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One-Segment Double Vascular Pedicled Free
Jejunum Transfer for the Reconstruction

of Pharyngoesophageal Defects

Mutsumi Okazaki, M.D.," Hirotaka Asato, M.D.,2 Masayuki Okochi, M.D.,3
and Hirotaka Suga, M.D.*

ABSTRACT

The reported success rates of free jejunal transfer are over 95%, but in cases of
postoperative vascular thrombosis, the salvage of jejunal flap is often difficult because of
poor ischemic tolerance of the jejunum. To reduce the incidence of jejunal necrosis due to
vascular thrombosis to nearly zero, we employed one-segment double vascular pedicled free
jejunal transfer. Different from conventional double pedicled free jejunal transfer (transfer
of the two jejunal segments by anastomosing two pairs of jejunal root vessels), the arcade
vessels are used as an additional feeder after the routine anastomosis of jejunal root vessels
in our method. Between December 2004 and January 2006, 20 patients with laryngeal,
pharyngeal, or cervical esophageal cancer underwent free jejunal transfer using this method.

In all patients, the jejunal flap survived completely without any complication associated -

with vascular anastomosis or blood circulation of the flap. The disadvantage of this
procedure is the approximately 1-hour prolonged operative time. Although we have
experienced only 20 cases and not obtained statistically significant validity of this method
compared with conventional one, we believe that the concept of our method is one of the
help for safer pharyngoesophageal reconstruction, especially in patients with higher risk of
vascular thrombosis.

KEYWORDS: One-segment double vascular pedicled free jejunal transfer,
pharyngoesophageal reconstruction, vascular thrombosis

Free jejunal transfer is now the most standard
and reliable procedure of pharyngoesophageal recon-
struction following cancer ablation because of its low
complication rate and lower donor site morbidity. The
reported overall success rates are high (95 to 979%)1-5;
however, vascular thrombosis is inevitable in some cases.
When vascular thrombosis develops postoperatively, the

salvage of jejunal flap with thrombectomy and revascu-
larization is difficult because of poor ischemic tolerance
of the jejunal flap.>” Consequently, reharvest and re-

- transfer of the jejunum is often required in these cases.

To reduce the incidence of vascular thrombosis and
jejunal necrosis to nearly zero, the double vascular-
feeding free jejunal transfer by anastomosing two pairs
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of artery and vein is a conceivable option. Total esoph-
agoplasty using a double vascular pedicled free jejunum
has been reported.®” These reports describe the free
transfer of two jejunal segments by anastomosing two
pairs of jejunal root vessels to two pairs of recipient
vessels. However, the application of these maneuvers for
the routine pharyngoesophageal reconstruction is over-
indicated because two jejunal segments nourished by two
root vessels are sacrificed. We report our method of
double vascular pedicled free jejunum transfer using one-
segment jejunum for the reconstruction of the pharyng-
oesophageal defects. In this method, the arcade vessels
are anastomosed to the recipient vessels in addition to
the routine anastomosis of jejunal root vessels.

MATERIALS AND METHODS

Operative Procedure

We describe our methods of a one-segment double
vascular pedicled free jejunal transfer. A segment of
the jejunum is harvested with the second or third jejunal
artery and vein. In addition to these root vessels, the
arcade artery and vein are also prepared for vascular
anastomosis (Fig. 1A). In the patients who undergo
the pharyngo-laryngo-esophagectomy (PLE), the jeju-
num is transferred as a tube (Fig. 1B). The pharyngoje-
junal and jejunoesophageal anastomosis is performed in
the end-to-end fashion using a hand-sewn technique.!°

On the other hand, the jejunum is transferred as a patch
following the partial hypopharyngectomy (PH). The
jejunum is trimmed to adjust its size to the pharyngoe-
sophageal defect (Fig. 1B). Care is taken that the root
pedicle alone or arcade pedicle alone can independently
supply the jejunal flap. As for the recipient arteries, the
branches of the carotid system or subclavian system are
used (if possible, one flap artery is anastomosed to the
branch of one system and another flap artery is anasto-
mosed to the branch of another system). For the recip-
ient veins, the jejunal root vein is preferably anastomosed
to the internal jugular vein (IJV) in an end-to-side
fashion. If possible, the jejunal arcade vein is anasto-
mosed to a vein other than the internal jugular system,
such as the external jugular vein (EJV). If impossible, the
arcade vein is also anastomosed to the internal jugular
system. When the diametric discrepancy is marked be-
tween the arcade vein and EJV, end-to-end anastomosis
is performed using the branch-patch method.'! After
surgery, the patency of the vessels is checked using
Doppler ultrasonography more than three times a day
for a week.'® A video-fluorographic study of the recon-
structed esophagus is performed on the tenth postoper-
ative day, and a liquid diet is then initiated.

