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a  b  s  t  r  a  c  t

INTRODUCTION:  Since  its  introduction  in 1968,  the  Bentall  procedure  has  been  the  primary  surgical
solution  for aneurysms  of the  aortic  root.  However,  many  surgeons  have  reported  serious  procedural
complications  such  as  detachment  of coronary  ostia  and  pseudoaneurysm  formation  at anastomosis  sites.
Therefore,  the  Bentall  procedure  has  undergone  several  modifications  to eliminate  those  complications.
Partial  or total  detachment  of  the  proximal  anastomosis  is rarely reported.
PRESENTATION  OF CASE:  We  report  a  total  detachment  of  the  proximal  anastomosis  after  a  Bentall  oper-
ation with  emphasis  on  the possible  practical  mechanisms,  which  might  have led to the development
of  this  very  rare complication.  The  diagnosis  was  confirmed  at a  routine  follow  up  examination  and
urgent  surgery  was  performed.  We  also  report our  operative  solution  and  review  other  possible  surgical
solutions  that  might  be considered  in  this  setting.
DISCUSSION:  The  Bentall  procedure  and its  modifications  continue  to  be considered  the  gold  standard
for  treating  aneurysms  involving  the  aortic  root.  Various  modifications  can  serve  as  optimal  solutions  for
procedure-related  complications.
CONCLUSION:  Surgeons  performing  the Bentall  procedure  must  be familiar  with  all  existing  modifications
because  they  are  complementary  to the  original  surgical  procedure.  In  the  absence  of  endocarditis  left
ventricle  outflow  tract  elongation  may  be  an  acceptable  surgical  solution  to deal  with  total  detachment
of  the  proximal  anastomosis.

©  2017  The  Author(s).  Published  by  Elsevier  Ltd  on behalf  of IJS  Publishing  Group  Ltd.  This  is  an  open
access  article  under  the  CC  BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

Since its introduction in 1968, the Bentall procedure has been
the primary surgical solution for aneurysms of the aortic root [1].
Due to procedural complications such as bleeding, detachment
of coronary ostia and pseudoaneurysm formation at anastomosis
sites, the Bentall procedure has undergone several modifications
[2–4]. Today surgeons typically perform modified Bentall opera-
tions instead of the classic Bentall operation, which involves direct
coronary anastomosis and wrapping the aneurysmal aortic wall
around the valved conduit. Detachment of the proximal suture line
after the Bentall procedure is a rarely reported [9,10]. Here, we
report a total detachment of the proximal anastomosis after a Ben-
tall operation induced stress on the possible mechanisms, which
might have led to development of this very rare complication. We
also report our surgical solution in dealing with this frightening sit-
uation. This work has been reported in line with the SCARE criteria
[5].
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2. Presentation of the case

A 42-year-old man  with Marfan syndrome underwent a Bentall
procedure due to a 6 cm aortic root aneurysm and severe bicuspid
aortic valve regurgitation. In his past history aortic coarctation and
hypertension were highlighted. Due to aortic coarctation he under-
went a left thoracotomy with excision of the coarctic segment and
end- to- end anastomosis when he was 7 months old. At the age
of 17, a bypass with prosthetic graft was  anastomosed between
the left subclavian artery and the ascending aorta due to recoarcta-
tion. During routine follow up, echocardiography revealed a dilated
aortic root and significant aortic valve regurgitation. Computer
tomography (CT) images showed a root aneurysm 6 cm in diam-
eter and minimal hypoplasia of the aortic arch. Coronarography
revealed a normal coronarogram. Surgery was  performed via mid-
line sternotomy and extracorporeal circulation with cannulation
of the proximal aortic arch and right atrium. The Bentall proce-
dure was  performed using a home-made mechanical valve-graft
conduit (a 27-mm Sorin bileaflet mechanical valve sutured to the
end of a 34-mm Polythese ICT vascular prosthesis using continuous
2/0 prolene suture), which was  sewn to the aortic ring using supra
annular interrupted 2-0 mattressed pledgeted sutures. The coro-
nary ostia were reimplanted applying the button technique, and
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Fig. 1. Totally detached valved conduit with empty aortic ring; LV: left ventricle, IVS: interventricular septum, LA: left atrium, MV:  mechanical valve, VP: vascular prosthesis,
PS:  pseudoaneurysm.

the aneurysmal wall was wrapped over the vascular prosthesis.
The postoperative period was uneventful except for early exces-
sive bleeding (1st h: 250 ml,  2nd h: 180 ml  and 1050 ml  over 24 h),
which was treated successfully using a conservative correction of
the coagulation parameters.

As a follow-up measure, transthoracic echocardiography (TTE)
was performed every 6 months by his cardiologist; according to
the available documents, no abnormalities were detected. At the
patient’s last follow up, 26 months after the operation, he visited his
cardiologist and complained of exertional dyspnea. Transthoracic,
transesophageal echocardiography and CT scan revealed a pseu-
doaneurysm around the graft and the mechanical valve was totally
detached from the aortic annulus. The distance between the origi-
nal aortic annulus and the detached mechanical valved composite
was approximately 20 mm (Fig. 1).

In an urgent operation, cardiopulmonary bypass was initiated
prior to resternotomy with cannulation of the femoral vessels. After
resternotomy and careful adhaesiolysis, the ascending aorta was
clamped directly below the origin of the innominate artery and
the wall of the pseudoaneurysmal sac was opened. The heart was
arrested by direct administration of cold crystalloid cardioplegia
into the valved conduit. The valved conduit was found to be hang-
ing above the aortic ring, fully detached and suspended in place by
the main coronary arteries. No tension or traction was observed on
the coronary arteries. The aortic annulus was empty (Fig. 2). As no
signs of endocarditis were observed, we decided to elongate the left
ventricle outflow tract (LVOT) using a vascular prosthesis between
the original aortic ring and the sewing ring of the valved conduit.
A vascular graft with 30-mm in diameter and 2.5- cm in length
was selected. The proximal anastomosis, at the level of the origi-
nal aortic annulus, was prepared using running 3-0 polypropylene
sutures with external reinforcement incorporating a strip of Teflon.
After removing all the disrupted pledgeted sutures from the ring of
the mechanical valve, the other end of the vascular graft was  sewn
to the ring of the mechanical valve using running 3-0 polypropy-

Fig. 2. Operative seen; AR: empty aortic ring, MV:  mechanical valve, VP: vascular
prosthesis, PSW: pseudoaneurysmal wall.

lene sutures. The aneurysmal sac was left opened, unwrapped and
a small drain was placed at its lowest point.

The postoperative period was uneventful. Echocardiographic
studies revealed no significant pressure gradient at the level of the
supra annular mechanical valve and no kinking of the vascular graft
sewed to the aortic ring (Fig. 3). Eight months after the reoperative
procedure, the patient was  completely asymptomatic.

3. Discussion

The Bentall procedure and its modifications have continued to
be considered the gold standard for treating aneurysms involving
the aortic root [1]. Various modifications can serve as opti-
mal  solutions for procedure-related complications. Complications
of the Bentall procedure can be divided into two subgroups:
endocarditis or thromboembolic events and procedure-related
complications. The former is valve-related complications occur-

Fig. 3. LVOT elongation with a new short vascular prosthesis; AR: aortic ring, MV:  mechanical valve, nVP: new vascular prosthesis.
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