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PRESENTATION OF CASE

Dr. William J. Hucker: A 63-year-old man was evaluated at this hospital because of syncope.
Approximately 13 years before admission, the patient had an out-of-hospital
cardiac arrest and was found to have multivessel coronary artery disease. He under-
went coronary-artery bypass grafting (CABG) at another hospital, with grafting of
the left internal mammary artery to the left anterior descending coronary artery,
grafting of a segment of a radial artery to an obtuse marginal branch of the left
circumflex coronary artery, and grafting of a saphenous vein to the posterior de-
scending artery. Thereafter, he was followed by a local cardiologist, and he re-
mained active and worked full-time, without cardiac symptoms or limitations.

The night before admission, the patient drank 12 beers. Later that night, after
he stood up to walk to the bathroom, his wife heard a thud and found him on the
floor of the bedroom. He had sustained facial trauma. She noted that he looked
gray, and she started to administer chest compressions. She did not check his
pulse or observe jerking movements or tongue laceration, but she noted that he
may have had some urinary incontinence. The patient regained consciousness after
chest compressions had been administered for a few seconds.

On evaluation by emergency medical services personnel, the patient was awake
and alert. He did not recall having any prodromal symptoms, although he could
not remember anything that had happened before emergency personnel had arrived.
The initial heart rate was 50 beats per minute, the blood pressure 65/40 mm Hg,
and the blood glucose level 98 mg per deciliter (5.4 mmol per liter) on fingerstick
testing. An electrocardiogram reportedly showed horizontal ST-segment depres-
sions of 1 mm in the inferior leads. The patient initially refused medical care, but
he stumbled when he stood up, so he was brought to the emergency department
of this hospital.

A review of systems was negative for chest pain, dyspnea, palpitations, light-
headedness, dizziness, edema, and constitutional symptoms. The patient reported
mild, progressive bilateral hearing loss and intermittent numbness of the lower legs.
He had a history of hypertension, dyslipidemia, gout, varicose veins, and venous
insufficiency, and he had undergone a knee replacement 9 months previously for
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the treatment of osteoarthritis. Medications in-
cluded clopidogrel, metoprolol succinate, furose-
mide, ezetimibe, and allopurinol. Statin therapy
had been stopped 3 months previously owing to
persistent elevations in the creatine kinase level;
in addition, sulfa drugs had caused a rash and
aspirin use may have been associated with dys-
pepsia. The patient had a long-term history of al-
cohol consumption, typically 8 to 12 beers daily,
and withdrawal symptoms had occurred in the
hospital after his knee replacement. He smoked
currently and had smoked up to 1 pack of ciga-
rettes daily for 35 years. There was no history of
illicit-drug use. The patient lived with his wife,
had two grown children, and was employed as
a mechanic. His father had died from a myocar-
dial infarction at 56 years of age, and his mother
had died from colon cancer at 76 years of age.
On examination, the temperature was 36.2°C,
the heart rate 68 beats per minute, the blood
pressure 100/60 mm Hg and symmetric in both
arms, and the oxygen saturation 99% while the
patient was breathing ambient air. He appeared

to be comfortable. He had flushed skin and super-
ficial abrasions on the left side of the forehead.
The jugular venous pressure was 5 cm of water,
and the carotid pulses were 2+ without bruits.
A sternotomy incision was well approximated.
Cardiac examination revealed a normal apical
impulse and a normal rhythm, without murmur
or rub. Auscultation of the lung revealed a pro-
longed expiratory phase, without wheezes or rales.
Mild varicosities were present in the lower legs,
without edema. Scars from the venectomy, knee
replacement, and harvest of the left radial artery
were all well healed. The stool was guaiac-negative.
The remainder of the examination, including a
comprehensive neurologic evaluation, was normal.

