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Florida Sleeve Technique for an Aortic Root
Aneurysm in a Marfan Syndrome Patient

Shinji Kanemitsu @, MD, PhD, Renta Ishikawa, MD, Shunsuke Sakamoto, MD,

and Toru Mizumoto, MD, PhD

Valve-sparing aortic root replacement is not widely per-
formed due to technical requirements. The Florida sleeve
technique (FST) is a new technique for aortic root remodel-
ing with the preservation of the aortic valve without aortic
root wall resection and coronary artery reconstruction. We
successfully treated with the FST for a Marfan syndrome
patient with an aortic root aneurysm and aortic valve insuf-
ficiency. We believe that this technique is very suitable for
cases with moderately enlarged aortic roots. It could reduce
surgical risks and prevent dilatation of the aortic root
through coverage with a graft for a long time.
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Introduction

Surgical techniques for aortic root dilatation combined
with aortic valve insufficiency (Al) include conventional
root replacement (Bentall operation) and valve-sparing
aortic root replacement (VSARR), remodeling (Yacoub
procedure), or reimplantation (David procedure).l:2)
Although VSARR has been reported to show excellent
results in selected patients, it is not widely performed
because of the technical demands. Therefore, many sur-
geons still prefer the Bentall operation rather than VSARR
for aortic insufficiency associated with aortic root aneu-
rysms. VSARR is attractive, but these surgical techniques
are delicate and depend on experience. After seeking to
simplify the surgical procedure, the “Florida sleeve” tech-
nique (FST) was reported by the University of Florida as
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a new technique for VSARR that does not require total
aortic root wall resection and coronary artery reconstruc-
tion.?) Preservation of the shape of the sinus of Valsalva
and prevention of dilatation of the aortic annulus are nec-
essary to obtain long-term durability. We report a case of
Marfan syndrome associated with aortic root aneurysm
that was successfully treated using FST.

Case Report

A 26-year-old man was admitted for the surgical treatment
of a left spontaneous pneumothorax. He was tall and thin,
with scoliosis and typical Marfanoid habitus (height 191
cm, weight 56 kg, BMI = 15.4). His past medical history
revealed surgical therapy for right pneumothorax 10 years
ago. Computed tomography (CT) revealed an aortic root
aneurysm with measurements of the aortic annulus, Val-
salva sinus, and sinotubular junction (STJ) being 33 mm,
52 x 55 mm, and 35 mm, respectively (Figs. 1A and 1B).
It has dilated 14 mm compared to CT 10 years ago. He
first underwent surgery for left pneumothorax. Preop-
erative echocardiography revealed an ejection fraction
(EF) of 57.3%, with left ventricular diastolic and systolic
dimensions (LVDd/Ds) measuring 48 mm and 34 mm,
respectively. In addition, mild type I aortic regurgitation
originating from the center, attributed to tethering asso-
ciated with aortic root aneurysm, was observed (Fig. 1C).
He was referred to our department for surgical manage-
ment of aortic root aneurysm and Al found during a pre-
operative work-up for lung surgery. We diagnosed Marfan
syndrome with aortic root enlargement combined with Al
Then, we performed aortic root surgery with the FST.
After establishing cardiopulmonary bypass (CPB) and
aortic clamping, the cardioplegic solution was delivered in
both an antegrade and a retrograde manner. The ascend-
ing aorta was transected above the ST]J, the aortic root
was mobilized to the aortic annular level, and the origins
of the coronary arteries were mobilized. After measuring
the aortic annular size (the 27 mm Hegar just passed the
annulus) and geometric height (gH) of 20 mm, the target
valve annulus diameter was established at 27 mm, and
consequently, a graft upsized by 3 mm was selected for use.
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Fig. 1 Findings of preoperative examinations. (A) The axial image of the preoperative CT scan revealed a dilated sinus of Valsalva with a
size of 55 mm, which dilated up to 14 mm per 10 years. (B) The sagittal image of CT showed a dilated Valsalva sinus. (C) Echocar-
diography showed aortic root enlargement and Al. At the end of the diastolic period, a central coaptation defect was observed. Al:
aortic valve insufficiency; Ao: aorta; CT: computed tomography; LV: left ventricle

