Mastering The Boards and Clinical Examinations

In Internal Medicine

Part 1

Cardiology, Endocrinology, Gastroenterology,

Hepatology and Nephrology

This book complements
Mastering The Boards and Clinical Examinations
In Internal Medicine - Part Il

Neurology, Respirology and Rheumatology

A.B.R. Thomson

(¥,

A.B.R Thomson®© “Mastering The Boards and Clinical Examinations” Part | ol



Disclaimer: Neither the author(s) nor CAPStone Academic Publishers can ensure
the accuracy of the information contained in these books with regards to regional
variations for recommended indications, dosages, and reportable adverse events.
With the rapid expansion of medical knowledge, there may be, from time to time,
variations between what is published in these books and the latest information and
consensus recommendations made by different organizations. It is the
responsibility of the reader to confirm independently any practice decisions related
to an individual patient.
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Mastering The Boards and The CANMED Objectives

Medical expert

The discussion of complex cases provides the participants with an opportunity to
comment on additional focused history and physical examination. They would
provide a complete and organized assessment. Participants are encouraged to
identify key features, and they develop an approach to problem-solving.

The case discussions, as well as the discussion of cases around a diagnostic
imaging, pathological or endoscopic base provides the means for the candidate
to establish an appropriate management plan based on the best available
evidence to clinical practice. Throughout, an attempt is made to develop
strategies for diagnosis and development of clinical reasoning skills.

Communicator

The participants demonstrate their ability to communicate their knowledge,
clinical findings, and management plan in a respectful, concise and interactive
manner. When the participants play the role of examiners, they demonstrate their
ability to listen actively and effectively, to ask questions in an open-ended
manner, and to provide constructive, helpful feedback in a professional and non-
intimidating manner.

Collaborator

The participants use the “you have a green consult card” technique of answering
guestions as fast as they are able, and then to interact with another health
professional participant to move forward the discussion and problem solving.
This helps the participants to build upon what they have already learned about
the importance of collegial interaction.

Manager

The participants are provided with assignments in advance of the three day Gl
Practice Review. There is much work for them to complete before as well as
afterwards, so they learn to manage their time effectively, and to complete the
assigned tasks proficiently and on time. They learn to work in teams to achieve
answers from small group participation, and then to share this with other small
group participants through effective delegation of work. Some of the material
they must access demands that they use information technology effectively to
access information that will help to facilitate the delineation of adequately broad
differential diagnoses, as well as rational and cost effective management plans.

Health advocate
In the answering of the questions and case discussions, the participants are
required to consider the risks, benefits, and costs and impacts of investigations
and therapeutic alliances upon the patient and their loved ones.

%
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Scholar

By committing to the pre- and post-study requirements, plus the intense three
day active learning Practice Review with colleagues is a demonstration of
commitment to personal education. Through the interactive nature of the
discussions and the use of the “green consult card”, they reinforce their previous
learning of the importance of collaborating and helping one another to learn.

Professional

The participants are coached how to interact verbally in a professional setting,
being straightforward, clear and helpful. They learn to be honest when they
cannot answer questions, make a diagnosis, or advance a management plan.
They learn how to deal with aggressive or demotivated colleagues, how to deal
with knowledge deficits, how to speculate on a missing knowledge byte by using
first principals and deductive reasoning. In a safe and supportive setting they
learn to seek and accept advice, to acknowledge awareness of personal
limitations, and to give and take 360° feedback.

Knowledge

The basic science aspects of gastroenterology are considered in adequate detail
to understand the mechanisms of disease, and the basis of investigations and
treatment. In this way, the participants respect the importance of an adequate
foundation in basic sciences, the basics of the design of clinical research studies
to provide an evidence-based approach, the designing of clinical research
studies to provide an evidence-based approach, the relevance of their
management plans being patient-focused, and the need to add “compassionate”
to the Three C’s of Medical Practice: competent, caring and compassionate.

“They may forget what you said, but they will never forget how you made them
feel.”

Carl W. Buechner, on teaching.

“With competence, care for the patient. With compassion, care about the
person.”

Alan B. R. Thomson, on being a physician.
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Prologue

HREs, better known as, High Risk Examinations. After what is often two decades
of study, sacrifice, long hours, dedication, ambition and drive, we who have
chosen Internal Medicine, and possibly through this a subspecialty, have a HRE,
the [Boards] Royal College Examinations. We have been evaluated almost daily
by the sadly subjective preceptor based assessments, and now we face the fierce,
competitive, winner-take-all objective testing through multiple choice questions
(MCQs), and for some the equally challenging OSCE, the objective standardized
clinical examination. Well we know that in the real life of providing competent,
caring and compassionate care as physicians, as internists, that a patient is
neither a MCQ or an OSCE. These examinations are to be passed, a process with
which we may not necessarily agree. Yet this is the game in which we have thus
far invested over half of our youthful lives. So let us know the rules, follow the
rules, work with the rules, and succeed. So that we may move on to do what we
have been trained to do, do what we may long to do, care for our patients.

The process by which we study for clinical examinations is so is different than for
the MCQs: not trivia, but an approach to the big picture, with thoughtful and
reasoned deduction towards a diagnosis. Not looking for the answer before us, but
understanding the subtle aspects of the directed history and focused physical
examination, yielding an informed series of hypotheses, a differential diagnosis to
direct investigations of the highly sophisticated laboratory and imaging procedures
now available to those who can wait, or pay.

This book provides clinically relevant questions of the process of taking a history
and performing a physical examination, with sections on Useful background, and
where available, evidence-based performance characteristics of the rendering of
our clinical skills. Just for fun are included "So you want to be a such-and-such
specialist!" to remind us that one if the greatest strengths we can possess to
survive in these times, is to smile and even to laugh at ourselves.

Sincerely,

Emeritus Distinguished University Professor, University of Alberta
Adjunct Professor, Western University
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Questions

Cardiology

10.

11.

12.

13.
14.

15.

16.

17.
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Perform a focused inspection of the patient for cardiac disease.
Take a directed history for disease of the cardiovascular system.

Perform a focused physical examination for disease of the heart and
cardiovascular system.

Perform a focused physical examination of the cardiovascular system for 5
syndromes suggested from the inspection of a person’s body appearance.

Perform a focused physical examination for the causes of elevated jugular
venous pressure (JVP).

Take a directed history and perform a focused physcal examination for
congestive heart failure (CHF). Perform a focused physical examination for
the causes of right-sided congestive heart failure (R-CHF).

Perform a focused physical examination to distinguish between the
presence of left-sided congestive heart failure (L-CHFand e.g. LV failure
[LVF]), and right-sided congestive heart failure (R-CHF and e.g. RV failure
[RVF)).

Give the chest X-ray changes seen in pulmonary edema.
Give 3 causes of a carotid bruit.

Give 4 circumstances, other than lack of adequate clinical skill, which make
it difficult to access central venous pressure (CVP, from the right atrium).

Perform a direct physical examination to distinguish between the JVP and
carotid waveforms.

Take a focused history to determine the risk factors for coronary artery
disease.

Take a directed history for chest pain.

Take a focused history of clinical features increasing the likelihood of an
acute coronary syndrome (ACS).

Take a directed focused history to establish the presence of high-risk
features in patients with non-ST segment elevation acute coronary
syndrome.

Perform a focused physical examination to determine if the person with an
acute coronary syndrome more likely had disease of the LAD versus the
RCA.

Take a directed history and perform a focused physical examination for

syncope.
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18.
19.

20.

21.

22.

23.

24.

25.
26.

27.
28.

29.
30.

31.

32.
33.

34.

35.

36.
37.

38.
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Perform a focused physical examination to determine the cause of leg pain.

Take a directed history to differentiate between intermittent claudication
(from atherosclerosis and peripheral vascular disease) and
pdeudoclaudication (from spinal stenosis)

Take a directed history for lower leg ulcers.

Take a directed history and perform a focused physical examination of the
four most common types of lower leg ulcer.

Take a directed history for and perform a focused physical examination for
peripheral vascular disease (arterial and venous insufficiency) in the lower
extremities.

Take a focused history and perform a directed physical examination to
distinguish between chronic vs acute (critical) ischemia.

Take a directed history and perform a focused physical examination to
differentiate between arterial vs venous insufficiency

Take a directed history for the causes of postural hypotension.

Perform a directed physical examination for hypovolemia (volume
depletion).

Take a directed history to determine the cause of lower leg edema.

Perform a focused physical examination to differentiate between venous
edema versus lymphedema.

Perform a focused physical examination for causes of bilateral leg swelling.

Perform a focused physical examination to distinguish between causes of
arterial and venous insufficiency.

Perform a focused physical examination to differentiate between the types
of regional edema.

Perform a focused physical examination for causes of leg swelling:

Perform a focused physical examination for 5 causes of rapid ventricular
contraction and low peripheral vascular resistance.

Perform a focused physical examination of the pulse to distinguish between
the hyperkinetic pulse of AR versus MR.

Perform a focused physical examination for pulsus paradoxus
(exaggeration of normal fall [> 20 mm Hg] in SBP with inspiration).

Give 5 causes of a collapsing pulse.

Give the differences in the signs & causes of PVD (peripheral vascular
disease).

Give 3 common effects of diabetes on blood vessels.
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39.

40.

41.

42.

43.

44,
45,

46.
47.
48.

49.

50.

51.
52.

53.
4.

55.

56.

57.

58.
59.
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Perform a focused physical examination for an abnormally widened pulse
pressure.

Take a focused history and perform a directed physical examination for
causes of hyperkinetic heart syndrome causing an abnormally wide pulse
pressure (PP) (PP > 50% of systolic BP).

Perform a focused physical examination for AF.

Perform a focused physical examination to determine the cause of atrial
fibrillation.

Perform a focused physical examination for risk factors for
thromboembolism in non-rheumatic atrial fibrillation.

Take a directed history for the causes of sinus bradycadia and tachycardia.

Perform a focused physical examination for the causes of bradycardia/
heart block.

Take a directed history for palpitations.
Perform a focused physical examination for palpitations.

Give the disease processes associated with a loud, variable or soft
intensity of S;

Give 4 causes of wide & fixed splitting of S1 (A1, P1); delay in producing
P1 component of S1).

Give 3 causes of reversed (“paradoxical’) splitting of S1.

Perform a focused physical examination for causes of fixed splitting of S..

Perform a focused physical examination of the heart sounds. Explain what
underlying cardiac abnormalities may be determined from this examination.

Perform a focused physical examination for wide splitting of S,

Perform a directed physical examination of abnormal S, splitting to detect
the presence of associated pathological abnormalities.

Perform a focused physical examination for the causes of fixed splitting of
S, (splitting of S, which persists on supine — expiration).

Perform dynamic maneuvers which increase or decrease the intensity/
duration of three systolic cardiac murmurs

Perform a focused physical examination of the precordium, and from the
timing of the murmur, give the differential of the lesion.

Take a directed history for the cause of a patient’s cardiac murmur.

Perform a focused physical examination of the precordium for the site of
optimal ausculatation of normal and abnormal heart sounds and murmurs.
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60.

61.

62.

63.

64.
65.
66.

67.
68.

69.

70.

71.

72.

73.

74.
75.
76.
7.
78.

79.
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Take a direct history and perform a focused physical examination to
determine if a systolic murmur is benign (i.e. non-pathological).

Perform a focused physical examination of the precordium, which will help
to distinguish between

Take a directed history and perform a focused physical examination for
rheumatic fever and rheumatic heart disease (RHD).

Give 3 features obtained from auscullation which suggest that the murmur
of MS is severe

Perform a focused physical examination for Marfan’s Syndrome.
Perform a focused physical examination for AS.

Perform a focused physical examination to distinguish aortic sclerosis from
stenosis.

Perform a focused physical examination to access the severity of AS.
Give 4 causes of 1 P2 which are associated with pulmonary hypertension.

Perform a directed physical examination to distinguish between the systolic
murmur of pulmonary stenosis (PS) and aortic stenosis (AS).

Perform a physical focused physical examination to distinguish between
the murmur of pulmonary stenosis (PS) and aortic stenosis (AS).

Perform a directed physical examination to distinguish between the systolic
murmur of aortic sclerosis (no pressure gradient; due to stiff or dilated
aortic root) and aortic stenosis (AS).

Perform a directed physical examination to distinguish between the systolic
murmur from HOCM (hypertrophic cardiomyopathy, particularly septal
component) and aortic stenosis (AS).

Perform a focused physical examination to distinguish hypertrophic
obstructive cardiomyopathy (HOCM) from aortic stenosis (AS).

Perform a focused physical assessment for prosthetic heart valves.
Perform a focused physical examination for pulmonary stenosis.
Perform a focused physical examination for MR.

Give 10 causes of mitral regurgitation

Perform a focused physical examination to distinguish between the systolic
murmur of mitral regurgitation due to dysfunctional papillary muscle (DPM)
versus ruptured chordate tendinae (RCT).

Perform a physical focused physical examination to determine the severity

of mitral regurgitation (MR).
%
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80.

81.

82.

83.

84.

85.
86.
87.

88.

89.

90.

91.
92.
93.

94.

95.

96.

97.

98.

99.
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Take a directed history and perform a focused physical examination for the
causes of chronic mitral regurgitation.

Perform a physical focused physical examination to distinguish between
the murmur of MR caused by rupture of the chordate tendinae (RCT)
versus papillary muscle dysfunction (PMD).

Perform a focused physical examination to determine the severity of aortic
regurgitation.

Perform a physical focused physical examination to determine the severity
of mitral regurgitation (MR).

Perform a physical focaused physical examination to distinguish between
the murmur of tricuspid regurgitation (TR) and mitral regurgitation (MR).

Perform a focused physical examination for TR.
Take a directed history and focused physical examination for TR.

Take a direct history and perform a focused physical examination for mitral
valve prolapse.

Perform a focused physical examination for MVP (mitral valve prolapse).
Perform a focused physical examination to distinguish between the
diastolic murmurs of mitral stenosis (MS) versus tricuspid stenosis (TS).

Give 4 complications of MS

Perform a focused physical examination for the patient with aortic
regurgitation (AR).

Perform a focused physical examination to access the severity of AR
Perform a focused physical examination for aortic regurgitation.

Take a directed history and perform a focused physical examination for
aortic regurgitation.

Give 3 clinical features that suggest that a patient’s AR is not due to the
commonest cause (rheumatic fever), but rather is due to syphilis

Perform a physical examination to determine the severity of aortic
regurgitation.

Perform a focused physical examination for hypertrophic cardiomyopathy
(HC).

Perform a focused physical examination for the type and cause of
cardiomyopathy.

Take a directed history and perform a focused physical examination for the
three types of cardiomyopathy.

Perform a focused physical examination to determine if a patient’s
pericardial rub has progressed to the development of a pericardial effusion.
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100.

101.

102.
103.
104.
105.

106.

107.

108.

109.
110.

111.

112.

113.

114.

115.
116.

117.

118.

1109.
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Perform a focused physical examination to determine if a patient’s
elevated JVP is due to SVC (superior vena caval) obstruction?

Perform a focused physical examination to determine if a patient’s
elevated JVP is not due to congestive heart failure.

Take a directed history for the causes of pericarditis.
Perform a focused physical examination for constrictive pericarditis.
Perform a focused physical examination for acute cardiac tamponade.

Perform a focused physical examination to distinguish between the jugular
venous pulse and the carotid artery pulse.

Take a directed history and perform a focused physical examination for
chronic constrictive pericarditis.

Perform a focused physical examination to distinguish between the
presence of chronic pericarditis with constriction constructive pericarditis
(CP) and cardiac tamponade (CT).

Perform a focused physical examination for constrictive pericarditis (CP)
and cardiac tamponade (CT).

Perform a focused physical examination for acute cardiac tamponade.

Perform a focused physical examination to distinguish a chronic
constrictive pericarditis (CP) from acute cardiac tamponade (CT).

Perform a focused physical examination for syphilitic aortitis with saccular
aneurysm of aorta.

Take a directed history and perform a focused physical examination to
distinguish between aortic dissection (AD) and valvular aortic
regurgitation.

Perform a focused physical examination of the heart and cardiovascular
system for coarctation of the aorta presenting in an adult.

Take a directed history and perform a focused physical examination for
bacterial endocarditis (BE) (pathophysiological approach).

Perform a focused physical examination for bacterial endocarditis.

Perform a focused physical examination for subacute bacterial
endocarditis (SBE).

Perform a focused physical examination to distinguish between
dextrocardia, situs inversus, dextroversion, and levoversion.

Give the chest X-ray findings seen in 3 common causes of congenital
heart disease.

Perform a focused physical examination for ASD.

(v,
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120.

121.
122.

123.

XXiii

Perform a focused physical examination to distinguish between a
secundum and a primum ASD.

Perform a focused physical examination for VSD.

Perform a focused physical examination for a ventricular septal defect
(VSD).

Perform a focused physical examination for PDA.

124. Perform a focused physical examination for PDA (patent ductus

125.

126.

127.

128.
129.

130.

131.

132.

133.

arteriosis).

Give the clinical findings of 5 causes of congenital heart disease
associated with cyanosis.

Perform a focused physical examination to determine the cause of
acyanotic, cyanose tardive, and cyanotic congenital cardiovascular
disease.

Perform a focused physical examination for tetralogy for Fallot’s.
Perform a focused physical examination for dextrocardia.

Perform a focused physical examination to distinguish between acquired
versus congenital dextrocardia.

Take a directed history and perform a focused physical examination for
Eisenmenger syndrome.

Perform a focused physical examination of the cardiovascular system for
Eisenmenger syndrome (ES).

Take a focused history to determine the cardiac risk stratification for
noncardiac surgical procedures.

Take a directed history and perform a focused physical examination for
superior vena cava (SVC) obstruction.

Endocrinology

1.
2.
3.

o o &
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Take a directed history for diabetes mellitus.

Perform a focused physical examination for diabetic nephropathy.
Perform a focused physical examination of the diabetic foot.

Perform a focused physical examination to differentiate DKA from HONC.
Give a systematic approach to hypoglycemia.

Take a directed history and perform a focused physical examination in the
adult to determine the causes of hypoglycemia.

Take a directed history for thyroid disease.
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10.

11.

12.

13.
14.
15.
16.

17.
18.
19.

20.
21.

22.
23.

24,
25.

26.

27.
28.
29.

30.
31.
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Perform a focused physical examination for thyroid disease.
Give 4 causes of a bruit in the neck.

Take a directed history and perform a focused physical examination to
determine if a thyroid nodule is likely to be malignant.

Take a directed history for the factors which increase the pretest probability
of a goiter being present.

Perform a focused physical examination to distinguish between Grave’s
disease (GD) and Toxic Nodular Goitre (TNG).

Perform a focused physical examination for Grave’s disease.
Perform a focused physical examination for hypothyroidism.
Give a systematic approach to the causes of hypothyroidism.

Perform a focused physical examination to distinguish between Grave’s
disease from other causes of a diffuse enlargement of the thyroid gland and
evidence of hyperthyroidism.

Perform a focused physical examination for hyperthyroidism.
Perform a focused physical examination for thyroid ophthalmopathy.

Perform a focused physical examination of the eye in a patient with
thyrotoxicosis.

Take a directed history for multinodular goiter

Take a directed history for the causes of hypoadrenalism (Addison’s
disease).

Perform a focused physical examination for Addison’s disease

Perform a focused physical examination for disorders associated with
hyperpigmentation.

Give a systematic approach to the causes of Addison’s disease.

Perform a focused physical examination for hypoadrenalism (Addison’s
Disease).

Perform a focused physical examination for pheochromocytoma
(catecholamine-secreting tumor).

Give a systematic approach to the causes of Cushing’s syndrome.
Perform a focused physical examination for Cushing’s syndrome.

Take a directed history to determine the causes of secondary
hyperlipidemia.

Take a directed history for causes of secondary hyperliperlipidemia.

Take a directed history for the causes of hypo- and hypercalcemia.
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XXV

Give a systematic approach to the causes of hypercalcemia and
hypercalciuria.

Perform a focused physical examination for prolonged hypocalcemia,
including hypoparathyroidism.

Take a directed history to determine the cause of osteoporosis.

Give a systematic approach to the causes of osteoporosis and
osteomalacia.

Take a directed history and perform a focused physical examination to
determine the causes of gynecomastia.

Give the systematic approach to the causes of gynecomastia.

Take a directed history and perform a focused physical examination to
determine the cause of amenorrhea.

Give a systematic approach to the causes of amenorrhea.
Perform a focused physical examination for acromegaly.

Perform a focused physical examination for paraneoplastic syndromes and
hormone producing cancers.

Gastroenterology

o gk~ ow

10.

11.
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Perform a focused examination of the mouth.

Perform a focused physical examination to determine the causes of
stomatitis.

Take a directed history to determine the causes of halitosis.

Give 6 non-dental causes of halitosis.
Give 3 causes of an enlarged tongue (macroglossia).

Perform a focused physical examination to determine the causes of
salivary gland swelling.

Perform a focused physical examination to determine the causes of parotid
gland enlargement.

Take a directed history for dysphagia.
From the clinical history, what can you suspect to be the cause of N/V?

Define gastric volvulus, and give the pathogenesis based on the bisecting
axis and the associated rotation.

Give 20 risk factors which predispose to the development of esophageal
cancers (ECa), and 5 which may be protective.
%
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Give the detailed molecular biology (molecular events) of Esophageal
Cancers.

Give the therapeutic modalities available for early esophageal cancers.

Define HHT, state the genetics, give the diagnostic criteria, and outline the
distribution of lesions.

Perform a directed physical examination for hypovolemia (volume depletion).
Take a directed history to determine the causes of RUQ pain.

Perform a focused physical examination to determine the causes of
abdominal masses.

Give 10 bacterial adjuvant or host defense factors influencing the transition
from bacterial contamination to infection.

Give 5 causes of intra-abdominal abscesses (IAA), and 7 clinical risk
factors.

Give the abdominal diagnostic imaging findings suggestive of the presence
of IAA.

Take a directed history and perform a focused physical examination for the
cause of an abdominal bruit.

Prepare a patient for informed consent prior to their having possible
bariatric surgery, explain potential complications.

Prepare a patient for informed consent for the use of non-steroidal anti-
inflammatory drugs, explaining the potential adverse effects.

Give the differences on EUS of benign versus malignant GIST in mid-
stomach

Give 4 treatable premalignant gastric conditions.
Take a directed history for bowel obstruction.

Give the benefits of strituroplasty in CD, besides the relief of a partial small
bowel obstruction.

Prepare a patient for informed consent for the use of steroids (GCS,
glucocorticosteroids) in a patient with IBD, explaining the adverse effects.

Classify small intestinal lymphomas, based on their morphology and clinical
response to chemotherapy.

Perform a focused physical examination for carcinoid syndrome.

Give the management of the patient with known carcinoid syndrome to
avoid carcinoid crisis.

Give 3 markers of NET which suggest possible poor prognosis (high-grade

tumors with poor differentiation).
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XXVii

Name 3 conditions which are PAS positive, and indicate how they can be
distinguished by special histological stains.

Give the features which distinguish IPSID (immunoproliferative small
intestinal disease) from MALT lymphoma (marginal T-cell ymphoma).

Give 4 examples of disorders of the CNS, spinal cord, smooth muscle and
enteric neurons which are associated with constipation, and for each give
the mechanism (s) responsible for the development of the constipation.

Take a directed history for diarrhea.

Take a directed history to determine the cause of infertility in men with
inflammatory bowel disease.

Name the Colonic Polyp Syndrome.
Take a directed history for colon cancer screening, and surveillance.
Take a directed history of alcohol abuse.

Perform a directed physical examination for alcohol withdrawal (SSH-DTs:
shake, seize, hallucinate, DTs).

Give 15 common hepatobiliary complications of SOT /HCT.

Give the 10 benefits and AEs (adverse effects) of TZD (pioglitazone).

Give 20 Gl/Hepatobiliary clinical manifestations of cystic fibrosis.

Perform a focused physical examination for hepatosplenomegaly.

Give 4 causes of a hard knobbly liver.

Perform a focused physical examination to determine the cause of pruritus.

Perform a physical examination for acute liver disease (acute hepatitis and
fulminant liver failure).

Perform a focused physical examination for signs of chronic liver disease
(portal hypertension).

Perform a focused physical examination for cirrhosis in patients with
chronic liver disease.

Take a directed history and perform a focused physical examination for
ascites.

Give the mechanism of action of vasopressin (ADH) in distal renal tubule (DRT).
Perform a focused physical examination for the HELLP syndrome.

Give 10 paraneoplastic syndromes associated with HCC.

Give 7 risk factors for HCC in HBV.

Give 7 risk factors for HCC in HCV.
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Give 7 patient groups requiring screening for HCC
Perform a focused physical examination to determine the cause of pruritus.

List 4 possible causes for failure to achieve pain relief after biliary
sphincterotomy for presumed sphincter of Oddi dysfunction (SOD).

Give 5 complications of hepatic granulomas in sarcoidosis.

Give 10 features of sarcoidosis seen on liver biopsy.

Give the Ranson prognostic criteria for acute pancreatitis.

Give a systematic approach to the causes of chronic pancreatitis.

Give 8 clinical, diagnostic imaging and laboratory features that distinguish
pseudocysts from cystic neoplasms of the pancreas.

There are literally hundreds of drugs which may cause pancreatitis. Give
drugs commonly seen being used in Gl patients which are considered to
have a moderately strong association with the development of pancreatitis.

Perform a directed examination of an abdominal x ray (‘flat plate’).
Give 7 causes of calcification on abdominal X — ray.
Give 7 causes of radiological hepatic calcification.

Give the most common clinical presentations of the neuroendocrine
tumors, VIPoma (Verner-Morrison syndrome), glucagonoma, and
somatostatinoma and insulinoma. The approximate frequencies are given
in brackets.

Give the clinical features that suggest Zollinger-Ellison Syndrome.
Give features which distinguish P-NET from other GI-NET.

Give the clinical features of glucagonoma.

Give the clinical and laboratory features of VIPoma syndrome.

Give 15 prognostic factors associated with decreased survival in patients
with various pancreatic endocrine tumors.

Give 3 mechanisms explaining alterations in serum vitamin levels in obesity.

Give 7 symptoms/ signs of protein/ calorie malnutrition (PCM) which may
occur in obesity.

Give 5 G/ liver complications associated with stem cell transplantation, and
give examples.

Give 10 gastrointestinal and /or hepatobiliary manifestations.

GI complications occur in > 80% of persons with PSS, and may affect all

parts of the Gl part. Give 20 examples.
%
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XXIX

80. Chronic renal disease associated with a plethera of Gl complications,
especially for these patients on hemodialysis (HD) or peritoneal dialysis
(PD). Give 10 GI complications of chronic renal disease.

81. Give 8 conditions associated with NRH.

82. Give 3 complications of intraoperative endoscopy.

Hematology

1. Take a directed history of thrombocytopenia

2. Take a directed history and perform a focused physical examination for
mass/lymph nodes in the neck/axilla

3. Take a directed history and perform a focused physical examination of the
patient with lymphadenopathy:

4. Perform a directed physical examination for lymph nodes in the neck and
axilla.

5. Take a directed history and perform a focused physical examination for
anemia.

Perform a focused physical examination for pernicious anemia.
Perform a focused physical examination for anemia.

Give a systematic approach to the causes of immunoglobulin deficiency.

© © N o

Give a systematic approach to the causes of sclerosis (increase in bone
density).

10. Given systematic approach to other causes of mottling in the skull.

Nephrology

Perform a directed physical examination systemic hypertension.
Take a directed history for the causes of systemic hypertension.

Take a focused history for complications of malignant hypertensive
emergency.

4. Perform a focused physical examination of the heart in the patient with
systemic hypertension.

5. Perform a directed physical examination of the patient with systemic
hypertension.

6. Take a focused history for complications of malignant hypertensive

emergency.
(¢
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Give 4 nonpharmacologic therapies to reduce blood pressure in
hypertensive patients

Perform a directed history for the causes of renal colic.
Give 20 common causes of acute interstitial nephritis.
Give a systematic approach to the causes of interstitial renal fibrosis.

Take a directed history to determine the causes of acute renal failure
(ARF).

Perform a focused physical examination for the causes of acute renal
failure.

Take a directed history to determine the causes of chronic renal failure.

Perform a focused physical examination for chronic renal failure and its
causes.

Perform a focused physical examination for uremia.

Perform a focused physical examination for hypovolemia.

Take a directed history for hyponatremia.

Perform a focused physical examination for dehydration (extracellular
volume depletion).

Take a focused history and perform a focused physical examination for
obstructive sleep apnea (aka Pickwickian Syndrome).

Take a directed history and perform a focused physical examination for
autosomal dominant polycystic kidney disease (ADPKD)

Take a directed history for the causes of discoloured urine

(v,
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Perform a focused inspection of the patient for cardiac disease.
Take a directed history for disease of the cardiovascular system.

Perform a focused physical examination for disease of the heart and
cardiovascular system.

Perform a focused physical examination of the cardiovascular system for
5 syndromes suggested from the inspection of a person’s body
appearance.

Perform a focused physical examination for the causes of elevated
jugular venous pressure (JVP).

Take a directed history and perform a focused physcal examination for
congestive heatrt failure (CHF). Perform a focused physical examination for
the causes of right-sided congestive heart failure (R-CHF).

Perform a focused physical examination to distinguish between the
presence of left-sided congestive heart failure (L-CHFand e.g. LV failure
[LVF]), and right-sided congestive heart failure (R-CHF and e.g. RV
failure [RVF]).

Give the chest X-ray changes seen in pulmonary edema.
Give 3 causes of a carotid bruit.

Give 4 circumstances, other than lack of adequate clinical skill, which
make it difficult to access central venous pressure (CVP, from the right
atrium).

Perform a direct physical examination to distinguish between the JVP
and carotid waveforms.

Take a focused history to determine the risk factors for coronary artery
disease.

Take a directed history for chest pain.

Take a focused history of clinical features increasing the likelihood of an
acute coronary syndrome (ACS).

Take a directed focused history to establish the presence of high-risk
features in patients with non-ST segment elevation acute coronary
syndrome.

Perform a focused physical examination to determine if the person with
an acute coronary syndrome more likely had disease of the LAD versus
the RCA.

Take a directed history and perform a focused physical examination for

(r,
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18. Perform a focused physical examination to determine the cause of leg
pain.

19. Take a directed history to differentiate between intermittent claudication
(from atherosclerosis and peripheral vascular disease) and
pdeudoclaudication (from spinal stenosis)

20. Take a directed history for lower leg ulcers.

21. Take a directed history and perform a focused physical examination of
the four most common types of lower leg ulcer.

22. Take a directed history for and perform a focused physical examination
for peripheral vascular disease (arterial and venous insufficiency) in the
lower extremities.

23. Take a focused history and perform a directed physical examination to
distinguish between chronic vs acute (critical) ischemia.

24. Take a directed history and perform a focused physical examination to
differentiate between arterial vs venous insufficiency

25. Take a directed history for the causes of postural hypotension.

26. Perform a directed physical examination for hypovolemia (volume
depletion).

27. Take a directed history to determine the cause of lower leg edema.

28. Perform a focused physical examination to differentiate between venous
edema versus lymphedema.

29. Perform a focused physical examination for causes of bilateral leg
swelling.

30. Perform a focused physical examination to distinguish between causes
of arterial and venous insufficiency.

31. Perform a focused physical examination to differentiate between the
types of regional edema.

32. Perform a focused physical examination for causes of leg swelling:

33. Perform a focused physical examination for 5 causes of rapid ventricular
contraction and low peripheral vascular resistance.

34. Perform a focused physical examination of the pulse to distinguish
between the hyperkinetic pulse of AR versus MR.

35. Perform a focused physical examination for pulsus paradoxus
(exaggeration of normal fall [> 20 mm Hg] in SBP with inspiration).

36. Give 5 causes of a collapsing pulse.

37. Give the differences in the signs & causes of PVD (peripheral vascular
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disease).
Give 3 common effects of diabetes on blood vessels.

Perform a focused physical examination for an abnormally widened
pulse pressure.

Take a focused history and perform a directed physical examination for
causes of hyperkinetic heart syndrome causing an abnormally wide
pulse pressure (PP) (PP > 50% of systolic BP).

Perform a focused physical examination for AF.

Perform a focused physical examination to determine the cause of atrial
fibrillation.

Perform a focused physical examination for risk factors for
thromboembolism in non-rheumatic atrial fibrillation.

Take a directed history for the causes of sinus bradycadia and
tachycardia.

Perform a focused physical examination for the causes of bradycardia/
heart block.

Take a directed history for palpitations.
Perform a focused physical examination for palpitations.

Give the disease processes associated with a loud, variable or soft
intensity of S;

Give 4 causes of wide & fixed splitting of S1 (A1, P1); delay in producing
P1 component of S1).

Give 3 causes of reversed (“paradoxical”) splitting of S1.
Perform a focused physical examination for causes of fixed splitting of S..

Perform a focused physical examination of the heart sounds. Explain
what underlying cardiac abnormalities may be determined from this
examination.

Perform a focused physical examination for wide splitting of S,

Perform a directed physical examination of abnormal S, splitting to
detect the presence of associated pathological abnormalities.

Perform a focused physical examination for the causes of fixed splitting
of S, (splitting of S, which persists on supine — expiration).

Perform dynamic maneuvers which increase or decrease the intensity/

duration of three systolic cardiac murmurs
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Perform a focused physical examination of the precordium, and from the
timing of the murmur, give the differential of the lesion.

Take a directed history for the cause of a patient’s cardiac murmur.

Perform a focused physical examination of the precordium for the site of
optimal ausculatation of normal and abnormal heart sounds and
murmurs.

Take a direct history and perform a focused physical examination to
determine if a systolic murmur is benign (i.e. non-pathological).

Take a directed history and perform a focused physical examination for
rheumatic fever and rheumatic heart disease (RHD).

Give 3 features obtained from auscullation which suggest that the
murmur of MS is severe

Perform a focused physical examination for Marfan’s Syndrome.
Perform a focused physical examination for AS.

Perform a focused physical examination to distinguish aortic sclerosis
from stenosis.

Perform a focused physical examination to access the severity of AS.

Give 4 causes of 1 P2 which are associated with pulmonary
hypertension.

Perform a directed physical examination to distinguish between the
systolic murmur of pulmonary stenosis (PS) and aortic stenosis (AS).

Perform a physical focused physical examination to distinguish between the
murmur of pulmonary stenosis (PS) and aortic stenosis (AS).

Perform a directed physical examination to distinguish between the
systolic murmur of aortic sclerosis (no pressure gradient; due to stiff or
dilated aortic root) and aortic stenosis (AS).

Perform a directed physical examination to distinguish between the
systolic murmur from HOCM (hypertrophic cardiomyopathy, particularly
septal component) and aortic stenosis (AS).

Perform a focused physical examination to distinguish hypertrophic
obstructive cardiomyopathy (HOCM) from aortic stenosis (AS).

Perform a focused physical assessment for prosthetic heart valves.
Perform a focused physical examination for pulmonary stenosis.
Perform a focused physical examination for MR.

Give 10 causes of mitral regurgitation
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Perform a focused physical examination to distinguish between the
systolic murrmur of mitral regurgitation due to dysfunctional papillary
muscle (DPM) versus ruptured chordate tendinae (RCT).

Perform a physical focused physical examination to determine the
severity of mitral regurgitation (MR).

Take a directed history and perform a focused physical examination for
the causes of chronic mitral regurgitation.

Perform a physical focused physical examination to distinguish between
the murrmur of MR caused by rupture of the chordate tendinae (RCT)
versus papillary muscle dysfunction (PMD).

Perform a focused physical examination to determine the severity of
aortic regurgitation.

Perform a physical focused physical examination to determine the
severity of mitral regurgitation (MR).

Perform a physical focaused physical examination to distinguish
between the murmur of tricuspid regurgitation (TR) and mitral
regurgitation (MR).

Perform a focused physical examination for TR.
Take a directed history and focused physical examination for TR.

Take a direct history and perform a focused physical examination for
mitral valve prolapse.

Perform a focused physical examination for MVP (mitral valve prolapse).
Perform a focused physical examination to distinguish between the
diastolic murmurs of mitral stenosis (MS) versus tricuspid stenosis (TS).

Give 4 complications of MS.

Perform a focused physical examination for the patient with aortic
regurgitation (AR).

Perform a focused physical examination to access the severity of AR.
Perform a focused physical examination for aortic regurgitation.

Take a directed history and perform a focused physical examination for
aortic regurgitation.

Give 3 clinical features that suggest that a patient’s AR is not due to the
commonest cause (rheumatic fever), but rather is due to syphilis.

Perform a physical examination to determine the severity of aortic

regurgitation.
%
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Perform a focused physical examination for hypertrophic
cardiomyopathy (HC).



96. Perform a focused physical examination for the type and cause of
cardiomyopathy.

97. Take a directed history and perform a focused physical examination for
the three types of cardiomyopathy.

98. Perform a focused physical examination to determine if a patient’s
pericardial rub has progressed to the development of a pericardial
effusion.

99. Perform a focused physical examination to determine if a patient’s
elevated JVP is due to SVC (superior vena caval) obstruction?

100. Perform a focused physical examination to determine if a patient’s
elevated JVP is not due to congestive heart failure.

101. Take a directed history for the causes of pericarditis.
102. Perform a focused physical examination for constrictive pericarditis.
103. Perform a focused physical examination for acute cardiac tamponade.

104. Perform a focused physical examination to distinguish between the
jugular venous pulse and the carotid artery pulse.

105. Take a directed history and perform a focused physical examination for
chronic constrictive pericarditis.

106. Perform a focused physical examination to distinguish between the
presence of chronic pericarditis with constriction constructive
pericarditis (CP) and cardiac tamponade (CT).

107. Perform a focused physical examination for constrictive pericarditis
(CP) and cardiac tamponade (CT).

108. Perform a focused physical examination for acute cardiac tamponade.

109. Perform a focused physical examination to distinguish a chronic
constrictive pericarditis (CP) from acute cardiac tamponade (CT).

110. Perform a focused physical examination for syphilitic aortitis with
saccular aneurysm of aorta.

111. Take a directed history and perform a focused physical examination to
distinguish between aortic dissection (AD) and valvular aortic
regurgitation.

112. Perform a focused physical examination of the heart and cardiovascular
system for coarctation of the aorta presenting in an adult.

113. Take a directed history and perform a focused physical examination for
bacterial endocarditis (BE) (pathophysiological approach).

114. Perform a focused physical examination for bacterial endocarditis.
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Perform a focused physical examination for subacute bacterial
endocarditis (SBE).

Perform a focused physical examination to distinguish between
dextrocardia, situs inversus, dextroversion, and levoversion.

Give the chest X-ray findings seen in 3 common causes of congenital
heart disease.

Perform a focused physical examination for ASD.

Perform a focused physical examination to distinguish between a
secundum and a primum ASD.

Perform a focused physical examination for VSD.

Perform a focused physical examination for a ventricular septal defect
(VSD).

Perform a focused physical examination for PDA.

Perform a focused physical examination for PDA (patent ductus
arteriosis).

Give the clinical findings of 5 causes of congenital heart disease
associated with cyanosis.

Perform a focused physical examination to determine the cause of
acyanotic, cyanose tardive, and cyanotic congenital cardiovascular
disease.

Perform a focused physical examination for tetralogy for Fallot’s.
Perform a focused physical examination for dextrocardia.

Perform a focused physical examination to distinguish between
acquired versus congenital dextrocardia.

Take a directed history and perform a focused physical examination for
Eisenmenger syndrome.

Perform a focused physical examination of the cardiovascular system
for Eisenmenger syndrome (ES).

Take a focused history to determine the cardiac risk stratification for
noncardiac surgical procedures.

Take a directed history and perform a focused physical examination for
superior vena cava (SVC) obstruction.
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General
Useful background: the “O to W” of any history”

O= Onset and duration

P = Provoking and alleviation factors

Q = Quality of pain (e. g. “Is the pain sharp or dull? Is it throbbing?”)

R = Radiation of pain

S = Severity (on a scale from 1 to 10)

T = Timing and progression (e. g. Is the pain constant or intermittent?”)
U = “How does it affect ‘U’ in your daily life?”

V = déja Vu? (e.g. “Has it happened before?”

W = ‘What do you think is causing it?”

Source: Filate W, et al. The Medical Society, Faculty of Medicine, University of
Toronto 2005, page 7.

Sensitivity PID present in disease
Specificity NIH negative in health

PLR = sensitivity/ 1-sensitivity
NLR = 1-sensitivity/specificity

Accuracy of the history and physical exam
o One study in general medical clinic found that 55% of patients had been
assigned correct diagnosis at the end of the history, and that number
rose to 73% by the end of the physical examination.

Source: Sackett DL, et al. JAMA 1992; 267: 2650-265; and Filate W, et The
Medical Society, Faculty of Medicine, University of Toronto 2005, page 5.

¢ Perform a focused inspection of the patient for cardiac disease.

» Body appearance

o Frightened, struggling, diaphoretic, tachypneic — pulmonary edema

o Anasarca of congestive heart failure

o Tall stature, long extremities, and sparse subcutaneous fat of Marfan
syndrome. Patients are prone to mitral valve prolapse and aortic
dilatation and dissection.

o Tall stature and long extremities of Klinefelter syndrome. Patients may
have atrial or ventricular septal defects, patent ductus arteriosus, and

even tetralogy of Fallot.
%
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Long extremities, kyphoscoliosis, and pectus carinatum of
homocystinuria. Patients often present with thrombosis of medium-sized
arteries.

Tall stature and thick extremities of acromegaly (associated with
hypertension, cardiomyopathy, and conduction defects).

Short stature, webbed neck, low hairline, small chin, wide-set nipples,
and sexual infantilism of Turner syndrome (associated with coarctation
of the aorta and valvular pulmonic stenosis).

Dwarfism and polydactyly of Ellis-van Creveld syndrome (associated
with atrial septal defects and common atrium).

Morbid obesity and somnolence of obstructive sleep apnea (associated
with hypoventilation, pulmonary hypertension, and cor pulmonale)
Truncal obseity, thin extremities, moon face, and buffalo hump and
hypertensive patients with Cushing syndrome.

Mesomorphic, overweight, balding, hairy, and tense middle-aged patient
prone to coronary artery disease.

Hammer toes and pes cavus of Friedreich ataxia (associated with
hypertrophic cardiomyopathy, angia, and sick sinus syndrome).
Waddling gait, lumbar lordosis, and calf pseudohypertrophy of
Duchenne muscular dystrophy (associated with hypertrophic
cardiomyopathy and pseudoinfarcation pattern of EKG).

Straight back of ankylosing spondylitis (associated with aortic
regurgitation and complete heart block).

Ataxic gait of tertiary syphilis (associated with aortic aneurysm and
regurgitation).

Preferential sgatting of patients with tetralogy of Fallot.

Levine’s sign (clenched fist over the chest of patients with acute
myocardial infarcation).

» Face

(@]
(@]

O
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Hypertelorism, pigmented moles, and webbed neck of Turner syndrome.
Premature aging of Werner syndrome and progeria (associated with
premature coronary artery and systemic atherosclerotic disease).
Gargoylism of Hurler syndrome (associated with mitral and/or aortic
disease).

Round and chubby face of congenital valvular pulmonic stenosis

Elfin face (small chin, malformed teeth, wide-set eyes, patulous lips,
baggy cheeks, blunt and upturned nose) of congenital stenosis of the
pulmonary arteries and supravalvular aortic stenosis (often associated
with hypercalcemia and mental retardation).

Epicanthic fold, protruding tongue, small ears, short nose, and flat bridge
of Down syndrome (associated with endocardial cushion defects)
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Saddle-shaped nose of polychondritis (associated with aortic aneurysm)
Drooping eyelids, expressionless face, receding hairline, and cataracts
of Stenierts disease (myotonia dystrophica, associated with conduction
disorders and mitral valve prolapse).

Dry and brittle hair, loss of lateral eyebrows, puffy eyelids, apathetic
face, protruding tongue, and thick, sallow skin of patients with
myxedema (with peridcardial and coronary artery disease).

Tightening of skin and mouth, scattered telangiectasisias, and
hyper/hypopigmentation of scleroderma (with pulmonary hypertension,
pericarditis and myocarditis).

Flushed cheeks and cyanotic lips of mitral stenosis (arcocyanosis).
Paroxysmal facial and neck flushing of patients with carcinoid syndrome
(with pulmonic stenosis and tricuspid stenosis/regurgitation).

Deafness and cataracts of rubella syndrome (associated with patent
ductus arteriosus or stenosis of the pulmonary artery).

Short palpebral fissures, small upper lip, and hypoplastic mandible of
fetal alcohol syndrome (associated with atrial or ventricular septal
defects).

Unilateral lower facial weakness of infants with cardiofacial syndrome,
which is encountered in 5-10% of infants with congenital heart disease
(usually ventricular septal defect) and often is noticeable only during
crying.

Pulsatility of the earlobes in patients with tricuspid regurgitation.
Macroglossia of Down syndrome, myxedema and amyloidosis (which is
associated with restrictive cardiomyopathy and congestive heart failure).

» Eyes

O
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Lid lag, stare, and exophthalmos of hyperthyroidism (associated with
supraventricular tachyarrhythias, angina, and high-output failure)
Stare and proptosis of increased central venous pressure.
Xanthelasmas of hyperproteinemia and coronary artery disease.
Blue sclerae of osteogenesis imperfecta (associated with aortic
regurgitation).

Icteric sclerae of cardiac cirrhosis.

Enlarged lacrimal glands of sarcoidosis (associated with restrictive
cardiomyopathy, conduction defects, and possibly, cor pulmonale).
Dislocated lens of Marfan syndrome.

Conjunctival petechiae of endocarditis.

Conjunctivitis of Reiter disease (associated with pericarditis, aortic
regurgitation, and prolongation of the P-R interval).

Fissuring of the iris (coloboma) of total anomalous pulmonary venous

return.
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» Sk
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o
o
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Retinal changes of hypertension and diabetes (associated with coronary
artery disease and congestive heart failure).
Roth spots of bacterial endocarditis.

in
Jaundice of hepatic congestion.
Cyanosis of right-to-left shunt.
Pallor of anemia and high-output failure.
Bronzing of hemochromatosis (associated with restrictive
cardiomyopathy).
Telangiectasias of Rendu-Osler-Weber syndrome (at times associated
with pulmonary arteriovenous fistulas).
Neurofibromas, café-au-lait spots, and axillary freckles (Crowe’s sign) of
Von Recklinghausen’s disease (associated with pheochromocytomas).
Symmetric vitiligo (especially of distal extremities) of hyperthyroidism.
Butterfly rash of lupus erythematosus (associated with endo-, myo-, and
pericarditis).
Eyelid with purplish discoloaration of dermatomyositis (associated with
cariomyopathy, heart block, and pericarditis).
Skin nodules and macules of sarcoidosis (associated with
cariomyopathy and heart black).
Xanthomas of dyslipidemia.
Hyperextensible skin and joints of Ehlers-Danlos syndrome (associated
with mitral valve prolapse).
Coarse and sallow skin of hyperthyroidism.
Skin nodules 9sebaceous adenomas), shagreen patches and periungual

fibromas of tuberous sclerosis (associated with rhabdomyomas of the
heart and arrhythmias).

> Extremities

O

O

Cyanosis and clubbing of central mixing (as in right-to-left shunts,
pulmonary arteriovenous fistulas, and drainage of the inferior vena cave
into the left atrium).

Differential cyanosis and clubbing of patent ductus arteriosus with
pulmonary hypertension (the reversed shunt limits cyanosis and
clubbing to the feet and spares the hands).

Reversed differential dyanosis and clubbing of transposition (aorta
originating from the right ventricle): hands are cyanotic and clubbed, but
feet are normal.

Sudden pallor, pain, and coldness of peripheral embolization.
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Osler’s nodes (swollen, tender, raised, pea-sized lesions of fingerpads,
palms, and soles) and Janeway lesions (small, nontender, erythematous
or hemorrhagic lesions of palms of soles) seen in bacterial endocarditis.
Clubbing and subungual splinter hemorrhages of bacterial endocarditis.
Tightly tapered and contracted fingers of scleroderma, with ischemic
ulcers and hypoplastic nails (often associated with pulmonary
hyertension, myocardial disease, pericarditis, and valvulopathy).
Raynaud’s phenomenon of scleroderma

Arachnodactyly and hyperextensible joints of Marfan syndrome
(associated with aortic disease and regurgitation).

Hyperextensible joints of osteogenesis imperfecta (associated with aortic
regurgitation).

Simian line of Down syndrome (associated with ostium primum defects).
Ulnar deviation of rheumatoid arthritis (associated with pericardial,
valvular, or myocardial disease).

Nicotine stains of hcain smokers (clue to underlying coronary artery
disease).

Leg edema of congestive heart failure.

Mainline track lines of intravenous drug abuses (presenting with tricuspid
regurgitation, septic embli, and endocarditis).

Liver pals (erythema of thenar and hypothenar eminence) of chronic
hepatic congestion.

> Thorax and Abdomen

@)
@)

o
(@]
(@]

Thoracic bulges of venticular or atrial septal defects.

Systolic and rarely diastolic murmurs of pectus carinatum, pectus
excavatum, and straight back syndrome.

Pectus carinatum, pectus excavatum, and kyphoscoliosis of Marfan
syndrome.

Barrel chest of emphysema (often associated with cor pulmonale).
Loss of thoracic kyphosis or straight back syndrome (associated with
mitral valve prolapse)

Cor pulmonale of severe kyphoscoliosis

Right upper quadrant pulsation of tricuspid regurgitation.

Ascites of right-sided or biventricular heart failure.

Printed with permission: Mangione S. Hanley & Belfus 2000, pages 176 to179.

e Take a directed history for disease of the cardiovascular system.

» Cardiovascular symptoms

O

o
o
o
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Chest pain
Dyspnea — exertion, paroxysmal nocturnal dyspnea (PND), orthopnea

Cough
(¥,

Palpitations
AN WA
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Ankle swelling
Intermittent claudication

» Associated symptoms

O

O O O

Left side congestive heart failure (L-CHF)
- Fatigue
- SOB, SOBOE orthopnea
- Cough, hemoptysis
- Baseline exercise in tolerance
- Cyanosis
- Cool extremities
- Palpations
- Nausea, vomiting
Right side congestive heart failure (R-CHF)
- Edema of ankles, sacrum
- Tender hepatomegaly
- Determine New York class of CHF
Syncope
Fatigue
Weight gain

» Functional status (New York Heart Association Classification, Angina/
dyspnea activity on activity and relationship to exercise)

O

@)
@)
O

Class | —intense

Class Il — ordinary

Class Ill — less than ordinary
Class IV — at rest

> Associated conditions/risk factors

O

O 0O O O O O O O O
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Hypertension

Hyperlipidemia

Hyperhomocysteinemia

Obesity

Diabetes

Physical inactivity

Smoking

Causes of L/IR- CHF

Family history

Personal past history of CAD, PVD, rheumatic fever, cardiac murmur,
cardiac surgery, cardiac events, medications
Risk factors for CAD
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Abbreviations: CAD, coronary artery disease; CHF, congestive heart failure; L-
CHEF, left side congestive heart failure; PND, paroxysmal nocturnal dysphea;
PVD, peripheral vascular disease; R-CHF, right side congestive heart failure;
SOB, shortness of breath; SOBOE, shortness of breath on exertion

Adapted from: Talley N.J, et al. Maclennan & Petty Pty Limited 2003, page 27.

e Perform a focused physical examination for disease of the heart and
cardiovascular system.

» Inspection
o General appearance

Scleral icterus

Mitral facies (rosy cheeks with blue tinge from pulmonary
hypertension [PHT] and low cardiac output [MS])

Palour

Wasting

Oxygen mask

Marfan’s syndrome (MS) (aortic and mitral regurgitation)
Down syndrome (DS) (congenital heart disease)
Turner’s syndrome (TS) (coarctation of the aorta)

o Mouth

High arched palate (MS)
Diseased teeth
Tongue, lips — central cyanosis, petechiae

o Hands, feet

Clubbing
Splinter hemorrhages in nail beds
Osler nodes (Raised, red, tender nodules on the pulps of the fingers
or toes, or on the thenar or hypothenar eminences)
Janeway lesions (Raised, red, non-tender nodules on the pulps of
the fingers or on the palms)
Short, broad hands (DS)
Single palmar crease (DS)
Incurving fifth finger (DS)
Hyperflexible joints (DS)
= Lymphedema (TS)
= Short 4™ metacarpal bone (TS)
= |ncreased carrying angle of elbow (TS)
Aracanydactyly (spider fingers) (MS)
Periocular xanthemalasma

o Neck
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Carotid arteries
Jugular venous pressure (JVP) elevated
Webbing, low hairline, redundant skin folds on back of neck (TS)
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Chest
- Funnel shaped chest
- Widely spaced nipples (TS)
Vital signs
- PR, BP, RR, % 0, saturation
Colour — white, blue, grey
Distress
- Chest incisions, pacemakers
- Signs of peripheral vascular disease

- Fundic vessel abnormalities (hypertension, diabetes)

Palpation
- PMI (apex beat)
- Thrills and heaves
- Reduced peripheral pulses
Percussion
- Cardiomegaly (pulmonary edema)
- Pleural effusion
Auscultation

17

- Supine and upright, 5 areas, bell and diaphragm for S1/S2

- L. lateral decubitus bell for S3/S4

- Base of heart, lean forward, bell for diastolic murmur

- Auscultate carotids (axilla)

» Signs of left side congestive heart failure (L-CHF)

O

O O O O O

Dyspnea, cough, hemoptysis
Basal crepitations

Cyanosis

Hypotension

Cold extremities

Fever, sweating

» Signs of right side congestive heart failure (R-CHF)

O

O O O O

1+ JVP

Hepatojugular reflux
Tender hepatomegaly
Pulsatile murmur
Hepatic bruit

» Signs of other causes of CHF

O

O O O O O O

Hypertension

Vascular disease

Endocarditis

Constrictive pericarditis

Arrythmia

Anemia

Hyperhtyroidism, pheochromocytoma

A.B.R Thomson®© “Mastering The Boards and Clinical Examinations” Part |

(v,

L} N



O O O O O O O

Pregnancy

Heat stroke

Non compliance with other medications
PE, AE-COPD, pneumonia

High salt diet (salt shaker at bedside)
Acute/chronic renal failure

Nephrotic syndrome

» MAYO precipitating factors in heart failure

o

O O O OO0 OO0 OO0 O0

Diet (excessive sodium or fluid intake, alcohol)
Non-compliance with medication or inadequate dosing
Sodium retaining medications (NSAIDs)
Infection (bacterial or viral)

Myocardial ischemia or infarction

Arrhythmia (atrial fibrillation, bradycardia)
Breathing disorders of sleep

Worsening renal function

Anemia

Metabolic (hyperthyroidism, hypothyroidism)
Pulmonary embolus

» Signs of other causes of chest pain

O

Chest wall
- Muscle strains
- Myositis
- Rib fracture or tumour
- Infection (Coxsackie B)

Heart
- Aortic aneurysm, pericarditis

Lung
- PE, pleurisy, pneumonia, pneumothorax

Gl
- GERD, NCCP, PUD, pancreatitis, cholecystitis

MSK

- Costochondritis
Skin

- Herpes zoster

Psychological
- Anxiety

A.B.R Thomson®© “Mastering The Boards and Clinical Examinations” Part |
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Abbreviations: AE-COPD, Acute exacerabation of chronic pulmonary disease;
BP, blood pressure; CHF, congestive heart failure; DS, Down syndrome;
GERD, gastroesophageal reflux disease; Gl, gastrointestinal; JVP, Jugular
venous pressure; L-CHF, left side congestive heart failure; MS, Marfan’s
syndrome; MSK, musculoskeletal; NCCP, Non cardiac chest pain; PE,
pulmonary embolis; PHT, pulmonary hypertension; PR, pulse rate; PUD, peptic
ulcer disease; R-CHF, right side congestive heart failure; TS, Turner’s
syndrome;

Adapted from: Jugovic PJ, et al Saunders/ Elsevier 2004, Talley NJ, et al.
Maclennan & Petty Pty Limited 2003, Table 3.2, page 28

Curiosity: Accuracy of the history and physical exam

been assigned a correct diagnosis at the end of the history, and

|

I . N .

I o A study in general medical clinic found that 55% of patients had
I that number rose to 73% by the end of the physical examination.
I
|

Source: Filate W, et al. The Medical Society, Faculty of Medicine,
\ University of Toronto 2005, page 5.

Congestive heart failure

Useful background: The three positive waves of the jugular venous pulse (A, C,
V), and the three negative wave forms (X, X1, Y).

¢ Perform a focused physical examination of the cardiovascular system for 5
syndromes suggested from the inspection of a person’s body appearance.

Syndromes Cardiac abnormalities

» Acromegaly o Hypertension
o Cardiomegaly
o Conduction defects

» Ankylosing o AR (aortic regurgitation)
spondylitis o CHB (complete heart block)
» Cushing o Hypertension
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Syndromes Cardiac abnormalities
» Duchenne o HOCM
muscular o Pseudoinfarction pattern on ECG
dystrophy
Ellis-van o ASD
Creveld o Common atrium
Friedreich ataxia o HOCM (hypertrophic obstructive
cardiomyopathy
o Angina
o SSS (sick sinus syndrome)
Homocysteinuria o Thrombosus, medium-sized arteries
Klinefelter o ASD (atrial septal defect)
o VSD (ventricular septal defect)
o PDA (patent ductus arteriosus)
o T of F (tetralogy of Fallot)
Marfan o MVP (mitral valve prolapsed)
o Aortic dilation & dissection
Pickwick o Cor pulmonale
o PHT (pulmonary hypertension)
o Hypoventilation
Tetralogy of o Preference for the squatting position
Fallot
Turner o Coarctation of aorta
o VPS (valvular pulmonary stenosis)

Adapted from: Mangione S. Hanley & Belfus 2000, page 177.

Perform a focused physical examination for the causes of elevated jugular
venous pressure (JVP).

> Heart

» Lung
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O

e}

CHF

Valvular defects
- TR (tricuspid regurgitation)
- TS (tricuspid stenosis)
- PS (pulmonary stenosis)
Conduction defects — complete heart block

PHT (pulmonary hypertension; aka cor pulmonale)
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» SVC (superior vena cava obstruction)

o Neck
- T JVP prominent veins (neck, chest)
- T JVP with to pulsations

o Face
- Pink
- Dyspneic

o Eyes Horner’s syndrome

o Look for signs of cause
- Lung — bronchogenic cancer
- Chest — lymphoma
- Neck — goiter
- Heart — aortic aneurysm, constrictive pericarditis

e What is the pathophysiology of systolic (DS) and diastolic dysfunction (DD)?
Give 3 examples of conditions leading to DD.

> SD o < contractility
> DD o filling, from 7 stiffness of heart
» Causes of o Severe LVH

DD - AS (aortic stenosis)

- HBP (systemic hypertension)
o Cardiomyopathy

- Hypertrophic cardiomyopathy

- Restrictive cardiomyopathy

Abbreviation: LVH, left ventricular hypertrophy

Useful terms:

» Bigeminal o lIrregular rhythm, alternating strong and weak beats, due
pulse to premature contraction opeing aortic valve, premature

contraction not opening aortic valve, 3:2 heartblock

» Buerger’s o Elevate legs 45° — pallor; lower legs 90° — cyanosis
test for PVD

» Campbell’s o Trachea descends with inspiration; seen in acute
sign respiratory distress, COPD, or other causes of severe

airway obstruction
%
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» Hamman'’s o Mediastional crunch, timed with systolic and diastolic

sign

Kussmaul
respiration

Kussmaul's
sign

Pulsus
alternans
Pulsus
paradoxus

Sinus

components of heart beat, due to mediasintal air, such
as with a pneumothorax

1 Rate and depth of breathing is caused by anion-gab
metabolic acidosis (MAKE UPL):
- Methanol

- ASA

- Ketoacidosis

- Ethylete glycol
- Uremia

- Paraldehyde

- Lactic acidosis

1 JVP on inspiration, in RV failure when JVP is 1 (on
inspiration, JVP normally falls). On inspiration, normally
BP |, PR?

Regular rhythm, alternative strong and weak beats
Systolic blood pressure > 10-12 mmHg with inspiration
(common is cardiac tamponade [ 98% prevalence] and

acute asthma [ < 50% prevalence])

Normal | PR on expiration

arrhythmia

Abbreviations: BP, blood pressure; COPD, chronic obstructive pulmonary
disease; JVP, jugular venous pressure; PR, pulse rate; PVD, peripheral
vascular disease; RV, right ventricle

Source: Hauser SC, et al. Mayo Clinic Gastroenterology and Hepatology Board
Review. 3" Review. pages 598 and 600.

“We are inherently critical as scientists, and
inherently kind as physicians.”

Grandad
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Useful background: Performance characteristics of findings on history and
physical examination in emergency department patients

Finding PLR NLR
» Initial clinical judgment 4.4 0.45
» Past History
o Heart failure 5.8 0.45
o Myocardial infarction 3.1 0.69
» Symptoms
o Paroxysmal nocturnal dyspnea 2.6 0.70
o Orthopnea 2.2 0.65
o Edema 2.1 0.64
» Physical examination
o Third heart sound (ventricular filling 11 0.88
gallop)
o Abdominojugular reflux 6.4 0.79
o Jugular venous distention (JVP) 5.1 0.66
o Rales 2.8 0.51
o Any murmur 2.6 0.81
o Lower extremity edema 2.3 0.64
o Valsalva maneuver 2.1 0.41
o Systolic blood pressure < 100 mm 2.0 0.97
Hg

Abbreviations: JVP, jugular venous pressure; PLR, positive likelihood ratio;
NLR, negative likelihood ratio

Note that many historical points, symptoms and signs on physical examination
have a PLR > 2 (and are not included here)

» Remember the probability (%)

PLR Increase NLR Decrease
2 15% 0.5 -15%
5 30% 0.2 -30%
10 45% 0.1 -45%

Abbreviations: PLR, positive likelihood ratio; NLR, negative likelihood ratio;

(v,
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Adapted from: Simel DL, et al. JAMA 2009, Table 16-6.
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Probability
~ Decrease Increase
-45% -30% -15% +15% +30% +45%
0.1 0.2 0.5 1 2 5 10 LRs

Useful background: Causes of congestive heart failure (CHF)

» LV failure (L-CHF, systolic dysfunction)

o Inadequate LV filling
- Mitral stenosis
- LV diastolic dysfunction (e.g. LVH)
- Pericardial constriction

o Pressure overload
- Aortic stenosis
- Systemic hypertension
- Pulmonary hypertension

o Volume overload
- Aortic or mitral regurgitation
- High output heart failure e.g. beri beri, thyrotoxicosis, Paget disease,

AV fistula

o LV muscle disease
- Myocardial infarction
- Cardiomyopathy — hypertrophic, dilated, restrictive
- Myocarditis

» RV failure (R-CHF, diastolic dysfunction)
o Secondary to L-CHF
o Secondary to pulmonary hypertension ([cor pulmonate] e.g. PEs,
chronic lung disease)
Mitral stenosis
Tricuspid regurgitation
Atrial myxoma
Congenital heart disease (atrial septal defect)

O O O O

Abbreviation: AV, aortic valve; CHF, congestive heart failure; L-CHF, left sided
congestive heart failure; LV, left ventricle; NSAIDs, nonsteroidal anti-
inflammatory drugs; PE, pulmonary embolus; R-CHF, right-sided congestive
heart failure; RV, right ventricle

Adapted from: Ghosh AK. Mayo Clinic Scientific Press 2008, Table 3-36; and

Burton JL. Churchill Livingstone, 1971.
(¢
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Useful background: The major and minor Framingham criteria for clinical
diagnosis of congestive heart failure.

Major Minor

o PND o Peripheral edema

o Orthopnea o Night cough

o Increased JVP o DOE

o Rales o Hepatomegaly

o Third heart sound o Pleural effusion

o Chest radiography o Heart rate >120 beats per minute
- Cardiomegaly o Weight loss >4.5 kg in 5 days with
- Pulmonary edema diuretic

Abbreviations: DOE, dyspnea on exertion; JVP, jugular venous pressure; PND,
paroxysmal nocturnal dyspnea

Source: Ghosh AK. Mayo Clinic Scientific Press 2008, Table 3-33, page 113.

Useful background: New York heart association (NYHA) functional classification
of congestive heart failure

Class Activity evoking angina Limits to physical
activity
I None None
Il Ordinary physical activity Slight
1] Walking < 2 blocks or < 1 flight of Marked
stairs
v Minimal or at rest Severe

Abbreviation: NYHA, New York heart association

Source: Filate W, et al. The Medical Society, Faculty of Medicine, University of
Toronto 2005, Table 3, page 55.

“The meaning of life is to fill your three score and
ten years with love, respect and compassion for
others.”

Grandad

A.B.R Thomson®© “Mastering The Boards and Clinical Examinations” Part | ek



26

Useful background: Factor that can exacerbate heart failure

» Patient-specific factors

Non-compliance with drug therapy or dietary restrictions
Anemia

Arrhythmias

Infections

Myocardial ischemia

Pulmonary embolism

Renal dysfunction

Uncontrolled hypertension

Valvular heart disease

O O OO OO O OO0

» Drugs
o Drugs that cause sodium and fluid retention:
- NSAIDs including selective COX-2 inhibitors and high-dose
salicylates
- Corticosteroids
- Minoxidil
- Androgens
- Thiazolidinediones (pioglitazone, rosiglitazone)
- Drugs with high sodium content
- Licorice-containing products
o Negative inotropes:
Antiarrhythmic agents except amiodarone and dofetilide
Beta-blockers at maintenance doses
Calcium channel blockers: diltiazem, nifedipine, verapamil, but not
amlodipine or felodipine
- ltraconazole
o Cardiotoxic drugs
- Alcohol
- Anthracyclines (doxorubicin)
- Cocaine
- Cyclophosphamide
- Imatinib
- Trastuzumab

Reproduced with permission: Therapeutics Choices. Sixth Edition. Ottawa,
Canada: Canadian Pharmacist Association 2012, Table 1, page 527.
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e Take a directed history and perform a focused physcal examination for
congestive heart failure (CHF).

» Symptoms o
O
O
(@)
» Physical
examination

O O O O O

Paroxysmal nocturnal dyspnea (PND)

Orthopnea (SOB, ie shortness of breath)

Dyspnea on exertion (SOBOE, shortness of
breath on exertion)

Chest pain (previous MI, CHF)

Jugular venous pressure (JVP) assess
Peripheral and sacral edema

S3 (ventricular filling gallop)

Rales and wheezes

Cardiac murmur

» Chest radiograph o Pulmonary venous congestion
o Interstitial edema
o Cardiomegaly
o Pleural effusion(s)
» Electrocardiogram o Any abnormal result
findings o Atrial fibrillation
» Brain natriuretic o Most useful when < 100 pg/ml for decreasing
peptide the likelihood of CHF

Abbreviations: CHF, congestive heart failure; LVH, left ventricular hypertrophy;
LV, left ventricle; MI, myocardial infarction; PE, pulmonary embolus

Source: Simel DL, et al. JAMA 2009, Box 16-1, page 204; and Davey P. Wiley-
Blackwell, 2006, pages156, 158,160 and 162.

Useful background: Suggested ad circumstances that prompt hospitalization in
persons with congestive heart failure

Hypotension

Altered mentation
Dyspnea at rest

O O O O O O O

Worsen renal function

Significant arrhythmias
Disturbed electrolytes
Lack of outpatient care/ family support

Source: Ghosh AK. Mayo Clinic Scientific Press 2008, Table 3-31, page 112.
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» Low Ejection Fraction

Finding (Ref) PLR NLR

» Vital signs
o Heart rate >100 beats/min at rest 2.8 NS
o Abnormal Valsalva response 7.6 0.3

> Heart examination

o Elevated neck veins 7.9 NS
o Supine apical impulse lateral to MCL 10.1 0.6
o Sz gallop 3.4 0.7

Abbreviations: MCL, midclavicular line; NLR, negative likelihood ratio; PLR,
positive likelihood ratio

Note: The findings of lung crackles, murmur of mitral regurgitation,
hepatomegaly and peripheral edema are not shown since the valve of their PLR
was < 2.

Adapted from: McGee SR. Saunders/Elsevier 2007, page 523.

Useful background: Performance characteristics of physical examination for
congestive heart failure (CHF).

The physical examination is very useful for the diagnosis of CHF. Relating to
the heart rate, tachycardia (> 10 bpm at rest) and an abnormal valsalva
response vield positive likelihood ratios (PLR) of 5.5 and 7.6, respectively.

While displacement of the PMI has a PLR of 5.8 and the S; gallop of 5.7, the
age-old JVP has considerable merit, with an T JVP having a PLR of 3.9, and
abdominojugular (aka hepatojugular reflex) of 8.0.

Elevated Left Heart Filling Pressures Finding PLR
» Vital signs
o HR >100/bpm at rest 5.5
o Abnormal Valsalva response 7.6
» Lung examination
o Crackles NS
» Heart examination
o Elevated jugular venous pressure 3.9
o Positive abdominojugular test 8.0
o Supine, apical impulse lateral to MCL 5.8
o Ssgallop 5.7

» Legs, sacrum
o Edema NS
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*Diagnostic standard: For elevated left heart filling pressures, pulmonary
capillary wedge pressure > 12 mmHg or > 15 mmHg, or left ventricular end
diastolic pressure > 15 mmHg

Abbreviations: CHF, congestive heart failure; HJ, hepatojugular; HR, heart rate;
PLR, positive likelihood ratio; NLR, negative likelihood ratio; MCL, midclavicular line

Adapted from: McGee SR. Saunders/Elsevier 2007, Table 44-1, page 522.
» Diagnosis of left ventricular dysfunction (L-CHF)

Medical inpatients, including post PLR NLR
myocardial infarction

» Clinical diagnosis

o ECG abnormal 2.0- 0.41-
3.1 0.62
o Outpatients 2.8 0.03
o Clinical score with a BNP > 37
pg/mL

» The breathless ER patient’s history
o Patient history

o Heart failure 5.8 0.45

o Myocardial infarction 3.1 0.69
» Physical examination

o Third heart sound (Ss) 11 0.88

o Abdominojugular reflux 6.4 0.79

o Jugular venous distention 5.1 0.66

o Rales 2.8 0.51

» Chest radiograph

o Pulmonary venous congestion 12 0.48
o Interstitial edema 12 0.68
o Alveolar edema 6.0 0.95
o Cardiomegaly 3.3 0.33
o Pleural effusion(s) 3.2 0.81

» Electrocardiogram

o Atrial fibrillation 3.8 0.79
o New T wave changes 3.0 0.83
o Any abnormal finding 2.2 0.64

» Overall clinical impression
o Initial clinical judgment that the 4.4 0.45

patient is in CHF
%
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Abbreviations: CHF, congestive heart failure; ECG, electrocardiogram; HJ,
hepatojugular; JVP, jugular venous pressure; L-CHF, left side congestive heart
failure; PLR positive likelihood ratio; NLR, negative likelihood ratio.

Adpated from: Simel DL, et al. JAMA 2009, Table 16-12, page 213.
Useful background: Distinguishing diastolic dysfunction from systolic dysfunction
Finding LR for LR for systolic

diastolic dysfunction
dysfunction (EF < 45%)

» Favor of normal systolic function

o Female sex 1.6 0.62
o Systolic blood pressure >160 mm 1.8 0.55
Hg

» Favor of systolic dysfunction
o Heart rate > 100/min
o Left atrial ECG abnormality 0.42 2.4

Abbreviations: ECG, electrocardiogram; EF, ejection fraction; LR, likelihood ratio
Source: Simel DL, et al. JAMA 2009, Table 16-11, page 211; Hauser SC, et al.
Mayo Clinic Gastroenterology and Hepatology Board Review. 3™ Review, Box
44-1, pages 522 and 523.

Useful background: Performance characteristics of Chest radiograph and
electrocardiogram in emergency department patents in CHF

PLR NLR

» Chest radiograph
Pulmonary venous congestion 12 0.48
o Interstitial edema 12 0.68
o Alveolar edema 6.0 0.95
o Cardiomegaly 3.3 0.33
o Pleural effusion(s) 3.2 0.81
o Anyedema 3.1 0.38

» ECG
o Atrial fibrillation 3.8 0.79
o New T wave changes 3.0 0.83
o Any abnormal findings 2.2 0.64
{r,
AN WA
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Abbreviations: CHF, congestive heart failure; ECG, electrocardiogram; PLR,
positive likelihood ratio; NLR, negative likelihood ratio.

Note that the presence of pneumonia and hyperinflation on chest x-ray , as well
as ECG evidence of either ST elevation or depression have PLRs >2, and are
not included here.

Adapted from: Simel DL, et al. JAMA 2009, Table 16-7, page 201.

Useful background: Conditions that prompt hospitalization in heart failure

» Social o Lack of outpatient care
» CNS o Altered mentation
» Heart o Hypotension

o Dyspnea at rest
o Significant arrhythmias

» Kidney o Worsen renal function
o Disturbed electrolytes

Adapted form: Ghosh AK. Mayo Clinic Scientific Press 2008, Table 3-31, page
112.

e Perform a focused physical examination for the causes of right-sided
congestive heart failure (R-CHF).

Any cause of L-CHF
Cor pulmonale
Mitral stenosis, tricuspid incompetence

Some forms of congenital heart disease

YV V V V VY

Shunts
o Heart
o Peripheral

» Deformity of chest wall
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Perform a focused physical examination to distinguish between the presence
of left-sided congestive heart failure (L-CHFand e.g. LV failure [LVF]), and
right-sided congestive heart failure (R-CHF and e.g. RV failure [RVF]).

LVF (L-CHF) RVF (R-CHF, PHT, cor
pulmonale)
» Inspection
o Nourishment Cachexia
o Breathing, RR 1 -1
Dyspnea
Chgyne-Stokes
respiration
Orthopnea
o Skin Peripheral cyanosis - Yes — “mitral
facies”: rosy cheeks
with blue tinge
o Voice - Hoarse (PHT: large
PA compresses L.
recurrent laryngeal
nerve)
» Palpation
o Skin - Cold extremities - Cold extremities
- Edema - Edema
o Pulse - 1 PR
- | pulse pressure
- Pulsus alternans
- lrregular (e.g. AF)
o JVP - 1JVP
- 1 a, vwaves
- HJR
- Kussmaul sign
o Apex - Displaced - RV heave
- Dyskinetic Palpable P,
- Gallop
o BP - May be | or 1 May be | (with LVF)
o Liver Tender
hepatomegaly
%
AN WA
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LVF (L-CHF) RVF (R-CHF, PHT, cor
pulmonale)

> Auscalation

o Lungs - Crackles, wheezes - Tender
hepatomegaly
o Heart sounds - LV-S; - RV-S;
- 1 P, (PHT)
- Systolic ejection
click (PHT)

o Murmur - Valvular disease - PR (dilation of PA;
PHT)
- Systolic ejection
murmur (PHT)

o Liver - Bruit/ thrill

> Associations

o Anemia
o Hyperthyroidism

o Atherosclerosis

Abbreviations: AF, atrial fibrillation; CHF, congestive heart failure; HIR,
hepatojugular reflux; JVP, jugular venous pressure; L-CHF, left side congestive
heart failure; LV, left ventricle; PA, pulmonary artery; PHT, pulmonary
hypertension; PR, pulse rate; PR, pulmonary regurgitation; R-CHF, right side
congestive heart failure; RR, respiratory rate; RV, right ventricle; TR, tricuspid
regurgitation

Adapted from: Davey P. Wiley-Blackwell 2006, page 156.

“Be an advocate, seek something good for everyone:
seek justice and love”

(v,
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SO YOU WANT TO BE A CARDIOLOGIST!

Q1. In the context of wanting to pass the cardiology fellowship
examination, what is “cor bovinum?”

