CARDIOVASCULAR DISEASE CERTIFICATION EXAMINATION Updated May 11, 2021
ELECTROCARDIOGRAMS AND IMAGING STUDIES

SAMPLE CASES

This Sample Cases document contains three examples of cases you will see on the Electrocardiogram (ECG) and Imaging Studies component of the
Cardiovascular Disease Certification Examination. The first is an ECG case, the second is an echocardiogram case, and the third is a coronary angiogram
case. Correct answers for these sample cases are discussed on page 15 - 18.

An answer option list is provided for each case, representing a comprehensive list of findings that may be obtained on an ECG, an echocardiogram, or
an angiogram. Each case has a patient description at the top of the answer option list and a “Figure/Media” button to access the image(s).

You should interpret the cases as you would in everyday practice. It is suggested that you first read the patient description and interpret the image(s),
identifying any abnormalities. You should then find and select the appropriate answer option(s) that correspond to your findings.

As in real life, a clinical diagnosis frequently is not possible without additional clinical data. You should identify only those findings that are definite and
that you consider important. The examination is not an exercise in identifying minutiae or clinically unimportant details; rather, it is an exercise in
identifying those findings that are clearly apparent and significant to patient management.

Correct answers for some cases will include options from several sections; within a section, it may be appropriate to select more than one option.
However, a selection of options from all sections is not required for each case. Your score for each case depends on selection of the option(s)
that correctly describe(s) the findings. A correct selection may be invalidated by 1) selecting options that could lead to an incorrect
interpretation, or 2) selecting mutually exclusive options that could not coexist with the correct findings.

Note: This document contains only still-frame images; however, the actual Imaging Studies component of the exam and the Exam Tutorial contain
moving images. In addition, the answer options in this document are not selectable. The tutorial available will have full functionality that will be
similar to what you will see on the actual exam.
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ABIM examinations are confidential, in addition to being protected by federal copyright and trade secret laws. Candidates and diplomates who undertake
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means now known or hereafter invented. They further agree that they will not reconstruct examination content from memory, by dictation, or by any other means or
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ECG Sample Case: A 60-year-old woman undergoing evaluation prior to cholecystectomy

" GENERAL FEATURES &
P WAVE ABNORMALITIES

General Features
[] Mormal ECG
[[] Mormal variant
[] Incorrect electrode placement

[] Antifact

P Wave Abnormalities
[] Right atrial abnormality/enlargement
[] Left atrial abnormalityfenlargement

" RHYTHMS
Atrial Rhythms
Sinus rhythm

Zinus arrhythmia

Sinus bradycardia (<60)
Sinus tachycardia (=100)
Sinus pause or arest
Sinoatnal exit block

OO0O0O00O0O0O

Atrial premature complaxes
[] Atrial tachycardia

[] Atrial tachyeardia, multifocal
[[] Supraventricular tachycardia
] Atrial flutter

[ Atrial fibrillation

AV Junctional Rhythms
[C] AV junctional premature comglexes
[[] & junctional escape complexes
[[] &\ junctional thythmitachycardia

Ventricular Rhythms
[] entricular pramatura complex(as)

[ ] “entricular parasystole

[] entricular tachycardia (3 or mare consecutive complexes)
[[] Accelerated idioventricular ythm

[7] Wentricular escape complexas or thythm

[] wentricular fibrillation

-

" ATRIOVENTRICULAR CONDUCTION
] AW black, 1°
| AW black, 2° - Mabitz type | (Wenckebach)
] AV block, 2° - Mobitz type I
T A block, 2:1
] AW black, 3
| Wolf-Parkinson-VWhite pattam
1 AV dissociation

o

| VOLTAGE OR AXIS/IHYPERTROPHY
Abnormal QRS Voltage or Axis
U Low valtage, limb leads

] Low voltage. precordial leads
(] Left axis deviation (= -30°)
|| Right axis dewiation (> +100¢)
| Electrical attemans

Ventricular Hypertrophy
| Left ventricular hypertraphy

__| Right ventricular hyperrophy
(] Combined ventricular hypertraphy

" CLINICAL DISORDERS
] Brugada syndrome
| Digitalis toxicity
Torsades de pointes
Hyperkalamia
Hypokalama
Hypercalcemia
Hypocalcemia
Dextrocardia, miror image