Fig. 2 Operative findings. (A) A “keyhole” was designed for the location of the coronary arteries. (B) The graft sleeve was secured under-
neath the coronary arteries. To achieve graft positioning below the coronary arteries, a horizontal mattress suture was placed on the
base of the “keyhole”. (C) The graft from the ascending aorta and sleeve was sutured. This completes the Florida sleeve procedure.

A 30-mm vascular graft (Gelweave Valsalva; Terumo Inc.,
Tokyo, Japan) was trimmed with two keyholes aligned
with the height of the coronary orifice (Fig. 2A). Then, six
anchoring sutures were made on the lowest level of the
annulus at the commissure and midpoint of each leaflet to
fix the wrapping graft. The sleeve graft was located at the
aortic root, and a Hegar dilator was placed through the
annulus into the left ventricle to prevent purse-stringing

the annulus when the sutures were tied down. Then, resus-
pension sutures at the commissures are placed. A running
horizontal mattress suture was employed at the level of
the ST]J, securing the aorta and the graft to a felt strip
circumferentially (Fig. 2B). The aortic valve was con-
firmed for adequate coaptation of the leaflets with static
saline testing. The new ST] was anastomosed to the distal
ascending aorta to complete the Florida sleeve root repair
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Fig. 3 Findings of postoperative examinations. (A) The axial image of postoperative CT revealed the Valsalva sinus was an excellent form
contained without a gap. The Valsalva diameter was reduced from 55 mm to 39 mm. (B) The sagittal image of CT showed no
distortion and no stenosis of the bilateral coronary arteries associated with the covered graft. The annulus diameter decreased from
32 mm to 28 mm. (C) The postoperative echocardiography showed that the valve leaflets motion was not restricted and had
adequate coaptation without regurgitation. Coaptation height and effective height were measured at 8 mm and 11 mm, respectively.

Ao: aorta; CT: computed tomography; LV, left ventricle

(Fig. 2C). After CPB weaning, transesophageal echocardi-
ography confirmed the morphology of the aortic root and
elimination of regurgitation. Aortic clamping and CPB
times were 213 and 270 minutes, respectively. Red blood
cells were not needed; however, due to low fibrinogen and
platelets, 4 units of FFP (Fresh Frozen Plasma) and 20
units of platelets were transfused. An additional movie file
shows this in more detail (Supplementary Movie).

The postoperative course was uneventful, and CT and
echocardiographic evaluations were performed a week
after surgery. They demonstrated a competent aortic valve
with no regurgitation, excellent coaptation height (9 mm)
of the aortic valve, and a stable aortic graft without any
distortion or leakage. Serial follow-up echocardiographic
assessments were performed up to 1 year after surgery.
The morphological changes in the aortic root were noted
by comparing the imaging findings before surgery. CT
showed a reduction of Valsalva from 55 to 39 mm and
annulus from 32 to 28 mm (Figs. 3A and 3B). In the echo-
cardiographic assessment, EF was 68.8%, with LVDd/Ds
measuring 46 mm and 29 mm, respectively. Coaptation
height and effective height were measured at 8 mm and
11 mm, respectively, and the annular diameter was 26
mm, with no Al observed (Fig. 3C).

