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True aneurysms of the coronary artery after aortic root replacement in Marfan syndrome 
patients are very rare. An anomalous origin of the right coronary artery (RCA) from the 
left sinus of Valsalva adds complexity during aortic root surgery. We present a case of a 
37-year-old male patient with Marfan syndrome who had an RCA anomaly and a 4.5-cm 
true aneurysm of the common coronary button 14 years after a previous Bentall proce-
dure. A redo Bentall operation and hemi-arch replacement were successfully performed. 
The anomalous origin of the RCA from the left sinus of Valsalva was safely divided and 
anastomosed as separate coronary buttons to the prosthetic composite valve graft. To pre-
vent coronary button aneurysms after aortic root surgery in Marfan patients, the coronary 
buttons and the corresponding side holes on the prosthetic graft must be reduced to the 
maximum possible extent.
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Case report

A 37-year-old man with Marfan syndrome was referred 
to Keimyung University Dongsan Hospital after being di-
agnosed with acute type B aortic dissection. He had a sur-
gical history of Bentall procedure and mitral valve repair, 
performed at another hospital, for acute type A aortic dis-
section and mitral regurgitation at the age of 23 years. 
Computed tomography angiography revealed a 4.5-cm an-
eurysm of the common coronary button (Fig. 1A) and a 
combined anomalous origin of the right coronary artery 
(RCA) from the left coronary sinus of Valsalva (Fig. 1B). 
Although an examination revealed RCA ostial stenosis due 
to the proximal intramural course (Fig. 1C), he had no an-
gina. His cardiac enzyme levels and electrocardiograms 
were normal. The previous Bentall procedure records re-
vealed that a single coronary button containing both the 
left and right coronary ostia was anastomosed to the pros-
thetic aortic graft because the right coronary ostium was 

very close to the left coronary ostium. Considering the risk 
of aneurysm rupture and the patient’s young age, we 
planned elective surgical treatment for coronary button 
aneurysm 3 months after the convalescence period of acute 
type B aortic dissection. A preoperative echocardiogram 
showed mild left ventricular dysfunction (ejection fraction, 
48%); the mitral valve and prosthetic aortic valve were 
functioning normally.

Despite several obstacles, such as pectus excavatum and 
left deviation of the heart and great vessels (Fig. 2), redo 
median sternotomy and adhesiolysis could be performed 
safely. After direct ascending aortic cannulation and single 
2-stage venous cannulation in the right atrium, cardiopul-
monary bypass was performed. The ascending aorta was 
clamped during systemic cooling, and Custodiol cardiople-
gic solution (Koehler Chemi, Alsbach-Haenlien, Germany) 
was infused directly through the coronary ostium. Hypo-
thermic circulatory arrest was induced at a nasopharyngeal 
temperature of 26°C, and unilateral antegrade cerebral 
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perfusion through the innominate artery was maintained 
during total circulatory arrest (TCA). Hemi-arch replace-
ment was performed using a 24-mm Gelweave 1-branched 
graft (Vascutek, Inchinnan, UK). After completing distal 
aortic anastomosis, cardiopulmonary bypass was restarted 
using the branched graft as an arterial inflow site. The pa-
tient was subsequently rewarmed. After removing the old 
graft and mechanical valve, which contained a thrombus 
and subvalvular pannus, the coronary arteries and aneu-
rysms were examined. Since the aneurysmal change was in 
the common coronary button, the anomalous RCA had 
sufficient length for a separate anastomosis, excluding the 
stenotic intramural ostium. A 23-mm composite valve con-
duit (St. Jude Medical Inc., St. Paul, MN, USA) was used 
for the modified Bentall procedure. The left coronary but-
ton was prepared and anastomosed to the prosthetic com-

posite graft. The anomalous RCA from the left sinus of 
Valsalva was safely divided and anastomosed to the pros-
thetic composite graft as a separate coronary button. To 
prevent kinking or tension, the RCA was mobilized suffi-
ciently. Weaning from cardiopulmonary bypass was not 
challenging. The TCA, cardiac ischemic, and cardiopulmo-
nary bypass times were 25, 181, and 220 minutes, respec
tively. The patient’s postoperative recovery was uneventful. 
Before discharge, computed tomography angiography re-
vealed good enhancement of 2 separate coronary arteries 
and the absence of the root aneurysm (Fig. 3).

