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Case
Report Modified Sleeve Technique in Aortic Valve-Sparing

Operation for Marfan Syndrome
Yung-Szu Wu, MD,' Shih-Rong Hsieh, MD,!? Chung-Chi Wang, MD, -2
and Chung-Lin Tsai, MD!

We devised a simple modification of the Florida Sleeve procedure to perform aortic

valve-sparing surgery. This technique is simple, quick, effective, and safe. We used this

technique in operations performed on two young patients with Marfan syndrome. The

initial and short-term results were satisfactory.
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Introduction

Several types of aortic valve-sparing (AVS) opera-
tions have been developed and two major types of AVS
have been extensively used, including reimplantation of
the aortic valve and remodeling of the aortic root.) In
these operations, the wall of the sinus of Valsalva is usu-
ally resected and the creation of a neoaortic sinus is nec-
essary. Although the long-term results of these operations
are satisfactory, the procedures involved in forming the
proper shape of the sinus of Valsalva and precisely tailor-
ing the Dacron graft are complex and not easily repro-
ducible.>® A recently introduced technique known as
the Florida Sleeve procedure involves wrapping the
aortic root aneurysm without resection to preserve the
native aortic valve.*> We have developed a more simple
and reasonable modified version of this method. More-
over, we have performed the new modified technique on
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two patients with Marfan syndrome. The early and short-
term results are satisfactory.

Case Report

The first case was a 16-year-old boy with Marfan syn-
drome. He complained of intermittent palpitation and
exercise intolerance for 3 months. His height was 189 cm
and body weight was 47 kg. Echocardiography showed
severe mitral regurgitation related to annulus dilatation,
cardiomegaly with normal left ventricular function, and
aortic root dilatation. Computed tomography angiogra-
phy (CTA) revealed sinus Valsalva aneurysm with largest
diameter of 6.1 cm, sinotubular junction (STJ) was 4.7cm,
diameter of ventriculo-aortic junction (VAJ) was 2.8 cm,
and ascending aorta was 3.0 cm (Fig. 1A). The second
case was a 33-year-old woman with Marfan syndrome.
She suffered from shortness of breath for 2 months.
Echocardiography showed moderate to severe aortic
regurgitation, moderate mitral regurgitation, and normal
left ventricular function. CTA revealed sinus Valsalva
aneurysm with largest diameter of 5.2 cm, STJ was
4.0 cm, diameter of VAJ was 2.5 cm, and ascending
aorta was 2.6 cm (Fig. 1B).

The same procedure was done in both patients. Patients
were monitored by transesophageal echocardiogra-
phy (TEE) during operation. Operation was carried out
via a median sternotomy with standard cardiopulmo-
nary bypass through aortic and bicaval cannulations.
An intermittent antegrade tepid blood cardioplegia
infusion was used for myocardial protection. After aortic
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Fig. 1

cross-clamping, the ascending aorta was resected and sec-
tioned at the level about 1 cm above the STJ (Fig. 2D). A
left atriotomy along the right interatrial groove was per-
formed. Mitral valve was repaired by posterior annu-
loplasty with an annuloplasty semi-rigid band
(Cosgrove-Edwards, 34 mm, Edwards Lifesciences, LLC).
Body temperature was cooled to 20°C. Distal ascending
aorta up to the proximal arch was resected and replaced
with a one-branch aortic polyester graft (Gelweave, 26mm,
Terumo, Vascutek, UK; Fig. 2E) during deep hypothermic
circulatory arrest. Retrograde cerebral perfusion was used
for de-airing. After completion of distal aorta anastomosis,
the arterial cannulation was shifted to the side branch of the
aortic graft. Cardiopulmonary bypass was restarted and the
patient was rewarmed.

A Gelweave Valsalva graft (Terumo, Vascutek, UK)
measuring approximately 5 mm larger in size than the

Ann Thorac Cardiovasc Surg Vol. 25, No. 3 (2019)

(A) Preoperative CTA of the first case: sinus Valsalva diameter was 6.1 cm and ascending aorta
was 3.0 cm. (B) Preoperative CTA of the second case: sinus Valsalva diameter was 5.2 cm and
ascending aorta was 2.6 cm. (C) Postoperative CTA of the first case: sinus Valsalva diameter was
3.1 cm, and ascending aorta was 2.9 cm. (D) Postoperative CTA of the second case: sinus Valsavla
diameter was 3.2 cm, and ascending aorta was 3.3 cm. CTA: computed tomography angiography

