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A very rare combination of four coronary artery anomalies
in a patient with acute inferior myocardial infarction

Akut inferiyor miyokart enfarktusli bir hastada nadir goriilen
dort koroner arter anomalisinin birlikteligi

Kanber Ocal Karabay, M.D., Ender Uysal, M.D.”

Department of Cardiology, Jfk Hospital; “Department of Radiology, Sisli Etfal Training and Research Hospital, both in istanbul

Summary — We present a combination of four rarely seen
coronary anomalies: double right coronary artery origi-
nating from the right coronary sinus (RCS) and left main
coronary artery, respectively, and separate origination
of the left anterior descending (LAD) artery, circumflex
artery (Cx), and septal perforator artery from the RCS.
These anomalies were encountered in a 46-year-old
male patient who had a previous diagnosis of spina bifida
occulta and renal pelvis and presented with the complaint
of chest pain of two-hour onset. He had no conventional
coronary risk factors and no history of chest pain or syn-
cope. Electrocardiography showed ST-segment eleva-
tion and cardiac enzyme levels were elevated. Coronary
angiography was performed with the diagnosis of acute
inferior myocardial infarction, which showed a severe
stenosis in the mid portion of the LAD and total occlusion
in the proximal part of the Cx. Balloon dilatation and stent
implantation were performed for the Cx lesion and TIMI
3 flow was achieved. One month after the procedure,
percutaneous coronary intervention was repeated for the
LAD lesion and patency was achieved with balloon dilata-
tion and stenting. Since visualization of all the coronary
anomalies mentioned above posed some difficulties dur-
ing coronary angiography, cardiac computed tomography
angiography was also used to reveal the ostia and the
courses of coronary arteries. This combination of four
rare coronary anomalies has not been reported before.

he incidence of coronary artery anomalies is 1.3%
in angiography series.! Although most CAAs are
benign, some may cause arrhythmias, syncope, heart
failure, or sudden death, even in the absence of athero-
sclerosis.”! Furthermore, CCAs are the second most
common cause of sudden death in young athletes.”

Ozet — Bu yazida, nadir grillen dért koroner anoma-
linin bir arada goéruldiga bir olgu sunuldu. Bu anoma-
liler sunlardi: Sag koroner sinlsten ve sol ana koroner
arterden kéken alan ¢ift sag koroner arter ve yine sag
koroner sinusten ayri cikiglar olan sol 6n inen arter,
sirkumfleks arter ve septal perforatér arter. Anomaliler,
daha énceden gizli spina bifida ve renal pelvis tanila-
r olan ve iki saatlik gégus agrisiyla bagvuran 46 ya-
sinda erkek hastada goérildi. Hastada bilinen koroner
risk faktérleri ve g6gus agrisi ve bayilma 6ykisi yoktu.
Elektrokardiyografide ST yiikselmesi ve kardiyak enzim
dizeylerinde artis gériilmesi Uzerine, akut inferiyor mi-
yokart enfarktlsu tanisiyla hastaya koroner anjiyografi
yapildi ve sol én inen arterin orta bélimunde ciddi darlik
ile sirkumfleks arterin proksimal béliminde tam tikan-
ma saptandi. Sirkumfleks arterdeki lezyona balonla ge-
nigletme ve stent yerlestirme uygulandi ve TIMI 3 akim
elde edildi. Bu islemden bir ay sonra, perkiitan koroner
girisim sol 6n inen arterdeki lezyon icin tekrarlandi ve
balonla genigletme ve stent yerlestirme ile bu arterde de
aciklik saglandi. Koroner anjiyografi sirasinda yukarida
belirtilen koroner anomalilerin géruntilenmesinde gui¢g-
likler yasandigindan, koroner arterlerin agizlarinin ve
seyirlerinin daha iyi anlagilabilmesi icin hasta kardiyak
bilgisayarli tomografi anjiyografi ile de degerlendirildi.
Bu doért nadir koroner anomalinin bir arada bulunmasi
daha 6nce bildirilmemistir.