Patients
Between December 2004 and January 2006, 20 patients
with laryngeal, pharyngeal, or cervical esophageal cancer

Figure 1 Schematics of the operative procedure. (A) Harvested jejunal segment. Root vessels {arrow) and arcade vessels
(arrowhead). (B) Trimmed jejunal segment. Tubular jejunal flap {up) and patch jejunal flap (down). Jejunal flap is arranged so that the
root pedicle alone or arcade pedicle alone independently can supply the jejunal flap.
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underwent free jejunal transfer following PLE or PH
using the operative procedure described at the University
of Tokyo Hospital. There were 19 men and one woman
ranging in age from 48 to 77 years, with an average of
61 years. Seventeen patients presented with hypophar-
yngeal, two with cervical esophageal, and one with
laryngeal cancer. Five patients had recurrent cancer after
therapeutic irradiation. Four patients had one or more
major complications preoperatively, such diabetes melli-
tus (DM), liver cirrhosis (I.C), arteriosclerosis obliter-
ans, or atrial fibrillation. The jejunum was transferred as
a tube after PLE in 15 patients and as a patch after PH in
five patients. The deltopectoral flaps were additionally
used to cover the front neck in three patients. The
average follow-up was 11 months.

RESULTS

The jejunal flap survived completely in all 20 patients.
" No complications associated with vascular anastomosis
or blood circulation of the flap occurred. The recipient
vessels used for the vascular anastomosis are shown in
Table 1. The jejunal root artery was anastomosed to the
superior thyroid artery (STA) most commonly (15/20
patients) while the jejunal arcade artery was anastomosed
to the transverse cervical artery (TCA) (13/20 patients)
and ascending cervical artery (ACA) (6/20 patients). In
19 of 20 patients, two jejunal arteries were anastomosed
to the external carotid and subclavian systems independ-
ently, except one whose flap arteries were anastomosed
to the TCA and ACA (both of them are the branch of
subclavian system). For the venous anastomosis, both the
jejunal root and arcade vein were anastomosed to the IJV
in 10 of 20 patients whereas the jejunal root and arcade
veins were anastomosed to the IJV and EJV, respectively,
in 7 of 20 patients. In 8 of 20 patients,btwo flap veins
were anastomosed to the internal and external jugular
system independently.

In two patients (one PLE patient and one PH
patient), minor leakage was found on video-fluorogra-
phy performed 10 days after the operation. However,
the leakage was closed spontaneously with conservative
treatment. In one patient with DM and LC, volumi-
nous woozy bleeding continued postoperatively (400 to
1500 mL/d) probably because of impaired coagulation

Table 1 Recipient Vessels
Artery (Root/Arcade) n

Vein (Root/Arcade) n

STA/TCA 10 VIV 10
TCA/STA IUV/EIV 7
STAJACA 5 CFV/JV 1
*ECA/TCA 3 EJV/EJV 1
TCA/ACA 1 EJVATV 1

20 20

*ECA, end to side anastomosis; CFV, common facial vein.

system due to LC, which was difficult to control.
Despite the use of four suction tube drains, a large
hematoma developed postoperatively, which pressed
pharyngojejunal anastomosis and caused the rupture
of pharyngoesophageal anastomosis. As reexploration
revealed complete survival of the jejunal flap, pharyng-
ostomy was placed, preserving the jejunal flap 12 days
postoperatively. This patient could not undergo fur-
ther reconstruction because of poor general condition
and died of hepatic insufficiency 6 months after the
operation. Although one patient had temporary mild
ileus 4 weeks after the operation, 19 patients (except
one) were able to resume a normal diet without dys-
phagia due to jejunal redundancy or jejunoesophageal
constriction.

Case Report

A 48-year-old woman underwent PLE for cervical
esophageal cancer (Fig. 2A). The defect was recon-
structed with free jejunal transfer. Following the phar-
yngojejuno and jejunoesophageal anastomosis, the root
jejunal artery and vein were anastomosed to the right
STA and IJV, respectively. Next, the arcade jejunal
artery and vein were anastomosed to the ACA and
EJV, respectively (Fig. 2B, C). In this patient, the
arcade artery was the smallest of all 20 patients. The
postoperative course was uneventful, and the patient
commenced oral intake of food 10 days after the
operation.

DISCUSSION

The reported overall success rates of the free jejunal
transfer are high (95 to 97%).17 In free jejunal transfer,
the jejunal graft should be revascularized within 3 hours,’
because ischemic tolerance of jejunal flaps is poor.®’
Failure causes irreversible damage to the jejunal flap. If
vascular thrombosis develops postoperatively, the salvage
of the jejunal flap with thrombectomy and revasculari-
zation is difficult because of poor ischemic tolerance.

Therefore, once vascular thrombosis occurs, the reharv- -

est and retransfer of the jejunum is often inevitable,

‘which might worsen the general condition. Moreover,

the jejunal retransfer is occasionally impossible due to
poor general and/or regional condition. Thus, safe
achievement of pharyngoesophageal reconstruction
with an initial jejunal transfer is important. The double

vascular pedicled free jejunal transfer would be helpful

for this safe reconstruction.