VAl diameter estimated by preoperative computed tomog-
raphy (CT) scan was used for reconstruction. The conduit
Valsalva graft was marked at three evenly spaced points
along the collar line (the position for fixation of the nadirs
of the aortic annulus), at three evenly spaced points at the
upper margin of the Valsalva portion (for fixation of three
commissures), and at two keyhole positions (after con-
firming the position of bilateral coronary arterial orifices
during operation). Two J-shaped lines connected the lat-
eral aspect of the keyholes down to the collar (Fig. 2A).
The graft was trimmed leaving only 3—5 mm of material at
the collar and only 10 mm straight conduit above the sinus
ball. These two J-shaped lines were cut using scissors
from the collar up to the keyhole marks and the keyholes
were created concomitantly (Fig. 2B). External dissection
of the aortic root was performed down to the base of the
aortic annulus, and the subvalvular plane was externally
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Fig.2 (A and B) showed the J-shape line and keyhole mark for coronary artery on the Valsava graft. (C) showed the position of six
anchoring sutures which located at 3 nadirs of the aortic valve annulus and 3 the upper margin of each commissure. (D) showed
the resection margin of aortic root. (E) showed the 2 J-shape slit of the Valsava graft were repaired. (F) showed the final shape of

ascending aorta graft and the Valsava graft.

freed to the greatest extent that was possible. Six anchor-
ing sutures were used to fix the wrapping graft. Three
were located at the VAJ below the three nadirs of the aortic
valve annulus, and three at the upper margin of each com-
missure (Fig. 2C). These sutures were passed through the
previously made marks on the graft and knotted. A hori-
zontal mattress of sutures secured the aortic wall to the
graft along the level of STJ and for plication of excessive
aortic tissue (Figs. 2C and 2E). For the two cases of Mar-
fan syndrome presented herein, we used a narrow piece of
Teflon felt to reinforce the inner side of the degenerative
aortic wall. Then, the two J-shaped slits of the Valsalva
graft were repaired by double rows of 4-O polypropylene
running sutures starting from the collar margin and ending
at the coronary keyholes (Fig. 2E). The new STJ was
anastomosed to the stump of the ascending aorta graft to
complete the operation (Fig. 2F). The intraoperative TEE
showed minimal aortic regurgitation and mild mitral
regurgitation after the procedure.

After operation, the patients recovered without neuro-
logic or cardiac complications. Two months after operation,
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the follow-up echocardiography showed mild mitral
regurgitation and mild aortic regurgitation in both cases
(Figs. 3A and 3B). Twelve months later, the CTA of
case 1 revealed the sinus Valsalva diameter was 3.3 cm,
STJ was 3.3 cm, and the ascending aorta was 2.9 cm
(Fig. 1C). The CTA of case 2 revealed the sinus Valsalva
diameter was 3.2 cm, STJ was 2.8 cm, and the ascending
aorta was 3.3 cm (Fig. 1D).

Comment

In the past two decades, surgical procedures for AVS
operation have been repeatedly refined and improved.
The techniques developed by David and Yacoub are com-
plex and technically demanding.” A few years ago, the
Florida Sleeve valve-sparing technique was introduced,
providing an alternative modality to the David and Yacoub
techniques.” The Sleeve method simplifies the surgical
technique and reduces intraoperative complications. Fur-
thermore, it provides more physiologic-like aortic wall
stress and might prolong the durability.® The long-term
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Fig. 3 (A) Postoperative echocardiography of the first case: the aortic valve (white arrow) in parasternal short-axis view.

(B) Postoperative echocardiography of the first case: the aortic valve (white arrow) in parasternal long-axis view.

result of Florida Sleeve technique for Marfan patients has
been reported that survival rate was 94% at 1 to 8 year
and 100% free from reoperation in 8 years.” However, in
the Sleeve procedure, a coronary button of inadequate
size may compromise blood flow through the coronary
ostium. When a root aneurysm is >6 cm, redundant tissue
could create turbulent flow in the remodeled aortic root,
which may reduce the durability of the Sleeve technique.

In graft size selection, we supposed that the size of
Gelweave graft should be 5 mm larger than VAJ diameter
originally. However, after we had experience of seven
cases with modified Sleeve procedure, we prefer to use
32 mm Gelweave graft in adult patients. If Gelweave graft
is smaller than 32 mm, the native aortic wall may create
more turbulent flow in new aortic root. Thus, we consider
32 mm Gelweave graft is suitable for most adult patients.

In our cases, we modified the Florida Sleeve technique
to make the surgery simpler. First, only three anchoring
sutures were used to provide even fixation of the Valsalva
graft collar line to the VAJ. Three additional commissure
anchoring sutures were placed to fix the commissures to
the Valsalva graft evenly. The position of each suture was
easy to define and the graft was fixed into proper position
immediately. Thus, the operation was simple, and avoided
injury to the conduction system. Second, we use a
J-shaped incision to create the coronary keyhole. The slits
of the prosthesis can be repaired with ease and without
placing sutures directly below the coronary artery. More-
over, it is easy to adjust the size and position of the key-
holes. If the coronary artery is compressed after the
heartbeat is restored, the keyhole can be enlarged in any
direction by making a few small cuts at the margin of the
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keyholes. The modified Sleeve technique preserves the
native aortic root wall and indeed avoids bleeding from
aortic root sutures. In conclusion, the initial results of our
technique were satisfactory. A larger number of cases and
long-term follow-up are necessary to prove its durability.
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