Blood levels of thyrotropin, glycated hemo-
globin, phosphorus, total protein, albumin, glob-
ulin, bilirubin, and alkaline phosphatase were
normal, as were the white-cell differential count,
prothrombin time, and partial-thromboplastin
time. Other laboratory test results are shown in
Table 1. An electrocardiogram showed sinus
rhythm, borderline first-degree atrioventricular

Table 1. Laboratory Data.*
Reference Range, On Presentation, 9 Hr after Presentation,
Variable Adults} This Hospital This Hospital
Hemoglobin (g/dl) 13.5-17.5 13.4
Hematocrit (%) 41.0-53.0 36.7
White-cell count (per mm?) 4500-11,000 6200
Platelet count (per mm3) 150,000-400,000 222,000
Sodium (mmol/liter) 135-145 129
Potassium (mmol/liter) 3.4-4.8 3.1
Chloride (mmol/liter) 100-108 92
Carbon dioxide (mmol/liter) 23.0-31.9 22.4
Urea nitrogen (mg/dl) 8-25 10
Creatinine (mg/dl) 0.60-1.50 1.17
Glucose (mg/dl) 70-110 93
Magnesium (mg/dl) 1.7-2.4 1.5
Calcium (mg/dl) 8.5-10.5 8.4
Alanine aminotransferase (U/liter) 10-55 38
Aspartate aminotransferase (U/liter) 10-40 60
Lipase (U/liter) 13-60 128
Ethanol (mg/liter) Not defined; toxic, >1000 2347
Troponin (ng/ml) <0.03 0.04 0.03
Creatine kinase (U/liter) 60-400 887
Creatine kinase isoenzymes (ng/ml) 0.0-6.9 7.8

* To convert the values for urea nitrogen to millimoles per liter, multiply by 0.357. To convert the values for creatinine to
micromoles per liter, multiply by 88.4. To convert the values for glucose to millimoles per liter, multiply by 0.05551. To
convert the values for magnesium to millimoles per liter, multiply by 0.4114. To convert the values for calcium to milli-
moles per liter, multiply by 0.250. To convert the values for ethanol to millimoles per liter, multiply by 0.2171.

" Reference values are affected by many variables, including the patient population and the laboratory methods used. The

ranges used at Massachusetts General Hospital are for adults who are not pregnant and do not have medical conditions
that could affect the results. They may therefore not be appropriate for all patients.
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block, left atrial abnormality, and anterolateral
J-point elevation but no ST-segment changes
(Fig. 1A). Aspirin and intravenous heparin were
administered, and the patient was admitted to
the cardiology service. Imaging studies were
obtained.

Dr. Nandini M. Meyersohn: A portable chest radio-
graph showed clear lungs. There was borderline
enlargement of the cardiomediastinal silhouette
and atherosclerotic calcification of the aortic arch.
The presence of mediastinal clips and sternotomy
wires was consistent with the history of CABG.

Computed tomography (CT) of the head, per-
formed without the administration of contrast
material, revealed mild, diffuse cerebral paren-
chymal volume loss. There was prominence of
the cerebrospinal fluid spaces, including the
ventricles, sulci, and cisterns. There was no evi-
dence of acute intracranial hemorrhage, territorial
infarction, or intracranial mass lesion.

Dr. David M. Dudzinski: A transthoracic echo-
cardiogram (TTE) was notable for normal left
ventricular ejection fraction and cavity size, with
subtle hypokinesis of the inferior wall and mild
hypertrophy in the left ventricle. There was no
evidence of pericardial effusion, obstruction of
the left ventricular outflow tract, obvious aortic
dissection, pulmonary embolism, or right ven-
tricular dysfunction. There was sclerosis of the
noncoronary leaflet of the aortic valve and the
posterior mitral annulus but no evidence of clini-
cally significant valvular disease. There appeared
to be two masses with heterogeneous echotex-
ture, measuring up to 3.8 cm in diameter, each
with an echo-bright (bright white) circumference.
The masses were located at the right atrioventricu-
lar groove and were compressing the tricuspid
annulus at the juncture of the right atrium and
the right ventricle, resulting in turbulent trans-
tricuspid flow on color Doppler imaging (Fig. 1B
through 1F; and Videos 1, 2, and 3, available
with the full text of this article at NEJM.org).

Additional diagnostic tests were performed.

DIFFERENTIAL DIAGNOSIS

Dr. Rory B. Weiner: This 63-year-old man with a
history of coronary artery disease presented with
syncope. The most notable features of the epi-
sode were that his wife had heard a thud and
that he had sustained facial trauma from the
collapse. These features raise concerns about a

N ENGL ) MED 379;7
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Figure 1 (facing page). Cardiac Studies Obtained
on Admission.

