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Free Jejunal Transfer for Patients With a History of
Esophagectomy and Gastric Pull-Up
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Abstract: Some patients who undergo pharyngolaryngoesophagec-
tomy with free jejunal transfer reconstruction have a history of
esophagectomy and gastric pull-up. We retrospectively reviewed a
series of 12 patients to examine the characteristic problems in free
Jejunal transfer for patients with a history of esophagectomy and
gastric pull-up. There was no postoperative thrombosis. No anasto-
motic leakage or fistula was found. Five of 12 patients presented
postoperatively with dysphagia. Two of the 5 patients showed
stricture at the distal anastomosis. Three of the 5 patients showed no
stricture. However, their reconstructed tracts were tortuous around
the distal anastomosis, which could be a cause of dysphagia. Even in
patients with a history of esophagectomy and gastric pull-up, free
Jjejunal transfer can be performed safely, although the functional
outcome of swallowing is not always satisfactory.
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t is well known that patients with cancer of the head and

neck have a high incidence of multiple primary cancers. '
Some patients who undergo pharyngolaryngoesophagectomy
with free jejunal transfer reconstruction have a history of
esophagectomy and gastric pull-up. We hypothesized that not
only tumor resection but also reconstruction would be diffi-
cult in such patients. In this study, we examined the charac-
teristic problems in free jejunal transfer for patients with a
history of esophagectomy and gastric pull-up.

PATIENTS AND METHODS
From 1995 through 2004, 112 patients underwent phar-
yngolaryngoesophagectomy with free jejunal transfer recon-
struction at the University of Tokyo Hospital. Of these patients,
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12 had a history of esophagectomy and gastric pull-up (Table 1).
All of the 12 patients were males. The average age was 67 years
(range, 45 to 82 years). The average interval between esopha-
gectomy and free jejunal transfer was 7.5 years (range, 2 to 16
years). Nine of the 12 patients had received radiation therapy
preoperatively. We retrospectively reviewed this series of 12
patients, focusing on the postoperative complications and func-
tional results. The average follow-up was 12 months (range, 2 to
25 months).

RESULTS

In all 12 patients with a history of esophagectomy and
gastric pull-up, a free jejunal graft could be harvested in the
usual manner.

For recipient arteries, the superior thyroid artery was used
in an end-to-end fashion in 6 patients and the transverse cervical
artery in 6 patients. For recipient veins, the internal jugular vein
was used in an end-to-side fashion in all 12 patients. There was
no postoperative thrombosis, and free jejunal transfer was suc-
cessful in all 12 patients.

The pharyngojejunal anastomosis (proximal anastomo- -
sis) was performed in an end-to-end fashion in all 12 patients.
The distal jejunal stump was anastomosed to the esophageal
stump in 6 patients because part of the cervical esophagus
was left after pharyngolaryngoesophagectomy (Fig. 1). In the
other 6 patients, no esophagus was left, and the distal jejunal
stump was anastomosed to the gastric tube, which had been
pulled up in a previous surgery (Fig. 2). No anastomotic
leakage or fistula was found postoperatively, although 2
patients developed minor wound infection.

Five of the 12 patients presented postoperatively with
dysphagia. Video fluorography in 2 patients (1 patient had a
Jejunal graft anastomosed to the esophageal stump, 1 patient
to the gastric tube) showed stricture at the distal anastomosis
(Fig. 3). Three patients (2 patients had a jejunal graft anas-
tomosed to the esophageal stump, 1 patient to the gastric
tube) showed no stricture. However, their reconstructed tracts
were tortuous around the distal anastomosis, which could be
a cause of dysphagia (Fig. 4).

No perioperative death occurred in this study. During
the follow-up period, 7 of the 12 patients died of their tumors.