I R R

Acute cor pulmonale including pulmeonary embalus
| Pericardial effusion

U] Acute pericarditis

] Hypertrophic cardiomyspathy

] Central nervous system disorder

| Hypathermia

N

| [ INTRAVENTRICULAR CONDUCTION

REEBB, complete

REEBB, mcamplete

Left anterior fascicular block

Left postenor fascicular block

LBBE, complete

LBBE, incomplete

Aberrant conduction (including rate-related)

Intraventncular conduction disturbance, nonspecific lyps

OO0O0O00O000OO

MYOCARDIAL INFARCTION

Age recent, or

probably acute or probably old

Anterolateral O [
Anterior or anteroseptal O [
Lateral | |:
Inferiar O [
Posterior O O

Age indeterminate,

( ST, T, U WAVE ABNORMALITIES

Marmal vanant, early repalanzation

Mormal variant, juvenile T waves

Monspecific ST andfor T wave abnormalitias

ST andfor T wave abnormalifies suggesting myocardial ischemia
ST andfar T wave abnormalities suggesting myacardial injury

ST andfor T wave abnormalifies suggesting electrolyte disturbances
ST andfar T wave abnormalities secondary to hyparrophy
Prolonged G-T intersal

Praminent U waves

OO0OO0OOOOoO

P

=

CEMAKER FUNCTION

Atrial or coronary sinus pacing

Ventricular demand pacemakear (W1}, normally functioning
Dual-chamber pacemaker (DDD), normally functioning

Pacemaker malfunction, not constantly capturing (atrium or ventricle)

Facemaker malfunction, not constantly sensing (strium or ventricle)

OOOC0OOoO

Paced morphology consistent with biventricular pacing or cardiac
resynchronization therapy




CARDIOVASCULAR DISEASE CERTIFICATION EXAMINATION

ECHOCARDIOGRAMS

The Echocardiogram portion of the Imaging Studies section of the examination is designed to test your ability to interpret
echocardiograms.

Pages 6 - 9 show a patient description and the Figure/Media which appear at the top of a comprehensive list of answer options with
each echocardiogram case. The answer options are grouped in the following sections: Left Ventricle; Right Ventricle; Atria; Valvular
Heart Disease; Cardiomyopathy and Systemic Disease; Pulmonary/Aorta; Pericardial/Pleural Diseases; and Congenital Heart Disease.

Read the patient description and review the Figure/Media to interpret the images, identifying any abnormalities. Select the appropriate
answer option(s) that correspond to your findings.

Correct answers for some cases may include choices from several sections; within a section, it may be appropriate to select more than
one option. However, a selection of answer options from all sections is not required for each case.

The goal is not to identify every normal finding, nor is this an exercise in identifying minutiae or clinically unimportant details. If you
believe there is insufficient data or evidence for a feature or an abnormality, make no selection(s) in that section.

All modalities of transthoracic and transesophageal echocardiograms may be presented, and all views will be appropriately labeled. On
occasion, off-axis or unusual views may be used to highlight a relevant pathology or finding. Vertical markings on M-mode frames
represent 1-cm increments; however, precise measurements are not required.
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Mid-esophageal two chamber view
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Transgastric short axis view
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Echocardiogram Sample Case: A 63-year-old man with pulmonary edema and chest pain