An electrocardiogram (Panel A) shows sinus rhythm,
borderline first-degree atrioventricular block, left atrial
abnormality, and anterolateral J-point elevation but no
ST-segment changes indicative of ischemia. A trans-
thoracic echocardiogram (Panels B through F) shows
two masses with heterogeneous echotexture, measur-
ing up to 3.8 cm in diameter, that are compressing the
tricuspid annulus at the juncture of the right atrium (RA)
and the right ventricle (RV). An image of right ventric-
ular inflow, obtained in the parasternal long-axis view
(Panel B), shows a superior mass (asterisk) and an in-
ferior mass (plus sign). The circumference of each mass
appears echo-bright (bright white), which may suggest
calcification and thus chronicity. An image obtained in
the parasternal short-axis view at the level of the aortic
valve (Panel C) shows compression of the tricuspid an-
nulus by the superior mass (asterisk); sclerosis of the
aortic valve (AV) is also visible. A color Doppler image
(Panel D) shows turbulent flow across the tricuspid
annulus (arrow) at the level of the superior mass (as-
terisk). An image obtained in the apical four-chamber
view (Panel E) shows compression of the tricuspid an-
nulus by the inferior mass (plus sign). LA denotes left
atrium, and LV left ventricle. An image obtained in the
subcostal four-chamber view (Panel F) also shows com-
pression of the tricuspid annulus by the inferior mass
(plus sign), but the ventricles are not well visualized;
there appears to be a central clear region within the
mass (arrow), which may suggest a cystic core, a ne-
crotic core, or a vessel lumen surrounded by an echo-
genic thrombus.

cardiac, specifically arrhythmic, cause of syn-
cope. In building a differential diagnosis in this
case, the history of coronary artery disease, which
had led to CABG 13 years before admission, is an
important consideration. The ongoing presence
of atherosclerotic risk factors and the subopti-
mal medical regimen for the secondary preven-
tion of coronary artery disease are other relevant
considerations. The results of physical examina-
tion did not suggest valvular heart disease or
impaired left ventricular systolic function. The
history of alcohol use, neurologic symptoms, and
orthopedic surgery 9 months before admission
must also be considered.

The first step in the evaluation of this patient
is to determine whether he had another cardiac
arrest or a syncopal event. Cardiac arrest seems
unlikely, since patients with cardiac arrest typi-
cally need to receive cardiopulmonary resuscita-
tion and defibrillation for the spontaneous cir-
culation to return. In this case, the patient’s wife
performed chest compressions for a few seconds
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and then the patient could answer questions; this
sequence of events is not consistent with cardiac
arrest.

This patient most likely had a true syncopal
event, defined as the transient loss of conscious-
ness due to global cerebral hypoperfusion.! The
differential diagnosis for syncope can be divided
into several categories, including cardiac (arrhyth-
mic or nonarrhythmic) causes, reflex syncope,
orthostatic hypotension, and conditions that
mimic syncope (i.e., neurologic disorders, such as
seizure, stroke, or transient ischemic attack).

CARDIAC CAUSES OF SYNCOPE

This patient’s sudden collapse with associated
facial trauma makes a cardiac arrhythmic cause
of syncope a primary consideration. Typical clues
for arrhythmia include the sudden onset of symp-
toms without a prodrome and the absence of
symptoms after the event. Arrhythmic causes
of syncope include bradyarrhythmia (e.g., the sick
sinus syndrome or high-grade atrioventricular
block)? and tachyarrhythmia (e.g., ventricular
tachycardia or, less likely, supraventricular tachy-
cardia). In this patient, the electrocardiogram
obtained on presentation did not show evidence
of bradyarrhythmia. Given his history of coro-
nary artery disease, an assessment of left ven-
tricular systolic function was important to help
determine the risk of ventricular arrhythmia; the
TTE showed subtle inferior wall dysfunction in
the context of a normal left ventricular ejection
fraction, a finding that lowers the likelihood of
ventricular arrhythmia.

Other cardiac causes of syncope are mechan-
ical, including valvular disorders (e.g., aortic ste-
nosis), myocardial abnormalities (e.g., hypertro-
phic cardiomyopathy and severe heart failure),
pericardial disease (e.g., effusion and tampon-
ade), and vascular causes (e.g., pulmonary embo-
lism and aortic dissection). However, this patient
had a normal left ventricular ejection fraction on
TTE (although he had an inferior wall-motion
abnormality), no evidence of hemodynamically
significant valvular disease or pericardial effu-
sion, and normal right ventricular size and func-
tion, findings that are not consistent with a
mechanical cause of his syncope.