In the other 100 patients without a history of esophagec-
tomy and gastric pull-up, 3 patients had postoperative thrombo-
sis, 6 patients presented with anastomotic leakage or fistula, and
15 patients suffered from dysphagia postoperatively.
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TABLE 1. Patient Data
Preoperative Distal Postoperative Leakage or Follow-Up,

Patient Age/Sex Interval, Year Radiation Anastomosis Thrombosis Fistula Dysphagia Months

1 60/M 2 -) G (-) - (+) a 9

2 80M 6 (=) E ) =) =) 9

3 74M 16 60 Gy G ) (=) ) 2

4 82M 10 86 Gy G (-) =) (+)b 25

5 63/M 6 60 Gy G (-) -) =) 8

6 76/M 5 (-) G () -) =) 1

7 2M 5 70 Gy E ) -) (+) b 6

8 67M 12 60 Gy G =) ) ) 14

9 45M 2 50 Gy E (-) (-) ) 8
10 65/M 12 Dose untraced E (-) ) (+) a 24
11 55M 2 72 Gy E -) (-) ) 14
12 61/M 12 Dose untraced E ) (=) (+)b 11

a, stricture; b, tortuous tract; E, esophageal stump; G, gastric tube.

FIGURE 1. The distal jejunal stump is anastomosed to the
esophageal stump. }, jejunal graft; E, esophagus; G, gastric
tube.

DISCUSSION

Free jejunal transfer has become a standard and reliable
procedure for pharyngoesophageal reconstruction. Some pre-
vious reports have indicated that this procedure is highly
successful, with few postoperative complications.> ¢ At our
institution, too, more than 100 free jejunal transfers have been
performed during the past 10 years, most of which have bee
successful. :

Patients with cancer of the head and neck have a high
incidence of multiple primary cancers. In terms of another
primary cancer in the same patient with cancer of the head
and neck, esophageal cancer is the most common.'> Gastric
pull-up is a well-accepted procedure for esophageal recon-
struction, although colon interposition or jejunal pull-up is

© 2007 Lippincott Williams & Wilkins
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FIGURE 2. The distal jejunal stump is anastomosed directly
to the gastric tube. J, jujunal graft; G, gastric tube.

used in cases where the stomach is unavailable.”® Against
this background, we sometimes perform free jejunal transfer
for patients with a history of esophagectomy and gastric
pull-up. This tendency is apparently increasing because of the
advancing age of patients and improvements in the diagnosis
and treatment of malignant tumors.'~

Despite a history of esophagectomy and gastric pull-up,
microvascular anastomosis was successful in all patients.
Okazaki et al® have reported a high rate of arterial thrombosis
(3 of 13 patients) in patients who have undergone free jejunal
transfer as a salvage surgery after failed esophageal recon-
struction. Nakatsuka et al'® have also described that the flap
survival rate in secondary reconstruction is significantly
lower than that in immediate reconstruction. In the patients in

183

Copyright © Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.



Suga et al

Annals of Plastic Surgery * Volume 58, Number 2, February 2007

FIGURE 3. Postoperative video fluorography of patient 10.
Arrows show stricture at the distal anastomosis.

FIGURE 4. Postoperative video fluorography of patient 12.
Arrows show a tortuous region around the distal anastomosis.

our study, the interval between esophagectomy and free
jejunal transfer was relatively long (7.5 years). There was no
active infection or inflammation. We believe that such good
conditions reduced the risk of postoperative thrombosis.
Anastomotic leakage or fistula, especially in pharyngoje-
junal anastomosis, is a common complication in free jejunal
transfer, occurring in 4% to 30% of cases.>*%1"'2 A history of
esophagectomy and gastric pull-up can increase the risk of this

184

complication because of scar formation. A high rate of prior
radiation therapy (9 of 12 patients in this study) may have an
effect, as some authors have pointed out.>'> However, in this
study, no anastomotic leakage or fistula was found postopera-
tively. We believe that a proper suture technique can decrease
the rate of anastomotic leakage or fistula, even in patients with
a history of esophagectomy and gastric pull-up.