Al. Slow and progressive left ventricular dilatation and hypertrophy in an
attempt to normalize wall stress. The heart may thus become larger
and heavier than in any other form of chronic heart disease — cor
bovinum (bovine or ox heart)

Source: Baliga R.R. 250 Cases in Clinical Medicine. Saunders/Elsevier,
Philadelphia 2007,page 15.

Q2. When does the person with chronic left sided (L) congestive heart
failure lose their orthopnea (preferance to breathing in an upright
position)?

A2.0nce the L-CHF causes R-CHF, the failure of the RV causes unloading
of the LV, relieving the pulmonary congestion.

Q3. 95% of persons with orthopnea will have heart disease, but what
pulmonary disease makes up the remaining 5%?

}EKKJ{J{HKK)(K}EK}EKKJ{J{HKK)(J{}EKKKKJ{KHKKKKKKKKKJ{KHKKK}KBF

Evaluatlon of jugular venous pressure (JVP) and Central Venous Pressure (CVP)

?}(‘)(3{“}{“}{“}{"}{“}{'“}{“}{"}{HHKKHHHHHHHHHHKKHHHHHHH}{
A A A A A L

3 cm (from sterna notch)
+ 5 cm (from right ventricle to sternal notch) QRS
8 cm H,0 jugular venous pressure ‘ l

Normal )

JVP |

waveform )
Top level of

|
|
Venous pulsation Heart tones S, I S
|
|

3cm

[
Y
. /_/\‘H 2 g, % Severe TR
° -~ 7*s Moderate TR
5 cm with TR I
4 A ~ Mild TR
Normaljﬂo TR)
ECG
Hearttones S, . S, I

Abbreviations: ECG, electrocardiogram; TR, tricuspid regurgitation
Adapted from: Ghosh AK. Mayo Clinic Scientific Press 2008, Figure 3-1, page 38.
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Give the chest X-ray changes seen in pulmonary edema.
o Costophrenic angles
- Kerley “B” lines (septal lines)
[1  Small, horizontal, parallel lines from dilated lymphotics in the
inter lobar septa
- Pleural effusions
[ Also seen in the transverse or oblique fissures

o Hila
- Fuzzy, homogeneous opacities radiating outwards from hila
- Hazy hilar vessels

o Lung fields
- Fuzzy lower zone, or all of lung
- Upper lobe, dilated veins

Pulmonary edema (PE) is often associated with cardiomegaly. Give
conditions in which PE is not associated with cardiomegaly.

o CNS
- Head injury
- CVA
o Lung
- Viral pneumonia
- Chemical pneumonitis
- Pneumoconiosis, silicosis
o Heart
- Mitral stenosis
- Constrictive pericarditis
- Constrictive cardiomyopathy

Give 3 causes of a carotid bruit.
o Carotid stenosis
o High-output states
o AV fistula of the forearm
o Normal finding in children (~20% of children < 15 years)

Jugular venous pressure

Mangione Pearl: “The more severe and acute the condition, the more difficult
and inaccurate the bedside determination of jugular venous pulse and pressue”

Source: Mangione S. Hanley & Belfus 2000, page 190.
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¢ Give 4 circumstances, other than lack of adequate clinical skill, which make it
difficult to access central venous pressure (CVP, from the right atrium).

lcvp

Short, thick neck

Mechanical ventilation

Acute attack of asthma (wide respiratory swings in CVP)
Critically ill patients

Inspection of the external rather than the internal jugular vein

O O O O O O

Useful tips to distinguish EJV (external jugular vein) from 13V (internal
jugular vein)

> EJVis Ear
o Above SM
(sternomastoids) o Lateralto 3V v
muscle oAbove SM

o Lateral to I3V

o No bulb (bulb at
junction of subclavian
vein and 13V, between
two heads of SM
muscle

Below SM
SM

Bulb

Central and jugular venous pressure

» What is a normal range for JVP?
o Normal range is 4-5 cm above the sternal angle.

» When is the abdominojugular reflux considered abnormal?
o Abnormality is indicated when there is a sustained rise in JVP >4cm
after applying abdominal pressure for a minimum of 15-30 seconds.

» If you knew a person had a very elevated JVP but still wanted to evaluate the
JVP pulsations, what could you do?
o Use a higher elevation of the head (>30°) until pulsations are seen.

» Effect of inspiration
o Normal inspiration - |JVP
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» Kussmaul’s sign - 1 JVP on inspiration (opposite to normal, ie abnormal
inspiratory increase in JVP). It occurs because the heart is unable to
accommodate the increase in the venous return that accompanies the
inspiratory fall in intrathoracic pressure.

o R-CHF

o SVC obstruction

o TS

o Constrictive pericarditis

o Restrictive cardiomyopathy

Abbreviations: JVP, jugular venous pressure; R-CHF, right sided congestive

heart failure; SVC, superior vena cava; TS, tricuspid stenosis

Adapted from: Filate W, et al. The Medical Society, Faculty of Medicine,
University of Toronto 2005, page 57.

Useful background: Jugular venous pressure, wave forms, and their relationship
to the normal heart sounds

Heart
Sound

S1 S2

Right atrial contraction

precedes carotid pulsation e
Ao Atrial filling

JVP
Tricuspid valve closure

Carotid pulsation
Atrial relaxation

Rapid ventricular filling
Tricuspid valve opens

Abbreviations: CCF, congestive cardiac failure; CVP, central venous pressure;
HJR, hepatojugular reflex; JVP, jugular venous pressure

Source: Talley NJ, et al Maclennan & Petty Pty Limited 2003, Figure 3.12, page

47.
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Useful background: The physiology of JVP ascents and descents

» A wave

From right atrium (RA) contraction
S, and carotid upstroke

Coincides with S,

Follows p wave on ECG

More permanent than V wave

O O O O O

» C wave

o Poorly visible

o from both bulging of tricuspid cusps into right atrium, as well as from
transmitted carotid pulsation

o Coincide with ventricular contraction

o Interval between a and ¢ wave of JVP coincides with P-R interval or RV
coinciding with RV contraction

o Occurs between S; and S,

o More prominent than Y descent

» V wave
o At end of ventricular systole and at the early phase of ventricular diastole
o Less prominent than A wave
» Y descent
o At beginning of ventricular diastole
o Caused by opening of the tricuspid valve and emptying of R. Atrium
o Corresponds to S;
o Less prominent than X descent

Adapted from: Mangione S. Hanley & Belfus 2000, pages 193 and 194.

Useful background: Causes of Abdomino-(hepato-) jugular reflex (AJR); (Sustained
NVP >4 cm)

R-CHF (not in L-CHF)

Tricuspid regurgitation or stenosis

Contructive pericarditis or pericardial tamponade
IVC obstruction

Hypervolemia

O O O O O

AJR has 66% sensitivity and 100% specificity distinguishing Tricuspid (TR) from
mitral regurgitation (MR) (Note: AJR" in TR, AJR" in MR).

Adapted from: McGee SR. Saunders/Elsevier 2007, page 381, 382; and
Mangione S. Hanley & Belfus 2000, page 199.
(¢
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Useful background: Causes of elevation of jugular venous pulse (JVP)
» SVC o SVC obstruction

> RA o RA thrombus, tumour, Bernheim effect
o 1 RAfilling pressure

» TR o Tricuspid stenosis
o Giant ‘a’ waves, cannon waves, tricuspid
incompetence
» RV o | RVilling
- RV failure

- RV infarction
- Constrictive pericarditis
- Cardiac tamponade

o | RV compliance

» Lung o Coughing, valsalva maneuvre
o Pleural or pericardial effusion

» Circulation o Increased blood volume
o Bradycardia
o Hyperdynamic circulation

Abbreviations: RA, right atrium; RV, right ventricle; SVC, superior vena cava
Adapted from: Burton JL. Churchill Livingstone 1971, page 10.

Useful background: Performance characteristics of inspection of the neck veins.

Finding PLR

» Elevated venous pressure at the bedside
o Detecting measured CVP > 8 cm H,0 9.0
o Detecting measured CVP > 12 cm H,0 10.4
o Detecting elevated left heart diastolic pressures 3.9
o Detecting low left ventricular ejection fraction 7.9
o Predicting postoperative pulmonary edema 11.3
o Predicting post-operative myocardial infarction or cardiac 9.4

death

» Positive abdominojugular test

o Detecting elevated left heart diastolic pressures 8.0

Abbreviation: CVP, central venous pressure; PLR, positive likelihood ratio; NLR,
negative likelihood ratio; NS, not significant

Adapted from: McGee SR. Saunders/Elsevier, 2007, Box 32-1, page 378.
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: Abnormalities of the venous waveforms

Waveform Cardiac Condition
> awaves o Absent - Atrial fibrillation, sinus
tachycardia
o Flutter - Atrial flutter
o Prominent - First degree AV block
o Large - TS
- Right atrial myxoma
- PHT
- PS
o Cannon - AV dissociation
- Ventricular tachycardia
» X descent o Absent - TR
o Prominent - Conditions causing enlarged
a waves
o Large cv waves - TR
- Constrictive pericarditis
» Y descent o Slow - TS
- Right atrial myxoma
o Rapid - Constrictive pericarditis
- Severe R-CHF
- TR
- ASD
o Absent - Cardiac tamponade

Abbreviations: ASD, atrial septal defect; AV, atrioventricular; PHT, pulmonary
hypertension; PS, pulmonic stenosis; R-CHF, right sided congestive heart
failure; TR, tricuspid regurgitation, TS, tricuspid stenosis

Adapted from: Simel DL, et al. JAMA 2009, Table 11-1, page 126, and
Mangione S. Hanley & Belfus 2000, pages 194 and 195.

Useful background

: Kussamaul’s sign

o Paradoxical increase in JVP with inspiration (normally with inspiration

JVP falls)
o Causes
- R-CHF

- Restrictive cardiomyopathy (eg. sarcocidosis, hemochromatosis,
amylodosis)

Tricuspid stenosis
SVC syndrome
RV infarction (33-100%)

Abbreviations: RV, right ventricle; SVC, superior vena cava
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B A L e L L L e L
Trick Questions

Q1. Is the vessel in the neck the jugular vein (JV) or the carotid artery (CA).

Al. JV CA
o Inwards x,y waves v No
o Upper level v No
o Upper level falls with inspiration v No
o Seen, better than felt v No
o Felt, better than seen No v
Jugular Venous Pressure (JVP)
‘a o Atrial contraction Movement
- absentin AF Outwards Inwards
- prominentin
= PHT &V > XY
= PS
= TS

< o< X

Atrial relaxation
Tricuspid valve opens
Tricuspid valve closes
Venous blood returns to RA
Not due to contraction of
ventricle
o Often prominent in TR
Abbreviation: PHT, pulmonary hypertension; PS, pulmonary stenosis; TS,
tricuspid stenosis; TR, tricuspid regurgitation; RA, right atrium.

O O O O O

Q2. In the context of the JVP, what is Kussmaul’s sign, and what are the
causes of the Kussmaul sign being present?

A2. o Kussmaul's sign is a reversal of the usual fall in JVP with
inspiration
o Anincrease in JVP with inspiration (Kussmaul’s sign) is present
in

- Constrictive pericarditis
- Severe R-CHF
Q3. What are the performance characteristics of a “carotid shudder’?
A3. A palpable thrill on the slow stroke (pulsus tardis)
o Definition of carotid shudder
o Carotid shudder arises from the transmission of the murmurs of
AS, AR, or AS plus AR to the artery.
o “..relatively specific but insensitive sign of aortic valvular
disease”

R e e e e R e e e T T e e T T R R R R
Y‘x‘“‘x‘“‘x‘“x"“‘x‘“‘x‘“‘x‘“x"“‘x‘“‘x‘“‘x"x."x”‘x"b:'“bn:"“‘x”‘x"b:'“bn:"“‘x”‘x"b:'Y‘x”‘x'“‘x“x’“‘x‘“‘x‘“‘x“x’“‘x‘“‘x‘“‘x‘“‘x."x"b:'“‘x“‘bn:"“‘x"b:'“‘x“‘bn:"“‘x'HHYYHHYHHHYHHHYYHHYHHHYEX

Source: Mangione S. Hanley & Belfus 2000, page 186.

w
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Trick Questions!

Q1. In which side of the neck is the carotid bruit best auscultated in the
person with an iatrogenic forearm AV fistula prepared for
hemodialysis?

Al. Louder carotid bruit on the same side as the AV fistula.

Q2. Atherosclerotic disease is common in persons with chronic renal failure
(CRF). In the CRF patient with an AV fistula for hemodialysis, what sigh
if present favors the cause of the carotid bruit to be due to the fistula
rather than being due to a carotid stenosis?

A2.An Associated subclavian bruit.

Q3. What is the clinical significance of auscultating a carotid bruit?

A3 o Asymptomatic - Age 50, male » 3 x T annual risk of

- preoperative CVA, TIA, death from
coronary heart disease

» 7 risk of postoperative

dysfunction and
behavior problems (but
not predictive of T post-
op risk of CVA)

o Symptomatic » 7 risk of 70% to 99%
stenosis (“high-grade”
stenosis)

Q4. How can you assess central venous pressure (CVP) from the left
internal jugular vein (13V)?

A4. The right 13V more directly reflects right atrial pressure, and CVP
measured on left side is higher than on the right side.

JECA A N L L e

~
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B L T L L
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Germs and Pearls

Under which circumstance does the patient’s pulse rate reduce the
specificity of the finding of an elevated JVP to suggest CHF?

o In the presence of bradycardia

K Apex Beat —PMI (point of maximum impulse) /

(v,
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o Perform a direct physical examination to distinguish between the JVP and
carotid waveforms.

» JVP is defined as the pressure of the internal jugular system and is a direct
assessment of the pressure in the right atrium of the heatrt.

» Characteristic Venous Pulse Carotid Pulse
o Location Low in neck and lateral Deep in neck and
medial
o Contour Double-peaked and Single-peaked and
diffuse sharp
o Character Undulant, not palpable Force, brisk, easily felt
o Waveform Diffuse biphasic Single sharp
o Positional Varies with position No variation
change
o Respiratory Height falls on No variation
variation inspiration
o Effect of Wave nonpalpable, Pulse palpable, not
palpation pressure obliterates compressible
pulse, vein fills
o Abdominal Displaces pulse Pulse unchanged
pressure upward

Abbreviation: JVP, jugular venous pressure

Adapted form: Simel DL, et al. JAMA 2009 Table 11-2, 127; and Mangione S.
Hanley & Belfus 2000, page 192.

[1 How would you modify the physical examination of the precordium to
determine if there is systolic retraction of the apex beat (PMI)?
o Have patient sit upright, and inhale

[1 What conditions are associated with systolic retraction of the apex beat?
o Pericardial adhesions
o Right ventricular hypertrophy

[1 What conditions give a weak apex beat?
o Obesity
o Emphysema
o Pleural effusions
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o Dextro cardia

o CHF (congestive heart failure)
A trick question: if the patient’s apex beat is weak, and is displaced suggesting
cardiomegaly from LVH (left ventricular hypertrophy), what complication of the
cardiomegaly must you suspect)?

o L-CHF (left-sides congestive heart failure)

[ Usually the apex beat is caused by the left ventricle. What are the findings
on physical examination which suggest that the PMI is produced by an
enlarged right ventricle (such as might occur in the patient with mitral
stenosis)?

o ‘“tapping” quality of PMI
o Parasternal heave
o Pulsation in epigastrium

[1 What are the causes of a double rather than a single apex beat?
o HOCM (hypertrophic obstructive cardiomyopathy)
o LV aneurysm

Acute coronary syndromes

NSTEMI (non-ST segment elevation myocardial infarction) has a high longterm
morbidity and mortality risk stratification is important to proceed with early
angiography and revascularization.
“The TIMI (thrombolysis in myocardial infarction) Risk Score is a tool which
helps to stratify patients with NSTEMI or unstable angina, using features
present at the time of initial assessment in the emergency department. “One
point is assigned for each feature: some of these are investigation-based, e.g.

o 1 cardiac markers, e.g., troponin or creatine kinase-myocardial band)

o ST segment deviation 2 0.5 mm on ECG

o 250% coronary artery stenosis

Adapted from: Graham M, et al. Chapter 31. In: Therapeutic Choices. Grey J,
Ed. 6th Edition, Canadian Pharmacists Association 2012, page 491.

Give the remaining 4 TIMI criteria which may be determined at the bedside.
A. o Age =65 years
o 2 3 cardiac risk factors
- Hypercholesterolemia
- Diabetes
- Hypertension
- Current smoker
Family history of CHD (coronary heart disease)
o Any ASA use within 7 days
o 2 2 episodes of angina within the last 24 hours
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Useful background: Myocardinal infarction (MI)

» Approximately 25% of patients with symptoms suggesting acute cardiac
ischemia (ACI) have some other condition

» For patients with chest pain the response to nitroglycerin does not distinguish
those who will prove to have an MI from those who will not.

Useful background:
» Univariate findings for acute myocardial infarction in patients with
undifferentiated chest pain admitted for suspected acute coronary syndrome?

Clinical feature PLR
» Sign
» Chest pain radiation

o Both arms with pain 9.7

o Leftarm pain 2.2

o Right shoulder pain 2.9

o Third heart sound on auscultation (S3) 3.2

o Hypotension (SBP < 80 mm Hg) 3.1

o Pulmonary crackles on auscultation 2.1

o Diaphoresis 2.0

o History of Ml 1.5-3.0
» Symptoms

o Radiation to the shoulder or to both arms 4.1

o Radiation to right arm 3.8

o Vomiting 3.5

o Exsmoker 2.5

Abbreviation: ACI, acute cardiac ischemia; MI, myocardinal infarction; NLR,
negative likelihood ratio; PLR, positive likelihood ratio; SBP, systolic blood
pressure.

» Clinical features that increase the probability of a myocardial infarction (Ml) in
patients with acute chest pain

Note: That male gender, current smoking, radiation of pain to the left arm, and
nausea/ vomiting, are not mentioned, since their PLRs were < 2.

Adapted from: Simel DL, et al. JAMA 2009, Table 35-11, page 473.
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Useful background: Very rare coronary artery causes of Ml

o Embolism (thrombus, infected vegetation)
Thrombosis (spontaneous, prothrombotic states)
Aneurysm (e.g. Kawasaki disease as a child)

Spasm (drugs e.g. cocaine)

Anomalous coronary artery
Dissection, spontaneous

0 O O 0 O O

Arteritis (SLE, PAN, Takayasu)

Abbreviations: MI, myocardinal infarction; SLE, systemic lupus erythematosis;

PAN, polyarteritis nodosa.

Adapted from: Davey P. Wiley-Blackwell 2006, pages 150 and156.

o Take a focused history to determine the risk factors for coronary artery disease.

> Patient o Demography

o Associated
disorders

o Life style

» Laboratory

O O O O O O

o Fibrinogen

Age

Male sex

Family history of
premature CAD (<55 in
men, <65 for primary
relatives)

Hypertension
Diabetes

Metabolic syndrome
Stress and depression
Socioeconomic factors

Smoking
Sedentary lifestyle
Obesity

Increased LDL: cholesterol level

Low HDL cholesterol level

Inflammatory markers (e.g. CRP,C-reactive protein)
Small, dense LDL

Lipoprotein (a)

Homocysteine

Abbreviations: CAD, coronary artery disease; HDL, high-density lipoprotein;

LDL, low-density lipoprotein

Adapted from: Ghosh AK. Mayo Clinic Scientific Press 2008, Table 3-23, page

92.
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Useful background: Chest pain ‘PQRSTU- A’

Position /location of pain

Quality: crushing (e.g. ‘like someone standing on my chest’), dull, burning
(suggests epigastric origin), pressing, squeezing, throbbing, knife like (sharp
pain suggests chest wall/MSK pain)

Radiation (i.e. does the pain radiate? Where?
Severity: scale of 1-10 (1=mild discomfort, 10= worst pain ever had)
Timing: onset, duration and course

Uniqueness of recent symptoms (i.e. inquire if there was anything different that
prompted the patient to seek help e.g. increased duration or severity)
precipitating and alleviating factors

Associated symptoms: dyspnea, nausea, cough, palpitations, sweating

Abbreviation: MSK, musculoskeletal

Source: Filate W, et al. The Medical Society, Faculty of Medicine, University of
Toronto 2005, page 123.

e Take a directed history for chest pain.

» Cardiovascular
o Coronary artery disease (angina; acute myocardial infarction [STEMI],
acute coronary syndrome [ACS; anstable angina, NSTEMI]), aortic
aneurysm/ dissection, pericarditis (including constrictive pericarditis,
cardiac tampnade)

» Pulmonary
o Pneumothorax, pleurisy, pulmonary embolus, pneumonia

» Gastroinestinal
o Esophagitis, peptic ulcer, pancreatitis, cholecystitis
» Musculoskeletal
o Costochondrodynia, muscle spasm, nonspecific chest wall pain

» Other
o Anxiety, herpes zoster

Abbreviation: Ml, myocardial infarction;STEMI, ST elevation Ml; NSTEMI, non
ST elevation Ml

Adapted from: Jugovic PJ, et al. Saunders/ Elsevier 2004, page 118 t0120; and
Davey P. Wiley-Blackwell 2006, page 148.
%
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Useful background: CCS functional classification of angina

Class Activity evoking angina Limits to physical
activity
[ Prolonged exertion None
Il Walking > 2 blocks or > 1 flight of Slight
stairs
i Walking < 2 blocks or < 1 flight of Marked
stairs
v Minimal or at rest Severe

Abbreviation: CCS, Canadian Cardiovascular Society
Source: Simel DL, et al. JAMA 2009, Table 2, page 55.

e Take a focused history of clinical features increasing the likelihood of an
acute coronary syndrome (ACS).

» History
o Profile male over 70 y
o Pain
- Accelerating ischemic symptoms over 48 h
- Ongoing rest pain for > 20 min
- Recurrent ischemic pain during observation
o Diabetes

» Physical examination

S3

Hypotension

Pulmonary edema
Peripheral vascular disease
Severe arrhythmia
Sweating

Nausea/vomiting

O O O O O O O

» Investigation finding would include
o Pathologic Q waves; abnormal ST segments; T wave inversion >0.02
mV; ST-segment depression > 0.05 mV and increased cardiac
biomarkers

Adapted from: Ghosh AK. Mayo Clinic Scientific Press 2008, Table 3-25 and

Table 3-26, page 101.
%
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e Take a directed focused history to establish the presence of high-risk
features in patients with non-ST segment elevation acute coronary
syndrome.

» History
o Age>75y
o Accelerating ischemic symptoms over 48 hrs
o Ongoing rest pain for >20 min
o Recurrent ischemic pain during observation

» Physical
o Hypotension
o Pulmonary edema
o Severe arrhythmia

» Laboratory
o Reduced ejection fraction (<40%)
o ST segment depression >0.5 mV
o Increased cardiac biomarkers

49

SO YOU WANT TO BE A CARDIOLOGIST!
Q1. What is Dressler’s syndrome?

Al. Persistent pyrexia, pericarditis and pleurisy, post-myocardial infarction
Source: Baliga RR. Saunders/Elsevier 2007, pages 100 and 101.

Q2. In the context of deep vein thrombosis (DVT), what is Virchow’s triad?

A2. o Damage to the vessel wall

- Trauma
- Hypoxic blood
- Drugs
- Infection
- Cholesterol

o  blood flow

o T blood coagulability

Source: Baliga RR. Saunders/Elsevier 2007, pages 100 and 101.

T T e e e e T e e e T T T T T R

A L L L L L A L
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e Perform a focused physical examination to determine if the person with an
acute coronary syndrome more likely had disease of the LAD versus the
RCA.

» LAD
o Lung
- Dyspnea
- Orthopnea
- Basal crackles
- Cough
- Hemoptysis
o CNS
- Fatigue
- Syncope
o Periphery
- Hypotension
- Cool extremities
- Peripheral cyanosis
» RCA
o JVP
- Elevated JVP
- Positive hepatojugular reflux
o Liver
- Hepatic tenderness
- Hepatomegaly
- Pulsatile liver
o Periphery
- Peripheral edema

Abbreviations: JVP, jugular venous pressure; LAD, left anterior descending
artery; L-CHF, left side congestive heart failure; RCA, right coronary artery; R-
CHEF, right side congestive heart failure.

Adapted from: Jugovic PJ, et al. Saunders/ Elsevier 2004, page 118 t0120.

“Because Justice is so rare, it’s such a delight.”
John Irving. The last Night in Twisted River, 2009
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Trivia

Q. The usual cause of ischemic heart disease (IHD) is atheroma in a
coronary arteries. Give seven other causes of IHD.

A.
» Without narrowing » With narrowing
o Inadequate blood supply o Embolism to coronary artery
o Left ventricular hypertrophy - Atrial thrombi
o blood sypply to - Air, fat emboli
myocardium - Embolization of
- Aortic stenosis vegetation from infected
- Mitral stenosis (severe) valve in SBE
- Pulmonary o Congenital coronary artery
hypertension (severe) fistula
o Polyarteritis nodosa, giant
cell arteritis

o Syphilis (ostial stenosis, ie
narrowing or origins of
coronary artery)

T e e e T e e T e T T e e T e e T T R R R R R
E e T e L L T
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SO YOU WANT TO BE A CARDIOLOGIST!

Q1. In the context of the patient with post-myocardial infarction chest pain,
what is Dressler's syndrome?

Al. Pyrexia, pericarditis, pleurisy

Source: Baliga RR. Saunders/Elsevier, 2007, page 101.

Q2. What is the cause and complication of Dressler syndrome?

A2. o Chest pain, pericardial effusion and fever occureing 3 weeks to 6

months after Ml
o Complications include CHF and arrhythmias

"}{“}{}()(3(“}{}{“}{"}{}{}{3{“}{“}{}()(3(}{“}{“}{“}{“}{}{3;
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Useful background: Clinical features that increase probability of myocardial
infarct (MI)

PLR
» History
o Painin chest or left arm 2.7
o Chest pain radiating to
- Right shoulder 2.9
- Leftarm 2.3
- Left and right arm 7.1
o Chest pain most important symptom 2.0
o Previous history of Ml 1.5-3.0
o Pleuritic chest pain 0.2
o Chest pain sharp or stabbing 0.3
o Positional chest pain 0.3
o Chest pain reported by palpation 0.2-0.4
o Nausea or vomiting 1.9
o Diaphoresis 2.0
» Physical exam
o Third heart sound on auscultation 3.2
o Hypotension (systolic BP <80 mm Hg) 3.1
o Pulmonary crackles on auscultation 2.1
» ECG
o New ST segment elevation > 1 mm 5.7-53.9
o New Q wave 5.3-24.8
o Any ST segment elevation 11.2
o New conduction deficit 6.3
o New ST segment depression 3.0-5.2
o Any Q wave 3.9
o Any ST segment depression 3.2
o T wave peaking and/or inversion >1 mm 3.1
o New T wave inversion 2.4-2.8
o Any conduction defect 2.7

Abbreviations: ECG, electrocardiography; PLR, positive likelihood ratio; M,
myocardial infarct

Adapted from: Panju AA, et al. JAMA 1998; 280:1256-63; Table 35.11, page
413; Simel DL, et al. JAMA 2009, Chapter 35, Table 35-5 and Table 35-6, page
467 and Table 35-8, page 472.
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Caution: Arcus Senilis (AS)

53

o A sign of IHD only in men < 50 years who have had a myocardial

infarction

o A tendency for hypercholesterolemia in normal men with AS

o Otherwise, a debatable sign of IHD

e Take a directed history and perform a focused physical examination for

syncope.

» Vasovagal

o Emotional, heat, standing still

o Postural hypotension
- Prolonged recumbency
- Vasodilator drugs
- Autonomic neuropathy: familial, diabetes, etc.
- Micturition syncope
- Swallowing syncope

o Carotid sinus hypersensitivity

o Cough syncope

» Cardiac
o Tachycardia

o Strokes-Adams
o Aortic stenosis, HOCM
o Atrial myxoma, ball-valve thrombus
o Constrictive pericarditis
o Cyanaotic congenital heart disease
> Cerebral
o Anoxia
- High altitude
- CO poisoning
- Anemia

- Atheroma, embolus
- Cervical spondylosis, strangulation
- Subclavian steal syndrome

o Hypoglycemia

o Hypocapnai

» Hysterical

Adapted from: Burton JL. Churchill Livingstone 1971, page 17.
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Useful background: High-risk drugs at the time of hospital discharge

» Heart o Antiarrhythmics
o Antihypertensives
o Corticosteroids
o Diuretics
o Warfarin
» Diabetes o Oral hypoglycaemic agent & insulin
» Pain o Narcotics
» Steroids

Adapted from: Ghosh AK. Mayo Clinic Scientific Press 2008, Table 13-1, page
505.

Peripheral vascular disease

PGT-BN

In the context of functionality of the valves in the leg veins, what is the
difference in Trendelenburg’s test and Perthe’s test to assess the competence
of the communicating and greater saphenous veins, as well as the deep venous
system?

The competence of the valves of the peripheral veins assessed with
Trendelenburg’s test and with Perthe’s test communicating and saphenous
veins, as well as the deep venous system.

Trendelenburg’s Perthe’s

» Raise leg from supine position » While patient stands, apply
to drain the veins tourniquet to mid thigh

» Apply tourniquet to mid thigh » Instruct patient to walk for 5

minutes and watch what
happens to the engorged
veins while the tourniquet is in
place.

» Have patient stand and watch
the refilling of the collapsed
veins with and without the
tourniquet

» Interpretation
o Tourniquet in place, with standing the initially collapsed,;
- veins below the tourniquet become more engorged with walking
(and pain develops in the leg) - the valves of the communicating
veins are incompetent and the DVS is blocked,;

A.B.R Thomson®© “Mastering The Boards and Clinical Examinations” Part | ek



55

- veins below tourniquet empty with walking - valves of
communicating veins are competent, and deep venous system
(DVS) is competent;

- saphenous vein (SV) refills - the valves of the communicating
veins are incompetent (backfilling)

o Tourniquet removed; with standing
- Veins below the tourniguet are still engorged with walking, the
valves of both the communication and the saphenous vein are
incompetent; the initially collapsed SV refills - the valves of the SV
are incompetent (backfilling)

¢ Perform a focused physical examination to determine the cause of leg pain.

Sciatica

Arthritis

Ruptured Baker’s cyst

N Ischemia
Cellulitis

Deep venous
thrombosis (DVT)

Adapted from: Davey P. Wiley-Blackwell 2006, page 17.

e Take a directed history to differentiate between intermittent claudication
(from atherosclerosis and peripheral vascular disease) and
pdeudoclaudication (from spinal stenosis).

Claudication Pseudoclaudication
» Character Cramp, ache “Parasthetic” pins and needles
> Bilateral +/- +
» Onset Walking Walking & Standing
» Walking distance Constant Variable
> Relief Standing still Sitting down, leaning forward

Adapted from: Ghosh AK. Mayo Clinic Scientific Press 2008, page 1044.
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e Take a directed history for lower leg ulcers.

» Vein
o Stasis, with pigmentation and stasis eczema around lateral malleoli

» Artery
o Large vessel: artherosclerosis, thrombangitis obliterans
o Small vessel: vasculitis (diabetes mellitus [DM], rheumatoid arthritis
[RA], sickle cell disease)
o Nerve: Peripheral neuropathy: DM, syphilis

» Skin
o Benign: Pyoderma gangrenosum, staph. aureus, TB, fungus

o Malignant: basal cell, squamous, lymphoma, melanoma, Kaposi’s
sarcoma

Abbreviations: DM, diabetes mellitus; RA, rheumatoid arthritis; TB, tuberculosis

Adapted from: Talley NJ, et al. Maclennan & Petty Pty Limited 2003, Table 3.12,
page 66 and Ghosh AK. Mayo Clinic Scientific Press 2008, page 1053.

e Take a directed history and perform a focused physical examination of the
four most common types of lower leg ulcer.

Type of ulcer

Venous Arterial Arteriolar Neurotrophic
» History
o Onset Trauma Trauma Spontaneous Trauma
+/-
o Course Chronic Progressiv Progressive Progressive
e
o Pain No Yes Yes No
(unless
infected)
» Physical (ulcer)
o Location Medial Toe, heel, Lateral, Plantar
aspects foot posterior
of leg aspect of foot
o Surrounding Stasis Atrophic Normal Callous
skin changes
o Ulcer edges Shaggy Discrete Serpiginous Discrete
o Ulcer base Healthy Eschar, Eschar, pale Healthy or
pale pale

Source: Ghosh AK. Mayo Clinic Scientific Press 2008, page 1053.
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e Take a directed history for and perform a focused physical examination for
peripheral vascular disease (arterial and venous insufficiency) in the lower
extremities.

e History

» Claudication

o Leg claudication
Location and severity of pain at rest, on exertion, at night
Onset/offset
Distance to develop claudication
Aching in lower legs, especially when dependent
Parathesia

O 0O O O O

» Impotence

» Associated conditions/risk factors
o Hypertension
Hyperlipidemia
Hyperhomocysteinemia
Obesity
Diabetes
Physical inactivity
Smoking
Causes of L/IR- CHF
Family history
Personal past history of CAD, PVD, rheumatic fever, cardiac murmur,
cardiac surgery, cardiac events, medications

O 0O O O O O O O O

e Physical examination
» Inspection

o Pulses
- Compare femoral, popliteal, tibial, dorsalis, pedis pulses; carotid,
radial, brachial, abdominal aorta and renal arteries
- Asymmetrical foot coolness
- Pallor on leg elevation
- Redness on leg dependency (positive Buerger’s test)
- Muscle atrophy
- Bruits, thrills of abdominal aorta and femoral arteries
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o Limbs
- Size
- Symmetry
- Edema
- Muscle atrophy

o Skin
- Colour/pigmentation
- Texture
- Loss of hair on toes
- Ulcers/scars
- Gangrene
- Nails (colour, texture)
- Venous distribution (engorgement, varicosities)

» Palpation

Temperature (compares both limbs)

Capillary refill (compares both limbs)

Edema (compares both limbs)

Pulses (rate, rhythm, amplitude, waveform)

(Examined: carotid, radial, brachial, abdominal aorta; renal, femoral,
popliteal, dorsalis pedis, tibial)

o Pitting edema

O O O O O

> Auscultation
o Bruits (carotid, abdominal aorta, renal, iliac, femoral)

» Special manoeuvres
o Leg elevation for pallor
o Dependency test for dusky rubor

» Tests of arterial insufficiency
o Ankle/brachial index — compare palpated systolic BP values in brachial
and either dorsalis pedis or posterior tibial arteries (normal A/B >1)
o Capillary refill time
o Venous filling time
o Ausculatory bruit

Abbreviations: BP, blood pressure; CAD, coronary artery disease; L/R-CHF,
left-/ right-sided congestive cardiac failure; PVD, peripheral vascular disease

Adapted from: Jugovic PJ, et al. Saunders/ Elsevier 2004, page 143.
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Useful background: Grading system for lower extremity arterial occlusive
disease (AOD), using ankle — to — brachial systolic pressure index

Grade of AOD Supine Resting Post exercise
» Normal 1.0-1.4 Nq change or
increase
» Mild disease 0.8-0.9 >0.5
» Moderate disease 0.5-0.8 >0.2
» Severe disease <0.5 <0.2

Source: Ghosh AK. Scientific Press, 2008, Table 25-3, page 1044.

e Take a focused history and perform a directed physical examination to
distinguish between chronic vs acute (critical) ischemia.

Acute Chronic
> Pain o Atrest + -
o W.ith exercise - +
o Predictable distance - +
o Relief with rest - +
> Examination o Ulcers + -
o Gangrene + -
o Bruits + -

Adapted from Jugovic PJ, et al. Saunders/ Elsevier 2004, pages 143 t0145.

I Whatis” the best”? The “best tests” for diagnosing PVD from physical |
examination are wounds or sores on foot, abnormal foot colour or

I coolness, absent pulses, limb bruit and venous filling time > 20 seconds.

Old age makes you redundant
So

It's OK to be redundant — if you're a gene!

(v,
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Useful background: Performance characteristics of physical examination for
peripheral vascular disease (PVD)

While the previously taught physical findings of atrophic skin, absent lower limb
hair and capillary refill time = 5 seconds all have positive likelihood ratios of < 2,
other traditional signs have considerable merit.

Finding PLR
» Inspection
o Wounds or sores on foot 7.0
o Foot colour abnormally pale, red, or blue 2.8
o Atrophic skin 1.7
o Absent lower limb hair 1.7
» Palpation
o Foot asymmetrically cooler 6.1
o Absent femoral pulse 6.1
o Absent posterior tibial and dorsalis pedis pulses 14.9
o At least one pedal pulse present

> Auscultation

o Limb bruit present 7.3
» Ancillary tests

o Capillary refill time >5 seconds 1.9

o Venous filling time > 20 seconds 3.6

Abbreviations: PLR, positive likelihood ratio; NLR, negative likelihood ratio; NS,
not significant; PVD, peripheral vascular disease

Adapted from: McGee SR. Saunders/Elsevier 2007, Box 50-1, page 600.

-
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SO YOU WANT TO BE A CARDIOLOGIST!
Q. In the context of peripheral vascular disease, what is Buerger test?

A. Blanching” upon raising legs and “rubor” on dependency

Q. In the context of peripheral vascular disease, what is De Weese test?

LU T T L T T T

A. Disappearance of palpable distal pulses after exercise
TURORL R R R R R R R R R KRR R KRR R R R R R R R R R R R R R R R R R R R R R R R R R R KRR,
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e Take a directed history and perform a focused physical examination to

differentiate between arterial vs venous insufficiency.

Arterial insufficiency

Venous
insufficiency

» History of pain
o Location

o Pain

o Paraesthesia

o Paralysis

» Physical examination

o Skin

o Palor

o Palor (cold)

o Pitting

edema
o Pulses
o Bruit

Toes, points of
previous trauma,
lateral malleolus
Intermittent

claudication (exercise

pain), rest pain

Yes
Yes

Shiny, atrophic
No hair
Gangrene

Thick, ridged nails

White (leg up), red
(leg down)

Yes
Yes

!
Yes

Medial and
lateral
malleoli
None, or
ache in lower
legs on
dependency
No

No

Brown
pigment
Thick skin
(scarring of
skin
Skinny leg
Normal, or
blue (leg
down)

No

Yes

Normal
No

Adapted from: Jugovic PJ, et al. Saunders/ Elsevier 2004, page 144.

Useful background: How pressure sores are graded.

o O O O

Grade I: erythema, skin intact.
Grade II: skin loss, epidermis or dermis (abrasion, blister, shallow crater).
Grade llI: full thickness loss and damage to subcutaneous tissues.
Grade IV: extensive destruction, tissue necrosis or damage to the

underlying muscle or bone.

Source: Baliga RR. Saunders/Elsevier 2007, page 621.
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Useful background: Interpretation of findings

Possible Finding
pathology
» Arterial o Raynaud’s - Sharply demarcated pallor in
disease fingers that changes over several
minutes
- Normal wrist pulses
o Arterial - Ulcers:
insufficiency » Distal aspects of foot
= Painful
= Rapidly developing
= Often erythematous when
infected
o Chronic - Cool, pale extremity with hair
arterial loss
insufficiency
o Vasculitis - Headache, temple soreness
- Changes in skin colour and
temperature
- Swelling
» Venous o Superficial - Warmth, painful to touch
phlebitis - Erythema due to inflammation of
tissue around the vein
o Acute DVT - Pain secondary to inflammation in
the absence of superficial changes
- Swelling of distal part of the
extremity
o Venous - Prominent veins in an
obstruction edematous limb
o Chronic - Skin:
venous - Warm and erythematous

insufficiency

- Thickened skin (woody)

- Increased pigmentation

- May have brownish ulcers
around the ankles

Abbreviation: DVT, deep vein thrombosis

Permission granted: McGee SR. Saunders/Elsevier 2007, Table 1, page 249.
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Postural orthostatic hypotension and hypovolemia

Useful background: Postural (orthostatic) hypotension
o With a change in body position
o Systolic BP decreases (>15 mmHg)
o Diastolic BP decreases (>0-10 mmHg)
o And/or heart rate increases (>20 bpm).
o Seen in conditions of autonomic dysfunction or volume depletion.

Abbreviation: BP, blood pressure

To examine a patient for orthostatic hypotension measure BP in supine
patient, then have the patient sit up with the legs down or have patient stand
for 2 minutes before reassessing BP.

Source: Jugovic PJ, et al. Saunders/ Elsevier, 2004, page 187.

e Take a directed history for the causes of postural hypotension.

» Hypovolemia
o Bleeding, dehydration

» Drugs
o Vasodilators, diuretics, anticholinergics (including TCAS)

» Endocrine
o Diabetes, Addison’s disease, hypopituitarism

» Autonomic neuropathy
o Diabetes, amyloidosis, Shy-Drager syndrome

» I|diopathic

Abbreviation: TCAs, tricyclic antidepressants.

Adapted from: Talley NJ, et al. Maclennan & Petty Pty Limited 2003, Table 3.6,
page 44.

Useful background: predicting the severity of blood loss causing hypovolemia.

Supine to standing, PR T 30 bpm Sensitivity (%) Specificity (%)
> Moderate blood loss < 630 mL 22 98
» Severe blood loss > 630 mL) 97 -

Abbreviation: bpm, beats per minute
Source: Simel DL, et al. JAMA 2009, Table 24-9, page 327.

A.B.R Thomson®© “Mastering The Boards and Clinical Examinations” Part | ek



Useful background: Causes of hypovolemic shock

» Abnormal distribution
o CNS
- Neurogenic
o Gl
- Hepatic failure
- Pancreatitis
o CVS
- Thiamine deficiency
- Anaphylactic
o Infection
- Sepsis
o Adrenal crisis

> T loses
o Gl
- Bleeding
- Vomiting
- Diarrhea
o Skin
- Burns
- Exudative skin lesions
o Lung
- Bronchorrhea
- Allergic alveolitis
o Kidney
- Diuretics
- Diabetes mellitus
- Diabetes insipus
o Trauma

- Pancreatitis
- Crush injuries
o Malnutrition/ dehydration

64

Adapted from: Ghosh AK. Mayo Clinic Scientific Press 2008, Table 3.29, page

107, Table 4-18 and Table 4-19, page 161.

“Nothing helps more than experience.”

Grandad
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¢ Perform a directed physical examination for hypovolemia (volume depletion).

o Tilt test: (supine or standing) — postular 1 HR by 30 bpm (sensitivity of
97%, specificity of 96% for blood loss >630 ml)

o Supine SBP <95 mmHg, HR > 100 bpm
o Poor skin turgor, seen as “tenting” of skin when pinched

o Slow capillary refill time (2 sec for children and adult males, 3 sec for
adult women, 4 sec for elderly) (sensitivity for hypovolumia only 11%,
but specificity of 89%)

o Drug mucous membranes and axillae

o Sunken eyes

o Longitudinal tongue furrows

Adapted from: Mangione S. Hanley & Belfus 2000, pages 3 to 4.

Useful background: Causes of hypovolemic shock

Sources Cause
e Hypovolemic

» Trauma, postoperative o Bleeding

» Gastrointestinal tract o Bleeding, vomiting, diarrhea
loss o Diuretics, diabetes mellitus, diabetes

» Renal loss insipus

» Skin o Burns, exudative skin lesions

» Respiratory o Bronchorrhea

» Third party o Pancreatitis, crush injuries

> Disable, bed bound o Lack of access to water
patients

¢ Distributive shock
o Sepsis
Adrenal crisis/hemorrhage
Neurogenic
Anaphylactic
Hepatic failure
Pancreatitis
Thiamine deficiency

O O O O O O

Adapted from: Ghosh AK. Mayo Clinic Scientific Press 2008, Table 4-18 and

Table 4-19, page 161
%
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Useful background: Performance Characteristics of Hypotension and its
Prognosis

Finding PLR
» Systolic blood pressure <90 mm Hg
o Predicting mortality in intensive care unit 4.0
o Predicting mortality in patients with 4.9
bacteremia
o Predicting mortality in patients with 10.0
pneumonia

» Systolic blood pressure < 80 mm Hg

o Predicting mortality in patients with acute 15.5
myocardial infarction

Source: McGee SR. Saunders/Elsevier 2007, Box 15.1 page 161.

Peripheral edema

Useful background: Causes of peripheral edema

» Pitting bilateral lower limb edema
o Cardiac

- Congestive heartcardiac failure
- Constrictive pericarditis

o Hepatic
- Cirrhosis
o Renal
- Renal failure

- Nephrotic syndrome

o Gastrointestinal tract
- Malabsorption
- Starvation
- Protein losing enteropathy
Beri Beri (wet)
Cyclical edema
Drugs
- NSAIDs
- Calcium channel blockers

» Unilateral
o Deep venous thrombosis

(v,
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Compression of large veins by tumour or lymph nodes
Lymphatic obstruction

Venous obstruction (usually DVT; rarely, external compression)
Venous valve incompetence from previous DVT

Cellulitis

Ruptured Baker’s cyst

Localized immobility (e.g. hemiparesis)

O O 0O O O O O

» Non-pitting lower limb edema

o Hypothyroidism

o Lymphedema
- Infectious (e.qg. filariasis)
- Malignant (tumour invasion of lymphatics)
- Congenital (lymphatic development arrest)
- Allergy

o ldeopathic

- Milroy’s disease (unexplained lymphedema which appears at
puberty and is more common in females)

Abbreviations: DVT, deep vein thrombosis; NSAIDs, nonsteroidal anti-
inflammatory drugs.

Adapted from: Talley NJ, et al. Maclennan & Petty Pty Limited 2003, Table 3.11,
page 54; Davey P. Wiley-Blackwell 2006, Table 5.1, page 15.

¢ Take a directed history to determine the cause of lower leg edema.

» Heart o R-CCF, constrictive pericarditis, Beri beri
» Thyroid o Hypothyroidism (myxedema)
» Gl lumen o Maldigestion/malabsorption, or protein-
losing enteropathy
» Liver o Portal hypertension with hypoalbuminemia
» Lymphatic o Tumor, allergy, infection, idiopathic (Milroy’s
obstruction disease)

» Deep vein obstruction
Abbreviation: Gl, gastrointestinal; R-CCF, right-sided congestive cardiac failure

Adapted from: Talley NJ, et al. Maclennan & Petty Pty Limited 2003, Table 3.11,
page 64; Davey P. Wiley-Blackwell 2006, page 1.
%
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¢ Perform a focused physical examination to differentiate between venous
edema versus lymphedema.

Useful background: Differential diagnosis of regional types of edema

Feature Venous Lymphedema
> Bilateral +/- +/-
» Foot involved + +
» Toes involved 0 +
» Thicken skin 0 +
» Stasis + 0

Source: Ghosh AK. Mayo Clinic Scientific Press 2008, Table 25-7; page 1049.

o Perform a focused physical examination for causes of bilateral leg swelling:

» Heart o Cardiac failure
> Kidney o Renal failure
» Skin o Cellulitis
o Trauma
» Vessels o Deep vein thrombosis
o Arterial occlusion
o Venous causes: varicose veins, postphlebitic
limb
» Joints o Arthritis
» Lymphatics o Lymphoedema: Milroy’s disease, filariasis (in the
tropics)
> Gl o Hypoproteinemia
» Congenital o Congenital

Adapted from: Baliga RR. Saunders/Elsevier 2007, page 560.

A.B.R Thomson®© “Mastering The Boards and Clinical Examinations” Part | ek



69

o Perform a focused physical examination to distinguish between causes of
arterial and venous insufficiency.

Interpretation of findings

Findings Arterial Venous
» Skin
o Colour Pale, pigmented Red
o Thickness 1 N
o Ulcers Yes (medial Yes (lateral
o Temperature malleolus) malleolus)
o Tenderness Cold Warm
o Swelling Yes Yes
o Prominent veins Yes Yes
o Loss of hair No Yes
Yes No

Adapted from: Filate W, et al. The Medical Society, Faculty of Medicine,
University of Toronto, 2005, page 249.

o Perform a focused physical examination to differentiate between the types of

regional edema.

Feature Venous Lymphedema Lipedema
> Bilateral Occasional +/- Always
» Foot + + 0

involved 0 + 0
» Toes 0 + 0

involved + 0 0
» Thicken skin
> Stasis

changes

Source: Ghosh AK. Mayo Clinic Scientific Press 2008, Table 25-7, page 1049.
e Perform a focused physical examination for causes of leg swelling:

> Bilateral
o Cardiac failure
o Renal failure
o Hypoproteinemia

> Unilateral
o Vein
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- Deep vein thrombosis
- Varicose veins
- Postphlebitic limb
o Artery
- Arterial occlusion
o Tissue
- Cellulitis
- Trauma
- Arthritis
- Lymphoedema: Milroy’s disease
- Filariasis
o Congenitial

Adapted from: Baliga RR. Saunders/Elsevier 2007, page 560.
Useful background: Causes of peripheral edema
» Pitting bilateral lower limb edema

o Cardiac

- Congestive heartcardiac failure
- Constrictive pericarditis

o Hepatic
- Cirrhosis
o Renal
- Renal failure

- Nephrotic syndrome
o Gastrointestinal tract

- Malabsorption

- Starvation

- Protein losing enteropathy
o Beri Beri (wet)

o Cyclical edema
o Drugs
- NSAIDs
- Calcium channel blockers
> Unilateral

o Deep venous thrombosis

Compression of large veins by tumour or lymph nodes
Lymphatic obstruction

Venous obstruction (usually DVT; rarely, external compression)
Venous valve incompetence from previous DVT

Cellulitis

Ruptured Baker’s cyst

Localized immobility (e.g. hemiparesis)

O O O O O O O
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» Non-pitting lower limb edema

o Hypothyroidism

o Lymphedema
- Infectious (e.q. filariasis)
- Malignant (tumour invasion of lymphatics)
- Congenital (lymphatic development arrest)
- Allergy

o ldeopathic
- Milroy’s disease (unexplained lymphedema which appears at

puberty and is more common in females)

Abbreviations: DVT, deep vein thrombosis; NSAIDs, nonsteroidal anti-
inflammatory drugs.

Adapted from: Talley NJ, et al. Maclennan & Petty Pty Limited 2003, Table 3.11,
page 54 and Davey P. Wiley-Blackwell 2006, Table 5.1, page 15.

Useful background: Grading system for lower extremity arterial occlusive disease

Grade Supine Resting A% Post exercise
» Normal 1.0-14 No change or
» Mild disease 0.8-0.9 increase
» Moderate disease 0.5-0.8 >05
» Severe disease <05 >02
<0.2

Abbreviation: ABI, ankle to brachial systolic pressure index
Source: Ghosh AK. Mayo Clinic Scientific Press 2008, Table 25-3, page 1044.

Peripheral pulses

Keeping your finger on the pulse

Mangione Pearls
o “The greater amplitude of distal arteries makes them better suited for the
evaluation of salable findings, such as pulsus paradoxus and pulsus
alternans”
o “The analysis of the arterial pulse for the evaluation of left ventricular
outflow obstruction is less reliable in older patients with hypertension or

atherosclerosis”
(¢

L} N

Adapted from: Mangione S. Hanley & Belfus 2000, page 180.
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¢ Perform a focused physical examination for 5 causes of rapid ventricular
contraction and low peripheral vascular resistance.

AV fistula
Thyrotoxicosis
Exercise
Anemia

Paget’s disease
Beriberi

o Pregnancy

O 0 O O O O

» Pulsus paradoxus (excessive fall in SBP with inspiration, best detected with
a BP cuff [sphygmomanometer]) is an alarming sign, suggestive of
pericardial tamponade (almost never due to constrictive pericarditis). Give 4
other causes of pulsus paradoxus.

o Hyperventilation
o Valsalva maneuver
o CHF
o Lung disorders
- Asthma
- Emphysema
- Obesity

Useful background: The arterial pulse

o The primary upstroke wave occurs in systole, and is palpable

o The percussion wave is the early part of the primary wave, which is
caused by the ejection of blood from the LV into the central aorta

o The interface between the percussion wave and the tidal wave is the
anacrotic notch (not palpable, only seen on tracings)

o The tidal wave is the mid — to — late systolic part of the primary wave,
(forward flow) which is caused by the passage of blood from the central
to the peripheral portions of the aorta (reverse flow).

Adapted from: Mangione S. Hanley & Belfus, 2000, page 182.

There are three types of double — peak pulses, pulsus bisferiens, bifid pulse,
and dicrotic pulse.

o Bifid pulse

» The “spike and dome” double pulse is palpated at the bedside only when
there is severe HOCM.
o The initial “spike” is caused by early and rapid emptying of the LV.
o The second “dome” wave of the bifid pulse is caused by the emptying
which occurs after the HOCM-associated obstruction.
£,

L} N

Source: Mangione S. Hanley & Belfus, 2000, page 185.
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¢ Dicrotic pulse
o The first peak is from emptying of the LV during systole
o The second peak is from emptying in diastole
o Longer interval between first and second peak than the shorter interval
in the bisferiens or bifid pulse.
o The dicrotic pulse requires elastic arteries to be palpated (not palpated
in older persons)
o Causes: low-output states
- Pericardial tamponade (during inspiration
- Severe congestive cardiomyopathy

o Perform a focused physical examination of the pulse to distinguish between
the hyperkinetic pulse of AR versus MR.
o Definition of hyperkinetic pulse
- Rapid upstroke (T speed of contraction)
- T amplitude (T SV [stroke volume])
o AR -7T PP (pulse pressure)
o MR —PPis normal

Useful backgound: Pulse contours
Normal pulse

ANVANAANY LAYy

Pulsus alternans

AVAAN AN YA

o Pulsus alternans is a regular pulse that has alternating strong and weak
beats.

Pulsus bisferiens

ANANANAN A ALy

o Pulsus bisferiens and the dicrotic pulse have two beats per cardiac
cycle; in pulsus bisferiens both beats are systolic, whereas in the dicrotic
pulse one is systolic and the other diastolic.

Dicrotic pulse

AVATVAVAVAYVALYVAZYAYY

Pulsus paradoxus Inspiration

NSNS\

o Pulsus paradoxus is a pulse whose systolic blood pressure falls more

than 10-12 mm Hg during inspiration
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Pulsus parvus et tardus

m\/\—\/\m

o Pulsus parvus et tardus is a pulse that has a small volume and rises
slowly.

Hyperkinetic pulse

IN\NINNINNIN/\§

o The hyperkinetic pulse is a pulse with unusually abrupt and strong force;
itr may have a normal diastolic blood pressure (e.g., severe mitral
insufficiency) or low diastolic blood pressure (e.g., severe aortic
regurgitation).

Abnormalities of pulse contour

The normal pulse tracing (top row) is displayed with six tracings of abnormal
pulse contours (bottom row).

Permission granted: McGee SR. Saunders/Elsevier 2007, page 125.
Useful background: Pulse contour

» Pulsus alternans
o Regular pulse that has alternating strong and weak beats.

» Pulsus bisferiens and Dicrotic pulse
o Have two beats per cardiac cycle: in pulsus bisferiens both beats are

systolic, whereas in the dicrotic pulse one is systolic and the other
diastolic

» Pulsus paradoxus

o A pulse whose systolic blood pressure falls more than 10-12 mm Hg
during inspiration

» Pulsus parvus et tardus
o A pulse that has a small volume and rises slowly

» Hyperkinestic pulse
o A pulse with unusually abrupt and strong force: it may have a normal
diastolic blood pressure (e.g., severe mitral insufficiency) or low diastolic
blood pressure, e.g., severe aortic regurgitation).

Source: McGee SR. Saunders/Elsevier 2007, page 125.
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Useful background: Description of characteristic pulses

A.B.R Thomson®© “Mastering The Boards and Clinical Examinations” Part |

pulses (More
easily detected in
conjunction with
blood pressure
measurement)

Pulse Description Causes
Pulsus o Small volume, Hypovolemia
parvus weak pulse from LV failure
(Hypokinetic J LVSV Shock
pulse) M
Restrictive pericardial
disease
Arrhythmia
> Pulsus o Small volume, Aortic stenosis
tardus slowly rising pulse
o Delayed with
respect to heart
sounds
Hyperkinetic o Strong, bounding SV
pulse pulse - Heart block
- Hyperdynamic circulation
- Fever
- Anemia
- Exercise
- Anxiety
Reduced peripheral resistance
- Patent ductus arteriosus
- Arteriovenous fistula
Collapsing o Quick rise, quick T co
fall
Waterhamm o Quick rise, full AR
er expansion, quick
fall
Bisferiens o Double peaked AR, AS
pulse, mid Hypertrophic cardiomyopathy
systolic dip
Alternans o Alternating CHF
amplitude of

(v,
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Abbreviations : LVSV, left ventricular stroke volume; LV, left ventricle; Ml,
myocardial infarction; SV, stroke volume CHF, congestive heart failure ; CO,
cardiac output ; AR, Aortic regurgitation ; AS, Aortic stenosis

Source: Filate W, et al. The Medical Society, Faculty of Medicine, University of
Toronto 2005, Table 3, page 251 and Table 4, page 252.

¢ Perform a focused physical examination for pulsus paradoxus (exaggeration
of normal fall
[> 20 mm Hg] in SBP with inspiration).

» Heart o L-/R-CHF
o Pericarditis + tamponade
o AR
o ASD

» Lung o COPD

Abbreviation CHF, congestive heart failure; AR, Aortic regurgitation; ASD, atrial
septal defect

Adapted from: Mangione S. Hanley & Belfus 2000, pages 30-31and 63-66 .

Useful background: Abnormal arterial pulse patterns

ECG

NORMAL

r%
i
i i
VAV VAVVAN

BISFERIENS

ALTERNANS

ANACROTIC
(PULSUS PARVUS ET TARDUS)

SN paARADOXICAL
———+
E E

Source: Filate W, et al. The Medical Society, Faculty of Medicine, University of

Toronto 2005, page 252.
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Useful background: Causes of absent radial pulse

» Aberrant radial artery or congenital anomaly (check the brachials and blood

pressure)

YV V V VY

Artery tied off at surgery or previous surgical cut-down

Catheterization of the brachial artery with poor technique

Following a radial artery line for monitoring of blood gases or arterial pressure
Blalock-Taussig shunt on that side (shunt from subclavian to pulmonary artery)
Embolism into the radial artery (usually due to atrial fibrillation)

Source: Baliga RR. Saunders/Elsevier 2007, page 94.

Useful background: Diagnosis of Peripheral Arterial Disease: Traditional Approach

Anatomic Segment Location of Femoral Popliteal Pedal
Claudication

» Aortoliac Buttock, Absent Absent Absent
thigh, calf

» Femoropopliteal Calf Present Absent Absent

» Peroneoribial None or foot Present Present Present

Source: McGee SR. Evidence. Saunders/Elsevier 2007, Table 50-1, page 598.

T R N N e R R R R N
L L L L
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A. > Pulsus parvus plus pulsus tardis (low amplitude plus slow upstroke
usually means presence of aortic stenosis

A. Branham sign is bradycardia caused by inhibiting the 1 RA pressure
caused by the fistula, thereby inhibiting vagal and stimulating the
sympathic pathway [Bainbridge reflex]).
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SO YOU WANT TO BE A CARDIOLOGIST!

Q. What is the difference between pulsus parvus plus tardis, versus
hyperkinetic pulse?

\
J

» Hyperkinetic pulse (rapid upstroke, high amplitude): wide pulse
pressure, aortic regurgitation. Normal pulse pressure, mitral
regurgitation

e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
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SO YOU WANT TO BE A CARDIOLOGIST!

Q. In the context of increased pulse pressure in one limb (due to AV fistula),
what is the area of the Branham sign? (compressing the area of
suspected AV fistula causes | HR).

L R R R
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SO YOU WANT TO BE A CARDIOLOGIST!

H

Q. What is the influence of the pulse pressure (PP) on the interpretation
of the palpation of a rapid arterial upstroke?

>

» T PP, rapid o Normal collapse
upstroke - Mitral regurgitation
- VSD
- HOCM
o Rapid collapse — aortic regurgitation
Hyperkinetic heart syndromes (high — output
states)
» PP, rapid o Emptying into a low pressure area’
upstroke - VSD
- MR
o Emptying into a high pressure area? - HOCM

1 rapid emptying of LV
2 LVH, delayed LV obstruction

Adapted from: Mangione S. Hanley & Belfus 2000, page 184.
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SO YOU WANT TO BE A CARDIOLOGIST!

Q1. Give three rechanisms for the development of pulsus parvis.

>
=

o Definition: pulsus parvis is a pulse with a low upstroke
amplitude.
o Mechanisms for development of pulsus parvis
- 4 LV outflow, eg aortic stenosis
- 4 LV contraction, eg cardiomyopathy
- LV filling, eg mitral stenosis

Q2. What is the difference in the cause of pulsus parvus by itself (3
amplitude of upstroke, but upstroke otherwise normal), versus pulsus
parvus plus pulsus tardus (slow uptake portion of arterial pulse)?

A2. o Pulsus parvus, normal upstroke
- 4 LV contraction
- LVfilling
o Pulsus parvus and pulsus tardus
- Aortic stenosis

e e T e T e T e e T T e T e e e T T T T R R
B i e i S T T T
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O YOU WANT TO BE A CARDIOLOGIST!

. In which conditions may the pulse rate in one arm differ from that in the
her?

=ye

A. Usually, slowing of the pulse on one side occurs distal to the aneurymal
sac. Thus, an aneurysm of the transverse or descending aortic arch
causes a retardation of the left radial pulse. Also, the artery feels smaller
and is more easily compresses than usual An aneurysm of the
ascending aorta or common carotid artery may result in similar changes
in the right radial pulse.

Source: Baliga RR. Saunders/Elsevier 2007, page 94.
A NN NN AN NN AN AN NN AN AN AN NN NN EX
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SO YOU WANT TO BE A CARDIOLOGIST!

*

Q1. Palpation of the peripheral arterial pulse is a time-honoured part of the
physical examination. Under what circumstances should you palpate
the peripheral arteries on both sides of the body, the peripheral arteries
in the upper and lower portions of the body, and the carotid or brachial

arteries?
Al. o Rightand left - Thrombosis

sides, - Atherosclerosis
considering - Embolism
possible - Dissection
asymmetry - External compression/ occlusion

o Upper and lower - In hypertension patient who may have
peripheral coarctation of the aorta, or
arteries supravalvular aortic stenosis

o Central arteries - When trying to characterize the form of

the arterial wave
Q2. What cardiac murmur si typically associated with a slow upstroke
(pulsus tardus)?
A2. Pulsus tardus is associated with aortic stenosis.

Q3. What is the mechanism causing a hyperkinetic pulse in addition to T
speed of contraction & T SV?

A3. | Arterial compliance (especially in the presence of T SBP)

Abbreviation: SBP, systolic blood pressure; SV, stroke volume

B e e e e e e e e e T e e R R e e e e e e e e e e e e e e N e e T R
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SO YOU WANT TO BE A CARDIOLOGIST!

Q1. What is pulsus bisferiens?

Al. Pulsus fis feriens is
o A double — peaked arterial pulse, with both peaks in systole, and
both peaks usually the same height (strength)
o Characterized by - Rapid upstroke
- T amplitude
- Rapid downstroke

o Caused by - Aortic regurgitation
- High output states

o The pulsus bisferiens may be heard as a
- “pistol shot” femoral bruit
- Duroziez' double murmur

Adapted from: Mangione S.Hanley & Belfus 2000, page 185.

Q2. What causes a rapid arterial upstroke when input and cardiac pulse
pressure are normal?

A2. o VSD, mitrial regurgitation
o HOCM (herpertropic obstructive cardiomyopathy

A rapid arterial upstroke occurs with high output states (e.g. anemia, exercise,
thyrotoxicosis, preanancy, beriberi, Paget’s disease; AV fistulas
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SO YOU WANT TO BE A CARDIOLOGIST!
Q. What is "reversed pulsus paradoxus"?

A. o Pulsus paradoxus: inspiratory fall in systolic blood pressure (SBP) >
12 mm Hg (some authors say >10 mm Hg)
o Reversed pulsus paradoxus:

— Expiratory fall in SBP>10 mm Hg

— Caused by
= HOCM
= inspiration
= acceleration of the sinus heart rate
= intermittent inspiratory positive pressure breathing in L-CHF.

Source: Mangione S. Hanley & Belfus 2000, page 31.
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§ SO YOU WANT TO BE A CARDIOLOGIST! §
] ]
§ Q1. What is a “spike and dome bifid pulse”? §
] H
§ Al. o First peak from rapid early-systolic emptying of ventricle, then an §
&% obstruction, followed by another emptying (second peak). b
§ o Association with severe HOCM §
§ Source: Mangione SHanley & Belfus 2000, page 185. §
] H
§ Q2. About 98% of persons with pulsus paradoxus have cardiac §
§ tamponade. Your question: What does the remainder have? §
§ A2. o Atrial septal defects §
; o Severe left ventricular dysfunction (especially with uremic ;
b pericarditis) i
§ o Regional tamponade (tamponade affecting only one or two heart §
o chambers, a complication of cardiac surgery) X
§ o Severe hypotension §
§ o Mechanical ventilation, the amount of pulsus paradoxus, correlates §
>< with the degree of the patient's auto-positive end-expiratory W
§ pressure (auto-PEEP) (a measure of expiratory difficulty in §
b ventilated patients). b
g o Aortic regurgitation - BEWARE: with AR from type A aortic g
b dissection, the hemopericardium may eliminate the pulsus #
] H
b paradoxus (PP), so the lack of PP in a person with dissection does
§ not exclude tamponade. §
§ Source: McGee SR. Saunders/Elsevier 2007, page 130. §
# #
; Q3. What is the difference between pulsus alternans, pulsus bisferiens, and ;
§ pulsus parvus? §
§ A3 > Pulsus alternans: strong-weak, strong-weak peripheral artery §
§ strength due to severe LV dydfunction. §
A H
§ > Pulsus bisferien’s are palpable peaks in systole, with fast upstroke §
b and downstroke, with high pulse amplitude. b
; o Ocurrs in severe aortic regurgitation (AR), and may be ;
§ associated with concurrent aortic stenosis (AR+AS) §
“ o Pulsus bisforien’s once LV dydfunction occurs %
] H
] L . ]
b » Pulsus parvus (hypokinetic pulse of the low amplitude) B
: o Aortic stenosis ;i
b o Mitral stenosis b
§ o Cardiomyopathy §
§ o | LV filling or contraction §
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SO YOU WANT TO BE A CARDIOLOGIST!

Q1. In the context of finding an arrhythmia, what is the “holiday heart
syndrome”?

Al. Transient supraventicular arrhythmias (usually atrial fibrillation or atrial
flutter) following an acute alcoholic binge in chronic alcoholics.

Source: Baliga RR. Saunders/Elsevier 2007, pages 32 and 33.

Q2. In the context of the patient with an arrhythmia, what is the “holiday heart
syndrome” (HHS)?

A2. o Accentuation of the patients’ disease when their cardiologist is
away on vacation!
o No!! HHS may occur when the chronic alcoholic goes on a binge of
alcohol intake and develops a supraventricular arrhythmia.
o There is transient supraventicular arrhythmia (usually atrial
fibrillation or atrial flutter) following an acute alcoholic binge in
chronic alcoholics.
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SO YOU WANT TO BE A CARDIOLOGIST!

Q. What is Friedrich’s ataxia, and what are the associated cardiac
abnormalities?

A. o Definition of Friedrich’s ataxia (FA)

- CNS degeneration
» Spinocerebellar tracts
= Posterior columns
» Pyramidal tracts

-  MSK abnormalities
= Kyphoscoliosis
= Pes cavis

o Cardiac abnormalities in FA

- Cardiomegaly

- Arrhythmias

- Conduction defects

e e e e e e o e e o e P o B e o o 8 P o e 8 P o P R P P P S P P P S R A P S A A A P
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Useful background: Performance characteristics for Atrioventricular Dissociation
and Ventricular Tachycardia

Finding Sensitivity Specificity PLR NLR
(%) (%)
» Varying arterial pulse 63 70 NS NS
» Intermittent Cannon A 96 75 3.8 0.1
waves, neck, veins
» Changing intesitity S; 58 98 244 04

Source: McGee SR. Saunders/Elsevier, 2007, Table 14-1, page 149.

Useful background: Carotid bruits in an asymptomatic patient
o Auscultated in 16% of normal adults, and 15% of children (<15 yrs)
o Increases the risk of TIAs/CVAs and the need for coronary artery bypass
by 3-fold
o Seen in 10% of the surgical population
Not predictive of perioperative CVA
o Are predictive of transient post operative dysfunction and behavioural
problems

Source: Simel DL, et al. JAMA 2009, pages 107 to 110.

O

Useful background: Main diseases affecting arteries of varying sizes

Size of artery Main lesions
» Large o Arteriosclerosis
o Syphilis

o Embolism (due to clots, or rarely to tumour or
fungus emboli)
Takayasu’s disease

o

» Medium Polyarteritis nodosa

Monckeberg’s sclerosis

Giant cell arteritis

Buerger’s disease

Arteritis of severe infection and malignancy
Embolism

Arteriosclerosis

O O O O O O O

> Small arteries
and
arterioles

Hypertension
Dermatomyositis
Scleroderma
Raynaud’s phenomena
Rheumatoid arthritis

o Ergotism
Source: Davey P. Wiley-Blackwell 2006, page 233.

O O O O O
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Sweet Nothing:
Pulsus parvus plus pulsus tardis (low amplitude plus slow upstroke)
usually indicates the presence of aortic stenosis.

» Hyperkinetic pulse (rapid upstroke, high amplitude): wide pulse
pressure, aortic regurgitation.
» Normal pulse pressure, mitral regurgitation.

[1 What does the peripheral pulse tell you about blood pressure (BP)?
o Systolic BP — pressure on peripheral artery needed to obliterate the
pulse
o Diastolic BP — volume of pulse

[1 What causes unequal radial pulses, yet equal brachial pulses?
o Abnormal position of radial artery

[1 What causes unequal radial and brachial pulses?
o Obstruction of artery: thrombus, embolus, aneurysm, mediastinal
compression

1 If the volume of the peripheral pulse volume seems to be abnormal, what
maneuver can you undertake to establish if this is a false-positive finding?
o Suspicion of pulse volume being
- Large: rise arm
- Small: lower arm

[1 What does the patient with systemic hypertension not develop a collapsing
pulse?

o A collapsing pulse is the result of an increase in the pulse pressure; the
pulse pressure is the difference between the systolic and the diastolic
blood pressures [SBP & DBP, respectively]). In systemic hypertension,
there is an increase in both SBP & DBP, so the pulse pressure (SBP
minus DBP) may not be sufficient to cause a collapsing pulse.

Give 5 causes of a collapsing pulse.
o Aortic regurgitation (AR)
AV shunts
3" — degree heart block
Fever (may be associated with “dicrotic” pulse)
Anemia
Chronic liver disease

o O O O O
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[0 Aortic regurgitation (AR) increases the pulse pressure and leads to a
collapsing pulse (which may be associated with marked transmitted
bilateral pulsations in the neck), where as aortic stenosis (AS) leads to
a low pulse pressure and a pulse volume which is small, plateau or
anacrotic.

In persons with combined AR plus AS, what is the typical pulse?

o Biferiens 4/\/\

[1 What is the effect of inspiration on pulse rate and volume?
o [ pulse rate and volume
o When pulse rate and volume decrease on inspiration, this is called
“pulses paradoxicus”

o Pulsus paradoxicus is commonly caused by
- Reactive airway disease (asthma)
- Constrictive pericarditis pericardial effusion
- Obstruction of the SVC (superior vena cava)

Clinical bedside APPs “The Western Way”

[0 Jugular venous distention (JVP) is associated with a, ¢ and v waves. What
are the causes of
1 JVP and the absence of pulsations?
o The pressure in the jugular veins is increased because of obstruction in
the superior vena cava (SVC) or in the jugular veins themselves.

[1 Under what circumstance will the hepato-jugular reflex be absent in the
person with [1 JVP?
o [1 JVP due to venous obstruction

¢ Give the differences in the signs & causes of PVD (peripheral vascular
disease).
o Obstructive
- Claudication
- Absent pulses
- Colour changes
[1 Leg elevation — foot blanching
[1 Leg depression — slow venous filling
- Common causes
[l Atherosclerosis
1 Thrombo- angiitis obliterans
(1 Polyarteritis
[0 Embolism
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o Non — obstructive
- Raynaud’s phenomenon (white, blue, red)
- Pain
- Paresthesia
- Coldness
- Common causes (AT-complete)

e Give 3 common effects of diabetes on blood vessels.
o Atheroma
o Hypertensive arterial sclerosis
o Small vessel disease
- Retina
[l Microaneurysm
[1 Retinitis
- Kidney
1 Intercapillary glomerulosclerosis

¢ Perform a focused physical examination for an abnormally widened pulse
pressure.

» Definition: pulse pressure > 50% of systolic blood pressure

» Causes

Hyperdynamic heart syndrome (1SV, |PVR)
Aortic regurgitation

Patent ductus arteriosus (PDA)
Exercise

Anemia

Arteriovenous fistulas

Beriberi

Paget’s disease

Cirrhosis

Pregnancy

Thyrotoxicosis

Severe exfoliative dermatitis

O O O OO O OO0 O0OO0OO0

o

Abbreviations: PVR, peripheral vascular resistance; SV, stroke volume.

e Take a focused history and perform a directed physical examination for
causes of hyperkinetic heart syndrome causing an abnormally wide pulse
pressure (PP) (PP > 50% of systolic BP).

» Increased pulse pressure
o Heart
- Aortic regurgitation
- Patent ductus arteriosus
- AV fistula
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O O O O

Lung

- Hypercapnia
Metabolic

- Fever

- Anemia

- Beriberi

- Hyperthyroidism
Bone — Paget’s disease
Liver — cirrhosis
Skin — severe exfoliative dermatitis
Pregnancy

» Reduced pulse pressure (PP; PP < 25% of SBP).

Aortic stenois
Constrict percarditis
Cardiac tamponade
Tachycardia
Hypotension

» Differences in blood pressure between arms or between arms or between
the arms and legs.

O

O O O O O

Occlusion or stenosis of the artery of any cuase
Coarctation of the aorta

Dissecting aortic aneurysm

Patent ductus arteriosus

Supravalvular aortic stenosis

Thoracic outlet syndrome

Useful background: Cause of differences in blood pressure between arms or
between arms or between the arms and legs?

> Heart

(@]
(@]

Patent ductus arteriosus
Supravalvular

> Aorta

(@]
(@]
o

Coarctation of the aorta
Dissecting aortic aneurysm
Aortic stenosis

> Artery

o
o

Occlusion or stenosis of the artery of any cuase
Thoracic outlet syndrome

Adapted from: Baliga RR. Saunders/Elsevier 2007, page 94.
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Arrhythmias

Useful background: Abnormalities in the pulse rate

» Bradyarrhythmias-
o Sinus bradycardia
o Sick sinus syndrome
o Junctional and ventricular escape rhythmias

» Conduction delays
o 1°, 2° or 3° AV nodal block
o Fascicular block
o Bundle branch block

» Irregular Tachyarrhythmias
o Sinus arrhythmia
Atrial fibrillation
Multifactorial atrial tachycardia
Atrial flutter with variable block
Atrial or ventricular premature beats
Extrasystoles (ventricular or supra-ventricular)
2° heart block
Ventricular fibrillation
Irregularity of volume also occurs in pulsus paradoxus and pulsus
alternans

O O O O O O 0O

» Regular Tachyarrhythmias - narrow complex:
Supraventricular tachycardia

Atrial flutter

Wolfe-Parkinson-White syndrome

AV node re entry tract

O O O O

» Wide complex:
o Supraventricular tachycardia with aberrance or bundle branch block
o Ventricular tachycardia, torsades de pointes

» Unstable arrhythmia
o Arrhythmia plus hypotension, dyspnea, chest pain, presyncope, or
syncope.

