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Double Vascular Pedicled Free Jejunum
Transfer for Total Esophageal Reconstruction

Akihiko Takushima, M.D.," Akira Momosawa, M.D.," Hirotaka Asato, M.D.,2
Emiko Aiba, M.D.,% and Kiyonori Harii, M.D.’

ABSTRACT

A double vascular pedicled free jejunum was transferred in two patients with
complete esophageal defect. When the stomach and colon, which are usually employed for
esophageal reconstruction, cannot be used due to previous operations or for other reasons,
the jejunum is the next alternative. However, pedicled jejunal transposition is limited in
length and may not reach a suitable Jevel over the lower cervical esophagus, even if the distal
portion is supercharged. Under such circumstances, a long jejunal segment with two
vascular pedicles can be transferred as a free flap and used to reconstruct the whole
esophagus in one stage. The paper describes two cases and discusses the advantages of
double vascular pedicled free jejunum transfer.

KEYWORDS: Dual pedicle, free jejunal flap, esophageal reconstruction

The preferred options for reconstructing the
entire esophageal tract are usually gastric pull-up or
iso- or anisoperistaltic colon interposition.” However,
when the stomach and colon cannot be used as recon-
structive materials due to previous operations on these
organs, or when reconstructive procedures using these
organs have failed, other source materials for esophago-
plasty arc required. Under these circumstances, the
jejunum represents the best alternative. Usually, the
jejunum is isoperistaltically pulled up and the most oral
arcade is supercharged in the neck to avoid necrosis in
the distal portion.3’4 However, pedicled jejunum is
limited in length and may not reach a suitable level
over the lower cervical esophagus despite supercharging.

For patients requiring reconstruction of the entire
esophagus, Chana et al.> combined free flaps for the
cervical esophagus and supercharged jejunum for
the thoracic esophagus. Conversely, Germain et al.®
reported total esophagoplasty using a double vascular

pedicled free jejunum. This paper describes our experi-
ence of free transfer for a long jejunal segment nourished
by two pairs of jejunal vessels in two patients with
complete esophageal defect, with a discussion of pro-
blems associated with this procedure, including choice of
recipient vessels.

CASE REPORTS

Case 1 A 65-year-old man had undergone distal
gastrectomy for gastric cancer. Esophageal cancer
(Mt 0-IIa-41Ic) was detected during follow-up. Subrotal
esophagectomy through a right thoracotomy was then
achieved, with simultaneous reconstruction using right
colon pull-up transposition through the anterior med-
iastinum. Unfortunately, the transposed colon under-
went ischemic necrosis 10 days postoperatively, and
temporary esophagostomy and jejunostomy were
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performed. Cholecystectomy with laparotomy was
performed 20 days later for peritonitis after PTCD
treatment. Afterward, the patient was controlled under
nutritional rehabilitation by enteral feeding.

The patient was referred to us for esophageal
reconstruction 6 months later when his general condi-
tion was good. Jejunum was selected for use in recon-
struction, as neither gastric pull-up nor coloplasty could
be employed. Since the stoma on the oral side was
positioned rather high in the neck and was surrounded
by scar tissue, use of pedicled jejunal pull-up to reach to
the oral stump appeared impossible after preparation of
the oral orifice. Free transfer of a long jejunal segment

Cc

nourished by two pairs of jejunal vessels was therefore
planned to reconstruct the entire esophagus.

At laparostomy, a long jejunal segment with
pedicles of the third and fourth jejunal vessels was
dissected, and feasibility of harvesting as a free flap was
confirmed. Residual colon that had avoided necrosis
was dissected and prepared as an anal stump. The
esophagostoma in the neck was then dissected and
prepared as an oral stump. With these manipulations,
the esophageal defect was about 40 cm in length, so a
long jejunal segment nourished by two pairs of jejunal
vessels was required for total reconstruction. For the
upper segment of the jejunum, the transverse artery in

