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ABSTRACT

(http://creativecommons.org/licenses/by/4.0/).

29-year-old man presented to the emergency
department because of the sudden onset of
progressive retrosternal chest pain for 2
hours. Initially, he was tachypneic and tachycardia,
with a respiratory rate of approximately 35 breaths/
min and a heart rate of approximately 120 beats/
min. His blood pressure was 155/90 mm Hg, with no
significant difference between his arms, Oxygen satu-
ration was 92% on 2 L oxygen. The result of

LEARNING OBJECTIVES

e To be able to make a differential diagnosis of
coronary dissection causes in young patients.

e To understand the role of extracardiac cau-
ses in the development of coronary
dissection.

e To be able to decide on acute dissection
based on the expected underlying cause.

Synchronous spontaneous triple coronary artery dissection with Takayasu arteritis has not been previously reported in the
literature. We describe the case of a young man with acute inferior wall myocardial infarction secondary to triple-vessel
coronary artery dissection. Takayasu arteritis was diagnosed upon further investigation. (Level of Difficulty:
Intermediate.) (J Am Coll Cardiol Case Rep 2023;18:101905) © 2023 The Authors. Published by Elsevier on
behalf of the American College of Cardiology Foundation. This is an open access article under the CC BY license

cardiovascular examination was unremarkable apart
from fine bilateral basal crackles.

MEDICAL HISTORY

Our patient was previously healthy with no contrib-
utory medical history.

DIFFERENTIAL DIAGNOSIS

Differential diagnoses included acute coronary
syndrome (ACS), acute aortic dissection, and pulmo-

nary embolism.

INVESTIGATIONS

An electrocardiogram (ECG) revealed ST-segment
elevation (STEMI) with Q-wave in leads II, III, and
aVF along with reciprocal ST-segment depression in
leads I and aVL (Figure 1). A chest x-ray showed mild
cardiomegaly with mild congestion. Blood test results
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ABBREVIATIONS
AND ACRONYMS

ACS = acute coronary

LV = left ventricle
MI = myocardial infarction

SCAD = spontaneous coronary
artery dissection

STEMI = ST-segment elevation
myocardial infarction

TA = Takayasu arteritis

showed leukocytosis (white blood count of
18,000/uL and a normal hemoglobin of 14.4
g/dL. In addition, he had an elevated
troponin-t of 994 ng/L (normal =15 ng/L).
which increased later to a maximum value of
4,842 ng/L; a high pro-BNP 1,990
(normal <300 pg/ml), and creatinine of 131/
umol. His electrolytes were within normal
range, with mildly elevated alanine trans-
aminase of 68 p/L and aspartate amino-
transferase of 114 p/L. His lipid profile
showed mildly elevated cholesterol of
5.8 mmol/L and low-density lipoprotein of 4.3 mmol/L,
with triglycerides of 1.7 mmol/L. A coronary angio-
gram revealed spontaneous coronary artery dissec-
tion (SCAD) involving all coronary arteries,
demonstrating longitudinal filling defects proximal
to the distal left anterior descending artery (Figure 2,
Video 1), the left circumflex artery (Figure 3), and the

mid to distal right coronary artery (Figure 4, Video 2).

MANAGEMENT

Because of the tachycardia without hypoperfusion,
the impression was late presentation of inferior
STEMI with Killip II classification. The patient was
loaded with 300 mg of aspirin and 600 mg of clopi-
dogrel, then moved to the catheterization laboratory
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for coronary angiography. A coronary angiogram
revealed SCAD involving all coronary arteries.

Because the patient’s hemodynamic values were
normal, the plan was to continue medical therapy.
Subsequently, he was admitted to the cardiac
intensive care unit for close monitoring. Echocar-
diography showed a markedly dilated left ventricle
(LV) with severely reduced ejection fraction (22%)
and no dissection in the ascending aorta; however,
a large LV thrombus was detected in the apex.
Transesophageal echocardiography confirmed the
previous findings.