Abbreviation: AV, atrioventricular; 1°/2°/3° —first, second or third degree heart
block

Adapted from: Jugovic PJ, et al. Saunders/ Elsevier 2004, page71 and 72; and
Burton JL. Churchill Livingstone 1971, page 12.
%
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Atrial fibrillation (AF)

Atrial fibrillation and flutter are supraventricular tachyarrhythmias in which there
is an increased risk of thromboembolism stroke. The CHADS, score is a tool to
stratify the risk of stroke in persons with non valvular atrial fibrillation or flutter,
and to determine who should be treated with ASA, clopidogrel or warfarin.

Take a directed history and perform a focused physical examination to calculate
the CHADS, score.

CHADS; risk criteria Assigned score
C Congestive heart failure 1
H Hypertension 1
A Age > 75 years 1
D Diabetes mellitus 1
S Prior stroke or transient ischemic 2

attack

Quoted from: Birnie D and Nery P. Chapter 42. In: Therapeutic Choices. Grey J,
Ed. 6th Edition, Canadian Pharmacists Association 2012, page 578.

Dysrhythmias

» Definitions
o Ventricular tachycardias (VT): “...... = 3 consecutive ventricular
complexes at a rate > 100 BPM on an ECG recording”.
o Ventricular fifibrillation (VF): “....a rapid, disorganized rhythm without
recognizable QRS complexes on the ECG”.

Dorian P, et al. Chapter 43. In: Therapeutic Choices. Grey J, Ed. 6th Edition,
Canadian Pharmacists Association 2012, page 587.

¢ Perform a focused physical examination for AF.

» Pulse o lrregularily irregular pulse

o Differentiate from other causes of irregularily irregular
pulse
- AF (atrila fibrillation)
- MVE (multiple ventricular ectopics (unlike AF, MVE

become less frequent with exercise)

- Atrial flutter plus varying block
- Complete heat block (pulse rate is slow, but

irregularily irregular)
%
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» JVP

> Heart
sounds

» Sign of
causes of
AF

o

90

Deficit

- HR > PR (heart rate [HR] is greater than pulse rate
[PR])

- Pulse deficit increases when HR increases

Exercise

- 7 pulse deficit

- No effect on frequency of AF

Less of ‘a’ waves

S, varies in intensity
S, split

Heart

- Mitral valve disease

- Ischemic heart disease

- Hypertension

- Constrictive pericarditis
Thyroid - hyperthyroidism
Lung — chronic pulmonary disease
Congenital

- ASD (atrial septal defect)
- Ebstein’s anomaly

“lone” atrial fibrillation

o Perform a focused physical examination to determine the cause of atrial

fibrillation.
> Heart

» Lung
» Thyroid

» |deopathic

Mitral valve disease
IHD

HBP

Constrictive pericarditis
Cardiomyopathy

ASD

Ebstein’s anormaly

O 0 O O O O O

Chronic pulmonary disease

O

o Thyrotoxicosis

o ‘Lone fibrillation’

Abbreviation: IHD, ischemic heart disease; HBP, hypertension (systemic); ASD,

atrial septal defect

Adapted from: Baliga RR. Saunders/Elsevier 2007, pages 32 and 33.
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¢ Perform a focused physical examination for risk factors for thromboembolism
in non-rheumatic atrial fibrillation.

Clinical Risk Factors

» Congestive heart failure

» Hypertension

» Age >75 years

» Diabetes mellitus

» Prior stroke

» Other high-risk clinical settings o Prosthetic heart valves
o Thyrotoxicosis

Source: Ghosh AK. Mayo Clinic Scientific Press 2008, page 85.

[1 There are many causes of sinus tachycardia (heart rate [HR]) greater than
120 bpm (beats per minute), but what are the causes of HR = 140 bpm?
o Atrial fibrillation (AF)
o Atrial flutter
o PAT (paroxysmal atrial fibrillation)

Using carotid massage, how can you distinguish between these 3 causes of HR
> 140 bpm?
o AF - no effect on HR
o Atrial flutter — HR slowed temporarily
o PAT - stops, or no effect

From the examination of the pulse deficite (difference between heart rate and
pulse rate) and the JVP, distinguish between the three major causes of an
irregular pulse.

Signs A ES H
o Pulse defiate + + -
o Irregulate rate and rhythm + - -
o Effect of exercise an irregularily 0 O 0*
o Beats followed by a compensatory pause - + +

Abbreviations: AF, atrial fibrillation; ES, extrasystoles; HB, heart block; HR,
heart rate

*Note: when to suspect a complete heart block
o HR of 36 — 44 bpm
o HR does not increase with exercise
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e Take a directed history for the causes of sinus bradycadia and tachycardia.

» Sinus bradycardia

O

O O O 0O O O 0 Oo

Physiological (conditioning)
Hypothyroidism

Jaundice

Increased intracerebral pressure
Mumps

Amebic abscess

Drugs

Familial

Congenital

» Causes of slow regular pulse

o

O O O O O

> Ca
(@]
O
O

Sinus bradycardia

Complete heart block

2:1 AV block

Atrial flutter with 4:1 AV block
Idionodal rhythm
Idioventricular rhythm

uses of a ‘dropped beat’
Sinoatrial block
Blocked atrial extrasystole
2" degree heart block

» Tachycardia

O

O O O O

O

Causes of sinus tachycardia
- Exercise or emotion
- Constitutional
- Anemia
- Thyrotoxicosis
- Fever
- Congestive heart failure
- Constrictive pericarditis
- Drugs (e.g adrenaline, atropine, nitrites)
- Acute hemorrhage
Supraventricular (atrial or nodal) tachycardia
Atrial flutter
Atrial fibrillaton
Ventricular tachycardia
Ventricular flutter

Abbreviation: AV, atrio-ventricular

Printed with permission Burton JL. Churchill Livingstone 1971, pages 11 and 12.
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Typical mechanism of supraventricular tachycardia in patients with
Wolff-Parkinson-White syndrome (WPS syndrome)

o The result WPS syndrome is a
narrow QRS complex because
ventricular activation is over the
normal conduction system.

o WPS syndrome arises from
orthodromic atrioventricular re
entry.

S

Adapted from: Ghosh AK. Mayo Clinic Scientific Press 2008, Figure 3-33, page 88.

Mechanism of supraventricular tachycardia in patients with

Wolff-Parkinson-White syndrome

o The result is a wide
QRS complex
because ventricular
activation is over an
accessory pathway.

o This arrhythmia is
difficult to
distinguish from
ventricular
tachycardia.

e

Adapted from: Ghosh AK. Mayo Clinic Scientific Press 2008, Figure 3-34, page
88.

C
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Conduction of sinus impulses in Wolff-Parkinson-White syndrome

o The ventricles are activated over the
normal atrioventricular node — His-
Purkinje system and accessory
pathway; the result is a fusion
complex (QRS and delta wave).

Adapted from: Ghosh AK. Mayo Clinic Scientific Press 2008, Figure 3-35, page
88.

Pacemaker syndrome

o Retrograde atrial activation
during ventricular pacing (star)
produces simultaneous atrial
and ventricular contractions.

e

Adapted from: Ghosh AK. Mayo Clinic Scientific Press 2008, Figure 3-19, page
75.

N
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Useful background: The effect of exercise and vagal stimulation on
tachyarrhythmias

Vagal stimulation Exercise

> Atrial flutter N
Fibrillation -
PAT \2
APC -
Bradycardia -
Arrhythmia -
2°HB -
3°HB -

> Sinus

e SR

O 0O O O O 0O O O

Abbreviations: APC, atrial premature contraction; HR, heart rate; PAT,
paroxysmal atrial tachycardia; 2°/3° HB second/third degree heart block

Adapted from: Talley NJ, et al. Maclennan & Petty Pty Limited 2003, Table 3.5,
page 41.

¢ Perform a focused physical examination for the causes of bradycardia/ heart
block.

» Classification
o Sinoatrial block
o AV block:
- 1° P.R>0.2 sec
- 2° Mobitz (fixed PR)
- Wenkebach (varying PR)
- High grade (2:1, 3:1, etc)
- 3°complete
o Bundle branch block
o Short PR with long QRS (Wolff-Parkinson-White)

» Heart

Athletes

Sleep

Apparent (pulse deficit [PR<HR] in AF, ventricular bigeminy)
Block (3" AV block, or type | or Il 2° AV block)

Myocardial infarction (MI; ischemic heart disease)
Vasovagal episode

Cardiomyopathy

Sinus arrhythmia (| PR with expiration)

» MSK
o Collagen vascular disease

O 0O O O O O O O
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» Hypothermia

A\

Hypothyroidism

» Hepatic
o Severe jaundice

» Head
o Increased intracranial pressure
o Trauma

» Drugs
o B-blockers, digoxin, amiodarone

» Tachycardia

» Heart
o CCF
- Constrictive pericarditis
- Myocardial infarction (Ml)
- Myocarditis
- Aortic stenosis
- Hypertension
o Rhythm
- Supraventricular tachycardia
- Ventricular tachycardia — hyperthyroidism, acute hypoxia or
hypercapnea, sick sinus syndrome
- Atria flutter with 2:1 AV block, or with variable block
- Multifocal atrial tachycardia
o Hyperdynamic circulation
- Exercise
- Emotion
- Fever
- Hypolemia
- Anemia
- Hyperthyroidism
- Pregnancy
- AV fistula (Paget’s disease)
- Beriberi
o Drugs
- Anticholinergics
- Sympathomimetics
Abbreviations: AF, arterial fibrillation; AV, atrioventricular; CCF, congestive
cardiac failure; HR, heart rate; MI, myocardial infarction; PR, pulse rate;
Adapted from: Talley NJ, et al. Maclennan & Petty Pty Limited 2003, Table 3.5,
page 41; Burton JL. Churchill Livingstone 1971, pages 12 and 13; and Baliga

RR. Saunders/Elsevier 2007, page 37.
%
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Useful background

» Causes of RBBB
o Normal (variant)
o RV strain (especially pulmonary embolism)
o ASD
o Myocardial ischemia
o Myocarditis
» Effects of digitalis
o Bradycardia
PR prolongation
QT shortening
ST depression
T inversion
Any arrhythmia

O 0O O O O

» Hyper-/ hypokalemia

T K K
o P Absent -
o PR - Long
o ORS Wide -
o T Tall absent
o ST - Depressed
o U - Tall

» Hyper-/ hypocalcemia

T ca* J Ca*
QT Short Long

Adapted from: Burton JL. Churchill Livingstone 1971, page 21.

“Science, like good diagnosis, represents

incremental progress of small steps taken slowly on

solid ground.”

Grandad

(v,

L} N
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Palpitations
e Take a directed history for palpitations.

» Definition: sensations of a rapid or irregular heartbeat occurring in normal,
healthy people during exercise and states of anxiety.

» General » CNS
o Presyncope/synco o Numbness/paresthe
pe sia
o Malaise/fatigue o Weakness
o Fever/chills/night o Visuall/ speech
sweats abnormalities

o Diaphoresis

» Heart » Lung
o Slow vs. rapid, o Lung base crackles
regular vs. irregular o Dyspnea/orthopnea/PND
o Frequency of bouts o Cough
o Duration o Chest pain
o Naure of » Ankles/ sacrum edema
onset/offset
» Causes
o Heart

- Pericardial (pericarditis)
- Myocardial (LVH, infarction, CHF, myxoma, ASD, amyloidosis)
- Endocardial (infarction, sick sinus, valvular- MS/MR, AS/AR
o Lung
- Asthma, COPD
- Pneumonia
- Pulmonary embolism
o Endocrine
- Hyperthyroid
- Pheochromocytosis
- Hypoglycemia
Drugs and Toxins
- EtOH (binge or withdrawal)
- CO poisoning
- Stimulants (caffeine, theophylline, amphetamines, cocaine)
o Metabolic — electrolyte abnormalities
o Infection — sepsis

o

Abbreviations: ASD, atrial septal defect; CHF, congestive heart failure; CO,
carbon monoxide; COPD, chronic obstructive pulmonary disease; CVA, cerebro
vascular accident; ETOH, ethanol; LVH, left ventricular hypertrophy; PND,
paroxysmal nocturnal dyspnea; TIA, transient ischemic attack

Adapted from: Jugovic PJ, et al. Saunders/ Elsevier 2004, pages 70 and 71.
%
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Palpations of precordium

Useful background: Palpations

» Only about 1 person in 6 with palpitations will have a cardiac arrhythmia.

» Palpitations may be present only with exercise, especially if the basal heart
rate is slow.

» Causes o Heart disease causing
- Tachycardia
- Bradycardia
- Extrasystole

o Causes of tachycardia
- Fever
Exercise
Hyperthyroidism
Pheochromocytoma
Hypoglycemia
o Anxiety (da Costa’s syndrome, aka cardiac neurosis)
o Drugs

e Perform a focused physical examination for palpitations.

> Head and o TJvP
neck o If JVP pulsations match the heart rate, especially with
tachycardia, suspect AV nodal re-entrant trachycardia

> Pulse o THR, | HR, AF, MVE (irregular irregularity
decreases with exercise)

» Heart sounds o S; varies in intensity, and S, may be split in AF

» Murmur o Any associated cardiac conditions

Going for Gold

In a patient with a history of palpitations, perform a focused physical
examination of the ECG.

» P wave o Matched in Il (AF)
o Terminal wave > 0.04s negative (AF)

» PR interval short, with delta waves — look for WPWS (Wolff — Parkinson —

White syndrome)
%
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» Q wave o Present, suggests previous infarction,
leading to possible non-sustained
ventricular tachycardia

o Deep Qwaves (I, L, V4 to V6) suggesting
LVH and possible HOCM

» QT interval long, o Possible long QT syndrome
abnormal T wave
morphology
> | HR, HB o Look for long QT syndrome and torsade
de pointes

Abbreviation: LVA, left ventricular hypertrophy; HOCM, hypertrophic obstructive
cardiomyopathy; HB, heart block

Source: Baliga RR. Saunders/Elsevier 2007, pages 35 and 36.

Useful background: Performance Characteristics of Palpation of the
Precordium.

Finding PLR NLR

» Hyperkinetic apical movement
o Detecting associated mitral regurgitation 11.2 0.3
or aortic valve disease in patients with
mitral stenosis

» Sustained apical movement
o Detecting severe aortic stenosis in 4.1 0.3
patients with aortic flow murmurs

o Detecting moderate-to-severe aortic 2.4 0.1
regurgitation in patients with basal early
diastolic murmurs

o Detecting right ventricular peak pressure 3.6 0.4
> 50 mm Hg

o Palpable P,*
- Detecting pulmonary hypertension in 3.6 0.05
patients with mitral stenosis

o Absence of palpable P2 0.05
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Finding PLR NLR
» Varying intensity of S1, detecting AV 24.4 0.4
dissociation in the presence of tachycardia (probability
> 50%)
» Palpable P2, detecting PHT 3.6 (probability
~25% 1)
» Position of apical beat - Supine apical impulse lateral to MCL
o Detecting cardiothoracic ratio >0.5 3.4 0.6
o Detecting low ejection fraction 10.1 0.6
o Detecting increased left ventricular end 8.0 0.7
diastolic volume
o Detecting pulmonary capillary wedge 5.8 NS

pressure >12 mm Hg

» Size of apical beat - Apical beat diameter >4 cm in left lateral decubitus
position at 45 degrees
o Detecting increased left ventricular end 4.7 NS
diastolic volume

Note that a supine displaced apical impulse has a PLR < 2, and is not included
here.

Abbreviations: AV, atrioventricular; EF, ejection fraction; PLR, positive likelihood
ratio; NLR, negative likelihood ratio; MCL, midclavicular line; NS, not significant;
PHT, pulmonary hypertension

Adapted from: McGee SR. Saunders/Elsevier 2007, Box 34-2, page 404.

Useful background: Apical (pericardial) impulse (PMI, point of maximal impulse)

o Double or even triple apical impulses occur in HOCM

o Pericardial impulse in mitral stenosis represents palpable S; and S,
(from P, components), opening snap, and diastolic thrill (patient in left
lateral deculoitus position).

o Precardial impulse in tricuspid regurgitation: palpable S, (from P,
component) over pulmonic area, RV parasternal, pulsatile synchrony
with each cardiac systole.

o Ectopic apical impulse (superior and medially): angina/previous Ml, LV
aneurysm, LV dyskimesia.

Adapted from: Mangione S. Hanley & Belfus 2000, page 201,202; Talley NJ, et
al. Maclennan & Petty Pty Limited 2003, page 49 to 50; Filate W, et al. The
Medical Society, Faculty of Medicine, University of Toronto 2005, Table 7 page

58.
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Useful background: Performance characteristics of size and position of palpable
apical impulse.

>
>

o O

O

Ad

Finding (Ref) PLR

POSITION OF APICAL BEAT

Supine apical impulse lateral to MCL
Detecting cardiothoracic ratio >0.5 3.4
Detecting low ejection fraction 10.1
Detecting increased left ventricular end-diastolic 8.0
volume
Detecting pulmonary capillary wedge pressure >12 5.8
mmHg
Detecting increased left ventricular end-diastolic 4.7
volume
apted from: McGee SR. Saunders/Elsevier 2007, Box 34-1, page 402.

Heart Sounds

> S, and S,

Sounds and extra sounds Conventional teaching revisited

S1 «  Still informative and valuable, albeit
not as much as S2.

S2 1 One of the most valuable sound,
particularly in its variations of
intensity and splitting.

Source: Mangione S. Hanley & Belfus, 2000, page 207

Useful background: Special positions and maneuvers for optimal auscultation of
heart sounds

Position Effect on heart

>

>

sounds
Sitting upright, leaning forward, holding 1AS, AR, pericardial
exhalation rubs
Left lateral decubitus (LLD) (use bell of Ss;, S4, MS
stethoscope)
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Useful background: The first (S;) and second (S,) heart sounds.

Expiration: Inspiration:
S4 Ay S A
; P2 1 2P2
Single } " J m
S A S A
. 1 2P2 1 2P2
Physiologic ] ) ] { H
‘s 5 S, A,
Wide : ta | Py
physiologic ﬂ | = ﬂ
i S A S A
. P, ! : °P,
Wide fixed ﬂ } n : Sl u { ”
Sy p, A2 | S p, A2
Paradoxic | H UU L g ” [n

Adapted from: McGee SR. Saunders/Elsevier 2007, page 423.

Maneuver Physiological effect Effect on heart sounds
» Leg elevation tVenous return TRight sided murmurs, TR,
PS
» Fist clenching 1Systemic arterial 1Some left sided murmurs
resistance MR, AR, VSD; | AS
» Squatting tVenous return, IMVP, HCM; 1 AS
Tvascular tone
» Standing
(opposite to
squatting)

Abbreviations: AS, aortic stenosis; AR, aortic regurgitation; HCM, hypertrophic

cardiomyopathy; MR, mitral regurgitation; MS, mitral stenosis; MVP, mitral valve
prolapse; PS. Pulmonary stenosis; TR, tricuspid regurgitation; VSD, ventricular
septal defect

Adapted from: Filate W, et al. The Medical Society, Faculty of Medicine,
University of Toronto 2005, Table 12, page 63.

A.B.R Thomson© “Mastering The Boards and Clinical Examinations” Part | O



e Give the
of 817

> General

104

disease processes associated with a loud, variable or soft intensity

concepts

o Normal closure of MV and TV

o Sequence: mitral (M,) and then tricuspid (T,) close, pulmonary and then
aortic valves open

o Apex high pitched

O TS]_

@] \J/S]_

THR

Hyperkinetic heart (eg. AR, PDA, AV fistulas, fever, anemia,
thyrotoxicosis, beriberi, Paget’s disease)

T LAP (early MS)

! PR interval (S1 becomes softer with AV blocks; pre-excitation
syndromes such as WPW [Wolff-Parkinson-White]

! PR interval (<160 msec)

T Thickness of AV or TV leaflets (when leaflets later become rigid or
fixed, S; becomes softer or absent)

T AV pressure gradient

T PR intermal (> 20 msec)

LV dysfunction

LBBB

1% degree heart block

Calcified AV

Acute Al (premature closure of MV)
Ml, TI

CHF

o Variable S;

AF

Conduction heart block

Progressive increase in duration of PR interval (Wenckeback
phenomenon) with MS, MV prolapsed with regurgitation

MS

MV prolapsed with regurgitation

o Spllt S;: RBBB/LBBB

> Listen wi

ith diaphragm over apex for mitral component (M;), and over

epigastric/subxiphoid area for less important tricuspid component (T,)

> S; should be louder than S, in these locations

Abbreviation: AF, Atrial fibrillation; Al, aortic insufficiency; AV, atrio-ventricular;
CHF, congestive heart failure; HB, heart block; LAP, left atrial pressure; MS,
mitral stenosis; MV, mitral valve; PDA, patent ductus arteriosis; TV, tricuspid

valve

Adapted from: Mangione S. Hanley & Belfus 2000, page 207.
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A\

Variable intensity of S1
Variations of intensity (loudness) are what is the most useful clinically

Second-degree heart block (typel Wenckebach phenomenon; S, remains of
constant intensity, S; progressively softens)

» Third-degree (complete) AV block (change in intensity of S; is random and
chaotic; rhythm is slow and regular).

Atrial fibrillation (rhythm is regularity irregular)
Pulsus alternans
» Soft intensity of S;

o Calcified mitral stenosis
o Long P-R interval
o L-CHF
O
O

Y VY

Y VY

Severe aortic or mitral regurgitation
Myocardial infarction
o LBBB

» Wide splitting of S;
o Best heard over left lower sternal border
o Usually from delayed closure of tricuspid valve (T), such as from RBBB
o Wide splitting of S, may also occur with wide splitting of S;

» Pseudosplitting of S;
o Normal S; proceeded by S, (heard only at apex, low-pitched, soft heard
best with bell of stethoscope)
o S; may be followed by early systolic ejection click (loudest over the
base, high-pitched, loud heard best with diaphragm).

Adapted from: Mangione S. Hanley & Belfus 2000, page 210-216; Talley NJ, et
al. Maclennan & Petty Pty Limited 2003, pages 54 and 55.

o Give 4 causes of wide & fixed splitting of S; (A, P;); delay in producing P1
component of S;).
o RBBB
o Pulmonary stenosis
o R—CHF
o ASD
o PDA

Abbreviations: ASD, atrial septal defect; RBBB, right bundle branch block; PDA,
patent ductus arteriosis; R-CHF, right-sided congestive heart failure.
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Effects of inspiration
o [ flow of blood in IVC
o [ flow of blood into RV
o [1 blood in RV takes longer to expel
o P valve closes after aortic valve (A-P)

D ] g{uls}g @te and volume .
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SO YOU WANT TO BE A CARDIOLOGIST!

Q. In the context of splitting hairs, what causes splitting of the second heart
sound (S2, comprised of A2 and P2)?

>

» Physiologic

> Delayed A2 (delayed closure of Aortic valve) from
o ASD,
o severe MR (mitral regurgitation),
o severe CHF,
o severe pericardial tamponade

» Delayed A2 and P2

> Delayed P2 (delayed closure of pulmonic valve)
o RBBB
o Severe impedence of the emptying of RV
- PS (pulmonary stenosis)
- Cor pulmonale + R-CHF
- ASD (atrial septal defect)

- Massive PE (pulmonary embolus)
T T e N N N e e e N e e T e
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SO YOU WANT TO BE A CARDIOLOGIST!

Q. Does S2 reflect the prognosis of the underlying condition?

A. A delayed P2 will cause splitting of S2; when there is expiratory splitting
of S2, there has usually been a massive pulmonary embolism leading to
the development of acute cor pulmonale.

R R R N N N R R,

B T T T N ST LW U WU

e Give 3 causes of reversed (“paradoxical”) splitting of S;.

» Definition P, before A;; when LV systole is long or the LV is activated late
(LBBB), the A; may be delayed and occur with or after P;. If P; occurs with
A; there will be only one sound during inspiration but two sounds are heard

with expiration (P, — A;)
%
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» Cause
o Aortic stenosis (AS)
o Left bundle branch block (LBBB)
o Left ventricular failure (L-VF, aKa L-CHF)

Ss
o Mechanism : early, rapid filling of ventricles, resulting in sudden
distention of walls of LV, as well as turbulent flow across the mitral valve
o Clinical
- Just internal to apex
- Loudest at end of expiration
- Patient on left side
- Not heard when atrial fibrillation is present
o Pathological after age 40 years
o Caused by
- Myocardial infarction
- Mitral or tricuspid regurgitation
- R-/L-CHF
- Constrictive pericarditis
- Ventricular septal defect
Sa
o Due to construction of the atria at the end of diastole, but reduced filling
of the ventricles.
o Causes
- Myocardial ischemia/ infarction
- L-CHF
- Finding and S, suggests heart disease, but does not suggest a
cause

Note: When there is [1 HR, the S; and S, cannot be identified separately, and
the combined sound is the “summation gallop”

Useful background: Second Heart Sound, S, (“dub”).

» General Concepts

o Heard best with the diaphragm over base of heart in the pulmonary area
(Left 2™ /3" parasternal intercostals spaces).

o Produced by the sudden slowing of blood from with closure of the aortic
(A,) and then pulmonary (P,) valves; P, canbe heard normally only a few
centimetres to the left of the upper sternal border

o Splitting of S, and the various forms of splitting is not useful clinically;
heard best (because of hearing P,) at the 2-3 left interspace.

o Heard best a few centimetres to the left of the sternal border.

» Loudness: a loud A, or a loud P,
(¢
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Pulmonary or systemic or systemic hypertension

Correlation of the aorta

High-output states

a soft A,, or soft P, — aortic or pulmonary valve stenosis

P, louder than A, — aortic or pulmonary valve stenosis

S, louder than S; at apex — pulmonary or systemic hypertention

O 0O O O O O

» Single splitting of S, (A, and P, cannot be head as distinct sounds, so merge
into a single sound)
o Paradoxical (reversed) splitting (splitting in expiration)
o Pulmonary hypertension
o Emphysema (hyperinflatted lungs muffle P, so only A; is heart; P, is
however still produced, so this is “pseudoparadoxical” splitting)

Adapted from: Mangione S. Hanley & Belfus 2000, page 210 to 216 and Talley
NJ, et al. Maclennan & Petty Pty Limited 2003, pages 54 and 55.

o Perform a focused physical examination for causes of fixed splitting of S..

> Definition o Normal - T split between A, and P, on inspiration
Abnormal — effect of inspiration to increase the
distance between A, and P is lost.

ASD (atrial septal defect)

VSD (ventricular septal defect)
PR (pulmonary regurgitation)

PS (pulmonary stenosis)

RBBB (right bundle branch block)
MR, VSD (mitral regurgitation)

O

» Causes

O O O O O O

Useful background: The performance characteristics of S; and S, findings

» Paradoxic splitting is of no significance in detecting aortic stenosis, and a
loud P, is not a significant test to detect a mean pulmonary arterial pressure
= 50 mm Hg (pulmonary hypertension, PHT)

» S, of varying intensity has a positive likelihood ratio (PLR) of 24.4 to detect AV
dissociation. S, with fixed wide splitting has a PLR of .6 for detecting ASD,
whereas a palpable P2 has a PLR of 3.6 for detecting PHT.

A.B.R Thomson®© “Mastering The Boards and Clinical Examinations” Part | ek



109

Finding PLR
» S
o Varying intensity, Detecting AV dissociation 24.4
> S
o Fixed wide splitting, detecting ASD 2.6
o Paradoxic splitting, detecting AS (peak gradient >50 mm NS
Hg)
o Loud P,, detecting PHT (mean PAP >50 mm Hg) NS
o Palpable P,, detecting PHT 3.6

Abbreviations; AS, aortic stenosis; ASD, atrial septal defect; AV, Atrio
ventricular; PLR, positive likelihood ratio; NLR, negative likelihood ratio; PAP,
pulmonary arterial pressure; PHT, pulmonary hypertension; S1, first heart

sound;

S2, second heart sound

Adapted from: McGee SR. Saunders/Elsevier 2007, Box 36.1, page 420.

¢ Perform a focused physical examination of the heart sounds. Explain what
underlying cardiac abnormalities may be determined from this examination.

OS]_
¢}

Caused by vibrations in cardiohemic system (chordae tendinae,
ventricles, and blood)

Loudness varies beat-to-beat (strength of ventricular contraction, and
position of AV leaflets at the onset of ventricular systole)

Loudness reflects strength of ventricular contractions

Mitral and tricuspid valve closure (MV before TV); synchronous with
cardiac impulse beat or carotid impulse

o Beginning of LV and RV systole
o Loud in MS and TS, tachycardia, hypertrophy, 3" heart block;

A.B.R Thomson®© “Mastering The Boards and Clinical Examinations” Part |

Soft in MR, 1° HB, LBBB, CCF, shock; variation in intensity with any
cardiac arrhythmia

Normally split in tricuspid area on inspiration

Splitting (wider on inspiration) — RBBB

Aortic and pulmonary valve closure (AV closes before PV, but PV opens
before AV) end of LV and RV systole, beginning of diastole

Loud A, in HBP, loud P, in PHT; soft A, when AV calcified or in AR
Normal splitting of S, on inspiration (A;, AV; P,); pathological splitting:

PS, MR, RBBB, VSD, ASD
(¢
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P, > A in youth; A, > P, in old age

Fixed splitting of S, (not increasing normally on inspiration — ASD
sudden opening of valve in MS or TS after S,

Normally split on inspiration, especially in children

Loud narrowly split P2 in pulmonary hypertension

Soft widely split P2 in pulmonary stenosis

Widely split in RBBB

Widely split fixed P2 in ASD

Paradoxically split P2 (narrows on inspiration) in LBBB and rarely in
aortic stenosis and L and R shunts

o O

O O O O O O

» Opening snap
o Indicates mobile AV valve and LA pressure
o Mitral opening snap in mitral stenosis is maximal internal to apex, louder
during expiration, thereby differentiated from split P2

> LV -S;
o Mild diastolic gallop,
o Louder on expiration
o Maybe: physiological; in young persons due to rapid diastolic filing;
o Pathological: (| RV compliance) LVF, AR, MR, VSD, PDA

» LV-S,
o Late diastole, from atrial contraction (disappears in AF)
o AS, MR, HBP, CAD, old age
o Causes
- Systemic hypertension
- Aortic stenosis
- Cardiomyopathy
= [schemic
= hypertropic

» RV-5,
o PHT, PS (] RV compliance)

> S3+ S,
o Summation gallop (when HR > 120 bpm)

» Atrtificial
o Prosthetic heart valves, pacemaker sounds

» P, increased in pulmonary hypertension (e.g. MS, MR, L-CHF, PE,

pulmonary fibrosis)
%
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» A, increased in systemic hypertension, aortic slcerosis, arteriosclerosis,
syphilitic aortitis; decreased in R-CCF, hypotension, severe anemia

» Diaphragm or bell
o Diaphragm: High pitched, high pressure gradient across a small surface
(AR)
o Bell: Low pitched, low pressure gradient across a wide surface (MS)

» Pansystolic murmurs
o MR, TR; VSD (L-4™ ICS); PDA) L-2"* ICS)

Abbreviations: A,, aortic part of S,; Al, aortic incompetence; AR, aortic
regurgitation; AS, aortic stenosis; ASD, atrial septal defect; AV, aortic valve;
CAD, coronary artery disease; CCF, congestive cardiac failure; HB, heart block;
HBP, hypertension (systemic); HR, heart rate; ICS, intercostal space; LA, left
atrium; LBBB, left bundle block; L-CCF, left-sided congestive cardiac failure; L-
CHEF, left side congestive heart failure; LV, left ventricle; LVF, left ventricular
failure; MI, mitral incompetence; MR, mitral regurgitation; MS, mitral stenosis;
MV, mitral valve; P,, pulmonary part of P,; PDA, patent ductus arteriosis; PE,
pulmonary embolus; PHT, pulmonary hypertension; PS, pulmonary stenosis;
PV, pulmonary valve; RBBB, right bundle branch block; R-CCF, right-sided
congestive cardiac failure; RV, right ventricular; S;, first heart sound; S,, second
heart sounds; TS, tricuspid stenosis; TV, tricuspid valve; VSD, ventricular septal
defect

Adapted from: Mangione S. Hanley & Belfus 2000, page 210-216; Talley NJ, et
al. Maclennan & Petty Pty Limited 2003, pages 54 and 55.

. Perform a focused physical examination for wide splitting of S,

» Early closure of aortic o Mitral regurgitation (severe)
valve o VSD
o CHF (severe)
o Pericardial temponade
» Late closure of o Cor pulmonale complicated by R-CHF
pulmonary valve o ASD
o Massive pulmonary embolus
o In associated with RBBB

Adapted from: Talley NJ, et al. Maclennan & Petty Pty Limited 2003, page 55
and Mangione S. Hanley & Belfus 2000, page 211.
%
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Ausculatory performance physical examination for signs of pulmonary
hypertension.

O

O O O O

o

Loud (even palpable) P, over pulmonic area

Loud S,, right side

Pulmonary ejection sound

Tricuspid regurgitation

Inspiration widens the interval between closure of aortic and pulmonary
valves

Inspiration increases the distance between A, and P,, and thus causes
physiological (normal) splitting of S,.

Physiological splitting of S, is increased by lying down. Physiological
splitting of S, occurs in about half of adults.

Paradoxical splitting of S,: A split S, in the sitting/standing patient who
breaths out (expiratory) is likely to be pathological (i.e. not
physiological); however wide splitting of S, may be normal in young
adults.

¢ Perform a directed physical examination of abnormal S, splitting to detect the
presence of associated pathological abnormalities.

Splitting and pathogenesis Associations

» Wide physiologic
o P;late

- Electrical delay of RV systole RBBB
LV paced or ectopic beats

PS
- Prolongation of RV systole Acute cor pulmonale
Dilation of PA
- Increased hangout interval MR
o Aearly
- Shortening of LV systole
» Wide and fixed
o Increased hangout interval or ASD
prolongation of RV systole
o Prolongation of RV systole R-CHF
» Paradoxic
o A, late
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- Electrical delay of LV systole LBBB
RV paced or ectopic beats
AS
IHD
- Prolonged LV systole
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Abbreviations: AS, aortic stenosis; ASD, atrial septal defect; IHD, ischemic
heart disease; LBBB, left bundle branch block; L-CHF, left side congestive heart
failure; LV, left ventricular; MR, mitral regurgitation; RBBB, right bundle branch
block; PA, pulmonary artery; PS, pulmonary stenosis; R-CHF, right side
congestive heart failure; RV, right ventricular; RV systole and LV systole refer to
the duration of right and left ventricular contraction.

Printed with permission: McGee SR. Saunders/Elsevier 2007, Table 36-1, page
426.

¢ Perform a focused physical examination for the causes of fixed splitting of S,
(splitting of S, which persists on supine — expiration).
o ASD, VSD with pulmonary hypertension
o Pulmonary stenosis
o Pulmonary hypertension
o Massive pulmonary embolism

Adapted from: McGee SR. Saunders/Elsevier, 2007, page 426, 427; Mangione
S. Hanley & Belfus, 2000, pages 210 to 216.

THIS IS A REAL CARDIOLOGY DEAL-BREAKER!

Q1. Give the pathophysiological explanation for the cause of a widely split S,
in the following conditions:

Al > ASD, VSD, PR o TRV volume
> PS o TRV pressure
> RBBB o { RV conduction
» MR, VSD o Early LV emptying

Adapted from: Baliga RR. Saunders/Elsevier 2007, pages 72 and 73.

Q2. What does the S, tell us in AS?

A2. o Normal: Strong evidence against the presence of critical aortic

stenosis.

o Soft S,: Valvular stenosis (except in calcific stenosis of the elderly,
where the margins of the leaflets usually maintain their mobility)

o Single: Second heart sound may be heard when there is fibrosis
and fusion of the valve leaflets

o Reversed splitting of the second sound: Indicates mechanical or
electrical prolongation of ventricular systole.

e R R
B T T L U

Source: Baliga RR. Saunders/Elsevier 2007, page 19.
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SO YOU WANT TO BE A CARDIOLOGIST!

QL. If there is splitting of S2 during expiration, why do you sit the patient up
and listen again?

Al. Splitting of S2 in expiration which disappears on sitting is normal, where
as if splitting of S2 in expiration persists on sitting, then the wide, fixed or
paradoxical splitting of S2 is abnormal.

Q2. What are the causes of fixed splitting of S2 (splitting in both supine and
sitting position?

A2. » Severe CHF

» ASD

» VSD plus PHT (pulmonary hypertension)

» PS (pulmonary stenosis), PHT

» Massive PE

Adapted from: Mangione S. Hanley & Belfus 2000, pages 214 and 215.

Q3. When does a soft S, occur in As due to causes other than valvular
stenosis?

A3. When the aortic valve is stenotic and is also calcified, if the leaflets
remain mobile, S, may be soft but the stenosis is not valvular.

Q4. Distinguish between RBBB and LBBB, by listening to the heart sounds(!)

A4. o RBBB: A,-P, — when moving stethoscope from cardiac base to apex,
the second component of S, dissappears; associated with wide
splitting of S,.

o LBBB: P,-A, — first component of S, becomes softer when moving
stethoscope from the base to the apex of the heart (A, and not P, is
heard at the apex).

L e e e A R
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Pathological heart sounds

Gallop rhythm
> Definition o Ssor S, plus tachycardia
» Listen o With bell for low pitched sound
o “Kentucky” come before “Tennessee”: S; before
S4
S; sound like “Kentucky” S, sound like
“Tennessee”
o Where LSE

LV — S;
S. / S. aallonin emnhvsema

Abbreviation: LSE, left sterna edge; RV, right ventricle; LV, left ventricle
Figuring Out S; and S,

» Pathophysiology
o Sz - rapid filling of ventricles in early diastole
o S, - rapid emptying of atria in late diastole

» Causes
Ss S,
o Normal - Young persons - Old persons
o Abnormal - CHF (LorR) - Acute Ml
- LVD (No CHF) - Systemic
- Murmurs hypertension
= MR - Murmurs
= AS = AS
= TR = PS
= VSD = HOCM
= PDA - Not seen in CHF

Abbreviation: AS, aortic stenosis, CHF, congestive heart failure; HOCM,
hypertrophic cardiomyopathy; LVD, left ventricular dilation; MR, mitral
regurgitation; PS, pulmonary stenosis; TR, tricuspid regurgitation; VSD,

ventricular septal defect.
%
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Sounds and extra Conventional teaching revisited

sounds

S3 1 The most clinically valuable cardiac extra
sound.

S4 < Most important for what it sounds like

without being it (e.g. an S4 is important
for not being an S3).

Pericardial friction rub T One of the most valuable extra sounds
(probably at the top of the list with S3)

Early systolic (ejection) 1 Valuable and not too much uncommon;

click should not be missed.

Mid-to-late systolic T As above

click

Open snap < Important, but its prevalence is rapid
fading.

Pericardial knock ! Neat to think of it, but it is more a canary
than a sparrow.

Tumor plop | As above

Source: Mangione S. Hanley & Belfus 2000, page 207.
» Szand S,

Useful background: Miscellaneous Heart Sounds.

Mid- and fate-

systolic clicks Opening snap

Ejectmn sound Pericardiar knock
S4 Az F'2 83 84 B

Adapted from: McGee S.R. Saunders/Elsevier 2007, Figure 38-1, page 445.

» Szand S,
o S3/S, are best heard and felt at the apex (or PMI) with patient in left

lateral decubitus position and accentuated by sitting, standing, exercise,

leg elevation, abdominal pressure.
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Early diastolic snap of MS/TS; opening plop of myoxoma of mitral or
tricuspid valve; (varies from cycle to cycle) and pericardial knock

> All about S;

O

Caused by sudden and abnormal deceleration in left ventricular flow at
the end of its rapid filling phase, reflecting early and passive LV filling.
May be physiologic under the age of 45, or with tachycardia, fever,
excercise, anemia, hyperthyroidism, pregnancy, anxiety.

A pathologic S; “keeps bad company”

Ken-tu’-cky: S; gallops (Ss+S1/S,); Ten-ne-ss’es: S, gallop (S4+S4/S,)
Pathological S; is due to diastolic overload (increased LV preload),
decreased myocardial contractility, or loe ejection fraction (low-output failure)
An S3 (pathologic) plus an early diastolic rumble suggests sudden
increased flow across the mitral valve.

The pressure of S; rules out mitral stenosis; opening sanp of MS is left
sterna border, S; loudest at apex.

S3 predicts post-surgical development of CHF, predicts cardiac risk
during non-cardiac surgery, and predicts response to digitalis in
treatment of CHF hypertension.

Increased LV preload (diastolic overload): VSD, PDA (S; softens with
the development of increased pulmonary mitral regurgitation)

Source: Mangione S. Hanley & Belfus 2000, pages 221 to 224.

Ss

» 40 years, may be physiologic (these persons are lean, with rapid early
dibstolic filling)

» 40 years, S; represents lejection fraction (dilated cardiomyopathy, !cardiac
output), Tatrial pressure

Source: McGee SR. Saunders/Elsevier 2007, page 436.
» All about S,

O

O

Late diastolic, low-pitched extra sound due to progressive loss of
compliance of ventricles, corresponding to atrial and sudden tension of
the AV valve ventricle with atrial contraction and stronger atrial boost,
with an increased LV diastolic pressure
Causes include
- Systemic or pulmonary hypertension
- Aortic stenosis, particularly with a high gradient
- Coarctation of the aorta cardiomyopathy
= Ischemic
= Hypertrophic (almost always associated with Sy)
- During myocardial infarction (~ 90%)

Source: Mangione S. Hanley & Belfus 2000, pages 223 to 225.
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» Opening Snap
o An early diastolic sound caused by opening and stretching of a stenotic
mitral or tricuspid valve
o The earlier the opening snap (OS) of mitral stenosis, the worse the
stenosis; tachycardia also makes the OS earlier
o Softening in intensity of the opening snap

- Severe mitral stenosis (OS is present in 75-90% of MS)

- CHF

- Large right atrium (eg. pulmonary hypertention)

- P isloudest at the base, OS is loudest at the apex: if you think you
hear an OS at the base, it’s likely a P, (split S,); if the sound
becomes wider and louder on breathing out, you are probably
hearing an OS, not a split S, or loud P, from PHT

» Mitral or Tricuspid Valve Myxoma
o Diastolic prolapsed of a left atrial myxoma through an open valve, or a
right atrial prolapsed through an open tricuspid valve
o Vary in intensity and quality from cycle to cycle

» Ejection Sounds

o Best hear at apex, sitting position or expiration

o Hyperdynamic heart syndrome — fver, anemia, pregnancy, shunts,
hyperthyroidism

o Stenosis semilunar valve (valvular, not sub — or supraventricular aortic
or pulmonary stenosis) or biscuspid valve

o Sudden early ventricular systolic distention of aorta or pulmonary artery

o Ejection sound plus an ejection murmur occurs aith stenosis of
semilunar bicuspid valve with post stenosis dilation of aorta or root of
pulmonary artery

o Best heard at the apex

o Loss of click with aortic stenosis reflects progressive fibrosis and
calcification of aortic valve, with increasing gradient across aortic valve.

Source: Mangione S. Hanley & Belfus 2000, pages 225 to 229.

» Definition
o Sudden opening of the mitral valve as the result of increased left atrial
pressure causes a high pitched sound at the left sternal edge in persons
with mitral stenosis (MS).
o The earlier the OS in diastole, the more severe the MS
o OSis loudest in expiration, helping to distinguish it from a split P,
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» Definition
o High pitched, early systolic heart sound caused by vibration of cusps of
stenotic aortic or pulmonary valves, or entry of blood into dilated or rigid
aorta or pulmonary arteries
o Causes
- Stenosis at, but not below or above aortic or pulmonary valve (AS,
PS)
- Systemic hypertension
- Atherosclerosis

Useful background: Performance characteristics of the third (S3) and fourth (Sy)
heart sounds

» S; has good performance characteristics in terms of its positive likelihood
ratio for detecting or predicting a range of cardiac abnormalities ranging
from T LV filling pressures or reduced ejection fraction, to predicting a
myocardial infarction or postoperative cardiac death.

In contract, the S, does not have a significant use to detect T LV filling
pressure or aortic stenosis, but has a PLR of 3.2 for predicting 5 - year
mortality in patients after a myocardial infarction.

Finding (Ref) PLR
» The third heart sound — S3
o Detecting ejection fraction <0.5 3.4
o Detecting ejection fraction <0.3 4.1
o Detecting elevated left heart filling pressures 5.7
o Detecting elevated BNP level 10.0
o Detecting myocardial infarction in patients with acute 3.2
chest pain

o Predicting postoperative pulmonary edema 14.6
o Predicting postoperative myocardial infarction or 8.0

cardiac death

> The fourth heart sound — S,

o Predicting 5-year mortality in patients after myocardial 3.2
infarction

o Detecting elevated left heart filling pressures NS

o Detecting severe aortic stenosis NS

Adapted from: McGee SR. Saunders/Elsevier 2007, Box 37-1, page 438.
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Useful background: Heart sounds

Sound Location, pitch Pathology
> Early o Aortic: apex & base o Congenital AS, bicuspid
ejection AV, congenital PS, Ao.

o Pulmonic: base (high

sound Root or PA dilation,

pitched) physiologic (flow
murmur)
» Mid to late o Mitral: apex o MV or TV prolapse
ejection o Tricuspid: LLSB (high
click pitched)

Abbreviations: AF, arterial fibrillation; AS, aortic stenosis; AV, aortic valve; HR,
heart rate; LAP, left arterial pressure; LBBB, left bundle branch block; LLSB, left
lower sternal border; MS, mitral stenosis; MV, mitral valve; PA, pulmonary
artery; PR, pulse rate; PS, pulmonary stenosis; RBBB, right bundle branch
block; TV, tricuspid valve

Source: Filate W, et al. The Medical Society, Faculty of Medicine, University of
Toronto 2005, Table 8, pages 59 and 60.

Useful background: Systolic and diastolic normal heart sounds

Systolic Diastolic
Timing Name Timing Name
» Early o Ejection » Early o Opening
systolic sounds (aortic diastolic shap
or pulmonary) (mitral or
tricuspid)

o Click (mitral o Early S3
or tricuspid)

o Aortic o Pericardial
prosthetic knock
valve sounds o Tumour

plop
» Mid-to- o Click (mitral > Mid o Sz
late or tricuspid) diastolic o Summatio
systolic n sound
(Sz3+ S4)
> Late o Sy
diastolic o Pacemake
(presystolic) r sound
Source: Mangione S. Hanley & Belfus 2000, page 217.
Ly,
AN WA
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SO YOU WANT TO BE A CARDIOLOGIST!

Q. How do you differentiate between the fourth heart sound (S,), a split first
heart sound (S;), and an ejection click?

A. The fourth heart sound is not heard when pressure is applied on the
chest piece of the strethoscope, but pressure does not eliminate the
ejection sound or the slitting of the first heart sound.

T e T R T R R
T T T e e R R R R

Timing and mechanism of production of third and fourth heart sounds (S; and Sy)

Aorta e )
— || =y Left atrium
Aortic valve— "‘171"_‘;,;]"‘ Mitral valve
Iy )
| — £, Left ventricle
[ [ N
{7 ar i Jr
[k [ { /)
‘(‘\ L\!/ ) Aof
© ‘ 1
= |
= ’ '
o i S4
z . fj' | L
| S3 - é&L
3 # |
=] Rapid fillin . ‘ .
S P g , Diastasis ' Atrial systole
>

L phase ‘
S ey sl T

Mitral valve opens 3 phases of  Mitral valve closes
diastole

Adapted from: McGee SR. Saunders/Elsevier 2007, Figure 37.1, page 435.
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SO YOU WANT TO BE A CARDIOLOGIST!

Q1. S, does not wax and wane but when may S, disappear?

Al. o When AF (atrial fibrillation), atrial flutter or L-CHF develop.

Q2. What does the fourth heart sound (S,) indicate?
A2. o An audible S, may be physiologic, but a palpable S, is always

pathologic

Q3. How is it possible to distinguish between a mitral opening snap (OS)

and a split P,?

A3. OS is maximal internal to the apex, and becomes louder with

expiration.

Other pathological heart sounds

Prosthetic valve heart sounds

Prosthesis type Aortic position

Caged ball valves |

R N L N N N L NN N L
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5t
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Mitral position

Tilting disc valves

AC

MC

Abbreviations: AC, closure sound of aortic prosthesis; AO, opening sound of
aortic prosthesis; MC, closure sound of mitral prosthesis; MO, opening sound of
mitral prosthesis; P,, pulmonary component of second heart sound; S, first
heart sound; S,, second heart sound

Adapted from: McGee SR. Saunders/Elsevier 2007, Figure 38-2, page 449.
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SO YOU WANT TO BE A CARDIOLOGY RESIDENT!

Q1. What is the relationship between the intensity of S, and the severity of
CHF?

Al. Dah, S, is not associated with CHF. If an elderly person has S4 plus
CHF, the S4 is a normal finding in old age.

Q2. What is the mechanism of the production of the third heart sound?
A2. Caused by rapid ventricular filling in early diastole

Source: Baliga RR. Saunders/Elsevier 2007, page 39.
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SO YOU WANT TO BE A CARDIOLOGIST!

‘}::;

Q1. What are the implications of the third heart sound in patients with
valvular heart disease?

Al. o In patients with mitral regurgitation, they are common but do not
necessarily reflect ventricular systolic dysfunction or increase filling
pressure

o In paietns with aortic stenosis, third heart sounds are uncommon
but usually indicate the presence of systolic dysfunction and raised
filling pressure

Q2. What are the causes of the third heart sound (S3)?

A2. » Physiological: in normal children and young adults
» Pathological
o Heart failure
o Left ventricular dilatation without failure: mitral regurgitation,
ventricular septal defect, patent ductus arteriosus
o Right ventricular Sz in right ventricular failure, tricuspid
regurgitation

Q3. Does the fourth heart sound denote heart failure, like the S; gallop
does?

A3. No

R T T e e e e e e e e e e e e e e e T e e e e e e R T e R e
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SO YOU WANT TO BE A CARDIOLOGIST!

H

Q. What are the causes of the fourth heart sound (S,)?

A. > Normal: in the elderly
» Pathological:
o Acute myocardial infarction
o Aortic stenosis (the presence of S, in individuals below the age of
40 indicates significant obstruction)
o Hypertension
o Hyper trophic cardiomyopathy
o Pulmonary stenosis

Adapted from: McGee SR. Saunders/Elsevier 2007, pages 217-225 and 434-
437.

R T e T e T e e e T T T T T T
T T L L

SO YOU WANT TO BE A CARDIOLOGY RESIDENT!
Q. In the context of listening to the heart sounds, what is Hamman'’s Sign?

A. o Crunching sound heard in time with systolic and diastolic components
of heartbeat
o This “mediastinal crunch” is due to air in the mediastinum
o Seen after cardiac surgery, with a pneumothorax or aspiration of a
pericardial effusion

Source: Talley NJ, et al. Maclennan & Petty Pty Limited 2003, page 59.
A R e A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A
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Trick Questions

Q1. An S; is auscultated in a patient with a systolic murmur. There are no
signs of associated CHF. What prognostic value does the S; have in
terms of ventricular systolic dysfunction or increased filling pressure?

Al. In AS, but not in MR, S; reflects ventricular systolic dysfunction or
increased filling pressure.

Q2. What is the mechanism of the production of the S3?

A2. Caused by rapid ventricular filling in early diastole

3(“}{“}{“}{"}{3{“}{“}{“}{“}{}()(3(“}{“}{“}{"}{“}{“}{“}{"}{3{)3

Source: Baliga RR. Saunders/Elsevier 2007, page 39.
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SO YOU WANT TO BE A CARDIOLOGIST

Q1. What is the difference between “a snap
rub”?

Al.

, “a click”, “a knock” and “a

“Snap” — diastole, abnormal opening of the leaflets.

“Click” — systole, prolapse and backward ballooning of valve
leaflet(s).

“Knock” (pericardial) - Louder and higher-pitched form of S3 (caused
by early ventricular filling), and sudden stretching of the LV against a
thick, calcified pericardium, or also heard in constrictive pericarditis.
Occur in chronic calcified or constrictive pericarditis

“Rub” (pericardial) - High-pitched, scratchy systolic and diastolic
sounds, best heard with firm pressure of diaphragm, heard best at
lower (3/4 interspaces) sterna border during inspiration, due to acute
pericarditis

Source: Mangione S. Hanley & Belfus 2000, pages 225 to 236.

Q2. What is the expression used when both the third and fourth heart

A2.

sounds (Sz and S,) are heard with tachycardia?

o The summation gallop

o Sometimes be mistaken for a diastolic rumbling murmur

Q3. What is the expression used when both the third (S3) and fourth (Sy)

A3.

heart sounds are heard with tachycardia?

o The summation gallop

o Sometimes be mistaken for a diastolic rumbling murmur

Q. How do you differentiate between the fourth heart sound, a split first

heart sound and an ejection click?

A. The S4 is not heard when pressure is applied on the chest piece of the

A.B.R Thomson®© “Mastering The Boards and Clinical Examinations” Part |

strethoscope, but pressure does not eliminate the ejection sound or the
slitting of the first heart sound.
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Heart murmurs

Useful background: Likelihood ratios of the overall examination for detecting
valvular disease

LR for Valvular Disease

PLR NLR
Cardiologists 38 0.31
Emergency department physicians 14 0.21
Overall 15 0.25

Abbreviations: Cl, confidence interval; PLR, positive likelihood ratio; NLR,
negative likelihood ratio.

Adapted from: Simel DL, et al. JAMA 2009, Table 33-13, page 446.

» Effects of respiration on murmurs
o Inspiration increases stroke volume of R ventricle, therefore increases
intensity of TS, Tl and PS
o Inspiration increases vascular volume of lungs and decreases stroke
volume of L ventricle, therefore decreases intensity of MS, MI, AS and
Al
o Inspiration decreases L 2 R shunts

» Effect of drugs on murmurs
o Drugs increasing arteriolar resistance will decrease systolic ejection
murmurs and increase regurgitant murmurs at all valves. Vasodilators
have the opposite effect.

Source: Burton JL. Churchill Livingstone 1971, page 7.

When giving your summary of a cardiac murmur, state that the type murmur
(lesion), the likely etiology, and the functional status (severity of lesion,
associated dysrhythmia, CHF).

Useful background: Golden, Silver, Bronze and Tin Rules of Cardiac Murmurs

» Gold
o Judge murmurs by the company they keep
o A soft or absent S, is pathological

» Silver: Pathologic murmurs

o All diastolic murmurs

o All holosystolic or late systolic murmurs

o All continuous murmurs (span the entire cardiac cycle)
» Bronze: mechanism of production of murmurs
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o Abnormal size, shape, edge of the area through which flow is occurring
Low blood viscosity
o Hyperdynamic heart syndrome

o

> Tin
o Murmur that extends into S; is usually pathologic; a murmur in early or
mid systole is usually benign and due to ejection through semilunar
aortic and pulmonary valves

Source: Mangione S. Hanley & Belfus 2000, page s 240 and 241.

Useful background: Diagrams of various cardiac murmurs

o Normal heart tones | l__ _s} E
1

54 Sz Bz

o Early systolic murmur [ P |
51 Sz =F Sz

o Midsystolic murmur ety P |
R =
51 Sa S Sz

o Late systolic murmur il ]
= Sz 59 2
o Late systolic murmur | { ]

and click © of mitral S C 3 g C &

valve prolpapse

o Holosystolic murmur

o Early diastolic murmur ~I—|§}—}—|};—>—

of aortic regurgitation ey 82 S 82

o Early diastolic murmur < b | N
of aortic regurgitation 5 'f' !

. 1 Sz 51 Sz

and aortic flow murmur

o Opening snap (OS) ] | et L=
and diastolic rumble of ] [ D =
mitral stenosis 51 5208 =y 5208
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o Opening snap, diastolic
rumble of mitral
stenosis, and mitral
regurgitation

o Continuous murmur of
arteriovenous fistula

o Continuous murmur of
venous hum or
mamary souffle

Printed with permission: McGee SR. Saunders/Elsevier 2007, Figure 39-1, page
457.

e Perform dynamic maneuvers which increase or decrease the intensity/
duration of three systolic cardiac murmurs.

Maneuvre LESION
Hypertrophic Mitral Aortic Mitral
cardiomyopathy valve stenosis regurgitation
prolapse
> Valsalva T T 2 \2
strain phase
(decreases
preload)
> Squatting or l \’ 0 )
leg raise
(increases
preload)
> Hand grip \’ J J )
(increases
afterload)

Adapted from: Talley NJ, et al. Maclennan & Petty Pty Limited 2003, Table
3.10, page 61, and Ghosh AK. Mayo clinic Scientific Press 2008, Table 3-1,
page 42.
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Useful background: Maneuvers and Heart Murmurs
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When to note

Maneuver Technique change in murmur
» Normal - The patient breathes - During
respiration normally in & out inspiration &
expiration

» Maneuvers affecting venous return

o Valsalva - The patient exhales
maneuver against closed glottis
(] venous return) for 20 seconds

o Squatting-to-

The patient squats for

standing at least 30 seconds &
(] venous then rapidly stands up
return)
o Standing-to- - The patient squats
squatting rapidly from the
(1 venous standing position, while
return) breathing normally to
avoid a Valsalva
maneuver
o Passive leg - The patient’s legs are
elevation passively elevated to
(1 venous 45 degrees while the
return) patient is supine

» Maneuvers affecting systemtic vascular resistance

o Isometric - The patient uses one
handgrip hand to squeeze the
exercise (1 examiner’s index and
afterload) middle fingers together

tightly

o Transient - The examiner places
arterial blood pressure cuffs
occlusion (1 around both upper
afterload) arms of patient and

inflates them to
pressures above the
patient’s systolic blood
pressure

- Atend of the
strain phase
(i.e., at 20
seconds)

- Immediately
after
standing

- Immediately
after
squatting

15-20

seconds
after leg
elevation

- After1
minute of
maximal
contraction

20 seconds
after cuff
inflation

Permission granted: McGee SR. Saunders/Elsevier 2007, Table 39-2 page 467.
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Useful background: Performance Characteristics for Systolic Murmurs and
Maneuvers (Cont’d)

Finding PLR

» Louder with transient arterial occlusion
o Detecting mitral regurgitation or 48.7
ventricular septal defect

»  Softer with amyl nitrite inhalation
o Detecting mitral regurgitation or 10.5
ventricular septal defect

Source: McGee SR. Saunders/Elsevier, 2007, Box 39-2, page 467.

Useful background: Likelihood ratios of individual findings for identifying systolic
murmurs that are clinically significant*

Clinical Sign PLR NLR
» Systolic thrill 12 0.73
» Holosystolic murmur 8.7 0.19
» Loud murmur 6.5 0.08
» Plateau-shaped murmur 4.1 0.48
» Loudest at the apex 2.5 0.84

Abbreviations: ClI, confidence interval; LR, likelihood ratio; PLR, positive
likelihood ratio, NLR, negative likelihood ratio.

*Moderate to severe aortic stenosis or mitral regurgitation, congenital shunt, or
intraventricular pressure gradient.

Note that radiation of the carotids have a PLR < 2, and is not included here.
Adapted from: Simel DL, et al. JAMA 2009, Table 33-14, page 96.

» Causes of Continuous Murmurs
o Venous hum
Mitral regurgitation murmur with aortic regurgitant murmur
VSD with aortic regurgitation
Pulmonary arteriovenous fistula
Rupture of the sinus of Valsalva
Coronary arteriovenous fistula
Arteriovenous anastomosis of intercostal vessels following a reactured

(¥,

Source: Baliga RR. Saunders/Elsevier, 2007, page 81.
W W

O O O 0 O O
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Useful background: Murmurs

T

he length and intensity of a murmur do not necessarily reflect severity

Diastolic murmurs usually represent valvular disease

Systolic murmurs are caused by:

o
(©]

O O O O

Structural valve disease

Dilation of heart valve (e.g., LV dilation — AR, MR), or dilation of large
vessel (dilation of aorta from artherosclerosis; dilation of pulmonary
artery from PHT)

Pressure difference

Rapid flow

Ruptured papillary muscle, or the (VSD)

Floating tissue — bacterial endocarditis

Intensity

o
o

High pitched - large pressure difference across small orifice (e.g. AR)
Low pitched - small pressure difference across large orifice (e.g. MS)

Abbreviations: AR, aortic regurgitation; LV, left ventricle; MR, mitral
regurgitation; MS, mitral stenosis; PHT, pulmonary hypertension; VSD,
ventricular septal defect

Source: McGee SR. Saunders/Elsevier 2007, Box 39-2, pages 466 and 467.

Useful background: Murmur grades

Grade Intensity Thrill
(out of
556”)

1 Very faint, often not audible in all positions or by -

oD o1 A W N

beginners
Quiet, usually audible by all listeners -
Moderately loud -

Loud +
Very loud, audible with stethoscope partly off chest +
Loudest, audible with stethoscope removed from +

contact with chest

Source: Filate W, et al. The Medical Society, Faculty of Medicine, University of
Toronto 2005, Table 9, page 61.
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¢ Perform a focused physical examination of the precordium, and from the
timing of the murmur, give the differential of the lesion.

Timing of murmur

Differential of the lesion

e Systolic
» Pan

> Mid

> Late

Diastolic
» Early

> Mid

» Late
(Presystolic)

e Continuous

A.B.R Thomson®© “Mastering The Boards and Clinical Examinations” Part |
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o

MR

TR

VSD

Aortopulmonary shunts

O O O O

AS

Pulmonary stenosis (PS)
Hypertrophic cardiomyopathy
ASD

O O O O

Mitral valve prolapse
Papillary muscle dysfunction (due usually to
ischemia or hypertrophic cardiomyopathy)

AR
Pulmonary regurgitation (PR)

MS

TS

Atrial myxoma

Austin Flint murmur of AR

Carey Coombst murmur of acute rheumatic
fever

MS
TS
Atrial myxoma

PDA

AS+AR

MS+AR

MS+PR

Venous hum

Aortopulmonary septal defect

Rupture of sinus of Valsalva into RV or RA
‘Mammary soufle’ (in late pregnancy or early
postpartum period)

Bronchial artery anastamosis in pulmonary

atresia
(¥,

Pericardial friction rub
WY W
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NB: The combined murmurs of aortic stenosis and aortic regurgitation, or mitral
stenosis and mitral regurgitation, may sound as if they fill the entire cardiac
cycle, but are not continuous murmurs by definition.

Venous hum: above clavicle and down over upper sternum: 1 by turning head, |
by jugular compression; distinguish from PDA (patient ductus arterious)

Abbreviations: AR, aortic regurgitation; AS, aortic stenosis; ASD, atrial septal
defect; MR, mitral regurgitation; MS, mitral stenosis; PDA, patent ductus
arteriosus; PR, pulmonary regurgitation; RA, right atrium; RV, right ventricle;
TR, tricuspid regurgitation; TS, tricuspid stenosis; VSD, ventricular septal defect

Adapted from: Talley NJ, et al. Maclennan & Petty Pty Limited 2003, Table 3.9,
page 58.

Useful background: Heart sounds of non-valvular origin (continuous murmurs)

Murmur Locatio Radiati Quality Pitch Associated
n on signs
» Pericardial  Variabl Little Scratchy High 3 phases:
frictionrub e, 3™ mid-systolic,
ICS mid diastolic,
pre systolic
> Patent 2nd Left Harsh, Medi Loudest in
ductus LICS clavicle machinery  um late systole
arteriosus like fades in
diastole,
often silent
interval in late
diastole
» Venous Above 15t2n Humming, Low Soft murmur
hum medial ICS roaring without a
third of silent interval,
right loudest in
clavicle diastole

Abbreviations: ICS, intercostal space; LICS, left intercostal space

Source: Filate W, et al. The Medical Society, Faculty of Medicine, University of
Toronto 2005, Table 11, page 62.

A.B.R Thomson®© “Mastering The Boards and Clinical Examinations” Part | ek



Useful background: Heart murmurs of valvular origin
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Murmur Location Radiation Quality  Pitch Associated
signs
e Midsystolic murmurs
|l
S1 S2
> Aortic 2 Neck Harsh ~ Medium  Ejection sound,
stenosis RICS 1 S2, Sa,
narrow pulse
pressure,
slow rising
and delayed
pulse
> Pulmonic 2nd_gzrd Neck, Harsh Medium  Ejection
stenosis LICS back sound, S,
> MV Apex Axilla Mid-systolic
prolapse click
> Hypertroph ~ 3-4" LLSB Harsh  Medium S;, S, sustained
ic cardio- LICS — apical impulse-
myopathy apex, two palpable
base components,
carotid pulse
rises quickly
e Pansystolic murmurs
S1 S2
» Mitral Apex L axilla Blowing  High 1S1; S3, S4
regurg. present, laterally
displaced diffuse
PMI
» Tricuspid LLSB RLSB Blowing  High  S3, 1JVP
regurg.
> VSD gresh Wide Harsh High  Vary with
LICS severity
%
WX
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Murmur Locati Radia Quali Pitch Associated
on tion ty signs

. Dia%tolic murmurs

S
=

S1 S2

> Aortic 2nd_gth Apex, Blowing High  Ejection sound,
regurg. LICS RSB S3, S4, laterally
displaced PMI,
wide pulse
pressure,
bounding pulse,
midsystolic flow
murmur or
Austin Flint
murmur
» Mitral Apex Little/ Rumbling Low 181, OS after
stenosis None S2, RV impulse,
often assoc. with
AV disease

Abbreviations: R/LISC, Right/left intercostals space; R/LLSB, right/left lateral
sternal border; JVP, jugular venous pressure; PMI, point of maximal impulse;
OS, opening snap; RV, Right ventricle; AV, Aortic valve

Printed with permission: Filate W, et al. The Medical Society, Faculty of
Medicine, University of Toronto 2005, Table 10, pages 61 and 62.

> What is the difference in the diastolic murmurs of Austin Flint, and Graham
Steell?
o Austin Flint
- Mitral diastolic murmur (MS-like) occurring with severe aortic
regurgitation
- The regurgitating blood from the AR Roughens the aortic cusp of
the mitral valve, causing MS- like murmur
- Syphilis never affects the mitral valve, so an Austin Flint murmur can
be diagnosised, whereas AR from other causes (atherosclerosis;
SBE; aneurysm- dissecting, or Marfan’s; Aortic valve — bicuspid,
ruptured cusps, surgery) may be producing true MS.
o Graham Steell
- Severe pulmonary hypertension causes load muumur of

pulmonary incompetence
%
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e Take a directed history for the cause of a patient’s cardiac murmur.

» |deopathic o Flow, dilation, distortion, anemia, hyperthyroidism
Dissecting aneurysm
o Hypertrophic obstructive cardiomyopathy (HOCM)

(0]

» Inherited o Cyanotic, acyanotic
o Marfan’s, Turner's, Down syndrome

» Infection o Syphilis
o Subacute bacterial endocarditis (SBE)

» Immune o Lupus (Libman Sachs murmur)
o Ankylosing spondylitis

> Infiltration o Carcinoid
o Tumor
o Atrial myxoma

» Trauma
» Inflammation o Rheumatic heart disease
» Metabolic o Coronary artery disease (CAD)
o Papillary muscle rupture, ventricular septal defect
(VSD)

Abbreviations: CAD, coronary artery disease; HOCM, hypertrophic obstructive
cardiomyopathy; SBE, subacute bacterial endocarditis; VSD, ventricular septal
defect

Adapted from: Burton JL. Churchill Livingstone 1971, page 9.

“Let’s see if there is mechanistic information that
we can tease out.”

Grandad
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o Perform a focused physical examination of the precordium for the site of
optimal ausculatation of normal and abnormal heart sounds and murmurs.

» Pulmonary area
o 1-3 LICS, at manubrium,

> Aortic area (Erb’s point, 3 LICS) medial LIC area
o 3LICS, sterna edge, across o Posterior thorax, T4,5, 2-3
manubrium to 1-3 RICS cm to either side of spine

» Descending thoracic area
o Posterior thorax, T2 — T16,

3-5LICS Ao 2-3pcm to either side of
A

RVE (PHT,L-CHF)

\‘\
> Tricuspid area (RV) RV~ & Mitral area (LV)
o 3-5LICS, 2 cm. o 3-5LICS, 2¢cm
R&L " medial & lateral
o RVE - extend to LAAL
laterally o LVE - extends
> RA medially
o 4-5RICS, 2 cm. ' o RVE = extends
to right of sternum to L. axilla
o TR
> Aortic area o AS, AR
o A2, Aortic ejection click
o Systemic hypertension
o Dilated aortic aneurysm
» Pulmonary area o PS, PR, flow, PDA
o P2, pulmonary ejection click
o PHT
> Mitral area o MS, MR, AS, AR, HSS, functional jid-diastolic
rumble
o A2,S3,S4
» Tricuspid area o TS, TR, PR, VSD
o RV S3,54
o TV opening sanp

» Descending thoracic o Coarctation of aorta
area Aortic aneurysms

O
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Abbreviations: AO, aorta; AR, Aortic regurgitation; AS, aortic stenosis; ICS,
intercostal space; IHSS, idiopathic hypertrophic subaortic stenosis; L-CHF, left
sided congestive heart failure; LA, left atrium ; LICS, left intercostal space; LV,
left ventricle; LVE, left ventricular enlargement; MR, mitral regurgitation; MS,
mitral stenosis; PA, pulmonary artery; PDA, patent ductus arteriosis; PHT,
pulmonary hypertension; PS, pulmonary stenosis; RA, right atrium; RICS, right
intercostal space; RV, right ventricular; RVE, right ventricular enlargement; TR,
Tricuspid regurgitation; TS, tricuspid stenosis; TV, tricuspid valves; VSD,
ventricular septal defect

Adapted from: Mangione S. Hanley & Belfus 2000, pages 239 and 240; Filate
W, et al. The Medical Society, Faculty of Medicine, University of Toronto 2005,
Table 7, page 58.

Useful background: Performance characteristics for physical examination for
murmurs and valvular heart disease

Finding PLR

» Abnormal heart examination
o Detecting any valvular heart disease 18.3
» Characteristic systolic murmur

o Detecting AS 3.3
o Detecting mild MR or worse 5.4
o Detecting moderate to severe MR 3.3
o Detecting MVP 12.1
o Detecting mild TR or worse 14.6
o Moderate to severe TR 10.1
o Detecting VSD 24.9
» Characteristic diastolic murmur
o Detecting mild AR or worse 9.9
o Moderate to severe AR 4.3
o Detecting PR 17.4

Abbreviations: AR, aortic regurgitation; AS, aortic stenosis; PLR, positive
likelihood ratio; MR, mitral regurgitation; MVP, mitral valve prolapse; NS, not
significant; PR, pulmonary regurgitation; TR, tricuspid regurgitation; VSD,
ventricular septal defect

Adapted from: McGee SR. Saunders/Elsevier 2007, Box 39-1, page 460.
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Useful background: Maneuvers to improve auscultation of heart sounds and
murmurs

» Position Effect
o Leaning forward and holding breath 1 AS, AR, pericardial
rubs
o Lying in left lateral decubitus positions; (use S3, S4, MS
bell of stethoscope)
o Raising leg Tvenous return 1 right sided murmur,
TR, PS
o Clenching fists 1systemic arterial 1 some left sided
resistance murmurs MR, AR,
VSD; | AS
o Standing | venous return / T MVP, HCM; | AS
vascular tone
o Squatting 1 venous return / | MVP, HCM; 1 AS

vascular tone
Abbreviations: AS, aortic stenosis; AR, aortic regurgitation; HCM, hypertrophic
cardiomyopathy; LLD, left lateral decubitus; MR, mitral regurgitation; MS, mitral
stenosis; MVP, mitral valve prolapse; PS, pulmonary stenosis; TR, tricuspid
regurgitation; VSD, ventricular septal defect

Adapted from: Filate W, et al. The Medical Society, Faculty of Medicine,
University of Toronto 2005, page 63.

e Take a direct history and perform a focused physical examination to
determine if a systolic murmur is benign (i.e. non-pathological).

o Pathophysiology : Due to rapid flow across the mitral or tricuspid valve or to
distension of the left ventricular wall

» History
o Family history
- Family members with heart disease
o Past medical history
- Ante-and perinatal history
- Infancy and childhood
o Personal history of
- Central cyanosis
- Feeding difficulties
- Poor weight gain
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> Cardiovascular exam

» Characteristics of murmur
o Short, soft (grade 1lI/ 1V, or less) diastolic murmur
o Loudest at the apex or left sternal border
o Follows immediately after a physiologic S3
- Heard in normal young people
- No supportive evidence of organic heart disease
- Soft mid-diastolic murmur
Associated with Still’'s murmur ( precordial vibratory murmur)
Valsalva maneuver - both pulmonary ejection and Still’'s murmur
disappear

o O

» Absence of

o On palpitation
- Systolic thrill, over the suprasternal area
- Abnormal apical impulse

o On auscultation
- Holosystolic or diastolic murmur (a purely diastolic murmur should

be considered organic until proved otherwise)

- Presence of gjection clicks/sounds
- Fixed splitting of S,

» Precordial vibratory murmur (Still's murmur): Most commonly heard
between the ages of 2 and 6 vears

o Short, soft (I-1I/VI) mid systolic murmur
- Low frequency, coarse, twangy
- Starts after S, left lower sternal
border
- Changes with position
- Rarely radiate to the neck (rarely)
o Softens or disappears on standing,
reappears on squatting
o Differentiate from VSD
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» Pulmonary ejection systolic murmur

> Carotid arterial bruit

A.B.R Thomson®© “Mastering The Boards and Clinical Examinations” Part |

o Location

- Pulmonary area (2-3 L -ICS; also
can be heard over the aortic area,
[left sternal border], apex, or neck
[left side])

- Loudest at the second or third left
interspace

Early systolic ejection murmur

- Early to mid systolic

Short, soft, high frequency, blowing
crescendo-decrescendo murmur
Increased in supine position
Normal P2, no diastolic murmur, no
clicks, heaves or thrills
- Most commonly heard in thin
adolescents
Differentiate from ASD and PS
- S2 normally split and of normal
intensity

Loudest over carotid artery, at base of
the heart, or right supraclavicular area
(opposite to aortic stenosis, which is
loudest over the second right ICS)
Harsh, crescendo-decrescendo,
ejection systolic murmur
No precordial or suprasternal notch
thrill
4 with

- Hyperextension of the shoulders

toward the back

- Compression of the subclavian
artery
Unaffected by Valsalva manoeuvre

(v,
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> Venous hum

o Maximal in early diastole
Continuous murmur
o Location
- Infraclavicular, loudest at the
right supraclavicular area or
upper right sternal border
o Loudest in upright position
o T with Sudden release of the jugular
veins
o Disappears when lying down
-1 in supine position
- Compression of the jugular veins
o Differentiate from PDA
- Thrill palpable over the jugular
veins

(0]

st

» Mammary soufflé
o Usually present in late pregnancy or early lactation
- Varies from day to day; disappears after lactation period
o Continuous murmur related to the cardiac cycle
- In some patients may be primarily systolic
o Loudest at the third or fourth interspace (either side or bilateral)
o Unaffected by Valsalva murmur

» Straight back/pecutus excavatum (due to close proximity of pulmonary
artery)
o Mid-systolic ejection murmur
o Short, crescendo-decrescendo
- Grade I-IlI/VI
o Loudest at the left upper sternal border
o Louder in held exhalation
o S2 usually widely split
- P2 (less commonly A2) can be loud
o ASD or PS by diagnostic, but chest x-ray

Abbreviations: ASD, atrial septal defect; ICS, intercostal space; PDA, patent
ductus arteriosus; PS, pulmonary stenosis; VSD, ventricular septal defect

Adapted from: Mangione S. Hanley & Belfus 2000, pages 246 to 250;
Permission granted: McGee SR. Saunders/Elsevier 2007, Box 34.1, page 402.
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Useful background: Characteristics of innocent functional systolic murmurs in
childhood

» No other abnormality detected

> No thrill

» Usually short, of low frequency and early in systole
» Localised to apex or pulmonary area

» Intensity varies with change in posture

Source: Burton JL. Churchill Livingstone 1971, page 10.

