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Case Report

Yacoub Technique for Distal Autogra� Aneurysm  
a�er the Ross Procedure with Aortic Root Fixation

Hisashi Yoshida, MD, Takeshi Shinkawa, MD, PhD, Yuki Nakayama, MD, PhD, 
Ryogo Hoki, MD, and Hiroshi Niinami, MD, PhD

Department of Cardiovascular Surgery, Tokyo Women’s Medical University, Tokyo, Japan

An autogra� aneurysm with possible autogra� regurgitation is one of the well-known complications late a�er 
the Ross procedure, and various modi�cations to avoid autogra� aneurysm and autogra� regurgitation had been 
reported. We present a middle-aged gentleman with distal autogra� aneurysm with ascending aortic aneurysm 
despite the aortic root �xation by Dacron felt at the time of the Ross procedure 20 years ago. �e valve-sparing 
root replacement by David technique was planned, but converted to Yacoub technique during the operation 
due to severe calci�cation of the �xation material with di�culty of aortic root dissection. �e Ross procedure 
concomitant with autogra� root �xation technique was able to prevent the autogra� annulus dilatation; however, 
unable to prevent autogra� sinus of Valsalva aneurysm. Yacoub technique was an excellent option to proceed 
with valve-sparing root replacement operation for an aneurysmal autogra� with concomitant root �xation.
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Introduction
�e Ross procedure is a satisfactory surgical treatment 

for young patients who need aortic valve replacement. 
On the other hand, autogra� dysfunction and autogra� 
aneurysm were observed in 30‒40% of late survivors, 
and 10% of patients required autogra� reoperation.1, 2) 
Several modi�ed techniques are proposed includ-
ing root �xation to prevent root dilation;3) however, 
a supported root technique may not be su�cient to 
avoid sinus of Valsalva dilation. For valve-sparing root 
replacement operation, David technique is commonly 
favored to stabilize the dilated autogra� annulus and to 
replace the aortic root.

Here we present a case of distal autogra� aneurysm 
successfully treated with valve-sparing root replacement 
with Yacoub technique, 20 years a�er the Ross proce-
dure with root �xation.

Case Report
A 45-year-old male scheduled for thyroid tumor 

resection was referred to our institution for ascending 
aortic aneurysm, distal autogra� aneurysm and right 
ventricle to pulmonary artery (RV-PA) conduit steno-
sis. He underwent the Ross procedure with aortic root 
�xation by Dacron felt 20 years previously for valvular 
aortic stenosis and regurgitation related with bicuspid 
aortic valve. No reinforcement material was utilized for 
the distal suture line, and the right ventricular out�ow 
tract was reconstructed with a 30-mm bicuspid pericar-
dial roll conduit. His postoperative recovery a�er the 
Ross procedure was uneventful; however, he was lost for 
follow-up a�er a few routine clinic visits. His autogra� 
aneurysm was revealed coincidentally by preoperative 
chest CT scan for thyroid tumor.

His past medical history is signi�cant for hyperten-
sion, treated with azilsartan and amlodipine. Blood 
test was normal except elevated BNP of 32.5 pg/mL. An 
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electrocardiogram showed �rst-degree atrioventricular 
block and incomplete right bundle branch block. His 
chest X-ray revealed wide mediastinum.

A transthoracic echocardiogram showed ascending 
aortic aneurysm of 53 mm, autogra� aneurysm with 
sinus of Valsalva diameter of 45 mm, normal (27 mm) 
aortic annulus, mild autogra� regurgitation, globally 
reduced le� ventricular function with ejection fraction 
of 49%, mild RV-PA conduit stenosis (peak pressure 
gradient of 22 mmHg) and normal right ventricular 
function. A computed tomography (CT) scan revealed 
ascending aortic aneurysm of 58 mm with distal sinus 
of Valsalva diameter of 47 mm. His aortic root was �xed 
with mildly calci�ed Dacron felt (Fig. 1).

In the setting of signi�cant aneurysm of the autogra� 
and ascending aorta and mild RV-PA conduit stenosis, 
valve-sparing aortic root replacement by David tech-
nique and RV-PA conduit replacement were planned.

Reoperation was performed through a redo median 
sternotomy and under normothermic cardiopulmo-

nary bypass with bicaval cannulation. A�er aortic 
cross-clamp and cardiac arrest, the RV-PA conduit was 
excised, and the ascending aorta was transected. �e dil-
atation began just distal to the commissures of the aortic 
valve, and the previous distal suture line of autogra� was 
identi�ed in the aneurysmal portion. Since this patient 
had distal autogra� aneurysmal dilatation, the autogra� 
wall still carried the risk of future aneurysm formation. 
�erefore, we decided to remove as much autogra� tis-
sue as possible. �e aneurysm wall was excised and the 
coronary buttons were harvested by incising the suture 
lines at the Ross procedure. However, the aortic root and 
Dacron felt were severely calci�ed, and it was impossible 
to dissect the aortic root or to put the needle through the 
Dacron felt.