The functional outcome of swallowing was not satisfac-
tory in this study. Two patients presented with stricture at the
distal anastomosis, which resulted in dysphagia. However, even
in patients without a history of esophagectomy and gastric
pull-up, stricture formation is a common complication, occur-
ring in 4% to 30% of cases.* '"'? Thus, dysphagia caused by
stricture does not appear to be characteristic in patients with a
history of esophagectomy and gastric pull-up. Okazaki et al'*
have reported a new anastomotic technique, where jejunoe-
sophageal anastomosis is performed after 2 longitudinal inci-
sions are made at the comers of the esophageal stump. This
provides a “Z-plasty-like” effect, which reduces the risk of
delayed stricture formation. We did not try this technique in this
series. However, we believe that this technique can also be
applied in patients with a history of esophagectomy and gastric
pull-up, where the distal jejunal stump is anastomosed either to
the esophageal stump or the gastric tube.

Three patients showing no stricture presented with
dysphagia. Their reconstructed tracts were tortuous around
the distal anastomosis, which could be a cause of dysphagia.
We believe that this type of dysphagia is characteristic in
patients with a history of esophagectomy and gastric pull-up.
It is likely that scar formation around the distal anastomosis,
increased by a previous surgery and a prior radiation therapy,
decreases the flexibility of the reconstructed tract and makes
it tortuous rigidly. This phenomenon can occur more fre-
quently in patients who have had a jejunal graft anastomosed
to the esophageal stump than in those who have had a graft to
the gastric tube. A small segment of the cervical esophagus,
left after pharyngolaryngoesophagectomy, makes the struc-
ture of the reconstructed tract more complicated, and causes
a tortuous tract. If possible, such a small segment should be
resected, and a jejunal graft should be anastomosed directly
to the gastric tube.

In conclusion, free jejunal transfer can be performed
safely even in patients with a history of esophagectomy and
gastric pull-up. However, the functional outcome of swallow-
ing is not always satisfactory.

REFERENCES

. Kohmura T, Hasegawa Y, Matsuura H, et al. Clinical analysis of
multiple primary malignancies of the hypopharynx and esophagus. Am J
Otolaryngol. 2001;22:107-110.

2. lkeda Y, Tsukuda M, Ishitoya J, et al. Four cases of simultaneous triple
primary cancers of the hypopharynx, esophagus, and stomach. Orolar-
vngol Head Neck Surg. 2005;132:788-793.

3. Carlson GW, Schusterman MA, Guillamondegui OM. Total reconstruc-
tion of the hypopharynx and cervical esophagus: a 20-year experience.
Ann Plast Surg. 1992;29:408-412.

4. Reece GP, Schusterman MA, Miller MJ, et al. Morbidity and functional
outcome of free jejunal transfer reconstruction for circumferential de-
fects of the pharynx and cervical esophagus. Plast Reconstr Surg.
1995;96:1307-1316.

© 2007 Lippincott Williams & Wilkins

Copyright © Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.



Annals of Plastic Surgery * Volume 58, Number 2, February 2007

Free Jejunal Transfer

. Nakatsuka T, Harii K, Asato H, et al. Comparative evaluation in
pharyngo-oesophageal reconstruction: radial forearm flap compared
with jejunal flap: a 10-year experience. Scand J Plast Reconstr Hand
Surg. 1998;32:307-310.

. Disa JJ, Pusic AL, Hidalgo DA, et al. Microvascular reconstruction of
the hypopharynx: defect classification, treatment algorithm, and func-
tional outcome based on 165 consecutive cases. Plast Reconstr Swrg.
2003;111:652-660.

. Lerut T, Coosemans W, Decker G, et al. Surgical techniques. J Swrg
Oncol. 2005;92:218-229.

. MacMillan DP, Duarte 1G, Mansour KA, et al. McKeown esophagogas-
trectomy for esophageal carcinoma after free jejunal graft. Ann Thorac
Surg. 2002;73:1649-1651,

. Okazaki M, Asato H, Takushima A, et al. Secondary reconstruction of
failed esophageal reconstruction. Ann Plast Surg. 2005;54:530-537.

© 2007 Lippincott Williams & Wilkins

Copyright € Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.

10.