Useful background: LR for a Significant Systolic Murmur vs functional systolic
murmur

Clinical sign PLR NLR
» Holosystolic murmur 8.7 0.19
» Loud murmur 6.5 0.08
» Plateau-shaped murmur 4.1 0.48
» Loudest at the apex 2.5 0.84

Abbreviation: NLR, negative likelihood ratio; PLR, positive likelihood ratio
Source: Simel DL, et al. JAMA 2009, Table 33-10, page 444.

Useful background: Performance characteristics of dynamic maneuvres to help
determine the nature of a murmur

Finding PLR
» Respiration
o Louder during inspiration, detecting right-sided murmurs 7.8
(TR or PS)
» Changing venous return
o Louder with Valsalva strain, detecting HC 14.0
o Louder with squatting-to-standing, detecting HC 6.0
o Softer with standing-to-squatting, detecting cardiac 7.6
myopathy
o Softer with passive leg elevation, detecting HC 9.0
» Changing systemic vascular resistance (overload)
o Softer with isometric hand grip, detecting HC 3.6
o Louder with isometric hand grip, detecting MR or VSD 5.8
o Louder with transient arterial occlusion, detecting MR or VSD 48.7
o Softer with amyl nitrite inhalation (if tachycardia induced), 10.
detecting MR or VSD 5
¢,
AN WA
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Abbreviations: HC, hypertrophic cardiomyopathy; PLR, positive likelihood ratio;
NLR, negative likelihood ratio; MR, mitral regurgitation; PR, pulse rate; TR,
tricuspid regurgitation; VSD, ventricular septal defect

Adapted from: McGee SR. Saunders/Elsevier 2007, Box 39-2, page 466.

¢ Perform a focused physical examination of the precordium, which will help to
distinguish between

» Pleural rub (vs pulmonary rales)
o 1 by pressure to chest wall with stethoscope
o Presentin inspiration and expiration
o Not cleared by coughing

» Pericardial rub (vs cardiac murmur)
o 1 by pressure on chest wall
o 1 by expiration
o 1T bylyingonL orR side
o Sound changes from day —to- day

» Pericardial effusion (vs cardiac tamponade [restricted diastolic filling])
o 1 dullness of precardium
| apex impulse
| heart sounds
Pressure on adjacent structures
Ewart’s sign (compression of lung near left scapula results in dullness,
bronchial breathing, increased tactile vocal fremitus)

O O O O

» Tamponade
o 1JVP
o | SBP
o Pulsus paradoxicus (shock, laboured breathing, ventiliation)
o Absence of cardiomegaly

Abbreviations: JVP, jugular venous pressure; SBP, systolic blood pressure
Permission granted: McGee SR. Saunders/Elsevier 2007, Box 34-1, page 402.

Does an early ejection click (EC) occur with muscular narrowing above or below
the aortic or pulmonary valves?

o No, only with stenosis at the valve

o So, no EC with HOCM
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Sy

> Al T o Hypertension
o Aneurysm
W o AS/AR
o L-CHF
o Shock
o MS

> P1 T o Pfulsm)onary hypertension (associated with narrow splitting
or S5;

0 o Pulmonary hypertension (PS, R-CHF)

Abbreviations: AR, aortic regurgitation; AS, aortic stenosis; PS, pulmonary
stenosis.

Useful background: Select features of systolic murmurs

» In the holosystolic murmur, the murmur begins just after the first heart sound
(S1) and continues throughout the systole. In the late systolic murmur, the
murmur begins at the middle of the systole or later and ends at the second
heart sound (S,). In an early peaking murmur, peak intensity is before the
middle of the systole. In a mid or late peaking murmur, peak intensity is at
the middle of the systole or later.

Source: Simel DL, et al. JAMA 2009, Figure 33-1.

“Harsh words are heavy and often fall with a big thud,
but a kind word will bounce on and on...”

Anonymous

(v,
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Rheumatic fever and rheumatic heart disease

e Take a directed history and perform a focused physical examination for
rheumatic fever and rheumatic heart disease (RHD).

> Heart > Skin
o Endocarditis o Rheumatic nodules
o Pericarditis o Non-tender, painless,
o Valvulitis subcutaneous lesions along
o Myocarditis (MV > AV) tendons and over bony

prominences on back of hands,
elbows, knees, spine)

» CNS o Erythema multiforme
o Chorea
» Blood
» Systemic o Anemia
o Weight loss, fever
» Lung
» Joints o Pleursy, pneumonia
o Polyarthritis
> Gl
o Peritonitis

Abbreviations: AV, aortic valve; CNS, central nervous system; Gl,
gastrointestinal; MV, mitral valve; RHD, rheumatic heart disease;

Adapted from: Davey P. Wiley-Blackwell 2006, pages 30 and 31.
Useful background: Diagnosis of initial attack of Rheumatic Fever

» Jones criteria
o Major manifestations
- Carditis
- Polyarthritis
- Chorea
- Erythema marginatum
- Subcutaneous nodules
o Minor manifestations
- Clinical findings
= Arthralgia
= Fever
- Laboratory findings
= Elevated acute phase reactants (erythrocyte sedimentation rate,

C-reactive protein)
%

= Prolonged PR interval
AN WA
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o Supporting evidence of antecedent group A streptococcal infection
- Positive throat culture or rapid diagnostic test
- Elevated or rising streptococcal antibody titer

» Ducket Jones diagnostic criteria for Rheumatic Fever

Rheumatic fever= 2 major or 1 major+ 2 minor + evidence of recent
streptococcal infection (Group A streptococcal (throat) infection can — immune
reaction — acute rheumatic fever).

Abbreviations: CRP, C reactive protein; ESR, erythrocyte sedimentation rate.

Adapted from: Davies IJT. Lloyd-Luke LTD 1972, page 30, 31; Davey P. Wiley-
Blackwell 2006, page 166; Burton JL. Churchill Livingstone 1971, page 9.

Major Criteria for the Diagnosis of Rheumatic Fever (Ducket Jones)

» Carditis
o Murmurs, often mitral stenosis, may take years for the murmur to appear
o CHF

o Cardiomegaly

o Pericarditis

o Arrhythmia

» Polyarthritis
o Large pints
o Severity may be inversely proportional to severity of chorea

» Rheumatic nodules

o Usually seen in children, not adults
Seen in severe infection
Usually indicates cardiac involvement
Attatched to tendons, ligaments (not to skin)
Painless
No inflammation

O O O O O

» Erythema marginatum
o Tender red, nodules on legs, thighs
o Distinguish from rheumatic nodules, or rash due to sweating or
salicylates.
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» Sydenham chorea (chorei form movement)
o Usually face & upper limbs affected
Bilateral
[ by emotion or observation
[0 by sleep
Ataxia
Weakness
Choreiform movements often inversely proportional to severity of the
arthritis

O O O O O O

Curiosity: pregnant women with rheumatic fever often develop mania.

In the patient with 2 murmurs, and using just the vital signs, determine which is
likely the prominent murmur.

MS + A,
- If there is atrial fibrillation, MS is the main murmur
- If there is [T pulse pressure, AR is the main murmur

AS + AR
- Determine which is the main murmur from the character of the
pulse (collapsing (1Al plateau [1 AS)

What is the effect of the development of atrial fibrillation on the murmur of MS?
o The usual presystolic accentuation disappears.

What is “mitral facies”?
o Dilated capillaries and venules on face
o s not pathognomonic for MS

In MS, there is right ventricular hypertrophy, without LV enlargement. In the
patient with MS who has a displaced apex beat suggesting left ventricular
hypertrophy, what are the explanations (murmur of MS, plus displaces apex
beat)?

o A second disease valve (eg aortic regurgitation)
o Systemic hypertension
o Pericardial adhesions

Note: MS plus CHF does not by itself give a displaced apex beat.
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[1  Give 3 features obtained from auscullation which suggest that the murmur of
MS is severe.

o Long murmur of MS
o Sl loud
o Opening shap close to S,

Caution: in the older person with onset of a diastolic murmur suggestive of MS,
consider the possibility of an atrial myxoma.

What are the features seen on a chest X-ray which suggest the presence of
MS?
o Enlarged hilar vessels, usually large pulmonary artery and left main
branch
o Enlarged RA, but not LV

[1 Radiation of murmurs
o Apical murmur to base of heart
o Basal murmur to axilla

[1 What are the two diseases which are the usual causes of combined AS plus
AR?
o Atherosclerosis
o Rheumatic heart disease
o Rheumatic heart disease or combined AS plus MS/MR?

Systolic Murmurs

» Aortic
o Aortic stenosis- confirmed by narrow pulse pressure and thrill (patient
leaning forward in expiration)
Increased flow rate
Valve distortion without stenosis
Post valvar dilatation eg hypertension
Coarctation murmur is later in systole and may extend to 2" sound

O O O O

» Pulmonary
o Functional, especially in young people
o Pulmonary stenosis- may be very soft especially if associated with VSD
o Increased flow rate ASD, VSD, TAPVD (total anomalous pulmonary
venous drainage), hyperdynamic circulation
o Post valvar dilatation, eg pulmonary hypertension
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» Pansystolic murmurs
o Continuous with the 2" sound
Mitral regurgitation- propagated into axilla
Tricuspid regurgitation —increases with inspiration
VSD- 3" or 4™ LICS. Thrill in 90 per cent
PDA- usually in 2" LICS. Murmur may be absent, pansystolic or
continuous

o
(©]
o
o

Abbreviations: ASD, atrial septal defect; LICS, left intercostal space; PDA,
patent ductus arteriosus; TAPVD, total anomalous pulmonary venous drainage;
VSD, ventricular septal defect

Adapted from: Davies IJT. Lloyd-Luke LTD 1972, pages 32 to 39.

Useful background: Typical location of maximal intensity and radiation for
various types of abnormal systolic murmurs

Location of maximal Radiation Typical for

intensity

» Second R.ICS o Right carotid - AS
artery

o Right clavicle

> Fifth or sixth L.ICS o Left anterior - MV-P
axillary line
> Mid left thorax
o Left axilla
> Lower L.SB o Lower R.SB - TR

o Epigastrium
o Fifth ICS, mid left
thorax

» Fifth L.ICS o Lower L.SB - HCM

Abbreviations: HCM, hypertrophic cardiomyopathy; ICS, intercostal space; MV-
P, mitral valve prolapse; SB, sternal border; TR, tricuspid regurgitation

Source: Simel DL, et al. JAMA 2009, Table 33-2, page 435.

Be Modest-
“There is always a taller mountain.”

Grandad
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o Perform a focused physical examination for Marfan’s Syndrome.

Marfan’s Syndrome

o~ High Arched
Palate

Thoracic Kyphosis
P Tall Stature

Aortic regurgitation

% Long Limbs

Arachnydactyly

Adapted from: Talley NJ, et al. Maclennan & Petty Pty Limited 2003, Figure 3.2,
page 35.

SO YOU WANT TO BE A CARDIOLOGIST!

Q1. What is the way on physical examination when you find a midline mass
to distinguish between a thyroid lesion and a thyroglossal cyst?

Al. Both move on swallowing, but only the thyroglossal cyst moves when the
tongue is protruded.

A2. A laryngocele may be demonstrated by performing the valsalva
maneuver (“forced expiration against a closed glottis [bearing down],
which increased intrathoracic and central nervous pressure, pushing on
the diverticulum and making it more prominent in the area of the hyoid
and thyroid cartilages.
::{x"x“b-:"b-c"x“x“b-:“‘.vf‘.\(Y‘}(‘}:"k"k“b:"b:"k"x“b-:'wﬁ(Y‘}(‘}:"k"k“b:"b:"k"x“b-:'wﬁ(YYVE’V%HYHW?YYY?Y
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§
§
&
Q2. What is the way to demonstrate a laryngocele? §
§
#
"
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Atrial Septal Defect

Normal pulse

Parasternal lift over pulmonary artery

Normal jugular pulse; systolic ejection murmur in pulmonic area

Low pitched diastolic rumble over tricuspid area (at times); persistent
wide splitting of S2

o O O O

Adapted from: Mangione S. Hanley & Belfus 2000, page 251.

Useful background: Ventricular septal defect (VSD) (at the left sternal edge)

BYSTOLE DLASTOLE

=1 ]‘ At Pz S
Harsh [S2)

Source: Talley NJ, et al. Maclennan & Petty Pty Limited 2003, Figure 3.33,
page 83.

Aortic stenosis

¢ Perform a focused physical examination for AS.

» Pulse o Normal, when gradient across the aortic valve is
< 50 mm Hg
o < pulse pressure (in severe AS)
o < pulse volume (pulsus parvus)
- Slow upstroke (pulsus tardis)
- Anacrotic notch during upstroke
- Bisferious pulse (AS plus AR)
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> Heart o
sounds o

(@)

» Apex o
> Aortic o
area o

> Murmur o
(@)

Normal S, — mild AS

s,

- Valvular stenosis

- More severe AS

- Reversed splitting of S, (longer LV systole)
S;

- LV systolic dysfunction

- T LV filling pressure

Displaced with LVD

Thrill (may also be palpated over carotids)
More prominent when sitting and in expiration

Systolic

- Crescendo — decrescendo (ejection)

- Base of heart

- Radiation to carotids and to right clavicle

- Loudness does not reflect severity of AS (ie
magnitude of gradient, or cross-sectional
area)

Diastolic

- Often associated with AR

153

¢ Perform a focused physical examination to distinguish aortic sclerosis from

stenosis.
o Aortic sclerosis

- Pulse — normal
- Apex beat — not displaced
- Murmur — does not radiate

¢ Perform a focused physical examination to access the severity of AS.

> Heart
sounds

» Apex
> Pulse

» Signs of
CHF

(o] \L Sz
o S, narrow/ split
(@] S4

o Thrill during LV systole
Heave

o < pulse pressure

O

Source: Baliga RR. Saunders/Elsevier 2007, page 18.
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B L L L L L L L L L L L
Trick Question

Q. What does S, indicate about the cause and severity of AS?

> S, normal — mild AS

> S, splitting reversed — prolonged LV systole (electrical or
mechanical prolongation)

> 1 S,— valvular stenosis*

» Single S; (no A, only P,) — valve leaflets — fused, fibrosed

T T T T e T T T e e T e e e e e e e e e e e e e T e T e T R T T e e T e R e

}:}:}::{}:}:}:xxx:{:{}:}:}:}c:::{}-;}:xxx}:}c:::{}::{x:{x:{xxx:{x:{x:{x:{x:{xxx:{x}a

SO YOU WANT TO BE A CARDIOLOGIST!

e T T R R R N
>
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e

Q. The presence of aortic stenosis (AS) is decreased with any murmur
radiating to the right carotid artery.

e Give 4 symptoms or signs which increase the likelihood that a systolic
murmur is AS.

A. > History o Effort syncope
o Slow rate of increase of carotid pulse
> Physical o Reduced carotid volume
o Slow rate of increase of carotid pulse

Murmur loudest at second right intercostals
space

Apical-carotid delay, or brachioradial delay

Decreased or absent S,

Peak murmur intensity late or mid systolic

Valve calcification on chest radiograph

e}

O O O O

Adapted from: Simel DL, et al. JAMA 2009, pages 437 and 438.

e R e R e e e e T e e T e T R e T R e R R T
L R I L R R R L S R R R L R I R R R I R R R RO

L R R R

Useful background: Causes of systolic ejection murmur at base of heart

o AS

- Valvular

- Supravalvular
Aortic sclerosis
Pulmonary stenosis
HOCM

O O O
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» Causes of syncope in AS

o Transient electro-mechanical dissociation
o Peripheral vasodilation

o Arrhythmia
- Bradycardia
- Tachycardia
- Ventricular fibrillation

Useful background: AR plus AS (Mixed aortic lesions)
» Causes

o < 60 years: rheumatic, congenital
o 60 to 75 years: calcified bicuspid aortic valve, especially in men
o > 75 years: degenerative calcification

» Importance of S,

o Normal S,
- Strong evidence against the presence of critical aortic stenosis

o Soft S,
- Valvular stenosis (except in calcific stenosis of the elderly, where
the margins of the leaflets usually maintain their mobility)
- Single second heart sound
- When there is fibrosis and fusion of the valve leaflets

o Reversed splitting of the S,
- Mechanical or electrical prolongation of ventricular systole

o Indication of more severe AS

- Loud S,

- Delay of peak of crescendo-decrescendo ejection systolic murmur
with increasing severity of aortic stenosis.

- Crescendo-decrescendo murmur begins after the first heart sound (or
after the ejection click when present)

- Peaks in mid or late systole

- Ends before the second heart sound; this peak is delayed

Adapted from: Baliga RR. Saunders/Elsevier 2007, page 19.
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Precordium- Basal systolic thrill; apex displaced anteriorly and laterally.

w -

P

Carotids- slow upstroke to a delayed peak. Auscultation- A2 diminished or
paradoxically ejection systolic murmur radiating to carotids. Cold extremities.
Reversed S2-P2-A2 in severe AS (paradoxican splitting)

Useful background: Aortic stenosis (AS) (at the aortic area)

SYSTOLE DIASTOLE

I|||||
S1 1
Ejection click
(Suggests congenital AS) (S2)
Normal
Moderate
Severe

S1 P2 A2
Reversed

(v,
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o SoftS, o Narrow pulse pressure
o Reversed A,/ P, o Systolic thrill

(narrow or reverse split S,) o Heaving apex beat
o S4 o L-CHF

Adapted from: Talley NJ, et al. Maclennan & Petty Pty Limited 2003, Figure
3.31, page 77.

Useful background: Accuracy of the physical examination for detecting aortic
stenosis

Finding PLR NLR
» Slow carotid upstroke 9.2 0.56
» Murmur radiating to right carotid 8.1 0.29
» Reduced or absent S, 7.5 0.50
» Murmur over right clavicle 3.0 0.10
» Any systolic murmur 2.6 0
» Reduced carotid volume 2.0 0.64

Abbreviation: NLR, negative likelihood ratio; PLR, positive likelihood ratio.
Source: Simel DL, et al. JAMA 2009, Table 33-11, page 445.
Useful background

» Causes of combined aortic and mitral valve disease
Rheumatic valvular disease

Infective endocarditis

Collagen degenerative disorder (e.g. Marfan’s syndrome)
Calcific changes in the aortic and mitral valve apparatus

O O O O

Source: Baliga RR. Saunders/Elsevier 2007, page 22.

Useful background: Increased Likelihood of Aortic Stenosis as the cause of a
systolic murmur.

Effort syncope

Slow rate of rise of the carotid artery pulsation

Timing of peak murmur intensity in mid or late systole

Decreased intensity of S,

O O O O

Source: Filate W, et al. The Medical Society, Faculty of Medicine, University of

Toronto 2005, page 65.
%
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Useful background: The mechanism of syncope in aortic stenosis

O

(©]
o

The left ventricle is suddenly unable to contract (transient electro-
mechanical dissociation) against the stenosed valve.

Cardiac arrhythmias (bradycardia, ventricular tachycardia or fibrilation)
Marked peripheral vasodilatation without a concomitant increase in
cardiac output, particularly after exercise.

Source: Baliga RR. Saunders/Elsevier 2007, page 20.

Pulmonary stenosis

» Causes of pulmonary stenosis

o
o

Congenital (commonest cause)
Carcinoid tumour of the small bowel

Source: Baliga RR. Saunders/Elsevier, 2007, page 81

o

O
O
O

Usually congenital in origin
Systolic ejection murmur
Narrowing which may be
- Valvular
- Subvalvular
- Supravalvular
Ejection click (from post-stenotic dilation)
Loud splitting of P,
Soft P,

[1 What are the clinical findings which suggest subvalvular PS?

o
o

No ejection click
Often associated with a VSD

[1 Why are blood cultures usually negative for growth in the patient with PS?

O

Embolization is to the lungs, not to the peripherial blood

e Give 4 causes of [1 P, which are associated with pulmonary hypertension.

O

(@]
(@]
(@]

MS

ASD
PDA
Carcinoid
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B L L A L L L L L L L L L L L L
Easy Question for our Would-be Cardiologist!

Q. In the context of PS, what are the features of the eponymous syndromes
named after Noonan, Watson and Williams?

>

o Noonan’s syndrome: short stature, ptosis, downward slanting eyes,
wide-spaced eyes (hypertelorism), low-set ears, webbed neck, mental
retardation and low posterior hairline. About two thirds of patients with
Noonan’s syndrome have pulmonary stenosis due to valve dysplasia

Watson'’s syndrome: café-au-lait spots, mental retardation and
pulmonary stenosis

o Williams’ syndrome: infantile hypercalcaemia, elfin facies and mental
retardation in addition to supravalvular pulmonary stenosis.
Subvalvular pulmonary stenosis, which is caused by the narrowing of
the right ventricular infundibulum or subinfundibulum, usually occurs
in association with a ventricular septal defect.

J‘Lﬂﬁ..ﬂﬂAﬁﬁﬂﬂﬁﬂﬂﬁﬁﬂﬂﬁﬁﬁﬁﬂﬁﬂﬁﬂﬁf

Source: Baliga RR. Saunders/Elsevier 2007, pages 81 to 82.
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Perform a directed physical examination to distinguish between the systolic
murmur of pulmonary stenosis (PS) and aortic stenosis (AS).

AS PS

@ R R R R S S S R e e R R S S S S R R R S W R,
O
N

» Site of maximal intensity Apex, or 2™ ICS L. sternal border
» Intensity

» Inspiration - 1

» Expiration 1 -

» Standing ! 1

» After release of Valsalva maneuver Late Early
Abbreviations: AS, aortic stenosis; ICS, intercostal space; PS, pulmonary stenosis
Adapted from: Mangione S. Hanley & Belfus 2000, page 258.

SO YOU WANT TO BE A CARDIOLOGIST!
Q1. What are the causes of pulmonary stenosis?

Al. o Congenital (commonest cause)
o Carcinoid tumour of the small bowel

Q2. How can valvular pulmonary stenosis (PS) be distinguished from on a chest
X-ray?

R R R R

A2. Only valvular PS has post-stenotic dilation.
‘C“}{}i}{}{}{}i}{}{}{}{}(}{}{}i}{}{}{}i}{}{}(}{}(}{}{}{}{}{}{}i}{}i}(}{}(}{}{}i}{}{}{}i}{}{}{}{}(}{}{}i .
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o Perform a physical focused physical examination to distinguish between the
murmur of pulmonary stenosis (PS) and aortic stenosis (AS).

PS

Physical sign AS
> Location of maximal intensity 2™ R-ICS, or apex
» Breathing-effect on Louder in expiration
murmur
» Effect on ejection click No c_ha_nge during
inspiration
» Effect of standing Softer
» Valsalva maneuver
Staining phase Softer
l
Releasing phase Louder slowly
» S2 Paradoxical splitting
of S2
» S4 inspiration Expiration

Abbreviation: R, right; L, left; ICS intercostals space

L-sternal border

Louder in
inspiration

Soften during
inspiration

Louder

Softer
!
Louder quickly

Widened
physiologica S2

Inspiration

Systotic Regurgitation causes: intital regurgitation (MR), tricuspid regurgitation
(TR), ventricular septal defect (VSD), patent ductus arteriosus (PDA)

Adapted from: Mangione S. Hanley & Belfus 2000, pages 258 and 259.
Useful background: Causes of the combined aortic and mitral valve disease

o Rheumatic valvular disease
o Infective endocarditis

o Collagen degenerative disorder, e. g. Marfan’s syndrome
o Calcific changes in the aortic and mitral valve apparatus

| THINK | BETTA BE A GENERALIST!

frequent?

o Dystrophia myotonia

T e e e M e e M N e e
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Al. A fall in pulse pressure after an extrasystolic beat.

A2. o Pseudohypertrophic muscular dystrophy

Q1. In the presence of aortic stenosis (AS) or hypertrophic cardiomyopathy
(HE), what is the Brockenbrough- Braunwald- Morrow (B-B-M) sign?

Q2. In which type of muscular dystrophy is myocardial involvement most
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¢ Perform a directed physical examination to distinguish between the systolic
murmur of aortic sclerosis (no pressure gradient; due to stiff or dilated aortic
root) and aortic stenosis (AS).

Aortic Aortic
Stenosis Sclerosis

» Symptoms + -
o Dizzy, syncopy, chest pain,
dyspnea

Pulse
o Slow, small volume

Apex beat PMI

Precordial thrill

Heart sounds (S;, A,)

Murmur

o Short peaks in first half of systole +

A\

YV V VY
— + + 4+

Adapted from: Mangione S. Hanley & Belfus 2000, page 252,254; Baliga RR.
Saunders/Elsevier 2007, page 19.

SO YOU WANT TO BE A CARDIOLOGIST!

Q1. What is the difference between the bronchial pulse in ventricular versus
supraventricular aortic stenosis (AS)?

Al. In ventricular AS, R=L brachial pulse. In supraventricular AS, the left
brachial pulse has slow uptake (pulsus tardus), but the right brachial puls
is normal (L < R).

Source: Mangione S. Hanley & Belfus, 2000, page 182.
Q2. How would you differentiate aortic stenosis (AS) from aortic sclerosis?

A2. o Aortic sclerosis is seen in the elderly
o The pulse is normal volume
o The apex beat is not shifted

o The murmur is localized

Q3. How does the patient’s age affect the likely cause of their aortic
stenosis?

A3. o Under the age of 60 years: rheumatic, congenital.
o Between 60 and 75 years: calcified bicuspid aortic valve,
especially in men.
o Over the age of 75 years: degenerative calcification

R e e T e R e R e T e T T R T T
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Source: Baliga RR. Saunders/Elsevier 2007, page 19.
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SO YOU WANT TO BE A CARDIOLOGIST!

Q. From the palpation of a central artery (brachial or carotid), differentiate
between supravalvular aortic stenosis versus either subvalvular or valvular
aortic stenosis?

A. Supra’ Sub’/ valvular
o Rapid upstroke o Slow upstroke
o T Pulse pressure o J pulse pressure
o  duration of peak (summit) o T duration of peak

R e e e e T R R T R R T R N
MM e

Adapted from: Mangione S. Hanley & Belfus 2000, page 183.

Perform a directed physical examination to distinguish between the systolic
murmur from HOCM (hypertrophic cardiomyopathy, particularly septal
component) and aortic stenosis (AS).

AS HOCM

» Early after S1 + -
» Midsystole - +
» Intensity of murmur:

o Valsalva maneuver - 1

o Squatting 1 !
» Associated murmur of MR ! +
» Timing of onset systolic Immediately after Begins in mid-

murmur S1 systole
» Valsalva maneuver | intensity 1 intensity
» Squatting 1 intensity | intensity
» Associated MR* Rare 75%

*MR murmur HOCM ends before A2, and may be from MVP (mitral valve
prolapsed)

MR, initiated regurgitation; S1, first heart sound; A2 the A2 components of S2,
the second sound

Abbreviations: AS, aortic stenosis; HOCM, hypertrophic cardiomyopathy; MR,
mitral regurgitation

Adapted from Mangione S. Hanley & Belfus 2000, pages 256 to 258.
%
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Useful background: Performance characteristics of the physical examination
performed by experts for detecting Hypertrophic cardiomyopathy (also known
as IHSS, idiopathic subaortic stenosis)

PLR NLR
» Decreased intensity with passive leg elevation 8.0 0.22
» Decreased or unchanged intensity with 4.5 0.13

standing to squatting
Abbreviations: PLR, positive likelihood ratio; NLR, negative likelihood ratio;

Source: Simel DL, et al. JAMA 2009, page 439.

SO YOU WANT TO BE A CARDIOLOGIST!

Q1. What are the complications of HOCM?

>
=

Sudden death

Atrial fibrillation
Infective endocarditis
Systemic embolization

O O O O

Q2. What is the most pathophysiological abnormality in HOCM?

A2. Diastolic dysfunction

e R e e T e e T e T T T R
BB BB R BU BN MMM MMM MMM
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» Auscultation: stenosis — longer, peaks in early systolic, normal or loud S2
(especially if there is associated systemic hypertention)

» Aortic Stenosis
o Congenital, degenerative, rheumatic (bicuspid semiluminar valve)
o Valvular, supravalvular, subvalvular
o Arterial pulse
- Valvular: small amplitude (parsus) with slow upstroke (tardus) may
be associated thrill best heard over carotid artery
- Supravalvular: amplitude of pulse higher R>L —sided vessels
- Subvalvualr: brick pulse, with palpable double systolic impulse
(pulsus bisferiens)

» Valvular Aortic Stenosis Impulse (Pulsus Bisferiens)
o PMI —normal in AS, unless LV hypertrophy and L-CHF or AS plus aortic

regurgitation
%

o Precardial thrill — palpable, does not reflect severity of AS
AN WA
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o Murmur budest in “sach area” 2" right intercoatal space (aortic area)
down to 5/6"™ intercoatal space at the left mid clavicular line

o Crescendo — decrescendo murmur; louder and longer murmur with later
peak is more severe soft or absent A2 and audible or palpable S4,
suggests more. If murmur becomes softer, suspect obesity or COPD, or
CHF.

» Subvalvular Aortic Stenosis (HOCM)

» Supravalvular Aortic Stenosis

o Males, with associated congenital abnormalties
Typical Facies

o Pulse and BP stronger on right than left side (R > L)

Patulus lip

Deep, husky voice
Hypercalcemia

o No aortic ejection click

o May be an associated murmur of aortic regurgitation

Adapted from: Mangione S. Hanley & Belfus 2000, pages 254 to 259.

¢ Perform a focused physical examination to distinguish hypertrophic
obstructive cardiomyopathy (HOCM) from aortic stenosis (AS).

HOCM AS
» Pulse o Jerky o Anacrotic (plateau)
o Rapid upstroke
o PMI*
o Double impulse in o Single impulse
systole
> Heart o VA,
sounds o Ejection click
> Thrill o No o Yes
» Murmur o Ejection
o Late systole

Best heard at apex/
L-SE*

May be associated
mitral regurgitaion

Abbreviations: L-SE, left sterna edge; PMI, point of maximum impulse
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Useful background:

» The complications of aortic stenosis

O

(©]
o

Sudden death occurs in 10-20% of adults and 1% of children. It has
been rarely documented to occur without prior symptoms.

Ventricular arrhythmias (more common than supraventricular
arrhythmias)

Heart block (may occur because of calcification of conducting tissues).
Systemic embolization (disintegration of the aortic valve or concomitant
aortic atheroma).

Infective endocarditis

Hemolytic anemia

Adapted from: Baliga RR. Saunders/Elsevier 2007, page 21.

¢ Perform a focused physical assessment for prosthetic heart valves.

> Mitral Valve

©)

O
O

Recognized by their site, metallic first heart sound, normal second heart
sound and metallic opening snap

Systolic murmurs are often

Diastolic flow murmurs may be heard normally over the disc valves

> Aortic Valve

©)

Be recognized by their site, normal first heart sound and metallic second
heart sound

> Both mitral and aortic

(@]
o
(@]

Both the first and second heart sounds will be metallic

The presence of a systolic murmur does not indicate valve dysfunction
The presence of an early diastolic murmur indicates a malfunctioning
aortic valve

» Complications

(@]
o

Thromboembolism
Valve dysfunction, including valve leakage, valve dehiscence and valve
obstruction due to thrombosis and clogging
Bleeding (such as upper gastrointestinal hemorrhage) due to
anticoagulants
Hemolysis at the valve, causing anemia
Endocarditis (prosthetic valve endocarditis)
- <2 months of surgery: develops as a result of intraoperative
contamination of the prosthetic valve or as a consequence of a

postoperative nosocomial infection
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- >2 months of surgery: after transient bacteremia (minor skin or
upper respiratory tract infections or following dental or urinary
manipulations). The non-cardiac manifestations resemble those of
native valve infective endocarditis

o Structural dysfunction

- Fracture

- Poppet escape

- Cuspal tear

- Calcification

o Non-structural dysfunction

- Paravalvular leak

- Suture/tissue entrapment

- Noise

» Negative prognostic factors
o Heart failure
o Non-streptococcal endocarditis, especially Staph. aureas, fungal
endocarditis
o Infection of a prosthetic valve
o Elderly patients
o Valve ring or myocardial abscess

» Conditions that can simulate clinical manifestations of infective endocarditis
o Atiral myxoma
o Non-bacterial endocarditis
o Systemic lupus erythematosus (SLE)
o Sickle cell disease

Adapted from: Baliga RR. Saunders/Elsevier 2007, page 61-63; Talley NJ, et al.
Maclennan & Petty Pty Limited 2003, Table 3.14, page 81.

Useful background: Performance characteristics of physical examination of
severe aortic stenosis (AS)

The finding of S, gallop, a murmur best heard over the 2" intercostal space, or
a murmur radiating into the neck have no value to predict the presence of
severe AS.
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Finding PL
R
» Arterial pulse
o Delayed carotid artery upstroke 3.7
o Reduced carotid artery volume 2.3
o Brachioradial delay 2.5
» Apical impulse
o Sustained apical impulse 4.1
o Apical carotid delay 2.6
» Heart sounds
o Absent A2 4.5
o Absent or diminished A2 3.6
» Murmur
o Late peaking (midsystole or beyond) 4.4
o Prolonged duration 3.9

Abbreviation: ICS, intercostal space; PLR, positive likelihood ratio

Note: The finding of S4, murmur loudest over aortic area (2" ICS), and
transmission of the murmur to the neck are not mentioned here because their

PLR are < 2.

Adapted from: McGee SR. Saunders/Elsevier 2007, Box 40-1, pages 477 and

478.

Pulmonary stenosis (PS)

Useful background: Accessing severity of PS

Pathophysiology Mild Moderate Severe
Pulmonary valve area, cm?/m? >1.0 05-1.0 <0.5
Transvalvular gradient, mm Hg <50 50-80 >80
Peak RV systolic pressure, mm <75 75 -100 >100

Hg

Adapted from: Baliga RR. Saunders/Elsevier 2007, page 81.

(v,

A.B.R Thomson®© “Mastering The Boards and Clinical Examinations” Part |

L} N



168

Perform a focused physical examination for pulmonary stenosis.

» General o Plump face
inspection
» JVP o ‘a’ wave
» Peripheral o Normal
» Palpation o LSE heave
> Heart sounds o 1S, (from{Ay)
o S, split

o Ejection click

» Murmur o Ejection systolic
o Upper LSE, left lung posteriorly
o For infundibular PS, murmur heard best at 3" —
4™ L-ICS (aka Erb’s point)

» Skin o Cyanosis, clubbing (Fallot’s tetralogy)
» Signs of CHF,

SBE
» Signs of eponymous syndromes — please see Bal

page 82

Abbreviation: CHF, congestive heart failure; SBE, subacute bacterial
endocarditis; L-ICS, left intercostals space

Mitral Requrgitation (MR)

e Perform a focused physical examination for MR.

o Peripheral pulse — rapid upstroke of short duration (T BV regurgitating
into LA causes | LV ejection time)
o Apex beat
- position: down and out
- character: forceful
o Heart sounds
- 1s
- 1S, (if PHT present)
- Sz present
o Murmur
- Pansystolic
- Transmitted to axilla
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- Diaphragm for best detection
- Expiration for T loudness

e Give 10 causes of mitral regurgitation.
- ASD (ostium primum, cleft of mitral valve)
- Partial AV canal
- Post — surgical correction of transposition of great vessels

» Precordium o Apical systolic thrill,

» Apex o Displaced to left.

» Auscultation- o Apical systolic regurgitant murmur following a 4 S;
radiating

o S; | orabsent (murmur may replace S,).

o S;due to increased left ventricular end diastolic
volume. Auscultating an S; does not reflect the
severity of MR, nor does a systolic regurgitant
wave in the neck weins reflect the severity of TR.

o Diastolic flow murmur in severe MR

o Intall persons (eg. Marfan’s syndrome, maximal
intensity of MR murmur is close to left sternal
border)

o Radiation

- Left axilla or left interscapular area
- With ruptured chordate tendinae

¢ Perform a focused physical examination to distinguish between the systolic
murmur of mitral regurgitation due to dysfunctional papillary muscle (DPM)
versus ruptured chordate tendinae (RCT).

DPM RCT
» Flash pulmonary edema
» Loud S3 - +
» Loud S4 (3/6 or more) - +
» Decreased early systolic murmur - +
» Murmur radiates into carotids - +

Source: Mangione S. Hanley & Belfus 2000, page 261.
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SO YOU WANT TO BE A CARDIOLOGIST!

Q. How do you make the diagnosis of MR, in the absence of a murmur? (In
the patient with a thick chest, well aerated lung tissue and a large RV,
even severe MR may not have an audible murmur of MR)

>

o Large L-atrium and L-ventricle
o S, widely split

BT T T T T T T
MMM M MM WM MNK

Useful background: In mitral regurgitation (MR), the louder the murmur, the
more severe the regurgitation.

Source: Simel DL, et al. JAMA 2009, Table 33-12, page 445.

¢ Perform a physical focused physical examination to determine the severity of
mitral regurgitation (MR).
o Displased of apex (PMI) from large LV
Louder and longer apical systolic murmur
Loud S5
Early loud diastolic flow murmur after S
S2 widened, unless pulmonary hypertension is present and the S,split is
narrow

(@]
o
o
o

Abbreviation: LV, left ventricle; PMI point of maximal impulse of apex of LV.
Source: McGee SR. Saunders/Elsevier 2007, Box 42-1 pages 494 and 495.

Mitral regurgitation (MR): Precordium- Apical systolic thrill, apex displaced to
left. Auscultation- Apical systolic regurgitant murmur following a decreased S1
radiating to axilla; often hear S3 due to increased left ventricular end diastolic
volume. S1 | or absent (murmur may replace S1). Diastolic flow murmur in
severe MR.

Useful background: Mitral regurgitation (at the apex)
SYSTOLE DIASTOLE

3 ' St
(52) Diastolic flow

murmur ang S3
{only severe lesion)

Adapted from: Talley NJ, et al. Maclennan & Petty Pty Limited 2003, Figure

3.29, page 75.
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Useful background: Causes of mitral regurgitation (MR)

» Acute
o Rupture of the papillary muscle (often with Ml)

Endocarditis (often due to perforation of the MV leaflet or the chordate)

O
o Trauma
o Myxomatous degeneration of the MV

» Chronic
o Mitral valve leaflets
- Annular calcification
- Endocarditis
= Chordal and papillary muscles

Rheumatic
Prolapse
Annular clacification
Connective tissue disease
Congenital cleft
Drug related

o Heart

- Cordial and papillary muscles
= MV Prolapse
= Rupture of chordae
= Myocardial infarction
= Papillary muscle rupture

- Myocardium
= Regional ischemia of infarctions
= Dilated cadiomyopathy (coronary artery disease)
= Hypertrophic cardiomyopathy

- Left ventricular dilatation

o Connective tissue disorders
Abbreviations: MI, mitral insufficiency; MV, mitral valve

Adapted from: Baliga RR. Saunders/Elsevier 2007, page 9 and Ghosh AK.
Mayo Clinic Scientific Press 2008, Table 3-6, page 47.
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e Take a directed history and perform a focused physical examination for the
causes of chronic mitral regurgitation.

Mitral valve prolapse
Rheumatic heart disease
Left ventricular dilatation
Coronary artery disease
Annular calcification
Infective endocarditis
Papillary muscle dysfunction
Cardiomyopathy
Connective tissue disorders

O 0 O O OO OO0 o0

Source: Baliga RR. Saunders/Elsevier 2007, page 9.

¢ Perform a physical focused physical examination to distinguish between the
murmur of MR caused by rupture of the chordate tendinae (RCT) versus
papillary muscle dysfunction (PMD).

Physical sign RCT PMD

» Flash pulmonary o Yes - No
edema

» Timing of MR o Starts immediately - Starts at mid systole
murmur after S1 - Crescendo pattern

o Decreases in mid ending at S2
systole
» Radiation o Into carotids - Left axilla
> S4 o Yes - No

Adapted from: Mangione S. Hanley & Belfus 2000, page 261.

¢ Perform a focused physical examination to determine the severity of aortic
regurgitation.

» Pulse
o Wide pulse pressure

» Heart sounds
o Soft Sg
o Presence of S;

> Murmur
o Duration of the decrescendo diastolic murmur
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o Austin Flint murmur (an apical, low-pitched, diastolic murmur caused by
vibration of the anterior mitral cusp in the regurgitant jet, and is heard at
the apex.)

» Associated signs — L-CAF
Adapted from: Baliga RR. Saunders/Elsevier, 2007, page 15.

e Perform a physical focused physical examination to determine the severity of
mitral regurgitation (MR).

Displased of apex (PMI) from large LV

Louder and longer apical systolic murmur

Loud S;

Early loud diastolic flow murmur after S;

S2 widened, unless pulmonary hypertension is present and the S,split is
narrow

O 0O O O O

Abbreviation: LV, left ventricle; PMI point of maximal impulse of apex of LV.
Source: McGee SR. Saunders/Elsevier 2007, Box 42-1 pages 494 and 495.

Mitral Regurgitation (MR)

» Characteristics
o Maximal intensity of murmur
- Apex, but
- Intall persons (eg. Marfan’s syndrome, maximal intensity of MR
murmur isclose to left sternal border)
o Radiation
- Left axilla or left interscapular area
- With ruptured chordate tendinae
Anterior: mid-thoracic spine, or top of head (!)
Posterior: into the carotids

» Causes
o Adults
- Rheumatic damage to the valves
- Pallilary muscle dysfunction (especially after acute MI)
- Rupture of chordate tendinae (usually with infective endocarditis)
- Myxomatous degeneration of valve
- Mitral valve replacement
- LV dilatation
- Coronary heart disease
- Annular calcification
- Infective endocarditis
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- Cardiomyopathy
- Connective tissue disorders
o Infants

- Endocarditis fibroelastosis

- Congenital abnormality of anomalous left coronary artery arising
from the pulmonary artery

- Myocarditis

- Marfan’s syndrome

e Perform a physical focaused physical examination to distinguish between the
murmur of tricuspid regurgitation (TR) and mitral regurgitation (MR).

Sign Tricuspid Mitral regurgitation
regurgitation

» Pulse o Normal - Jerky, or normal
» JVP
o ‘V’' wave o 1 - Normal
o Deep Y descents
(Lancisi’s sign)
» Palpation
o Left parasternal o + o +
heave
» Auscultation
o Parasystolic murmur o + o +
o Intensity on o 1 o ™
inspiration o in3sec o inlsec
o Valsava o Toliver o Toaxilla
o Radiation o + o -
o AJR

Abbreviations: JVP. Jugular venous pressure; AJR, abdomino jugular reflux test

Adapted from: Baliga RR. Saunders/Elsevier, page 9; Mangione S. Hanley &
Belfus 2000, pages 264 and 265.

Tricuspid regurgitation

Inspiration A, P, Expiration
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o Usually secondary to pathology elsewhere in heatrt.

o Precordium — Right ventricular papasternal lift: systolic thrill at tricuspid
area.

o Auscultation — Holosystolic murmur increasing with inspiration

o V wave in jugular venous pulse: systolic liver pulsation

Adapted from: Mangione S. Hanley & Belfus 2000, page 251.

[l Causes
o R-CHF (large RV)
o Cor pulmonale
o SBE from IV drug abuse
o Often associated with TS

¢ Perform a focused physical examination for TR.

» General o Peripheral cyanosis

» Pulse o May have associated atrial fibrillation
> JVP o TV waves

» Heart o Parasternal heave, left side

o Heart sounds
- T P, (may be palpable)

- 83
o Murmur
- Pansystolic murmur
= Lower LSE

= Carvallo’s sign
- Mid-diastolic murmur of associated MS

> Liver o Pulsations/ bruit
o Hepatomegaly

» Signs of R-CHF

» Signs of caused o Functional

- CHF

- PHT

Rheumatic — mitral and/ or aortic valve disease
Infection — R.heart endocarditis

Endocrine — carcinoid syndrome

Hereditary

- Ebstein’s anomaly

- Endomyocardial fibrosis

O O O O
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o Infarction — RV papillary muscles
o Miscellaneous

- Tricuspid valve prolopse

- Blunt trauma

Abbreviation: LSE, left sterna edge, CHF, congestive heart failure; PhT,
pulmonary hypertension; RV, right ventricle

Adapted from: Baliga RR. Saunders/Elsevier 2007, pages 64 and 65.

[1 What are the 2 commonest causes of a palpable pulsation in the liver?
o TR
o Large angioma

e Take a directed history and focused physical examination for TR.

» Hi

@)

O
@)
O

story
IV drug use
Trauma to the chest
Rheumatic fever
Chronic obstructive pulmonary disease (COPD)

» Physical examination

o Skin - Peripheral cyanosis
- Ankle edema
o JVP - Large ‘v’ waves in the jugular venous pulse
o Pulse - Atrial fibrillation
o Heart - Palpation
= Left parasternal heave
= Palpable or loud P2
- Auscultation loud P2, S3
» Pansystolic murmur at LLSB which T in inspiration
(Carvallo’s sign)
» Mid-diastolic murmur of mitral stenosis
o Abdomen - Hepatomegaly systolic pulsations
- Ascites
» Causes
o Without pulmonary hypertension (PHT)
- Congenital
- Trauma

- Endocarditis
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o With (secondary to) PHT
- Mitral stenosis plus PHT
- ASD plus PHT
- R-CHF plus PHT
- R-CHF plus PHT, plus L-CHF

Abbreviation: ASD, atrial septal defect; LLSB, left lower sterna border; PHT,
pulmonary hypertension; R-CHF, right-side congestive heart failure

Adapted from: Baliga RR. Saunders/Elsevier 2007, page 64.
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SO YOU WANT TO BE A CARDIOLOGIST!

Q. Under what circumstances is the blood pressure lower in the legs than arms
(normal difference: 10-15 mm Hg higher in legs than arms)?

>

o Abnormal difference (Hill’s sign, > 20 mm Hg; exaggeration of normal,
indicating 1 SV (stroke volume)’ such as from tachycardia

o Atherosclerosis in the elderly

o Aortic dissection

o Aortic regurgitation (severe)

Adapted from: Baliga RR. Saunders/Elsevier 2007, page 15.

ELRE A A A A S L S S S S S S S S S S S S S S S S

SO YOU WANT TO BE A CARDIOLOGIST!

Q1. In the context of a systolic murmur, what is the significance if after a long
diatole (such as following a premature beat), the intensity of the murmur
becomes louder at the base but not at the apex?

Al. Then the systolic murmur is likely comprised of both a regurgitation
murmur plus an ejection murmur.

Q2. What is the exception to this general rule?

A2. The exception is mitral valve prolapse (MVP), in which, the murmur
becomes softer after a long diastole.

e T e T e T R R T R R R
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SO YOU WANT TO BE A CARDIOLOGIST!

Q1. What is the explanation for the murmur of TR (tricuspid regurgitation) not
being auscultated loudest at the left lower sternal border or epigastric
area?

Al. o When the RV enlarges from TR and displaces the LV laterally and
postoriorly, the murmur of TR will then be heard best at the right
sternal border or apex

o If the person with TR has COPD and air trapping, the murmur will be
heard over the free edge of the liver.

Source: Mangione S. Hanley & Belfus 2000, page 264.
Q2. In the context of tricuspid regurgitation, what is Carvallo’s sign?
A2. Carvallo’s sign is the pansystolic murmur of TR which increases with

Inspiration.
KA KRR AR AR R KA AR R A AR R AR KA KR KA R K AR R K R F R AR KA AR R A AR R K
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SO YOU WANT TO BE A CARDIOLOGIST!

Q. In the context of inspiration and its effect on cardiac murmurs, what is the
Rivera-Carvallo [RC] maneuver), and how does it differ from Carvallo’s
sign?

A. > R-C maneuver
o Inspiration cause a louder murmur across the pulmonic valve
» C. sign

o Inspiration causes a louder pansystolic murmur of TR (tricuspid
regurgitation, cluring or at the end of inspiration)

o Carvallo’s sign has high specificity but only 61% sensitivity to
distinguish TR from MR (mitral regurgitation, in which inspiration
does not cause a louder murmur).

Source: Mangione S. Hanley & Belfus 2000, page 218 and 258.

R e T e e T e e e T T T T T R R T T
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Mitral valve prolapse (MVP)

e Take a direct history and perform a focused physical examination for mitral
valve prolapse.

» History
o Palpitations associated with mild tachyarrhythmias
o Adrenergic symptoms
o Chest pain
o Anxiety or fatigue
» Physical Examination

Ay Py o Mid-systolic click, followed by
late or mid-systolic high
pitched crescendo murmur

o Squatting will bring the click
closer to the second heart

d and decrease the

. duration of the murmur
S ¢ SM o T with squatting
_ o 4 with valsalva manoeuvre,
C, click standing, bradycardia

» Complications
o Heart

- Murmur
= MR
= Endocarditis
= TR (myxomatous degeneration of TV)

- Arrhythmias:
= VT (Ventricular tachycardia)
= PST (Paroxysmal supraventricular tachycardia)
= VPC (ventricular premature contractions)

- Atypical chest pain

- Transient ischemic attacks (TIAS)

- Sudden death

» Associated conditions
o Chronic rheumatic heart disease
o Ischemic heart disease
o Marfan’s syndrome (high-arched palate, arm span greater than height,
straight back, pectus excavatus, HOCM)
o Cardiomyopathies
o ASD (secundum type)
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Ehlers-Danlos syndrome
Psoriatic arthritis
Ebstein’s anomaly

SLE

O O O O

Adapted from: Mangione S. Hanley & Belfus 2000, page 251, Baliga RR.
Saunders/Elsevier 2007, page 65; and Ghosh AK. Mayo Clinic Scientific Press
2008, Figure 3-9, page 49.

O YOU WANT TO BE A CARDIOLOGIST!

. In the patient with MR, what is the meaning of a diastolic rumble?

> O

o MR+ MS (combined mitral disease)
o T BV flow across the mitral valve during diastole

LR S L Tl T

MO R W W M W W

e e e e e e e e e e e M M e e e e M g e e e e e e
Trick Questions

Q1. Distinguish between the murmur of MR due to RHD, from LV dilation and
reduced contractility.

Al. MR from RHD: pansystolic murmur
MR from LV dilation: mid, late or pansystolic

Q2. Distinguish between the murmur of MR and AS with calcification.

A2. If there is a premature beat, or if there is associated AF, listen after the
pause, when there is T loudness of murmur in AS, but not in MR.

Abbreviation: AF, atrial fibrillation; AS, aortic stenosis; ASD, atrial septal
defect; AV, atrioventricular; BV, blood volume; FP, filling pressure; LV, left
ventricle; MR, mitral regurgitation; OS, opening snap; RHD, rheumatic heart
disease; TR, tricuspid regurgitation; VSD, ventricular septal defect

Q3. In the context of MR, why does the peripheral pulse have rapid upstroke
of short duration?

L L

A3. T BV regurgitating into LA causes | LV ejection time.

T e T e e T e T e T e e e e e e T e e T R R R R
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Trick Questions

Q1. The murmur of MR is usually associated with the apex beat displaced
down and out, but what is the mechanism by which the murmur of MR
may radiate to the neck?

>
=

o If a stream of blood regurgitates from the LV into the LA near
the aortic root, the murmur may radiate into the neck.

o This get of blood regurgitating to the aortic root may be seen
with a ruptured cord as tendinae, or with disease involvement of
the posterior leaflet of the mitral valve leaflet.

. From the examination of the heart, how do you access the severity of
MR?

>
N

An S; suggests T MR severity
A diastolic rumble (in the absence of associated MS) indicates T BV
flow across the mitral valve during diastole.

Q
w

. When does the absence of a mitral area murmur or a late systolic/
holosystolic murmur significantly reduce the likelihood of mitral
regurgitation?

e e T e e T T e e T e e e T e e e T T e e T T e e T R R R R R
Q
N

MM M M M N NN N NN NN NN xx

A3. In the setting of an acute myocardial infarction.

-

e e e e T e e T T T e e e e T M e e M T e
Trick Questions

In the patient with MR and S;, the S; arises from rapid LV filling, and
the S; in MR does not suggest T FP of LV or LV dysfunction.

Another, really tricky question

Q. In the patient with combined MR and MS, (usually due to RHD), what is
the significance of the presence of an S;or a large LA?

A. MR + MS + S; — indicates the MS is mild, and the dominant murmur is the
MR.
MR + MS + large LA — samething: MS is not clinically significant, and the
main problem is the MS.

T e e e e T T e T e T T R R R
AL A

Source: Baliga RR. Saunders/Elsevier 2007, page 12.

[ A A LN A LA A A AL A A
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YOU HAVE DECIDED NOT TO BE A PEDIATRIC BUT RATHER AN
ADULT CARDIOLOGIST!

Q. In the context of an ejection systolic murmur, what is the ‘Gallavardin
phenomenon’?

A. The high-frequency components of the ejection systolic murmur may
radiate to the apex, falsely suggesting mitral regurgitation

Source: Baliga RR. Saunders/Elsevier 2007, pages 32 and 33.

R e R T R R R
N e N R e e N A R R

2

T e R e T T R T e e T R e e e e e e e e e T T e e e e R e e e R T T T T
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SO YOU WANT TO BE A CARDIOLOGIST!

Q1. In persons with mitral regurgitation (MR), what is the meaning of a
diastolic rumble?

Al. Coexistent mitral stenosis (MS)

Q2. OK. In persons with MR, a diastolic rumble and a large left atrium, what
is the interpretation?

A2. No MS

Source: Baliga RR. Saunders/Elsevier, 2007, page 13.
Q. Give the causes of a precordial pansystolic murmur
A. o MR

o TR
o VSD

KKKKKKKK,K,KKKKKKKKKKK,K,KKKKKKKKKKK,K,KKKKKKKKKKK,K,KK}?

e R R R e e e e e e e e e e e e S N e e T R R R N N N R,
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SO YOU WANT TO BE A CARDIOLOGIST!

‘}:5‘

Q. How do you make the diagnosis of MR, in the absence of a murmur? (In
the patient with a thick chest, well aerated lung tissue and a large RV,
even severe MR may not have an audible murmur of MR)

>

o Large L-atrium and L-ventricle
o S2 widely split

T T e T TR T e T T T e e T T el e T T T e T T T e T T T e T T T e T T T T e T T T e T T B R
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§ SO YOU WANT TO BE A CARDIOLOGIST! ﬁ
¥ <
§ Q. You auscultate a systolic murmur which is suggestive of MR (mitral ﬁ
§ regurgitation). From the auscultation, how would you distinguish a MR 'y
b murmur caused by (rheumatic heart disease), versus MVP (mitral valve ﬁ
; prolapse) or PMA (papillary muscle dysfunction)? §
#

§ A. When E
§ > RHD: platform murmur %
W » MVP or PMA §
§ o Systolic murmur of MR begins in mid-systole, and extends to A,  «
i o Soft murmur, heard best at apex ﬁ
§ o Crescends pattern towards S, §
; o "Cooing" sound W
* o "Honking" sound (like Canada geese) §
§ o Myxomatous degeneration of posterior leaflet #
= o MVP syndrome: %
§ — Atypical chest pain ﬁ
§ —  Arrhythmias v
>< — Abnormal ECG b
4 o Mimics PMD from MI or HOCM g
§ o Sharp systolic click (chordal snap) in either mid or late systole, ﬁ
b followed by murmur is typical of MVP, and can be made buder ﬁ
§ by exercise. ﬁ
#

§ Adapted from: Mangione S. Hanley & Belfus 2000, pages 261 and 263. ﬁ
:‘i?&ﬂﬁﬂﬂﬂﬁ)&)ﬂ)\ﬂﬂﬁﬂﬁﬂﬂﬂﬁ)&ﬂ)\ﬂﬂﬂﬂﬁﬂﬂﬂﬁ)&)&)\ﬂﬂﬂﬂﬁﬂﬂﬂﬁ)&)ﬂ)\ﬂﬂ{x

SO YOU WANT TO BE A CARDIOLOGIST!

Q. During the strain phase of the Valsalva maneuver, there is increased
intrathoracic pressure, which leads to a decrease in venous return and
therefore a reduction of the blood volume moving into the LV. Thus,
straining reduces the loudness of heart sounds and murmurs, because
of the decrease in cross-Valvular gradients. So what is the question?
What are the two exceptions to the Valsalva maneuver softening heart
sounds/murmurs during the held phase?

A. o HOCM (hypertrophic obstructive cardiomyopathy)
o MVP (mitral valve prolapse)

Source: Mangione S. Hanley & Belfus 2000, page 257 and 268.

e e e e e e T T e T T T
B o e S
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SO YOU WANT TO BE A CARDIOLOGIST!

Q. When does the absence of a mitral area murmur or a late systolic/
holosystolic murmur significantly reduce the likelihood of mitral
regurgitation?

A. In the setting of an acute myocardial infarction.
Source: Simel DL, et al. JAMA 2009, page 439.

. }i}{}{}{}i}i}i}i}i}{}{}{}{}{}i}{}{}{}i}i}i}{}{}{}i}{}{}{}i}i}i}i}i}{}{}{}i}i}{}{}i}i}i}i}i}{}{}%

SO YOU WANT TO BE A CARDIOLOGIST!
Q. What is the mechanism of the click in MVP?

A. Clicks result from sudden tensing of the mitral valve apparatus as the
leaflets prolapse into the left atrium during systole.

R R R R R N e R R R
EUE A R S S

:E("}{'“}{"}(‘)("b(“}{“}{“}{k;{
R T
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SO YOU WANT TO BE A CARDIOLOGIST!
Q1. What are the complications of hypertrophic cardiomyopathy?

Sudden death

Atrial fibrillation
Infective endocarditis
Systemic embolization

>
=

O O O O

Q2. What is the most characteristic pathophysiological abnormality in
hypertrophic cardiomyopathy?

A2. Diastolic dysfunction

R e T T e T T e T T R
o L S S

Source: Baliga RR. Saunders/Elsevier 2007, page 76.

:‘i.-"&.-""a..-""\..-""\-;.-"&.-""\.ﬁﬂ)&)&ﬁ.-""\-\..-9'&.-"'1..-""a..-""\-\..-9'&.-"'1..-""xﬂ)&)&ﬁﬁﬂﬂﬁﬁﬂﬂﬁﬂhﬂﬁﬁﬂﬂﬁﬁﬂﬂﬁﬂhﬂﬁﬁa

Mitral (or tricuspid) valve prolapsed (MVP)

o Mid-to-late systolic click, best heard at the apes in the left decubitis
position, varying from cycle to cycle, Valsalva’s maneuver lengthens
click

o Backward snapping of prolapsed mitral leaflet, and sudden distention
of chordal apparatus, from mitral or tricuspid valve prolapsed.

o  Which two and only two murmurs are enhanced by Valsalva’s
maneuver? — mitral valve prolapsed) and HOCM (idiopathic
hypertrophic subaortic stenosis)

o Mid-to-late systolic click plus late systolic murmur suggests mitral valve
prolapse plus mitral regurgitation.

Source: McGee SR. Saunders/Elsevier 2007, page 498 to 501.
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» Mitral valve prolapse (MVP, not to be confused with most valuable [Sports]

player)

¢ Perform a focused physical examination for MVP (mitral valve prolapse).

» Case o
(@)
(@)
O
» Causes or fe)

associations

» Complications o

Mid-systolic click (MSC)
Mid- or late systolic murmur
Squatting ¥ duration of systolic murmur

Standing, valsalva
- TMSCand S2
- 7T duration of systolic murmur

Hereditary

- Marfan syndrome

- ASD, secundum (atrial septal defect)
- Ehlers — Danlos syndrome

- Ebstein’s anomaly

Rheumatic
- Rheumatic heart disease
- Systemic lupus erythematosis

Ischemic heart disease

Idiopathic — cardiomyopathics

Murmurs
- Associated MR =+
-  SBE

Arrhythmias

- VPC (ventricular premature
contractions)

- VT (Ventricular tachycardia)

- PST (paroxysmal supraventricular
tachycardia)

CNS
- TIA (transient ischemic attack)
- CVA (cerebrovascular accident)

Atypical chest pain
Sudden death

Adapted from: Baliga RR. Saunders/Elsevier, 2007, page 66.
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Useful background: Performance characteristics of physical examination for
determining the severity of characteristics systolic murmur of moderate to
severe mitral and tricuspid regurgitation

» Auscultating the murmur of mitral regurgitation (MR) has a positive likelihood
ratio (PLR) of 4.4 that the MR is moderate — to — severe, whereas for
tricuspid regurgitation (TR), palpating a pulsative liver has a PLR of 3.9 that
the regurgitation is moderate — to — severe.

» Auscultating an S; does not reflect the severity of MR, nor does a systolic

regurgitant wave in the neck weins reflect the severity of TR.

Finding PL
R

» Mitral Regurgitation (MR)
o Detecting MR 4.4

» Tricuspid regurgitation (TR)
o Pulsatile liver 3.9

Abbreviations: PLR, positive likelihood ratio; MR, mitral regurgitation; TR,
tricuspid regurgitation

Adapted from: McGee SR. Saunders/Elsevier 2007, Box 42-1, page 497.

Diastolic murmurs

ﬂ)&ﬂﬂﬁﬂ}t)&AA)‘\A)&Kﬂﬂﬁﬂﬂﬂﬂ)&)\ﬂﬂﬁﬁﬂﬁﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬁﬂﬁﬂﬂ)&ﬂﬁx

SO YOU WANT TO BE A CARDIOLOGIST!

Q.Give 5 causes of diastolic murmurs not due to valvular disease.

>

Atrial myxoma

Ventricular septal defect

Atrial septal defect

Normal cardiac structure, increased flow
Renal failure with volume overload
Thyrotoxicosis

Anemia

Sepsis

O O O O O O O O

Source: Simel DL, et al. JAMA 2009, Table 32-1, page 420.

L R L
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Useful background: Diastolic murmurs are classified according to the time of
onset of the murmur

> Early
o Begins with the second heart sound (S,).
o Decrease in intensity (decrescendo) and disappear before the first heart
sound (S1)
o Can continue through diastole.

» Mid
o Begins clearly after S, (in mitral stenosis, classically after an opening
shap [OS]).

» Late
o Begins in the interval immediately before S;.
o In mitral stenosis, the mid diastolic murmur may merge with the late
diastolic (presystolic) murmur.

Abbreviations: OS, opening snap
Source: Simel DL, et al. JAMA 2009, Figure 32-2, page 421.

» Mitral or tricuspid stenosis

o Degree of stenosis indicated by duration of murmur, not intensity

o Mitral stenosis- use bell, lightly applied at apex with patient on L side
after exercise. Presystolic accentuation is often a sign of pure stenosis,
but is absent in atrial fibrillation

o Tricuspid stenosis- murmur louder on inspiration

o Mitral or tricuspid distortion eg Carey-Coombs murmur of active
rheumatic carditis

» Mitral Stenosis
o Calcification of mitral annulus and leaflets
Rheumatic heart disease
Rheumatoid arthritis
Systemic lupus erythematosus
Malignant carcinoid
Congenital stenosis

O O O O O

» Conditions that Simulate Mitral Stenosis
o Left atrial myxoma
o Ball valve thrombus in the left atrium
o Cor triathriatum (a rare congenital heart condition where a thin
membrane across the left atrium obstructs pulmonary venous flow).

Adapeted from: Mangione S. Hanley & Belfus 2000, pages 266 to 269.
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Mitral stenosis

Useful background: Selected features of diastolic murmurs

S1

i ‘li
”'!””Hil“lllill o |an||” } u HM ' l”
S1

Adapted from: Simel DL, et al. JAMA 2009, Figure 32-2, page 421.

Useful background: Mitral stenosis (MS) (at the apex)

Systole Diastole

Presystolic
accentuation is
present only if the
patient is in sinus

Loud (S2) Opening snap

This distance is
inversely proportional
to the severity of the

stenosis

Source: Talley NJ, et al. Maclennan & Petty Pty Limited 2003, Figure 3.28, page

74
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Mitral Stenosis (MS)

o Head/ neck
- Malar flush
- Tavp
Peripheral pulse — sinus or AF
Apex
- Tapping (5™ ICS, MCL)
- Left parasternal heave (RV large)
Heart sounds
- Ts,
- OS (apex, left decubitus position)
- 1S, (from TPy)
- 1 S; (rapid LV filling)
o Murmur
- Rumbling
- Low-pitched
- Mid-diastolic
- Left lateral position
- During expiration
- Presystolic accentuation
- Louder after sit-ups or hopping

o O

o

Useful background:

The normal area of the mitral valve is 4 to 6 cm?. The flow across the valve
becomes turbulent when the cross sectional area is < 2 cm?. The MS is said to
be “tight” when this area is < 1 cm”.

e Give 4 complications of MS.
o LA enlargement

AF

Emboliaztion (eg CVA)

PHT

TR

R-CHF

O 0O O O O

Abbreviation: AF, atrial fibrillation; LA, left atrium; PHT, pulmonary hypertension;
R-CHF, right-sided conjestive heart failure; TR, tricuspid regurgitation.
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Systole Diastole

DM S, 0s OM S,

Precordium- tapping apex beat; diastolic thrill at apex; parasternal lift. Auscultation-
loud S1, P2 diastolic opening snap followed by rumble with presystolic
accentuation. Atrial fibrillation may be pulse pattern. Cold extremities. 1) This
distance is inversely proportional to the severity of the stenosis; 2) Presystolic
accentuation is present only if patient is in sinus rhythm

Useful background: physical examination for MS
» Assessment of severity
o The louder the murmur and the thrill, the more severe the MS

o Conditions making murmur louder without necessarily a greater pressure
gradient(false positive), unless there is associated pulmonary hypertension
which softens the murmur of severe MS, and unless there is associated
mitral regurgitation (which increases diastolic flow across the mitral valve
making a louder murmur of MS)

o Conditions making murmur softer, causing overestimation of severity
(false negative)
- Emphysema
- Very severe stenosis mitral or tricuspid valve
- Severe pulmonary hypertension
- Atrial fibrillation

Useful background: Performance characteristics of other cardiac findings in
mitral stenosis.

Finding (Ref) PLR
» Graham Steell murmur
o Detecting pulmonary hypertension 4.2
» Hyperkinetic apical movement
o Detecting associated mitral regurgitation or 11.2

aortic valve disease
» Hyperkinetic arterial pulse

o Detecting associated mitral regurgitation 14.2

(v,

L} N

Source: McGee SR. Saunders/Elsevier 2007, page 506.
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» Causes
o Rheumatic fever
Rheumatoid arthritis
Systemic lupus erythematosis
Malignant carcinoid (carcinoid syndrome)
Congenital: parachute mitral valve with one papillary muscle having
chordate attached to both leaflets of mitral valve
Myxoma of left atrium
Calcified bacterial vegetation of mitral valve
- Mitral annulus and leaflets
o Mimics
- Severe MR
- VSD
- Austin Flint murmur* of severe AR
- Ball valve thrombus in LA
- Cor triatriatum (a rare congenital heart condition where a thin
membrane across the left atrium obstructs pulmonary venous
flow)

@)
O
O
@)

o O

Abbreviations: MR, mitral regurgitation; VSD, ventricular septal defect; AL, left
atrium

*Definition: Austint Flint murmur: diastolic murmur (rumble) caused by functional
closure of the anterior leaflet of mitral valve when there is moderate-to-severe
aortic regurgitation, Distinguish from MS by the absence of an opening snap in
a non-calcified valve, and the presence of S3 (rare in mitral stenosis).

Adapted from: Mangione S. Hanley & Belfus 2000. page 266 to 269; and Baliga
RR. Saunders/Elsevier 2007, pages 4 and 7.

» Mitral or tricuspid stenosis
o Degree of stenosis indicated by duration of murmur, not intensity
o Mitral stenosis- use bell, lightly applied at apex with patient on L side
after exercise. Presystolic accentuation is often a sign of pure stenosis,
but is absent in atrial fibrillation
o Tricuspid stenosis- murmur louder on inspiration

» Increased AV flow rate
o Mitral area VSD and PDA
o Tricuspid area ASD and TAPVD
Source: Burton JL. Churchill Livingstone 1971, page 7.

e Perform a focused physical examination to distinguish between the diastolic
murmurs of mitral stenosis (MS) versus tricuspid stenosis (TS).
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Physical finding TS MS

» Location o epigastric and R/L
parastenal area
o over apex if RV is

very large
» effect on murmur of Louder softer
inspiration
» position to best hear R lateral decubitus L lateral
murmur decubitus
» quality “scratchy” Low pitch
» presystolic accentuation Absent present

Source: Mangione S. Hanley & Belfus 2000, pages 266 to 269.

HAVE YOU GIVEN UP YET AND DECIDED TO BE A CARDIOLOGIST?
Q1. What causes the tapping apex beat in mitral stenosis?

Al. An accentuated S1

Q2. What does a soft S1 mean in MS?

A2. Loss of mobility of the valve leaflets

)E{“}{“}{H"}{“}{}(‘)("b(“}{“}{“}{
HEHRAREEEEENEX
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HAVE YOU GIVEN UP YET AND DECIDED TO BE A CARDIOLOGIST?
Q1. What does the opening snap indicate?

*

Al. o Cause by the opening of the stenosed mitral valve and indicates
that the leaflets are pliable
o Usually accompanied by a sound S1
o Absent when the valve is diffusely calcified (when only the tips of
the leaflets are calcified, the opening snap persists)

Q2. What does a soft S; mean in MS?
A2. Loss of mobility of the valve leaflets

Source: Baliga RR. Saunders/Elsevier 2007, pages 4 and 7.

L O LR
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SO YOU WANT TO BE A CARDIOLOGIST!

Q1. A mid-diastolic murmur is auscultated, and MS is suspected. Give the
differential of the causes of a murmur which simulates MS.

>
=

LA myxoma

Ball valve thrombus of LA

ASD

Cor tri atriatum (a membrane across the LA which partially
blocks the pulmonary venous flow)

O O O O

Q2. In the context of a mid-diastolic murmur which must be differentiated from
MS, what is Lutembacher’s syndrome, and Ortner's syndrome?

A2. o Lutembacher’s syndrome : ASD + MS
o Ortner's syndrome: Large LA in MS causing paralysis of left
vocal cord, leading to hoarsensess.

e T e e e e e R T T e e R R R R e N e R R R
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SO YOU WANT TO BE A CARDIOLOGIST!

Q1. The commonest cause of mitral stenosis is ...... ?
Al. Rheumatic heart disease.

Q2. The commonest cause of MS is RHD. Give 4 rare causes of MS.

A2. Congenital
Rheumatoid arthritis
SLE

Malignant carcinoid

o Mitral valve calcification

O O O O

Abbreviation: SLE, systemic lupus erythematosis; MS, mitral stenosis
Q3. A tapping apex beat in MS is caused by .....?

A3. A pronounced S;.

Q4. Aloud S; in MS is caused by ...?

A4. Sudden closing of the valve leaflets during ventricular contraction in
systole.

Q5. An opening snap in MS is caused by ...?

T e e e T e T e e T e e T e e e T e e e T T T T R

A5. Opening of the stenosed but pliable mitral valve leaflets.
A A L A L A A L A A L A L A A A A A A e A
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SO YOU WANT TO BE A CARDIOLOGIST!

Q. Inthe context of mitral stenosis, what is Ortner's Syndrome?

A. o Hoarseness of voice caused by left vocal cord paralysis associated
with enlarged left atrium in mitral stenosis.

Source: Baliga RR. Saunders/Elsevier 2007, page 7.

R T N L P L e O O O S e e e e e e e S e

Trick Question

Q1. In the patient with known MS, what is the implication of the loss of the
opening snap (0S)?

Al. The OS is caused by the opening of the stenosed valve when the
leaflets are pliable. Once the leaflets become calcified, the OS
disappears.

Q2. The high-pitched OS occurs shortly after S,, and the shorter the
interval between S, and OS, the higher the LA pressure.
= What is the clinical significance of a short interval between S, and OS?

A2. A short interval between S2 and OS signifies T LA pressure, and
greater severity of MS.

Q3. The rumbling, low-pitched, mid-diastolic murmur of MS may be
associated with presystolic accentuation what is the cause of the
presystolic accentuation, first when the patient is in sinus arythm, and
secondly in atrial fibrillation (AF)?

A3. o Sinus rhythm: increased flow during atrial systole across the
narrowed.
o AF: turbulent flow across the mitral valve at the start of
ventricular systole

Q4. Give 3 findings suggesting that the MS is severe.
A4, Short distance between S, and OS
Long duration of MS murmur

Murmur of MS becoming softer
Signs of pulmonary hypertension (PHT)

O O O O
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Trick Question

Q1. What is the clinical significance of the diastolic murmur of MS becoming
softer?

Al. When the stenosis across the mitral valve becomes tighter, the murmur
becomes less prominent, even to the point of disappearing.

Q2. Perform a focused physical examination for PHT.

>
N

TP,

RV lift (L parasternal heave)
TIvP

Ascites

Peripheral edema

Signs of etiology eg MS, COPD

O O O O OO
wwwwwwvwvwwwwu’wwwwvwvwwwwwﬁ
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SO YOU WANT TO BE A CARDIOLOGIST!
Q1. What is the effect of pregnancy on MS?

Al. o Patients usually become symptomatic in T,
o Blood volume increases

Q2. In the context of MS, what is Ortner’s syndrome?

A2. Hoarseness of voice cause by keft vocal cord paralysis associated with
enlarged left atrium in mitral stenosis

Source: Baliga RR. Saunders/Elsevier 2007, pages 4 and 7.

Q. Give two circumstances when an opening snap does not occur with
mitral stenosis (MS)

>

o Combined MS and MR (mitral regurgitation)
o Calcified

mitral

stenosis

e e e e e T T R T e e e e T T R T e e e e T T T T e T e T T e R T T T e S S S R T W W R W W W
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Tricuspid stenosis (TS)

[1 Causes
o Associated with
- TR
- MS
o SLE

o Carcinoid tumor

Aortic regurgitation

Useful background: Aortic regurgitation (at the left sternal edge)

Systole Diastol
e

“I“lll..

Flow murmur Length of murmur is
proportional to the
severity of the lesion

S1 S1

1|||““h
!

Source: Talley NJ, et al. Maclennan & Petty Pty Limited 2003, Figure 3.32, page 79.

¢ Perform a focused physical examination for the patient with aortic
regurgitation (AR).

» Extra-cardiac
o Head & neck
- Head-nodding (in timed with systole; de Musset’s sign)
- Eyes — Argyll Robertson pupils (syphilis)
- Uvula — movement (timed with systole; Muller’s sign)
- Palate — high arch (Marfan’s syndrome)
- Carotids — Corrigan’s sign (visible pulsating carotids)
o Pulse
- Large volume, rapid fall
- Wide pulse pressure
o MSK
- Hands — rheumatoid arthritis
- Capillary — pulsation in nail beds (Quincke’s sign)
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- Arm span > height (Marfan’s syndrome)
- Back — ankylosing spondylitis

> Heart

o Heart sounds
- Si, Sy usually normal
- TS, pulmonary hypertension
- 1S, severe AR
- Sz (bicuspid aortic valve, or severe AR)

o Apex beat
- Outward displacement
- forceful

o Murmur
- Diastole, early

= High-pitched
» LSE

» |eaning forward
» End of expiration
- Diastole, mid

= Apex of heart
= Low-pitched

- Austin Flint murmur
= Mimicking MS, but with no OS
= Sean in severe AR

» The regurgita

nt jet of blood in AR causes the anterior cusp of

the mitral valve to vibrate
- Systole

= Base of heart

» Ejection-like crescendo — decrescendo murmur

Abbreviation: LSE, left sterna edge; OS, opening shap

Useful background: Causes of aortic regurgitation

» Inherited/
congenital

» l|diopathic

> Infection

» MSK

A.B.R Thomson®© “Mastering The Boards and Clinical Examinations” Part |
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Bicuspid aortic valve
Marfan’s syndrome

Dilation of aortic root and annulus
Cystic medial necrosis

Rheumatic fever
Bacterial endocarditis
Syphilis

Ankylosing spondylitis
Reiter's syndrome

(v,
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> Cardiac

Atherosclerosis
Hypertension

O O O O O

Aortic dissection
Rupture of sinus of valsalva
Non-functioning prosthetic valve

198

Useful background: Aortic regurgitation: Symptoms and findings on examination

Acute

Chronic

» Symptoms

> Examination

(0]

Shock

Arrhythmia

Chest pain

- Dissection, RCA
- Infarct

Faint, short diastolic
murmur

Pulmonary edema
dyspnea

(0]

O

o O O O

Dyspnea
Fatigue
Exercise
intolerance
Night sweats
Palpitations
Peripheral pulses
- Quincke and
Duroziez signs
- Pistrol-shot pulse
- Enlarged,
diffuse,
hyperdynamic
LV

Murmur etiology
- LSB—valve

- RSB -root
Enlarged heart
Enlarged aorta
LVA

ST elevation I, 111,
F (if aortic
dissection into
RCA)

Abbreaviation: LSB, left sterna border; LV, left ventricle; LVH, left ventricular
hypertrophy; RCA right coronary artery; RSB, right sterna border

Adapted from: Ghosh AK. Mayo Clinic Scientific Press 2008, Table 3-3, page

44.
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o Perform a focused physical examination to access the severity of AR.