The requirement for informed consent was waived, and 
this study was approved by the institutional Review Board 
of Keimyung University Dongsan Hospital (IRB approval 
no., 2022-01-054).
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Fig. 1. (A) Aneurysm of the coronary button (asterisk) and the left coronary artery (arrow). (B) Computed tomography angiography 
(3-dimensional reconstructed view) revealed a large (4.5 cm) aneurysm of the coronary button (asterisk) and combined anomalous 
origin of the right coronary artery from the left coronary sinus of Valsalva (arrow). (C) Stenotic right coronary ostium due to the proximal 
intramural course (arrowhead).

L

Fig. 2. Chest X-ray revealed left deviation of the heart and great 
vessels combined with pectus excavatum and scoliosis.

Fig. 3. Postoperative computed tomography angiography shows 2 
well-enhancing separate coronary arteries and the absence of the 
root aneurysm.
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Discussion

Due to the inherent weakness of connective tissue in 
Marfan syndrome, mild to moderate dilatation in one or 
both coronary origins is frequently detected during routine 
angiography or magnetic resonance imaging angiography 
[1, 2]. However, the clinical course is usually stable [3] and 
surgical reintervention for true aneurysms of the coronary 
button after aortic root replacement in patients with Mar-
fan syndrome is rare. Including the first operative report of 
a true aneurysm of the coronary artery by Onoda et al. [4] 
in 2001, we found only several case reports related to this 
complication [5-7].

The definite cause of a true aneurysm at the coronary 
anastomosis site remains unknown. In addition to inherent 
connective tissue weakness, a large amount of remnant tis-
sue while creating the coronary button might be responsi-
ble for this complication. In our case, due to the anomalous 
origin of the RCA from the left sinus of Valsalva, the coro-
nary button was large enough during the initial Bentall 
operation to contain both coronary arteries. This extreme-
ly unusual case report adds to the evidence on the impor-
tance of the size of the coronary buttons during aortic root 
surgery in patients with Marfan syndrome to prevent a 
true aneurysm of the coronary button.

According to Kazui et al. [5], the indications for surgery 
for coronary aneurysms are angina pectoris, progressive 
enlargement of the aneurysm, and aneurysms in patients 
requiring distal aortic repair. In this case, we performed 
elective surgery for a 4.5-cm-diameter coronary aneurysm 
considering the risk of aneurysm rupture and the patient’s 
young age in the absence of related symptoms. Although 
there are no size-specific surgical indications for coronary 
aneurysms, resection of coronary aneurysms larger than 4 
cm is reasonable to prevent complications such as obstruc-
tion, arrhythmia, and rupture [8].

Various techniques for coronary reconstruction during 
reoperation, including the coronary button technique, the 
Cabrol and Piehler methods, coronary artery bypass graft-
ing, and bovine patch closure with reattachment, have 
been used according to previous reports [4-7]. In our case, 
the large amount of redundant tissue from the true aneu-
rysm made it possible to reattach the coronary arteries 
without tension. Considering that a true aneurysm of the 
coronary artery could have less adhesion around the coro-
nary artery and redundant native tissues, the coronary 

button technique could be considered as a useful option.
To prevent coronary button aneurysms after aortic root 

surgery in Marfan patients, the coronary buttons and cor-
responding side holes on the prosthetic graft must be re-
duced to the maximal possible extent. Close surveillance of 
the coronary arteries after aortic root surgery is required 
for patients with Marfan syndrome.
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