Figure 1 Case 1. (A) Esophagostoma (E) and colostoma (C) were dissected and prepared for anastomoses. The internal thoracic
vessels on both sides (V) were prepared by resecting the costal cartilages. (B) The third and fourth jeiunal vessels were anastomosed to
the left and right internal thoracic vessels, respectively {=1 Redundant jejunum was trimmed after vascular. anastomoses. (C) On
postoperative day 5, re-anastomosis of the esophagojejunostomy was undertaken due to salivary pooling and leskage. (D) Barium -
swallow at 3 weeks postoperatively.
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Figure 1

the right neck was dissected first. However, vessels
around the neck were surrounded by scar tissue due to
previous neck dissection and infection. Internal thoracic
vessels on both sides were therefore dissected by opening
2 mid-sternal skin incision and resecting the medial parts
of the second, third, and fourth costal cartilages on
both sides (Fig. 1A). After preparation of recipient
vessels, the jejunum was transferred. The third and
fourth jejunal vessels were anastomosed to the left and
right internal thoracic vessels, respectively, after the
jejunum was positioned antesternally (Fig. 1B). End-
to-end esophagojejunostomy was then performed, fol-
lowed by side-to-end anastomosis between the free
jejunum and residual colon. Jejunojejunostomy after
harvest of the free jejunum was performed by another
teamn. Skin overlying the transferred jejunum was su-
tured, leaving two small windows for monitoring the
jejunal vasculature.

' On postoperative day 5, re-anastomosis of the
esophagojejunostomy was undertaken due to salivary
pooling and leakage (Fig. 1C). Despite fistulectomy,
leakage continued for 3 months until fistulectomy was
re-performed, and a pectoralis major myocutaneous flap
was employed to fill in the dead space. Barium swallow at
3 weeks postoperatively showed no leakage (Fig. 1D).
The patient commenced oral intake of food 1 month
postoperatively, and has been tolerating a normal diet for
about 1 year without difficulty (Fig. 1E).

Case 2 A 51-year-old man underwent ablative surgery
for transverse colon cancer. Subtotal esophagectomy
with right thoracotomy was performed for esophageal
cancer (stage unknown) 10 years later. Although simul-
taneous reconstruction using gastric pull-up was per-
formed, the stomach tube underivent necrosis, probably
because of damage to the gastroduodenal vessels when

{continued) {E) The patient has been tolerating a normal diet for about 1 year without difficulty.

the omentum was resected at the time of ablative surgery
of the colon. The stomach was resected 7 days post-
operatively, and esophagostomy in the cervical region
and gastrostomy in the upper abdomen were carried out.
The patient was stable postoperatively and was referred
to us for total esophageal reconstruction 6 months later
(Fig. 2A).

Since the esophageal defect was 35 cm long and
the stump on the oral side was positioned high, pedicled
jejunal pull-up could not reach the neck. Double vascular
pedicled free jejunum transfer was therefore performed.
Internal thoracic vessels on both sides were dissected by
resecting the medial parts of the second and third costal
cartilages on the left side, and the third and fourth
costal cartilages on the right (Fig. 2B). Double-pedicled
jejunum was then harvested (Fig. 2C). End-to-end
esophagojejunostomy was performed first. The jejunum
was then positioned antesternally and the second and
third jejunal vessels were anastomosed to the left and
right internal thoracic vessels, respectively. After that,
jejunogastrostomy was performed (Fig. 2D). Vascularity
of the free jejunal graft was monitored through two skin
windows opened above each jejunal segment. Barium
swallow at 2 weeks postoperatively showed no leakage
(Fig. 2E), and the patient commenced oral intake of
food. As of 6 months postoperatively, the patient is
eating a normal diet (Fig. 2F).

DISCUSSION

Total esophagoplasty is technically challenging, and
controversy remains as to which tissues are the best for
reconstruction.” In addition to gastric pull-up, colon
interposition has been recommended.’® However,
this procedure involves problems, including numbers -
of anastomioses, diameter not matching the residual
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esophagus, unstable vascularity, increased risk of infec-
tion, and diarrhea.”’® Some surgeons thus prefer to
use the jejunum as an alternative reconstructive mate-
rial 11 The size of the Jejunum approximates that of
the esophagus, and peptic complications are obviously
not to be expected. Furthermore, the organ is almost free
from disease throughout life, and thus offers a most
attractive substitute for the esophagus.’® However,
pedicled jejunum still suffers the same problems as colon
interposition. Division of the mesentery and the tight
arrangement of the vascular arcade may result in vascular
compromise to the most distal segment.® According to
Maier et al.,? jejunal pull-up could not be performed due
to a short mesenterium and poor collaterals in three of
35 patients. To overcome vascular problems, vessels in
the distal portion are anastomosed to vessels available in
the neck or upper chest for circulatory augmentation.
This method was developed by Longmire,® but was
almost abandoned due to the technical demands of
the operative technique. However, with the advent of
microsurgery, supercharge of pulled-up stomach, jeju-
num, or colon became much more feasible and is
becoming the preferred method.241¢