> Heart sounds o S,
O Sg
> Pulse o T Pulse pressure
» Apex o Extensive outward displacement from LVH/ LVD

(cor bovinum)
» Murmur Long decrescendo diastolic murmur
Extention of murmur to fill all of diastole
Louder murmur
Presence of Austin Flint murmur

O O O O

» Signs of L-CHF
Abbreviations: LVD, left ventricular dilation; LVH, left ventricular hyperteophy

e Perform a focused physical examination for aortic regurgitation.

A,

P,

DM

e

Often associated with Marfan’s syndrome, rheumatoid spondylitis.
Precordium — Apex displaced laterally and anteriorly

Thrill often plapable along left sterna border and in the jugular notch.
Carotids — Double systolic wave

Auscultation — Decrescendo diastolic murmur along left sternal border
M, and A, are increased

O O O O O O

Adapted from: Mangione S. Hanley & Belfus 2000, page 251.
Useful background: Causes

» Acute Aortic Regurgitation
o Infective endocarditis
o Aortic dissection
o Trauma
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o Failure of prosthetic valve
o Rupture of sinus of Valsalva

e Take a directed history and perform a focused physical examination for
aortic regurgitation.

» General
o Dyspnea
Fatigue
Exercise intolerance
Night sweats

O O O

» Lung
o Pulmonary edema

» Heart
o Shock
o Arrhythmia
o Chest pain
— Dissection
— Infarct
Palpitations
Peripheral pulses
— Quincke and Duroziez signs
— Enlarged, diffusely hyperdynamic LV
o Murmur, etiology
— LSB - valve
— RSB —root

o O

Abbreviation: LSB, left sterna border; LV, left ventricle; LVH, left ventricular
hypertrophy; RSB, right sternal border

Adapted from: Ghosh AK. Mayo Clinic Scientific Press 2008, Table 3-3, page
44,

¢ Give 3 clinical features that suggest that a patient’s AR is not due to the
commonest cause (rheumatic fever), but rather is due to syphilis.

o No murmurs other than just AR
o Angina, not relieved with nitrates
o Calcified ascending aorta
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» The murmur of AR is diastolic, but what may cause a systolic murmur
together with the typical diastolic murmur of AR?
o AR plus AS
o AR plus MR
o Aneurysm
o Systolic hypertension

[1 What are the clinical findings which help to distinguish PDA (patent ductus
arteriosis) from the murmur of AR?
o Diastolic murmur in PDA is
- Late (rather than early as in AR)
- Loudest anteriorly, left side
- May be heard posteriorly
o Associated with a thrill

Adapted from: Mangione S. Hanley & Belfus 2000. page 271 and 272.

» MSK
o Reiter's syndrome
o Ankylosing spondylitis

> Rheumatic fever
> Endocarditis

» Conditions associated with aortic valve leaflet abnormalities
o Marfan syndrome
o Rheumatoid arthritis
o Ankylosing spondylitis

» Diseases that affect the aortic root
o Hypertension
o Syphilis
o Inherited connective tissue disorders
o Aortic aneurysm (dissection of descending aorta)

» Misdiagnosed AR
o Easily confused with similar murmur of pulmonary regurgitation or
tricuspid regurgitation (Graham Steell murmur): early diastole, 2" L-ICS
due to pulmonary hypertension.
o Sudden onset AR is different from chronic AR by having a soft/absent
S1, and a diastolic murmur which is never holodiastolic (only early-to-
mid diastole)

Abbreviaton: AR, aortic regurgitation

Adapted from: Baliga RR. Saunders/Elsevier 2007, page 14 to 16; Simel DL, et

al. JAMA 2009, page 430.
%
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§ SO YOU WANT TO BE A CARDIOLOGIST!

#

§ Q1. In which cardiac phases are the diagnosis and severity of AR and MR
¢ made?

><

; Al. Curious comparison: AR is diagnosed in diastole, but its severity

§ assessed in systole; MR is diagnosed in systole, but its severity is

Y assessed in diastole

#

E Q2. In the context of aortic regurgitation (AR), what is Landolfi's sign?

#

§ A2. The pupil contracts in systole, and dilates in diastole

U U LR R R S R S R S R R R R R R R R

A,

-

P,

s

S, DM
> Apex o Displaced laterally and anteriorly
o Thrill often palpable along left sternal border and in the
jugular notch.
» Carotids o Double systolic wave.
» Auscultation- o Decrescendo diastolic murmur along left sternal
border; S1 and A2 are increased.
o Length of murmur is proportional to severity
> Associations o Marfan’s syndrome,

o Rheumatoid spondylitis.

» Causes of acute aortic regurgitation
o Infective endocarditis
o Aortic dissection
o Trauma
o Failure of prosthetic valve
o Rupture of sinus of Valsalva
Adapted from: Baliga RR. Saunders/Elsevier 2007, page 16; and Burton JL.
Churchill Livingstone 1971, page 9 and Mangione S. Hanley & Belfus 2000.
page 251.
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e Perform a physical examination to determine the severity of aortic
regurgitation.

Wide pulse pressure

Soft S2

Duration of the decrescendo diastolic murmur

Austin Flint murmur (an apical, low pitched, diastolic murmur caused by
vibration of the anterior mitral cusp in the regurgitation jet, and is heard
at the apex)

o Signs of left ventricular failure

o Hill’s sign

O O O O

Adapted from: Baliga RR. Saunders/Elsevier 2007, page 1; Burton JL. Churchill
Livingstone 1971, page 9.

e T e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e

SO YOU WANT TO BE A CARDIOLOGIST!

”

Q. In the context of Aortic regurgitation, what is “Hill’s” sign?

A. o Higher systolic pressure in the leg than in the arm, and
o An indicator of severity of aortic regurgitation

e T e e e e e
AR R R AR

Useful background: Performance characteristics for aortic regurgitation (AR)

Finding PLR
» Characteristic diastolic murmur
o Detecting mild aortic regurgitation or worse 9.9
o Detecting moderate-to-severe aortic regurgitation 4.3
» Early diastolic murmur loudest on right side of sternum
o Detecting dilated aortic root or endocarditis 8.2
» The finding of an early diastolic murmur which NS

becomes softer with amyl nitrite inhalation is not of
significant use to distinguish AR versus Graham Steell
murmur

Adapted from: McGee SR. Saunders/Elsevier 2007, Box 41-1, page 486.
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> Characteristics of moderate-to-severe AR

Sensitivity ~ Specificity

Finding (%) (%) PLR NLR
» Diastolic murmur
o Murmur grade 3 30-61 86-98 8.2 0.6

or louder

Only when the diastolic blood pressure is < 50 mm Hg, the pulse pessure is =
80 mm Hg, or Hill's test is = 60 mm Hg are these findings have a positive
likelihood ratio (PLR) which makes then clinically useful (PLR, 19.3, 10.9 and
17.3 , respectively). Duroziez’s sign, femeral pistol shot bruit, and the water
hammer pulse do not signify sevee AR. Modest PLRs are associated with S3
gallop (5.9), and enlarged or sustained apical impulse (2.4).

Source: McGee SR. Saunders/Elsevier 2007, Box 41-2, page 488.

» Likelihood ratios of the physical examination for detecting aortic regurgitation

Patient Population PLR NLR
» Overall cardiac Referred for evaluation of systolic 5.1 0.82
examination murmur
» Third heart sound  Patients with isolated aortic 5.9 0.83
(to identify severe insufficiency, referred for
AR) echocardiography

Abbreviations: AR, aortic regurgitation; Cl, confidence interval, PLR, positive
likelihood ratio; NLR, negative likelihood ratio.

Source: Simel DL, et al. JAMA 2009, Table 32-4, page 429.

Useful background: Likelihood ratios for typical murmur to predict aortic
regurgitation (AR), or an S; to predict severe AR

Finding (type of clinician) PLR NLR
» Typical murmur Mild or greater 8.8-32 0.2-
0.3
o Cardiologist Moderate or 4.0-8.3 0-0.1
greater
o Murmur intensity Grade 3 4.5
(generalist or Grade 2 1.1
cardiologist) Grade 1 0
No murmur 0
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Finding (type of clinician) PLR NLR

> Third heart sound Severe 5.9 0.83
(Ss3) (cardiologist)

Abbreviations: PLR, positive likelihood ratio; NLR, negative likelihood ratio

Source: Simel DL, et al. JAMA 2009, Table 32-5, page 430.

e e e T e e e e R e e e T R e e e e e e e e e e e e e e e e e R T e e e e e e e T R R T R N

# SO YOU WANT TO BE A CARDIOLOGIST!

Q. In the context of aortic regurgitation (AR), what is Duroziez’ double
murmur?

regurgitation, or coarctation of aorta.

T e T R T R R R R
>
O

» Causes of collapsing pulse: Hyperdynamic circulation due to
o Aortic regurgitation
o Thyrotoxicosis
o Severe anaemia
o Paget’s disease
o Complete heart block

Source: Baliga RR. Saunders/Elsevier, 2007, page 78.

Useful background: Aortic regurgitation

» If the examiner does NOT hear an AR murmur, the likelihood that the patient
has AR is diminished as follows:

NLR 0.1 for moderate or greater AR
NLR 0.2 to 0.3 for mild or greater AR

» If the examiner DOES hear an AR murmur, the likelihood that the patient has
AR is increased as follows:
PLR 4.0 to 8.3 for moderate or greater AR
PLR 8.8 to 32.0 for mild or greater AR

Abbreviations: AR, aortic regurgitation; PLR, positive likelihood ratio; NLR,

negative likelihood ratio
%

Source: Choudhry NK, et al. JAMA 1999; 281:2231-38.
L} N
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Application of gradual pressure over femoral artery in persons with ao?m
regurgiatation (AR) results in a to-and-fro systolic and diastolic murm@r
o Sensitivity of 58-100% for AR (false positive in all high output states).
o False negative Duroziez’ murmur in mild AR, AR+AS, mitral stenosis §|
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HEERARREERA

SO YOU WANT TO BE A CARDIOLOGIST!

Q. What causes a systolic murmur to accompany to the typical diastolic
murmur of AR?

A. Severe AR, or concurrent AS (i.e. AR+AS)

A L

"

HHH NN N N N N M

e T e e e e T e e e e T e e e e e e e e e T e e e e e e e M e e e e e e e e N
Trick Questions!

Q1. Aortic regurgitation (AR) has both a forward flow and a reverse flow
component leading to the pulsus bisferiens and the “pistol shot” femoral
bruit as well as the Duroziez’ double murmur over the femoral artery. You
auscultate a double murmur over the femoral artery, and pressure over
the caudad portion of the compressing diaphragm of the stethoscope
enhances the reverse flow murmur. But the patient does not have AR.
What condition do they have?

>
=

. PDA (patent ductus arteriosus)

QO
N

. When a patient with AR was admitted, you discovered that she he had
pulsus bisferiens. A week later the consultant cannot palpate this
abnormal pulse. Did you overcall the presence of this abnormal pulse,
because you knew they had AR and you thought they “should” have this
kind of pulse?

>
N

. Not necessarily. The pulsus bisferiens lessens and then disappears when
L-CHF develops.

e e e e e T e e R R R e e e e e e e e e e R e T N e e
L e i L L

LR N R N

Trick Question

Q. The early diastolic murmur of AR is usually heard best with the diaphragm
and at the LSE. What is the significance of this murmur being auscultated
at both the right and the left sterna edge?

A. As a result of the AR, the ascending aorta becomes dilated and displaced,
so that this high pitched early diastolic murmur becomes audible on both
sides of the sternum.

R R R R R R

(v,

L} N
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O YOU WANT TO BE A WHIZ-KID CARDIOLOGY RESIDENT!

100%.
Give 4 causes of false megative Duroziez's maneuver.

Mild AR

AR plus AS

AS plus MS ({ LV filling from mitral stenosis [MS])

AS plus MR (4 LV emptying from mitral regurgitation [MR])
Coarctation of the aorta

Q1. The sensitivity of Duroziez's maneuver for aortic regurgitation (AR) is 58
to
[ ]

>
=

O 0O O O O

Q2. Perform a focused physical examination to distinguish between the
Duroziez' double murmur of AR, and “false positive” Duroziez’s sign, not
due to AR.

o This signis AR is due to one murmur from forward flow, and one
from reverse flow
o Any high — output state may cause a pulsus bisferiens as well as
the Duroziez double murmur.
o The double murmur in high- outflow states one both due to
forward flow
- Auscultate over the femoral artery, and hear the to — and —
fro murmur
- Pressure over the cephalad edge of the compression
stethoscope diaphragm increases both murmurs in high-
output states
- Pressure over the caudad edge of the diaphragm increases
only the murmur from the reverse flow, as occurs in AR
o Distinction method

>
N

Cephalad pressure

N
7T forward flow of (

both murmurs in Caudad
high-output states pressure

T reverse flow
murmur position
of the double
murmur of AR

e e R e e e e e e e e e e e e e T e e e T e e e T e e T e e e T T e e T e e e T R R R R R
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» Aortic or pulmonary regurgitation
o Aortic regurgitation — often missed. Listen with diaphragm all down L
sternal edge for soft ‘whispered R murmur with patient leaning forward
in expiration
o Pulmonary regurgitation- usually due to pulmonary hypertension
o Austin-Flint due to Aortic Incompetence mimics mitral stenosis
o Graham Steell due to mitral stenosis, mimics pulmonary regurgitation

» Continuous (‘Machinery murmur’)
o Patent ductus arteriosus (PDA)
o Aortico-pulmonary septal defect
o Pulmonary AV fistula
o Bronchial artery anastomosis in pulmonary atresia
o Venous hum
o Combined AS and Al, or MR and AR

EL R A A A S N A S S A S S S S S S S S

SO YOU WANT TO APPLY FOR A CARDIOLOGY RESIDENCY!
Stump Your Staff — See if they know more than four of the eponymous signs of
aortic regurgitation

» Quincke’s sign: capillary pulsation in the nail beds- it is of no value, as this
sign occurs normally

Corrigan’s sign: prominent carotid pulsations
De Musset’s sign: head nodding in time with the heartbeat
Hill’s sign: increased blood pressure in the legs compared with the arms

Mueller’s sign: pulsation of the uvula in time with the heartbeat

YV V. V V VYV

Duroziez’s sign: systolic and diastolic murmurs over the femoral artery on
gradual compression of the vessel

Y

Traube’s sign: a double sound heard over the femoral artery on
compressing the vessel distally; this is not a ‘pistol shot’ sound that may
be heard over the femoral

Corrigans neck pulsation

>

» De Mussetts head nodding

» Duroziez’s femoral diastolic murmur
>

Quincke’s capillary pulsation (nails)

Source: Talley NJ, et al. Maclennan & Petty Pty Limited 2003, Table 3-13,
page 78.

(v,
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SO YOU WANT TO BE A CARDIOLOGIST!

Q. Under what circumstances is the blood pressure lower in the legs than
arms (normal difference: 10-15 mm Hg higher in legs than arms)?

o Abnormal difference (Hill's sign, > 20 mm Hg; exaggeration of
normal, indicating 1 SV (stroke volume)’ such as from tachycardia

o Atherosclerosis in the elderly

o Aortic dissection

o Aortic regurgitation (severe)

Adapted from: Baliga RR. Saunders/Elsevier 2007, page 15.

e e e T T T R R T T N
>

SO YOU WANT TO BE A CARDIOLOGIST!
Q. In the setting of severe aortic regurgitation, what is Duroziez’ murmur?
A. Auscullation of the femoral artery with slowly increasing pressure of the

diaphragm of the stethoscope on the artery causes a systolic and
diastolic back — and — forth murrmur.

R R R R R R

Cardiomyopathy

¢ Perform a focused physical examination for hypertrophic cardiomyopathy
(HC).

Pathophysiology outflow tract obstruction leading to diastolic dysfunction
o JVP - ‘a’wave

o Pulse - Carotid, bifid
- Peripheral, may have associated AF

o Palpation - Double apical impulse
- PP (pulse pressure) after an extrasystolic beat;
aka (B-B-M sign)

o Heart - S,
sounds
o Murmur - Ejection systolic murmur
- LSE (left sterna edge)
- Intensity

= | by squatting
= 7T by standing, valsalva maneuver

o Signs of SBE (subacute bacterial
%
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endocarditis)
o Signs of systemic embolization
o Signs of associated Friedreich’s ataxia

o Perform a focused physical examination for the type and cause of
cardiomyopathy.

» Congestive
o Large flask-shaped heart
o Atrial fibrillation or LBBB common
o Tricuspid regurgitation (TR)

» Constrictive (often due to amyloidosis)
» HOCM

o Jerky, arterial pulse, S3; variable late systolic murmur down LSE
Abbreviations: ECG, electrocardiography; HOCM, hypertrophic obstructive
cardiomyopathy; LBBB, left bundle branch block; LSE, left sternal edge.
Source: Burton JL. Churchill Livingstone 1971, page 17.

Useful background: Causes of cardiomyopathy

» Primary
o ldiopathic
o Endomyocardial fibrosis or fibro-elastosis
o Hypertrophic obstructive cardiomyopathy (HOCM)
o Pregnancy and puerperium

» Secondary
o Toxins, drugs — alcohol, anthracyclines

o Anemia

o Endocrine
- Pheochromocytoma
- Thyrotoxicosis
- Hypothyroidism

- Hypoadrenalism
o Infection- viral (Coxsachie)
- Toxoplasmosis
- Schistosomiasis
- Chagas disease (trypanosoma)
- Sarcoidosis
- TB
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o Infiltration
- Amyloidosis
- Leukemia
- Hemochromatosis
o Metabolic
- Beri-beri
- Iron overload
- Carcinoid
- Porphyria
- Glycogen storage disease
- Cobalt or antimony poisoning
‘Collagen-vascular’ disease
- SLE
- Arteritis
- Systemic sclerosis
- Rheumatoid disease
- Ankylosing spondylitis
o Neuromuscular
- Friedreich’s ataxia
- Myopathies (eg dystrophia myotonica, Duchenne)

o

Abbreviations: HOCM, hypertrophic obstructive cardiomyopathy; SLE, systemic
lupus erythematosus; TB, tuberculosis

Adapted from: Burton JL. Churchill Livingstone 1971; and Davey P. Wiley-
Blackwell, 2006, page 162.

Useful background: Effort of inspiration on cardiac murmurs

> Increases: TS, TR, PS
> Decreases: MS, MR, AS, AR, L= R shunts

Abbreviations: AS, aortic stenosis; AR, aortic regurgitation; MS, mitral stenosis;
MR, mitral regurgitation; PS, pulmonary stenosis; TS, tricuspid stenosis; TR,
tricuspid regurgitation.

Source: Burton JL. Churchill Livingstone 1971, page 7.

“Trustworthiness is a gating mechanism for social
interactions.”

Grandad

(v,
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Useful background: Abnormal diastolic function in myocardial disease

Phase

Influencing Factors

> Relaxation

» Passive filling

> Atrial contraction

Source: Ghosh AK. Mayo Clinic Scientific Press, 2008, Table 3-30, page 112.

o Age
o Ischemia
o Hypertrophy

o Myocardial compliance
o Heartrate

o Atrial contraction
o Atrioventricular synchrony

Useful background: Classification of Cardiomyopathies

212

» Infection o Viral
o Bacterial
o Parasitic

> Infiltration o Amyloidosis
o Hemochromatosis
o Glycogen storage disease
o Sarcoidosis
o Fat

» Inherited

o Obstructive Endomycardial o Friedreich’s ataxia
Fibrosis o Muscular dystrophies
o Fibroelastosis Puerperal Idiopathic o Gargoylism

» Nutritional o Starvation
o Kwashiorkor

» Toxic o Alcohol
o Drugs

» Immune o Rheumatoid arthritis
o SLE
o Scleroderma

» Endocrine o Polyarteritis nodosa
o Myxedema
o Acromegaly

» Congenital o Myasthenia gravis

Adapted from: Davies IJT. Lloyd-Luke LTD 1972, Table Ill, page 84.
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e Take a directed history and perform a focused physical examination for the
three types of cardiomyopathy.

» Congestive failure
o Often tricuspid regurgitation
o Large flask-shaped heart
o Low voltage ECG
o Atrial fibrillation and LBBB common

» Constrictive (often due to amyloidosis)

» HOCM
o Angina, syncope
Dyspnea
Jerky arterial pulse
3rd heart sound
Variable late systolic murmur down LSE
Decreased by negative inotropic drugs

O O O O O

Source: Burton JL. Churchill Livingstone 1971, page 17.

Pericardial diseases

Useful background: Pericardial friction rubs

» Systolic as well as diastolic components (one near S3, early in diastole; the
second diastolic component is at time of S4)

» May resemble a S3 gallop

> Best heard 3/4™ LSB (left sterna boarder); sitting up, leaning forward, holding
breath in inspiration

» Caused by pericarditis:

o All pericardium
- Viral
- Lupus
- Uremia

o Focal pericarditis
- Myocardial infarction
- Tumor

Source: Mangione S. Hanley & Belfus 2000, page 272 to 273.
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Useful background: Pericardial Friction Rub

o Softening or rub suggests development of pericardial effusion
o May be diffuse or localized (eg. MI, trauma, metastatic tumor)
o Effect of breathing:
- Pericardial rub persists in inspiration, expiration, or both.
- Pleural rub disappears when breathing held in either
inspiration or expiration
o The “Big 3” for the diagnosis of chest pain, pericardial rub, characteristic

ECG changes

Adapted from: McGee SR. Saunders/Elsevier 2007, page 510 to 512 and
Mangione S. Hanley & Belfus 2000, page 234.

1 Perform a focused physical examination to determine if a patient’s
pericardial rub has
progressed to the development of a pericardial effusion.

1 Rub
o Transient
o Localized
o Presentin both systole and diastole
o Louder when
- Sitting forward
- Pressing more firmly with stethoscope

[1 Effusion
o Pulsus paradoxicus (inspiration decreases rather than the normal
increase in pulse rate & volume).
o Dullness, 2™ left ICS (intercostals space)

o 2" L. ICS dullness disappears on sitting.
o Collapse of base of L. lung

Note: At lease 250 mL of fluid is necessary in pericardial sac before a clinical
diagnosis of effusion can be made.

1 Perform a focused physical examination to determine if a patient’s elevated
JVP is due to SVC (superior vena caval) obstruction?

o Face
- Edema
- Cyanosis
- Collateral vessels
o Eyes
- Exophthalmosis
- Papilledema
o Signs in face and eyes become worse when the patient leans forward.
[1  Perform a focused physical examination to determine if a patient’s elevated
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JVP is not due to congestive heart failure.

o Heart
- CHF (congestive heart failure)
- TR (tricuspid regurgitation)
- [1 blood volume
- Bradycardia

o VC (vena cava)

- SVC obstruction

- [ intra-abdominal pressure on IVC
o Neck

- Compression of neck veins
o Lung

- Pleural effusions

- [ intrathoracic pressure

Pericarditis
> Pulse

l I T 2 |:)RTusus
] Il!hmlnhlllul “nlnl 1|I|||:H|SI_ seradowcus) |

» Blood pressure
o SBP | (| PPand|

BP with
tamponade)
> JVP
Abbreviations: » HEART
JVP, jugular venous pressure; o Percussion
PP, pulse pressure; - Enlarged, with
PR, pulse rate; effusion
SBP, systolic blood pressure o Auscultation
- Friction rub

- Heart sounds
may be reduced

Source: Mangione S. Hanley & Belfus 2000, page 246-251; pages 74 and 75.
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e Take a directed history for the causes of pericarditis.

>

>

Abbreviations: EMF, endomyocardial fibrosis; TB, tuberculosis

Immune
o Collagen vascular disease

Metabolic
o Rh. Fever
o Uremia
o Myxedema

Tumor
o Neoplasm
o Radiation

Trauma
o Post —surgery

Idiopathic
o Endomyocardial fibrosis (EMF)

Drug (phenylbutazone)

Infective
o Viral
o Bacterial (pyogenic or TB)
o Mycotic

o Parasitic

o Post — purulent constriction

216

Post - myocardial infarction (Dressler's syndrome; pericarditis may be focal)

Adapted from: Burton JL. Churchill Livingstone 1971, page 18; Baliga RR.
Saunders/Elsevier 2007, page 96.

Useful background: Causes of constrictive pericarditis

Tuberculosis (<15% of patients)
Connective tissue disorder

Neoplastic infiltration

Radiation therapy (often years earlier)
Postpurulent pericarditis
Hemopericardium after surgery
Chronic renal failure

O O O O O O O
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¢ Perform a focused physical examination for constrictive pericarditis.

» General o Dyspnea
o Momiting
o Cough
o Cachectic
» JVP o Prominent x and y descents
o Kussmaul’s sign (T JVP with inspiration)
» Pulse o 1/3 have AF
» Apex beat o Not palpable
» LSE o Early diastolic knock which T with inspiration
o Differentiate from
- TP2
- S3gallop
- OSof MS
- Pericardial sound
- Atrial myxoma (tumor “plop”)
o No pericardial rub
» Lungs o Associated pleural effusion
» Abdomen o Hepatomegaly
o Ascites
» Lower o Pitting edema
legs

Abbreviations: AF, atrial fibrillation; JVP, jugular venous pressure; LSE, left
sterna edge; MS, mitral sternosis; OS, perning shap

¢ Perform a focused physical examination for acute cardiac tamponade.

» Inspection
o Tachypnea
- Anxiety
- Restlessness
- Syncope

» JVP 1, Kussmaul’s sign, prominent x but absent y descent

» Pulse and blood pressure
- rapid pulse rate
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- pulsus paradoxus
- hypotension

» Apex beat: not palpable

» Auscultation: reduced heart sounds

» Lungs: dullness and bronchial breathing at the left base (due to lung
compression by the distended pericardial sac).

Abbreviation: JVP, jugular venous pressure

Adapted from: Talley NJ, et al. Maclennan & Petty Pty Limited 2003, page 69.

e Perform a focused physical examination to distinguish between the jugular
venous pulse and the carotid artery pulse.

Kussmaul's signs

» Paradoxical elevation of CVP during inspiration

» In addition to causing an elevated CVP, venoconstriction probably also
contributes to the positve abdominojugular test and Kussmaul's sign, two
signs that often occur together

» Most patients with constrictive pericarditis and Kussmaul's sign also have a
notably positive abdominojuglar test

Source: McGee SR. Saunders/Elsevier 2007, page 382

e Take a directed history and perform a focused physical examination for
chronic constrictive pericarditis.

» History
o Tiredness
Exertional dyspnoea
Effort syncope
Symptoms due to ascites
Ankle swelling
Nausea, vomiting, dizziness,cough

O O O O O

» Physical signs: cachexia
o Pulse and blood pressure: Pulsus paradoxus (more than the normal
10 mm Hg fall in the arterial pulse pressure on inspiration, because
increased right ventricular filling compresses the left ventricle); low
blood pressure
o The JVP 1, Kussmaul’s sign (uncommon); prominent x and y

descents |
(¥,
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o Apex beat: not palpable
o Auscultation: Heart sounds distant, early S3, early pericardial knock
(rapid ventricular filling abruptly halted)
o Abdomen: hepatomegaly, splenomegaly,ascites
o Peripheral edema
o Causes of chronic constrictive pericarditis:
- Cardiac operation or trauma
- Tuberculosis
- Histoplasmosis or pyogenic infection
- Neoplastic disease
- Mediastinal irradiation
- Connective tissue disease (especially rheumatoid arthritis)
- Chronic renal failure.

Abbreviation: JVP, jugular venous pressure

Adapted from: Baliga RR. Saunders/Elsevier 2007, page 96; Burton JL.
Churchill Livingstone 1971, page 18.

¢ Perform a focused physical examination to distinguish between the presence
of chronic pericarditis with constriction constructive pericarditis (CP) and
cardiac tamponade (CT).

» Inspection - Cachexia, in chronic tachypnea
- Anxiety, restless (CT)
- Syncope (CT)

» Palpation
o Pulse - Increased rate
- Pulsus paradoxus
- (| BP oninspiration > 10 mmHg)
- (JVP 1, Kussmaul’s sign, prominent x and y
descents)
o Blood - Reduced
pressure
o Apex beat - Difficult to feel
» Auscultation - Difficult to hear heart sounds
- Early S;
- Pericardial knock
» Associations - Hepatosplenomegaly

- Peripheral edema
Left lung base dull, with bronchial breathing due to

lung compression (CT)
%
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» Signs of pericardial disease: 1 JVP, dyspnea, pericardial rub or effusion

» Signs of cardiac tamponade: pulsus paradoxus: ASA, severe LV dysfunction
(especially those with uremic pericarditis), regional tamponade (tamponade
affecting 1 or 2 heart chambers, such as following heart surgery), severe
hypotension, aortic regurgitation.

» Cardiac tamponade without pulsus paradoxus: ASD, severe LV dysfunction
(especially those wtih uremic pericarditis), regional tamponade (tamponade
affecting 1 or 2 heart chambers, such as following heart surgery), severe
hypotension, aortic regurgitation

Abbreviations: ASA, American Society of Anesthesiologists; ASD, atrial septal
defect; CPC, chronic pericarditis with constriction; CT, cardiac tamponade; JVP,
jugular venous pressure; LV, left ventricle

Adapted from: McGee SR. Saunders/Elsevier 2007, Table 43-1, 43-2, page
513, 514.

Useful background: Causes of pericardial effusion

» Exudates o Acute pericarditis

o Metastatic malignancy
» Transudates o CHF

o Liver failure

o Nephrotic syndrome

o Myxedema
» Hemopericardium o Aortic dissection

o Trauma

Source: Davey P. Wiley-Blackwell, 2006, page 163.

“Science is never cast in stone and ideas are written
with a finger on shifting sand.”

Anonymous

(v,

L} N
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Perform a focused physical examination for constrictive pericarditis (CP) and
cardiac tamponade (CT).

Physical finding Frequency (%)
CP CT
» JVP 1
o 1ydescent 98 100
o (Friedrich’s sign) 57-94 -
o Kussmaul’s sign 50 0
» Pulse
o AF tachycardia > 100 bpm 36-70 0
> BP
o Pulsus > 10 mmHg 17-43 81-100
o Paradoxicus >20 98
>30 78
>40 49
38
» Auscultation of precordium
o Pericardial knock 28-94 23
o Rub 4
o | heart sounds - 36-84
» Other
o Hepatomegaly 87-100 58
o Edema 63 27
o Ascites 53-89 -

Abbreviations: AF, arterial fibrillation; BP, blood pressure; CP, constrictive
pericarditis; CT, cardiac tamponade; JVP, jugular venous pressure

Adapted from: McGee SR. Saunders/Elsevier 2007, Table 43-1, 43-2, pageS
513 and 514.

R T R T R R
L A A

SO YOU WANT TO BE A CARDIOLOGIST!

Q. In the context of cardiac tamponade, what is Beck’s triad?

A.

o Low arterial blood pressure
o High venous pressure

o Absent apex in cardiac tamponade is known as Beck’s triad

Source: Baliga RR. Saunders/Elsevier 2007, page 100.
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SO YOU WANT TO BE A CARDIOLOGY RESIDENT!

Q1. Which 2 causes of pericardial rub do not usually progress to a
pericardial effusion?

Al. Pericardial rub caused by myocardial infarction, or uremia.

Q2. What are the ECG changes which suggest that a rub has
progressed to an effusion?

A2. o Low voltage
o TsST
o Changes occur in all limb leads

Q3. What is the easy way to distinguish between the ECG changes
of a myocardial infarction (M) versus pericardial effusion?

A3. Low voltage and T ST changes do not occur in all limb voltages in mL.

Q4. Which cause of constrictive pericarditis does not usually
cause cardiomegaly, murmurs or atrial fibrillation (AF).

A4. Tuberculous pericarditis

Q5. In the context of the patient with constrictive pericarditis, what is
Broadbent’s sign?

A5. Intercostal indrawing during systole.
Q6. What are the types of pulmonary stenosis (PS)?
A6. o Valvular

o Subvalvular: infundibular and subinfundibular
o Supravalvular

R e e R e e T e e T e e T e e e T e e T e e e T e e e T T e e T R R R R R

Source: Baliga RR. Saunders/Elsevier 2007, page 82.

e e T e T e e o Mt M Mt S M o Mt M o Mt M M Mt Mt M M Mt M M M e M M

LA A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A

Useful background: Causes of constrictive pericarditis

» Infection
o Tuberculosis (<15% of patients)
o Postpurulent pericarditis
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> Infiltration
o Neoplasm
o Connective tissue disorder

> Immune

» Radiation
o Often years earlier

» Surgery
o Hemopericardium

» Chronic renal failure

Adapted from: Baliga RR. Saunders/Elsevier, 2007, page 96.

¢ Perform a focused physical examination for acute cardiac tamponade.

» General signs
o Tachypnea
— Anxiety
— Restlessness
— Syncope
Pulse and blood pressure: rapid pulse rate, pulsus paradoxus;
hypotension
JVP 1, Kussmaul’s sign, prominent x but absent y descent
Apex beat: not palpable
Auscultation: reduced heart sounds

o

O O O O

compression by the distended pericardial sac).
Source: Talley NJ, et al. Maclennan & Petty Pty Limited, 2003, page 69.

Lungs: dullness and bronchial breathing at the left base (due to lung

223

Useful background: Performance Characteristics for coronary artery disease

The only historical points with significant characteristics for coronary

artery disease is typical angina (positive likelihood ratio, 5.8), a previous
myocardial infarction, and age over 70 years (2.6). Three curious physical

findings include ankle — to - arm pressure index < 0.9 (PLR, 4.1), arcus senilis

(3.0), and ear lobe crease (2.3).

Source: McGee SR. Saunders/Elsevier 2007, Box 45.1, page 531.

(v,
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o Perform a focused physical examination to distinguish a chronic constrictive
pericarditis (CP) from acute cardiac tamponade (CT).

Vital Signs CT CP
» Pulse and blood Pulsus paradoxus v/ v
pressure
Pulse rate 1 v
> Respiratory Rate 1 1
» Kussmaul’s Sign v/ 1
» JVP 1x absent y descent + +
» Apex Beat Impalpable v/ v
» Heart sounds Loudness l !
S3 - -
Pericardial knock - -
> Lungs Left base dull v/ -
Bronchial breathing v -
» Abdomen Hepatomegaly - +
Splenomegaly - +
> Lower leg Edema - +

Adapted from: Talley NJ, et al. Maclennan & Petty Pty Limited 2003, page 69.

Diseases of the aorta

» In the patient with coarctation of the aorta and notching of the ribs, which ribs
are not affected?
o Ribs 1 & 2: intercostals arteries arise from the subclavian artery,
o Remainder of ribs: intercostals arteries arise from the aorta belo/ abuse
(?) the coarctation.

» What condition causes cyanosis of the legs and clubbing of the toes, and
why?
In childhood type coarctation, the narrowing is above the ductus arteriosus.
As a result of the associated pulmonary hypertension, unsaturated bloody
flows from the pulmonary artery, and is shunted through the ductus
arteriosis to the lower aorta.
o Childhood coarctation
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» What condition causes cyanosis of the left but not the right hand and arm?
o Childhood coarctation, with the left subclavian artery arising below the
patent ductus arteriosus.

» Name two conditions which cause a systolic bruit heard best at the left
scapular region, or then post — axillary region?
o Coarctation of the aorta
o Pulmonary AV aneurysm

[1 What bedside sign helps to distinguish between the two?
o With pulmonary AV aneurysm, there is associated cyanosis

» Systemic hypertension is commonly associated with coarctation of the aorta.
In which arteries do they develop thrombosis?
o Notin brain, heart or kidney
o Why — no associated atherosclerosis (ie, while the cause of the
hypertension in
coarctation is not clear, it is not due to atherosclerosis)

» What are the commonest causes of death in the patient with coarctation of
the aorta?
o Brain — ruptured cerebral aneurysm
o Heart
- SBE
- CHF
- Rupture of aorta

¢ Perform a focused physical examination for syphilitic aortitis with saccular
aneurysm of aorta.

» Nerves
o L. recurrent laryngeal nerve
- Hoarseness or aphonia
o Cervical sympathetic nerve
- Unequal pupils (Horner’s syndrome)

» Trachea
o Tug, displacement, stridor

> Bronchi
o Cough, atelectasis

» Brachial artery
o Difference in BP in arms > 20 mmHg

> Heart
o Aortic dilation, AR
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o Signs of MI, from obstruction of coronary arteries
o Signs of myocarditis
o Conduction defects (syphilitic gamma)

» Bone
o Erosion of spine, pulsation in region of L. scapula, bulging of aortic area
of chest wall

Abbreviations: AR, aortic regurgitation; BP, blood pressure; MI, myocardial
infarction

Source: Davies IJT. Lloyd-Luke LTD., 1972, page 38.

[1 What are the clinical findings which help to distinguish the murmur from an
aortic aneurysm from the similar murmur of AS? In aortic aneurysm,
o No thrill
o No plateau pulse
o [1 A; (not (1, as with AS)

1 Besides the murmur which sounds like AS, what other clinical findings
suggest the murmur is due to dissecting aortic aneurysm?
o Expansile pulsation in right 2", 3 intercostals spaces
o Right-sternal dullness
o Expansile pulsation on right side of neck
o Tracheal tug in suprasternal notch

Useful background: Abdominal Aortic Aneurysm (AAA)

Width of aorta by Sensitivity PLR NLR

palpation (%)

» >3.0 cm (all) 39 12.0 0.72

» 3.0cm-3.9cm 29

» >4.0cm 15.6 0.51

» 4.0 cm-4.9cm 50

» >5.0cm 76

Physical sign Sensitivity Specificity
(%) (%)

» Definite pulsatile mass 28 97

» Definite or suggestive pulsatile 50 91

mass

» Abdominal bruit 11 95

» Femoral bruit 17 87

» Femoral pulse deficit 22 91
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SO YOU WANT TO BE A CARDIOLOGIST!

Q1. The pulse rate determined in the right radial artery is slower than on the
left side. What is the likely explanation?

Al. An aneurysm of the ascending aorta, or common carotid artery.

Q2. A patient has a higher blood pressure taken from the right as compared
with the left arm, what are the explanations?

>
N

» R. brachial artery o Occlusion/ stenosis

> Aorta o Coarctation
o Dissection
» Thoracic outlet
syndrome

> Heart o Aortic stenosis (supraventricular)
o Patent ductus arteriosus
L D L L D L L L D N L L D L L I D L L L D L L L D L L R D N R R N N R P DR M U M D N

e R e R e e e e T R T R T T N
R e T T L T T L e T T U C T T Y

Useful background: Performance characteristics of clinical findings for thoracic
aortic dissection

Symptom or sign PLR NLR

» Focal neurologic deficit 6.6-33 0.7-0.9
» Pulse deficit 5.7 0.7

» Enlarged aorta or wide mediastinum 2.0 0.3

All other symptoms/signs (including pulse deficit, murmur of aortic indufficiency
and widened mediasternum on chest X-ray have low sensitivity — [Simel David
L, Rennie Drummond, Keitz Sheri A. The Rational Clinical Examination:
Evidence- based clinical diagnosis. JAMA 2009, Table 50-8, page 672.])

Note that many historical symptoms and signs on physical examination have a
PLR < 2 (and are not included here)

Abbreviations: PLR, positive likelihood ratio; NLR, negative likelihood ratio

Source: Simel DL, et al. JAMA 2009, Chapter 50, Table 50-9, page 673.
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Useful background: Sensitivity of findings for thoracic aortic dissection (TAD)

Finding Sensitivity
» History

o Hypertension 0.65

o Hypertension, age <40y 0.34
» Symptoms

o Abrupt onset 0.84

o Abruptonset<40y 0.96

o Chest pain 0.71

o Chest pain, age <40y 1.0

» Chest radiograph
o Widened mediastinum 0.63

Note: Some possible findings in TAD are not included because the sensitivity is
< 66%. These would include Marfan syndrome, age < 40 y (0.05); Marfan
syndrome (0.04); Pulse deficit (0.32); Murmur of aortic insufficiency (0.28) and
Back pain (0.30).

Source: Simel DL, et al. JAMA 2009, Table 50-8, page 672.

e Take a directed history and perform a focused physical examination to
distinguish between aortic dissection (AD) and valvular aortic regurgitation.

Finding PLR NLR
» Chest pain
» Pulse pressure deficit between arms (SBP 6.0 NS
> 20 mmHg between right and left arms)
» Focal neurological signs (obstruction of 334 NS
cranial or vertebral arteries)
> 2 of above findings 53(>30% 1 -
probablility of AD)
» 3 of above findings 65.8 (> 50% 1
probablility of
AD)

» Differences in SBP > 20 mmHg between right and left arms
Note: The presence of aortic regurgitation is not mentioned here, since its PLR
is < 2.

Abbreviation: AD, aortic dissection; PLR, positive likelihood ratio; NLR, negative
likelihood ratio; NS, not significant; SBP, systolic blood pressure

Adapted from: McGee SR. Saunders/Elsevier 2007, Box 15.2, page 163.
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SO YOU WANT TO BE A PEDIATRIC CARDIOLOGIST!
Q1 What causes rib notching?

Al. Coarctation of the aorta
Pulmonary oligemia
Blalock-Taussig shunt
Subclavian artery obstruction
Superior vena caval syndrome
Neurofibromatosis

Arteriovenous malformations of the lung or the chest wall

O O O O O O O

Source: Baliga RR. Saunders/Elsevier 2007, page 86.
Q2. What are the types of aortic coarctation?

A2. » Common:

o Infantile or preductal where the aorta between the left subclavian
artery and patent ductus arteriosus is narrowed. Its manifests in
infancy with heart failure. Associated lesion include patent ductus
arteriosus, aortic arch anomalies, transposition of the great
arteries, ventricular septal defect.

o Adult type: the coarctation in the descending aorta is juxtaductal or
slightly postductal. It may be associated with bicuspid aortic valve
or patent ductus arteriosus. It commonly between the age of 15
and 30 years.

» Rare
o Localized juxtaductal corctation
o Coarctation of the ascending thoracic aorta

Source: Baliga RR. Saunders/Elsevier 2007, page 85.
Q3. What are the fundal findings in coarctation of aorta?

A3. Hypertension due to coarctation of aorta causes retinal arteries to be
tortuous with frequent ‘U’ turns; curiously, the classical signs of
hypertensive retinopathy are rarely seen.

Q4. Young persons may be diagnosed with coarctation of the aorta, whereas
in older persons aortic disease may be from dissection or obstruction
from atherosclerosis. What abnormalities found on physical examination
will suggest these diseases of the aorta?

Ad. o Asymmetry i Sr.n\”nls L. - Pulse strength, timing
- Systolic blood pressure
- Armyvs Leg

R e e e e e e e T e e e e e e e e e e e e e e e e e T e e e e e e e e e T e e R R R R e e e R R R
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Useful background: Performance characteristics of aortic dissection

Finding Sensitivity Specificity PLR NLR
(%) (%)
» Individual findings
o Pulse deficit 12-49 82-99 6.0 NS
o Aortic regurgitation 15-49 45-95 NS NS
murmur
o Focal neurologic signs 14 100 334 NS
» Combined findings
0 predictors 4 47 0.1
1 predictor 20 0.5
2 predictors 49 5.3
3 predictors 27 100 65.8

Source: McGee SR. Saunders/Elsevier 2007, Box 14.1, page 149.

Coarctation of the aorta (adult type)

Perform a focused physical examination of the heart and cardiovascular
system for coarctation of the aorta presenting in an adult.

Definition: narrowing of aorta just at or slightly after the ductus

Body habitus: the torso of the body is better developed in the upper than the lower

part of the body

Pulses

BP

Suprasternal notch

PMI
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Radial arterial pulse R > L
Femoral arterial pulse weak and delayed,
compared to brachial arteries

SBP — arms > legs
DBP — arms =legs
PP - Tinarms compared to legs
- R=Larm
Systolic thrill
Heaving, if associated enlargement of LV

L} N



> Heart o
O
> L. sterna border o
> Back o
O
(@)

> Associations

O O O O O
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If associated bicuspid aortic valve (50% of
persons)

systolic ejection click

May have associated PDA, VSD, MS, MR, SBE
Systolic murmur at base of heart

Harsh, systolic ejection murmur

Harsh, systolic ejection murmur
Collaterals over scapula
Systolic murmur over scapular collaterals

Congestive heart failure

Aortic dissection (especially in pregnancy)
Systemic hypertension

Turner syndrome

Berry aneurysm (circle of Willis) pressure on
cranial nerve Ill

Abbreviation: DBP, diastolic blood pressure; L, left side; LV, left ventricle; MR,
mitral regurgitation; MS, mitral stenosis; PDA, patent ductus arteriosus; PMI,
point of maximum impulse; PP, pulse pressure; R, right side; SBE, subacute
bacterial endocarditis; SBP, systolic blood pressure; VSD, ventricular septal

defect

P L T

A.

LU T T L T T T

EE I S Y

SO YOU WANT TO BE A CARDIOLOGIST!

Q. What are the complications of aortic coarctation?

o Severe hypertension and resulting complications:

— Stroke

— Premature coronary artery disease

Bacterial Endocarditis

» Definition: Infective endocarditis (IE) is a life-threatening infection of the
cardiac endothelium associated with significant morbidity and mortality.

O

O

Occur as a result of

» Injury or trauma to the cardiac andothelial surface, e.g.
= Turbulent blood flow
= Fibrin deposition
= Bacterial adherence

Complications
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» Heart

= HF (heart failure)

= Peri-annular abscess
» Vessels

=  Aneurysm
» Kidney

= Glomerulonephritis
» Embolization

Gin AS, et al. Chapter 113. In: Therapeutic Choices. Grey J, Ed. 6th Edition,
Canadian Pharmacists Association 2012, page 1474.

e Perform a focused physical examination for embolization to extra-cardiac
sites in a patient with infective endocarditis.

> Eyes o Roth spots
o | visual acuity
o Conjunctival petechiae

» Fingers o Janeway lesions
o Clubbing
» Mucosal surfaces o Petechiae
» Skin o Splinter hemorrhages

o Osler nodes

» Lung o Pulmonary edema
o Pleuritic rub

> CNS o Numerous defects

» Spleen o Splenomegaly

¢ Perform a focused physical examination for infective endocarditis

» General signs
o Fever
o Weight loss
o Pallor (anemia)

» Eyes
o Pale conjunctivae (anemia)
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o Retinal or conjunctival hemorrhages (Roth’s spots are fundal vasculitic
lesions with a yellow centre surrounded by a red ring).

Hands
o Splinter hemorrhages
o Clubbing (within six weeks of onset)
o Osler's nodes
o Janeway lesions

Arms
o Evidence of intravenous drug use

Heart
o Signs of underlying heart disease
— Acquired (mitral regurgitation, mitral stenosis, aortic stenosis, aortic
regurgitation)
— Congenital (patent ductus arteriosus ventricular septal defect,
coarctation of the aorta
— Prosthetic valves
Abdomen: splenomegaly

Peripheral evidence of embolisation to limbs or central nervous system

Take a directed history and perform a focused physical examination for
bacterial endocarditis (BE) (pathophysiological approach).

Systemic o Fever
disease o Pallor (anemia)
o Weight loss
Vasculitis o CNS — CVA (embolic)
o Eye — Roth spots
o Heart

- New, or change in pre-existing murmur

- CHF (congestive heart failure)

- Conduction defects

- Pericarditis

- Endocarditis

- Infection of prosthetic valves
= Valve dysfunction
= Structural or non-structural dysfunction
= Endocarditis

o Artery
- Mycotic aneurysm
- Rupture of aneurysm
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o Skin
- Finger clubbing splinter hemorrhages in beds of
nails
- Osler’'s nodes
- Janeway lesions
- Petechiae
o Gl —ischemic bowel disease

» Immune o MSK
changes - Arthralgias

- Clubbing
- Anemia

» Differential SBE (subacute bacterial endocarditis)

Non-bacterial endocarditis

Atrial myxoma

SLE (systemic lupus erythematosus)

Sickle cell disease

O O O O O

» Complications o Heart
- CHF
- Conduction defect
- Valve damage
- Coronary artery embolization
- Infection of
» Valve ring (abscess)
= Myocardium
» Fungal endocarditis
» Pericarditis
= Aortic root
» Fistula in sinus valsalva
o Arteries
- Septic emboli to vasa vasorum
- Mycotic aneurysms
- Rupture of aneurysms (eg cerebral vessels, and
hemorrhage)
o CNS
- Brain abscess
- Fungal endophthalmitis

o Spleen —infarcts
o Gl tract — mesenteric ischemia
o Kidney — diffuse or focal glomerulonephritis
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Useful Terms

» Osler's o Small, red, tender nodules in pulp of fingers
nodes o Arise from inflammation around infected
embolization
» Janeway o Red, non-tender flat lesions on palms of hands
lesions and soles of feet

o Blanch on pressure

In a person with suspected bacterial endocarditis, perform a focused physical
examination to distinguish between Osler’s nodes, and janeway lesions.

Osler’s nodes Janeway lesions
> Small v v
> Red v v
» Tender v No
» Nodules v Flat lesions
> Blanch No v
> Finger tips v No
> Palms/ soles No v

Useful background: Definition of infective endocarditis according to the modified
Duke Citeria

»  Definitive infective endocarditis
o Pathological criteria
- Microorganisms demonstrated by culture or histological examination
of a vegetation
- A vegetation that has embolized
- Anintracardial abcess specimen
- Pathological lesions
- Vegetation or intracardiac abscess confirmed by histological
examination showing active endocarditis
o Clinical criteria
- 2 major criteria; or
- 1 major criteria and 3 minor criteria; or
- 5 minor criteria
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> Possible infective endocarditis

o
o

1 major criterion and 1 minor criterion; or
Minor criteria

» Rejected diagnosis of infective endocarditis

o
(©]
(©]

O

Firm alternative diagnosis explaining evidence of IE; or

Resolution of IE syndrome with antibiotic therapy for < 4 days; or
No pathological evidence of IE at surgery or autopsy, with antibiotic
therapy for < 4 days; or

Does not meet criteria for possible IE as above

Reproduced with permission: Therapeutics Choices. Sixth Edition. Ottawa,
Canada: Canadian Pharmacist Association 2012, Table 1, page 1476.

Useful background: Definition of terms used in Modified Duke Criteria for the
diagnosis of infective endocarditis

» Major criteria

O

Blood culture positive for IE

- Typical microorganisms consistent with IE from 2 seperae blood

cultures: Viridans streptococci, Streptococcus bovis, HACEK group,

Saphylococcus aureus; or community-acquired enterococci in the

absence of a primary focus; or

- Microorganisms consistent with iE from persistently positive blood

culture defined as follows: At least 2 positive cultures of blood samles

drawn > 12 hour apart; or all of 3 or a majority of = 4 separate culture of

Coxiella burnetii or anti-phase 1 1gG antibody titer > 1:800

Evidence of endocardial involvement

Echocardiogram positive for IE (TEE recommended for patients with

prosthetic valves, rated at least “possible IE” by clinical criteria, or

complicated IE (paravalvular abscess); TE as first test in other patients)
defined as follows:

- Oscillating intracardiac mass on valve or supporting structures, in the
path of regurgitant jets, or on implanted material in the absence of an
alternative anatomic explanation; or abscess; or new partial
dehiscence of prosthetic value.

New valvular regurgitation (worsening or changing or pre-existing

murmur not sufficient)

Reproduced with permission: Therapeutics Choices. Sixth Edition. Ottawa,
Canada: Canadian Pharmacist Association 2012, Table 2, page 1476.

A.B.R Thomson®© “Mastering The Boards and Clinical Examinations” Part |

(v,

L} N



237

Useful background: Modified Duke Criteria for the diagnosis of infective
endocarditis

> Definite infective endocarditis

» Diagnosis accepted
o Pathologic criteria

- Microorganism on culture or histologic examination of a vegetation,
a vegetation that has embolize, or an intracardiac abcess specimen;
or
- Pathological lesion; vegetation or intracardiac abcess confirmed by
histologic examination showing active endocarditis.
o Clinical criteria®
- 2 major criteria, or
- 1 major criterion and 3 minor criteria, or
- 5 minor criteria
o Possible infective endocarditis
- 1 major criterion and 1 minor criterion, or
- 3 minor criteria

» Diagnosis rejected
o Firm alternative diagnosis explaining evidence of infective endocarditis,
or
o Resolution of infective endocarditis syndrome which antibiotic therapy
for < 4 days, or
o No pathological evidence of infective endocarditis, as above

Modified Duke criteria, as quoted in: Ghosh AK. Mayo Clinic Scientific Press,
2008, Table 15-5, page 598.

¢ Perform a focused physical examination for bacterial endocarditis.

» Clinical features of subacute bacterial endocarditis
o Fever, tachycardia, arthralgia, pallor with café au lait complexion
Microscopic hematuria
Oslers nodes- pink, tender, on digits, palms or soles
Splinter hemorrhages and petechiae
Clubbing
Splenomegaly
R- CHF or other endocardial damage

O O 0O O O O
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- Pneumococcus, haemolytic streptococcus, staphylococcus,

gonoccus
Pericardium
- Pneumonia
- Strep’
Myocardium
- Staph’

o Affects either a previously normal or abnormal valve

> Su

@)

O O 0 O 0O O O

@)

bacute damage

Cusps, chordae tendinae, endocardium, aorta
Usually affects a previously abnormal valve
New murmur, or changing murmur

Fever

Joint pain and tenderness
Anemia

Petechial hemorrhage
Embolism

Clubbing

> Risk factors

Stratify risk of having bacterial endocarditis

> Hi

O O O O O

O

gh risk factors » Constitutional risk factors
Rheumatic fever o Fever
Artificial valves o Chills
Previous IE o Malaise
IV drug users o Night sweats
Intravascular o Anorexia
devices (e.g. arterial o Arthralgias
lines)
» Moderate risk factors » Cardiac risk factors
Most congential o Murmur
heart o Palpatation
Malformations o CHF
Valvular dysfunction
HCM » Pulmonary risk factors
MVP with MR o Septic pulmonary embolism

O O O O
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Stratify risk of having bacterial endocarditis

» Ask the patient about:

o Prosthetic heart valves o
o Recent surgeries o
Indwelling catheters o
or hemodialysis o

o Recent IV drug use

» Neurological risk factors

Immune mediated phenomena
Focal deficit

Headache

Meningitis

» Metastatic infection

O

O

Organ infarction
Embolic manifestations

» Peripheral signs

@)

O O O O

Petechiae
Conjunctivae
Buccal mucosa
Palate

Splinter hemorrhages: linear dark
red streaks (nails)
Janeway lesions: ~ 5mm non-tender

hemorrhagic macules on palm and
soles

Osler’s nodes: small painful nodules on
fingers, toe pads, lasing hours-days
Roth spots: retinal hemorrhage with
pale center near optic disc

» MSK

O

O

O

O

Splenomegaly
Synovitis
Vasculitis
Glomerulonephritis

Abbreviations: R-CHF, right side congestive heart failure; HCM, hypertrophic
cardiomyopathy; IE, infectious endocarditis; MR, mitral regurgitation; MVP,

mitral valve prolapse.

Adapted from: Burton JL. Churchill Livingstone 1971, Filate W, et al. The
Medical Society, Faculty of Medicine, University of Toronto 2005, Table 13,

page 66.
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SO YOU WANT TO BE A CARDIOLOGIST!

Q1. In the context of the patient with suspected SBE (subacute bacterial
endocarditis), how do you differente Roth spots from other types of red
lesions of the retina?

Al. Red lesions of the retina are caused by
o Microaneurysm
Blot an dot hemorrhages
Flame and splinter hemorrhages
Preretinal hemorrhages, including subhyaloid hemorrhages space
Roth spots are hemorrhages with a fibrinous centre which gives them
a white spot with a red halo.
White- Centered hemorrhages are associated with
- SBE
- Diabetes
- Intracranial hemorrhage
- Leukemias
- Various infectious processes

O
@)
@)
O

o

Adapted from: Mangione S. Hanley & Belfus 2000, page 99.

Q2. In the context of reddish lesions on the palms of the hands or soles of
the feet, distinguish between Janeway lesions and Osler’s nodes.

A2. Janeway lesions are small and non-tendon whereas, Osler’s nodes are
swollen, tender. Janeway lesions arise from septic emboli or sterile
vasculitis in endocarditis (with or without bacteremia, gonococcal sepsis,
or lupus (SLE).

e R e e e e e T e e e T e e e T R e T T
B T

LA e L e Sl e e e e e e e

SO YOU WANT TO BE A CARDIOLOGIST!

s

Q. What is the most common cause of death in persons with SBE?

A. CHF, secondary to
o Perforation of a valve cusp
o Rupture of a chorda tendinea

R
L

B L R

A.B.R Thomson®© “Mastering The Boards and Clinical Examinations” Part | ek



241

o Perform a focused physical examination for subacute bacterial endocarditis
(SBE).

> General
o Fever

» CNS signs from emboli

» Eye
o Petechiae in
- Conjunctiva
- Soft/ hard palate
- Retina (crops of red spots with white centres; aka Roth spots)
» Teeth

o Possible source of infection usually microscopic

> Heart
o New murmur
o Changing murmur

» Renal
o Hematuria (from small renal infarcts)

» Skin
o Petechiae
o Clubbing
o Café-aulait spots

» MSK
o Palor (hemolytic anemia)
o Splenomegaly

Useful background: Valve disease predisposing to endocarditis

> Patient
o Prosthetic valves*
o Previous endocarditis*

» Valves

Mitral or aortic regurgitation (MR, AR)*
Ventricular septal defect (VSD)*
Patent ductus arteriosus (PDA)*
Aortic stenosis (AS)

Hypertrophic cardiomyopathy

O O O O O
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o Atrial septal defect (ASD)
o Pure mitral stenosis (MS)

*high risk
Adapted from: Davey P. Wiley-Blackwell 2006, page 166.

Useful background: Antibiotic regimen for endocarditis prophylaxis in dental
procedures

Drug Adult dose Pediatric dose

Standard regimen
Amoxicillin 2gPo 50 mg/kg

> Unable to take oral medications

o Ampicillin 2glIMorlV 50 mg/kg IM or IV
or

o Cefazolin lgiMorlV 50 mg/kg IM or IV
or

o Ceftriaxone lgIMorlV 50 mg/kg IM or IV

» Allergic to Penicillins

o Cephalexin 2gpo 50 mg/kg
or

o Clindamycin 600 mg po 20 mg/kg
or

o Azithromycin 500 mg po 15 mg/kg
or

o Clarithromycin 500 mg po 15 mg/kg

» Allergic to penicillins and unable to take oral medications

o Cefazolin 1gIMor IV 50 mg/kg IM or IV
o Ceftriaxone 1gIMor IV 50 mg/kg IM or IV
o Clindamycin 600 mg IM or IV 20 mg/kg IM or IV

Reproduced with permission: Therapeutics Choices. Sixth Edition. Ottawa,
Canada: Canadian Pharmacist Association 2012, Table 8, page 1482.
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Useful background: Modified Duke Criteria for the diagnosis of infective
endocarditis

» Definite infective endocarditis
o Pathologic criteria
- Microorganism on culture or histologic examination of a vegetation,
a vegetation that has embolize, or an intracardiac abcess specimen;
or
- Pathological lesion; vegetation or intracardiac abcess confirmed by
histologic examination showing active endocarditis
o Clinical criteria
- 2 major criteria, or
- 1 major criterion and 3 minor criteria, or
- 5 minor criteria
o Possible infective endocarditis
- 1 major criterion and 1 minor criterion, or
- 3 minor criteria

o Rejected
- Firm alternative diagnosis explaining evidence of infective
endocarditis, or
- Resolution of infective endocarditis syndrome which antibiotic
therapy for < 4 days, or
- No pathological evidence of infective endocarditis, as above

Source: Ghosh AK. Mayo Clinic Scientific Press 2008, Table 15-5, page 598.

Congenital heart disease

Useful background: Anatomic classification of congenital heart disease

» Shunts(R> LorL>R)
o R and L heart shunts

» Valvular defects
o Aortic or pulmonary stenosis
o Bicuspid aortic valve (predisposes to later aortic stenosis)
o Tricuspid atresia

» Complex lesions

Fallot’s tetralogy

Transposition of the great vessels
Ebstein’s anomaly

Combinations of defects

O O O O

Source: Davey P. Wiley-Blackwell 2006, page 174.
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» Secundum ASD
o Persistent hole in ostium secundum (second hole in the septum premum
in not blocked off in the normal manner by the septum secundum)
» Primum
o Persistal hole in ostium primum, with incompetence of the AV valves.
e Perform a focused physical examination to distinguish between dextrocardia,
situs inversus, dextroversion, and levoversion.
Dextrocardia Situs Dextro- Levo-
Side inversus version version
» Apex beat R R R L
» Heart sounds R R R L
» R. atrium L L
» Descending aorta R R L R
» Lung R, 2
lobes;
L, 3
lobes
» Liver dullness L
» Stomach L R L R
» Associated
o Bronchiectasis v v - -
and dysplasia of
the frontal
sinuses
(Kartagener
syndrome)
o Cardiac v - - -
malformation
(C™M)
o CM plus Turner v - - -
syndrome*
o Asplenia v - - -

*Turner syndrome: female, webbing of neck, T carrying angle of elbow joint,
gonadal dysgenesis
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¢ Give the chest X-ray findings seen in 3 common causes of congenital heart
disease.

» Causes
o VSD
o ASD (of the secundum type)
o Patent ductus arteriosus (PDA)
o Fallot’s tetralogy (in order of frequency)

» Chest X-Ray Findings
o Boot-shaped heart
o Enlarged right venticle
o Decreased pulmonary vasculature
o Right-sided aortic arch (in 30% of cases).
¢ Perform a focused physical examination for ASD.

» Pulse o Usually normal
o May be associated with atrial
fibrillation
» Palpation o PMI —normal, or diffuse
o Heave — LSE (left sterna edge)
» Heart sounds o S
- Wide
- Split
- Fixed
» Murmur o LargelL = R shunt
o Mid — diastolic
o Tricuspid area
o Murmur of TR, often with onset of AF
» Signs of PHT o Eisenmenger syndrome
» Hand (Holt-oram o Hypoplastic thumb
syndrome) o Thumb is in line with other digits
o Accessory phalanx
» Associated o Fallot’s trilogy
syndromes - ASD
- PS
- RVH
o Lutembacher syndrome
- ASD

- MS (rheumatic)
Abbreviation: PS, pulmonary stenosis; MS, mitral stenosis; RVH, right
ventricular hypertrophy; PMI, apex impulse, point of maximum impulse; AF,

atrial fibrillation; TR, tricuspid regurgitation.
%
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SO YOU WANT TO BE A PEDIATRIC CARDIOLOGIST!

Q. What is the Taussing-Bing syndrome?
A o The aortic arises from the right ventricle

o The pulmonary trunk overrided both ventricles at the site of an
interventricular septal defect

R R R

Source: Baliga RR. Saunders/Elsevier 2007, page 93.

|
;
|
;
|
;
|
;

Useful background: Atrial septal defect (ASD): ostium secundum (at the left
sternal edge)
Systole 7 _ Diastole

A2 P2

(S2)
Pulmonary (Fixed) Tricuspid
artery flow annulus flow
murmur murmur

Adapted form: Talley NJ, et al. Maclennan & Petty Pty Limited 2003, Figure
3.34, page 84.

o Perform a focused physical examination to distinguish between a secundum
and a primum ASD.

Secundum

> JVP
o Tawave

» Murmur
o Tricuspid diastolic murmur
o Pulmonary systolic ejection murmur

» Sounds
O T P2
o P, widely split

> ECG
o RBBB plus right axis deviation
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» Primum is also accompanies by pansystolic murmur (due to incompetent AV
valves)
o RBBB plus left axis deviation

ASD itself is not associatied with a murmur.
The murmur of a VSD is usually

o Pansystolic Q loudest in the L- ICS 3,4 (left third and fourth left
intercostals spaces)

Radiates over the precordium

Associated thrill

Radiates to the axilla

Associated with a S;

O O O O

¢ Perform a focused physical examination for VSD.

» Pulse o Usually normal

» Palpation o PMI
- Dynamic
- Displaced - laterally
o Pulsation over pulmonary trunk and RV heave (with PHT)
Thrill
- L-LSE (left lower sterna edge)

0]

> Heart
sounds

S, normal — with small defects

S, split

A, | - with large defects

P, only — RV = LV pressure

T P, — PHT (pulmonary hypertension)

O O O O O

» Murmurs o Small defect (muscular VSD)
- Ejection murmur
- High frequency
o Moderate defect

- Systolic
= Pansystolic
= |-LSE
= Diminishes with development of PHT
- Diastole
= Mid-diastole
= Rumple
=  Apex
= Decrescendo if VSD associated with AR
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Signs of pulmonary hypertension (PHT)
Signs of bacterial endocarditis
Signs of myocardial infarction (VSD from rupture of interventricular septum)

Signs of CHF (congestive heart failure)

YV V V V VY

Signs of o VSD as part of a syndrome
associated - Fallot’s tetralogy
conditions - TA (truncus arteriosus)
- Double — outlet RV
- AV canal defects
o VSD as an association
- Down’s syndrome
- Transposition of the great arteries
- PDA (patent ductus arteriosus)
- ASD, secundum (arterial septal defect)
- Coarctation of the aorta
- Valvular defects
= Pulmonary stenosis
= Pulmonary atresia
= Tricuspid atresia

» Changes in signs of VSD when VSD complicated by PHT

> Palpation o {4 LVimpulse
o  thrill
o T RVimpulse
o Pulsation over pulmonary trunk
> Heart o TP,
sounds
» Murmur o  pansystolic murmur (reversal of VSD shunt, aka
Eisenmenger complex)
o New murmur of pulmonary regurgitation (Graham
Steell’s murmur)
» Skin o Cyanosis

o Clubbing

Adapted from: Baliga RR. Saunders/Elsevier 2007, pages 67 and 68.
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Useful background: What are the types of VSD?

» The supracristal type (above the crista supraventricularis):
o A high defect just below the pulmonary valve and the right coronary
cusp of the aortic valve
o The latter may not be adequately supported, resulting in aortic
regurgitation
o In Fallot’s tetralogy this defect is associated with the rightward shift of
the interventricular septum
o In double-outlet left ventricle with subaortic stenosis the supracristal
defects associated with a leftward shift of the septum
» The infracristal defect, which may be in either the upper membranous
portion of the interventricular septum, or the lower muscular part
o Small defects (maladie de Roger; curiously, a very loud murmur)
o Swiss cheese appearance (multiple small defects)
o Large defects
o Gerbode defect (defect opening into the right atrium

Source: Baliga RR. Saunders/Elsevier 2007, page 169.
e Perform a focused physical examination for a ventricular septal defect (VSD).

» Murmur
o Continuous in systole and diastole, with no interval of a silent pause
o May cover entire systole, or be decrescendo, crescendo, or mixed
crescendo/decrescendo
Best heard L. LSB
If there is a crescendo pattern, it starts after S;
Usually due to PDA (patent ductus arteriosus)
o When pulmonary hypertension (PHT) develops, diastolic component
disappears.
o With further worser PHT, the continuous murmur completely disappears.

o O O

» Complications

o CHF
RV outflow obstruction (muscular infundibular obstruction)
Aortic regurgitation
Infective endocarditis
Pulmonary hypertension and reversal of shuntL > R=2>R > L
(Eisenmenger complex)

O O O O

» Causes (defect in the membranous portion of the interventricular septum)
o Congenital
o Rupture of the interventricular septum (e.g. complication of myocardial

infarction)
(¥,
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» Associations
o Heart

- Fallot’s tetralogy
- Double-outlet right ventricle
- AV canal defects
- Patent ductus arteriosus (PDA)
- Pulmonary stenosis
- Secundum atrial septal defects
- Tricuspid atresia

o Vessels
- Truncus arteriosus
- Coarctation of aorta
- Transposition of the great arteries
- Pulmonary atresia

Abbreviation: L. LSB, left lower sternal border

Adapted from: Mangione S. Hanley & Belfus 2000, pages 265-266; Baliga RR.
Saunders/Elsevier 2007, page 60.

» Physiological classification of congenital heart disease based on the
presence or absence of cyanosis

¢ Acyanotic

» With L 2 R shunt
o Ventricular septal defect (VSD)
o Atrial septal defect (ASD)
o Patent ductus arteriosus (PDA)

» With no shunt
o Bicuspid aortic valve, congenital aortic stenosis
o Coarctation of aorta
o Dextrocardia
o Pulmonary stenosis, tricuspid stenosis
o Ebstein’s anomaly
e Cyanotic
o Ebstein’s anomaly (if an atrial septal defect (ASD) and R - L shunt are
also present)
o Truncus arteriosus
Transposition of the great vessels
o Tricuspid atresia

o
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o Total anomalous pulmonary venous drainage

o Eisenmenger’s syndrome (pulmonary hypertension and a right — to - left
shunt)

o Tetralogy of Fallot

Source: Talley NJ, et al. Maclennan & Petty Pty Limited 2003, Table 3.15, page 85.
Patent ductus arterosus (PDA)
e Perform a focused physical examination for PDA.

» Pulse o Collapsing
o Differentiate from
- AR (aortic regurgitation)
- CHB (complete heart block)
- Anemia
- Hyperthyroidism
- Paget’s disease

» Palpation o Heaving apex beat
o Thrill, 2™ L-ICS
> Heart o S,absent
sounds o T P, with development of PHT
» Murmur o Pansystolic (continuous “machinery”) murmur

o Systolic murmur begins after S;, peaks with S,
and may extend into early diastole (Gibson
murmur)

o LSE, outer border of clavicle

o Differentiate from
- Venous

= Venous hum
= AV anastomosis — intercostals vesssels,
post rib fracture
= AV fistula — coronary, pulmonary
- Rupture sinus of valsalva
- Murmur
* MR plus AR
= VSD plus AR
» Associations VSD (ventricular septal defect)
PS (pulmonary stenosis)
Coarctation of aorta
Hypoplastic left heart syndrome
Critical congenital aortic stenosis

O O O O O
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» Signs of o Signs of PHT
development of - TP,
PHT - Clubbing and cyanosis of toes
(pulmonary o Diastolic and then systolic murmur disappear

hypertension)

» Signs of
CHF

» Signs of o Pulmonary artery endarteritis
septic o Pulmonary emboli
emboli

» Signs of Intraventricular bleeding

Broncho-pulmonary dysplasia
NEC (necrotizing enterocolitis)
Rupture of aneurysmal and calcified ductus

O O O O

Abbreviation: L-ICS, left intercostals space; PHT, pulmonary hypertension; LSE,
left sterna edge; AR, aortic regurgitation; VSD, ventricular septal defect.

Adapted from: Baliga RR. Saunders/Elsevier 2007, pages 78 and 79.
e Perform a focused physical examination for PDA (patent ductus arteriosis).

o Heart sounds
- wide splitting of S,

o Murmur
- machinery — murmur, L-ICS-2 *
- rarely only a systolic murmur

o Cyanosis, clubbing — see below

*L-ICS-2, left second intercostals space

¢ Give the clinical findings of 5 causes of congenital heart disease associated
with cyanosis.

o Pulmonary stenosis (PS) — pulmonary conus normal size, or enlarged
due to post-stenotic dilation of pulmonary artery.
o Tetralogy of Fallot
- PS
- RVH (right ventricular hypertrophy)
- VSD (ventricular septal defect)
- DPA (dextroposition of the aorta: L 2> R)
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o Eisenmenger complex

- RVH

- VSD

- DPA
o Transposition of the great vessels
o Tricuspid atresia

Useful background: Causes of cyanosis

» Central cyanosis
o | arterial oxygen saturation
- | concentration of inspired oxygen: high altitude
- | cardiac output: left ventricular failure or shock
- Lung disease: chronic obstructive pulmonary disease with cor
pulmonale, massive pulmonary embolism
- Right-to-left cardiac shunt (cyanotic congenital heart disease)
o Polycythemia
o Hemoglobin abnormalities (rare): methemoglobinemia,
sulphemoglobinemia

» Peripheral cyanosis
o All causes of central cyanosis cause peripheral cyanosis
o Exposure to cold
o Arterial or venous obstruction

Source: Talley NJ, et al. Maclennan & Petty Pty Limited 2003, Table 2.2, page
19.

¢ Perform a focused physical examination to determine the cause of acyanotic,
cyanose tardive, and cyanotic congenital cardiovascular disease.

» Acyanotic — coarctation of the aorta; aortic stenosis (valve or infundilonlum 1-
2 cm below the valve); dextracardia

» Cyanose tardive - (< 30% R— L shunt; > 30% with exercise, CCF) ASD,
VSD (Roger’s disease; Eisenmenger complex), PFA, PDA, PS

» Cyanotic — tetrology of Fallot, transposition of great vessels

» Coarctation of the aorta
o Visible or palpable pulsation above the episternal notch
o Systolic murmur (front, back)
o SBPinarms > legs
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o Collateral circulation (internal mammary, interstitial, scapillary arteries)
o Chest x-ray
- | aortic knuckle
- Indentation of aortic shadow at point of contraction
- Notching of lower borders of ribs (erosion by dilated intercostal
arteries)

» Patent forman ovale (PFA)
o Persistent valve-like opening covered by a membrane on the left side
o May cause paradoxic embolus (peripheral vein or RA embolus goes to
systolic circulation, e.g. brain, kidney rather than lung
o With RAH and LAH, large defect produced like ASD

» Atrial septal defect (ASD)
o Early LA — RA: no cyanosis or clubbing (one of the few causes of R-
side enlargement without cyanosis)
o Murmur of PS (1 flow)
@] TPZ
o Late RA— LA: cyanosis, clubbing

» Chest x-ray
o RVH
o Prominent, pulsating pulmonary arteries
o Hilar dance (prominent, pulsating hilar shadows)
o Small aorta

» Lutenbacher syndrome

» Interventricular defects (IVD)

o Roger’s disease
- Small IVD
- Harsh systolic murmur, L-3", ICS
- Thrill (in 90%)

o Eisenmenger complex
- Dextraposed aorta (partially arising from RV)
- Large high VSD
- Systolic murmur with a thrill; may have associated AR
- Distinguish from tetrology of Fallot

» Patent ductus arteriosus (PDA)
o Persistance of fetal connection between pulmonary artery into aorta
o Continuous (systolic and diastolic) all over precordium, or medial to left
midscapula
Thrill
LVH, RVH; late, RV — LV shunt, with cyanosis

o O
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o 1 PP dueto | DBP (PP = SBP-DBP)
o Corrigan pulse (also seen in AR)

» Tetralogy_of Fallot
o VSD, RVH, PS, dextra posed aorta
o Cyanosis, clubbing, retarded growth, polycythamin
@) A2 > P2
o Distinguish from Eisenmenger complex

» Transposition of the great vessels
o RV — aorta, LV — pulmonary artery
o Survival only with a shunt: PFA, VSD, PDA

Abbreviations: AR, aortic regurgitation; ASD, atrial septal defect; CCF, congestive
cardiac failure; DBP, diastolic blood pressure; IVD, interventricular defects; LA, left
atrium; LV, left ventricle; LVH, left ventricular hypertrophy; MS, mitral stenosis; PDA,
patent ductus arteriosus; PFA, patent forman ovale; PP, pulse pressure; PS,
pulmonary stenosis; RA, right atrium; RV, right ventricle; RVH, right ventricle
hypertrophy; SBP, systolic blood pressure; VSD, ventricular septal defect

Adapted from: Talley NJ, et al. Maclennan & Petty Pty Limited 2003, Table 3.15,
page 85.

o Perform a focused physical examination for tetralogy for Fallot’s.