Transthoracic and transesophageal echocardiography,
contrast-enhanced electron-beam tomography, mag-
netic resonance imaging, cardiac computed tomog-
raphy angiography, and conventional coronary angi-
ography may reveal anomalous coronary arteries and
their courses.*
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We present a combination of four rare CAAs in a
patient suffering from acute inferior myocardial in-
farction. To the best of our knowledge, this complex
coronary anomaly has not been reported before.

CASE REPORT

A 46-year-old male patient was admitted to our hos-
pital after two hours of chest pain. Rest electrocardi-
ography showed ST-segment elevation in D2, D3, and
aVF, and ST depression in the precordial leads. The
patient was diagnosed with spina bifida occulta and
renal pelvis five years before. He had no conventional
coronary risk factors and the rest of the examination
findings were normal. Biochemical analysis was nor-
mal except for elevated cardiac enzyme levels. The
patient was taken to the catheterization laboratory for
primary percutaneous coronary intervention with the
diagnosis of acute inferior myocardial infarction. Cor-
onary angiography was performed using the Judkins
technique. The right coronary artery was visualized
in the normal position by the right Judkins catheter.
Some retrograde collateral flow arising from the distal
part of the RCA was observed. The engagement of the
ostium of the left main coronary artery was unsuccess-
ful with the left Judkins catheter. We proceeded with
aortography to assess the LM and its course, which
revealed that the LM was arising from the right coro-
nary sinus (Fig. 1a). Engagement of the LM was suc-
cessful with the left Amplatz 2 catheter. The LM was
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the LAD was noted RCS  Right coronary sinus
(Flg 23) While try- SPA  Septal perforator artery
ing to engage the
LAD, a septal perforator artery that arose from the
RCS and was free of atherosclerosis was accidentally
cannulated. Because the left circumflex (Cx) artery
was still not visualized, the angiography runs were
carefully reviewed, and a tiny ostium was noticed just
below the ostium of the RCA. The Amplatz 2 cath-
eter was placed inferior to the right coronary ostium,
and finally, cannulation of the Cx, which was totally
obstructed in the proximal part, was successfully per-
formed. Just after the cannulation of the Cx, severe
bradycardia developed, and a temporal pacemaker
was placed through the right femoral vein. Balloon
angioplasty was performed with a 2.0x20-mm bal-
loon at 10 atm and was followed by implantation of
a 3.0x20-mm Liberte stent at 16 atm. Vessel patency
with good TIMI 3 flow was achieved (Fig. 3).

During hospitalization, cardiac CTA was per-
formed to reveal the ostia and the courses of the coro-
nary arteries. This scan showed that the LM, Cx, SPA,
and RCA were originating separately from the RCS
(Fig. 1b). Another smaller RCA was coming from the

Abbreviations:

Figure 1. (A) Aortography showing all coronary arteries arising from the right coronary sinus. (B) Cardiac
computed tomography showing origins of all coronary arteries and their courses.
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Figure 2. (A) Severe stenosis in the mid portion of the left anterior descending artery and (B) its patency achieved
with balloon angioplasty and stenting one month after the index procedure.

proximal part of the LM, giving off small right ven-
tricular branches.

The patient did not have chest pain or syncope prior
to this hospitalization. After an extensive discussion
with the patient and his family about the treatment
options, we decided to perform PCI to the LAD one
month after the index procedure. The clinical course
of the patient was uneventful, and he was discharged

Figure 3. Circumflex artery after balloon angioplasty and
stenting.

on the fourth day in good condition. One month af-
ter the index procedure, the patient was hospitalized
for PCI. Preprocedural transthoracic echocardiogra-
phy showed no regional wall motion abnormality and
normal left ventricular systolic function. The LM was
cannulated with a Hockey Stick (HS2) catheter. After
predilatation with a 3.0x 15-mm balloon at 12 atm, a
3.5x22-mm Liberte stent was implanted at 16 atm.
Postdilatation with the stent balloon at 20 atm was
also performed. Vessel patency was achieved without
any residual stenosis in the LAD (Fig. 2b). The patient
was discharged two days after PCI in good condition,
with a treatment regimen including clopidogrel, aspi-
rin, metoprolol, ramipril, and statin.