LEFT VENTRICULAR SIZE, FUNCTION, AND STRUCTURE Q‘-‘ 'RIGHT VENTRICULAR q\ 'DISEASES OF THE ATRIA Q\
LV Size LV Intarct Complications LV Wall Thicknees LV Masses SIZE, FUNCTION, AND T Enlarged lef atrium
[ tormal ] “entricular septal nupture [7 Mormal | LW mass or thrombus STRUCTURE B Exilasged right shium
[ Enlarged [] Free wall rupture [ Concentric increase (] Metastatic turmar ] Enlarged RV :
[ Atrial myxoma
[ Small [ Ruptured papillary muscle [ Asymmetric septal hypartrophy ] RV infarct ] Awial thrombus
Global hypokinesi
LV Diastolic Function LV Ejection Fraction Regional Wall Motion Abnormalities ] Riwlur:fm:;:; ] Metastatic tumar
[ Normal [ Mormal to hyperdynamic (>=50%) ] Abnormal wall mation 7] RV pressure overoad k:I Arial septal lipematous hyperropiy
[] Grade 1 (abnormal relaxation) [ Mild to moderately reduced (35-49%) ] Global hypokinesis T Catheter or pacemaker wire
Y
|__ Grade 2 (pseudonormal) [ Severaly reduced {=35%) O] RY maes or thrambus /FER]CARD[AL AND Q
[] Grade 3 (restrictive) . /| PLEURAL DISEASES
Anterior Septal Lateral Inferlor/Posterior Apical TYPES OF q ) || Pericardial effusion without tampanade
Hypokinasis | | | | 0 CARDIOMYOPATHY J Tampanade
Akinesis ] ] ] ] ] ] Hypertrophic J Per?:ard?al mass or .herm:-perir_srdlum
Thinning andfar scar O |_| O [ | | Apical hypertrophic _| Pericardial constriction
Aneurysm O O O O O | Restrictive J Pericardial cyst
Fseudufanau.rysm . | | | | O | ABVD \J Pleural efusion )
Ischemia {with stress testing) [ ] ] ] ] ] | Dilated . i
i Viability (with stress testing) [ | O O Cl O ) ] Hencompaction CONGENITAL HEART Q, '
) " |[[] Takotsubo (stress induced) DISEASE
VALVULAR HEART DISEASE Q, | | sysTEMIC DISEASE ] Patent foramen ovale
Structure i
Mitral Valve Aortic Valve [ Amyloid 1 Primum ASD
[ calcified [ calcified [ Hypereosinophilia [ Secundum ASD
[] Rheumatic [] Rheumatic \ J ] Sinus venosus ASD
[ claft [[] Bicuspid - ~ | ] Muscular vSD
[[] Wegetation [[] Wegetation Prosthetic Valve Present PULMONARY DISEASE 0.. ] Membranous VSD
[] Prolapse [ Eail [] Mormal function [ipdud&s narmal gradients and closing jets) | | 7] Findings consistent with ] Supracristal VSD
[ Fiail [ Fibroelastoma (] Pathlagic regurgitation acute pulmonary embolism [ Patent ductus arerissus
[ Fiboslastoma [ Abscess [] Penvatular re-.gurgitatiun _] Einczrtﬁ:;gzslstani with pulmonary 7] Subaeric stenosis
[7] Systolic anterior motion (Sak) E gl;med_gmglemsm b P ] Anomalous coronary arery
tuct t
Fulmonic Valve Tricuspid Valve 0O Dah]::m:?;; ua to hrombus o pannus DISEASES OF THE AORTA ] Coronary fistula
[] cCongenitally abnarmal [[] Fails te coapt . . ] Marfan syndrome ] Tetralogy of Fallat
] Carcinoid [ carcingid [ Prosthetic valve endocardits ] Type A dissection o
_ ! : Ebstein's anomaly
E ;ﬁﬁe‘tatmn ] Type B dissection ] Comglete transposition (D-TGA)
rolapse Intrarmural hematoma C ted t iti ToA
O Fiai O] Aotic ulcer \_:I orrec rans position (L }
Function ] Aoric enlargemant or aneurysm
Aortic Mitral — Tricuspid — Pulmonic  pargic Valve Mitral Valve  TricuspidValve  Pulmonicvalve | | [ | Aortic rupture
Smmis Smr;asis S;ﬂrl";is starlmsis Regurgitalion  Regurgitation  Requrgilation  Regurgitation B Sinu ofValseba ancurysm
[ PR | T o O | O T O ] sinus of Valsalva ruptura
Severs | ] O ] ] J O ] ] Coarctation )
ey ey




CARDIOVASCULAR DISEASE CERTIFICATION EXAMINATION

ANGIOGRAMS

The Angiogram portion of the Imaging Studies section of the examination is designed to test your ability to interpret coronary
angiograms.

Pages 11— 14 show a patient description and the Figure/Media which appear at the top of a comprehensive list of answer options with
each angiogram case. The option list is divided into five (5) columns corresponding to the coronary arteries and to bypass grafts: Left
main, Left anterior descending, Left circumflex, Right, and Bypass graft. The option list also includes selections for stents (both patent
and occluded).