Nakatsuka T, Harii K, Asato H, et al. Analytic review of 2372 free flap
transfers for head and neck reconstruction following cancer resection.
J Reconstr Microsurg. 2003;19:363-368.

. Schuosterman MA, Shestak K, de Vries EJ, et al. Reconstruction of the

cervical esophagus: free jejunal transfer versus gastric pull-up. Plast
Reconstr Surg, 1990;85:16-21.

. Oniscu GC, Walker WS, Sanderson R. Functional results following

pharyngolaryngooesophagectomy with free jejunal graft reconstruction.
Eur J Cardiothorac Surg. 2001;19:406-410.

. Singh BS, Cordeiro PG, Santamaria E, et al. Factors associated with

complications in microvascular reconstruction of head and neck defects.
Plast Reconstr Surg. 1999;103:403—411.

. Okazaki M, Asato H, Sarukawa S, et al. A revised method for pharyn-

goesophageal reconstruction using free jejunal transfer. Ann Plast Surg.
2005;55:643—647.

185



informa

Scand ¥ Plast Reconstr Surg Hand Surg, 2007; 41: 59-64
healthcare

ORIGINAL ARTICLE

Secondary reconstruction of the eye socket in a free flap transferred
after complete excision of the orbit
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Abstract

Reconstruction of the eye socket in a free flap transferred after complete excision for malignancy is difficult. Between 1980
and 2005 we secondarily reconstructed five eye sockets in free flaps after resection of cancer, cirsoid haemangioma, and the
consequences of irradiation for retinoblastoma. Free flaps were used during the primary operations to cover the defects. The
eye socket was then reconstructed during the secondary operations with a conventional skin graft in two cases, and with a
skin graft using the modified Antia’s method in three cases, All free flaps survived and all eye sockets accepted ocular
prostheses. Three patients in particular, whose eye sockets were reconstructed using the modified Antia’s method, had
excellent results. Here we describe operations and problems related to secondary reconstruction of eye sockets in previously

transferred free flaps after complete excision, and describe some typical cases.

Key Words: Eye socket reconstruction, malignant contracture, free flap

Introduction

Surgical reconstruction of a contracted eye socket is
a challenging problem for plastic surgeons. To
correct a contracted eye socket, we may replace the
orbital contents with a skin graft [1,2] or a mucosal
graft [3,4], but the results are usually disappointing
because of recurrence of the contracture resulting
from poor vascularity of the graft bed [1]. Several
methods of transferring pedicle flaps have been
-reported for reconstruction of eye sockets, and
some of them may offer satisfactory reconstructive
options [5-11]. However, when the tissue defect is
extensive after complete excision, or the contracture
is severe after heavy irradiation for retinoblastoma,
such conventional methods cannot be used, and a
free flap transfer would be recommended [12-15].
In 1993, Asato et al. [12] reported a series of 27
cases of reconstruction of the eye socket using a free
flap transfer. They proposed four procedures, de-
pending on the extent of the defect. Most of their
cases had the eye enucleated, or incomplete excision,

and their eyelids were retained. They could therefore
reconstruct an eye socket by folding a free flap at the
same time as the transfer. In patients who had
complete excision, however, an eye socket cannot
be reconstructed primarily with a free flap transfer,
and should be reconstructed secondarily within the
transferred free flap. We know of no reports that have
described secondary reconstruction of an eye socket
in a free flap other than that in the report by Asato
et al. [12].

Between 1980 and 2005, we had five cases of
secondary reconstruction of an eye socket in a -
previously transferred free flap. Here we report the
operative techniques and postoperative problems of
reconstructing an eye socket in a free flap.

Patients and methods
Patients

Between 1980 and 2005, we sécondarily recon-
structed the eye socket in a previously transferred
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Table 1. Details of patients.