Total esophagoplasty using a double vascular
pedicled free jejunum has been reported.®’ These ar-
ticles describe the free transfer of two jejunal segments
by anastomosing two pairs of jejunal root vessels to two
pairs of recipient vessels. In fact, besides 20 cases
presented in this article, we transferred short jejunum
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by anastomosing two pairs of root vessels in two cases
with very high risk (trimming two jejunal segments to
adjust its size to the defect, taking care that each root
pedicle alone can independently supply the jejunal
flap).> However, the sacrifice of two jejunal segments
nourished by two root vessels is foo invasive for common
pharyngoesophageal reconstruction following routine
PLE or PH. Our one-segment double vascular pedicled
free jejunal transfer is reasonable in this sense.

The jejunal arcade arteries are generally small in
diameter (1 to 2 mm), compared with jejunal root
arteries (2 to 4 mm). In our series, when the arcade

Figure 2

(A} Intraoperative findings after PLE with bilateral modified radical
neck dissection. (B} The one-segment double vascular pedicled free jejunal
transfer was completed after anastomosing two pairs of jejunal vessels. Root
artery and vein (arrow) and arcade artery and vein (arrowhead). (C) Even when
superior thyroid and root jejunal arteries were clamped (arrow) (only ACA
supplies jejunal flap [arrowhead]), the jejunal flap presented acceptable color
with vermicular movement, despite the fact that the arcade artery of this
patient was the smallest of all 20 patients.

artery was comparatively large in diameter, it was
anastomosed to STA or TCA, but when not so large,
it was anastomosed to the ACA. A question may arise
as to whether this small artery really can feed the
jejunal flap. In the patient presented in the case
reports, the arcade artery was the smallest of all 20
patients and was anastomosed to the ACA. Although
the arcade artery was small, the jejunal flap presented
acceptable color with vermicular movement fed only
through the ACA-arcade artery. It is probable that
the transferred jejunum needs less blood supply than
the jejunum does as in its original state because the
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transferred jejunum does not have a role as a digestive
tract (i.e., secretion, digestion, absorption, vermicular
movement). Ideally, two jejunal arteries of a jejunal
flap were anastomosed to the external carotid and
subclavian systems independently, which was achieved
in 19 of 20 patients in our series.

As for the venous anastomosis, IJV has been
preferentially used as a recipient in head and neck
reconstruction.’®* It would be better if two jejunal
veins of a flap were independently anastomosed to the
internal and external jugular systems because recent
reports have revealed the high incidence (7 to 21%) of
IJV occlusion after functional neck dissection.’> 7 In
our series, however, this was achieved in only 8 of
20 patients. The chief reason was that the proximal
stump of EJV was not preserved long enough for the
anastomosis. The arcade veins are large in diameter
.compared with the arcade artery, but when the dia-
metric discrepancy between arcade vein and EJV is
marked, it can be overcome using the branch-patch
method.!

Thus, our method seems to be well indicated for
the patients with risk factors of vascular thrombosis such

as DM, collagen disease, arrthythmia, and history of -

previous operation and preoperative radiation and is a
helpful for the safer pharyngoesophageal reconstruction.
Nowadays, we choose among the procedure of three
types (common procedure with a pair of vascular anas-
tomosis for patients with low risk, one with two pairs of
root vessel anastomosis for patients with high risk, and
one with two pairs [one root and one arcade] of anas-
tomosis for patients with intermediate risk), depending
upon the risk of vascular thrombosis. Furthermore, this
method seems meaningful in a place for microsurgical
education. In our institute, a resident makes his debut as
a microsurgeon to perform the free flap transfer after
they have succeeded in more than 50 free flap transfers in
rats and experienced several successful replantations of
finger amputations in humans. No matter how accept-

able his technique is, it is the first case for the resident,

while it is an “only case” for a patient. The staff surgeons
should be responsible for their results, and thus, the staff
surgeon adds the anastomosis of the arcade vessels after
the residents perform the routine anastomosis of root
vessels.

A disadvantage of this procedure is the long
operative time. It took about an additional hour to
anastomose the arcade artery and vein to the recipient
vessels. Although an hour’s prolonged operating time
causes few problems in most patients, the indication of
this methods should be determined after due consider-
ation. In our patient who had LC and DM and sustained
a rupture of the pharyngojejunal anastomosis due to
large hematoma, the pharyngo-laryngo-esophagectomy
itself might be contraindicated. In this patient, it
might be probable that despite the formation of large

hematoma, the jejunal flap survived completely owing to
two pair of vascular anastomosis. Although we have
only experienced 20 cases and did not obtain statistical
significance of validity, we believe our concept of
the one-segment double vascular pedicled free jejunal
transfer contributes to the safer pharyngoesophageal
reconstruction, especially in patients with higher risk
of vascular thrombosis.
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