Nevertheless, the level to which pulled-up intes-
tine can reach is limited to just above the clavicle, due to
the short mesenteric pedicles, even if the vessels in the
distal portion are supercharged. As a result, other re-
constructive materials are required when defects are
high, near the lower pharynx. According to Chana
et al,’ a tubed skin flap or free jejunum is required to
reconstruct the pharyngoesophagus at the first stage,
with supercharged pedicled jejunum placed subcuta-
neously and pulled up to reconstruct the thoracic eso-
phagus in the second stage. Cordeiro stated in the
discussion of Chana's paper” that if the colon is selected,
a free jejunal flap is required for the more oral portion of
the reconstruction. He also stated that supercharged
jejunum alone is sufficient for total esophagoplasty
when used retrosternally. However, routes other than
the subcutaneous plane involve potentially fatal risks
such a5 mediastinitis, particularly when the patient’s
condition is unstable after multiple surgeries, as with
our patients.

Under such complicated circumstances, Germain
et al.® transferred free jejunum with double vascular
pedicles to reconstruct the long digestive tract in two
cases. We also encountered two similar cases. Double-
pedicled free jejunum transfer offers a number of ad-
vantages. First, the jejunum can be positioned more
freely before vascular anastomosis than can pedicled
intestine. Anastomosis with the oral stoma is always
difficult, because the orifice of the oral stump is very deep
in the neck after preparation, and auto-suture devices are
thus difficult to use. Meticulous hand sutures are there-
fore required. This presents difficulties for pedicled
intestine but is relatively easy for free jejunum, which

can be turned in a cephalad direction when the back wall
is sutured.

Second, the disparity between lengths of the
mesenteric arcade and free jejunal segment is less than
with pulled-up intestine, Many authors have reported
that revisional operations for shortening redundant
jejumal or colon interposition are required.”®'2 In com-
patison, looping in free jejunum is less than in pedicled
intestine and does not require revisional operations (see
Fig. 2D).

Several points must be stressed in order to succeed
with double-pedicled free jejunum transfer. Selection of
recipient vessels is of paramount importance. Mesenteric
vessels for the lower jejunal segment are around the mid-
thorax, Internal mammary vessels are then almost the
only available recipients. Vessels for the higher jejunal
segment are positioned around the clavicle. Arteries such
as the transverse cervical or superior thyroid artery are
thus candidates. However, tissues in the neck are often
surrounded by scar tissue after multiple surgeries and/or
history of infection and in such situations, long esopha-
geal reconstruction is required. We therefore consider
the internal mammary vessels as safer for vascular
anastomoses of both the lower and upper segments.
The internal mammary vessels play an important role
in microvascular reconstructive procedures involving
breast'” or jejunal pull-up,* and are considered very
reliable. However, veins on the left side are sometimes
small, particularly at the lower costal level.®® Vascular
pedicles of the lower jejunal segment should therefore be
anastomosed to the lower level on the right side, while
vascular pedicles of the higher jejunal segment should
be anastomosed to the higher level on the left. When
the veins are not suitable for vascular anastomosis,
utilization of the veins in the neck or cephalic vein by
transposition may be useful. Preoperative evaluation
using Doppler imaging may also be useful before utiliz-
ing the internal mammary vessels.'

We consider that the jejunal graft should be
positioned subcutaneously. As Germain et al, indicated,®
this is the last resort for reconstructing the esophagus.
When jejunum is placed retrosternally, monitoring of
jejunal vascularity is almost impossible. Conversely,
when jejunum is placed subcutaneously, monitoring
can be conducted through two small windows for
each segment. As noted before, mediastinitis due to
delayed detection of vascular compromise must be abso-
lutely avoided. One of the disadvantages of the subcu-
taneous route is conspicuous ballooning of transferred
jejunum in the anterior chest. However, compromised
cosmesis may be the only alternative to the threat of
death.