Case No. Age (years) Sex Diagnosis Flap No. of revisions
1 51 M Maxillary sinus carcinoma LD+SA 3
2 44 M Cirsoid haemangioma LD 0
3 13 M Retinoblastoma DP 1
4 64 M Squamous cell carcinoma of the palpebral skin LD 0
5 vy M Merkel cell carcinoma RF 0

All sockets were reconstructed with skin grafts, case 2, 4, and 5 by the modified Antia’s method.
LD =latissimus dorsi musculocutaneous flap, SA =serratus anterior musculocutaneous flap, DP =deltopectoral flap, RF =radial forearm

flap.

free flap in five cases. Details of the patients are
shown in Table I. All were men, and ranged in age
from 13 to 77 years (mean 50) at the time of the free
flap transfer. The diagnoses were recurrent maxillary
sinus carcinoma invading the orbit, cirsoid haeman-
gioma of the orbit and cheek, retinoblastoma,
squamous cell carcinoma of the palpebral skin, and
Merkel cell carcinoma of the lower eyelid (1 each).

In all cases, both eyelids and conjunctivae were
lost, and a free flap transfer was required to cover the
extensive full-thickness defect during the primary
resection. There was a bony defect of the zygoma-
ticomaxillary buttress in one case (case 1). Irradia-
tion had been used in one case (case 3) for
retinoblastoma in infancy. During the primary op-
eration, a latissimus dorsi musculocutaneous flap
was used in two cases, the latissimus dorsi and
serratus anterior combined-musculocutaneous flap
in one, the deltopectoral flap in one, and the radial
forearm flap in one.

Method
Technique

Eye sockets were reconstructed secondarily with a
conventional skin graft in two cases and with a skin
graft based on the modified Antia’s method [1] in
three. Antia’s method is an inlay skin grafting
technique for reconstructing severely contracted
eye sockets, which was originally described in 1984
[1]. We modified the procedure, and used it for
reconstruction of eye sockets in a previously trans-
ferred free flap. The operation is done in 2 stages.
During the primary operation a silicone or resin
implant is draped with a split thickness skin graft and
buried in a cavity made in the transferred flap
through a transverse midline incision. The skin graft
is folded, with its epithelial surface toward the
implant. The implant should be considerably larger
than the ultimate prosthesis. After six months or
more, the implant is removed and the survival of the
skin graft is confirmed. Suture of the lid margin is

sufficient to reconstruct an eye socket, while an
additional skin graft is added if necessary (Figure 1).

Results

All flaps survived. All patients could use an ocular
prosthesis. After reconstructions, revision operations
were required in two cases. Good shape and contour
of the reconstructed eye sockets was obtained in all
patients except case 1, in whom there was a large
bony defect of the zygomaticomaxillary buttress
without reconstruction. In particular, three cases
whose eye sockets were reconstructed using a
modified Antia’s method had aesthetically excellent
results, but the match of the colour and texture of
the transferred flap with the surrounding skin was
not satisfactory in all cases.

Case reports
Case 4

A 64-year-old man with a squamous cell carcinoma
of his left upper palpebral skin had a radical
resection of the tumour including complete excision
of his left orbit (Figure 2a4). The defect was
immediately reconstructed with a free latissimus
dorsi musculocutaneous flap transfer by anastomosis
to the left superficial temporal vessels (Figure 2b).

At 20 months, a silicone implant draped with a
split thickness skin graft taken from the groin was
buried in the flap to reconstruct the eye socket.
However, after the second operation, he did not
return to our hospital.

At 5 years, he visited our hospital. The implant
was removed and an additional split thickness skin
graft was supplemented to reconstruct the eye
socket. His left eyebrow was reconstructed simulta-
neously with a free hair-bearing scalp graft.

The reconstructed eye socket was wide enough,
and the shape and contour of his left orbit were
excellent, but the colour match of the flap was not
satisfactory (Figure 2¢, d).
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Figure 1. Diagram of the reconstruction of the eye socket based on the modified Antia’s method. (a) Preoperative state. () During the first
operation the implant, draped in a skin graft, is buried into the flap. (¢) Six months or more later the implant is removed, and the survival of

the skin graft is confirmed. (d) After removal of the implant.