Discussion

VSARR has been established for aortic root dilata-
tion with or without aortic valve regurgitation. In these

operations, the wall of the sinus of Valsalva is usually
resected, and the creation of a neoaortic sinus is neces-
sary. The procedures involved in forming the proper shape
of the sinus of Valsalva and precisely tailoring the graft
are complex; therefore, this approach has technical chal-
lenges and a learning curve. Hess et al.?) described a new
technique, the “Florida sleeve,” for aortic root remodeling.
This valve-sparing technique involves protecting the aor-
tic root with a Dacron graft sleeve without resection to
preserve native tissue in place. The most important advan-
tage of this technique is its technical simplicity, which
eliminates the need for coronary artery reconstruction
and greatly reduces the suturing of the Valsalva sinus. As
a result, this technique can shorten the procedural time
and reduce anastomotic bleeding (intraoperative compli-
cations). Therefore, it may be more easily reproducible
than conventional VSARR. The coronary keyhole was
created as previously described.’) We made it approxi-
mately 10mm in diameter to not interfere with the cor-
onary origin. Gamba et al.* also reported that keyholes
were created approximately 1cm in diameter. There were
no complications of coronary kinking or stenosis in either
report.**) Because of its minimal invasiveness, this proce-
dure is considered appropriate for elderly patients. Hess
et al.”) reported that clinical and echocardiographic out-
comes showed excellent results at mid-term follow-up.
No patient needed reoperation or reintervention of the
aortic valve, proximal coronary arteries, or ascending
aorta. According to the authors, the reduction of the left
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ventricular dimension 3 years after surgery suggested that
FST is a durable valve repair approach.

The FST, however, has several potential drawbacks. Since
the enlarged aortic sinus has to be inserted in a smaller graft,
anatomical distortion of the aortic root can be created. The
distortion between the residual aortic sinus and vascular
graft can cause aortic insufficiency and coronary malperfu-
sion, both of which can be fatal. Therefore, extreme cau-
tion should be taken while tailoring the artificial graft and
anchoring it to the native aortic wall. The coronary ostium
should also be positioned as carefully as possible to prevent
kinking or obstruction of the origins of the coronary artery.
Although, in the present case, the enlargement of the sinus
of Valsalva was not very severe, considering that the patient
had Marfan syndrome, there was a very high likelihood of
further deterioration of the aortic root, necessitating rel-
atively early surgical intervention. We suggest that FST is
a good indication of this degree of Valsalva morphology
change. However, as David commented,® FST for severe
enlargement is expected to distort the aortic wall, so VSARR
is preferred. We believe that this technique is highly suitable
for cases with moderately enlarged Valsalva sinus diameters
of 55-60 mm accompanied by concentric regurgitation jets.
When a root aneurysm is >6 cm, redundant tissue could cre-
ate turbulent flow in the remodeled aortic root, which may
reduce the durability of the sleeve technique.

The FST is associated with encouraging results in Marfan
syndrome patients with aortic root aneurysms. Aortic root
aneurysm is common in patients with Marfan syndrome,
and the University of Florida has been using FST in these
patients since the procedure was first developed. However,
some surgeons have concerns about the long-term durabil-
ity and dimensional stability of this repair and about the
potential need for reoperation in these patients. The FST
provides more physiologic-like aortic wall stress and might
prolong durability.” A retrospective study showed that the
FST is a viable option for patients with Marfan SYNDROME
with a significant reduction in aortic insufficiency grade
postoperatively, and the survival rate and freedom from
reoperation were 94% and 100% at 8 years, respectively.?)
Although the FST has been applied in cases with Valsalva
dimensions greater than 60 mm, it should be considered
cautiously as a treatment option due to the limited long-
term data available. We hope that our report will lead to
the indications for FST in limited patients with Marfan
syndrome and may allow preservation of the native aortic
valve without experiencing an aortic event.

Conclusion

In conclusion, we report a Marfan patient with an aortic
root aneurysm combined with Al who was successfully
treated with FST. The FST is a promising surgical option

Florida Sleeve Technique for a Marfan Patient

for Marfan patients who need aortic root repair. It offers
many advantages, such as preservation of the native valve
and a lower risk of complications and reoperation, but its
long-term results are still under study. To further verify
the feasibility and reproducibility of this new technique,
experiences in a larger number of patients with long-term
follow-up are needed.
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