» Necessary finding
o VSD with R - L shunt
o PS (infundibular or valvular)
o RVH
o Dextroposition of the aorta, with overriding of the VSD

» Physical examination

» Skin/ handsClubbing
o Clubbing
o Central cyanosis

» Precordium

o Palpation
- Left parasternal heave with normal left ventricular impulse

o Auscultation
- Ejection systolic murmur heard in the pulmonary area

o After Blalock-Taussing shunt
- Radial pulse L<R
- The arm on the side of the anastomosis (usually the left) may be

smaller than the other arm

- Blood pressure difficult to obtain (narrow pulse pressure in the arm

supplied by the collateral vessels)
%
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- Thoracotomy scar

» Complications
o Cyanotic and syncopal spells
o Cerebral abscess
o Endocarditis

» Associations - Conditions associated with Fallot's (Stenson’s) tetralogy
Right-sided aortic arch

Double aortic arch

Left-sided superior vena cava (

Hypoplasia of the pulmonary arteries

o ASD

Abbreviation: PS, pulmonary stenosis; RVH, right ventricular hypertrophy

o O O O

Adapted from: Baliga RR. Saunders/Elsevier 2007, page 91.

¢ Perform a focused physical examination for dextrocardia.
» Apex beat is on the right side.

» Heart sounds heard on the right side of the chest

» Liver dullness on the left side

» Possible bronchiectasis

» Mazinkonski’s sign — not named after this person!
o Dextrocardia without evidence of situs inversus, usually associated with
cardiac malformation
o May occur with cardiac malformation in Turner’'s syndrome

Source: Baliga RR. Saunders/Elsevier, 2007, page 83.

e Perform a focused physical examination to distinguish between acquired
versus congenital dextrocardia.

» Congenital dextrocardia may be associated with
o Basal bronchiectasis
o Malformed frontal sinuses
o Situs inversus (transposition of viscera, with dullness over left ribs
anteriorly, and tympany over right ribs anteriorly

» Acquired right lung disease
o Collapse
o Effusion (large)
o Pneumothorax (large)
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SO YOU WANT TO BE A CARDIOLOGIST!
Q1. What is the difference between Eisenmenger syndrome and complex?

Al. o Eisenmenger syndrome
- PHT plus reversed or bidirectional shunt from one of many
cardiac defects (ASD, VSD, PDA)
o Eisenmenger complex
- VSD plus R = L shunt, without, or common associated PS

Q2. In the context of Eisenmenger syndrome, with which type of associated
shunt is the right ventricle enlarged?

A2. With ASD causing Eisenmenger syndrome, the RV is enlarged.

Q3. Which findings on physical examination of the heart suggest that the
Eisenmenger complex is progressing to the Eisenmenger syndrome?

A3. o TP2
o Murmur becomes softer
o L-side of heart becomes smaller
R R R IR R L L R R R R L L R R R R R L R R L R R R R
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| haven't given up yet: | STILL WANT TO BE A CARDIOLOGIST!
Q. What is Lutenbacher syndrome?
A. ASD plus mitral stenosis.

H
*
*
#
#
2
RN N N N N N N N R R SR RN N RN
e Take a directed history and perform a focused physical examination for
Eisenmenger syndrome.

» Definition
o Pulmonary hypertension with a reverse or bidirectional shunt
o Shunt (VSD, ASD, patent ductus arteriosus, persistent truncus arteriosus,
single ventricle or common artrioventricular canal

» History
o CNS
- Cerebrovascular accidents (as a result of paradoxical embolization,
venous thrombosis of cerebral vessels, or intracranial haemorrhage)
- Sudden death
- Brain abscess

o Lung
- Pulmonary embolization
- Hemoptysis

o Heart

- Right ventricular failure
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- Paradoxical embolization
- Infective endocarditis

o Kidney
- Hyperuricemia

» Physical examination

Clubbing of fingers

Central cyanosis

JVP ‘a’ waves ; ‘v’ wave if tricuspid regurgitation is present

Left parasternal heave

Palpable P2

Loud P2

Pulmonary ejection click

Early diastolic murmur of pulmonary regurgitation (Graham Steell murmur)
Tricuspid regurgitation

S2

— VSD: single second sound

— ASD: fixed, wide split second sound

— PDA: reverse split of second sound, and lower-limb cyanosis

O O O O OO OO0 OO0

Adapted from: Baliga RR. Saunders/Elsevier 2007, pages 88 and 89.

o Perform a focused physical examination of the cardiovascular system for
Eisenmenger syndrome (ES).

» General o Central cyanosis (when R - L shunting occurs)
appearance o Cyanosis of lower torso > upper torso
o Clubbing of fingers
» JVP o ‘a’ waves
» Pulse o ‘v’ waves if ES is associated with TR

o Atrial arrhythmias

» Heart o L. parasternal heave
palpation o Palpable P2

> Heart sounds o TpP2
o Single S2 - VSD
o Wide, fixed splitting of S2 - ASD
o Reversed S2 splitting (A2 P2 > P2A2)
o Pulmonary ejection click

» Murmurs o PR - early diastolic murmur (aka Graham Steell

murmur)
o TR - loud pansystolic murmur
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R. CHF

CVA

Brain SOL (abscess)
SBE

Hemoptysis
Bleeding, thrombosis

» Complications

O O O O O O

Abbreviation: ASD, atrial septal defect; L, left side; PDA, patent ductus arteriosus;
PHT, pulmonary hypertension; PR, pulmonary regurgitations; PTA, persistent
truncus arteriosus; R, right side; RV, right ventricle; SBE, subacute bacterial
endocarditis; SOL, space-occupying lesion; TR, tricuspid regurgitation; VSD,
ventricular septal defect

B T T T T LY

HAVE YOU DECIDED NOT TO BE A PEDIATRIC BUT RATHER AN
ADULT CARDIOLOGIST? NO WONDER!

Q. In the context of a systolic murmur, what is the ‘Gallavardin
phenomenon’?

A. The high-frequency components of the ejection systolic murmur may
radiate to the apex, falsely suggesting mitral regurgitation

R T T T R
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! Trick Questions!

Q1. Under what circumstances does the person with PDA develop cyanosis
(cyanosis tardive)?

Al. With o Exercise
o CHF
o Infection

Q2. Under what circumstances does the person with PDA develop clubbing?

A2. With o SBE (subacute bacterial endocarditis)
o Pulmonary infection

Q3. What are the typical changes on the chest X-ray of the person with PDA?

A3. o Large right atrium
o Large pulmonary conus and arteries (“hilar dance”)
o Aorta normal size
B N L N
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O YOU WANT TO BE A PEDIATRIC CARDIOLOGIST!
Q1. What are the types of aortic coarctation?

Al. » Common:

o Infantile or preductal where the aorta between the left subclavian
artery and patent ductus arteriosus is narrowed. Its manifests in
infancy with heart failure. Associated lesions include patent ductus
arteriosus, aortic arch anomalies, transposition of the great
arteries, ventricular septal defect.

o Adult type: the coarctation in the descending aorta is juxtaductal or
slightly postductal. It may be associated with bicuspid aortic valve
or patent ductus arteriosus. It commonly between the age of 15
and 30 years.

» Rare
o Localized juxtaductal corctation
o Coarctation of the ascending thoracic aorta

Source: Baliga RR. Saunders/Elsevier, 2007, page 85.
Q2. What are the fundal findings in coarctation of aorta?

A2. Hypertension due to coarctation of aorta causes retinal arteries to be
tortuous with frequent ‘U’ turns; curiously, the classical signs of hypertensive
retinopathy are rarely seen.

HHHHHHK){HHHHHHHHHHKHHHHHHHHHHHKHHHHHHHH}{K

Source: Baliga RR. Saunders/Elsevier 2007, page 87.
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SO YOU WANT TO BE A PEDIATRIC CARDIOLOGIST!
Q1. Why does the hemodynamic severity of a VSD not reflect its size?

Al. The hemodynamic severity is reflected by the L & R shunt. The
magnitude of this shunt may be reduced by
o T pulmonary arteriolar resistance
o Hypertrophy of pulmonary outflow tract, leading to pulmonary stenosis
(from functional muscular hypertrophic subvalvular pulmonary stenosis)

Q2. When does the typical pansystolic murmur of VSD occur only in early systole?

A2. The VSD is usually in the membranous portion of the ventricular septum. If
the muscular part of the septum contracts, the murmur occurs only in early
systole.

e R e R R T T R N
B S S S T S R T T T
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O YOU WANT TO BE A PEDIATRIC CARDIOLOGIST!
Q1 What are the complications of aortic coarctation?

Al. o Severe hypertension and resulting complications:
— Stroke
— Premature coronary artery disease

Q2. What do Turner’s syndrome, Noonan’s syndrome and Bonnevie-Ullrich
syndrome have in common?

A2. Webbed neck. Now let’s consider these three syndromes.

Turner syndrome Bonnevie- Ullrich syndrome
o Phenotypic females o Lymphedena of hands & feet
o Cvarian dysgenesis o Nail dystrophy
o Short stature o Laxskin
o Low-setears o Short stature
o ‘“shield chest|
o Café-au-lait spots Noonan syndrome
o Freckles o Congenital pulmonary
o Heart congenital stenosis

coarctation of aorta Pectus carinatum (forward
projection of sternum
Short stature

Mildly mentally challenged
Hypertelevision

Bleeding

Skin changes

O

O O O O O

Q3. What is Kartagener’s syndrome?

A3. A type of immotile cilia syndrome in which there is dextrocardia situs
inversus, bronchiectasis and dysplasia of the frontal sinuses.

Q4. Which other abnormality has been associated with dextrocardia?
A4. Asplenia (blood smear may show Heinz bodies, Howell-Jolly)
Q5. What is Kartagener’s syndrome?

AL, o Dextrocardia or situs inversus bronchiectasis
o dysplasia of the frontal sinuses

Q6. What are the congenital disorders in which atrial fibrillation is common?

A6. o Atrial septal defect
o Ebstein’s anomaly

Source: Baliga RR. Saunders/Elsevier 2007, pages 32 and 33.
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O YOU WANT TO BE A CARDIOLOGIST!

Q1. Under what clinical circumstances should heart disease be suspected as
being congenital in origin?

>
=

Young person

Murmur down left sterna edge

Presence of both cyanosis and clubbing

Presence of other congenital conditions:

- Down’s syndrome : ASD (ostium primuim type of atrial septal defect)

- Turner’s syndrome: coarctation of the aorta, pulmonary stenosis

- Gargoylism: fibroelastosis

- Marfan’s syndrome : ASA, dissecting aneurysm

o Depending upon underlying history, presence of

- Cyanosis

- Clubbing

- Polycythemia (secondary to low pO2)

- Drawfism, or infantilism (retention in adult life of sexual
characteristics of childhood)

O O O O

Q2. What are the commonest types of congenital heart disease?

A2. VSD (ventricular septal defect), ASD (atrial septal defect, secundum
type) and Fallot’s tetralogy

Q3. Congenital heart disease may be cyanotic or non-cyanotic in nature.
What is cyanosis tardive?

A3. Persons with a congenital shunt (PDA, VSD, ASD) have the potential to
develop cyanosis when the shunt reverses secondary to
o CHF
o Pulmonary infection
o Exercise

Q4. In the context of ASD, what is the “Lutembacher complex”, and what is the
significance of this physical finding to the prognosis of the associated murmur”.

A4. The lutembacher complex is ASD plus mitral stenosis (MS). When MS
occurs with ASD, its prognosis is better than MS by itself.

Q5. In the context of a congenital or acquired VSD, what are Graham Steell’s
murmur, and Eisenmenger complex?

A5. o Graham - Murmur of PR (pulmonary regurgitation) in
Steell’'s person with a VSD in which the flow through the
murmur defect decreases from the development of PHT,

and the usual left - to- right shunting falls)
o Eisenmenger - The left - to — right flow in the VSD reverses with
complex the development of pulmonary hypertension
L,
A W
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SO YOU WANT TO BE A PEDIATRIC CARDIOLOGIST!
Q1. What are the types of VSD?

Al. » The supracristal type (above the crista supraventricularis):

o A high defect just below the pulmonary valve and the right coronary
cusp of the aortic valve

o The latter may not be adequately supported, resulting in aortic
regurgitation

o In Fallot’s tetralogy this defect is associated with the rightward shift
of the interventricular septum

o In double-outlet left ventricle with subaortic stenosis the supracristal
defects associated with a leftward shift of the septum

» The infracristal defect, which may be in either the upper membranous
portion of the interventricular septum, or the lower muscular part
o Small defects (maladie de Roger; curiously, a very loud murmur)
o Swiss cheese appearance (multiple small defects)
o Large defects
o Gerbode defect (defect opening into the right atrium

Source: Baliga RR. Saunders/Elsevier 2007, page 169.
Q2. With regards a VSD, what is the “Maladic de Roger”?

A2. Maladie de Roger is a VSD with no hemodynamic consequences (no
symptoms, no changes on chest X-ray or ECG).

Q3. With regards to a VSD, what is the importance of also auscultating a mitral
diastolic murmur and a pulmonary systolic murmur?

A3. These murmurs are caused by an increase in the flow of blood throung these
mitral and pulmonary valves, indicating that the shunt is large and
hemodynamically significant.

Q4. With regards to a VSD accompanied by a mitral diastolic murmur and a
pulmonary systolic murmur, what is the hemodynamic significance of the
lessening of these murmurs (loss of mitral murmur and lessening of
pulmonary murmur)?

A4. With the increased blood flow through the mitral and pulmonary valves as
the result of a large VSD shunt, the pressure in the right ventricle (RV) will
increase and will reduce the flow which caused the murmurs.

Q5. With regards to VSD, what is “Eisenmenger’s syndrome”™?

AS5. Eisenmenger’s syndrome is a VSD with R = L shunt causing central
cyanosis (the reversal of the L - R shuntto a R - L arises from the marked
T RV pressure.

Q6. What is the effect of pregnancy in women with VSD?
A6. Small defects should be present no problems.
0
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SO YOU WANT TO BE A CARDIOLOGIST!
Q1. Which congenital cardiac lesions are dependent on a PDA?

Al. o Hypoplastic left heart syndrome
o Complex coarctations of aorta
o Critical congenital aortic stenosis

Q2. What happens to the continuous murmur of patent ductus arteriosus
(PDA) in pulmonary hypertension?

A2. First the diastolic murmur, then the systolic murmur becomes softer and
shorter, P2 increases in intensity

Source: Baliga RR. 250 Saunders/Elsevier 2007, pages 78 and 81.

Q3. In the context of a continuous cardiac murmur present from birth, what
lesion causes cyanosis and clubbing of the toes, but not the hands?

A3. Cyanosis and clubbing of the toes but not the hands is a “differential”
finding due to PDA.

Q4. Which cardiac lesions are dependent on PDA?

A4. o Hypoplastic left heart syndrome
o Complex coarctation of aorta
o Critical congenital aortic senosis

Q5. What happens to the continuous murmur of patent ductus arteriosus
(PDA) in pulmonary hypertension?

A5. o First the diatolic murmur, then the systolic murmur, becomes softer
and shorter
o P;increases intensity

e e T e T e T e e T e e T e e T e e e T e e e T T e e T R R R R R
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SO YOU WANT TO BE A PEDIATRIC CARDIOLOGIST!
Q1. What are the four commonest causes of cyanotic heart diseases of infancy?

Al. The Four T’s:

Tetralogy of Fallot

Transposition of the great vessels

Tricuspid regurgitation

Total anomalous pulmonary venous connection

O O O O

Source: Baliga RR. Saunders/Elsevier 2007, page 89.

Q2. Give an example of a cyanotic cardiac condition where the cyanosis is
more pronounced in the feet than in the hands.

A2. Eisenmenger’s syndrome

Q3. Do you know all about Fallot and his tetralogy?

A3. Well, yes: ASD, pulmonary stenosis and right ventricular hypertrophy
Q4. Well then, what is Fallot’s pentatoly?

A4. Fallot’s tetralogy with associated ASD is known as Fallot’s pentology

e e e e e e e e e e e e e ot it e o Mt ™ e g ™

Source: Baliga RR. Saunders/Elsevier 2007, page 92.
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SO YOU WANT TO BE A PEDIATRIC CARDIOLOGIST!

Q1. What are the pathognomic “Coeur de sabot” finding on chest X-ray which
suggest tetralogy of Fallot?

Al. Pathognomic o  Aortic knuckle - normal
o Pulmonary conus — concavity
o Lower left heart border — upturned (due to RVH)
o Hilum — enlarged right atrium and pulmonary artery
o Lung fields — poorly seen

Abbreviation: RVH, right ventricular hypertrophy
Q2. What do you understand by the term ‘situs inversus’?

A2. Right-sided cardiac apex, right stomach, right-sided descending aorta. The right
atrium is on the left. The left lung has three lobes and the right lung has two.

Q3. What do you understand by the term ‘dextroversion’?

A3. Right-sided cardiac apex, left sided stomach and left-sided descending
aorta.

Q4. What do you understand by the term “levoversion’?
A4. Left-sided apex, right-sided stomach and right descending aorta
Source: Baliga RR. Saunders/Elsevier 2007, page 84.
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Cardiac risk stratification

Useful background: American Society of Anesthesiologist Classification of
Anesthetic Mortality within 48 hours postoperatively

Class Physical Status 48-Hour
Mortality

[ Healthy persons younger than 80 y 0.07%

Il Mild systemic disease 0.24%

1l Severe but not incapacitating systemic disease 1.4%

v Incapacitating systemic disease that is constant threat 7.5%
to life

\Y Moribund patient not expected to survive 24 hours, 8.1%
regardless of surgery

E Suffix added to any class to indicate emergency Double risk
procedure

Printed with permission: MXSAP IX: Part C, Book 4. American college of Physician
1991.

Source: Ghosh AK. Mayo Clinic Scientific Press 2008, Table 8-8, page 336.

e Take a focused history to determine the cardiac risk stratification for noncardiac
surgical procedures.

Cardiac risk Procedure

» High Emergency operations

Elderly patient

Aortic and other major vascular procedures
Peripheral vascular procedures

Prolonged surgical procedures associated with

large fluid shifts or blood loss (or both)

O O O O O

» Intermediate Carotid endarterectomy

Head and neck operations

Abdominal and intrathoracic procedures
Orthopedic procedures

Prostate operations

O O O O O

Cataract extraction
Breast operation
o Endoscopic procedures

> Low

o O

Adapted from: Ghosh AK. Mayo Clinic Scientific Press 2008, Table 8.9, page 337.
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Useful background: Odds ratios (OR) > 2 for perioperative pulmonary
complications.

Risk Factors Odds ratio
» Patient

o ASAclass >l 4.9

o Chronic obstructive pulmonary disease 2.4

o Age (2.3 for 60-69, increasing to 5.6 for =2 80 years)

o Total functional dependence 2.5

» Co-morbidities
o Congestive heart failure 2.9
o Serum albumin <35 g/L 2.5
» Impaired sensorium

» Cigarette use

> Procedure-related

o Surgical site or type of procedure 6.9
o Open abdominal aortic repair 4.2
o Thoracic 3.1
o Abdominal 2.5
o Neurosurgical 2.2
o Head and Neck 2.1
o Vascular 2.5
o Emergency surgery 2.3
o Prolonged surgery (>3 h)

» General anesthesia 2.4

Note that the OR < 2 for age 50-59; partial functional dependence, unpaired
sensorium, smoking; blood transfusion > 4 units.

Abbreviation: ASA, American Society of Anesthesiologists

Adapted from: Ghosh AK. Mayo Clinic Scientific Press 2008, Table 18-11, page 341.
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e Take a directed history and perform a focused physical examination for superior
vena cava (SVC) obstruction.

» History
o Headache

Blackouts

Edema of the face
Dysphagia
Dyspnea
Wheezes

O O O O O

» Examination
o General dyspnea

o Face
- Plethora
- Dyspnea
o Eyes
- Horner’s syndrome
- Signs of radiation marks

o Signs of brochogenic carcinoma
- Clubbing
- Tar staining
- Lymph nodes
- Chest signs
o Neck
- Tortuous, visible and dilated veins on the chest wall and neck
- Neck veins non pulsatile

» Causes

o Bronchogenic carcinoma (commonest cause, 70% of cases)

o Lymphoma - in young adults

o Other causes:
- Aortic aneurysm
- Mediastinal goitre
- Mediastinal fibrosis (due to methysergide, histoplasmosis or TB)
- Constrictive pericarditis

Adapted from: Baliga RR. Saunders/Elsevier 2007, pages 593 and 594.

A.B.R Thomson®© “Mastering The Boards and Clinical Examinations” Part | ek



269

Useful background: Selected quality measures

Clinical Condition Selected Quality Measures
» Acute coronary o Aspirin at arrival & discharge
syndrome o B-blocker at arrival & discharge

o ACE inhibitor for LVSD

» Congestive heart o Left ventricular function assessment
failure o ACE inhibitor for LVSD
o Smoking cessation advice & counseling

» Community-
acquired pneumonia

Oxygenation assessment within 24 h
Pneumococcal screening & vaccination
Antibiotic timing (first dose in < 4 h)
Smoking cessation advice & counseling

0O O O O

» CRC screening Risk: age, family history, IBA, smoking, obesity
(sporadic, familial poly syndromes)

Adequacy of preparation & sedation

Reporting of cecal landmarks

Withdrawal time

Personal polyp detection rates (M, 25%, F,15%)

O

o O O O

Abbreviation: ACE, angiotensin-converting enzyme; LVSD, left ventricular systolic
dysfunction; CRC, colorectal cancer

Adapted from: Ghosh AK. Mayo Clinic Scientific Press 2008, Table 13-2, page
505.
Remember

» Even women with well controlled hypertension have an increased risk of pre-
eclampsia

» There is an increased risk for a woman to develop pre-eclampsia if she has
been a sufferer of migraine headaches
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ENDOCRINOLOGY
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Take a directed history for diabetes mellitus.

Perform a focused physical examination for diabetic nephropathy.
Perform a focused physical examination of the diabetic foot.
Perform a focused physical examination to differentiate DKA from
HONC.

Give a systematic approach to hypoglycemia.

Take a directed history and perform a focused physical
examination in the adult to determine the causes of hypoglycemia.
Take a directed history for thyroid disease.

Perform a focused physical examination for thyroid disease.

Give 4 causes of a bruit in the neck.

Take a directed history and perform a focused physical
examination to determine if a thyroid nodule is likely to be
malignant.

Take a directed history for the factors which increase the pretest
probability of a goiter being present.

Perform a focused physical examination to distinguish between
Grave’s disease (GD) and Toxic Nodular Goitre (TNG).

Perform a focused physical examination for Grave’s disease.
Perform a focused physical examination for hypothyroidism.
Give a systematic approach to the causes of hypothyroidism.
Perform a focused physical examination to distinguish between
Grave’s disease from other causes of a diffuse enlargement of the
thyroid gland and evidence of hyperthyroidism.

Perform a focused physical examination for hyperthyroidism.
Perform a focused physical examination for thyroid
ophthalmopathy.

Perform a focused physical examination of the eye in a patient with
thyrotoxicosis.

Take a directed history for multinodular goiter

Take a directed history for the causes of hypoadrenalism
(Addison’s disease).

Perform a focused physical examination for Addison’s disease
Perform a focused physical examination for disorders associated
with hyperpigmentation.

Give a systematic approach to the causes of Addison’s disease.
Perform a focused physical examination for hypoadrenalism
(Addison’s Disease).

Perform a focused physical examination for pheochromocytoma

(catecholamine-secreting tumor).
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27. Give a systematic approach to the causes of Cushing’s syndrome.

28. Perform a focused physical examination for Cushing’s syndrome.

29. Take a directed history to determine the causes of secondary
hyperlipidemia.

30. Take a directed history for causes of secondary hyperliperlipidemia.

31. Take a directed history for the causes of hypo- and hypercalcemia.

32. Give a systematic approach to the causes of hypercalcemia and
hypercalciuria.

33. Perform a focused physical examination for prolonged
hypocalcemia, including hypoparathyroidism.

34. Take a directed history to determine the cause of osteoporosis.

35. Give a systematic approach to the causes of osteoporosis and
osteomalacia.

36. Take a directed history and perform a focused physical
examination to determine the causes of gynecomastia.

37. Give the systematic approach to the causes of gynecomastia.

38. Take a directed history and perform a focused physical
examination to determine the cause of amenorrhea.

39. Give a systematic approach to the causes of amenorrhea.

40. Perform a focused physical examination for acromegaly.

41. Perform a focused physical examination for paraneoplastic
syndromes and hormone producing cancers.

Ly,
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Diabetes mellitus

o Take a directed history for diabetes mellitus.

> Glucose control

o Method and frequency of glucose monitoring, and by whom (patient,
caregiver, health care worker)

o Typical levels of HbAlc, blood glucose at different times

o Dietary pattern, spacing of meals and snacks, quality and quantity of intake
(CDA diet/calories/day); alcohol.

o Hypoglycemic reactions (frequency, symptoms); anxiety, tremor, seizures,
palpitations, sweating, hunger

o Hyperosomolar non-ketotic coma (HONC)

o Diabetic ketoacidosis (DKA)
- Symptoms of hyperglycemia (polyuria, polyphagia, polydypsia)
- Anorexia, nausea, vomiting, abdominal pain
- Fatigue
- Kussmaul breathing
- Precipitation: D/C insulin, infection, altered exercise/diet

o Medications (type, dose, frequency and adverse effects) Insulin, oral
hypoglycemics, antagonistic medications (thiazides, corticosteroids)

» Causes/associated conditions

o Hormone-induced states (rare)
- Acromegaly
- Cushing’s syndrome
- Pheochromocytoma
- Glucagonoma

o Drugs
- Steroids
- Oral contraceptive agents
- Streptozotocin, diazoxide, phenytoin, thiazide diuretics

o Pancreatic disease
- Chronic pancreatitis, carcinoma
- Haemochromatosis

o Syndromes
- Lipoatrophic diabetes (characterized by generalized lipoatrophy,
hyperglycemia, hepatomegaly, hirsutism, acanthosis nigricans,

hyperpigmentation and hyperlipidemia)
£y,
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Family history

o
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- Having one sibling or parent with T2 diabetes increases the lifetime
risk for developing T2 diabetes to 10-15 %

» Complications

o Hyperglycemia
- Polyphagia
- Weight changes
- Polydipsia (+/- nocturia)
- Polyuria
- Blurred vision
- Yeast infections

o Hypoglycemia (adrenergic symptoms and signs)
- Hunger
- Palpitations
- Sweating
- Anxiety
- Tremors
- Seizures

o Neuropathy

o ANS neuropathy

o Impotence

o Neurogenic bladder: retention overflow incontinence
o Orthostasis hypotension (gastroparesis),

o Bowel dysmobility (diarrhea/constipation)

o PC bloating, fullness

o Autonomic neuropathy
- Orthostatic hypotension, gastroparesis (nausea, vomiting, postprandial
bloating and early satiety), diarrhea, constipation, neurogenic bladder
(retention and overflow incontinence), and impotence

o Sensory neuropathy
- Vibration sense (first lost), proprioception and light touch in glove-and-
stocking distribution, Charcot’s joints, foot ulcerations

o Radiculopathy
- Shooting or burning pain, often radiating down lower extremities

o Mononeuropathy
- Cranial nerve (CN) palsies; often CN IlI (but pupils spared), CN IV, CN
VI

Ly,

A.B.R Thomson®© “Mastering The Boards and Clinical Examinations” Part | haok



277

o Amyotrophy
- Atrophy of the pelvic girdle and large leg muscles that can
spontaneously remit. Often affects older males

o Mononeuritis multiplex

- Peripheral nerve palsies that can cause sensory or motor heuropathies
such as foot drop

o Peripheral neuropathy:
- Anesthetic/paresthetic/hyperesthetic feet
- Sensory: vibration, proprioception, light touch (glove-in stocking)
- Charcot’s joints

o Retinopathy
- Fundoscopic examinations; visual acuity — blurred vision; cataracts

o Nephropathy
- Known renal disease or proteinuria, date of last urinalysis

o Cardiovascular
- Cardiac: angina, MI, Hx or symptoms of CHF or pulmonary edema
- Peripheral vascular disease: claudication, rest pain, foot ulcers or
infections, amputations, foot care

Abbreviation: CN, cranial nerve

Adapted from: Davey P. Wiley-Blackwell 2006, page 280; and Talley NJ, et al.
Maclennan & Petty Pty Limited 2003, Table 9.17, page 336.

» What's “the best”? The “best” clinical findings for diabetic foot in a diabetic
patient are a foot ulcer >2cm, a foot ulcer with bone exposed, or a positive
probe test.

Useful background: risk factors of diabetes mellitus

Abdominal obesity

Acanthosis nigricans

Age = 40 years

Dyslipidemia®

First degree relative with T2DM

V V V V V V

History of

o Delivery of a macrosomic infant
o IFGorlIGT

o Gestational diabetes mellitus

» Hypertension
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» Member of high-risk population
o Aboriginal
o Hispanic
o South Asian
o Asian
o African descent

» Overweight

» Polycystic ovary syndrome

» Presence of complications associated with diabetes

» Schizophrenia

» Vascular disease (coronary cerebrovascular or peripheral)
# Associated with insulin resistance

Abbreviations: IFG, impaired fasting glucose; I1G, impaired glucose tolerance;
T2DM, type 2 diabetes mellitus

Reproduced with permission: Therapeutics Choices. Sixth Edition. Ottawa,
Canada: Canadian Pharmacist Association 2012, Table 2, page 383.

Useful background: Risk and management

» Modifiable risk factors
- Hypertension
- Smoking
- Hyperlipidemia
- Obesity
- Exercise
- Substance abuse
- Personal history of gestational diabetes

» Management
o Diet
- Caloric intake
- Amount and types of fats, protein, fibre, and sugar
o Lifestyle
- Weight
- Smoking
- Alcohol or substance use
- Exercise (type and amount)
o Drug treatments
- All medications
- Insulin (type, amount, dosing schedule, side effects)
- Hypoglycemic agents (type, frequency, side effects)

Ly,
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- Monitoring (type [blood/urine], frequency, HbA1)
- Adherence to recommendations
- Family history of diabetes
Adapted from: Jugovic PJ, et al. Saunders/ Elsevier 2004, pages 20 and 21.

o Perform a focused physical examination for diabetic nephropathy.

» Mononeuritis multiple
o Commonly affects
o Cranial nerve Il (ocular

sparing) 45
» Autonomic neuropathy
o Postural hypotension\#\:

> Gl
o Gastroparesis
o Diarrhea

o Atonic bladder (UT) i | > Diabetic amyotrophy

: [ ) o Wasted quadriceps
muscle
ImpOtence/I/ f\ \‘ o + painfu| skin

> Heart

o Loss of sinus
arrhythmia

o Ml, CHF

l.‘ ||\ J .
o f --fl » Distal sensory
> Distal motor neuropathy '. { l' neuropathy
o Wasted hand/foot \ o ‘stocking’ £ ‘glove’

|
muscles éL&L. 6% TR sensory
' ) [ o Loss + Charcot joint
s ——

Abbreviations: CHF, congestive heart failure; MI, myocardial infarction; UT],
urinary tract infection

Adapted from: Davey P. Wiley-Blackwell 2006, page 280.

People must retire at age 65, to have enough time to
wait for their public Health Care!

Anonymous
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Useful background: DKA and HONC

Diabetic ketoacidosis (DKA) Hyperosmolar non-ketotic coma
(HONC)

Normal - drowsy
- coma
Ketotic ‘fetor’

34 conscious level
Cerebrovascular
accident (CVA)

{ blood pressure
Postural

hypotension Pulmonary embolism

yocardial infarction

‘/Hg;x

Deep vein
thrombosis (DVT)

and depth
(Kussmaul
breathing)

T heart rate

Gastroparesis (+
succession splash)

Urine
e Ketones +++
e Glucose +++

e Ketones 0
e Glucose +++

ey
Mortality rate < 5% / Mortality rate 20-40%
Management of DKA Investigations DKA HONC
e IV fluids Glucose ) ™
e |V insulin Na N ™
¢ |V KCI (after insulin Urea 0 ™M
and fluids) pH l N
e Treatment of Serum osmolality 1 ™

underlying cause

Abbreviations: CVA, cerebrovascular accident; DVT, deep vein thrombosis

Adapted from: Davey P. Wiley-Blackwell 2006, page 282.

» What'’s “the best”? The “best” clinical tests for hypothyroidism are: slow speech,
cool, dry and course skin, and brachycardia or a Billewicz diagnostic scale = 30

points.
by,
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o Perform a focused physical examination of the diabetic foot.

» Skin (look between toes)

o Dry cracked skin
Necrobiosis diabeticorum
Blisters, corns, bunions
Ingrown or dystrophic nails
Cellulitis
Ulcers
Infection between toes

O O O O O O

» Vascular insufficiency
o Pallor, red cool skin
o Loss of hair
o Ulcers, with or without infection
o Gangrene or amputations
o Reduced posterior tibial and dorsalis pedis pulses

> Neuropathy
o Sensory
- Reduced vibration sense (use 128 Hz fork)
- Reduced pin prick/fine touch (5.07 monofilament)
- Glove/stocking distribution in legs
o Motor
- Claw-hammer toes, foot drop, pes cavus, ankle deformity
o Reflex
- Ankle jerk reduced

Adapted from: Baliga RR. Saunders/Elsevier 2007, page 554; McGee SR.
Saunders/Elsevier 2007, pages 605 to 609.

Useful background: Performance characteristics of clinical tests for the diabetic
foot

Finding PLR

» Predictors of subsequent foot ulceration
o Unable to sense the 5.07 monofilament 2.4

» Predictors of osteomyelitis, in patients with foot ulcers

o Ulcer area>2 cm 7.2
o Positive probe test 4.3
o Ulcer depth >3 mm or bone exposed 3.6

Adapted from: McGee SR. Saunders/Elsevier 2007, Box 51-1, page 608.
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Useful background:

» Skin lesions seen in diabetes

Granuloma annulare

Chronic pyogenic infections and carbuncles
Eruptive xanthomata

Lipoatrophy and lipohypertrophy

Leg ulcers and gangrene

Acanthosis nigricans

‘Pebbles’ on the dorsal aspect of the fingers
Peripheral anhidrosis (due to autonomic neuropathy)
Vulval candidiasis

Necrobiosis lipoidica diabeticorum*

O O OO OO O OO0 O0

* Sharply demarcated plaques with shiny surface, yellow waxy centres, and red
margins with surrounding to angiectasia, sometimes complicated by ulceration of
plague, usually seen on the shin

» Skin lesions on shins

Necrobiosis lipodica diabeticorum
Erythema nodosum

Pretibial myxedema

Diabetic dermopathy

Erythema ab igne

o Livedo reticularis

O O O O O

Printed with permission: Baliga RR. Saunders/Elsevier 2007, pages 442 and 443.

e Perform a focused physical examination to differentiate DKA from HONC.

DKA HONC
» CNS o Normal to coma o Drowsy
o CVA
» CVS o Hypotension (including o Myocardial infarction
postural changes) o Peripheral vascular
o Tachycardia disease
o DVT
» Respiratory o Rate 1t o Pulmonary embolus
o Depth 1 (kussmaul
breathing)

o Ketotic breath

> Gl o Succussion splash
(gastroparesis)

Ly,
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Abbreviations: CVA, cerebrovascular accident; DKA, diabetic ketoacidosis; DVT,
deep vein thrombosis; HONC, hyperosmolar non-ketotic coma

Adapted from: Davey P. Wiley-Blackwell 2006, page 282.
Useful background: Drugs that can cause dysglycemia

> Atypical antipsychotic agents, e.g.
o Clozapine
o Olanzapine
o Quetiapine
o Paliperidone
o Risperidone
> Beta-adrenergic antagonists, e.g.
o Atenolol
o Metoprolol
o Propranol®

Diazoxide

Glucocorticoids, e.g. prednisone
Interferon alfa

Isoniazid

Niacin

Pentamidine

YV V.V V VYV V V

Protease inhibitors (amprenavir, atazanavir, darunavir, fosamprenavir, indinavir,
lopinavir, nelfinavir, ritonavir, saquinavir, tiprenavir)

Y

Tacrolimus

A\

Thiazide or loop diuretics, e.g.,
o Furosemide
o Hydrochlorothiazide

& Medication-induced dysglycemia should not preclude the se of these medications
if clinically indicated

Reproduced with permission: Therapeutics Choices. Sixth Edition. Ottawa,
Canada: Canadian Pharmacist Association 2012, Table 1, page 381.

Obesity

Useful background: WHO Classification of overweight and obesity in adults

according to body mass index
%
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Classification BMI? Risk of Comorbidities”
» Underweight <18.5 Mildly increased
» Normal 18.5-24.9 Average
» Overweight 25-29.9 Mildly increased
» Obese =30
o Classl 30-34.9 Moderate
o Classll 35-39.9 Severe
o Class i 240 Very severe

#Values are aged and gender independent

® Both BMI and a measure of fat distribution (e.g., waist circumference) are
important in estimating the risk of comorbidities (type 2 diabetes, hypertension,
dyslipidemia)

Reproduced with permission: Therapeutics Choices. Sixth Edition. Ottawa,
Canada: Canadian Pharmacist Association 2012, Table 1, page 412.

Hypoglycemia

¢ Give a systematic approach to hypoglycemia.
» Functional

» Stomach
o Rapid emptying (e.g. “dumping” syndrome)

> Liver disease

» Drugs/ toxins

o Insulin
Oral hypoglycemias
Alcohol
Tobacco
ASA
Antihistamines

O O O O O

> Diet
o Galactose
o Fructose
o Leucine

(¥,
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Endocrine

o Early diabetes

o Hypothyrodism

o Addison’s disease
o Pituitary failure

Tumors

o Insulinoma

o Sarcoma (mediastinal, retroperitoneal)
o Hepatocellular (HCC)

o Adrenal tumor

Hereditary
o Inborn errors of metabolism

Take a directed history and perform a focused physical examination in the adult
to determine the causes of hypoglycemia.

Starvation and exercise

Reaction to glucose ingestion
o Functional

o Early diabetes mellitus

o Post gastrectomy

B cell overactivity
o Insulinoma
o Hyperplasia

Endocrine disease

o Early diabetes mellitus
Hypothyroidism
Hypopituitarism
Hypoadrenalism
Insulinoma
o B-cell hyperplasia

@)
@)
O
@)

Drugs

o Insulin

o Sulphonylureas and diguanides
o Salicylates

o Antihistamines

Sensitivity to:
o Leucine
o Galactose, fructose
o Alcohol
o Tobacco

Ly,
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> Liver disease
o Glycogen storage disease
o Hepatoma

> Fibrosarcoma

Adapted from: Burton JL. Churchill Livingstone 1971, page 93.

Useful background: Complications of hypoglycemia

Usually related to diabetic treatment
> CNS
o 1 Concentration
) o Personality change

» Panh ituitarism : ;
anhypopituitaris o Anxiety > seizures, coma

— » CVS
- o T Heart rate
o Sweating
. o Tremor
IGF-II producing tumor
> Hepatic failure 3 4 > Pancreas

> Renal failure ﬂ

it

= o T Weight in insulinoma
» Adrenal failure .-lD‘ p
i

6 0

s

? . - %
é. Qe / "3

Abbreviations: CNS, central nervous system; CVS, cardiovascular system; PNS,

peripheral nervous system
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o Extensor plantar
response
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» Definition: Diabetes is
o A chronic metabolic disturbance.....a heterogeneous syndrome
o Characterized by fasting and/or postprandial hyperglycemia
o Caused by an absolute or relative lack of insulin, resistance to the action of
insulin, or both
o Complications involving small blood vessles (microangiography), larger
blood vessels (macroangiopathy) and nerve damage (neuropathy),
affecting multiple organs and systems.
o Classification
- T1DM (Type 1 diabetes mellitus)
= Autoimmune destruction of pancreatic beta cells, resulting in an
absolute deficiency of insulin
= Often presents with acute metabolic symptoms

- T2DM
= Insulin resistance, with some insulin deficiency
= (GDM) gestational diabetes mellitus — “....onset ot recognition of

glucose intolerance in pregnancy....”

= MODY (maturity-onset diabetes of the young

= Damage / loss of pancreas from disease, drugs, infection, metabolic
disorders, trauma, surgery

Diabetic Foot
» Definition:
o The diabetic foot refers to the development of diabetic peripheral
neuropathy leading to reduced sensation, leading to trauma, ulceration,
infection, gangrene, and deformities (Charcot arthropathy) may develop.

Thyroid disease

Definition: Pemberton’s sign “ a reversible superior vena cava obstruction
produced by a retroclavicular goitrous thyroid rising into the thoracic inlet”

o If after raising the hands above the head for 3 minutes the person does not
develop signs or symptoms of SVC obstruction, the sign is negative.

o Other causes of SVC obstruction, such as lymphoma, or other tumors
causing reversible may cause a positive Pemberten’s sign, with blue/ pink
face, dizziness, nasal congestion, obstruction of the thoracic outlet,
dyspnea.

Source: Mangione S. Hanley & Belfus 2000, page 157
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o Take a directed history for thyroid disease.

» Condition
o Medications, allergies, smoking
History of major ilinesses (especially autoimmune)
Hospitalizations/surgeries
Radiation exposure (especially neck)
Family history of multiple endocrine neoplasia, medullary cancer or other
cancers/lumps
Person history of goiter or nodules
o Family history of goitre or nodules

O
@)
@)
O

o

» History of HIV status/risk factors, smoking, alcohol, drug usage.

» Causes /associations
o Diabetes mellitus
- Polyuria, polydipsia, thirst, blurred vision, weakness, infections, groin
itch, rash (pruritus vulvae, balanitis), weight loss, tiredness, lethargy,
and disturbance of conscious state
o Hypoglycemia
- Morning headaches, weight gain, seizures, sweating
o Primary adrenal insufficiency
- Pigmentation, tiredness, loss of weight, anorexia, nausea, diarrhea,
nocturia, mental changes, seizures (hypotension, hypoglycemia)
o Acromegaly
- Fatigue, weakness, increased sweating, heat intolerance, weight gain,
enlarging hands and feet, enlarged and coarsened facial features,
headaches, decreased vision, voice change, decreased libido,
impotence.

» Complications

o Goiter
- Dysphagia
- Neck swelling
- Stridor

o CNS
- Fatigue, weakness, tremor
- Dysphagia

o Gl
- Diarrhea/constipation
- Weight change

o GU
- Decreased menses or fertility
- Polyuria

Ly,
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o Thyrotoxicosis
- Preference for cooler weather
- Weight loss
- Increased appetite (polyphagia)
- Palpitations
- Increased sweating
- Nervousness
- lrritability
- Diarrhea
- Amenorrhea
- Muscle weakness
- Exertional dyspnea
o Hypothyroidism (myxedema)
- Fatigue
- Cold intolerance
- Slowing of mental and physical performance
- Hoarseness
- Enlarged tongue
- Slow pulse
- Pericardial effusion
- Anorexia
- Weight gain
- Constipation
- Paresthesia
- Slow speech
- Muscle cramps
- Slow relaxation of reflexes
- Menorrhagia
- Amenorrhea
- Anovulatory cycles
- Periorbital edema
- Rough skin
- Dry coarse hair
- Anemia
o Differential diagnosis
- Thyroid tumor (benign vs. malignant)
- Goitre
- Thyroid cyst
- Thyroglossal duct cyst

Adapted from: Talley NJ, et al. Maclennan & Petty Pty Limited, 2003, Table 9.5, page
318; and Jugovic PJ, et al. Saunders/ Elsevier 2004, pages 152 and 153.

Ly,
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¢ Perform a focused physical examination for thyroid disease.

» Neck o Inspection
mass - Nutritional status

- General appearance
- Anatomical landmarks of thyroid
- Mass, tenderness
- Effect of swallowing

o Palpation
- Positioning, with and without swallowing
- Gland size, consistency, tenderness and nodularity
- Module location, size and number, character,

tenderness
o Auscultation

> Eyes o Chemosis (conjuntival edema) and hyperemia, periorbital
edema
o Corneal exposure with ulceration
Widening of the palpebral fissure (thyroid stare)
Lid retraction (widening of palpebral fissure) or lid lag on
downgaze (von Graefe’s sign)

o O

o Exophthalmos

o Proptosis

o Double vision

o Visual loss from optic nerve compression and edema)
> Voice o Hoarse

o Stridor
» CVS o Palpitations, hypertension, tachycardia

o Deep tendon reflexes
> Gl o Dysphagia

o Diarrhea/constipation
o Weight change

» CNS o Tremor
o Weakness
o Hypo-/ hyperreflexia

» Skin Sweating
Pretibial, myxedema
Thinning of hair

Pigmentation

O O O O

Adapted from: Talley NJ, et al. Maclennan & Petty Pty Limited 2003, Table 9.1, page
308; Table 9.2, page 311, Table 9.5, page 318; Baliga RR. Saunders/Elsevier 2007,
page 353- 356; Jugovic PJ, et al. Saunders/ Elsevier 2004, page 152; Mangione S.

Hanley & Belfus 2000, pages 81 and 82.
%
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Useful background: The performance characteristics for palpation of the thyroid.

Sens (PID) Spec (NIH) PLR NLR
70% 82% 3.8 0.37

Abbreviation: NLR, negative likelihood ratio; PLR, positive likelihood ratio

» PLR (positive likelihood ratio) = sensitivity/ (1-specificity) [PID/ (1-NIH)] the
finding is more likely with than without the target disorder (probability of disease
increases)

» NLR (negative likelihood ratio) = 1- sensitivity/ specificity [(1-PID)/ NIH] the
finding is less likely without than with the target disorder (probability of disease
decreases)

» Sensitivity — PID (positive in disease)
» Specificity — NIH (negative in health)

PGT-BN
o Auscultate the thyroid gland of the patient has a goiter, or consideration of
the patient having Grave’s disease, or other symptoms/ signs of
hyperthyroidism.
o Distinguish between venous hum (compress neck veins on that side),
carotid bruit (different position than thyroid), aortic stenosis/ sclerosis.

e e e e S e e e e M e e e e e e e e e e e e e e e e e

SO YOU WANT TO BE AN ENDOCRINOLOGIST!

Q1. From the clinical examination, how might you suspect that you are dealing with
hypothyroidism due to pituitary failure, rather than primary failure of thyroid?

Al. Persons with hypopituitarism have
o Smooth skin
o Loss of body hair
o Long-term, there may be atrophy of the thyroid

Q2. The less important eponyms related to thyroid eye disease.

A2. Infrequent blinking — Stellwag’s sign

Tremor of gently closed eyelids — Rosenbach’s sign

Difficulty in everting upper eyelid — Gifford’s sign

Absence of wrinkling of forehead on sudden upward gaze — Joffroy’s
sign

Impaired convergence of the eyes following close accommodation —
Maobius’ sign

o Weakness of at least one of the extraocular muscles — Ballet’s sign
o Paralysis of extraocular muscles — Jendrassik’s sign

O O O O

e e T e T e T e e e e e T e St S T e
O

Source: Baliga RR. Saunders/Elsevier 2007, page 36.
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SO YOU WANT TO BE AN ENDOCRINOLOGIST!

Q1. Under what circumstances may a bruit be head over a carcinoma of the
thyroid?

Al. When the uptake of radioactive iodine into the papillary or follicular
carcinoma has been enhanced by increasing the blood supply to the
thyroid with a drub such as carbimazole.

Q2. What is the way on physical examination when you find a midline mass
to distinguish between a thyroid lesion and a thyroglossal cyst?

A2. Both move on swallowing, but only the thyroglossal cyst moves when the
tongue is protruded.

Q3. What is the way to demonstrate a laryngocele?

A3. A laryngocele may be demonstrated by performing the valsalva
maneuver (“forced expiration against a closed glottis [bearing down],
which increased intrathoracic and central nervous pressure, pushing on
the diverticulum and making it more prominent in the area of the hyoid

and thyroid cartilages.
B N N T LWL

e T T e Tt e e
A R B R A B R S A R A S L R R R AR R R A L A A

'
s

T e e e e e e e e e e T T e T R T T T R

SO YOU WANT TO BE AN ENDOCRINOLOGIST!

Q1 Distinguish clubbing and bony enlargement from thyroid acropachy from
pulmonary hypertrophic osteoarthropathy (periostits)

Al. o Thyroid periostitis — hands and feet, asymptomatic
o Pulmonary hypertrophic osteoarthropathy — long bones

Source: Mangione S. Hanley & Belfus 2000, page 163.

Q2. In the context of thyroid disease, what is Berry’s sign?

A2 Berry’s sign is the loss of the carotid pulse due to a thyroid malignancy
causing enlargement of the thyroid to the point of blocking the carotid
artery.

Q3. What is the usual cause of unilateral proptosis?

A3. Malignancy, not Grave’s disease (bilateral in 95%, thus unilateral in only

5%)

LU AR L AL AR L G AR S L S L i S L i (S R
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SO YOU WANT TO BE AN ENDOCRINOLOGIST!

Q. In the context of examining the thyroid gland, distinguish between Oliver’s
sign, Cardarelli’s sign, and Campbell’'s sign

A. » Oliver’s sign o “tracheal tug”

o Downward displacement of the cricoids
cartilage with each contraction of the ventricles

o In a person with an aneurysm of the aortic
arch each systolic ejection is transmitted by
the dilated aortic arch onto the left bronchus,
and from the left main bronchus to the trachea,
pulling it downwards with each contraction of
the ventricles.

» Cardarelli’s sign o When pressing on the thyroid cartilage to
displace the thyroid to the left, a transverse
pulsation is noted from the contact created
between the left bronchus and the aorta,
suggesting an aneurysm of the aortic arch.

» Campbell’'s sign o When breathing in, the cartilage of the thyroid
moves downwards (tracheal tug)

o Associated with chronic obstructive pulmonary
disease (COPD)

o The degree of downward displacement (“tug”)
on the cartilage and therefore on the thyroid
and the trachea

o In COPD, there is strong contraction of the
diaphragm, which pulls on the trachea during
inspiration.

e e e e e e e e e e e e T e e T e e T e e e e T e e e e e o e e e T e S S T e 8
T T T e e e T e e e e e e e T e e e T N e e e N e e

Remember, thyrotoxicosis may be due to

o Graves’ disease — diffuse hyperplasia of thyroid gland
o Toxic nodule (adenoma, single or multiple)

Ly,
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B T N e e e e

Trick Questions!

» Which signs of Grave’s disease are not due to the associated
hyperthyroidism?
o Pretibial myxedema
o Exophthalmos

» Which two functional thyroid disorders are associated with pretibial
myxedema?
o Grave’s disease
o Hypothyroidism

» In the patient with diffuse thyromegaly and unilateral proptosis, what are
the causes of the ophthalmopathy?

o Although bilateral proptosis is the commonest cause of proptosis
in adults, unilateral proptosis occurs in only 5% of Grave’s
patients, so the correct answer is — lack for a cause of unilateral
proptosis other than Grave’s disease.

e e e e e e e e e M e e e e e M e e e e e

.

SO YOU WANT TO BE A GOOD GENERAL PHYSICIAN!
Q1. Inthe context of the eyebrows, what is Queen Anne's sign?
ALl. Thinning of the hair of the eyebrows

Q2. What conditions other than cosmetic practice and hypothyroidism are
associated with thinning of the eyebrows?

A2. o Systemic Lupus Erythematosis (SLE)
o Miscellaneous drugs and skin diseases

Q3. Stump the staff! How do you distinguish between thinning of the brows
from SLE versus hypothyroidism?

A3. In hypothyroidism, it is the later portion of the brow which is thinned.
Adapted from: Mangione S. Hanley & Belfus 2000, page 11.

Q4. What is thyroid acropacly, and how is it distinguished from a pulmonary

e i T U T L T U T
M N N NN NN NNl NN

etiology?

A4. Thyroid Pulmonary
o Painful periostitis No v
o Long bones No v
o Hands, feet v No

AT T L T T T T T T L T T T T L T L T
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Thyroid nodule and goiter

Definition: Goiter, a chronically enlarged thyroid gland due to hypertrophy or
degeneration, not due to neoplasia or inflammation, and the term goiter does not
reflect the functional status of the gland.

» The performance characteristics of physical examination for detecting goiter are
good
o Sensitivity 70% (95% CI = 68 to 73%)

o Specificity 82% (95% CI = 79 to 85%)
o PLR=38
o NLR =0.37

» For assessing thyroid size PLR

o Normal (0-20 gm) 0.15
o Small (1-2x normal: 20 to 40 gm) 1.9 (size tends to be overestimated)
o Large > 2x normal (> 40 gm) 25 (size tends to be underestimated)

These characteristics are not influenced by the presence of thyroid nodules.

> A bruit auscultated over a goiter is highly suggestive of Graves disease, (T
vascularity), but not for other causes of hyperthyroidism.

e Give 4 causes of a bruit in the neck.
o Grave’s thyrotoxemia
o Venous hum
o Carotid bruit
o Aortic stenosis/ sclerosis

e Take a directed history and perform a focused physical examination to
determine if a thyroid nodule is likely to be malignant.

> History
o Age < 30 years old or > 60 years old
Single nodules
History of head or neck irradiation
Compressive symptoms (pain, dysphagia, stridor, hoarseness)

O O O

» Physical exam
o Fixed and firm solitary nodule with enlarged regional lymph nodes

A.B.R Thomson®© “Mastering The Boards and Clinical Examinations” Part | ool



296

» Type of thyroid disease

o Benign nodules
- Hashimoto’s thyroiditis
- Hurthle adenoma
- Follicular adenoma
- Multinodular goitre

o Malignant nodules
- Papillary
- Follicular
- Medullary, anaplastic
- 1% lymphoma
- Metastatic (breast or kidney tumors)

» Causes of a diffuse goitre (patient often euthyroid)
o Idiopathic (majority)
o Puberty or pregnancy
o Thyroiditis
- Hashimoto’s
- Subacute (gland usually tender)

o Simple goitre (iodine deficiency)
o Goitregens, e.g. iodine excess, drugs (lithium, phenylbutazone)
o Inborn errors of thyroid hormone synthesis, e.g. Pendred’s syndrome (an

autosomal recessive condition associated with nerve deafness)

» Causes of a solitary thyroid nodule

o Benign
- Dominant nodule in a multinodular goitre
- Degeneration or hemorrhage into a colloid cyst or nodule
- Follicular adenoma
- Simple cyst (rare)

o Malignant
- Carcinoma — primary or secondary )e.g. renal wall carcinoma)
- Lymphoma (rare)

> Ultrasound

o Solitary nodule
Irregular halo
Hypoechoic
Punctuate calcification
Increased blood flow

O O O O

Adapted from: Scenarios for directed histories and physical examinations,
Fundamental clinical situations, page 152 and 153; Talley N. J., et al. Clinical
Examination: a Systematic Guide to Physical Diagnosis. Maclennan & Petty Pty
Limited, East gardens, Australia, 2003, Table 9.3, page 314.

Ly,
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Useful background: Likelihood ratios for palpable thyroid gland indicating a goiter

» Palpable thyroid PLR NLR
o Adults* 3.8 0.37
o Children 3.0 0.30
o Pregnancy 4.7 0.08

* Sensitivity 70% (95% CI 68%-73%), Specificity 82% (95% CI 79%-85%)

Source: Simel DL, et al. JAMA 2009 Chapter 21, Table 21-10, page 287.

Useful background:

>

>

>

YV VVYVY

A normal thyroid gland weighs <20 gm (in iodine non-deficient regions), and is
usually not palpable

Goiter does not reflect function or neoplasia; goiter is hypertrophy or
degeneration of the thyroid gland, with normal or abnormal thyroid function.

Pemberton’s sign
o Hands above the head for 30 min causing
- Blue/ pink face/ neck from venous stasis and 1JVP
- Head congestion, dizziness, stiffness
o From a retrosternal goiter, or any cause of reversible SVC syndrome
(tumor)

Compression complications of a thyroid goitre
o Trachea (stridor)
o Esophagus (dysphagia)
o Recurrent laryngeal nerve (palsy)

Take a directed history for the factors which increase the pretest probability of
a goiter being present.

Children, especially those in endemic iodine deficiency locales
Pregnant and lactating women

Elderly patients

Symptoms of hyperthyroidism or hypothyroidism

Patients with excessive radiation exposure

Patients with Down Syndrome

Source: Simel DL, et al. JAMA 2009 Chapter 21, page 287.

Perform a focused physical examination to distinguish between Grave’s

disease (GD) and Toxic Nodular Goitre (TNG).
£y,
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Sign GD TNG

» Age o Younger - Older

» Thyroid o Diffuse goiter - Nodular, enlarged thyroid gland
» Eye signs o Common - Rare

» Atrial fibrillation o Rare - Common (~40%)

» Associated o Common - Rare

autoimmune disease
Adapted from: Baliga RR. Saunders/Elsevier 2007, page 369.

o Perform a focused physical examination for Grave’s disease.

Symptoms and signs of hyperthyroidism
Diffuse goiter

o O

Pretibial myxedema
- Local thickening of the skin due to infiltration of lymphocytes, other
inflammatory cells, as well as mucopolysaccharides
- May be itchy
- May be pigmented

O

o

Thyroid ophthalmopathy
- Exophthalmos
- Proptosis (> 18mm forward protrusion of the age) (bilateral in 95%)
- Congestion
= Conjunctivitis
*» Chemosis
» Periorbital edema
» Papilledema
= Optic atrophy
- Ophthalmoplegia
» Medial rectus
= Inferior rectus
= Amblyopia { gaze upwards | convergences
= Double vision
» | usual acuity  blinking
= Tremor of upper eyelids when eyes are closed
= Brown pigment on eyelids

o Association with other autoimmune disorders
- Hyper-/ hypopigmentation (vitiligo)
- Premature greying (!)
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o Miscellaneous - Plummer’s nails
- Separation of the nail from the nailed (onycholysis)
- Separation is usually in the 4™ digit

Pretibial myxedema is not caused by hyperthyroidism; i.e. is not related to the
active thyroid; PM is only an association.

Hypothyroidism

> Definition: “Hypothyroidism is a clinical syndrome that usually results from a
deficiency of thyroid hormone, [OR] rarely it can be due to resistance to thyroid
hormone”. (Lochnan H, et al. Chapter 30. In: Therapeutic Choices. Grey J, Ed.
6th Edition, Canadian Pharmacists Association 2012, page 365).

:{iﬁﬂﬁﬁﬁﬁﬁﬁﬁﬂ.-K.-"‘\-..-"‘\-..-K-.ﬁﬁﬁiﬁ)&ﬁﬁﬂ.-K.-"‘\-..-"‘\-..-”‘\-.ﬁﬁﬁﬁﬁﬁﬁﬂﬁﬂﬂﬂﬁﬁﬁﬁﬁﬁﬁﬂﬁﬂ

SO YOU WANT TO BE AN ENDOCRINOLOGIST!

Q4. With the development of thyroid-stimulating immunoglobulins, the TSH
receptors are activated and hyperthyroidism (Graves’ disease) develops.
This often associated with eye disease as well as pretibial myxedema.
Treatment with propylthiouracil (PTU) is usually indicated.

Give the recommended monitoring when a woman with Graves’
disease, on PTU, becomes pregnant.

A4. » Untreated hyperthyroidism in o 1 risk of fetal loss

mother
» Hyperthyroidism in mother, o Titre of stimulating thyroid
pregnant mother treated with antibodies may still be
o Eurothyroid increased and cause
hyperthyroidism in the fetus
» Same as above, but over o  Hypothyroidism may
treatment of hyperthyroidism in develops in fetus

mother, using PTU

A A A A e e e e e S S e S e
B T T Y
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SO YOU WANT TO BE A ENDOCRINOLOGIST!

Q1. Anincreased serum TSH (thyroid-stimulating hormone) is usually a
sensitive indicator of hypothyroidism.

¢ Give two clinical situations in which the patient may be clinically
hypothyroid, but the TSH concentration is normal or low, rather than
increased.

Al. In the patient with clinical hypothyroidism, the TSH may be normal or
low in disease of the pituitary (secondary hypothyroidism) or
hypothalamus (tertiary hypothyroidism).

Q2. Define “subclinical hypothyroidism”, and give 4 indications for it to be
treated.

A2. > Definition: “Subclinical hypothyroidism is defined by an elevated
TSH with normal thyroid hormone levels” (Lochnan H, et al.
Chapter 30. In: Therapeutic Choices. Grey J, Ed. 6th Edition,
Canadian Pharmacists Association 2012, page 365).

» Indications for treatment of subclinical hypothyroidism:
o 11 TSH (> 10 mU/L)
o Symptoms of hypothyroidism
o Anti-TPO (anti-thyroid peroxidase) positive
o Abnormal lipid profile
o Planned pregnancy

Q3. On the basis of TSH (thyroid-stimulating hormone), anti-TPO (thyroid
peroxidase antibodies), fT; (free triiodothyronine) and T, (free thyroxin),
distinguish primary (1°), hypothyroidism from secondary (2°) and tertiary
(3°) hypothyroidism, and from resistance to thyroid hormone.

AS. Causes of Hypothyroidism
1° 2°/3° Resistance
> TSH 1 /N 0
» Anti-TPO + -
> fT, l | 1

T e T T e e e o e T M T T S
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Useful background: Causes of hypothyroidism

Cause

Comments

» Hashimoto’s thyroiditis

» Hypothyroid phase of subacute
thyroiditis

» Congenital

» lodine deficiency

» Recovering phase of non-
thyroidal iliness

> Pituitary disorder

» Hypothalamic disorder

» Resistance to thyroid hormone

O
O

O

@]

O

Most common cause
Anti-PO leels very high

Usually transient

Aplasia of thyroid
Dyshormogenesis

Rare in North America
Transiently elevated TSH
Secondary hypothyroidism
TSH low or normal

T, usually low

Tertiary hypothyroidism
TSH low or normal

T, usually low

High TSH, fT; and fT,4

Abbreviations: anti-TPO, thyroid peroxidase antibodies; fT3, free triiodothyronine;

fT,4, free thyroxine

Reproduced with permission: Therapeutics Choices. Sixth Edition. Ottawa,
Canada: Canadian Pharmacist Association 2012, Table 1, page 366.

Thyroid nodules

Q. The patient with a thyroid nodule may have a normal, increased or decreased
TSH level. A thyroid scan and a FNAB (fine needle aspiration biopsy) may be
necessary to help determine if the nodule is malignant, and if surgical resection
is indicated. It is suggested to “....consider surgery if 2 or more risk factors for
malignancy are present” (Lochnan H, et al. Chapter 30. In: Therapeutic
Choices. Grey J, Ed. 6th Edition, Canadian Pharmacists Association 2012,

page 372).

¢ Give the risk factors for thyroid cancer.

A.B.R Thomson®© “Mastering The Boards and Clinical Examinations” Part |
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A. > The patient o <20 or>60 years of age
o Male
o Previous
- Malignancy

- Radiation exposure
o Family history of thyroid cancer

» The nodule o Nodule
- >4cm
- Becoming rapidly larger
- Fixed to soft tissue
o Spread
- Vocal cord paralysis
- Lymphadenopathy

e Perform a focused physical examination for hypothyroidism.

» Face
o Weight gain

» Eyes

o Periorbital and facial puffiness, lose of outer portion of eyebrows

» Skin/hair
o Coarse, sandpaper like , dry, hair breaks easily

> Nails
o Thick

» Hands
o Doughy skin (glucosaminoglycan deposit)

> Mood
o Lethargic, disinterested

» CNS

Slow reflex relaxation

Cerebellar syndrome

Psychosis

Coma

Unmasking of myasthenia gravis
Cerebrovascular disease

High cerebrovascular fluid protein
Nerve deafness

Peripheral neuropathy

> MSK
o Entrapment, carpal tunnel, tarsal tunnel
o Muscle cramps

O O O O O O O O

o
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o Proximal myopathy
o Hypokalemic periodic paralysis

» CVS
o Bradycardia
o CCF

Adapted from: Talley NJ, et al. Maclennan & Petty Pty Limited 2003, Table 9.5,
page 318; Table 9.6, page 319; and Mangione S. Hanley & Belfus 2000, page
164.

Useful background: Physical examination for hypothyroidism.
» CNS

o Mentally slow > F?)C?f
o Depression 2 V\;Jeiéht gain
Psyhcosis (‘myxedema _
’ ma{jnes;’)( yx ™~ o Cold intolerance
o Cerebellar disturbance o galf |E_SS
o Deafness o Dry skin
Hoarseness
» CVA

o Bradycardia

o Pericardial effusion

o Premature ischemic
heart disease

W& GI/GU

o Constipation
o Menstrual
disturbance

/'

» MSK - Menorrhagia
o Bilateral carpal - Amenorrhea
tunnel syndrome
o Reflexes slow to
relax
» Myxedema

éLKL.
Abbreviations: CNS, central nervous system; CVS, cardiovascular system; GI/GU,
gastrointestinal/ genitourinary; MSK, musculoskeletal
Adapted from: Davey P. Wiley-Blackwell 2006, page 234.

(¥,
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Useful background: Performance characteristics of physical findings for
hypothyroidism

> Periorbital puffiness and slow movements (> 1 minute to fold a bed sheet) are
not clinically significant physical findings for hypothyroidism.

Finding PLR
» Skin
o Cool and dry skin 4.7
o Coarse skin 34
o (Cold palms)
o (Dry palms)
o Puffiness of wrists 2.9
o Hair loss of eyebrows 1.9
o (Pretibial edema)
» Speech - slow “Hypothyroid” speech 54
» Pulse <60 bpm 4.1
» Thyroid enlarged 2.8
> Neurologic
o Delayed ankle reflexes 3.4

Abbreviation: likelihood ratio (LR) if finding present= positive PLR
Adapted from: McGee SR. Saunders/Elsevier 2007, Box 22.3, page 263.

Useful background: The causes of hypothyroidism

» Primary

o Without a goitre (decreased or absent thyroid tissue)
- ldiopathic atrophy
- Treatment of thyrotoxicosis, e.g. iodine, surgery
- Agenesis or a lingual thyroid
- Unresponsiveness to TSH
- Elderly people; inhibitory autoantibody to TSH

o With a goiter (decreased thyroid hormone synthesis)
- Chronic autoimmune diseases, e.g. Hashimoto’s thyroiditis
- Drugs, e.g. lithium, amiodarone
- Inborn errors (enzyme deficiency)
- Endemic iodine deficiency or iodine-induced hypothyroidism
- Riedel’s thyroiditis

» Secondary
o Pituitary lesions
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> Tertiary
o Hypothalamic lesions

» Transient
o Thyroid hormone treatment withdrawn
o Subacute thyroiditis
o Postpartum thyroiditis

Adapted from: Talley NJ, et al. Maclennan & Petty Pty Limited 2003, Table 9.5,
page 318; Davey P. Wiley-Blackwell 2006, page 284.

Useful background: Billewicz diagnostic index for hypothyroidism

Finding Points scored if finding is
Present Absent

SYMPTOMS
o Diminished sweating +6 -2
o Dry skin +3 -6
o Cold intolerance +4 -5
o Weight increase +1 -1
o Constipation +2 -1
o Hoarseness +5 -6
o Paresthesia +5 -4
o Deafness +2 0

PHYSICAL SIGNS

o Slow movements +11 -3
o Coarse skin +7 -7
o Cold skin +3 -2
o Periorbital puffiness +4 -6
o Pulse rate <75/ min +4 -4
o Slow ankle jerk +15 -6

Source: McGee SR. Saunders/Elsevier 2007, Table 22-1, page 264.

Finding Sensitivity (%) Specificity (%) PLR NLR
> Billewicz score

o Less than —15 points 3-4 28-68 0.1 -

o -15to +29 points 35-39 NS -

o +30 points or more 57-61 90-99 18.8 -

Source: McGee SR. Saunders/Elsevier 2007, Box 22-3, page 263.

Ly,
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e Give a systematic approach to the causes of hypothyroidism.

» Thyroid
o Primary failure
o Hashimoto’s disease (autoimmune thyroiditis)

> Pituitary
o Primary failure, causing hypothyroidism

» Treatment/ surgery
o Thyroidectomy
o Treatment of hyperthyroidism

» Diet
o Long-term iodine deficiency

> Hereditary
o Autosomal recessive
o Homozygote has thyromegaly and hypothyroidism

Hyperthyroidism

Useful background: Causes of hyperthyroid

Cause Comments

306

» Grave’s disease o Due to thyroid-stimulating

immunoglobulins activating the TSH
receptor; most common cause of

hyperthyroidism

o Patients frequently have eye disease
and possibly pretibial myxedema.

o RAIU is elevated and thyroid scan with

pertechnetate or *?* shows a diffuse

pattern.

» Subacute thyroiditis o Scan poorly defines the gland

o RAIU is very low

» Postpartum thyroiditis o Scan poorly defines the gland
o RAIU is very low (not recommended if

patient is lactating)

» Toxic nodule o Thyroid scan shows hot area

o

» Toxic multinodular goitre
o RAIU is slightly elevated.
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Cause Comments
» lodine excess o Usually in setting of multinodular
goiter.

o RAIU is low.

» latrogenic o Due to over-treatment with thyroid
hormones; scan shows no thyroid; 0%
RAIU

» Struma ovarii o Veryrare

o  Thyroid hormone production in
ectropic sites

o RAIUIis 0%
o Body scan will show thyroid tissue in
ovary.

» Metastatic thyroid cancer o  With large tumor burden

» TSH-producing pituitary o TSH elevated

adenoma

» Stimulation of TSH o Examples are
receptor by excessive - Hydatidiform mole
human chorionic - Hyperemesis gravidarum
gonadotropin - Other tumors

Abbreviations: RAIU, radioactive iodine uptake; TSH, thyroid-stimulating hormone

Reproduced with permission: Therapeutics Choices. Sixth Edition. Ottawa,
Canada: Canadian Pharmacist Association 2012, Table 1, page 368.

o Perform a focused physical examination to distinguish between Grave’s
disease from other causes of a diffuse enlargement of the thyroid gland and
evidence of hyperthyroidism.

o Pretibial myxedema
- Local infiltration of the skin
- May be pigmented or pruritic
o Ophthalmopathy (exophthalmos)
Proptosis/ strabismus (involvement of medial and inferior rectus
muscles)
- Amblyopia
- | convergence
- visual fields

Ly,
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Thyroid bruit
Signs of autoimmune disorders
- Vitiligo
- Premature graying
- Hyperpigmentation
Onycholysis (Plummer’s nails: may be seen in other causes of
hyperthyroidism)

e Perform a focused physical examination for hyperthyroidism.

> Face

O

Anxious, nervous, restless, frightened faces, energetic

> Eyes

O

O O O O O OO0 OO0 O0

Stare
Wide palpebral fissures
Lid lag
Inability to wrinkle brow on upward gaze
Opthalmopathy
Exophthalmos (forward protrusion of eyeball >18 mm from the orbit)
Conjunctivitis
Conjunctival edema (chemosis)
Periorbial edema
Papilledema optic atrophy
Extraocular defects
- Muscle weakness
- Amblyopia
- Impaired upward gaze
- Impaired convergence
- Strabismus
- Restricted gaze and visual acuity
- Visual field competence defects

> Mood

O

Apathy, depressed mood (especially in elderly)

> Skin/Hair

@)
@)
O
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Fine skin and hair

Hyperpigmentation at pressure points

Pretibial myxedema (non-pitting edema, pigmented, pruritic); note:
myxedema of hypothyroidism is more general

Warm, moist, velvety skin
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Nails
o Broken
o Onycholysis (Plummer’s nails, V" digit, separation of nail from nail bed)

Hands

o Palmar erythema
o Fine tremor

o Thyroid periostitis

CNS
o Hyperreflexia
o Fine tremor

Gl/ GU
o Diarrhea
o Amenorrhea

Muscle
o Myopathy
o Proximal muscle weakness

Heart
o Cardiomyopathy
CCF (high output)
Atrial fibrillation
Flow murmur
Tachycardia
Increased pulse pressure

O O O O O

Lung
o Means-Lerman scratch sound (high-pitch pulmonic sound similar to
pericardial rub)
o Primary
- Graves’ disease
- Toxic multinodular goitre
- Toxic uninodular goitre: (usually a toxic adenoma)
- Hashimoto’s thyroiditis (thyrotoxicosis early in its course; later H
thyroiditis causes hypothyroidism)
- Subacute thyroiditis (transient)
- Postpartum thyroiditis (non-tender)
- lodine-induced (‘Jod-Basedow’ phenomenon — iodine given after a
previously deficient diet)
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o Secondary
- Pituitary (very rare): TSH hypersecretion
- Hydatidiform moles or choriocarcinomas: by HCG secretion (rare)
- Struma ovarii (rare)
- Drugs, e.g. excess thyroid hormone ingestion, amiodarone

Adapted from: Talley NJ, et al. Maclennan & Petty Pty Limited 2003, Table 9-5,
page 318; Table 9.6, page 319; and Mangione S. Hanley & Belfus 2000, page 163
and 164.

o Perform a focused physical examination for thyroid ophthalmopathy.

» Eyelid o Retraction
o Upper eyelid lag on downward gaze
o Tremor (closed eyelid)
o | blinking
» Conjunctiva o Edema
o Hyperemia
» Cornea o Erosion / ulceration
> Orbit o Oxophthamos (aka proptosis)
» Optic nerve o Visual loss (optic nerve edema and compression)
» Extraocular motility o Impaired

Source: Mangione S. Hanley & Belfus 2000, pages 81 and 82

Useful background: Performance characteristics of physical findings for
hyperthyroidism

Finding PLR
» Pulse o Pulse > 90 beats/min 4.4
» Skin o Moist and warm 6.7
» Thyroid o Enlarged thyroid 2.3
> Eyes o Eyelid retraction 31.5
o Eyelid 17.6
» Neurologic Fine finger tremor 114

Adapted from: McGee SR. Saunders/Elsevier 2007, Box 22-4, page 268.

Ly,
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Useful background: Complications of hyperthyroidism

Thyroid eye disease

Eye project beyond
li tosi

o ine (proptosis)
scles Y\ Eyelid retract —» Corneal —» Blindness
<+—Cornea exposed ulcers

Swollen
ocular

optic nerye > \_ — _ Eye moves

forward Eyelid retraction

T, Normal

Anxiety, irritability
Palpitations
Weight loss

Heat intolerance
Increased sweating Goiter + bruit

Heart failure due to
e Atrial fibrillation
¢ Cardiomyopathy

e

Menstrual disturbance )
Diarrhea

Clubbing (very rare)

Fine tremor Resting tachycardia

proportional to severity
of thyrotoxicosis

Proximal myopathy

Difficulty
reaching for

arm, sweaty skin
top shelf

Difficulty
on stairs

Pretibial myoedema
infiltration with
mucopolysaccharides

by,

NN W

Adapted from: Davey P. Wiley-Blackwell 2006, page 278.

