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We describe total arch replacement for aortic arch aneurysm with a severely calcified 
(“porcelain”) aorta. Cardiovascular surgery is challenging under such conditions because 
the calcified plate interferes with clamping, incising, and suturing of the aorta. We per-
formed this surgery under hypothermic circulatory arrest with antegrade cerebral 
perfusion. Calcification manifested particularly in the ascending aorta and prevented the 
use of a needle. We exfoliated the calcified intimal plate using an elevator designed for hand 
surgery, and then covered both the inner and outer sides of the endarterectomized aorta 
with a strip of bovine pericardium to reinforce the anastomotic region and cover the rough 
surface. No complications developed during or after surgery. (Ann Thorac Cardiovasc Surg 
2008; 14: 402–404)
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Case

A 74-year-old man was admitted to our hospital for 
treatment of a thoracic aortic aneurysm. He also had 
atrial fibrillation, chronic renal failure that had required 
hemodialysis for 15 years, and a history of esophageal 
transection for esophageal varices that had developed 33 
years previously from hepatic cirrhosis. Coronary 
angiography showed 50% stenosis in the left anterior 
descending artery, diagonal branch (#9), and left circum-
flex branch (#13). A chest CT (Fig. 1) revealed a saccular 
aneurysm that projected into the lower left region of the 
distal arch. The entire aorta was densely calcified, and 
the calculated logistic European System for Cardiac 
Operative Risk Evaluation (euroSCORE) was 20.27%. 
The patient underwent surgery in February, 2006.

Operative procedures
The patient was placed in a supine position. Cardiopul-
monary bypass was established using the superior and 
inferior vena cava for venous drainage and the right 
axillar artery for arterial return. Digital palpation and 
epiaortic echo reconfirmed that the ascending aorta was 
severely calcified. Hypothermic circulatory arrest was 

Introduction

Aortic calcification is apparent to various degrees in 
almost all patients who have atherosclerotic aortic 
aneurysms, and intense in those with diabetes mellitus 
and/or end-stage renal failure. The frequency of surgery 
on such patients has recently increased as a result of the 
expansion of surgical indications. Cardiovascular sur-
gery for these patients requires various approaches 
because the solid calcium plate interferes with standard 
incising, clamping, and suturing of the aorta.
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Fig. 1.  Preoperative 3-D CT images.
 Saccular aortic arch aneurysm projects into lower left distal arch (left), and the entire aorta 

is densely calcified (right).

established, and the aortic cross-clamp was avoided. 
The aorta was cut open at a point where the calcifica-
tion appeared relatively thin. The arch vessels were 
individually transected and cannulated for antegrade 
cerebral perfusion. Cardioplegic solution was infused in 
both antegrade and retrograde directions. The descend-
ing aorta was transected distal to the aneurysm, and 
open distal anastomosis was performed using a four-
branched prosthetic graft. Each arch vessel was 
individually reconstructed by anastomosis with the 
respective branch of the prosthetic graft. The ascending 
aorta was completely transected. Although proximal 
anastomosis was attempted, sutures could not be 
inserted through the calcified plates. Thus the plates 
were debrided (1 cm wide), using an elevator designed 
for hand surgery. A bovine pericardial strip that covered 
both the inner and outer sides of the aorta reinforced 
the endarterectomized aortic wall and covered the 
rough surface (Fig. 2). Proximal anastomosis then pro-
ceeded using a 4-0 prolene running suture. The patient 
was easily weaned from the cardiopulmonary bypass, 
and hemostasis of the suture line was perfect. Hemodi-
alysis continued throughout the procedure. The patient 
had an uneventful postoperative course and was dis-
charged from the hospital 38 days after surgery. A 
postoperative CT showed that the aortic arch and its 
branches were replaced with the branched prosthetic 
graft (Fig. 3).

Fig. 2.  Reinforcement of endarterectomized aortic wall.
 Endarterectomized aortic wall is reinforced, and rough sur-

face is covered with a bovine pericardial strip before suturing 
the prosthetic graft.

Discussion

Cardiovascular surgery is difficult to perform on the 
severely calcified “porcelain” aorta because the calci-
fied plate interferes with clamping, incising, and 
suturing the aorta. Traditional aortic cross-clamping 
can produce embolization, dissection, mural laceration, 
and hemorrhage.1) Various surgical strategies have been 
attempted to manage porcelain aortae.2,3) When aortic 
valve disease is combined with porcelain aorta, insert-
ing an apicoaortic conduit provides a practical surgical 
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alternative,4) and off-pump coronary artery bypass 
grafting (CABG) with arterial conduits is recommended 
for patients with coronary artery disease.5) However, the 
diseased aorta itself must be manipulated during sur-
gery for aortic diseases. In our patient, the calcified 
intimal plate densely adhered to the adventitia and 
required exfoliation to suture the prosthetic graft. Mural 
perforation must be avoided during endarterectomy. We 
found that conventional instruments are inadequate for 
this purpose, so we used a periosteal elevator designed 
for fine manipulation during hand surgery to elevate the 
plate. After removal of the calcium plate and debride-
ment, the outer adventitial layer seemed fragile, whereas 
the inner surface seemed very rough. We thus sand-
wiched the aorta within a single folded bovine 
pericardial strip for reinforcement and to cover the 
rough surface, including any possible embolic material 
before suturing the prosthetic graft. After the anasto-
mosis, the site appeared satisfactory with complete 
hemostasis along the suture line, though it is yet to be 
determined whether the bovine pericardial strip helps 
to reinforce the endarterectomized aorta and prevents 
embolic events. Instead of bovine pericardium, the 

aorta can also be reinforced and covered with autolo-
gous pericardium and expanded polytetrafluoroethylene 
(ePTFE) patches. However, which material is optimal 
remains to be determined.

Svensson and colleagues6) reported that the risk of 
aortic dissection after endarterectomy of a porcelain 
aorta is lower than that after endarterectomy in patients 
with ulcerated friable atherothrombotic disease, because 
the intima and media firmly adhere to the adventitia of 
the calcified aortic wall. This was also true of our 
patient. We therefore believe that the risk of dissection 
developing in our patient was low, even though the cal-
cium intimal plate was excluded from the suture line. 
However, long-term follow-up is required to assess the 
development of late aneurysms of the diseased aorta.

Conclusions

We performed total arch replacement on a patient with 
a porcelain aorta.

Selective cerebral perfusion under deep hypothermia 
and endarterectomy of the ascending aorta followed by 
reinforcement of the endarterectomized aorta with a 
bovine pericardial strip is a viable option for the man-
agement of patients with porcelain aorta.
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Fig. 3.  Postoperative CT image.
 Aortic arch aneurysm is replaced by a four-branched 

prosthetic graft.


