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Case Report
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Abstract

Introduction: Aortic surgery has made much progress recently. Yet the combination of aortic surgery and coronary artery bypass
grafting has remained a major issue for the surgeons.
Patient and Observation: Herein, we present a case of severe aortic insufficiency with aortic aneurysm concomitant with single
coronary artery disease on the right coronary artery. The patient underwent Bentall procedure for the correction of severe AI and
aortic aneurysm. Subsequently, due to the lack of proper site for proximal anastomosis of the saphenous vein graft on the ascending
aorta, we decided to perform coronary-coronary artery bypass for the right coronary artery lesion instead of conventional implan-
tation of saphenous vein graft on the ascending aorta.
Conclusions: Coronary-coronary artery bypass could be performed safely for special conditions like porcelain aorta and when the
ascending aorta is not suitable for the proximal saphenous vein graft.
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1. Introduction

Routine coronary artery bypass grafting (CABG) is per-
formed through distal anastomosis of a bypass conduit on
the target site of the coronary artery and proximal anas-
tomosis on the aorta. In rare cases like calcified aorta
(porcelain aorta) or other conditions without proper prox-
imal site, other options are available including the inser-
tion of proximal site on innominate artery or the use of
composite graft (1-3). One of the options in such condi-
tions is the use of coronary-coronary bypass for avoiding
the manipulation of the ascending aorta (1, 2). This report
presents a case of severe aortic insufficiency (AI) with aor-
tic aneurysm which was a candidate for Bentall procedure.
The coronary angiography findings of the case also indi-
cated significant stenosis on the right coronary (RCA) and
posterior descending arteries (PDA).

2. Patient and Observation

We present the case of a 63-year-old woman diagnosed
with aortic aneurysm and sever AI with concomitant coro-
nary artery disease (CAD). The patient, who was in func-
tional class III, suffered from chest pain and exertional dys-

pnea. In echocardiography examination, the patient had
severe aortic valve insufficiency with dilatation of ascend-
ing aorta. The aortic root and ascending aorta to proxi-
mal of aortic arch had diameters of 6 and 5.5 cm, respec-
tively. However, the rest of aorta had a normal size. Al-
though the patient was a candidate for Bentall procedure,
due to her age, a coronary angiography was performed in
order to evaluate the epicardial coronary arteries. Whereas
no significant stenosis was observed in the left coronary
artery including left anterior descending and left circum-
flex artery, the RCA and PDA had severe stenosis in the mid
part (Figure 1).

In the operating room, after opening the pericardium
and administrating heparin, dilation of the aortic root
and ascending aorta was noticed. In addition, severe
cardiomegaly and left ventricular hypertrophy was seen,
which were caused by the chronic aortic valve insufficiency
with distal ascending aortic cannulation and right atrium
for venous drainage. Subsequently, cardiopulmonary by-
pass was initiated and after full mobilization of the entire
length of ascending aorta and separating the aorta from
pulmonary artery, aortic clamp was accomplished and car-
diac arrest was induced with hypothermia. Then, the car-
diopelegia infusion was given directly into coronary ostia.
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Figure 1. Sever Stenosis of PDA

When evaluating the aortic valve, severe aortic leaflet de-
formity with malcoaptation was noticed. The Bentall pro-
cedure was implemented, using the inclusion technique.
After the excision of aortic leaflet, a composite graft (23
mm) was used for replacing the aortic valve. Then, the im-
plantation of prosthesis in aortic position was performed
through continuous suture technique. Subsequently, both
coronary arteries were reimplanted in the composite graft.
Distal anastomosis of the composite graft to the remaining
aorta was performed at the later stages of the procedure
(Figure 2).

Due to PDA stenosis, the bypass conduit was con-
structed between proximal and distal sites of stenosis. This
uncommon type of bypass is used in especial cases like cal-
cified aorta or any condition with dissected aorta (Figure
3).