A repeated angiogram was considered in case of
worsening ischemic symptoms. He was administered
aspirin, clopidogrel, and intravenous heparin infu-
sion for the LV thrombus as bridging therapy for
warfarin to target a therapeutic INR.

There was no significant change in his creatinine
level during his hospital stay; therefore, he was
administered sacubitril with valsartan 24 mg/26 mg
(Entresto) and dapagliflozin 10 mg sodium-glucose
cotransporter-2 inhibitors (SGLT2).

The results of further investigations, including
workups for autoimmune and connective tissue
diseases, were unremarkable. He was discharged to
use triple therapy for 1 month, then warfarin and
clopidogrel for 1 year followed by warfarin alone.
After 2 months, he presented with pain in the tips of

FIGURE 1 Electrocardiogram at Presentation
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reciprocal changes in leads | and aVL.

Electrocardiogram showed sinus tachycardia with a heart rate of 120 beats/min, ST-segment elevation in leads Il, Ill, and aVF along with
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FIGURE 2 Coronary Angiogram FIGURE 4 Coronary Angiogram

Right anterior oblique cranial view of the left system revealed Left anterior oblique cranial view of right coronary artery

spontaneous coronary dissection in mid to distal left anterior revealed longitudinal filling defects in mid to distal involving

descending coronary artery and diagonal 2 (D2). acute marginal branch secondary to spontaneous coronary
artery.

all left-hand fingers that had persisted for 4 days. He of Doppler ultrasonography of the left upper limb was

stated that he had not been compliant with home unremarkable.

medications. The INR was subtherapeutic, so an Persistent LV thrombus was found on repeated

intravenous heparin infusion was started. The result echocardiography. A CT angiogram was performed to
examine the aortic arch and left subclavian and
revealed concentric wall thickening with mild steno-

FIGURE 3 Coronary Angiogram sis of the proximal left subclavian artery (Figure 5).
There was a circumferential mural thickening of the
proximal right renal artery and lower moiety left
renal artery, causing severe stenosis (Figure 6), and
circumferential mural thickening of the proximal su-
perior mesenteric artery causing severe stenosis
(Figure 7). The impression was large vessel vasculitis.
Takayasu arteritis (TA) was the final diagnosis.
Testing for autoimmune antibodies, hepatitis
serology, inflammatory markers, and HIV gave nega-
tive results. He was administered intravenous meth-
ylprednisone 250 mg daily for 3 consecutive days,
then oral prednisone 1 mg/kg/day. He was discharged
with 60 mg prednisone daily along with vitamin D/
calcium supplements. Through follow-up visits, he
was doing well and was asymptomatic.

DISCUSSION

SCAD is a tear in the endothelial layer that may lead

Anteroposterior caudal view revealed a large filling defect from . R .
to intramural hematoma and subsequent interruption

the proximal to distal left circumflex artery secondary to
spontaneous artery dissection. of blood flow." SCAD represents 1% to 4 % of all ACS

cases, predominantly in female individuals. It is the
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FIGURE 5 Computed Tomography Aortic Angiogram

FIGURE 7 Sagittal Maximum Intensity Projection Image
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Findings were consistent with large vessel vasculitis, mainly
Takayasu arteritis. Oblique sagittal maximum intensity projec-
tion image of the aortic arch showed focal eccentric mural
thickening of the proximal left subclavian artery causing mild
stenosis.

most common cause of MI during pregnancy and ac-
counts for 35% of ACS cases in women <50 years old."

SCAD has unique causes and presentations, given
that most affected patients are healthy young women

FIGURE 6 Coronal Maximum Intensity Projection Image

Right Renal Artery
P

Image of the abdominal aorta showed circumferential mural
thickening of the proximal right renal artery and lower moiety
left renal artery causing severe stenosis.

Image of the abdominal aorta circumferential mural thickening
of the proximal superior mesenteric artery causing severe
stenosis.

without atherosclerotic risk factors. Furthermore,
SCAD has been reported in multiple systemic in-
flammatory diseases such as systemic lupus erythe-
matosus, polyarthritis nodosa, sarcoidosis, and
cryoglobulinemia in the setting of hepatitis C." Simi-
larly, fibromuscular dysplasia has been the most re-
ported disease in association with SCAD."