REFLEX SYNCOPE
Reflex syncope — also known as neurally medi-
ated, vasovagal, or neurocardiogenic syncope —

is primarily manifested by a slowing heart rate
(cardioinhibitory syncope), decreased blood pres-
sure (vasodepressor syncope), or a combination
of the two. Typical triggers of reflex syncope
include micturition and phlebotomy, although
these may not be present in older patients. This
patient had just started to walk to the bathroom
when he fell to the ground. Given the absence of
a typical trigger, reflex syncope is an unlikely
diagnosis in this case.

SYNCOPE DUE TO ORTHOSTATIC HYPOTENSION
Orthostatic (postural) hypotension typically causes
syncope during a change in body position. Fac-
tors that confer a predisposition to orthostatic
hypotension include dehydration caused by di-
uretic use or inadequate fluid intake. Autonomic
insufficiency due to Parkinson’s disease, diabe-
tes mellitus, or alcohol use may play a role. The
patient’s history of heavy alcohol use makes this
diagnosis a consideration. Many medications may
promote orthostasis, including antihypertensive
agents (beta-blockers, alpha-blockers, calcium-
channel blockers, and nitrates), opiates, and psy-
choactive agents. This patient was taking a di-
uretic and a beta-blocker, which may have
influenced his effective circulating volume and
ability to compensate for orthostatic changes.

DIAGNOSTIC EVALUATION

After a detailed history is obtained and a physi-
cal examination is done, diagnostic studies are
typically performed as part of the syncope evalu-
ation. However, the yield from such studies is
limited; a diagnosis is not established in nearly
one half of cases.> The most informative test in
this case was TTE, which revealed masses exter-
nal to the right atrioventricular groove, with evi-
dence of external compression of the heart. Focus-
ing on this unusual echocardiographic finding
may ultimately reveal the cause of this patient’s
syncope.

MASSES ON ECHOCARDIOGRAPHY

When interpreting the results of TTE, a common
challenge is determining the origin of an intra-
cardiac mass, for which the differential diagno-
sis includes vegetation, thrombus, and tumor.
However, in this case, the masses were not intra-
cardiac but rather external to the heart, in the
mediastinum. A mass located in the anterior
mediastinum is most commonly one of four
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types: thymoma, teratoma (germ-cell tumor),
lymphoma, or thyroid tissue. The heart is in the
middle mediastinal compartment, and the most
common mass to develop in this area is lymph-
adenopathy associated with lymphoma or lung
cancer. This patient had no clinical evidence of
these conditions. Another possibility is lymph-
adenopathy associated with sarcoidosis, and al-
though cardiac sarcoid may cause syncope (re-
sulting from arrhythmic or myocardial causes),
chest imaging studies did not show evidence of
lymphadenopathy. In this case, the lesions de-
tected on TTE do not seem to fit with any of the
common types of extracardiac masses.

CORONARY-ARTERY ANEURYSM OR FISTULA

What else can cause an extracardiac mass on the
right side of the heart? Because most disorders
of the mediastinum are unlikely causes in this
case, we must consider the general anatomical
area external to the right side of the heart, which
includes the right coronary artery. Coronary arter-
ies can enlarge and develop aneurysm, defined
as dilatation of a coronary artery that exceeds
the diameter of the largest coronary artery by
1.5 times.*

What causes coronary-artery aneurysm? There
are congenital causes, and connective-tissue
disease is a risk factor for the development of
coronary-artery aneurysm. However, this patient
had undergone coronary angiography before
CABG, and there had been no mention of aneu-
rysm. Kawasaki’s disease (the mucocutaneous
lymph-node syndrome) is commonly included
in the differential diagnosis for coronary-artery
aneurysm. Patients with Kawasaki’s disease usu-
ally present with a febrile illness during infancy
or childhood, and coronary-artery aneurysm typi-
cally develops during the weeks after the onset
of illness; approximately 50% have regression of
the aneurysm, with the lumen returning to a
normal diameter.’ If Kawasaki’s disease with
associated coronary-artery aneurysm had been
present in this patient, it would have been noted
at the time that angiography or CABG had been
performed.