For each diseased vessel shown in a case, you must indicate the degree of the most severe stenosis. If an intracoronary thrombus is
present, include the thrombus in your assessment of the degree of stenosis. Correct answers also may include options for other
findings.

Read the patient description and review the Figure/Media to interpret the image(s), identifying any abnormalities. Select the
appropriate answer option(s) that correspond to your findings.

Correct answers for some cases may include options from several columns; however, a selection of answer options from all columns is
not required for each case.

NOTE: If you select the answer option labeled “Normal” for a case, select no other options.
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Angiogram Sample Case: A 50-year-old man who has chest pain with minimal exertion

MOTE: You must select a description for the degree of the most severe stenosis in each diseased vessel shown.

[ Mormal

Left Left anterior Left
main descending circumflex

m
=1
-]
u
"]

Right

Fizxed stenosis:
Inzignificant stenosis (<50% diameter reduction) O

Maoderate stenosis (50 to 75% diameter raduction)

O
Severe stenosis (>75% diameter reduction) O
()

Total ecclusion
Filled by collaterals

Spasm

OOoOooOoo0oooOo s8

Thrombus present
Myocardial bridge
Anomalaus origin

Coronany fistula

o000

Anaurysm/Sevare ectasia

Eypass graft to (indicate
observed anatomical connection)

Dissection
Stent: patent

Stent: occluded

OO0 O O0OOO0OO0OO0OO0OO OO0
OO0 O O OO0OOO0oOOoOoOo ooo
Oo0OOCO 0O O0OO0OO0OOO0ODO0O OO0

Ooono
OO




SCORING OF SAMPLE CASES

Electrocardiogram: The correct answer for this case is Sinus rhythm (found in the Rhythms section) AND Wolff-Parkinson-White
pattern (found in the AV Conduction section). You must select both answer choices in order to receive a correct score for this
case. Selecting Lateral myocardial infarction, recent or acute, OR Lateral myocardial infarction, indeterminate or old, would
invalidate your answer. Page 16 shows the appearance of the option list with the correct answers selected.

Echocardiogram: The correct answer for this case is ruptured papillary muscle [found in the Left Ventricle section]. Selecting
mitral valve vegetation [found in the Valvular Heart Disease section] would invalidate your answer. You would receive a second
point for selecting inferior/posterior hypokinesis OR inferior/posterior akinesis [found in the Left Ventricle section]. You would
receive a third point for selecting enlarged left atrium [found in the Atria section] AND severe mitral valve regurgitation [found in
the Valvular Heart Disease section]. Page 17 shows the appearance of the option list with the correct answers selected.

Angiogram: The correct answers for this case are insignificant stenosis of the left circumflex coronary artery AND insignificant
stenosis of the right coronary artery AND severe stenosis of the left anterior descending coronary artery. You must select all three
answer choices in order to receive a correct score for this case. Page 18 shows the appearance of the answer option list with the
correct answers selected.



Figure/Media

" GENERAL FEATURES &
P WAVE ABNORMALITIES

General Features
[] Mormal ECG
[] Mormal variant
[ Incorract electrode placement
[ Adifact
P Wave Abnormalities
[] Right atrial abnormality/enlargement
[] Left atrial abnormality/enlargement

Q

e

" RHYTHMS
Atrial Rhythms
Sinus rhythm

Zinus arrhythmia

Sinus bradycardia (<60)
Sinus tachycardia (=100)
Sinus pause or arest
Sincatrial exit block

oooooos

Atrial premature complaxes
[ Atrial tachycardia

[T Atrial tachyeardia, multifacal
[] Sugraventricular tachycardia
[ arial flutter

[T atrial fibrillation

AV Junctional Rhythms
[] AW junctional premature complexes
[] AW junctional ascape complexes
[] A% junctional thythmtachycardia

Ventricular Rhythms
[ Wentrcular pramature complexias)

[] “entricular parasystole

[] Wentricular tachycardia (3 or more consecutive complexes)
[T Accelerated idieventricular rythm