Cases in which gastric or colon pull-up methods
cannot be used to reconstruct the esophagus are rare.
However, under such conditions, double-pedicled free -
jejunum transfer represents a reliable alternative,



Figure 2 {ase 2. [A) Preoperative esophagostomy in the cervix and gastrestomy in the upper abdomen. {B} The internal thoracic
vessels on both sides {=>) were dissected by resecting the costal cartilages. (C) Double jejunul segments with two vascular pedicles (=)
ware harvested. (D) Esophagojejunostomy, followed by vascular anastomoses {=), and jejunogastorestomy were undertaken. (E}
Barium swallow at 2 weeks postoperativeiy. (F) The patient is on a normal diet 6 months after the surgery.
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Neurovascular Free-Muscle Transfer for the
Treatment of Established Facial Paralysis
following Ablative Surgery in the Parotid

Region

Akihiko Takushima, M.D., Kiyonori Harii, M.D., Hirotaka Asato, M.D., Kazuki Ueda, M.D., and

Atsushi Yamada, M.D.
Tokyo, Fukushima, and Sendai, Japan

Neurovascular free-muscle transfer for facial reanima-
tion was performed as a secondary reconstructive proce-
dure for 45 patients with facial paralysis resulting from
ablative surgery in the parotid region. This intervention
differs from neurovascular free-muscle transfer for treat-
ment of established facial paralysis resulting from condi-
tons such as congenital dysfunction, unresolved Bell
palsy, Hunt syndrome, or intracranial morbidity, with dif-
ficulties including selection of recipient vessels and
nerves, and requirements for soft-tissue augmentation.
This article describes the authors’ operative procedure for
neurovascular free-muscle transfer after ablative surgery
in the parotid region. Gracilis muscle (n = 24) or latis-
simus dorsi muscle {(n = 21) was used for transfer. With
gracilis transfer, recipient vessels comprised the superfi-
ctal temporal vessels in 12 patients and the facial vessels in
12. For lanssimus dorsi transfer, recipient vessels com-
prised the facial vessels in 16 patients and the superior
thyroid artery and superior thyroid or internal jugular
vein in four. Facial vessels on the contralateral side were
used with interpositional graft of radial vessels in the re-
maining patient with latissimus dorsi transfer. Crossface
nerve grafting was performed before muscle transfer in 22
patients undergoing gracilis transfer. In the remaining
two gracilis patients, the ipsilateral facial nerve stump was
used as the primary recipient nerve. Dermal fat flap over-
lying the gracilis muscle was used for cheek augmentation
in one patient, In the other 23 patients, only the gracilis
muscle was used. With latissimus dorsi transfer, the ipsi-
lateral facial nerve stump was used as the recipient nerve
in three patients, and a cross-face nerve graft was selected
as the recipient nerve in six. The contralateral facial nerve
was selected as the recipient nerve in 12 patients, and a
thoracodorsal nerve from the latissimus dorsi muscle seg-
ment was crossed through the upper lip to the primary
recipient branches. A soft-tissue flap was transferred si-
multaneously with the latissimus muscle segment in three

patients. Contraction of grafted muscle was not observed
in two patients with gracilis transfer and in three patients
with latissimus dorsi transfer. In one patient with gracilis
transfer and one patient with latissimus dorsi transfer,
acquired muscle contraction was excessive, resulting in
unnatural smile animation. The recipient nerves for both
of these patients were the ipsilateral facial nerve stumps,
which were dissected by opening the facial nerve canal in
the mastoid process. From the standpoint of operative
technique, the one-stage transfer for latissimus dorsi mus-
cle appears superior. Namely, a combined soft-tissue flap
can provide sufficient anugmentation for depression of the
parotid region following wide resection. A long vascular
stalk of thoracodorsal vessels is also useful for anastomosis,
with recipient vessels available after extensive ablation and
neck dissection, (Plast. Reconstr. Surg. 113: 1563, 2004.)

Although many articles have described im-
mediate facial nerve reconstruction following
ablative surgery in the parotid region,*” sec-
ondary facial nerve reconstruction has received
litle attention. In primary settings, when a
nerve defect that precludes direct nerve suture
is evident, nerve grafting and cross-facial nerve
grafting are possible options.®-'* However, cos-
metic results achieved with these procedures,
particularly with regard to smile function, can
be poor because of synkinesis or weak recovery
of mimetic muscles, resulting in the need for
alternative methods of secondary reconstruc-
tion of facial paralysis. Secondary reconstruction
is also required in cases where facial paralysis has
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