Multivessel SCAD is unusual and occurs in 9% to
23% of cases." Moreover, SCAD is rarely associated
with systemic autoimmune inflammatory disease:
1.8% to 9 % as reported in different studies."

A recent recommendation based on a case-control
study was to avoid routine investigation for under-
lying autoimmune diseases in the setting of SCAD
alone because inflammation is not the main process.
Screening would be suggested when there is clinical
suspicion when a patient has symptoms or physical
examination findings suggestive of rheumatologic
disease.”” However, our patient presented with
SCAD, then with painful finger discoloration,
which provided the guidance to proceed with CT
angiography in a search for aortic-subclavian artery
pathologic changes explaining the co-occurrence in
1 disease.

TA is a rare large vessel vasculitis that affects
the aorta and its main branches. It presents with
rheumatic symptoms and diminished peripheral pul-
ses. The exact pathologic features are still unknown,
but it affects female individuals more than male
individuals.®
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According to the American College of Rheuma-
tology criteria, a diagnosis of TA is made by the
presence of at least 3 out of 8 findings:* 1) onset of the
disease before the age of 40 years; 2) claudication of
the extremities; 3) limitation the brachial
pulse; 4) pressure difference between the 2 arms
>10-mm Hg; 5) presence of a murmur in the aortic
area or subclavian artery; and 6) abnormal image

in

findings. Our patient met 3 of these criteria by having
a pressure difference of >10 mm Hg between the
arms, an age of <40 years, and imaging confirmation
of the abnormal findings typical of the condition.

TA has been reported as a rare cause of SCAD in left
main artery dissection® and the common carotid ar-
tery.® Left main dissection was treated surgically,
whereas carotid dissection was treated medically.
Interestingly, triple SCAD was reported in Churg-
Strauss syndrome.” However, no case demonstrates
diffuse and extended SCAD in TA arteritis.

Our patient received a diagnosis of triple SCAD and
then eventually received a diagnosis of TA. We do not
know the exact cause because all our information is
based on case reports. It could be only a coincidence
without direct interaction. However, thinking about
systemic vasculitis should be kept in mind by clini-
cians who are investigating SCAD in an unusual
presentation.

The management of SCAD is still controversial, and
there is no current agreement on the best treatment
options. It depends on the proportion of stenosis,
hemodynamics, number of affected arteries, and
available technical equipment.’

Medical treatment is efficient in most stable cases
because it allows the healing process over time.
Medical therapy helped in =97% of cases when an
angiogram was repeated within weeks to months."
Primary percutaneous coronary intervention in
STEMI-SCAD is superior to conservative manage-
ment. These days, there are no comparison studies for
treatment outcomes between strategies of revascu-
larization in ACS due to SCAD."
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According to the American Heart Association,
conservative therapy is enough with patients in
clinically stable condition and no high-risk anatomy
lesions. However, urgent intervention with percuta-
neous coronary intervention or coronary artery
bypass grafting would be recommended with high-
risk anatomy lesions and active ischemia leading to
instability."

FOLLOW-UP

Our patient was treated medically for both diseases.
We started with pulse steroid and then shifted to
methotrexate for TA. The patient did not describe
recurrent episodes of chest pain at rest or during ex-
ercise in the follow-up period. Repeated echocardi-
ography was performed 1 month after the last
admission and showed no evidence of LV thrombus.

CONCLUSIONS

This case illustrates the unique presentation of triple
SCAD leading to an ischemic heart attack secondary to
underlying Takayasu vasculitis. We emphasize the
importance of investigating possible systematic
vasculitis diseases, even in the asymptomatic patient,
as a cause of multivessel coronary dissection. Further
research is required to improve the understanding of
the underlying pathophysiology of TA accompanied
by coronary artery dissection, assess the long-term
treatment, and provide adequate follow-up and pre-
vention strategies.
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