A.B.R Thomson®© “Mastering The Boards and Clinical Examinations” Part |



312

Finding Sensitivity (%) Specificity (%) PLR
» Wayne index
o <11 points 13-32 0.04
o 11-19 points NS
o >20 points 92-99 18.2
Source: McGee SR. Saunders/Elsevier 2007, Box 22-4, page 268.
Useful background: Wayne diagnostic index for hyperthyroidism*
Symptoms of recent Present  Signs Present Absent
onset or increased
severity
o Dyspnea on effort +1 o Palpable thyroid +3 -3
o Palpitations +2 o Bruit over thyroid +2 -2
o Tiredness +2 o Exophthalmos +2
o Preference for heat -5 o Lid retraction +2
o Preference for cold +5 o Lidlag +1
o Excessive sweating +3 o Hyperkinetic +4 -2
o Nervousness +2 movements
o Appetite increased +3 o Fine finger tremor +1
o Appetite decreased -3 o Hands:
o Weight increased -3 - Hot +2 -2
o Weight decreased +3 - Moist +1 -1
o Casual pulse rate:
- Atrial fibrillation +4
- <80, regular -3
- 80-90, regular 0
- >90, regular +3

Useful background: Causes of hyperthyroidism

> Graves’ Disease

> Goiter

o Multinodular

o Uninodular (usually an adenoma)

o Toxic uninodular goiter (usually a toxic adenoma)
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» Thyroiditis
o Hashimoto’s
o Subacute
o Postpartum

» Drugs
o lodine (after previous dietary deficiency)
o Thyroxine excess
o Amiodosone

» Tumor
o Pituitary (TSH production)
o Ovarian (struma ovarii; extrathyroidal T4)
o Hydatid moles; choriocarcinoma (HCE secretion)

Adapted from: Talley NJ, et al. Maclennan & Petty Pty Limited 2003, Table 9.5,
page 318.

Useful background: Causes of exophthalmos

> Bilateral
o Graves’ disease

> Unilateral
o Cavernous sinus thrombosis
o Tumors of the orbit, (e.g. dermoid, optic nerve glioma, neurofibroma,
granuloma)
o Pseudotumors of the orbit
o Graves’ disease

Source: Talley NJ, et al. Maclennan & Petty Pty Limited 2003, Table 9.4, page
316.

¢ Perform a focused physical examination of the eye in a patient with
thyrotoxicosis.

» Eyeball
o Exophthalmos
o When eyeball looking down, the eyelid stops moving down (Boston sign)
o When looking up, upper lids move upwards faster than eyeball (Kocher

sign)

» Eyelids
o Retraction (Dalrymple sign) — sclera visible above the upper limbus of the

cornea
(e,
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o Lag - with movement, the lid lags behind the eyeball (von Graefe sign)

o < blinking (Stellway sign)

o Tremor of closed eyelids (Rosen bach sign)

o T pigmentation of eyelid margins (Jellink sign)

o Upper eyelid difficult to (Gifford sign)

o Upper eyelid difficult to move downward (Grove sign)

o T fullness of eyelid (Enroth sign)

o Sclera - visible between the lower eyelid and lower limbs of cornea
» Muscle

o { movement of eyeball due to extraocular muscle involvement

o < convergence (Mobius sign)
» Cornea

o { strength of 1 or more extraocular muscles (Ballet sign)

» Optic nerve
o vision
o Paralysis (Jendrassik sign)
o  fixation on lateral gaze (Suker sign)

» Forehead muscle
o { wrinkling on quickly gazing upward (Joffroy sign)

> Pupils
o Jerky contraction to consensual light (Cowen sign)
o Unequal dilation (Knie sign)

Take a directed history for multinodular goiter

» Face — redness upper raising arms above head (Permberten’s sign, suggesting
a retrosternal goiter)

> Ears VIl involvement - deafness

> Larynx o Hoarseness - pressure on/ damage to recurrent laryngeal
nerve
» Trachea o Stridor
» Esophagus o Dysphagia
» Thyroid o Multinodular goiter
o May have painful enlargement

o Symptoms of thyrotoxicosis (mention atrial fibillation)

Ly,
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Adrenal disease

e Take a directed history for the causes of hypoadrenalism (Addison’s disease).

» Acute
o Septicemia (especially meningococcal)
o Adrenalectomy

o Any stress in a patient with chronic hypoadrenalism or abrupt cessation of
prolonged high-dose steroid therapy

» Chronic
o Primary
- Acute or chronic gland destruction
» |diopathic atrophy (Addison’s disease)
= [nfection: TB, fungal
= [Infiltration: metastasis, amyloidosis, etc.
= Hemorrhage (especially Waterhouse-Friderichsen syndrome)
= Surgery
- Metabolic failure
= Virilizing hyperplasia, e.g. C21-hydroxylase deficiency
= Enzyme inhibitors, e.g. metopirone
= Drugs, e.g. OPDDD (cytotoxic)
= Drugs (warfarin)
o Secondary
- Hypopituitarism
- Suppression of hypothalamic-pituitary axis
= Exogenous glucocorticoids
» Endogenous glucocorticoids, e.g. Cushing’s syndrome following
tumor removal
Adapted from: Talley NJ, et al. Maclennan & Petty Pty Limited 2003, Table 9.10,
page 327; Davey P. Wiley-Blackwell 2006, page 290; and Burton JL. Churchill
Livingstone 1971, page 96.

o Perform a focused physical examination for Addison’s disease

» General o Weight loss
o Depression

» Skin o Pigmentation
- Hands
- Mouth & hips
- Covered areas (e.g. collars, nipples, ring)
- scars
o Vitiligo
> Hair o pubic & axillary hair

Ly,
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CvSs o < BP, postured hypotension
o Small heart

Causes o TB
o HIV

o Metastases

Associated autoimmune conditions (e.g. thyroiditis [Hashimoto], B12 deficiency
[pernicious anemia])

Perform a focused physical examination for disorders associated with
hyperpigmentation.

General o Hereditary (racial)
Liver o PBC

o Hemochromatosis
Kidney o Uremia
Intestinal/ o Malabsorption
nutritional

o Carotenemia
o Protein-caloric malnutrition
o Alcoholism

Metabolic o Porphyria cutanea tarda
o Ectobic ACTH

Give a systematic approach to the causes of Addison’s disease.

o ldiopathic atrophy of adrenal cortical tissue
o Sudden withdraw/ of therapeutic use of steroids
o Infiltration
- TB amyloid
- Sarcoidosis
- Hemorrhage
o Infarction

Ly,
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e Perform a focused physical examination for hypoadrenalism (Addison’s
disease).

Fatigue —»

» Pigmentation

o Buccal <«—— Postural
o Scars hypotension
o Palmar creases
o Generalized
> Gl —>
o Abdominal pain
o Diarrhea
o Anorexia
o Weight loss
> Associated disease

Diabetes type |
Pernicious anemia

A

o Hypothyroid
O

O

o Vitiligo

Abbreviation: GlI, gastrointestinal

e

Adapted from: Davey P. Wiley-Blackwell 2006, page 290.

§ SO YOU WANT TO BE ENDOCRINOLOGIST! ﬁ
§ Q. In the context of Addison’s disease (AD), what are the Schmidt, ﬁ
§ polyglandular and all grove syndromes? §
%A o Schmidt syndrome 5
§ - AD plus hypoparathyroidism %
* o Polyglandular (PGS), type | ﬁ
4 - 'AD, plus h rathyroidism, plus chronic mucocutan %
% , plus hypoparathyroidism, plus chronic mucocutaneous s
§ candidiasis i
S o Allgrove syndrome v
§ - AD* plus Achiolasia, plus alacrima, plus neurological disease §
§ *AD; AD from loss of adrenal sensitivity to ACTH §
§ Abbreviation: T;DM, type | diabetes mellitus §

L L A L A L A L A L A L A o A A A T

(¥,
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¢ Perform a focused physical examination for pheochromocytoma
(catecholamine-secreting tumor).

e Headache
e Sweating
e Anxiety

» Hypotension
o Myocardial damage
and CHF
o Palpitations
o Hypotensive attacks
(very rarely, if mainly
dopamine secreted)

o Paroxysmal
symptoms

e Weight loss

Abbreviations: CHF, congestive heart failure

Adapted from: Davey P. Wiley-Blackwell 2006, page 290.

¢ Give a systematic approach to the causes of Cushing’s syndrome.
o Bilateral adrenal hyperplasia with or without increased pituitary ACTH
o Benign adenoma of adrenal gland
o Adrenal carcinoma
o Carcinoma of bronchus, thymus

Useful background: Causes of Cushing’s syndrome

» Adrenocorticotropic hormone (ACTA) dependent
» Exogenous administration of excess steroids or ACTH (most common)

(¥,
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» Adrenal hyperplasia
o Secondary to increased pituitary ACTH production (Cushing’s disease)
- Microadenoma
- Macroedema
- Pituitary-hypothalamic dysfunction
o Secondary to ACTH-producing tumors (e.g. small cell lung carcinoma)

» Adrenal neoplasia
o Adenoma
o Carcinoma (rare)

» Pituitary adenoma (Cushing’s disease) (70%) F>M
o Ectopic ACTH (14%)
o Bronchial carcinoma
o Carcinoid- lung, gastrointestinal tract, thymus

» ACTH independent
o Adrenal adenoma (10%)
o Adrenal carcinoma (5%)
o Adrenal hyperplasia (1%)

> Differential diagnosis
o Pseudo-Cushing’s due to alcoholism or depression

Adapted from: Talley NJ, et al. Maclennan & Petty Pty Limited 2003, Table 9.9,
page 324; Davey P. Wiley-Blackwell 2006, page 290.

Useful background: Performance characteristics for physical examination for
Cushing’s syndrome

Although moon facies, generalized obesity, hirsutism (in women), striae, proximal
muscle weakness, and peripheral edema have been suggested to be signs of
Cushing’s syndrome, these are in fact either non-significant or have positive
likelihood ratios (PLR) < 2.

Finding PLR
» Vital signs o Hypertension 2.3
> Body habitus o Central obesity 3.0
» Skin findings o Thin skinfold 115.6
o Plethora 2.7
o Ecchymoses 4.5
o Acne 2.2

Adapted from: McGee SR. Saunders/Elsevier 2007, page 114.

Ly,
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e Perform a focused physical examination for Cushing’s syndrome.

» CNS
o Depression
o Psychosis
» Head and neck > CVS
o Thin hair o Premature ischemic
2 AI\\/(I:?loen face heart disease
© Hirsutism o Hypertension
o Supraclavicular
fat pad
» GI/GU
o Peptic ulcer
o Dysmenorrhea
o Impotences
—— > MSK
éu{od. o Proximal hypopathy
o — » Skin
Abbreviations: o Central obesity
CNS, central nervous system; o Striae
CVS, cardiovascular system; o Thin
Gl/ GU, gastrointestinal/ o Easy bruising

genitourinary;
MSK, musculoskeletal

Adapted from: Davey P. Wiley-Blackwell 2006, page 290; and McGee SR.
Saunders/Elsevier 2007, Table 12-1, page 110.

“The difference between how a person treats the
powerless versus the powerful is as good a measure
of human character as | know.”

Robert Sutton

(¥,
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§ If you know what is the distinction between Cushing’s disease, Cushing's

» syndrome and pseudo-Cushing’s syndrome then, YOU SHOULD BE AN

¢ ENDOCRINOLOGIST!

#

§ Q. Do you know the differences?

i

§ A. » Cushing’s disease is caused by pituitary adenoma, increased ACTH
§ levels, and increased adrenal production of steroids

#

§ » Cushing’s syndrome is caused by increased steroids from any cause:
& o Steroids, including adrenocorticotropic hormone (ACTH)

# - e

_'}: o Pituitary adenoma (Cushing’s disease)

§ o Adrenal adenoma

> o Adrenal carcinoma

§ o Ectopic ACTH (usually from small cell carcinoma of the lung)

#

§ » Pseudo-Cushing’s syndrome

§ o Chronic alcoholics or depressed persons

b o 1 urinary steroids, no diurinal variation in steroids, positive over-
§ night dexamethasone test, all of which return to normal when

§ causative factors abate

#

# Source: Balioa RR. Saunders/Elsevier 2007. paaes 386 and 387.
?&rwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww

SO YOU WANT TO BE AN ENDOCRINOLOGIST!

Q1. The prevalence of denial is of epidemic proportions in persons with
increased body mass (aka “obesity”). When a patient claims “doctor, it's my
glands”, what endocrine causes do you consider?

>
=

Hypothyroidism
Hypogonadism

Cushing’s syndrome
Insulinoma

Stein- Leventhal syndrome

O O O O O

Q2. In the same context, what is Nelson’s syndrome?

A2. o Bilateral adrenalectomy leading in 50% to increased ACTH levels,
pituitary adenoma, hyperpigmentation

Source: Baliga RR. Saunders/Elsevier 2007, pages 386 and 387.

e e e e e e e e e e e e e e e M Pt S s Pt e

LSS N A A A A A A
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Useful background: Distribution of adipose tissue in Cushing’s syndrome

Moon face

Supraclavicular

‘collar __>x—— 7 o - Dorsal
s . ‘ scapular
_ s ‘buffalo
Episternal hump’
‘dewlap’

» Rounding of cheeks and prominent bitemporal fat produces the characteristic
‘moon facies’. Fat also may accumulate bilaterally above the clavicles
(‘supraclavicular collar’). In front of the sternum (episternal area, or ‘dewlap’),
and over the back of the neck (dorsal cervical fat pad, or ‘buffalo hump’). In
these drawings , the dotted line depicts normal contours of patients without
Cushing’s Syndrome.

Adapted from: McGee SR. Saunders/Elsevier 2007, Figure 12-1, page 111.

Hyperlipidemia

e Take a directed history to determine the causes of secondary hyperlipidemia.

» Nutrition

o Anorexia nervosa
Hypertriglyceridemia
Obesity
Hypothyroidism

o O O

> Endocrine
o Diabetes mellitus
o Hypothyroidism

» Immune
o Dysglobulinemias
o Systemic lupus erythematosus
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> Liver
o Cholestasis
o Acute intermittent porphyria

> Kidney
o Nephrotic syndrome
o Renal insufficiency

» Drugs
o Progestins
Anabolic steroids, glucocorticoid therapy
Estrogens
Thiazides, steroids
B- blockers

O O O O

> Life style
o Sedentary lifestyle
o Alcohol
o Cigarette smoking

> Miscellaneous

Abbreviations: HDL-C, high density lipoprotein cholesterol; LDL-C, low density
lipoprotein cholesterol

Adapted from: Ghosh AK. Mayo Clinic Scientific Press 2008, Table 6-4, page 233.
Dyslipidemias

Q. In the context of cardiac risk reduction, take a directed history and perform a
focused physical examination for risk factors for which screening of the lipid-
profile is recommended:

A. > Age o Children
- Family history of
hypercholesterolemia or
chylomicronemia

o Men
- 240 years
o Women

- > 50 years, or postmenopausal
» Habit o Current cigarette smoking
» Signs o Xanthomes

Ly,
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» CVS

> Renal

> Infection

» Inflammation,
chronic e.g.

324

Xanthelasmas
Premature arcus conealis

o O

Hypertension

Artherosclerosis

CAD in first-degree relative < 60 years
Atherosclerosis

eGFR < 60 mL/min/1.73 m? (chronic
renal disease)

o HIV treated withHAART

O O O O

(0]

o RA
o SLE
o Psoriasis

Adapted from: Roederer GO, et al. Chapter 34. In: Therapeutic Choices. Grey J,
Ed. 6th Edition, Canadian Pharmacists Association 2012, page 432

e Take a directed history for causes of secondary hyperliperlipidemia.

> Endocrine

> Liver

» Kidney

» Pregnancy
> Medications

» Post-transplantation

O O O O

o O

Diabetes

Metabolic syndrome
Obesity
Hypothyroidism

Cholestatic liver disease
Alcohol excess

Nephrotic liver diseases
Alcohol excess

BB (beta blockers “without intrinsic
sympathomimetric or alpha-blocking
activity”)

Corticosteroids

Diuretics (thiazides)

HAART (highly active antiretroviral
therapy)

HRT (hormone replacement therapy)
OCA (oral contraceptive agents)

Adapted from: Roederer GO, et al. Chapter 34. In: Therapeutic Choices. Grey J,
Ed. 6th Edition, Canadian Pharmacists Association 2012, page 433.
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Useful background: International Diabetes Federation Classification of the

Metabolic Syndrome

Risk factor

Defining level

» Central obesity*
o Europids
o South Asians
o Chinese
o Japanese

o Ethnic South and Central
Americans, First Nations

o Eastern Mediterranean and
Middle East (Arabic)
populations, Sub-Saharan
Africans

» Triglyceride level

> HDL-C level
o Men
o Women

> Blood pressure

» Fasting glucose level

Waist circumference

Men = 94 cm; Women = 80 cm
Men = 94 cm; Women = 80 cm
Men = 94 cm; Women = 80 cm
Men = 94 cm; Women = 80 cm

Use South Asian recommendations
until more specific data are available

Use European data until more
specific data are available

2 1.7 mmol/L
< 1.0 mmol/L
< 1.3 mmol/L
= 130/85 mm Hg

5.7-7.0 mmol/L

*Criteria: central obesity required, plus 2 or more other risk factors.

Abbreviations: HDL-C, high density lipoprotein cholesterol

Reproduced with permission: Therapeutics Choices. Sixth Edition. Ottawa,
Canada: Canadian Pharmacist Association 2012, Table 2, page 436.

Q. Persons at increased cardiovascular risk include these with the metabolic
syndrome, diabetes, end-stage renal disease, renal transplantation patients,
and these with family history. Various laboratory measures may be used to
calculate a risk score, such as hsCRP, apolipoprotein B, cholesterol (LDL, HDL,

non-HDL-C).
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Give the conditions under which the serum triglyceride concentration may be
associated with increased cardiovascular risk.

A. Insulin resistance
Diabetes
Chronic renal failure
Atherogenic dyslipidemias (e.g. familial combined hyperlipidemia)

Metabolic bone disease, parathyroid and calcium disorders

¢ Give a systematic approach to the causes of hypercalcemia and hypercalciuria.
e Hypercalcemia

» Hyperparathyroidism
o Adenoma
o Hyperplasia
o Carcinoma (rare)

» Tumor
o Malignancy (with or without metastases, eg breast cancer)
o Myeloma
o Reticulosis

» Vitamin D
o Increased intake (eg milk-alkali syndrome)
o Increased sensitivity to vitamin D (eg sarcoidosis)

> Increased release of Ca®* from bone
o Steroid withdrawal

o Immobilization
o Paget’s disease

e Hypercaluria
» Hypercalcemia
» Idiopathic

» Osteoporosis

o Renal tubular acidosis
o Fanconi syndrome

Ly,

A.B.R Thomson®© “Mastering The Boards and Clinical Examinations” Part | haok



327

Take a directed history for the causes of hypo- and hypercalcemia.

Hypocalcemia Hypercalcemia
» Parathyroid o Hypoparathyroidism - Primary hyperparathyroidism
o Pseudohypoparathyroidism
» Thyroid o After thyroidectomy, - Thyrotoxicosis
idiopathic - Hypothyroidism in infants
» Gut o Malabsorption - Milk — alkali syndrome
o Deficiency of vitamin D
o Magnesium deficiency
» Pancreas o Acute pancreatitis
» Kidney o Chronic renal failure - Associated with renal failure
(e.g. severe secondary
hyperparathyroidism)
» Drugs - Thiazide diuretics
- Vitamin D excess
- Milk-alkali syndrome
- Steroid withdrawal syndrome
» Malignancy o Hypocalcemia of malignant - Carcinoma (bone
disease (with or without metastases or humoral
metastases) mediators)
- Excessive intake production
of vitamin D metabolites
- Vitamin D sensitivity
Sarcoidosis
- Multiple myeloma
- Reticulosis
» Inactivity - Prolonged immobilization or

> Miscellaneous

A.B.R Thomson®© “Mastering The Boards and Clinical Examinations” Part |
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Note:
o Hypercalciuria occurs with all causes of hypercalcemia if renal function is
normal.
o Causes of hypercalciuria without hypercalcemia include osteoporosis and
renal tubular acidosis (RTA), idiopathic.

Adapted from: Talley NJ, et al. Maclennan & Petty Pty Limited 2003, Table 9.13,
page 328; Table 9.14, page 329; Burton JL. Churchill Livingstone 1971, page 99.

Useful background: Causes of hypoparathyroidism

> ldiopathic
o Dysembryogenesis (DiGeorge syndrome)

» latrogenic
o Radioactive iodine therapy
o External neck irradiation
o Damage during thyroid or neck surgery

» Infiltration
o Metastatic disease (breast, lung, lymphoproliferative disorder)

» Immune
o Polyglandular autoimmune syndrome (PGA type 1) aka autoimmune
polyendocrinopathy-candidiasis-ectodermal dystrophy [APECD])

» Metabolic
o Hemochromatosis and Wilson’s deficiency

Adapted from: Baliga RR. Saunders/Elsevier 2007, page 380.
Useful background: Causes of hypoparathyroidism

o Damage/ destruction of the parathyroid gland:
- thyroid or neck surgery
- Radioactive iodine therapy
- External neck radiation
- Hemochromatosis and Wilson’s deficiency
Metastatic disease from the breast, lung, lymphoproliferative disorder
o ldiopathic
Dysembryogenesis (DiGeorge syndrome)
o Polyglandular autoimmune syndrome (PGA type 1) which is also known as
autoimmune polyendocrinopathy — candidiasis — ectodermal dystrophy
(APECD)

o

Adapted from: Baliga RR. Saunders/Elsevier 2007, page 380.

Ly,
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Useful background: Causes of hyperparathyroidism

» Primary
o Adenoma (80%)
o Hyperplasia
o Carcinoma (rare)

» Secondary
o Hyperplasia associated with chronic renal failure

> Tertiary
o Autonomous hyperparathyroidism is a complication of secondary
hyperparathyroidism

Source: Talley NJ, et al. Maclennan & Petty Pty Limited 2003, Table 9.12, page
328.

Useful background: Causes of radiographic punctate translucencies in skull

» Malignancy
o Myelomatosis
o Metastatic deposits

> Metabolic
o Hyperparathyroidism
o Cushing’s

» Hematological
o Sickle-cell anemia
o Leukemia
o Histiocytosis X

Adapted from: Burton JL. Churchill Livingstone 1971, page 99.

Condition Serum Serum Parathyroid
Calcium Phosphate hormone
Infusion,
response

> Hypoparathyroidism N 0 o Marked
» Pseudo-hypoparathyroidism J T o None
» Pseudo- pseudo- o None

hypoparathyroidism

Source: Burton JL. Churchill Livingstone 1971, page 100.

Ly,
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e Take a directed history to determine the cause of osteoporosis.

» Inherited
o Osteogenesis imperfecta

> ldeopathic (young persons)
» Immobility, senile

> Immune
o Rheumatoid arthritis

» Infiltration
o Systemic mastocytosis
o Multiple myeloma

» Endocrine
o Deficiency of estrogen, androgen, protein, vitamin C or calcium
o Hyperthyroidism
o Diabetes mellitus
o Acromegaly
o Cushing’s or glucocorticoid therapy

> Liver
o Chronic cholestasis
o Steroid use

> Kidney
o Azotemic osteodystrophy
o Liver
o Glycogen storage disease
o Cirrhosis in children

Adapted from: Burton JL. Churchill Livingstone 1971, page 100.
¢ Give a systematic approach to the causes of osteoporosis and osteomalacia.
e (Osteoporosis

» Idiopathic
» Senile

» Reduced activity (local, or generalized)

Ly,
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» Endocrine

o Diabetes

o Cushings

o Acromegaly

o Hyperthyroidism

o Reduced estrogen/ progesterone
» Diet- reduced intake of

o Protein

o Calcium

» Tumor
o Multiple myeloma
o Systemic mastocytosis

» Liver
o Cirrhosis (in children)
o Glycogen storage disease

» Osteogenesis imperfect
e Osteomalacia

> Urine calcium
o  intake/ absorption of calcium
o Vitamin D deficiency
- Renal acidosis
- hyperparathyroidism
o T requirements
- Prematurity
- Multiple pregnancies
- Breast feeding
- L uVviight
- Pigmented skin

» Urine — calcium, normal
- Phosphate T
o Renal tubular acidosis
o Fanconi syndrome
o Uremia
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Useful background: Likelihood ratios for physical examination maneuvers
suggesting presence of osteoporosis or spinal fracture

PLR NLR
» Weight < 51 kg 7.3 0.8
» Wall-occiput distance >0cm 3.8 0.6
» Rib- Pelvis distance <2 fingerbreadths 3.8 0.6
» Tooth count <20 3.4 0.8
» Height loss >3 cm 3.2 0.4
» Self reported humped back 3.0 0.85

Adapted from: Simel DL, et al. McGraw-Hill Medical 2009, table 36.5 and 36.6,
page 483.

Useful background: Causes of metabolic bone disease
» Causes of osteomalacia and rickets

» Skin
o pigmented skin
o lack of UV light

»> Pregnancy
o multiple pregnancy
o prolonged breast feeding

» Gl
o Malnutrition deficiency of vitamin D
o Post-gastrectomy (probably dietary)
o Malabsorption

> Renal
o Chronic renal failure

Idiopathic hypercalcuria

Fanconi syndrome

Tubular acidosis

Hypo-phosphatasia

O
O
@)
O

» Secondary to hyperparathyroidism.

Adapted from: Burton JL. Churchill Livingstone 1971, page 98.

Ly,
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Useful background: Causes of secondary hyperuricemia

Hyperuricemia Hypouricemia

» Nutrition
o Obesity
o Increased purine ingestion

» Tumor

o Myeloproliferative disorders
- Polycythemia, primary or secondary
- Myeloid metaplasia
- Chronic myelocytic leukemia

o Lymphoproliferative disorders
- Chronic lymphocytic leukemia

o Plasma cell proliferative disorders
- Multiple myeloma

o Disseminated carcinoma and sarcoma

> Anemia
o Sickle cell anemia
o Thalassemia
o Chronic hemolytic anemia

> Skin o Psoriasis
O
> Infections o Infectious mononucleosis

» Kidney o Intrinsic renal disease
- Chronic renal
insufficiency of diverse
cause
- Saturnine gout (lead
nephropathy)

» Drugs/toxins o Cytotoxic drugs o Drug-induced
- Thiazide diuretics
- Furosemide
- Ethacrynic acid
- Ethambutol
- Pyrazinamide
- Low-dose aspirin
- Cyclosporine
- Nicotinic acid
- Laxative abuse
- Levodopa
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Hypouricemia

> Endocrine

> Genetic

o Endocrine conditions

Adrenal insufficiency
Nephrogenic diabetes insipidus
Hyperparathyroidism
Hypoparathyroidism
Pseudohypoparathyroidism
Hypothyroidism

Diabetic ketoacidosis

Lactic acidosis

Starvation

Ethanolism

Glycogen storage disease type |
Bartter syndrome

o Other

Sarcoidosis
Down syndrome
Beryllium disease

Adapted from: Ghosh AK. Mayo Clinic Scientific Press 2008, Table 24-22, page
1004.
e T e e e e e e e e e e e e e e R T e e e R e T e e R T e e e e e T e T R e R R R

SO YOU WANT TO BE AN ENDOCRINOLOGIST!

Q. On the basis of just the physical examination as well as the serum calcium
(Ca) and phosphate (PQO,) concentrations, and their response to PTH,
distinguish between the following three variations of hypoparathyroidism:

e e e e e e e e e e e e e T T e Mt e ?

Hypoparathyroidism Pseudo-
hypoparathyrodism* hypoparathyroidism

Pseudo-pseudo-

A.

Ca J
PO, T
Response Yes

to TSH

Skeletal
changes

\J

T
No

Yes **

N
N
No

Yes

*conceptualize as “end-organ non-responsiveness

** Typical skeletal changes

o
o
o

Short neck
Short fingers
Less than 5 fingers

o e e i e e e i S S T S - R T
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SO YOU WANT TO BE AN ENDOCRINOLOGIST!
Q. What is the neurological changes associated with hyperparathyroidism

>

» Cataracts

» Papilloedema

» Basal ganglia defects

» Benign intracranial hypertension

Source: Burton JL. Churchill Livingstone 1971, page 81.

EHVHHHVYHHVHHHV
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SO YOU WANT TO BE AN ENDOCRINOLOGIST!
Q1. Give 4 radiological signs for hyperparathyroidism

Al. o Subperiosteal erosions

- Femoral necks
- Fingers, middle phalanges
- Fragmental cortex of phalanges

o Multiple bone cysts
- May project from surface of affected bone
- Often affects the jaw) osteitis fibrosa cystic)
- Aka von Reckling harsen’s disease

o Loss of lamina dura around teeth

o Punctuate translucencies of the skull (“mottling” or “pepper-pot skull”)

Source: Davies IJT. Lloyd-Luke (medical books) LTD 1972, pages 222 and 223.
Q2. What are the effects of renal osteodystrophy?
A2. o Secondary hyperparathyroidism

o Osteoporosis
o Osteomalacia

e T T e e e e e e e e e
MM N M Ml
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Gynecomastia

Useful background:
» Causes of pathological gynecomastia*

» Increased estrogen production
o Leydig cell tumor
Adrenal carcinoma
Bronchial carcinoma (human chorionic gonadotrophin)
Liver disease (increased conversion of androgens to estrogens)

Starvation
(¢

WY W

O O O O
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» Decreased androgen production (hypogonadal states)
o Kilinefelter's syndrome
o Secondary testicular failure: orchitis, castration, trauma

» Testicular feminization syndrome

» Drugs
o Estrogen receptor binders: estrogen, digoxin, marijuana
o Antiandrogens: spironolactone, cimetidine

* Gynecomastia does not regress, but Mammaplasia (enlarged male breast) does
regresses

e Take a directed history and perform a focused physical examination to
determine the causes of gynecomastia.

» Hermaphroditism or pseudo- hermaphroditism

» Endocrine

o Normal puberty and neonatal
Hypothyroidism
Thyrotoxicosis
Acromegaly
Testicular atrophy
o Testicular and adrenal tumors

O O O O

Klinefelter's syndrome
Cirrhosis

Cancer of bronchus
Malnutrition

Paraplegia

Generalized skin disease

V V V V V V V

Drugs
o Spironolactone
o Amphetamine
o Reserpine
o Digitalis
o Methyldopa
Adapted from: Burton JL. Churchill Livingstone 1971, page 94; Talley NJ, et al.
Maclennan & Petty Pty Limited 2003, Table 9.16, page 334.

Ly,
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¢ Give the systematic approach to the causes of gynecomastia.

» Congenital
o Hermaphrodite
o Male pseudohermaphrodite
o Kleinfelter's syndrome

» Physiological
o Neonate
o Puberty
o Old age

» Endocrine
o Diabetes
Hypo-/ hyperthyroidism
Acromegaly
Cushing’s disease
Addison’s disease
o Tumors of testicle and adrenal glands

O O O O

» Systemic disease
o Failure
- Heart, liver kidney
o Tumor
- Leukemia, lymphoma
- Carcinoma of bronchus, kidney
o Gut
- Ulcerative colitis
- Starvation
o CNS
- Paraplegia
o MSK
- Rheumatoid arthritis

» Drugs
o Heart
- Digitalis, methyldopa, reserpine, spironolactone
o Hormones
- Estrogens, androgens
o Gl
- Prokinetics (metocloprimide, H2 blockers)
- Steroids
o Infections INH for TB

A.B.R Thomson®© “Mastering The Boards and Clinical Examinations” Part |

337



338

Amenorrhea

e Take a directed history and perform a focused physical examination to
determine the cause of amenorrhea.

» Physiological
o Pre-pubertal

Pregnancy
Infarction or pituitary appoplexy
Menopausal

“Functional”

- change in environment
emotional upset
rapid change in weight

- aggressive training

» Uterus

o Uterine anomaly
o Hysterectomy

O
@)
@)
O

» Ovary
o Stein-Leventhal syndrome, tumors, e.g. arrhenoblastoma, hilus-cell
o Oophorectomy
o Follicular or lutein retention cyst
o Granulosa cell tumor
o lIrradiation

» Endocrine
o Thyrotoxicosis
o Cong. Adrenogenital syndrome, acquired virilizing hyperplasia, adenoma or
Ca.

» Head
o Mid brain tumor
o Trauma
o Surgery radiation infection
- Pelvic TB
- Systemic infection

» Drugs
o Estrogen, progesterone, testosterone
o Glucocorticoids, spironolactone

Adapted from: Burton JL. Churchill Livingstone 1971, page 97.

(¥,
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¢ Give a systematic approach to the causes of amenorrhea.

» Congenital
o Intersexual states
- Hermaphrodite: testicular plus ovarian elements in gonads

339

- Male pseudohermaphrodite have tests, but are feminized because of

end-organ non-responsiveness

- Female pseudohermaphrodites: have ovaries, but are musculinized

due to
= Congenital adrenal hyperplasia
= Virilizing condition in mother
= Mother given androgens during pregnancy
» Physiological
o Prepuberty

o Menopause
o Pregnancy

» Endocrine
o Hyperthyroid
o Hypopituitary
o Mid brain tumor

» Systemic disease
» Malnourishment (e.g. anorexia nervosa, Crohn disease)
» Ovary/ uterus surgical removal

» Ovary/ adrenal - T estrogen/ progesterone

Useful background: Absolute contraindications to estrogen and progestin therapy

> Estrogen therapy

Undiagnosed vaginal bleeding
Active liver disease

Active thromboembolic disease

O O O O

tumors
Pregnancy

0]

Known or suspected carcinoma of the breast or other estrogen-sensitive

o The risk of recurrence of breast cancer or thrombosis following estrogen

therapy is unknown.
o Caution is recommended in women with cardiovascular disease.

» Progestin therapy
o Undiagnosed vaginal bleeding
o Known or suspected carcinoma of the breast
o Pregnancy

Reproduced with permission: Therapeutics Choices. Sixth Edition. Ottawa,
Canada: Canadian Pharmacist Association 2012, Table 1, page 946.

Ly,
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Hirsutism

Useful background: Causes of hirsutism

» Ovarian
o Tumor
o Stein-Leventhal syndrome
o Polycystic ovary syndrome (commonest cause)

» Endocrine
o Adrenal
- Cushing’s syndrome
- Congenital adrenal hyperplasia
- Virilising tumor (more often a carcinoma than an adenoma)
- Acromegaly
» Porphyria cutanea tarda
» Drugs
o Phenytoin, diazoxide, streptomycin, minoxidil, anabolic steroids

Would you like to play (X's and O’s? “Y” not “I”

o Turner's syndrome XO

o Kleinfelter's syndrome XXY
o Supermale XXY
o Superfemale XXX

Adapted from: Talley NJ, et al. Maclennan & Petty Pty Limited 2003, Table 9.15,
page 333.

Pituitary disease

A curiosity: you are sitting on the beach at a nudist camp. A man walks towards
you. As be approaches, what will you notice that will suggest that he has pituitary
failure?

o Not obese

o Loss of body hair (including pubic hair)

o Fine, wrinkled skin (not greasy or thickened)

Useful background: Causes of hypopituitarism

> Infiltration
o Pituitary tumor (non-secretory or secretory)
o Other tumors
- Craniopharyngioma
- Metastatic carcinoma
- Sarcoma

Ly,
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> Infection
o Granulomata
- e.g. Sarcoid, tuberculosis
> ldiopathic

Adapted from: Talley NJ, et al. Maclennan & Petty Pty Limited 2003, Table 9.7,
page 320.

Useful background: Acromegaly

> Eye
o Bitemporal
hemianopia
o Papilloedema
o Angioid streaks

» Head and Neck
Prognathism

o Enlarged tongue
o Transfrontal scar
o Frontal bossing

o

o Molluscum fibrosum

N o

Adapted from: Talley NJ, et al. Maclennan & Petty Pty Limited 2003, Figure 9.7,
page 321.

e Perform a focused physical examination for acromegaly.

» General
o Hyperhidrosis

» Eyes
o Prominent supraorbital ridges
o Bitemporal hemeanopia
o Optic atrophy

» Nose & lips
o Large

(¥,
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Jaw/ teeth
o Prognathia (large protruding lower jaw)
o Macroglosia

Neck
o Goiter

Axillae
o Skin tags (molluscum fibrosum)
o Acanthosis nigrans

Hands
o Large hands
o Sweating

Breasts
o Gynecomastia
o Galactorrhea

Heart
o Cardiomegaly
o Hypertension

o CHF

Abdomen

o Hypatosplenomegaly

MSK

o Kyphosis

o Spinal stenosis

o Osteoarthrosis (hands, hips, knees, feet) tight finger ring
o Chondrocalcinosis

o Carpal tunnel syndrome signs

Spinal cord
o Compression signs

Endocrine
o Signs of hypopituitarism
o Signs of diabetes mellitus

Abbreviations: CHF, congestive heart failure
e T T T T e T T L T L L L L
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SO YOU WANT TO BE ENDOCRINOLOGIST!

342

Q. What are the typical X-ray changes in the hands and feet of a person with

acromegaly?

A. o “tufting” of terminal phalynx of fingers & toe

o 7T thickness of heal pad
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Paraneoplastic syndromes

e Perform a focused physical examination for paraneoplastic syndromes and
hormone producing cancers.

» CNS Muscle weakness

o Confusion/Dementia Fatigue

o ¥ Na+ (SIADH) Cachexia

o T Ca2+ (ectopic PTH) Polymyositis/

o Hyperviscosity dermatomyositis
syndrome (myeloma, 1 K+ (2° to ectopic ACTH
Waldenstroms) production)

o Cerebral cortex aut 1 ca2+ (2° to ectopic PTH
antlbodles production)

> Hematol ogy Eat_on_—Lambert syndromes
: Guillain — Barre syndrome

o Anemia

- Autoimmune ~ /

» Spinal cord syndromes
o Myelitis, often in
thoracic region, >

haemolytic anaemia-
mucin producing

cancers _ rapid paralysis + death
- Aplasia: Thymic tumor, o ALS (=motor neuron
related

disease) 5-10% are

o Polycythemia cancer related

- Renal cancer

- Cerebellar Hypertropic
hemangioblastom pulmonary
osteoarthronathv

» Cachexia
» Hypercalcaemia

o Estopic PTH secretion
o PTH related hormone
syndromes

» Nephrotic syndrome

o Glomerulonephritis
(GN) due to tumor Ag-
Ab complex deposition

o Minimal change GN
(Hodgkin’s disease) ;

o Membranous GN Peripheral neuropathy é@‘oﬂ
(many cancers)

o Membranoproliferative
GN (non-Hodgkin’s
lymphoma)

Adapted from: Davey P. Wiley-Blackwell 2006, page 361; Talley NJ, et al.
Maclennan & Petty Pty Limited 2003, Table 9.16, page 339.
%
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GASTROENTEROLOGY
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Questions in Gastroenterology Chapter

1. Perform a focused examination of the mouth.

n

o g >~ w

Perform a focused physical examination to determine the causes of
stomatitis.

Take a directed history to determine the causes of halitosis.
Give 6 non-dental causes of halitosis.
Give 3 causes of an enlarged tongue (macroglossia).

Perform a focused physical examination to determine the causes of salivary
gland swelling.

Perform a focused physical examination to determine the causes of parotid
gland enlargement.

8. Take a directed history for dysphagia.

9. From the clinical history, what can you suspect to be the cause of N/V?

10.

11.

12.

13.
14.

15.

16.
17.

18.

19.

20

Define gastric volvulus, and give the pathogenesis based on the bisecting
axis and the associated rotation.

Give 20 risk factors which predispose to the development of esophageal
cancers (ECa), and 5 which may be protective.

Give the detailed molecular biology (molecular events) of Esophageal
Cancers.

Give the therapeutic modalities available for early esophageal cancers.

Define HHT, state the genetics, give the diagnostic criteria, and outline the
distribution of lesions.

Perform a directed physical examination for hypovolemia (volume
depletion).

Take a directed history to determine the causes of RUQ pain.

Perform a focused physical examination to determine the causes of
abdominal masses.

Give 10 bacterial adjuvant or host defense factors influencing the transition
from bacterial contamination to infection.

Give 5 causes of intra-abdominal abscesses (IAA), and 7 clinical risk
factors.

. Give the abdominal diagnostic imaging findings suggestive of the presence

(¥,
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21.

22.

23.

24.

25.
26.
27.

28.

29.

30.
31.

32.

33.

34.

35.

36.

37.

38.
39.
40.
41.
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Take a directed history and perform a focused physical examination for the
cause of an abdominal bruit.

Prepare a patient for informed consent prior to their having possible
bariatric surgery, explain potential complications.

Prepare a patient for informed consent for the use of non-steroidal anti-
inflammatory drugs, explaining the potential adverse effects.

Give the differences on EUS of benign versus malignant GIST in mid-
stomach

Give 4 treatable premalignant gastric conditions.
Take a directed history for bowel obstruction.

Give the benefits of strituroplasty in CD, besides the relief of a partial small
bowel obstruction.

Prepare a patient for informed consent for the use of steroids (GCS,
glucocorticosteroids) in a patient with IBD, explaining the adverse effects.

Classify small intestinal lymphomas, based on their morphology and clinical
response to chemotherapy.

Perform a focused physical examination for carcinoid syndrome.

Give the management of the patient with known carcinoid syndrome to
avoid carcinoid crisis.

Give 3 markers of NET which suggest possible poor prognosis (high-grade
tumors with poor differentiation).

Name 3 conditions which are PAS positive, and indicate how they can be
distinguished by special histological stains.

Give the features which distinguish IPSID (immunoproliferative small
intestinal disease) from MALT lymphoma (marginal T-cell ymphoma).

Give 4 examples of disorders of the CNS, spinal cord, smooth muscle and
enteric neurons which are associated with constipation, and for each give
the mechanism (s) responsible for the development of the constipation.

Take a directed history for diarrhea.

Take a directed history to determine the cause of infertility in men with
inflammatory bowel disease.

Name the Colonic Polyp Syndrome.
Take a directed history for colon cancer screening, and surveillance.
Take a directed history of alcohol abuse.

Perform a directed physical examination for alcohol withdrawal (SSH-DTSs:

shake, seize, hallucinate, DTSs).
%
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Give 15 common hepatobiliary complications of SOT /HCT.

Give the 10 benefits and AEs (adverse effects) of TZD (pioglitazone).

Give 20 Gl/Hepatobiliary clinical manifestations of cystic fibrosis.

Perform a focused physical examination for hepatosplenomegaly.

Give 4 causes of a hard knobbly liver.

Perform a focused physical examination to determine the cause of pruritus.

Perform a physical examination for acute liver disease (acute hepatitis and
fulminant liver failure).

Perform a focused physical examination for signs of chronic liver disease
(portal hypertension).

Perform a focused physical examination for cirrhosis in patients with chronic
liver disease.

Take a directed history and perform a focused physical examination for
ascites.

Give the mechanism of action of vasopressin (ADH) in distal renal tubule (DRT).
Perform a focused physical examination for the HELLP syndrome.

Give 10 paraneoplastic syndromes associated with HCC.

Give 7 risk factors for HCC in HBV.

Give 7 risk factors for HCC in HCV.

Give 7 patient groups requiring screening for HCC

Perform a focused physical examination to determine the cause of pruritus.

List 4 possible causes for failure to achieve pain relief after biliary
sphincterotomy for presumed sphincter of Oddi dysfunction (SOD).

Give 5 complications of hepatic granulomas in sarcoidosis.

Give 10 features of sarcoidosis seen on liver biopsy.

Give the Ranson prognostic criteria for acute pancreatitis.

Give a systematic approach to the causes of chronic pancreatitis.

Give 8 clinical, diagnostic imaging and laboratory features that distinguish
pseudocysts from cystic neoplasms of the pancreas.

There are literally hundreds of drugs which may cause pancreatitis. Give
drugs commonly seen being used in Gl patients which are considered to
have a moderately strong association with the development of pancreatitis.

Perform a directed examination of an abdominal x ray (‘flat plate’).

lr,
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Give 7 causes of calcification on abdominal X — ray.
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75.
76.

77.

78.
79.

80.

81.
82.
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Give 7 causes of radiological hepatic calcification.

Give the most common clinical presentations of the neuroendocrine tumors,
VIPoma (Verner-Morrison syndrome), glucagonoma, and somatostatinoma
and insulinoma. The approximate frequencies are given in brackets.

Give the clinical features that suggest Zollinger-Ellison Syndrome.
Give features which distinguish P-NET from other GI-NET.

Give the clinical features of glucagonoma.

Give the clinical and laboratory features of VIPoma syndrome.

Give 15 prognostic factors associated with decreased survival in patients
with various pancreatic endocrine tumors.

Give 3 mechanisms explaining alterations in serum vitamin levels in obesity.

Give 7 symptoms/ signs of protein/ calorie malnutrition (PCM) which may
occur in obesity.

Give 5 Gl/ liver complications associated with stem cell transplantation, and
give examples.

Give 10 gastrointestinal and /or hepatobiliary manifestations.

GI complications occur in > 80% of persons with PSS, and may affect all
parts of the Gl part. Give 20 examples.

Chronic renal disease associated with a plethera of GI complications,
especially for these patients on hemodialysis (HD) or peritoneal dialysis
(PD). Give 10 GI complications of chronic renal disease.

Give 8 conditions associated with NRH.

Give 3 complications of intraoperative endoscopy.

lr,
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MOUTH
e Perform a focused examination of the mouth.

» Teeth o Carries
o Brown molting of enamel
- Fluorosis
- Tetracycline

» Gums o Stippling
- Poisoning; lead, bismuth
o Bleeding
- Gingivitis
- Vitamin C deficiency (scurvy)
- Amyloid
- Dilantin

» Tongue o Furred
- Fever
- Acute abdomen
- Uremia
o Atrophic
- Iron deficiency
- Deficiency of riboflavin, nicotinic acid
- Antibiotic reaction
o Magenta colour, angular stomatitis, cheilosis (cracked
lips)
- Riboflavin deficiency
o Red side and tip of tongue
- Nicaotinic acid deficiency
o Macroglossia
- Acromegaly
- Myxedema
- Amyloid
- Down syndrome
o “Scrotal’
- Normal variant
- Down syndrome
» Mucosa Purpura, telangiectasia
Scleroderma (circumoral purpura)
Circumoral pigmentation- Peutz- Jeghers syndrome
“geographical tongue”
- Patchy red depapillation
- Normal variant

O O O O
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Perform a focused physical examination to determine the causes of
stomatitis.

General
o Malnutrition: protein, vitamins, minerals (esp. iron)
Smoking
Alcoholism
Infections
Drugs
- Antibiotics
- Atotoxic drugs
- Phenytoin
- Heavy metals
o Trauma
- Poorly fitting dentures
o Tumor

@)
@)
O
@)

Systemic diseases

o Gl

Crohn

Ulerative colitis

Celiac disease

MSK

- Behcet's

- Reiter's

- Lupus

o Hematology
- Leukemia and its treatment
- Neutropenia
- Iron deficiency

O
O
O
O

Skin diseases (associated, including angular stomatitis)
Eczema

Erythema multiforme (Stevens-Johnson)

Pemphigus vulgaris

Pemphigoid

Benign pemphigoid of mucous membranes
Epidemolysis bullosa

Lichen planus

Dermatitis herpetiformis

O O O O O O O O

HIV/AIDS associated infections
o Viral
- Herpes simplex
- Herpangina
- Hand, foot and mouth disease

lr,
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- Exanthemata
o Bacterial
Pyorrhea and alveolar abscess
Vincent’s angina
TB
Syphilis
o Fungal
- Candidiasis
- Actinomyocosis

Adapted from: Burton JL. Churchill Livingstone 1971, pages 36 and 37.
Halitosis

e Take a directed history to determine the causes of halitosis.

> Infection
o Poor oral hygiene
o Putrid (due to anaerobic chest infections with large amounts of sputum)

> Metabolic
o Fetor hepaticus (a sweet smell)
o Ketosis (diabetic ketoacidosis results in excretion of ketones in exhaled
air, causing a sickly sweet smell)
o Uremia (fish breath: an ammoniacal odour)

» Drugs
o Alcohol (distinctive)
o Paraldehyde
o Cigarettes, tobacco

Adapted from: Talley NJ, et al. Maclennan & Petty Pty Limited 2003, Table 5.8,
page 161.

¢ Give 6 non-dental causes of halitosis.

» Infection
o Poor oral hygiene
o Putrid (due to anaerobic chest infections with large amounts of sputum)

» Metabolic
o Fetor hepaticus (a sweet smell)
o Ketosis (diabetic ketoacidosis results in excretion of ketones in exhaled
air, causing a sickly sweet smell)

» Drugs
o Alcohol (distinctive)

lr,
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o Paraldehyde
o Cigarettes, tobacco

Adapted from: Talley NJ, et al. 4" ed. Blackwell Science 2001.

Useful background: Causes of gum hypertrophy
» Gingivitis
o from smoking
o calculus
o plaque
o Vincent’s angina (fusobacterial membranous tonsillitis)

» Drugs (Phenytoin)
»> Pregnancy

» Scurvy (vitamin C deficiency: the gums become spongy, red, bleed easily
and are swollen and irregular)

> Leukemia (usually monocytic)

Adapted from: Talley NJ, et al. Maclennan & Petty Pty Limited 2003, Table 5.6,
page 161.

Useful background: Causes of pigmented lesions in the mouth, including tongue

» Drugs/Toxins
o Heavy metals: lead or bismuth (blue-black line on the gingival margin), iron
(hemochromatosis- blue-grey pigmentation of the hard palate)
o Drugs
- Anti-malarias
- Oral contraceptive pill (brown or black areas of pigmentation
anywhere in the mouth)

» Endocrine
o Addison’s disease (blotches of dark brown pigment anywhere in the mouth)

» Tumor
o Malignant melanoma (raised, painless black lesions anywhere in the
mouth)

» Genetic
o Peutz- Jeghers syndrome (lips, buccal mucosa or palate)

Source: Talley NJ, et al. Maclennan & Petty Pty Limited 2003, Table 5.7, page 161.

lr,
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Useful background: The tongue, gums and teeth

Magenta-coloured tongue, angular stomatitis, cheilosis (cracked lips).
Red side and tip of tongue (nicotinic acid deficiency)

Dipapillating glossitis (antibiotic therapy).

>
>
>
» Large tongue-myxedema, acromegaly, amyloid, Down syndrome
» Jaundice (frequently appears first and disappears last from frenum of tongue)
» Scrotal tongue (normal or in Down syndrome)

>

Geographical tongue-patchy redish depapillation surrounded by “fur” (of no
importance)

A\

Brown mottling of enamel (Fluorosis)

Y

Stippling of gums (Pb, bismuth poisoning)

» Furred tongue-fever (acute abdomen, uremia, cholemia)
Source: Mangione S. Hanley & Belfus 2000, page 122 and pages130-133.

e Give 3 causes of an enlarged tongue (macroglossia).

Acromegaly
Hypothyroidism
Amyloidosis
Down syndrome

O O O O

SO YOU WANT TO BE A GASTROENTEROLOGIST! — Coloured Mouth

Q. What lesions are seen in the mouth, which are pigmented (not white)?

A. Amalgam tattoo

Peutz-Jeghers syndrome

Smokers melanosis

Hemochromatosis (15-25% of patients have a bluish-gray

pigmentation of the hard palate with a lesser degree of

pigmentation in the gingiva)

o Malignant melanoma (pigmented lesion with irregular borders,
which may be palpable; often ulcerates)

o Addison's disease thus, the scattered melanotic spots

o Normal in African-Americans. This condition, termed
"melanoplakia”

O O O O

e e e T e T e T T M St T T M St T M

Source: Mangione S. Hanley & Belfus 2000, page 127.

B Y Y
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SO YOU WANT TO BE A GASTROENTEROLOGIST! -White Spots in Mouth
Q. What are the causes of white spots on the oral mucosa?

A. > Thickened oral mucosa
o Broken tooth
o Poorly fitting dentures

» Squamous cell carcinoma

» Infection
o Candidiasis
o Rubeola, echovirus, adenovirus, (cluster of ting white macules on
buccal mucosa or first and second molars, known as Koplik's
spots)
o HIV - hairy leukoplakia on lateral aspects of tongue and buccal mucosa

» Leucoplakia is a term which was used in the past to imply a malignant
lesion, but don't use this term because as you see from above, not all
white lesions are malignant, just like not all Koplik's spots are caused
by Rubela

e e e e e e e e e e e e e o T e T e e

Adapted from: Mangione S. Hanley & Belfus 2000, page 125.

“Tongues”

Papillae of tongue

Posterior

= = J¢«— Circumvallate
papillae demark

Filiform .
papillae anterior 2/3
anterior 2/3 from posterior
of tongue 1/3 of tongue

Anteriovr\

Fungiform papillae:
Geographical tongue tip of sides
Patchy red loss of papillae of tongue
Surrounding furred tongue

Causes of atrophic glossitis
Deficiency of iron, riboflavin or nicotinic acid
Loss of papillae from antibiotic therapy

lr,
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Salivary gland

o Perform a focused physical examination to determine the causes of salivary
gland swelling.

> Unilateral swelling
o Ductal calculus, with staphylococcus or streptococcus viridians infection

> Bilateral swelling

» Connective tissue diseases
o Sjogren’s syndrome (kerato conjunctivitis sicca: xerothalmia and
xerostomia)
o Systemic lupus erythematosis (SLE)

> Infection

Staphylococcus

o Streptococcus viridians
o Tuberculosis

o Sarcoidosis

o

> Infiltration
o Lymphoma
o Leukemic infiltrates

» Drugs and toxins
o Alcohol (with or without chronic liver disease)
o Sulfonamides
o Propylthiouracil (PTU)

> Endocrine
o Diabetes mellitus
o Thyrotoxicosis

» Hematological
o Waldenstrom’s macroglobulinemia
o Malnutrition; anorexia nervosa/ bulimia, starvation, Kwashiorkor
o Alcoholism
o Keratoconjunctivitis sicca (dry eyes and mouth)
- Autoimmune (Sjogren’s syndrome)
- Mikulicz's syndrome (non-autoimmune keratoconjunctivitis sicca):
TB, lupus, sarcoid, Waldenstrom’s macroglobulinemia

Adapted from: Mangione S. Hanley & Belfus 2000, page 144; Talley NJ, et al.
Maclennan & Petty Pty Limited 2003, Table 5.5, page 160.
%
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¢ Perform a focused physical examination to determine the causes of parotid
gland enlargement.

> Bilateral o Infection
- Mumps (may be unilateral)
- Sarcoidosis
o Infiltration
- lymphoma
o Immune
- Mikulicz syndrome (painless enlargement of alll
three salivary glands, probably an early stage of
Sjogren’s syndrome)
o Drugs/ toxin
- Alcohol-associated parotitis
o Malnutrition

» Severe
dehydration

> Unilateral o Tumor
- Mixed, parotid, occasionally bilateral
- Infiltration (check for signs of VII nerve palsy)
o Duct blockage, e.g. salivary calculus

Adapted from: Talley NJ, et al. Maclennan & Petty Pty Limited 2003, Table 5.5,
page 160.

ESOPHAGUS

Dysphagia
e Take a directed history for dysphagia.

» Algorithm for symptomatic assessment
o Solids
- Suggests mechanical (e.g. stricture, ring, malignancy)
o Liquids
- Suggests motility problem (e.g. achalasia, diffuse esophageal
spasm [DES], scleroderma)
o Progressive
- Stricture
o Intermittent
- DES
- Lower esophageal ring
o Painful
- Esophagitis

lr,
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Painless

- NERD (normal endoscopy reflux disease)
Nasal/ ENT symptoms

- Suggests oropharyngeal or CNS cause

» Causes

O

O

O

O

O O O O

CNS

- E.g. CVA, Parkinsonisms
Lung

- Compression
Stomach

- Tumor

- Gastric retention
Colon

- Constipation (rare)
Drugs

Pregnancy

Diet

MSK

- Scleroderma

- Skeletal muscle disease

» Complications

@)

O
@)
O
@)

0]
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Hemorrhage
Obstruction
Perforation
Malnutrition
ENT

- Cough

- Sinusitis
- Dysphonia
Quality of life
Drug treatment
Lifestyle modifications

“Nothing helps more than experience”
Grandad
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Useful background: Approach to the person with dysphagia

Dysphagia
Oropharyngeal Esophageal
Difficulty initiating swallows Food stops or ‘sticks’
(includes coughing, choking after swallowing
and nasal regurgitation)
Solid food only Liquids > solids
Mechanical Motility
Intermittent Progressive Intermittent Progressive
Chronic heartburn Chronic heartburn
No weight loss
Age > 50 Chest pain Bland regurgitation
Weight loss Weight loss
Lower Peptic Carcinoma  Diffuse Scleroderma Achalasia
esophageal  stricture esophageal
ring spasm

Adapted from: Cockeram, AW. Canadian Association of Gastroenterology
Practice Guidelines: Evaluation of dysphagia. Can J Gastroenterol

1998,12(6):409-414.
8%
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Useful background: Causes of bilateral swelling of salivary glands.
B R T L N N L L
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SO YOU WANT TO BE A GASTROENTEROLOGIST! -GERD / NERD

Q1. In the person with heartburn but a normal EGD
(esophagogastroduodenoscopy), what are the performance characteristics
of the Bernstein test?

Al. o Indication
- Assess esophageal acid sensitivity in persons with NCCP or
NERD.
- Sensitivity 0-59%*
- Specificity 59-94%

*Lack of association between symptoms induced by acid perfusion of
esophagus compared with symptoms following spontaneous reflux in same
individual, suggesting that heartburn following acid perfusion and spontaneous
heartburn are induced by different stimuli.

Abbreviations: NCCP, non-cardiac chest pain; NERD, normal endoscopy reflux
disease

Q2. When is a Virchow’s node not a Virchow’s node?

A2 o Virchow’s node is a left supraclavicular node from metastasis from a
gastric cancer
o When a left supraventricular node is metastatic from cancer of the
esophagus, or an ipsilateral breast (L) or lung cancer, it is called a
Troisier's node (!!)

Q3. What are the causes of an absent gastric air bubble?

A3. Large hiatus hernia
Achalasia

Stomach full of food/fluid
Large, upper abdominal mass

Splenomegaly

O O O O O

B A N N

Useful background

» Some patients with oropharyngeal dysphagia may partially compensate for

their swallowing dysfunction by turning their head when swallowing: “head
turning can eliminate aspiration or pharyngeal residue by favouring the
more functional side in pateints with hemiparesis” Feldman M., et al.
Sleisenger and Fordtran’s Gastrointestinal and Liver Disease. 9™ Edition.
Saunders/Elsevier 2010, page 700).

lr,
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Neuromuscular Disorders Commonly Associated with Oropharyngeal
Dysphagia

» Post-polio muscular atrophy
o Atrophy / weakness of muscles of palate, pharynx and larynx
o New symptoms of weakness 30 to 40 years after spinal or bulbar polio
virus infection
o Aspiration occurs in half of patients with post-polio muscular atrophy

» Amyotrophic lateral sclerosis (ALS)

o Definition — “..... a progressive neurologic disease characterized by
degeneration of motor neurons in the brain, brainstem, and spinal cord”
(Feldman M., et al. Sleisenger and Fordtran’s Gastrointestinal and Liver
Disease. 9" Edition. Saunders/Elsevier 2010, page 688).

o Cranial nerve involvement leads to progressive oropharyngeal
dyspepsia

o Death occurs from swallowing and respiratory dysfunction

» Parkinson disease
o VFESS (video fluoroscopy swallowing study) abnormal in 95%, but
oropharyngeal dysphagia in about 20%
o Oropharyngeal dysphagia due to
- | pharyngeal contraction
- | relaxation of UES

»  Myotonic dystrophy
o VFSS abnormal in ~95%, but symptoms in only ~50%
o Aspiration
- During swallowing
= 1 weakness of muscles of pharynx and larynx
- After swallowing
= Laryngeal muscles open
» Residue food / fluid in pharynx passes into airway — aspiration
o Definition
- Longer contraction and poor relaxation of affected skeletal muscles

» Myasthenia gravis (MG)
o Definition - “...a progressive autoimmune disease, characterized by
- High circulating levels of acetylcholine receptor antibody
- Destruction of acetylcholine receptors at neuromuscular junction
(Feldman M., et al. Sleisenger and Fordtran’s Gastrointestinal and
Liver Disease. 9" Edition. Saunders/Elsevier 2010, page 688).
o With repeated swallowing, there is amplitude of the pharyngeal

contraction — oropharyngeal dysphagia
o Oropharyngeal dysphagia in ~ 33%

%
AR WA

A.B.R Thomson© “Mastering The Boards and Clinical Examinations” Part |



365

Barrett epithelium (BE)

o Give the molecular biology (molecular events) in the progression of
esophageal mucosa from normal to Barrett epithelium (BE) (metaplasia
and dysplasia) to adeno’ esophageal cancer (ECa).

Metaplasia Dysplasia

Normal > (globlet cells) > (globlet cells often - -> Eca

depleted)

o 1 proinflammatory o pl6 o7 IHC markers o | E-cadherin
cytokines, e.g. 1 o 1 cyclin D1 - PCNA o] B-catenin
IL-1B, 1 TNF-a o 1 telomerase - 167 o1 TNF-a

o 1 homeobox o TP53 - CyclinD1 ot Cox-2
proteins Cox-1 - TP53 expression
and Cox-2 - AMACR (alpha-

methyl acyl —
CaA racemase),
% positive

= Metaplasia, 0%

» LGD, 38%

* HGD, 8%

= BE-ECa, 72%

Abbreviations: HGD, high grade dysplasia; IHC, immunohistochemical markers;
LGD, low grade dysplasia; PCNA, proliferating cell nuclear antigens; TNF-q,
tumor necrosis factor-a;pha

Squamous cell Eca 10%
Adenocarcinoma 60%
GISTS 30%

by,
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SO YOU WANT TO BE A GASTROENTEROLOGIST!

Q1: BE (Barrett epithelium) occurs in about one in ten persons with GERD.
Give the criteria for the definition of BE taking into account current
controversies.

o Prague CM criteria

- C, circumference
- M, maximum extent (length)

o Long segment BE seen in 3% to 5% of GERD patients 10% to 20%
short segment BE

Al. o Country

- USA » Endoscopic abnormality
=  “long” (> 3 cm) versus “short” (< 3 cm)
segment

*Note: 5% of adults with non-GERD symptoms have BE
- Europe » Biopsy abnormality (columnar epithelium,

with goblet cells)
*Note: Dysplastic tissue may be patchy, and may appear normal on endoscopy)

o Biopsy
- Metaplasia * intestinal metaplasia at the GE junction
» metaplasia of gastric cardiac-type
epithelium

Q2: Define “dysplasia”, and give 5 changes in tissue architecture and cell
morphology which are seen in this condition.

A2: The histological changes of dysplasia include:

» Architecture o Disorganized villiform surfaces
o Crowded tubules

» Cell nucleus o Large nucleus
o Pleomorphic hyperchromatic
o Stratified
o Atypical mitoses

» Cell cytoplasm o Loss of maturation

lr,
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SO YOU WANT TO BE A GASTROENTEROLOGIST!

Q3: Give the approximate risk of BE metaplasia progressing to LGD (low
grade dysplasia), HGD (high grade dysplasia), or ECa (esophageal
adenocarcinoma) each year.

A3 BE mataplasia LCD HGD ECa
0 e -2 0.1% / year
o (RS > 4.3% / year
0 - 0.9% / year
0--------- > 4% to 6% /year

Q
e

: In symptomatic patients with GERD or BE, elimination of symptoms does
not mean that the gastric % pH < 4 is less than 4% to 5%, or that the
esophagitis has resolves. What is the physiological explanation for this
disconnect?

>
=

: The data on PPI gastric acid suppression and targeting 24 hr pH < 4 to <
5% is for gastric and not for esophageal pH may be low (1 H"). Thus, the
use of gastric pH as a surrogate marker for esophageal pH must be
challenged.

: Some authorities recommend endoscopic surveillance for BE, and discourage
anti-reflux surgery for the prevention of development of esophageal
adenocarcinoma. While EMR (endoscopic mucosal resection does provide a
pathological specimen” ....... to judge the depth of neoplastic invasion and the
completeness of the ablation” (Feldman M., et al. Sleisenger and Fordtran’s
Gastrointestinal and Liver Disease. 9" Edition. Saunders/Elsevier 2010, page
731), this “suck and cut” or “band and snare” does have a significant risk of
recurrent or metachronous cancer. Ablation methods for BE do not provide
tissue samples for pathological assessment, and there is the risk that the
ablation treatment may leave metaplastic tissue “buried” under healing
squamous mucosa which looks endoscopically normal.

Give the risk of recurrent or metachronous esophageal adenomas in BE
patients treated with these two different modalities.

A5: o Therisk of developing esophageal adenocarcinoma after therapy for
BE
- PPl alone, 29%
- PPI plus PDT (photodynamic therapy), 15% to 21% in 5 years
- EMR, 11% in 37 months, 21% in 5 years
o Consider ASA plus PPI for the prevention or | recurrent cancers
o If BE extends to a large portion of the circumference of the
esophagus, perform EMR over several sessions in order to | risk of
formation of stricture.

CH N W H NN NN NN N NN NN
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Q. There is progressively increased genetic instability of the normal
esophageal mucosa progresses from metaplasia to dysplasia, and from
dysplasia to esophageal adenocarcinoma. Give 5 “genetic and
epigenetic alterations that endow the [esophageal squamous] cells with
the physiological attributes of malignancy” (Feldman M., et al.
Sleisenger and Fordtran’s Gastrointestinal and Liver Disease. 9"
Edition. Saunders/Elsevier 2010, page 729), including the mediators
associated with each alteration.

A. » Metaplasia
o Self-sufficiency growth - 71 oncogenes (cyclin D1)
signals - 1 growth factors (TGF-a),
EGFR [epidermal growth
factor receptor]
o | sensitivity to anti- - | activation of tumor
growth signals suppressor genes (TPs3, TPyg)
o 1 angiogenesis - 1 VEGF (vascular endothelial
o 1 aneuploidy growth factor)
o 1 abnormal cellular DNA
content
» Dysplasia -
o Evasion of apoptosis - | activation of TPs3
o 1 replicative potential - 1 activation of telomerase, 1
telomeres for cell division
o Tissue invasion and - | cell adhesion (| cadherins, |
metastasis catenins)

- 1 extracellular matrix
degeneration — (1 MMPs
[matrix metalloproteases]0
» Adenocarcinoma
o Self-sufficiency in growth
signals
o self-sufficiency in growth
signals

1 oncogene (K-Ras)

1 oncogenes
*Note that at least 10% of tissue with HGD (high grade dysplasia) will
already contain in situ cancer

Adapted from: Feldman M., et al. Sleisenger and Fordtran’s Gastrointestinal
and Liver Disease. 9™ Edition. Saunders/Elsevier 2010, page 729.
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o Pill Esophagitis
ﬁﬁﬁﬁﬂﬁﬁﬁﬁﬁﬁﬁﬂ.-&.-?ﬁ-..-?ﬁ-..-ﬁ-.ﬁﬁﬁ.ﬁ&ﬁﬁﬁﬂﬁﬁﬁﬂﬁﬁﬁﬁﬂﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬂ.-ﬁ-u.-?‘;k

SO YOU WANT TO BE A GASTROENTEROLOGIST!

Q1: Some medications will injury the esophagus because of their inherent
chemical properties (e.g. ASA, NSAIDs, bisphosphonates).
Give 6 non-medication related predispositions for “pill esophagitis”.

Al: > Esophageal o | motility
conditions o Dysmoaotility
o Strictures
o Diverticula
o Trough zone (mid esophagus where the
upper skeletal and lower esophageal
muscle overlap)
» Esophageal o Left atrial enlargement

compression o Aortic compression
Left bronchial impression

e e e e e e e e e e T M Pt W s T M M
e i i i e R e T S

Achalasia

Incidence 1/10° per year
Prevalence ~ 10/10°
Familial clustering

Genetic achalasia syndrome (6As)
- Achalasia
- Adrenal insufficiency
- Alacrima
- Autosomal recessive
- AAAS gene mutations
- ALADIN protein encoded by AAAS

» Manometry changes
o Smooth muscle esophagus
- A peristalsis
- Non-peristaltic contractions (spastic [vigorous] achalasia)
o LES
- | relaxation
- 1 pressure (in 60%)

lr,
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» Pathophysiology

O

O

Latent HSV-1 infection (HSV-1 antibodies in 84%, and HSV-1 DNA in
63%)
Autoimmune process
- 1 active / inactive cytotoxic T cells
- Clonal expansion in myenteric plexus of LES
Myenteric ganglia
- IgM antibodies
- Complement activation
Genetic predisposition
- HLA DQA1* 0103 alleles
- HLA DQB1* 0603 alleles
Loss of ganglion cells
- In myenteric (Auerbach’s) plexus
- The longer the history of achalasia, the greater the loss of myenteric
ganglion cells
- | inhibitory ganglion nerve function
= LES relaxation (deglutitive inhibition)
= | sequenced propagation of esophageal peristalsis
The loss of myenteric ganglion cells — postganglionic excitation
- | NO synthase — | NA, | VIP effect

Achalasia associated with Chaga Disease

g e T e M e T M e e T M e e e e e e e e
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SO YOU WANT TO BE A GASTROENTEROLOGIST!
Q: Give 2 causes of postsurgical pseudoachalasia (secondary achalasia).
A:

o After fundoplication

Motility changes may be similar
- Amyl nitrate markedly reduces LES in
primary than in postsurgical achalasia
- Ensure that post-fundoplication dysphagia
and possibly associated achalasia-like
symptoms are not due to a
paraesophageal hernia.
o After laproscopic 14% of LAGB have postoperative dilation
adjustable gastric of esophagus > 3.5 cm
banding (GB, - Mechanism unknown
bariatric surgery) Usually this form of secondary achalasia
resolves with removal of the gastric band

B N T LN N A L L S
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SO YOU WANT TO BE A GASTROENTEROLOGIST!
Q1: On HREP manometry, define the three esophageal segments, and give
the method of calculation and the use of the CFV (contractile front
velocity) for defining an esophageal spastic contraction.

There is one proximal esophageal body segment (S;), and the three
distal esophageal segments (S,, Ss, and S,)

The pressure minimum in the transition zone at the lower portion of
the upper third of the esophagus represents Sy, resulting from
skeletal muscle

The lower two thirds of the esophageal body represents the distal
esophageal segment formed from smooth muscle.

Within the distal esophageal segment there are three pressure
peaks, S,, Sz, and S,

Connect the proximal margin of S, and the distal margin of S;
Calculate the slope of the line connecting the 30 cm Hg isobaric
contour (IBC) line

Q2: Using HREP manometry terms, distinguish between the three subtypes of
achalasia (both a peristalsis and impaired deglutitive EGJ relaxation are
needed to diagnose achalasia)

Subtypes of Pressurization IRP CRV Overall

achalasia of esophageal (mm (cm/ treatment
body Hg) sec) response

| classical (20%) - =215 <8 56%

Il compression (50%) + =215 > |[RP*  96%

(panesophageal)*

Il spastic (30%) - 215 >8 29%

*

*%*

A.B.R Thomson© “Mastering The Boards and Clinical Examinations” Part |

o Highly predictive of good response to treatment

o With compartmentalized esophageal pressurization, the 30 cm long and
the 50 cm long IBC (isobaric contour) lines are not parallel to each other
In type I, there is no esophageal dilation, as there is with type I

o In penesophageal compression achalasia, the 1 IRP (integrated

relaxation pressure, i.e., the causes the pressure in the body of the
esophagus to be compartmentalized with high intrabolus pressure
developing between the “contractile front of the distal esophageal
contraction and the EGJ...... ” (Feldman M., et al. Sleisenger and
Fordtran’s Gastrointestinal and Liver Disease. 9™ Edition.
Saunders/Elsevier 2010, page 696).

As a result of this intrabolus pressure compartmentalization, the slope of
the 30 cm isobar contour line no longer represents the CFV, so “...the
algorithm for computing CFV defaults to computing the slope of an isobaric
contour line of magnitude greater than the EGJ relaxation pressure....so

as to consistently represent the timing of the luminal closure.
P R R R R R L R R R T R
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SO YOU WANT TO BE A GASTROENTEROLOGIST!

Q1. It is thought that the major pathophysiological defect in achalasia in
dysfunction / loss of inhibitory ganglion nerve (IGN).
On the basis of the typical manometric changes in achalasia, give two
pieces of evidence that this IGN dysfunction theory is correct.

b

o Important in “deglutitive inhibition”, i.e., swallow-associated LES,
relaxation
o This impaired deglutitive inhibition leads to failure of relaxation of LES
with swallowing which occurs in achalasia
o Important in “sequenced propagation” of esophageal peristalsis
- This impaired sequence propagation leads to a peristalsis of
smooth muscle of body of esophagus.

QO
N

. Achalasia may be associated with degenerative neurological disorders,
such as Parkinson disease. The typical pathophysiological defect seen in
biopsies of the esophagus of patients with achalasia is reduced
(inhibitory) ganglion cells.

In persons with achalasia associated with Parkinsonism, what are the
characteristics of the degenerating esophageal ganglion cells?

>
N

. The degenerating ganglion cells in persons with achalasia associated with
Parkinsion disease show intracytocytoplasmic hyaline or spherical
eosinophilic inclusions. These intracytoplasmic hyaline or spherical
eosinophilic inclusions are called “Lewy bodies”.

QO
w

. What is the normal effect of CCK on esophageal muscle, and what is its
effect in achalasia.

>
w

. Normal - CCK — | LES (i.e., 1 LES contraction)
Achalasia - CCK paradoxically 1 LES pressure (i.e. | LES relaxation)
- this may explain why LES pressure may be increased in 60%
of persons with achalasia

: Pulmonary aspiration from food / fluid trapped in the esophagus from
impaired relaxation of the LES is common in achalasia.
Give the significance of the development of stridor (large airway
compromise) in achalasia.

Q
e

A4: With failure of relaxation of the LES and a peristalsis in achalasia, the
esophagus may dilate sufficient to compress the trachea

T e e e e e e e e e e e e e e e e e e e e e e T e e T e e e T e T e e e e T e o e e T T e S T e 0
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SO YOU WANT TO BE A GASTROENTEROLOGIST!

Q5: Patients with achalasia may experience regurgitation of food on fluid as
the result of food and fluid not passing into the stomach. But when
“heartburn” develop in an achalasia patient, what is the mechanism?

Ab:

373

o Myotomy treatment used for or smooth muscle relaxing drugs
o Retained food in esophagus fermented to acidic short chain fatty
acids (e.g., acetic, butyric, proprionic acids)

e L L

Trypanosoma (T.) cruzi bits the host, and over a long interval (up to 20
years there is destruction of the autonomic ganglia cells of the Gl tract
(esophagus [with 90% destruction of ganglion cells]) and heart
(cardiomyopathy — arrhythmias), urinary tract (megauretor) and
respiratory tract.

Intestine [50% destruction of ganglion cells, especially of duodenum or
colon, leads to abnormal peristalsis and dilation of the affected organ]).
Unlike HSV-1 associated “primary” (idiopathic”) achalasia, dysfunction of
the esophagus begins in the body and later involves the LES.
Diagnosis

- Acute: blood smear identification of T. cruzi

- Chronic: complement fixation, or PCR (polymerase chain reaction)

Distal Esophageal Spasm

O
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The modern meaning of DES is “distal esophageal spasm”, not diffuse

esophageal spasm, since the defect is in the lower third of the

esophagus which contains smooth muscle.

Normally

- There is a latency interval in which there is a lag period between
neural stimulation and smooth contraction.

- This lag period leads to proximal smooth muscle contraction which
moves along the length of the esophagus.