Case 5

A 77-year-old man with a Merkel cell carcinoma of
the right lower eyelid had a radical resection of the
tumour including complete excision of his right orbit
(Figure 3a). Immediately after resection of the
tumour, a resin implant draped with a split thickness
skin graft taken from lateral thigh region was buried
in the orbit (Figure 3b), and a free radial forearm
flap was subsequently transferred to cover the
implant (Figure 3¢). The right facial vessels were
used as recipient vessels.

At 9 months, the resin implant was removed by
incising the transferred flap, and the skin graft
survived completely (Figure 3d). An eye socket was
reconstructed with no need for an additional skin
graft.

The shape and contour of his reconstructed eye
socket were excellent, and the colour match of the
flap was satisfactory (Figure 3¢).

Discussion

A severely contracted eye socket, the so-called
“malignant” contracted eye socket, [1] cannot be
corrected by conventional methods alone, such as a
full thickness skin graft or a mucosal graft, because
of the poor vascularity of the recipient bed and
deficiency of tissue. The use of a prefabricated
temporoparietal fascial flap [5-7], a temporal mus-
cle flap combined with a skin graft [8], a posterior
auricular flap [9,10], a lateral orbital flap, or an
expanded median forehead flap {11], might be a
good option in some cases, but when the defect is
extensive the volume of the flap is not sufficient.
For such cases, we have used a free flap transfer
for reconstruction of the eye socket since 1980. In
1993, Asato et al. [12] reported a series of 27 cases
of reconstructions with free flap transfers. In most of
their patients in whom eyelids were retained, they
reconstructed the eye socket primarily with a free
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Figure 2. Case 4. (a) Preoperative view. (¢) After radical excision of the rumour including excision of his left eve, a free latissimus dorsi
musculocutaneous flap was transferred to the left superficial temporal vessels. (¢) Final result without an ocular prosthesis. and 7Jd) with an
ocular prosthesis. (Published with the patient’s consent).
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Figure 3. Case 5. (a) After resection of the tumour. () A resin ball draped with a skin graft. (c) After the resin ball had been implanted into
the orbir, a free radial forearm flap was transferred. (4) At the time of removal of the resin ball, the skin graft had survived well. (¢) Final
result of the patient with an ocular prosthesis. (Published with the patient’s consent).
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flap transfer. In a patient whose conjunctival rem-
nant was sufficient, the flap was buried in the orbit
for augmentation alone. In a patient whose con-
junctival remnant was not sufficient, they used the
free flap for partal or total lining of the eye socket.
However, in a patient who had had a complete
resection, the defect could be covered only with a
free flap transfer at the primary operation. In such
cases, an eye socket should be reconstructed secon-
darily in the previously transferred free flap.

In our cases, the eye socket was reconstructed
secondarily in a free flap with a skin graft. Though a
skin graft on scar tissue is prone to a recurrent
contracture, a skin graft on a free flap is resistant to
contracture as a result of its abundant vascularity.
The eye socket is therefore reconstructed in a free
flap, where it retains sufficient volume to hold an
ocular prosthesis. This is the main advantage of
using a free flap at the primary operation, and assists
in revision operations if required later. For patients
who had postoperative radiotherapy for the treat-
ment of retinoblastoma in infancy, the depression
deformity is corrected by augmenting the soft tissue
in the orbitozygomatic region [12].

We modified Antia’s method [1] and used it for
reconstruction in three cases. It is simple and gives a
natural appearance to the eyelid and canthal region,
as shown in cases 4 and 5. In recent cases, we bury
the implant into the orbit at the same time as free
flap transfer, as in case 5, for the patient who will
need reconstruction of the eye socket later.

Because the anterior lobes of the eyelids were
reconstructed with a free flap after excision of the
orbit, the texture and colour match of the flap
becomes a problem. Some local flaps (such as the
lateral orbital flap or the median forehead flap) are
superior to the free flaps as regards texture and
colour match. Most patients tend to wear an eye
patch even after reconstruction, and this prevents
the flap from tanning, which is one of the causes of
the mismatch of texture and colour. Some authors
recommend the use of an external prosthesis when
the defect is extensive. In some cases, this might be a
good choice, but it cannot be worn on unstable skin.