In adults, the most common cause of coro-
nary-artery aneurysm is atherosclerotic disease,
and this patient had a known history of coro-
nary artery disease and ongoing risk factors.
Other causes of coronary-artery aneurysm include
trauma, dissection, and complications from per-

cutaneous coronary intervention, none of which
are relevant in this case. Another entity to con-
sider is coronary—cameral fistula, an abnormal
communication between a coronary artery and a
cardiac chamber.® This most commonly involves
communication between the right coronary artery
and a chamber on the right side of the heart.
Patients with a coronary—cameral fistula can pres-
ent with myocardial ischemia (due to coronary
steal) or with left-to-right shunting of blood if
the fistula terminates on the right side of the
heart, but in this patient, these findings had not
been noted on previous angiography.

SAPHENOUS-VEIN—GRAFT ANEURYSM

It is notable that the patient had previously under-
gone CABG, with saphenous-vein grafting to the
right coronary artery. The failure rate is higher
with saphenous-vein grafts than with internal-
mammary-artery grafts.” Aneurysm is an unusual
complication of saphenous-vein grafts.® The litera-
ture consists mainly of case reports and case
series, and in a review of more than 5500 saphe-
nous-vein grafts, the estimated incidence of
aneurysm was 0.07%.° This is most likely a low
estimate, since saphenous-vein—graft aneurysm
is often clinically silent.

A systematic review of saphenous-vein—graft
aneurysm showed that it arises a mean of 13
years after the initial bypass surgery, usually oc-
curs during the sixth decade of life, and is found
predominantly in men, which may reflect the
higher incidence of atherosclerotic coronary ar-
tery disease in men than in women.*® Aneurysmal
saphenous-vein grafts are most commonly tar-
geted to the right coronary artery (in 38% of
cases). Aneurysm growth rates vary, but larger
aneurysm portends an increased risk of compli-
cations; the mean size of the aneurysm at the
time of identification is 6.0 cm."®

Signs and symptoms of saphenous-vein—graft
aneurysm are more likely to occur when the
aneurysm is larger,'® because it compresses adja-
cent mediastinal structures, such as heart cham-
bers, great vessels, or even the bronchial tree.’*!!
External compression of the right atrium or
right ventricle occurs in nearly 20% of cases.!
Chest pain or shortness of breath develops in
more than half the cases of saphenous-vein—
graft aneurysm, but in nearly one third of cases,
the aneurysm is discovered incidentally. Myocar-
dial infarction is the presenting symptom in
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approximately 8% of cases, and heart failure and
syncope each occur in approximately 2%. The
diagnosis of saphenous-vein—graft aneurysm is
the leading consideration in this patient.

To establish the diagnosis, it is necessary to
assess the size of the aneurysm, the patency of
the affected graft, and the status of the native
coronary artery, as well as the effect on adjacent
structures. Angiography of the coronary artery
and graft may be of limited use if there is an
intraluminal thrombus or the aneurysm is throm-
bosed, because the aneurysm can be missed or
its size underestimated. Cardiac CT is the pre-
ferred test, with cardiac magnetic resonance
imaging (MRI) as an alternative, to confirm the
diagnosis and determine the effect on adjacent
heart structures. In this patient, one possible
mechanism of syncope is that alcohol use and
associated dehydration made him more suscep-
tible to hemodynamically significant external
compression of the right side of the heart and
orthostatic hypotension. Another possibility is
that myocardial ischemia led to arrhythmia, but on
the basis of the findings on TTE, the hemody-
namic explanation appears to be more probable.

Dr. Dudzinski: Dr. Hucker, what was your clini-
cal impression when you evaluated this patient?

Dr. Hucker: Our clinical diagnosis was syncope
due to insufficient ventricular preload in the con-
text of decreased venous return due to excessive
alcohol consumption and furosemide use, com-
pounded by impaired filling on the right side of
the heart caused by external compression from a
saphenous-vein—graft aneurysm.

CLINICAL DIAGNOSIS

Syncope in the context of venodilatation and
volume depletion due to alcohol and furosemide
use, orthostasis, and compression of the right
side of the heart by an aortocoronary saphenous-
vein—graft aneurysm.

DR. RORY B. WEINER’S DIAGNOSIS

Aortocoronary saphenous-vein—graft aneurysm.

CARDIAC IMAGING STUDIES
AND DISCUSSION OF MANAGEMENT

Dr. Meyersohn: Cardiac MRI with electrocardio-
graphic gating was performed on hospital day 3.

Two masses were located along the right atrio-
ventricular groove that were associated with the
aortocoronary saphenous-vein graft to the pos-
terior descending artery (Fig. 2A and 2B). These
masses were determined to be two aneurysmal
segments of the underlying graft.