The defect in DES includes

“disordered balance between excitatory and inhibitory influences on
the esophageal smooth muscle” (Feldman M., et al. Sleisenger and
Fordtran’s Gastrointestinal and Liver Disease. 9" Edition.
Saunders/Elsevier, Philadelphia, 2010, page 691).

- Abnormal latency (| inhibition)
= | deglutitive inhibition
= | sequenced propogation of esophageal peristalsis
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- When, this latency interval is lost, there is no lag period, and the
entire esophagus contracts at once, without the normal
synchronized peristaltic action (instantaneous activity of esophageal
smooth muscle).

- Normal latency
= 1 sensitivity to cholinergic agents (1 excitation)
= Contraction

- 1 amplitude
- Longer
o Itis possible That DES and achalasia are two conditions on a spectrum,
in which there is first dysfunction (| inhibition, 1 excitation), followed by
detectable changes in the number of inhibitory ganglion cells, and the
amount of NO synthase as well as release of NO and VIP.

SO YOU WANT TO BE A GASTROENTEROLOGIST!

Q6. Chest pain distinct from heartburn-like retrosternal burning discomfort
may occur in as many as two thirds of achalasia patients. What is the
mechanism of this pain?

A6: o Spasm of longitudinal smooth muscle of esophagus
o Dilation of esophagus (megaesophagus)

Q7: Which manometric feature helps to differentiate spastic achalasia from
distal DES (diffuse esophageal spasm)?

A7: Both DES and spastic achalasia may have non peristaltic esophageal
wave in the body of the esophagus, but only achalasia shows impaired
relaxation of LES.

Q8: Why must the patient with oropharyngeal dysphagia always be assesses
for a possible esophageal disease / disorder?

A8: The localization of the site esophageal disease is poor; half of patients
with a disease in the lower esophagus may experience their symptom in
the area of the upper esophagus, so that symptoms perceived to arise
from the upper esophagus may in fact be from the upper of the lower
esophagus.
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Gastroesophageal Reflux Disorder (GERD)

» Esophageal biopsy
o “things with holes in the middle”

- Gland

- Vessel

- Duct

- Esophagus has submucosal glands, so there are also ducts

- Hyphae can be in the esophagus tissue rather than just the hyphae
on the surface past, diastase — sensitive, glycogen; suspect
glycogenic acanthosis

- PAS - positive

SO YOU WANT TO BE A GASTROENTEROLOGIST!

Q. Give 4 features on history which help to determine if the feeling of a lump
in the throat represents globus, rather than dysphagia.

A. Globus
-- Present between meals, not with swallowing food as with dysphagia
-- Swallowing food/ liquids makes globus better, not worse
-- Emotional stress makes globus worse
-- Frequently associated psychiatic and somatization disorders

e e T e e e T M e e e e e e
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SO YOU WANT TO BE A GASTROENTEROLOGIST! — Esophageal bolus
obstruction

» Esophageal Foreign Bodies
Incidence of Esophageal food bolus impaction, 16/10° per year

Q. A patient with an esophageal food-associated obstruction is given
glucagon. What is the success rate of glucagon, what is its mechanism
of action, and why is EGD still necessary if the food bolus passes?

>

o Success rate of glucagon ~ 50%
o Relaxation of LES pressure using glucagon ~50%
o Associated esophageal pathology, 75%

- Peptic stricture

- Schatzki’s ring

- Eosinophilic esophagitis
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SO YOU WANT TO BE A GI JOE/ JILL!
Q1. What is the mechanism of cold — induced esophageal pain?

ALl. Esophageal spasm. Nope — you're back in the last century!. Cold induced
esophageal pain results from distention of the esophagus. In fact, cold
produces lack of esophageal peristalsis, resulting in dilation of the esophagus.

Q2. A simple question: define “heartburn”

A2. “A burning feeling rising from the stomach or lower chest up toward the
neck” (www.expertconsult.com)

Q3. What is the difference between “uninvestigated dyspepsia” and
“functional dyspepsia”

A3. o Uninvestigated dyspepsia” is pain a discomfort with upper
abdomen, thought to be due to a disorder in the upper Gl tract, “in
persons in whom no diagnostic investigations have been
performed and in when a specific diagnosis that explains the
dyspeptic symptoms has not been determined”

o “functional dyspepsia” is dyspepsia occurring in a person who has had
an EGD (esophagogastroduodenoscopy), and the EGD is normal.

Q4. Dyspepsia is a symptom complex, with large heterogeneity of
symptoms. There are a number of pathophysiological changes seen in
persons with functional dyspepsia. The Rome criteria are respected as
definitions for and guidance of the management of translucence Gl
disorders. The Rome Ill committee recommended that functional
dyspepsia be considered as two subgroups:

o PDS (meal — related dyspeptic symptoms)

o EPS (meal — unrelated dyspeptic symptoms)
Give the validity use of these terms, PDS and EPS, in persons with
functional dyspepsia

A4. The validity of this classification and distinction is not evidence — based.
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SO YOU WANT TO BE A GASTROENTEROLOGIST!
Q. Give the laboratory features of allergic gastroenteropathy

>

"
#
#
*
{
» | serum S
o Albumin and total protein §

o Immunoglobins >

. #

o Transferrin b

o 1 eosinophils in lamina propria of affected Gl tissues §

o Stool samples contain Charcot-Leyden Crystal ;
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Q1. Give the second most cause of esophagus-related chest pain.

Al. Esophageal peristaltic contraction > 180 mm Hg (“nutcracker esophagus”)

Q2. Give the clinical and manometric differences between “nutcracker

esophagus” and DES.

A2. Finding NE DES
Chest pain + +
Dysphagia during bouts of pain No Yes
Wave propagation Yes No
Multi-peaked waves - +
Simultaneous, non-peristaltic wave - +

Q3. Give 4 neurological conditions associated with the development of globus

and a cricopharyngeal bar.

A3.
MS (multiple sclerosis)
MG (myasthenia gravis)

O O O O O

Myopathies

Nausea(N) and Vomiting (V)

CVA (cerebrovascular accident)

ALS (amyotrophic lateral sclerosis)

[TFrom the clinical history, what can you suspect to be the cause of N/V?

o Early morning or fasting N/V
of micael material

o Vomiting of semi-digested
food in late postprandial
period

o “vomiting” of indigested food,
without prior nausea

o Feculent vomitus

Direct activation of vomiting centre in
the medullar, a the CT2
(chemorecepter trigger zone) in the
area postrema on the floor of the 4™
ventricle

Gastric outlet obstruction

Addison , Zerker diverticulum

Lengstanding cystric outlet obstruction,
ileus, intestinal obstruction, colonic

fistula
(v,
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o Projectile vomiting without - Tumor, abscess or increased
preceding retching/ nausea intravisceral pressure
o Vomiting without nausea or - Rumination syndrome

autonomic manifestations

More details in Feldman M, et al. Sleisenger and Fordtran’s Gastrointestinal and
Liver Disease. 9™ Edition. Saunders/Elsevier 2010, Table 14.1, page 199 are
listed hundreds of causes of nausea and nausea (N) and vomiting (V).

1 Gastric Volvulus

[ Define gastric volvulus, and give the pathogenesis based on the bisecting
axis and the associated rotation.

[1  Definition
0 Trusting of the usually fixed portions of the stomach due to laxity of the
normal ligamentous attachments, or fixation of the usually mobile
portions of the stomach to adhesions on tumors.

0 2/3 occur above the diaphragm in association with a paraesophageal
(type 2 hiatus hernia), or a type 3 (mixed) diaphragmatic hernia (sliding
plus paraesophageal hernia).

[1 Types of gastric volvulus

Name of volvulus Bisection Pathogenesis

0 Mesenteroaxil - Lesser and greater Anterior rotation of the
(40%) curves antrum along the axis
bisecting the lesser and
greater curves

o Organoaxial (60%) - Body of stomach - Anterior-superior
rotation of the antrum
along the axis bisecting
the body of the
stomach

- Often associated with a
diaphragmatic hernia

o Organoaxial, - Body of stomach - Anterior-superior
passing through the rotation of the antrum,
GE junction and and posterior-inferior
pylorus rotation of the fundus

in
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¢ SO YOU WANT TO BE A GASTROENTEROLOGIST! - Intraluminal :
g duodenal diverticula §
g Q. In the context of duodenal diverticula, what is “windsox diverticula”. %
o *
§ A. o Windsox or intraluminal duodenal diverticula are single sac-like §
» strictures that arise from D, (the second portion of the x
§ diverticulum), and are attached to part or the entire circumference §
§ of the duodenal wall. §
% o Both sides of the diverticular are lined by mucosa S
§ o If adiverticulum is inverted in an erect direction and is viewed by §
e FGD it will annear as a mass }
Useful background: Lower esophageal sphincter relaxation (LESR)
1 1tLESR
0 NO (nitric oxide)
0 CCK (cholecystokinin), acting through the CCK-A receptors
0 Muscarinic receptors
| tLESR
0 GABAs (y-aminobutyric acid, or y aminobutyric acid agonists)
[1 Esophageal sensation
Signaling (stimuli)  Sensory endings Afferent nerves Ganglia
- Mechanical - IGLEs - Vagal - Jugular
- Chemical [1 Tension (1 Upper 1/3 - - Nodose
- Thermal sensitive superior - Cervical of
- Electrical - IMAs laryngeal thoracic
1 Stretch nerve dorsal root
sensitive 1 Lower 2/3
plus LES —
- Respond to 5- branches of
HT, ATP, bile vagus
- Spincal
[l Thoracic
splanchnic
[1 mGlaR5
(metabotropi
¢ glutamate
receptor)
antagonists
inhibit tLESR
Abbreviations:

A.B.R Thomson®©
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o IGLEs
- Intraganglionic laminar [free nerve] endings in the myenteric ganglia

- Ina*®....laminar structure that encapsulates the myenteric ganglia”
(Feldman M., et al. Sleisenger and Fordtran’s Gastrointestinal and
Liver Disease. 9" Edition. Saunders/Elsevier, Philadelphia, 2010,
page 686).

- Predominanatly tension-sensitive afferents

- IGLEs in the proximal stomach mediate tLESR (IGLEs — medulla —
vagal efferents and phrenic nerves)

o IMAs
- Intramuscular arrays in the muscularis propria,

- Mostly in the LES
- Mostly stretch-sensitive
- Forming a network with ICCs (interstitial cells of the Cajal)

o ASICs
- Gl-acid sensing ion channels involved in mechanotransduction and
response to acid

- Releases inflammatory substances and neuropeptides
o TRPV1

- Transient receptor potential vanilloid — 1
0 5-HT, 5-hydroxytryptamine
o0 ATP, adenosine triphosphate

[1 Dilated (> 1.69 mm) (intercellular spaces) is the earliest sign of damage
to the esophageal epithelial cells. The resulting 1 paracellular
permeability to hydrochloric acid, pepsin and bile acids stimulates
receptors for the sensory neurons in the intercellular space, resulting in
“heartburn”.

[1 Gastropharyngeal reflux symptom severity falls after age 31 to 40 years,
but the risk of associated esophagitis associated with symptoms
necrosis.

Feldman M., et al. Sleisenger and Fordtran’s Gastrointestinal and Liver
Disease. 9" Edition. Saunders/Elsevier 2010, page 708.

lr,
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Comparison of LES vs tLESR

SO YOU WANT TO BE A GASTROENTEROLOGIST!

Q1: About 10% of reflex episodes in health persons occurring when there is
swallow-associated LESR, and the rest occur when there is incomplete
peristalsis. Give 2 reasons why reflux during swallowing-induced LESR is
SO uncommon.

>
=

o LESR lasts only 5 to 10 seconds, so there is little time for reflux to
occur.

o The crural diaphragm does not relax during swallowing, thereby
acting as a barrier to reflux

o The approaching peristaltic waves push any refluxate body in to the
stomach.

Q2: Give 6 means by which the presence of a sliding esophageal hiatus hernia
(HH) contributes to GERD.
A2: o Inthe presence of a HH, the EGJ has a lower compliance, so that the
EGJ may open at pressure lower than the intragastric pressure.
o Esophagitis associated with an HH may release mediators which |
LESP.
o As LESP falls, there is an increased likelihood of reflux.
o The presence of the HH reduces the support of the crural diaphragm.
o Loss of the intra-abdominal high pressure zone
- Proximal displacement of the LES, or
- Shortening of the esophagus
o | straining-associated 1 LESP
o 1 gastric-distention associated 1 tLESRs
o | esophageal acid clearance
o HH is commonly associated with esophagitis (> 50%)
o HH increases risk of esophagitis (not just GER)

Q3: Give the endoscopic definition of a nonreducable esophageal hernia.

A3: o A non-reducable hiatus hernia is one in which “.... The gastric rugal
folds remain above the diaphragm between swallows” (Feldman M.,
et al. Sleisenger and Fordtran’s Gastrointestinal and Liver Disease.
9" Edition. Saunders/Elsevier 2010, page 710)
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SO YOU WANT TO BE A GASTROENTEROLOGIST!
Q4: Give the definition of esophageal peristaltic dysfunction (EPD).

A4: o EPD increases with increasing degree of esophagitis, e.g. EPD in
25% of patients with mild GERD, to 50% with severe GERD.

Q5: Over half of GERD patients have sleep disturbances. Give the changes
in esophageal function during sleep.

A5: o During sleep in the supine position, there is
- | effect of gravity
- | salination
- | esophageal secondary peristalsis
Q6: The contents of the esophageal lumen are buffered by the alkaline,

HCOj; rich submucosal glands of the esophagus. Give the chemicals
which buffer the intracellular pH of the esophagus.

A6: o The intracellular contents of the squamous mucosa of the
esophagus are buffered by
- HCOs
- Phosphates
- Protein
Q7: Give the earliest cellular marker of GERD, and its dimensions.

A7: o The normal intercellular spaces in the esophagus of normal
persons is < 1.69 um.
o Dilation beyond this value occurs by unknown mechanisms, and is the
earliest sign of mucosal damage from H*, pepsin, and bile acids

Q8: In the context of GERD, what is the “acid pocket”?

A8: o Atthe LES, extending from the lower esophagus into the cardia,
there is an acid pocket, which is not neutralized by the presence of
food buffering the gastric acidity.

o Inthe LES area, the pH < 4 for about one quarter of the 24 hour
day (a reflux episode is define as pH drop of < 4.

o Physiological reflux is limited to pH < 4 for 5.5% of the 24 hour day.

o This increased acid exposure may predispose to damage from GE
reflux at this area.

o This has a sensitivity for esophagitis of 77% to 100%, and
specificity of 85% to 100%.
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Q9: TRPV1 (vanilloid receptor 1) is expressed on sensory neurons of the
esophagus; what is its function.

A9: o TRPVL1is activated by
- Chemicals (H*, bile acids)
- Heat
- Distention
o As such, TRPV1 may mediate the sensation, reported by patients
as “heartburn”
o Itis unknown why only ~ 20% of GE reflux episodes are associated
with symptoms

Q10: You suspect that your patient’s hoarseness is due to GERD. An EHT
consultation agrees the patient has “reflux laryngitis”. Give the
laryngoscopic findings which would expect to have been seen.

Al10: o Reflux laryngitis is characterized endoscopically as
- Redness of the medial arytenoid walls, in the interarytenoid
areas
- Red streaks on the posterior third of the vocal cord folds

Q11: Compare the performance characteristics of an empirical PPI trial for
GERD versus NCPP (non-cardiac chest pain).
All: o For GERD, the PPI test represents standard dose PPI bid for
2 weeks, with 50% decrease in heartburn.
o For NCCP, the PPI test represents twice normal PPI dose in
the AM and night time single standard dose (e.g. omeprazole
40 mg in AM and 20 mg pm)

GERD NCCP
o Sensitivity 68% to 83% 78%

o RR of NCCP with PPIs versus placebo: 0.54 (NNT, 3)

Q12: Over half of persons with typical GERD symptoms have a normal EGD.
These patients are said to have (normal endoscopy reflux disease, non-
erosive reflux disease, aka functional dyspepsia). Give the role of
esophageal pH testing in the subclassification of the 3 types of NERD.

Al2: Findings Types
1 2 3
o Abnormal esophageal pH testing + - -
o Response to PPI: correlation between + + -

svmntoms and enisodes of refliix
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Q13: From the position of narrowing of the esophagus (stricture) seen on a
barium esophagogram, give the likely cause.

Al3: o Mid- - Barrett’s epithelium-associated
esophagus adenocarcinoma
o Lower - Schatzki ring
esophagus

Q14. Give the role of surgery in Zenker diverticulum.

Al14. Over 80% of patient with a hypopharyngeal (Zenker) diverticulum and
cricopharyngeal bar respond to diverticulectomy plus myotomy; neither of
these is recommended by itself, except possibly simple myotomy for a small
diverticulum.

Feldman M., et al. Sleisenger and Fordtran’s Gastrointestinal and Liver
Disease. 9" Edition. Saunders/Elsevier 2010, page 708.

Q15: In the patient with symptoms of GERD, many treatment algorithm
emphasize the importance of numerous “life-style-changes”. Give the left
style changes for which there is demonstrated efficacy in GERD.

A15: while the results from life-style changes may vary from one patient to
another with symptoms of GERD, appropriately designed studies have
provided evidence for benefit only for

- Elevation of the head of the bed

- Weight loss (if 1 BMI)

- Lying down in the left lateral decubitus position space

- *Note that while the evidence for benefit from smoking cessation
in GERD is not strong, physicians with often take the opportunity
to advise GERD patients of the overall benefits of stopping the
smoke.

Q16: In the context of 1 tLESRs (transients lower esophageal sphincter relaxation)
in persons with GERD, name four classes of drugs that reduce tLESRs.

A16: | tLESRs may be achieved with
- Agonists GABAg (y-amino butyric acid)

- CCK-1 receptor antagonists (CCKA)
- Anticholinergics (atropine)
- NO (nitric oxide) synthase inhibitors
- Morphine
wwwwwwwwvwwwwwwwwwwvvwwwwwwwwwwwvwwwwwwwwwwwvwwwﬁ
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Q17: Obesity is associated with an increased risk of GERD, BE and esophageal
adenocarcinoma (ECa). Name 3 peptides which may be linked to this
association.

Al7: o Obesity is associated with an 1 risk of GERD, BE and Eca by way of
- 1 IGF-1 (insulin-like growth factor 1) (proliferative peptide)
- 1 leptin

- | adiponectin (anti-proliferative effect of adiponectin)
W N N N N N N N N N N N NN
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Higher-Resolution Esophageal Pressure (HREP) manometry

Q: Why do we need newer tests of esophageal function? Give 4 limitations of
conventional (i.e., non-high-resolution esophageal) manometry.

A: [ LES
0 Lack of widely accepted definition of “incomplete deglutitive EGJ
relaxation”
0 Lack of ability to access the radial nature of the asymmetrical LES
0 Hiatus hernia produces distortion
0 Body-confounding effects of deglutitive
- Contraction of the crural diaphragm
- Shortening of the esophagus
- Movement of the recording sensors

[1 Diagnosis of achalasia, DES subtypes not possible

[1 Conventional manometry plus intraluminal Impedence measurement (ILM)
o IIM - Bolus transit
[1 Direction, content (liquid, air), completeness
[l Impedence
- | liquid passes
- 1 air passes
(1 50% | ll, bolus enters
(1 50% 1 Il towards baseline, bolus passes
o0 Concordance of 97% with VFSS (video fluoroscopy swallowing study) to
assess the transit of the bolus

[ High-resolution esophageal pressure (HREP) manometry

o Definition: ”....... A sufficient number of pressure sensors [are used] within
the esophagus such that intraluminal pressure can be monitored as a
continuum along the length of the esophagus” (Feldman M., et al.
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Sleisenger and Fordtran’s Gastrointestinal and Liver Disease. 9" Edition.
Saunders/Elsevier, Philadelphia, 2010, page 694).

HREP manometry “....... coupled with sophisticated algorithms to display
the manometric data as pressure topography plots, [so that] esophageal
contractility is visualized with isobaric conditions amonth sesers
indicated by coloric regions on the pressure topography plots” ”
(Feldman M., et al. Sleisenger and Fordtran’s Gastrointestinal and Liver
Disease. 9" Edition. Saunders/Elsevier 2010, page 694).

The main advantage of high-resolution esophageal pressure topography

HREPT are

- Measure IRP (integral IRP (integrated relaxation pressure; normally
IRP < 15 mmHg) as the optimal assessment for “deglutitive
relaxation” of the EGJ (esophageal-gastric junction)

- Making the diagnosis of achalasia: HREPT for diagnosis of
achalasia, using IRP:

[l Sensitivity, 98%
[1  Specificity, 96%

- Distinguishing the 3 types of achalasia

- Characterization other forms of esophageal motility abnormalities,
such as DES (distal [diffuse] esophageal spasm)

- IRP s “....the average EGF pressure for the 4 seconds of greatest
relaxation within the relaxation window” ” (Feldman M, et al.
Sleisenger and Fordtran’s Gastrointestinal and Liver Disease. 9™
Edition. Saunders/Elsevier 2010, page 695).

Oropharyngeal dysfunction (OPD) impaired neuromuscular function
Cricopharyngeal bar commonest structural cause of OPD.

SO YOU WANT TO BE A GASTROENTEROLOGIST!

Q1. Itis clinical important to distinguish between oropharyngeal versus

esophageal causes of dysphagia. What is the use of the finding of a
loss of the gag reflex to diagnose oropharyngeal dysfunction (OPD)?

Al. Since ~ one third of normal persons lack a gag reflex, this finding is

neither sensitive nor specific for OPD.

Q2. Is a “Stroke” a stroke? Is a cortical stroke more likely to cause

dysphagia and to be permanent than a brain stem stroke?

A2. Cortical stroke

T e e e e e e e e T e St S s M S S

- Less likely than brainstem stroke to cause oropharyngeal dysphagia
- Dysphagia more likely to improve
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Q1: In the context of HREPT 9high resolution esophageal pressure
topography), define DCI (distal contractile integrity), and give two
examples of its use.

A2: o Definition: “The DCI integrates the length, vigor and persistence of
the two subsegments of the distal esophageal segment
contraction” (Feldman M., et al. Sleisenger and Fordtran’s
Gastrointestinal and Liver Disease. 9" Edition. Saunders/Elsevier
2010, page 697).

o Nutcracker esophagus (by conventional manometry, pressure
waves of esophageal body > 180 mm Hg)
- DCI >5000 mm Hg.s.cm

o “Spastic nutcracker” pattern
- DCI > 8000 mm Hg.s.cm

o Hypertensive LES

Q2: Using HREPT, give the three components which are measured and use
to create the Chicago classification of esophageal motility disorders (see
Feldman M., et al. Sleisenger and Fordtran’s Gastrointestinal and Liver
Disease. 9" Edition. Saunders/Elsevier 2010, Table 42.2, page 699).

A2: o IRP (integrated relaxation pressure, EGJ deglutitive relaxation)
o CFV (contraction front velocity)
o DCI (distal contractile interval)

B e e e e e e e M e e e e M e e e M e e M e e e e e e e
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Esophageal diverticulum

[1 Zenker diverticulum (ZD)

0 The incidence of development of squamous cell cancer in ZD of 1% per
year does not justify surveillance, but does mean that if myotomy is
planned, the diverticulum must be inspected to determine if it is also
necessary to perform a diverticulectomy.

o In persons with ZD having a thyroid scan, be aware that the radioactive
iodine tracer may accumulate in the diverticulum and lead to the
incorrect suspicion of metastatic thyroid cancer.
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SO YOU WANT TO BE A GASTROENTEROLOGIST!
» Epiphrenic diverticulum (ED)

Q1. What is the rational of performing myotomy plus fundoplication in persons
with an ED?

.. ED may occur as a complication of bariatric surgery, but 80% of ED is
associated with a motility disorder of the esophagus. Thus, the myotomy
needs to be done at the time of the resection of the ED to reduce the high
risk of recurrence. With the myotomy, there is risk of post-resection
GERD, so a nondestructing fundoplication is performed.

» Esophageal Intramural Pseudodiverticular (EIP)

Q2. Define EIP, and list 4 of its complications.

A2. EIP are abnormally dilated ducts of the esophageal submucosal glands,
leading to

Periductal inflammation and fibrosis

Atrictures

Communication between adjacent pseudodiverticula
Ulceration, hemorrhage

Perforation — mediastinitis

Misdiagnosis of esophageal cancer

Mallory Weiss Tear

e e e e e e T e M Pt S M Pt S e

s

A.B.R Thomson© “Mastering The Boards and Clinical Examinations” Part |

SO YOU WANT TO BE A GASTROENTEROLOGIST!

Q1: The MW (Mallory-Weiss) syndrome arises from a tear in the
esophagus, usually within 2 cm of the EGJ (esophagogastric junction),
along the lesser curve of the cordia. The bleeding arising from the tear is
proceeded by vomiting in about two thirds of patients. Give the
mechanism of the MW syndrome or tear.

Al: The MW tear is thought to arise from “....... shearing forces on the
gastroesophageal junction and proximal stomach as it herniates through
the diaphragm because of high intra-abdominal pressure due to forceful
vomiting” (Feldman M., et al. Sleisenger and Fordtran’s Gastrointestinal
and Liver Disease. 9™ Edition. Saunders/Elsevier 2010, page 740).
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Infections
B

SO YOU WANT TO BE A GASTROENTEROLOGIST!

QL1: Esophageal candidiasis is common in persons who are profoundly
immune suppressed (e.g. HIV/AIDS, or post-transplantation). Give 7
additional conditions predisposing the patient to candida esophagitis.

Al: Conditions which predispose to the development of esophageal

candidiasis include

» Esophageal stasis Scleroderma

Achalasia
Stricture
Intramural pseudodiverticulosis
Eosinophilic esophagitis (possibly from
treatment with topical steroids)

O O O O O

» Medications o PPIs
Topical steroids

Old age
Diabetes
o Alcoholism

» immunosuppression

@]

O

Q2: In the context of the immune-suppressed patient in the ICU who develop
dysphagia and retrosternal pain, define the “black esophagus”.

A2: o The “black esophagus” represents the endoscopic finding of acute
esophageal necrosis
o This may arise from esophageal ischemia, or infections such as
candidiasis or HSV.

Q3: HPV (human papillomavirus) is a DNA virus which infects squamous
epithelium of normal, immune competent persons. HPV infection is often
asymptomatic. Give the endoscopic findings of HPV esophagitis.

A3: Because HPV is often asymptomatic, the diagnosis may be missed.
When EGD is performed, the following endoscopic changes are
characteristic:

- Red macules

- White patches

Nodules

Frond-like lesions
Associated esophageal squamous cell cancer in patients with
APECED (autoimmune polyendocrinopathy-candidiasis-
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SO YOU WANT TO BE A GASTROENTEROLOGIST!

Q: A 60 year old patient with dyspepsia has EGD showing multiple white
patches. Give ways to distinguish between candidiasis versus glycogenic
acanthosis.

& %
# %
# %
* %
& %
# %
e %,
o ¥,
& %
# %
§ A: Features Candidiasis Glycogenic ﬁ
§ acanthosis %
§ » History, immunosuppression +/- - ﬁ
& %
§ » White patches wash away + - ﬁ
§ with EGD water infusion i
§ » Brushing for, cytology + - ﬁ
3 hyphae on s
& . %,
* > Biopsy Hyphae Large squamous ®,
§ cells because of 1 ﬁ
§ glycogen in ﬁ
» cytoplasm y:
i

L}{}{}{}{3{}{}{}{}{3{3{3{3{}{}{}{3{}{}{}{}{3{3{3{3{}{}{}{3{}{}{}{}{3{3{3{3{}{}{}{3{}{}{}{}{3{3{3{}{%

Q: An immune suppressed patient with dyspepsia and odynophagia is found to
have EGD. Give the endoscopic and biopsy changes which differentiate CMV
versus HSV esophagitis.

A: CMV HSV
[0 Ulcers o Afew long, large, o Numerous small, round,
deep, serpiginous superficial “ulcer-like”
ulcers with ulcers

undermined edges
[1 Location o Mid and distal third o Any part of esophagus
[1 Biopsy o Center of lesion

o “Owl’'s eyes”
inclusion bodies

Edge of lesion

Nuclei, “ground glass”
Multinucleated giant cells
Eosinophilic “Cowdry
bodies”

o O O O

Adapted from: Spiegel, BMR, et al. Acing the Hepatology Questions on the Gl
Board Exam: The Ultimate Crunch-Time Resource. Slack Incorporated 2011,

Table 147.1, page 180
%
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Q: o Therisk of any patient with compensated cirrhosis having EV
(esophageal varices) is high (50%),
o0 The risk of these EV bleeding is high (30% in next 2 years), and

(@)

The risk of dying from this first EV bleeding is high (20%);

o Itis important to identify all those cirrhotic patients who might have EV and
therefore would benefit from EVBL (esophageal variceal band ligation).

If we were to accept that it is not cost-effective to perform EGD on all

compensated cirrhotic to determine if EV are present, then indicate what

factors predict the presence of EV in a patient with cirrhosis (1 HVPG > 12

mm Hg), and which thereby be used to increase the pretest probability of

finding EV on EGD.

A: o Physical examination - Splenomegaly
0 Laboratory - Platelets < 88,000 / mL
- 1INR
o Diagnostic imaging - Portal vein diameter > 13 mm

(abdominal ultrasound)

Abbreviations: EGD, esophagastroduodenoscopy; HVPG, hepatic vein
pressure gradient

Q: Give the pathophysiological basis for EVBL being superior to 3-blockers for
primary (before first EV bleed) or secondary (after first EV bleed) prophylaxis
of EV (esophageal variceal) bleeding (EVB).

A: [ B-blockers

(0]

(0]

A.B.R Thomson© “Mastering The Boards and Clinical Examinations” Part |

The risk of EVB is related to the HVPG

The threshold for EVB is HVPG > 12 mm Hg

B-blocker (BB) dosage is targeted to | HVPG < 12 mm Hg, but it
is not routinely possible to have HVPG measurements.
Surrogate markers for BB | HVPG < 12 mm Hg include

- | HR to 55-60 bpm

- | SBP by 25%

Even with | HR / | SBP to these targets, the HYPG may still be
> 12 mm Hg

Also, the BB dosage may cause adverse effects and dose-
escalation may need to be stopped before these HR / SBP
endpoints are reached.

Compliance with taking BB may be an issue if there HR / SBP
endpoints are reached

Risk reduction for EVB with BB, only 50%
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EVBL (endoscopic variceal band ligation)

o Risk reduction, 66%

o Less compliance issue

0 May still provide some benefit, even when HVPG > 12 mm Hg

: Varices may appear in the esophagus, at the junction of the esophagus and
stomach (junctional varices), or as isolated gastric fundic varices. Fundic
varices may occur in association with esophageal or junctional varices, when
there is portal hypertension. When there are isolated fundic varices, the
HVPG (hepatic venous pressure gradient) is hormal (< 12 mm Hg).

Give the anatomical basis for isolated fundic varices.

o The splenic vein joins the superior mesenteric vein to form the portal
vein (PV).

0 The esophageal vein (EV) comes from the PV, so any obstruction
which is proximal to the take-off of the EV from the PV causes left-
sided portal hypertension, without esophageal or junctional varices.

o0 Thrombosis of the splenic vein leads to congestion of spleen and
distention of the short gastric veins (SGV).

o Distention of the SGV leading from the spleen to the gastric fundus
will cause isolated gastric fundal varices.

o0 The isolated gastric fundal varices.

: The usual treatment of isolated gastric fundal varices arising from splenic
vein thrombosis (SVT) is splenectomy.
Give the anatomical circumstances when a splenectomy may not be
therapeutically successful to treat SVT and its associated left-sided portal
hypertension.

. Splenectomy for SVT would not be useful to treat left-sided portal
hypertension if thrombosis of the splenic veins were also associated with
thrombosis of the inferior and/or superior mesenteric veins.

Q: In a pregnant woman with cirrhosis, what are the risks of a splenic artery

aneurysm (SAA).
0 Risk of rupture, 5%
0 Mortality rate in — Mother, 75%
- Fetus, 90%

0 Risk of rupture increases when SAA > 2 cm

lr,
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Q: In pregnancy, the portal pressure increases because of the physiological
increase in plasma volume. In a pregnant woman with cirrhosis, give the risk
of variceal bleeding.

A: 0 The risk of bleeding from esophageal varices during pregnancy
depends on their size:
- Small varices, 25%
- Large varices, 75%

Q: In a pregnant cirrhotic woman, there is a high risk of bleeding. There are no
trials of the efficacy or safety of EVC (esophageal variceal ligation) in
pregnant cirrhotic patients. Beta-blockade is useful for primary and
secondary prophylaxis of esophageal variceal bleeding in non-pregnant
cirrhotics, and beta-blockers are FDA pregnancy class C.

[1 Give the reason why beta-blockers should not be used in the preghant
woman with cirrhosis.

A: o ltis true that B-blockers are FDA pregnancy class C in T; (the first
trimester of pregnancy), but in T, and T3, B-blockers are FDA
pregnancy class D.

0 This class D rating in the second and third trimester is due to their
adverse effect on the fetus at that time, due to fetal
- Growth retardation
- Bradycardia

Tumors

Feldman M., et al. Sleisenger and Fordtran’s Gastrointestinal and Liver Disease.
9™ Edition. Saunders/Elsevier 2010, Table 46.1, page 746

Malignant Esophageal Cancers (ECa)
1 Incidence (per 10°)

o0 USA
- Men 7.5
- Women 1.8

o “Asian esophageal cancer belt’ (from Northern to North-Central China)
Southeast Africa and South America, Northern France, Switzerland ~ 25
o Type
- In North America, adeno’ ECa > squamous
- About 20% increase per year; especially among
[1 Middle-aged Caucasian men
[1 Long history of frequent, moderately sever GERD symptoms
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Give 20 risk factors which predispose to the development of esophageal
cancers (ECa), and 5 which may be protective.

[1 Increase Risk
[0 Food and
drink

Contamination with soot (N-nitroso compounds)
Non-tap water

Fusarium fungi-contaminated corn

Smoked pickles

Hot beverages

Meat; red, salted, boiled

High intake of vitamin B12

Low intake of

- Selenium

- Zinc

- Folate (MTHFR [5,A-methylenetetrahydrofolate

reductase] 677 TT gene variant)

- Fiber (adeno’ but not squamous ECa)

- Beta-carotene folate
- Vitamins B6, C, E

O OO O O o o o

o

0 1 BMI/ 1 waist
circumference

Obesity — 1 GERD — 1 GE — 1 adeno ECa

[1  Alcohol and o Important in low incident areas (such as North
tobacco America) Alcohol risk variability may be due to
“.....specific polymorphism [specific variant alleles] in
genes encoding for alcohol metabolizing enzymes”
(Feldman M., et al. Sleisenger and Fordtran’s
Gastrointestinal and Liver Disease. 9" Edition.
Saunders/Elsevier, Philadelphia, 2010, page 747).
o0 Smoking; hazard ratios

- Squamous, 9.3
- Adenocarcinoma, gastric cardia (GC), 2.9
- Non-GC, 2.0

1 Pre-existing o Esophagus
diseases - Achalasia
- Strictures of esophagus associated with lye
ingestion
- Tylosis
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[1 50% lifetime risk of ECa
0 LOH (loss of heterozygosity)
0 TOC (tylosis esophageal cancer) gene
Non-esophageal
- Celiac disease
- Diabetes
- Duodeno-gastroesophageal reflux (e.g. after
cholecystectomy)

o

Infections HIV /AIDS

o HPV

o0 Chronic mucocutaneous candidiasis in APECED
(autoimmune polyendocrinopathy-candidiasis-

ectodermal dystrophy)

o

Cancers of head and neck
Radiation therapy
Iron deficiency (Plummer-Vinson / Patter-Kelly syndrome)

Family history o Squamous cell ECa
and genetic - “consistent ribonucleic acid [RNA] expression
factor patterns” ” (Feldman M., et al. Sleisenger and
Fordtran’s Gastrointestinal and Liver Disease.
9" Edition. Saunders/Elsevier, Philadelphia,
2010, page 749)
- ESCC (esophageal squamous cell cancer)
susceptibility gene
0 BE (Barrett epithelium)
- 7% familial aggregation
o0 Polymorphism (specific variant alleles) in genes
affecting metabolism
- Alcohol
- Folate carcinogens
- DNA repair
- Control of cell cycle
- Oncogenes
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O

(Decrease Risk) Protective factors

1 Foods o Fiber (adeno’ but not squamous ECa)
0 Beta-carotene folate

o] Vitamins B6, C, E

[1  H. pylori infection of stomach (in particular, cag A — positive strains)

0  Drugs 0 ASA (aspirin)
o] NSAIDs

[1  Give the detailed molecular biology (molecular events) of Esophageal
Cancers.

For full details of this complex topic, see Feldman M., et al. Sleisenger and
Fordtran’s Gastrointestinal and Liver Disease. 9" Edition. Saunders/Elsevier
2010, page 749 to 751.

[0 Growth Factors

An excess of growth factors will lead to autonomous growth, and many of these

have been identified for adeno’ ECa:
0 EGF (epidermal growth factor)

TGF-a (transforming growth factor)

CTGF (connective tissue growth factor)

Endoglin

HER2/NEU gene expression, coding for Cerb B2
CCND1 gene expression, coding for cyclin D1
Cyclin B

O O O o o o

[1  Proliferation
0 LOH (loss of heterozygosity) of the antiproliferative protein of Rb
(retinoblastoma),
0 Hypermethylation (functional repression) of
- The tumor suppressor gene, pl16
- Allelic deletion of 5q where APC resides (1 plasma level of
hypermethylated APC DNA)

lr,
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Disorder apoptosis reduces the effectiveness of this imporatant defense
mechanism against the development of cancer. Such alterations include
0 TP53 (seenin > 50% of ECas)

0 Altered balance of bcl-2 family of genes
- BCI-2
- BCl-xl
- BAX

o 1 NF-kB (nuclear factor kappa B, an antiapoptotic factor, seen in 60%
adeno’ ECa)

0 1 protein kinase Akt (serine-threonine kinase, aka protein kinase B)

[1  Replication*

0 1 telomerase — slowing of the usual shortening of the telomeres with

each cell cycle — unlimited replication of cells

[0 Invasion

0 Metastasis results from
- 1 disruption of CAMs (cell-cell adhesion molecule):

W]

O0O0ooo

0

| E-cadherins, | B-catenin
Integrins

CD44 tranmembrane glycoproteins
UPA (cysteine protease)

CTSB (capthepsin B)

MMP

TIMP

[1 Cyclooxygenase pathways**
o 1 Cox-2 - | arachidonic acid (AA) in cells (thus, | apoptosis)

expression
0 Cox-2 inhibition

| PGE; (thus, 1 angiogenesis)

1 AA and PGE,, 1 apoptosis and | angiogenesis
| VEGF, | bcl-2, | AKT signaling, | MMP, | EGF
receptor-mediated angiogenesis, | IL-12

[1  Microsatellite instability (MSI)
0 Presentin <20% of adeno’ ECa

[1  Chromosome abnormalities
0 1 aneuploidy, from defects in mitotic checkpoint genes

*Note: telomeres and telomerase
o Definition: “telomeres are composed of several thousand report of short
six-base-pair sequence elements and are located at the ends of
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chromosomes” (Feldman M., et al. Sleisenger and Fordtran’s
Gastrointestinal and Liver Disease. 9" Edition. Saunders/Elsevier,
Philadelphia, 2010, page 750).

With each replication of the cell cycle, the length of the telomeres
become shorter

Shorter telomeres lead to less replication

At one point the telomers are so short that the cell moves from G; to Gy
phase of the cell cycle, and replication stops

Telomerase is “....a ribonucleoprotein reverse transcriptase that counts
shortening of telomeres” (Feldman M., et al. Sleisenger and Fordtran’s
Gastrointestinal and Liver Disease. 9" Edition. Saunders/Elsevier,
Philadelphia, 2010, page 750).

In cancer cells, there is 1 telomerase which prevents the shortening of
the telomeres, so replication continues (“unlimited replication”)

** An alternate basis science question would be to ask the candidate to

“Give molecular biolog);(y of the anti-Cox-2 chemicals”.

AR HE NN AN KK

e T e T e e

Q1. Define “hamartoma”.

A1: Hamartomas are “....benign developmental tumors consisting of
disorganized and excessive focal growth of the mature normal cells”
(Feldman M., et al. Sleisenger and Fordtran’s Gastrointestinal and Liver
Disease. 9" Edition. Saunders/Elsevier 2010, page 769).

[1 Give the therapeutic modalities available for early esophageal cancers.

[1 Endoscopic mucosal / submucosal resection (EMR / ESR). For early ECa)

O O O O o o

A.B.R Thomson© “Mastering The Boards and Clinical Examinations” Part |

Polypectomy snare

Lift-and-cut, with double channel endoscope
Band-and-cut

Cap assisted

Space

EMR plus EAT (endoscopic ablative therapy)

- PDT (photodynamic therapy)
- Laser/ ablation (also used for tumor in-growth or overgrowth)
- Radiofrequency ablation

1 APC (argon plasma coagulation)
[1 Nd: YAG (neodymium : yttrium-aluminium-garnet)
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[1 KTP (potassium titanyl phosphate)
o Palliation
- Ablation (as above)

- SEMS (self-expanding metal stents (covered for
esophagorespiratory fistula)

[1 Radiotherapy
o External beam
- 3D-CRT (3-dimensional conformal radiotherapy)
- IMRT (intensity modulated radiotherapy)
0 Brachy therapy (with or without concurrent chemotherapy)

O

Chemoradiotherapy

o Primary (by itself, no surgery)

0 With before surgery (neoadjuvant)
- Concomitant
- Sequential

o Neoadjuvant chemoradiatherapy with surgery versus surgery alone: RR,
allcause, mortality in adeno’ or squam’ ECa, 0.81

[1 Chemotherapy (metastatic disease)
o Combination therapy:
- Cisplatinum plus 5-fluorouracil (5-FU) plus epirubicin, or docitaxel
0 Biological agents (monoclonal antibody)
- Cetuximab (anti-EGF receptor)
- Erlotinib (nati tyrosine kinase)
- Bevacizumab (anti VEGF)

O

Nutrition

0 PEG, percutaneous endoscopic gastrostomy
o PEJ, percutaneous endoscopic jejunostomy
0 NJ, naso-jejunal tube

o Parenteral nutrition

1 Pain control

[1 Team care, including palliative care

Abbreviations: EGF, epidermal growth factor; VEGF, vascular endothelial
growth factor

lr,
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SO YOU WANT TO BE A GASTROENTEROLOGIST!

Q. If EUS is superior to CT for staging ECa as well as restaging nodal status of
ECa after neoadjuvant preoperative chemoradiotherapy, give the role of
FDG PET / CT in restaging ECa.

A: FDG PET CT is equivalent to EUS and superior to CT alone in evaluating
post-chemoradiotherapy status of nodal ECa:

T e e e e e e e T e

:.}{':-:"x"x"x“b-:"x"x"x"h(‘x"x"x“b-c"x"x"x“b-c"x"x"x“h(‘x"x"x"b-c"x’W?HV?VYYHVHYHVH‘#W?YYH‘HHY
Useful background

Q-point values (overall joint sensitivity-specificity values
FDG PET, 85%
EUS, 86%
CT, 54%

§ SO YOU WANT TO BE A GASTROENTEROLOGIST! ?
i

§ Q. In the context of esophageal dysphagia, what is the Howel-Evans ﬁ
» syndrome? ﬁ
§ A: o Tylosis, or Howel-Evans syndrome §
§ - Autosomal dominant ?
§ - Gl associations ﬁ
9 = Oral leukoplakia "
§ » Squamous cell cancer of esophagus (SCCE) ﬁ
§ - Surveillance EGD (for SCCE) age 30, then g 2 years g
g‘}(‘x’HKHHHKHHHKHHHKHHH‘}:_“}{}(}(K}c{}c{‘}{KHHHKHHHKHHHKHHHKHHHKH:’?

|
[ |
: » Case: A patient with a dysrhythmia develops fever and neurological :
| symptoms 2 weeks after a cardiac radiofrequency ablation (RFA) |
! procedure. Imaging shows multiple air bubbles in the left atrium. Give the i
: mechanism by which the GI complication causes the neurological event. :
i o Answer: The RFA procedure has caused an atrial-esophageal fistula, with
| the development of an air embolus from the left atrium to the brain. [
| |
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|
| » Case: A patient with cough, fever, and weight loss is diagnosed with

: pulmonary TB. Give the complication which you suspect when the patient

| develops dysphagia, choking on swallowing chronic cough and recurrent

! phneumonia.

: o Answer:

i - The development of dysphagia may be from mural compression from

i mediastinal nodes, or tuberculosis involvement of the esophagus, with
! ulcers and leaped up mucosa.

: - The choking on swallowing suggests that a fistula has developed

| between esophagus and the respiratory tract.

' - Afistula between the esophagus and the respiratory tree may also

: cause a chronic and recurrent pneumonia.

: CLINICAL VIGNETTES

» Case: A 70 year old patient with weight loss, cough and dysphagia has a
chest-X-ray before a barium esophagogram is performed. Give the change
on chest-X-ray (CHX) which suggest esophageal cancer (ECa)

o Answer: Changes on CHX which suggest (ECa)

» Trachea o Deviation
Thick retrotracheal stripe

» Esophagus o Dilated
Esophagorespiratory fistula
Air-fluid level

> Mediastinum o Wide
Air (pneumomediastinum)
Abscess

> Lung o Aspiration pneumonia
Metastases

|
|
|
i
i
i
i
|
|
|
|
i
i
i
i
|
|
|
|
i
i
i
i
!
: Pleural effusion
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S P |
i CLINICAL VIGNETTE i

|
! |
I > Case: Dysphagia, megaesophagus, megacolon, cardiomyopathy, sleeping |
: in a hut with a thatched roof in Brazil with the reduviid bug defecating in !
i your eye (). :
! |

CLINICAL VIGNETTE

» Case: Sudden onset of dysphagia gastroparesis and constipation
o Answer: Paraneoplastic syndrome

CLINICAL VIGNETTE

» Case: A 65 year old person is diagnosed with esophageal cancer (ECa).
Give diagnostic imaging test recommended for staging.

o Answer: First of all, consider the performance characteristics of CT and
EUS for staging ECa:

CT EUS
o Appropriate Sensitivity, 50%
values SpeCIfICIty, 50% *
Accuracy, 50% 85%

o Why — layers of esophageal wall are not seen as clearly on CT as on
EUS.

*The use of EUS improved the survival of the patient, because the ECa was

staged accurately, so that the correct treatment could be given, so difficult-to-

detect more advanced disease would be correctly diagnosed, thereby

improving mortality rate in the patients with earlier disease (stage migration)
- Inrestaging ECa after neoadjuvant chemoradiotherapy, EUS

distinguishes ECa from fibrosis / scarring
- Ability to obtain FNA (fine needle aspiration for cytological
diagnosis)
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|
i CLINICAL VIGNETTE

intubation at EGD
. o Answer: Cervical osteophyte (not pill esophagitis, since OA is not treated)

| |
| |
| » Case: Pharyngeal dysphagia and untreated osteoarthritis (OA); difficult i
| |
| |
| |

» Case:Dyspepsia and dysphagia in a young person; responds to dietary
changes asthma and eczema, peripheral eosinophilia
o Answer: Eosinophilic esophagitis

. CLINICAL VIGNETTE

i » Case: Dysphagia / globus, sensation of foreign body in mouth

|
|
|
|
| Answer: o Examine upper esophagus, threat and uvula for fibrovascular
' polyp on long stalk

: o If polyp <2 cm and EUS does not show penetrating blood

| vessels, remove endoscopically

- CLINICAL VIGNETTE

esophageal cancer, personal history dysphagia.

|
|
[
i » Case: Keratoderma of palms and hands and soles of feet, family history of
[
: o Answer: Tylosis (aka tylosis palmaris)

|

Q1: Give the mechanism by which a small cell carcinoma of the lung can result
in a paraneoplastic syndrome with sudden onset of dysphagia,
gastroparesis, constipation, and on imaging the findings of
megaesophagus, megacolon, ileus.

Al: o The lung small cell cancer has an epitope similar to that on the
myenteric plexus.
0 The anti-Hw antibody forms against the lung tumor epitope.
o] This antibody can also bind to the Gl tract myenteric plexus,
causing dysmotility.

lr,
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STOMACH

Hypersecretion, Gastrin and ZES

Q1: In the context of the patient with dyspepsia, diarrhea and flushing, what is
the Darier sign?

Al: Darier sign is the scratching of the skin causing visible urticarial, resulting
from histamine release from mast cells in systemic mastocytosis.

Q2: Dyspepsia associated from hyperchlorhydria is usually treated most
efficaciously with PPIs (proton pump inhibitors). Name the hypersecretory
condition which responds as well to H2 receptor antagonists as to PPIs,
and give the mechanism.

A2: The hyperchlorhydria associated from systemic matocytosis is due to the
release of 1 amounts of histamine from the mast cells. The histamine acts
directly on the H2-receptor on the parietal cells, so blocking the H2-receptor
with a H2-receptor antagonist is as effective as blocking the proton pumps,
because the parietal cells would not be overstimulated by the Achor gastrin
receptors.

-
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SO YOU WANT TO BE A GASTRENTEROLOGIST!

Q. On the basis of the G cell, D cell and parietal cells, give the distinction

between an H. pyroli infection of the gastric body (corpus predominant)

versus the gastiic antrum (antral predominant).

A: o Body predominant gastritis — gastric atrophy — | H* — 1 serum
gastrin — 1 PCM (parietal cell mass)

Antrum predominant gastritis - | D cells — | somatostatin - |
inhibition of gastrin release from G cell — 1 serum gastrin — 1 HCI

Case: Dyspepsia diarrhea, renal colic, hypergastrinemia, positive secretin
stimulation test.
A: ZES (MEN I)

Q2: Give the theoretical basis reflex hyperchlorhydria follwing withdrawal of
llongterm PPI therapy.
A: o PPl — | HCI secretion - 1 serum gastrin — EC cells hyperplasia and 1
PCM (hypertrophy)
o When PPI stopped, PCM is hypertrophic, and more HCI may be
secreted by unit stimulus

e e e e e e e e e e e e e T o T e T e M
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Understanding the physiology of gastrin: a trick — “start with the pathology”

» ZES
- Uncontrolled 1 gastrin from gastrinoma
- 1 serum gastrin (usually > 1000)
- THCI
- Failure of 1 HCI to inhibit further release of gastrin (and therefore of HCI)
(loss of normal autoregulation)

Positive secretion stimulation test — serum gastrin increases by at least 200 U
in response to IV infusion of a weight determined dose of secretin

Q: In the context of hypergastrinemia, hyperchlorhydria, parietal cell
hypertrophy and a positive secretin stimulation test, define the “gastrinoma
triangle”.

A: The gastrinoma triangle is the anatomical area in which most gastrinomas
occur

cD/CcBD

H/IB

D2/D3

Abbreviation:
0 Junction between CD (cystic duct) / CBD (common bile duct)

o Junction between D2 / D3 (2" and 3" portions of duodenum)
o Junction between H (head) / B (body) of pancreas

RN N H N NN N NN NN

SO YOU WANT TO BE A GASTROENTEROLOGIST!

Q1. We are taught that treatment with proton pump inhibitors do not cause
gastric carcinoid tumors, but what does the literature on the longterm
follow-up of MEN-1-ZES patients treated with PPIs teach us?

Al. In MEN-1-ZES treated with longterm PPIs, half had ECL changes and
23% had gastric carcinoids.

Q2. Gastrin stimulates the growth of the colonic mucosa. What is the
prevalence of colorectal carcinoma (CRC) in persons with ZES?

&
&
&
#
&
&
&
o
&
&
&
H
&
&
&
#
&
&
&
o
&
&

A2. Epimoilogic studies have not shown an increased risk of CRC in ZES.
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Q.
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SO YOU WANT TO BE A GASTROENTEROLOGIST OR HEMATOLOGIST!

A 45 year old man presents with severe recurrent ulceration in the
stomach and duodenum, occasionally with ulcers in the esopahgus and
jejunum. While not on magnesium-containing antacids, he develops
diarrhea which persists at night or when fasting, when his PPI is stopped or
switched. The diarrhea Is worsened by alcohol, ASA and NSAIDs. The
fasting serum gastrin is only modestly elucidated at 450 pg/ml. EGD
demonstrates thickened gastric folds. CT of the abdomen shows
hepatosplenomagaly, ascites, lymphadenopathy and a thick omentum, but
no lesionsin the pancreas. EUS fails to show any lesion in the wall of the
duodenum.

The patient is referred for a second opinion, and this consultant made the
diagnosis when she asked the patient to remove his shirt , and by
performing a colonoscopy.

Give the diagnosis made.

A. o The reddish-brown freckle-like lesion on the patient’'s back
were characteristic for urticaria pigmentosa.
o Colonoscopy showed purple coloured lesions.
o Small bowel biopsies showed infiltration of the lamina propria
and muscularis mucosa with mast cells.
o The patient has systemic mastocytosis.

AR AARAAARAA AR AARAAARAAARAARAAAAAAAAARAAARAAAAAARAAARAAAAAAAARAR

SO YOU WANT TO BE A GASTROENTEROLOGIST!

Q1. There are numerous clinical features which suggest the Zollinger-Ellison

Syndrome (ZES) (Source: Feldman M, et al. Sleisenger and Fordtran’s
Gastrointestinal and Liver Disease. 9" Edition. Saunders/Elsevier 2010,
Table 32-6, page 502). About 99% of ZES patients have fasting
hypergastrinemia.

Name 2 circumstances where the fasting gastrin concentration may be
normal in ZES.

o MEN-1 with hypercalcemia due to hyperparathyroidism
- Hyperparathyroidectomy may normalize the previously
elevated gastrin concentration
o Resection of a gastrinoma may allow the fasting gastrin
concentration to normalize (there may still be the possibility that the
tumor was not completely resected, and the hypersecretory
syndrome may recur).
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SO YOU WANT TO BE A GASTROENTEROLOGIST!

Q2. In MEN-1-ZES associated hyperparathyroidism, what is the effect of
parathyroidectomy on gastric physiology?

%
%
. Parathyroidectomy for hyperthyroidism in MEN-1-ZES has the following é

>
N

Q4. ZES may be sporatic (S-ZES; 75%), or associated with MEN-1 (MEN-1- ﬁ
ZES; 25%). What clinical features suggest MEN-1-ZES rather than S-
ZES?

>
>
o

o Younger age at presentation (34 years vs 43 years)

o Family or personal history of pituitary adenoma or
hyperparathyroidism

>

#

#

*

}*

#

e

o

$

: benefits: 4

§ o | serum calcium

g o | fasting gastrin

§ o | gastrin increase often secretin infusion

§ o | basal acid output ﬁ

§ o | resistance of response to PPIs é
#

#

§ Q3. The diagnosis of Zollinger-Ellison Syndrome requires the demonstration of

» gastric acid hypersecretion in the presence of hypergastrinemia. In ZES,

§ 99% have a gastric pH < 2.

}*

» o  What is the sensitivity of the measurement of BAO (basal acid output, @

§ mEg/hr) and the secretin provocative test to make the diagnosis of ZES? E

i

% A3. o BAO (mEg/hr) “i

>

& - No previous gastric ~ >15 94% 90% 86%

§ surgery >10 >15 >18

}*

§ - Previous gastric >5 100% 73% g

§ surgery >5 >14.4 é

§ o Secretin provocative test %

§ - Secretin infusion normally | serum gastrin

§ - When secretin infusion increases serum gastrin by = 120 pg/ml,

g the test is positive/ a ZES (sensitivity, 94%; specificity, 100%)

#

}

o

i

#

#

:H

>

#

#

*

}*

#

}

o

i

n  70x areater risk of nastric carcinnids
O O o o o T T T 0 o 0 T 0 0 0 P P T T T T 0 0 0 P8 o 8 8 %
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Upper Gastrointestinal bleeding (UGIB)

o0 Checking for H. pylori infection during UGIB — blood reduces the sensitivity
of RUT (rapid urease test; false negative test), but not of biopsy detection of
H. pylori.

o In patients with an H. pylori ulcer complicated by bleeding, confirmation of
eradications must be confirmed (no H. pylori, no ulcer, no rebleeding).

o If severe rebleeding occurs after EHT (endoscopic hemostatic therapy)/PPI
for peptic ulcer disease, repeating EGD and EHY stops the bleeding in
73%, and thereby obviates the need for surgery.

0 Systemic hypertension at the time of the initial presentation, and an ulcer >
2 cm predict failure of EHT to stop the bleeding.

[1 SRMI (stress- Diffuse bleeding from erosions or superficial ulcers

related - Severely ill patients in ICU
mucosal - Poor prognosis
injury) [1 High rebleeding rates

[1  Multiple organ failure
(1 | wound healing
- When to use anti-bleeding prophylaxis
[1 Severe coagulopathy
1 Mechanical ventilator use for > 48 h
- Injection (epinephrine) plus hemoclip superior to
injection plus MPEC

[1 Dieulafoy - usually seen in gastric fundus within 6 cm of GE
lesion junction
- Protruding 1 mm to 3 mm submucosal artery
EHT is 90% effective, but banding is associated with
high rate of rebleeding and perforation

o In patient with esophageal varices plus bleeding from Mallory-Weiss
tear, focus on EBL (esophageal band ligation) of the varices

0 APC (argon plasma coagulation) is 80% effective to achieve
homeostasis from bleeding from GAVE (gastric antral vascular ectasia),

even in patients with chronic renal failure.
e e e L L T T e o S Tt U T T C Tl S T T T T T T T T T T T

SO YOU WANT TO BE A GASTROENTEROLOGIST! - EHT
Q. Give 3 examples of lesions causing UGIB in which EHT is not used.

EHT plays no role in the management of UGIB from portal hypertensive
gastropathy (ectatic blood vessel), hemobilia, hemosuccus pancreaticus
(rupture of splenic artery aneurysm into the pancreatic duct), or
aortoenteric fistula.

?}(HH‘}{HH}(){){XB{HHHHHHHHKXKKHHHHHHHHKXKHHHHHHHH}(){XKHH
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2 SO YOU WANT TO BE A GASTROENTEROLOGIST! - UGIB ¢
& *
§ Q. Give the three patterns of portal hypertensive gastropathy (PHG) seen on §
# EGD. &
$ :
§ A. > OnEGD, PHGo Diffuse, subepithelial bleeding giving a red, ;
» appears as mosaic pattern to the mucosa (snakeskin =
§ appearance) §
& o Fine red speckles on the mucosa &
& . . #
g o Red tips of the gastric rugae §
& *
§ » On biopsy of o Irregular, tortuous, dilated veins in the mucosa §
b PHG, there and submucosa %
3 are o Intima thickened 9
§ o No inflammation (no gastritis) §
AR B BB R BB R BB R R BB B R SRR R B RR R B R R R R SR SRR R B R R R B BB R R

SO YOU WANT TO BE A GASTROENTEROLOGIST!

Q1. Give 4 examples of effective EHT.

>
=

MPEC (multipolar electrocoagulation) probe
Injection

Hemoclips

Band ligation

Hemostatic spray

Doppler probe ultrasound (cost-minimizing strategy)

0O O 0O 0O O O

Q2. What is the evidence for the use of pre-endoscopy and pre-EHT PPls
(proton pump inhibitors)?

A2. o Theoretical
o Cost-effective modeling studies
o Hong Kong clinical study showing reduction in stigmata of recent
bleeding (lower Forrest classification of bleeding source is
associated with improved prognosis, i.e. Rebleeding, need for

surgery, and mortality)
e A R B B B B L S B B R B L R S R B R B B R S S B B B R B L S R LR BB R
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SO YOU WANT TO BE A GASTROENTEROLOGIST!

Q1: In a patient who presents with melena, a NG (nasogastric) tube is
passes, and no blood is aspirated. Give the false-negative rate of a non-
bleedy NG aspirate in a patient with upper Gl bleeding (UGIB), proximal
to the ligament of Treitz.

Al: NG aspirate No blood, but bile No blood and no bile
False negative for UGIB < 5% < 15%

Q2: Asked differently, of a NG aspirate is negative for blood, what is the
likelihood of an upper GI cause of bleeding being the etiology.

A2: Answer differently.
o Clear but bilious NG aspirate in patient with melena is 95% specific
for a source of bleeding below the ligament of Treitz.
o A clear but non-bilious NG aspirate in this setting is only 85%
specific, so there is a 15% chance that the melena was caused by a
source in the duodenum, stomach or esophagus.

Q: Give the distinction between a Mallory Weiss tear (MW) and Boerhaave
syndrome.

A: o Boerhaave syndrome A MW tear with perforation
Retrosternal pain
Subcutaneous crepitus
Mediastinal air
L-sided pleural effusion

Surgical emergency
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Incidence of hospitalizations for UGIB (upper Gl bleeding), 170/10°
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SO YOU WANT TO BE A GASTROENTEROLOGIST!

Q. IV somatostatin/ octreotide reduces the risk of rebleeding from peptic
ulcers, as compared with placebo or H, receptor blocker.

¢ Give the postulated mechanisms of this beneficial effect.

A. o < splanchnic/ gastroduodenal mucosal blood flow
o < gastric acid (HCI) secretion
o 1 Gl motility

*Note — these drugs have not been shown to be effective as add- on to EHT
(as is the case with PPIs), so they should only be used with UGIB which
continues despite EHT plus PPI.

B T
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[1 Hereditary Hemorrhagic Telangiectasia (HHT), (aka Osler-Weber-Rendu
disease)

[1 Define HHT, state the genetics, give the diagnostic criteria, and outline the
distribution of lesions.

[ Definition
0 A hereditary condition characterized by diffuse telangiectasias and large
AV malformations.

[1 Genetics
0 Autosomal dominant traits with variable phenotypic expression
0 Mutations in 4 genes
- ENG (gene which endoglin)
- ALK-1 (activin receptor-like kinase 1)
- MADHH, HIIT-3 (encode proteins which maintain the integrity of
the vascular endothelium)

O

Diagnostic criteria

Spontaneous and recurrent epistaxis
Multiple mucocutaneous telangiectasias
Visceral AVMs

A first-degree relative with HHT

O O O0OOo

Of interest, finding with = 5 tekangiectasias found on upper endoscopy, this
finding has a sensitivity of 75% and a PPV of 86% for the diagnosis of HHT.

[1 Distribution
0 80% evenly distributed in small bowel
o All actively bleeding HHT AVMs are found in duodenum and proximal
jejunum
0 1/3 of HHT patients have AVMs in lung, liver, brain

Source: Feldman M, et al. Sleisenger and Fordtran’s Gastrointestinal and Liver
Disease. 9" Edition. Saunders/Elsevier 2010, page 317.

What’s new: Non-Variceal Upper Gl Bleeding
0 A methodology has been recommended for all the future RCTs in
persons with non-variceal gastrointestinal bleeding (NVUGIB) (Laine et
al, 2010).
0 No scoring system has been validated to use to predict when rebleeding
will occur after EHT (endoscopic hemostatic therapy) (El munzer et al,
2008). Thus, it is not recommended to routinely undertake a second-look

lr,
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What's new: Enteroscopy

o The rate of complete enteroscopy is three times higher with double than
with single-balloon enteroscopy (66% vs 22%) (May et al., 2010; 105:
575-81).

Useful background: Endoscopic treatment of varices
0 EVL is the endoscopic method of choice to treat esophageal varices.

o0 No beneficial effects have been observed combining endoscopic
sclerotherapy (EST) and EVL.

R T i T Tt T Tt T T T T T i e T T T T T T T T T T T T T T T

SO YOU WANT TO BE A GASTROENTEROLOGIST!

Q. Suggest clinical endpoints when second-look EGD is indicated for
rebleeding after EHT

. Individualize such second-look EGD practice based on the unproven
endpoints of
- Clinically apparent recurrent bleeding

- Unexplained low level of hemoglobin concentration after appropriate
transfusion

- Hemodynamic instability
- Multiple patient morbidities
- High risk bleeding lesion seen at the index of EGD

T H N W H N N N N N N N N N NN

w
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o Proton pump inhibitors may enhance the safety of EVL

o Variceal bleeding is markedly reduced when the HVPG decreases to
<12 mm Hg, or decreases by >20% from baseline

o EVL may reduce variceal size until variceal obliteration
o EVL has no effect on portal pressure

0 Variceal obliternation with tissue adhesives (eg cyanoacrylates) is
effective in the treatment of gastric varices

Abbreviations: EVL, endoscopic variceal ligation; EST, endoscopic
sclerotherapy; HVPG, hepatic venous pressure gradient

Adapted from: Villanueva C, et al. Best Practice & Research Clinical
Gastroenterology 2008;22(2): 263.
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SO YOU WANT TO BE A GASTROENTEROLOGIST!

Q1.

Al.

Q2.
A2.

Q3.

A3.

Q4.

A4.

A.B.R Thomson© “Mastering The Boards and Clinical Examinations” Part |

Give 3 methods to diagnose splenic vein thrombosis (SVT), which may
lead to UGIB from gastric varices

o Doppler ultrasound
o MRI
o Angiography

Compare the efficacy of banding, gluing or injecting gastric varices from SVT.

None of these choices is effective!
o The definitive treatment for bleeding gastric varices from SVT is
splenectomy.

If the INR remains prolonged despite administration of FFP (fresh frozen
plasma) in the cirrhotic patient who is bleeding from esophageal varices,
what is the management?

EHT (e.g. EBL) plus 80 pg/kg infusion of human recombinant factor Vlla,
plus IV ciprofloxacin 400 mg bid.

A cirrhotic patient wishes to be informed about the efficacy of EBL for his
bleeding esophageal varices and why he/she is not being offered
sclerotherapy.

o Initial homeostasis from EBL of esophageal varices is about 80%,
with a rebleeding rate of ~25%.

o EBV is superior to injection therapy in terms of lower rates of
rebleeding, overall mortality, as well as mortality from bleeding.

o Just in case he/she asks, efficacy of octreotide for bleeding
esophageal varices is similar to balloon tamponade (Sengstaken-
Blakemore tube, Minnesota tube, or Linton-Nicholas tube): 90%
initial control of bleeding,

o But there are 2 main problems with balloon tamponade

- > 30% risk of rebleeding once balloon is deflated
- 30% risk of serious complications

LU AL A A A

“Whoever said that old age was “The Golden Years”
was already demented.”

Grandad
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Q5. Bad examsmanship — never offer information which you cannot explain an
obvious follow-up questions. You said it, so explain the differences between
the 3 main types of balloon tamponade tubes used for bleeding esophageal

varices!
AS5.
S-B MINN L-N
> Balloon o Esophagus + + -
o Stomach + + +
> Aspiration o Esophagus - + +
port o Stomach + + +

Abbreviations: L-N, Linton-Nicholas tube; S-B, MINN, Minnesota tube;
Sengstaken-Blakemore tube
: Poua M M M e M e o M M M M M M e e M M M M e M e M M M M M e e e P e M M M e e
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SO YOU WANT TO BE A GASTROENTEROLOGIST!
Q. Give the “rule of two’s” relating to Meckel Diverticulum.

A. Definition: “Congenital blind intestinal pouch that results from incomplete
obliteration of the vitelline duct during gestation”.

Source: Feldman M, et al. Sleisenger and Fordtran’s Gastrointestinal and Liver
Disease. 9" Edition. Saunders/Elsevier 2010, page 317.

o Rules of 2’s Prevalence

- Distance from ileocecal valve

- Length, inches

- Complications

- Types of ectopic mucosa (gastric, pancreatic)
- Age by which child usually presents age

- Ratio of males to females

Source: Feldman M, et al. Sleisenger and Fordtran’s Gastrointestinal and Liver
Disease. 9" Edition. Saunders/Elsevier 2010, page 318.

T e e e e e e e e e e e e e e e e M e M M e M e e e e e
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SO YOU WANT TO BE A GASTROENTEROLOGIST!

Q. Give the clinical, etiological, pathological and complication differences in
HHT (hereditary hemorrhagic telangiectasia, aka Osler-Weber-Rendu
disease), and angiectasia.

A. » Clinical unlike AEs, the lesions of HHT do involve the lips, mouth,
nose, fingers. Curacao criteria need to be fulfilled to make a
clinical diagnosis of HHT.

o Telangiectasias

Epistaxis

Visceral lesions

Family history

O O O

> Etiology
o Molecular genetic studies demontrate an autosomal

dominant disorder in which there are two possible mutations
of the HHT genes (genetypic heterogeneity).
- ENG gene mutations
- Encodes for endoglin, a TGF-3 receptor
- Type 2 : Activin receptor-like kinase-1 gene mutation

Encodes for ACVRL, protein, also a TGF-( receptor

» Pathology
o Site
- Stomach
- Small bowel

- Colon (AEs mostly in colon and small bowel)
Irregular, dilated, tortuous spaces
Single layer of endothelial cells
Vessels lack elastic lamina or muscular lissue
Arterioles
- Thrombi (vascular stasis)
- Proliferation of the intima
o Venules
- Thick wall (recall that the wall of venules in AE is thin)

O O O O

» Complications
o Involvement of lungs, brain and spinal cord, liver
o High flow in vessels may lead to
- High output congestive heart failure

- Portal hypertension and liver failure
MM M M M M MMM
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Useful background: Vital Signs and Acute Blood Loss

416

Physical Finding Moderate Large Blood Specificity
Blood Loss Loss (%)
Sensitivity (%)  Sensitivity (%)

[ Postural pulse increment 7-57 98 99
>30/min or severe postural
dizziness

[1 Postural hypotension (> 20 9 90-98
mm Hg decrease in SBP)

[1 Supine tachycardia (pulse 1 10 99
>100/min)

[1 Supine hypotension (SBP 13 31 98
<95 mm Hg)

Source: McGee SR. Saunders/Elsevier, 2007, Table 15.2 page. 167.

Useful background: Performance characteristics of hypotension and its prognosis

Finding PLR
[1 Systolic blood pressure <90 mm Hg
o Predicting mortality in intensive care unit 4.0
o Predicting mortality in patients with bacteremia 4.9
o0 Predicting mortality in patients with pneumonia 10.0
[ Systolic blood pressure < 80 mm Hg
o0 Predicting mortality in patients with acute 15.5

myocardial infarcation

Source: McGee SR. Saunders/Elsevier 2007, Box 15.1 page 161.

[1 Perform a directed physical examination for hypovolemia (volume depletion).
o Tilt test: (supine or standing) — postular 1 HR by 30 bpm (sensitivity of 97%,

specificity of 96% for blood loss >630 ml)
0 Supine SBP <95 mmHg, HR > 100 bpm
o Poor skin turgor, seen as “tenting” of skin when pinched

o Slow capillary refill time (2 sec for children and adult males, 3 sec for adult
women, 4 sec for elderly) (sensitivity for hypovolemia only 11%, but

specificity of 89%)
0 Drug mucous membranes and axilla
0 Sunken eyes
0 Longitudinal tongue furrows

Adapted from: Mangione S. Hanley & Belfus 2000, pages 3 and 4.
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Bariatric Surgery

417

[1 Prepare a patient for informed consent prior to their having possible bariatric
surgery, explain potential complications.

[1 Perioperative surgical complications

o

Surgery/ -
anesthesia -

Lung -

Heart -

Gl -

Nutrition -

Anastomatic leaks
Hernia

Pulmonary embolism
Aspiration

Dysrhythmia
Cardiac arrest

Hemorrhage
Incidental splenectomy
Small-bowel obstruction
Dumping syndrome
1 Flushing, palpitations, light-headedness,
fatigue, diarrhea
Strictures
Cholelithiasis

Deficiencies Fe, B12, Ca, folate; vitamins A, D, E,
K

Electrolyte disturbance

Protein deficiency

[1 Risks of not having obesity corrected

Adapted from: Ghosh AK. Mayo Clinic Scientific Press 2008, Table 13-13, page

516.

Useful background: Mechanisms of benefit from bariatric surgery

(0]

(0]
(0]
(0]

Restrictive
Malabsorptive
Combination of both

Weight loss may be due to more than 7 intake & [ absorption: there
may be neuroendocrine changes such as reduced plasma ghrelin

levels.

*Note that the rates of complications of bariatric surgery are proportional to the
EWL (excess weight loss) achieved with the surgical procedure

A.B.R Thomson© “Mastering The Boards and Clinical Examinations” Part |
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BPD - DS > Gastroplasty = Bypass> Banding
(38%) (18%) (17%) (7%)

[1 Esophagus
o While these procedures generally improve pre-existing GERD
symptoms, some patients will develop GERD after surgery (for example,
about 50% with LAGB)
0 LAGB also is associated with esophageal dysmotility, including
pseudoachalasia.

[1 Stomach
0 The rate of development of marginal ulcers varies ([110%), and the risk
is increased by smoking, and the use of NSAIDs or steroids

[ Gallbladder
0 The increased incidence of post bariatric surgical cholelithiasis may be
reduced with the use of UDCA for 6 mon. after surgery.

Abbreviation: UDCA, ursodeoxycholic acid; NHL, non-Hodgkin lymphoma; MM,
multiple myeloma

:w},.“uﬁ..”Rﬁﬂﬁ..K)&)’i)&)’i}iﬁﬁ..?’Rﬁﬁiﬁ.?i)&)’i)&A}iﬁﬁAﬁﬁﬁﬁ)&ﬂ)&ﬂﬁﬁﬁﬁﬁﬁﬁﬁﬁﬂ)&ﬂﬁﬁﬁ

§ SO YOU WANT TO BE A GASTROENTEROLOGIST! ﬁ
¥

&

g Q. Give the NIH consensus criteria for persons to qualify for bariatric surgery: g

}*

4
§ A. Without obesity — related co — morbidities: BMI > 40 kg/m? %,
; With obesity — related co — morbidities: BMI > 35 40 kg/m? ﬁ
S Pre-operative weight loss is not part of the NIH criteria, but this is §
§ associated with shorter operative times, and greater weight loss
§ at one year after surgery §
: :
Eﬁ-..-?&ﬁﬁ.ﬁ.ﬁ.ﬁ.ﬁ}&.-ﬁ-..ﬂ.ﬁﬁ.ﬁ-..ﬁ-.ﬁﬁﬂﬁﬁ}&ﬁ.ﬁﬁﬁﬂﬁﬁﬁ.ﬁ.ﬁﬁﬂﬂﬁﬁﬁﬂﬁﬁﬁﬂﬁﬁﬂﬂﬁﬁﬁﬁ:

“Your action with be judged by your pears”
Jacque Guilbert, MD,
CMPA, UWO, June 19, 2012
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SO YOU WANT TO BE A GASTROENTEROLOGIST!

Q1. Give reasons why an EGD is recommended for all persons prior to
bariatric surgery.

Al.
o High risk of treatable lesion % %
- Esophagus GERD
= LAAtoD 3.7 = DU 0.7
» BE 3.7 = Gastric 0.3
carcinoid
= GU 2.9 = Multiple 1.1
lesions
- Stomach/ » Erosive 1.8
duodenum gastritis

o High risk of a symptomatic lesions - 1/3 of bariatric patients had a
symptomatic pre-operative lesions

o Difficult post-surgical investigation of upper Gl tract with RNYGB
Abbreviation: BE, barrett epithelium; DU, duodenal ulcer; EGD,

esophagogastroduodenoscopy; GERD, gastroesophageal reflux disease;
GU, gastric ulcer; RNYGB, Raux-on-Y gastric bypass

Q2. Draw the four most commonly performed gastric bypass procedures

A2.  » Malabsorptive o BPD-DS (biliopancreatic diversion-duodenal
switch)

» Restrictive o LABG (laparoscopic adjustable banding
gastroplasty)
o VBG (vertical banded gastroplasty)

> Restrictive and o RNYGB (Roux-en-Y gastric bypass
malabsorptive

For more details, see: Feldman M, et al. Sleisenger and Fordtran’s
Gastrointestinal and Liver Disease. 9" Edition. Saunders/Elsevier 2010,
Figure 7.1, page 1