Other serious problems are drooping of the flap,
which results in ptosis of the lower eyelid. Drooping
of the flap is inevitable, particularly when the bone of
infraorbital rim is excised and the zygomaticomax-
illary buttress is absent, and reconstruction of the
socket becomes difficult. To correct ptosis of the
lower eyelid a cartilaginous graft, suspension of
fascia, or pedicled flap transfer may be attempted,
but the results are usually disappointing. It is

difficult to reconstruct the natural shape of the lower
eyelid and canthal region by manipulating soft tissue
in such cases.

Conclusion

Reconstruction of the eye socket in a free flap
transferred after complete excision for malignancy
is difficult. We applied a modified Antia’s method for
three patients, and obtained good aesthetic results. It
is thought that this method offers a good option for
eye socket reconstruction in a previously transferred
free flap. However, mismatch of colour and texture
and drooping of the flap are two major problems in
such patients.
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ABSTRACT

From October 1999 to July 2005, defects after total glossectomy with laryngectomy
(TGL) for cancer of the tongue or middle pharynxwere reconstructed with rectus abdominis
myocutaneous (RAMC) flaps in nine patients. The skin flaps were designed larger in width
than the original defect to create a funnel-shaped oropharynx and prevent stricture. Six
patients had uneventful postoperative courses and began to eat perorally 8 to 15 days
postoperatively. One patient suffered flap necrosis due to arterial thrombosis and
two patients had leakage. Eventually, eight patients could eat soft foods or gruel, except
one patient who had ingested food through a gastrostomy preoperatively. When TGL was
performed without mandibulectomy, the blood supply for the remnant mucosa of the
backside of the mandible is generally not good, for which the reconstruction with the
overlapping deepithelialized flap and muscle is useful for prevention of the fistula formation.
We considered that the RAMC flap is a good option for reconstruction after TGL.

KEYWORDS: Total glossectomy with laryngectomy, reconstruction, rectus abdominis

myocutaneous flap

, Total glossectomy with laryngectomy (TGL) is a
surgical procedure that is performed for tongue-base
cancers or advanced tongue cancers. Survival rates for
advanced tongue carcinoma remain poor despite advan-
ces in multimodality therapy.'™ Five-year cure rates for
stage IV tongue cancers treated with surgery with post-
operative radiation therapy or radiation alone range from
17 to 33%.™* Ruhl and colleagues® reported that cor-
rected actuarial survival was 48 and 38% at 3 and 5 years,
respectively, in 15 patients who had undergone TGL.
Different from total glossectomy without laryngectomy

(TGNL), the defect after TGL is extensive and involves
the entire floor of the mouth and the anterolateral walls
of the pharyngoesophageal tract. Although several re-
ports on the prognosis after TGL have been published, ™
there are only a few reports®® that focus on the
procedure for reconstruction following extensive
ablation, including TGL. Reconstruction after TGL
does not require consideration for the restoration of
postoperative articulation and deglutition without
miss-swallowing. However, large and voluminous flaps
are often needed because the defects are extensive and
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sometimes involve the neck skin in cases with advanced
tongue cancer. Using free jejunal transfer, Jones and
associates® reported an inverted J-shaped funnel and
Imanishi and coworkers® reported the use of an ex-
tended sigmoid-shaped patch after TGL. In the recon-
struction of the pharyngeal space, the use of the gut has
advantages over skin or musculocutaneous flaps’ be-
cause the mucosa undergoes rapid wound healing and is
not prone to postoperative contraction. However, in
cases with complex oropharyngeal defects following
TGL, reconstruction using jejunum has some draw-
backs, such as excessive mucous secretion, flabbiness of
the jejunal mucosa in the oral floor, and lack of
sufficient volume. In our institute, the reconstruction
of the extensive defects after TGL has been performed
using a rectus abdominis myocutaneous (RAMC)
flap. We here analyze these cases and discuss the
merits, drawbacks, and problems, compared with other
procedures.

