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Bilateral internal thoracic artery grafting during David 
procedure complicated with coronary insufficiency
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ABSTRACT

A 47-year-old woman diagnosed with Marfan syndrome underwent valve-sparing aortic root replace-
ment for aortic regurgitation and annulo-aortic ectasia. Her cardiac function was normal. Preoperative 
coronary angiography did not demonstrate any stenosis. The David reimplantation procedure with a 28-mm 
Valsalva graft was performed. Both coronary orifices were reconstructed in a button fashion with Teflon 
felt reinforcement. After aortic declamping, marked bleeding was noted from the left coronary button, 
requiring a second pump run. Graft interposition using the great saphenous vein was performed for left 
coronary artery reconstruction. The reconstructed right coronary button was also damaged due to the 
fragile tissue, and interposed by the vein graft in the same fashion. After the aorta was declamped, the 
global left ventricular wall motion was significantly impaired, and did not improve with time. Coronary 
insufficiency was considered. Beating-heart coronary artery bypass grafting with the in-situ bilateral internal 
thoracic arteries was performed. After revascularization, the left ventricular function was improved. In 
certain emergent situations compromised with coronary insufficiency, this procedure could be an option 
to revascularize the coronary arteries.
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INTRODUCTION

Valve-sparing aortic root replacement (VSRR) has been performed for more than two decades 
because of its associated excellent long-term results and non-necessity of oral anticoagulation 
therapy.1,2) Coronary artery complication is one of the serious postoperative complications after 
aortic root replacement influencing surgical mortality.3-6) Here, we describe a bail-out procedure 
of beating-heart coronary artery bypass grafting (CABG) using the bilateral internal thoracic 
arteries (ITAs) during VSRR complicated with coronary insufficiencies. 

CASE

A 47-year-old woman with a history of Marfan syndrome was referred to our department 
with severe central aortic regurgitation and annulo-aortic ectasia. Preoperative computed coronary 
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angiography demonstrated normal coronary arteries without stenosis. VSRR with a 28-mm 
Valsalva graft was performed with the David reimplantation technique. Cardioplegic solution 
was infused every 30 minutes in a selective or retrograde fashion. Both coronary orifices were 
reconstructed in a button fashion with Teflon felt reinforcement. Fibrin glue (Beriplast, Centeon, 
Germany) was applied to each anastomotic site to achieve adequate hemostasis. After declamping, 
marked bleeding emerged from the left coronary button. Cardiac arrest was induced again, and 
the anastomotic site of the left coronary artery button was found to be extensively torn due 
to the fragility of the aortic tissues. Therefore, graft interposition with a 3-cm saphenous vein 
graft (SVG) was performed for left coronary artery reconstruction. Longitudinal incisions were 
made to cut back the SVG for both proximal and distal anastomoses and both anastomoses 
were performed in an end-to-end fashion. The same coronary orifice was used as an inflow of 
the SVG. In addition, the orifice of the right coronary artery also showed imminent tearing. 
Graft reconstruction with interposition of a 4-cm SVG was also applied to the right coronary 
artery in the same way as the left coronary artery reconstruction. After the aorta was declamped, 
the global left ventricle wall motion was significantly impaired, and it did not improve with 
time. It was difficult to assess the coronary flow by transesophageal echocardiography. Flow 
insufficiencies of both reconstructed coronary arteries were suspected. To avoid reclamping and 
manipulating the proximal aorta, CABG with the in-situ bilateral ITAs was planned under a 
beating-heart condition. The bilateral ITAs were harvested in a skeletonized fashion with an 
ultrasonic scalpel. Subsequently, the left anterior descending coronary artery was revascularized 
with the left ITA, and the proximal right coronary artery was reconstructed with the in-situ right 
ITA. After completion of the anastomoses, the left ventricular wall motion was improved and 
the patient could be weaned easily from cardiopulmonary bypass. Her postoperative course was 
uneventful. Postoperative computed tomography demonstrated the stenosis of the reconstructed 
left coronary artery at the shaft of the SVG and the right coronary artery at the site of distal 
anastomosis (Fig.1). It also revealed the patency of both in situ ITAs (Fig.2). After a two-year 
follow-up, aortic regurgitation was trivial to mild without any clinical symptoms.

DISCUSSION

VSRR is applied for aortic root dilatation, annulo-aortic ectasia, and aortic dissection because 
of its excellent long-term results.1,2) Coronary complications are serious postoperative problems 
after aortic root replacement influencing surgical mortality.3-6) In addition to the Carrel patch 
technique, both artificial and native grafts could be used to reconstruct proximal coronary arteries 
in aortic root surgery.3,4) Sako et al. reported their excellent 18-year experiences of venous graft 
bypass to native coronary arteries during root replacement.4) In the present case, SVG interposi-
tions were necessary due to bleeding from the coronary button. After the second declamp, the 
global left ventricular wall motion was impaired. We considered the possibility of air embolism in 
the coronary arteries, but the cardiac function was not improved. In this case, it was difficult to 
assess the proximal coronary flow by transesophageal echocardiography. Therefore, the diagnosis 
of coronary insufficiencies was made by wall motion abnormality and unstable hemodynamics. 
The present case may suggest controversies in how to perform CABG and which grafts should 
be used. Firstly, we performed CABG with the heart beating to avoid a third aortic clamping. 
Next, the bilateral ITAs were used because of the young age of the patient. It took about 30 
minutes to harvest both ITAs, which was not a prolonged period of time. Postoperative imaging 
demonstrated stenosis of both reconstructed coronary arteries at the site of interposition with the 
SVG, being the cause of the impaired ventricular function. Patients with aortitis or hereditary 
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Fig. 1 (A) Postoperative computed tomography demonstrated significant stenosis of the right coronary artery 
interposed with the saphenous vein graft (arrow).

 (B)Postoperative 3D computed tomography clearly demonstrated significant stenosis of the left coronary 
interposed with the saphenous vein graft (arrow).

 Ao: aorta  
 RCA: right coronary artery 
 LCA: left coronary artery 

Fig. 2 Postoperative 3D computed tomography demonstrated patent bilateral internal thoracic artery grafting to 
the left anterior descending artery and proximal right coronary artery, respectively.

 RITA: right internal thoracic artery
 LITA: left internal thoracic artery
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connective tissue disorders, including Marfan, Ehler-Danlos, or Loeys-Dietz syndrome, show a 
high risk of developing suture-related complications.7,8) Involvements of the ITAs and coronary 
arteries in patients with Marfan syndrome are rare, but they have been reported.9,10) Shahiari et al. 
reported their experiences of coronary complications during aortic root replacement. The rate of 
rescue coronary artery bypass was 2.2%, and the grafts used involved the SVG and the left ITA.6) 
In such emergent situations, the SVG is used as a bypass graft because it is easy to harvest and 
handle. Therefore, an alternative bailout procedure in the present case would be aortocoronary 
bypass using SVG with or without cardiac arrest. Careful follow-up of the coronary arteries, 
bypass grafts, systemic arteries, and native aortic valves is essential, although the postoperative 
course of the present case has remained uneventful over the two-year follow-up. 

In conclusion, we encountered a case of coronary insufficiency during VSRR and performed 
beating-heart CABG with in-situ bilateral ITAs as a bail-out procedure. In certain emergent situ-
ations compromised with coronary insufficiency, this procedure may be an option to revascularize 
the coronary arteries.
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