[] “entricular escape complexes or thythm

[ wentricular fibrillztion

-

" ATRIOVENTRICULAR CONDUCTION
] AW black, 1°
_| AW block, 2° - Maobitz type | (Wenckebach)
] AV block, 2° - Maobitz type I
T A block, 2:1
] AM black, 3°
Wolf-Parkinson-White pattem
1 AV dissociation

N

" VOLTAGE OR AXISIHYPERTROPHY

Abnormal QRS Voltage or Axis

[ Lowvaltage, limb leads

] Low voltage, precordial leads

] Lef axis deviation (= -30°)

|| Right axis dewiation (> +100°)

| Electrical atemans
Ventricular Hypertrophy

| Left ventricular hypertraphy

|| Right ventricular hypertrophy

(] Combined ventricular hypertrophy

" CLINICAL DISORDERS
| Brugada syndrome
| Digitalis toxicity

B

Torsades de pointes
] Hyparkalemia

| Hypakalemia

| Hypercalczmia

] Hypocalcemia

| Destrocardia, mirmor image

] Acute cor pulmonale including pulmanary embalus
| Pericardial effusion

L] Acute pericarditis

] Hyperraphic cardiomyopathy

] Central nervous system disorder

| Hypathermia

N

| ECG Sample Case: A 60-year-old woman undergoing evaluation prior to cholecystectomy

| [ INTRAVENTRICULAR CONDUC TION

REBB, complete

REBB, mncomplate

Left anterior fascicular black

Left posterior fascicular block

LBBE, complete

LBBE, incomplete

Aberrant conduction (including rate-related)

Intraventncular conduction disturbance, nonspecific type

OO0OO0OOoOO

MYOCARDIAL INFARCTION

Age recent, or

probably acute or probably old

Anterolateral H [l
Anterior or anteroseptal H [l
Lateral H [l
Inferiar H [l
Posterior H [l

Age indeterminate,

( ST, T, U WAVE ABNORMALITIES

Mormal variant, early repolanization

Mormal variant, juvenile T waves

Monspecific ST and/or T wave abnormalities

ST andfor T wave abnormalities suggesting myocardial ischemia
ST andfor T wave abnarmalities suggesting myacardial injury

ST andfor T wave abnormalities suggesting electrolyte disturbances
ST andfor T wave abnormalities secondary to hypertrophy
Prolonged Q-T interal

Praminent U waves

OO0OO0O0OOO0O

‘P

=

CEMAKER FUNCTION

Atrial or coronary sinus pacing

Ventricular demand pacemakear (W1}, normally functioning
Dual-chamber pacemaker (DDD), normally functioning

Pacemaker malfunction, not constantly capluring (atrium or ventricle)
Facemaker malfunction, not constantly sensing (atrium or ventricle)

Paced morphology consistent with biventricular pacing or cardiac

OOOCcOoOoO

resynchronization therapy




Echocardiogram Sample Case: A 63-year-old man with pulmonary edema and chest pain