The superior aneurysmal segment was ante-
rior to the anterior free wall of the right ventricle
and measured 4.4 cm in greatest dimension. The
inferior aneurysmal segment was at the dia-
phragmatic surface and measured 4.0 cm in
greatest dimension. Both aneurysmal segments
caused mass effect, resulting in compression of
the right atrioventricular groove, tricuspid annu-
lus, and right ventricle. There were extensive
filling defects in both aneurysmal cavities. On
T -weighted and T -weighted images, obtained
both before and after the administration of
gadolinium-based contrast material, the aneurys-
mal cavities showed heterogeneous signal inten-
sity, a finding consistent with thrombus and the
presence of blood products of varying ages
(Fig. 2C and 2D).?

Magnetic resonance angiography was per-
formed after the administration of gadolinium-
based contrast material to assess the patency of
the graft.’® A patent lumen was maintained
throughout the aneurysmal segments; the lumen
was up to 17 mm wide in the proximal aneu-
rysm (superior segment) and up to 21 mm wide
in the distal aneurysm (inferior segment) (Fig. 2E
and 2F). There was patent vessel runoff from the
graft to the posterior descending artery, as well
as impaired diastolic filling caused by compres-
sion from the aneurysm.

Dr. Hucker: After MRI revealed aneurysmal
dilatation of the saphenous-vein graft in two
separate locations, the cardiac surgical service
was consulted to discuss resection. For surgical
planning, cardiac catheterization was performed
to visualize the posterior descending artery.
There was poor flow from the aneurysmal graft
into the posterior descending artery, but the
graft was patent (Fig. 3A and Video 4).

Dr. Dudzinski: After CABG, mild dilatation of a
saphenous-vein graft is common, but saphenous-
vein—graft aneurysm appears to be rare. The true
incidence of saphenous-vein—graft aneurysm is
unknown, because routine screening is not per-
formed and the condition can be clinically silent.*
Mechanisms of the formation of saphenous-vein—
graft aneurysm late after CABG include athero-
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Figure 2. Cardiac MRI.

Cine steady-state free precession images of the left ventricle, obtained in the short-axis view during systole and diastole (Panels A and B,
respectively), show superior (asterisk) and inferior (plus sign) aneurysmal segments that are compressing the right ventricle and impair-
ing ventricular filling. A T,-weighted, double inversion recovery image of the left ventricle, obtained in the short-axis view without the ad-
ministration of contrast material (Panel C), shows superior (asterisk) and inferior (plus sign) aneurysmal segments with heterogeneous
internal signal intensity, a finding consistent with thrombus and the presence of blood products of varying ages. A T;-weighted, double
inversion recovery image, obtained orthogonal to the aneurysmal segments, without the administration of contrast material (Panel D),
shows heterogeneous internal signal intensity in the inferior aneurysmal segment (plus sign). Curved planar reformation images from

a magnetic resonance angiogram, obtained after the administration of gadolinium-based contrast material (Panels E and F), show an
internal continuous patent lumen within a coronary-artery bypass graft; the dashed line represents the outer contour of the superior

(asterisk) and inferior (plus sign) aneurysmal segments.

sclerotic degeneration, vessel-wall ischemia (i.e.,
disruption of the vasa vasorum at the time of
harvest), and wall stress due to increased lumi-
nal pressure that occurs when a venous struc-
ture is ligated into the pulsatile arterial system.
Saphenous-vein—graft aneurysm may occur at
sites of anastomoses and also at sites of venous
valves owing to reduced circular smooth mus-
cle In this patient, the two aneurysmal seg-
ments might correlate with the proximal and
distal anastomoses of the graft. Because the
patient had varicose veins on examination, it
is possible that a latent venopathy also con-
tributed to the aneurysm,' although varicose
veins are much more common in the general

adult population than is saphenous-vein—graft
aneurysm.

A mechanical complication, such as compres-
sion of mediastinal structures or impending
rupture or fistula involving the saphenous-vein—
graft aneurysm, is an indication for aneurysmec-
tomy.'**1> Repeat revascularization is also indi-
cated when evidence of ischemia is present. This
patient had mechanical compression of the right
side of the heart, along with evidence of ische-
mia on the initial electrocardiogram, new infe-
rior wall dysfunction on echocardiography, and
flow through a patent saphenous-vein graft on
angiography, and therefore, repeat sternotomy
with bypass grafting was performed.
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Figure 3. Preoperative and Intraoperative Imaging Studies.