After the completion of the procedure and return to
a normal sinus rhythm, the patient was weaned from
the cardiopulmonary bypass. Thereby, the inclusion tech-
nique was completed by sewing the aortic aneurysm above
the composite graft. After this stage, no significant hemor-
rhage was observed and sternum closure was performed
routinely. The patient had an uneventful postoperative
course. Based on the echocardiographic findings, the pros-
thetic aortic valve had good hemodynamics and no evi-
dence of paravalvular leak was detected. The patient was
discharged eight days after the surgery and she was in
good health status during the 6-month follow-up.

3. Discussion

Aortic aneurysm is a degenerative disease whose preva-
lence increases with aging. Aortic aneurysm refers to

Figure 2. Bentall Procedure Using Composite Graft

Figure 3. Coronary-Coronary Artery Bypass

the localized aortic dilation with a diameter at least 50%
greater than the normal diameter (4-6). Aneurysm can be
classified into two types, namely true and false. Whereas
the true aneurysm involves all the layers of the aortic wall
(adventitia, media, intima), the false one involves only the
outer layer and it is contained by the adventitia. Although
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the true aneurysm has many etiologies, the most common
type of it is the degenerative aneurysm caused by loss of
elastic tissue in the aortic wall resulting from the inflam-
matory process, increased proteolysis and elastolysis, and
the deficiency of collagen and elastin content (4). Aor-
tic enlargement can be seen on any site of the thoracic
aorta; however, the most common site is the ascending
aorta (5, 6). The dilation of the aortic root and the sinus
of Valsalva frequently lead to secondary aortic valve regur-
gitation. Other less common etiologies of thoracic aortic
aneurysm are post-traumatic, inflammatory, infected, me-
chanical, and anastomosis types (4).

There are different imaging techniques for the diagno-
sis of aortic aneurysm including simple chest X-ray, com-
puted tomography (CT) angiography, and magnetic reso-
nance imaging. CT is the most common non-invasive di-
agnostic test, which provides essential information about
the exact size, location, and extension of aortic aneurysm.
In addition, this test can show any aortic flap, sign of aor-
tic dissection, and false aneurysm (5, 7). For the patients
older than 40 years, the coronary angiography should be
performed for the evaluation of the coronary artery tree to
rule out the CADs, especially the transesophageal echocar-
diography is used as an accurate diagnostic imaging.

Depending on the size, location, and presence or ab-
sence of aortic valve insufficiency, different procedures
should be performed. These procedures are aortoplasty
and replacement of ascending aorta with tube graft; how-
ever, in cases with valve incompetency and root dilation,
the Bentall procedure should be performed. The presence
of CAD with concomitant aortic aneurysm is reported in
10% - 15% of the studies (1, 2, 7).

In the classic form of CABG, a segment of prepared con-
duit is constructed between the coronary artery distal to
lesion and ascending aorta as a proximal site. Neverthe-
less, in rare conditions, other types of CABG should be em-
ployed due to technical challenges mostly for proximal
anastomosis on aorta. One of the options in this condition
is coronary artery bypass that is usually used in the right
coronary system. The first coronary-coronary artery bypass
was performed in 1987 on a patient with porcelain aorta,
the results of which were satisfactory (1, 2, 8, 9). The con-
duits that are used for coronary-coronary artery bypass are
left internal mammary artery, saphenous vein graft, and
radial artery (10). Most of the studies showed satisfactory
short- and long-term outcomes of coronary-coronary by-
pass procedure. In selected cases, the common indications
for this type of revascularization are: severe calcification
of the ascending aorta (porcelain aorta), stenosis of the
subclavian artery, or the short length of conduit for reach-
ing to the ascending aorta (3, 11, 12). Some studies demon-
strated that coronary-coronary bypass leads to the same

level of blood flow to myocardium as does the classic CABG
(13).

3.1. Conclusion

Coronary-coronary artery bypass could be performed
safely with satisfactory outcomes for special conditions
like porcelain aorta and in case of lack of suitable site for
the insertion of the conduit.
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