Since David technique seemed very challenging and 
the aortic root seemed well stabilized with previous 
�xation material, the plan was changed to proceed with 
Yacoub technique. Size of Dacron Valsalva gra� was 
chosen based on the normal portion of sinus of Valsalva 
just below the commissure of the aortic valve. A 30-mm 
Dacron Valsalva gra� was fashioned into scalloped 
shape and anastomosed to the autogra� with 4‒0 poly-
propylene continuous suture in end-to-end fashion. �e 
coronary buttons were anastomosed to the side-holes 
created on the Valsalva gra�, and the gra� was anasto-
mosed to distal ascending aorta. �e RV-PA conduit was 
replaced with 24-mm tricuspid expanded polytetra�u-
oroethylene conduit with bulging sinuses. �e weaning 
from cardiopulmonary bypass and his postoperative 
course were uneventful. He was discharged to home on 
the 19th postoperative day. His follow up transthoracic 

Fig. 1 Preoperative contrast enhanced computed 

tomography showing autograft aneurysm 

with ascending aortic aneurysm (58 mm in 

diameter) and calcified Dacron felt (black 

arrow)

Fig. 2 Postoperative transthoracic echocardiogram 

showing trivial to mild aortic valve regurgita-

tion
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echocardiogram and chest CT scan revealed nicely 
reconstructed aorta, trivial to mild aortic valve regurgi-
tation and well reconstructed RV-PA conduit (Figs. 2, 3).

Discussion
Dilation of an autogra� a�er the Ross procedure in 

late survivors has been reported from several stud-
ies.1, 2, 4) �e reason for autogra� aneurysm a�er the 
Ross procedure has not been clear yet; however, de Sa 
et al. have found histological malformation both in 
the ascending aorta and the pulmonary artery in the 
patients with bicuspid aortic valve disease. In fact, 75% 
of bicuspid aortic valve patients also had degenerative 
changes in pulmonary trunk.5) In our case, even we 
did not obtain pathological specimen, the degenerative 
changes in the aorta and pulmonary artery might have 
mediated aneurysmal changes, considering that both 
autogra� and ascending aorta were aneurysmal.

�e aortic root �xation using Dacron felt is applied 
to reinforce aortic annulus at the Ross procedure, and 
seemed very e�ective for this patient since no enlarge-
ment of aortic annulus and only mild autogra� regur-
gitation were observed a�er 20 years. In fact, Fullerton 

et al.3) reported excellent midterm result using a felt to 
externally support the aortic annulus. In his report, of 44 
patients, there were 3 early hospital deaths, no late death, 
no autogra� aneurysm and only 1 reoperation due to 
recurrent endocarditis.

On the other hand, this technique may be ine�ective 
to prevent autogra� sinus of Valsalva aneurysm as seen 
in our case. Unsupported distal portion of the autogra� 
still carries a risk of further dilation. Recently, in order 
to resolve autogra� aneurysm, modi�ed Ross procedure 
was proposed for adult patients.6, 7) In this procedure, the 
autogra� was completely placed inside a Dacron gra� for 
reinforcement. It is controversial whether young patients 
are good candidates for this procedure since autogra� 
growth cannot be expected. Nevertheless, short and 
mid-term results are su�cient with no autogra� aneu-
rysm, and long-term result is awaited with interest.

In general, as previous studies have shown, results 
of reoperations for failed autogra�s were satisfactory; 
all-cause mortality of 0%.1) Even though there has been 
limited number of reports about repairing autogra� 
aneurysm with Yacoub technique, Luciani and Ruzme-
tov et al.8, 9) had reported favorable long-term result of 
valve-sparing aortic root replacement with David and 
Yacoub techniques for autogra� aneurysm.

In a case of autogra� aneurysm with both annulus 
and sinus of Valsalva dilation, David technique is the-
oretically optimal for valve-sparing aortic root replace-
ment, considering that Yacoub technique is incapable 
of stabilizing the autogra� annulus. Nonetheless, under 
the Ross procedure with aortic annulus �xation, Yacoub 
technique may have several advantages including pres-
ervation of Valsalva con�guration and minimum dis-
section of adhesions around the autogra� and Dacron 
felt.10)

Conclusion
We present a case of autogra� aneurysm repaired 

with valve-sparing root replacement. Further studies 
involving more patients are needed. However, under 
the Ross procedure with aortic annulus �xation, Yacoub 
technique for autogra� aneurysm could be one of the 
choices.
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Fig. 3 Postoperative contrast enhanced computed 

tomography image showing nicely recon-

structed aortic root and ascending aorta
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