An image from a preoperative coronary angiogram
(Panel A) shows a large proximal aneurysmal segment
(superior segment; asterisk) with poor but intact distal
flow. The dashed line outlines the location of a second,
more distal aneurysmal segment (inferior segment; plus
sign). Images from an intraoperative transesophageal
echocardiogram, obtained with an X-plane (orthogonal
plane) technique in the midesophageal bicaval view
(Panel B), show two masses that are abutting the tricus-
pid annulus and compressing the right atrium. The su-
perior mass (asterisks) is at the level of the aortic valve.
The inferior mass (plus sign) has an echolucent core
(arrow). SVC denotes superior vena cava. More focused
images of the inferior mass, obtained with an X-plane
technique in the transgastric view (Panel C, plus signs),
show a complex internal structure with heterogeneous
echotexture and multiple echolucent areas, findings that
represent a partially thrombosed aneurysmal vessel lumen.

heart. The masses were compressing the tricus-
pid annulus and right atrium, thereby limiting
blood flow from the superior and inferior venae
cavae to the right ventricle (Fig. 3B and 3C and
Video 5). Two large aneurysmal areas of the
saphenous-vein graft were removed, and a newly
harvested saphenous-vein graft was used to by-
pass to the native posterior descending artery.

PATHOLOGICAL DISCUSSION

Dr. James R. Stone: The saphenous-vein—graft an-
eurysm was removed surgically in two sections
(Fig. 4A and 4B). On histologic examination of
the specimens, the graft wall showed evidence
of atherosclerosis and there was an organizing
thrombus in the lumen (Fig. 4C). In the remain-
ing medial layer of the graft, there was infiltra-
tion by macrophages (Fig. 4D) and scarring
(Fig. 4E), with destruction of the elastic lamina
(Fig. 4F). Saphenous-vein grafts often show scar-
ring in the medial layer and atherosclerosis after
1 year.!® Case reports of the histologic features
of saphenous-vein—graft aneurysm often note the
scarring of the graft wall.'?!® As this case shows,
there may also be macrophage-rich inflammatory
infiltrates in saphenous-vein—graft aneurysm that
are similar to those seen in aneurysms found at
other sites in the body.1*?

FOLLOW-UP

Intraoperative transesophageal echocardiog-
raphy confirmed the presence of two masses Dr. Hucker: The patient’s postoperative course was
with heterogeneous echotexture, external to the uneventful, and he did well for 4.5 years. He then
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Figure 4. Resected Saphenous-Vein—Graft Aneurysm.

and loss of elastic fibers (Panel F, in black).

The aneurysm was removed in two portions (Panels A and B). Hematoxylin and eosin staining of the aneurysm wall
(Panel C) shows atherosclerosis (Ath) with foam cells (arrowheads) and an organizing luminal thrombus (Th). Immuno-
histochemical staining shows infiltration of the media by cells expressing the macrophage marker CD68 (Panel D, in
brown), trichrome staining shows scarring in the media (Panel E, in blue), and elastic staining shows fragmentation

presented with presyncope in the context of ex-
cessive alcohol consumption and opiate use, and
he was found to have frequent ventricular ectopy,
nonsustained ventricular tachycardia, and a non—
ST-segment elevation myocardial infarction with
anterolateral ST-segment depressions. Angiogra-

phy revealed a patent saphenous-vein graft to the
posterior descending artery, with normal flow
and caliber, but also revealed progression of
native coronary artery disease, including severe
stenosis of the ramus intermedius and circum-
flex arteries. Echocardiography and myocardial
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perfusion imaging confirmed lateral-wall dys-
function and ischemia, and staged percutaneous
coronary intervention of both arteries was per-
formed. An implantable loop recorder was placed
for assessment of ventricular dysrhythmia, and
no arrhythmias were detected after 1 year of

follow-up.

FINAL DIAGNOSIS

Aortocoronary saphenous-vein—graft aneurysm.

This case was presented at the Medical Case Conference.
Dr. Stone reports receiving consulting fees from GSK and
lecture fees from Alnylam Pharmaceuticals and providing expert

testimony for USP Labs. No other potential conflict of interest
relevant to this article was reported.
Disclosure forms provided by the authors are available with

ANATOMICAL DIAGNOSIS

Aortocoronary saphenous-vein—graft aneurysm.

the full text of this article at NEJM.org.
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