DISCUSSION

We presented a combination of four rare coronary
anomalies: double RCAs originating from the RCS
and LM, and separate origination of the LAD, Cx,
and SPA from the RCS in a patient with acute inferior
myocardial infarction. Although individual occur-
rences of the LAD arising from the RCS, dual RCAs,
Cx originating from the RCS, and an SPA originat-
ing separately from the aorta have been reported,”! the
combination of all these CAAs in the same patient has
not been described previously.

The importance of a septal coronary artery di-
rectly originating from the aorta has not been clearly
shown.”!
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The Cx artery arising from the RCS or RCA is
one of the most common coronary anomalies and
is thought to be benign. However, it might be com-
pressed or damaged during valvular surgery. In the
CASS study, it was shown that abnormally originating
Cx arteries had more atherosclerosis than those aris-
ing normally.!”!

Most reported double RCA cases in the literature
originate from the same ostium or RCS.®' Double
RCAs originating from both the LM and RCS are
rarely reported. The RCA coming from the LM could
be compressed while coursing between the aorta and
pulmonary artery, and this may cause angina pecto-
ris, acute myocardial infarction, syncope, and sudden
death.”? In our case, a second RCA arose from the
proximal part of the LM and coursed anterior to the
aorta. This course might prevent compression from
the aorta or pulmonary artery. The occurrence of the
LM or LAD arising from the RCS is a very rare con-
genital anomaly. Even in the absence of atherosclero-
sis, this anomaly may cause chest pain, syncope, ar-
rhythmias, heart failure, or sudden death, especially
in young people.”’

Our patient had a five-year diagnosis of spina bifi-
da occulta and renal pelvis. We could not find any case
reports suggesting a relationship between coronary
anomalies and neurological or genitourinary systems.
It might be a coincidence rather than a syndrome. The
asymptomatic nature of coronary anomalies might
prevent diagnosis of these anomalies in patients with
neurological or genitourinary system anomalies or
vice versa.

Even though invasive coronary angiography is the
standard imaging modality, CTA, magnetic resonance
imaging, and echocardiography may reveal coronary
anomalies and provide information about their cours-
es. We used CTA to show the ostia and the courses of
the coronary arteries. It also showed double RCAs and
the RCS as the origin of the LM, Cx, and SPA.

Treatment options for coronary anomalies include
medical, percutaneous, and surgical revasculariza-
tion. Due to the low incidence of single coronary ar-
teries, it is difficult to recommend a definitive treat-
ment. Specifically, coronary arteries arising from
the wrong sinus have been linked to adverse clinical
events. Ischemia on myocardial perfusion scintigra-
phy or the presence of symptoms such as syncope or
chest pain may help in the classification of patients
with a coronary artery arising from the wrong sinus
of Valsalva.”!

In our case, primary PCI was performed for the
abnormally originating Cx, and the patient was dis-
charged with medical therapy. For the stenosis in the
LAD, we preferred PCI as the treatment strategy af-
ter extensive discussion with the patient and his fam-
ily. There are case reports showing that, despite some
technical difficulties, especially related to engagement
of the anomalous artery, PCI can be performed safely
and effectively as a method of revascularization for
atherosclerotic disease of a single coronary artery ac-
companied by an anomalously originating Cx.'% We
also had some difficulties in cannulating the LM and
passing the balloon and stent. The buddy wire tech-
nique and a Hockey Stick 2 guiding catheter were
used to overcome these difficulties.

Considering the possibility of more than two
CAAs, interventional cardiologists should screen
patients with an CAA very carefully for additional
CAAs during diagnostic and interventional proce-
dures. Increased awareness of these anomalies might
also help us achieve vessel patency through PCI or
other procedures, decrease procedure time, or prevent
possible complications.
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