LEFT VENTRICULAR SIZE, FUNCTION, AND STRUCTURE Q‘-‘ 'RIGHT VENTRICULAR q\ 'DISEASES OF THE ATRIA Q\
LV Size LV Intarct Complications LV Wall Thickness LV Masses SIZE, FUNCTION, AND % .
. . . . STRUCTURE nlarged left atrium
[ tormal ] “entricular septal nupture [7 Mormal | LW mass or thrombus "1 Enlarged right atrium
[] Enlarged g Free wall upture [ Concentric increase | Metastatic tumar | Enlarged RV ] Atrial myxoma
] small Ruptured papillary muscle [0 Asymmatiic septal hypartrophy ] RV infarct ] Awial thrombus
Global hypokinesi
LV Diastolic Function LV Ejection Fraction Regional Wall Motion Abnormalities ] Riwlur:fm:;:; ] Metastatic tumar
[ Mormal [ Mormal to hyperdynamic [»=50%) 1 Abnarmal wall mation ] RV pressure overload L1 marial septal lipematous hypenrophy
[] Grade 1 (abnormal relaxation) [ Mild to moderately reduced (35-49%) ] Global hypokinesis T Catheter of pacemaker wire \
Y
|__ Grade 2 (pseudonormal) [[] Severaly reduced [=35%) B RV mase or thrambus /FERICARDML AND 05
[] Grade 3 (restrictive) . /| PLEURAL DISEASES
Anterior Septal Lateral Inferlor/Posterior Apical TYPES OF q ) J Pericardial effusion wathout tampanade
Hypokinesis n | O = CARDIOMYOPATHY J Tampanade
Akinasiz ] ] | ] o Hypertrophic J Fericardial mass or hamopencardium
Thinning andfor scar | O | ] O | Apical hypertrophic J Pericardial constriction
Aneurysm O O O | O | Restrictive | Pericardial cyst
Pseudoanaurysm n ] 1 ] O ] ARVD | Pleural efusion
Ischemia {with stress testing) [ ] ] ] ] [ ] Dilated - :
Viability (with stress testing) [ | O O Cl O ] Mencempaction 'CONGENITAL HEART Q '
\_ _f [] Takotsubo (stress induced) DISEASE
gﬂtgglr'fl‘ HEART DISEASE 0\ SYSTEMIC DISEASE ] Patent foramen ovale
Mitral Valve Aortic Valve ] Amyloid 1 Primum ASD
[ calcified [ calcified [ Hypereosinophilia 1 Secundum ASD
[ Rheumatic [ Rheumatic \ J | Sinus venosus ASD
O] Claft [ Bicuspid f s O] Muscular VSD
[] Vegetation ] Vegstation Prosthetic Valve Present PULMONARY DISEASE Q| | Membranous VD
[] Prolapse [ Eail ] Marmal function [ipdud&s narmal gradients and closing jets) | | 7] Findings consistent with ] Supracristal VSD
[ Fiail [] Fibroelastoma D Eat_h“'::;“ '39“’9'_!‘1‘_”" acute pulmonary embPhsm [ Patent ductus arerissus
[] Fibroelastoma [] Abscess emvahular regurgiation O Elﬂdl::ltgi consistent wath pulmonary | | — o oo dic stenosis
B Sysiolic anter Han (SAM [[] Elevated gradients ypertension
ystalic anterior motion (SAM) : ] Anomalous coronary arery
Pulmonic Valve Tricuspid Valve [[] Obstruction due te thrombus or pannus DISEASES OF THE AORTA O ¢ st
\ Dish oronary fistula
[] congenitally abnarmal [ Fails to coapt [] De 1sEence ) ] Warfan syndrome [ Tetralogy of Fallot
] Carcinoid [ carcingid L} Prosthetic valve endocarditis ] Type A dissection o
. ! : Ebstein's anomaly
E ;%ﬁetatmn ] Type B dissection ] Comglets transpasition (D-TGA)
rolapse Intramural hematoma C ted t iti ToA
O Flail ] Aortic ulcer \_:I orrec rans position (L }
Function ] Aoric enlargemant or aneurysm
fortic Mitral ~ Trcuspid - PUMOMC  AorticValve  MitralValve  TricuspidVale  Pulmonic Valve U] Aortic ruptura
A g glane. e Regurgilaion  Regurgitalion  Regurgitation  Regurgitation B Sinu ofValseba ancurysm
Moderate [ O O O O O O O [ Sinus of Valsalva rupture
Severs | ] O ] | ] ] ] ] Coarctation )
ey ey




Angiogram Sample Case: A 50-year-old man who has chest pain with minimal exertion

MOTE: You must select a description for the degree of the most severe stenosis in each diseased vessel shown.

[ Mormal

Left Left anterior Left
main descending circumflex

m
=1
-]
u
"]

Right

Fizxed stenosis:
Inzignificant stenosis (<50% diameter reduction) O

Maoderate stenosis (50 to 75% diameter raduction)

O
Severe stenosis (>75% diameter reduction) O
()

Total ecclusion
Filled by collaterals

Spasm

OOoOooOoo0oooOo s8

Thrombus present
Myocardial bridge
Anomalaus origin

Coronany fistula

o000

Anaurysm/Sevare ectasia

Eypass graft to (indicate
observed anatomical connection)

Dissection
Stent: patent

Stent: occluded

O00 0O O0OO0OO0OOO0OD0ODO sOO0O
OO0 O 00000 O0OO0O OO
000 0000000 OoDoooes
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