PATIENTS AND METHODS

Between October 1999 and July 2005, nine patients
underwent TGL for cancer of the tongue or middle
pharynx and had immediate reconstruction with RAMC
flap at the University of Tokyo Hospital. The profiles of
the nine patients are shown in Table 1.

These patients included one woman and eight
men ranging in age from 30 to 77 years, with an average
age of 64 years. There was one patient with stage III
tumor and eight patients with stage IV tumors. All
patients were diagnosed with squamous cell carcinoma.
Seven of nine patients had a history of preoperative
irradiation (30 to 72 Gy). Five patients had diabetes
mellitus, one of whom also had gout and liver dysfunc-
tion. Four patients had recurrent cancer after a previous
operation, of which three patients had previously under-
gone reconstruction with free scapular osteocutaneous

Table 1 Profile of Nine Patients

flap (one patient) or pedicled pectoralis major myocuta-
neous (PMMC) flap (two patients). In these four pa-
tients with recurrent cancer, ablation of the neck skin
was needed because of cancer invasion. In five of nine
patients, segmental mandibulectomy was needed. In all
patients, immediate reconstruction was performed with
the RAMC flap. Three patients were irradiated post-
operatively (40 to 70 Gy). The hospital charts were
reviewed, and the validity of the operative procedure
was assessed based on the time required to the initiation
of oral intake, quality of diet, and complication.
The average follow-up was 10 months (range, 3 to
18 months). Six of nine patients died during the fol-
low-up period (3 to 18 months).

Operative Procedure

The RAMC flap was used because a large and volumi-
nous flap is suitable for the extensive defects after TGL.
The skin flap was designed to match the shape of the
defect, but it was ~20% larger in width to create a
funnel-shaped oropharynx with a downward slope to the
cervical esophagus and to prevent stricture. When cer-
vical skin or lateral mesopharyngeal wall was extensively
ablated, a bilobe-shaped or long skin flap was employed.
When mandibulectomy was involved, the flap was su-
tured directly to the buccal or vestibular mucosa. After
the suture of the flap, the flap was revascularized with
microvascular anastomosis. The rectus abdominis muscle
body was set to cover the great vessels and fill the dead
space on the underside of the mandible.

Case Report (Patient 7)

A 70-year-old man presented with cancer of the tongue
base and underwent extensive ablation including TGL
and bilateral modified radical neck dissection (Fig. 1A).
A free RAMC flap measuring 15 x 10 cm was elevated

Case Age (y) Disease

No. and Sex (Skin Invasion) Stage Complication

Preoperative

Previous Operation Radiation (Gy)

] 57F Base of tongue { —) v {(-) (-) 60

2 60 M Lateral mesopharynx (-} IV DM, gout, liver dysfunction (—) 30

3 64 M Tongue (+) v DM Subtotal glossectomy mandibulectomy 70
(right 1-9) scapular OsC flap

49 M Tongue (+) v DM, arteriosclerosis Left neck dissection 68

5 77 M Base of tongue { +) v () Total glossectomy with laryngectomy 40
PMMC flap

6 69 M Base of tongue () I\ (-) (-) (-}

7 70M  Base of tongue {-) 1] (=) (-) (-)

8 74 M Base of tongue (+) v DM, arteriosclerosis Basal glossectomy with faryngectomy 72
PMMC flap

9 59 M Base of tongue v DM (~) 72

DM, diabetes mellitus; PMMC, pectoralis major myocutaneous; OsC, osteocutaneous.
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Figure 1 (A) After total glossectomy with laryngectomy and bilateral neck dissection, the posterior wall of the middle and
hypopharynx were preserved. Bilateral facial and lingual arteries were figated, but bilateral external carotid arteries, internal jugular
veins, and superior thyroid arteries with thyroid gland were preserved. (B) A RAMC flap measuring 15 x 10 cm was designed. The lined
area (arrow). was deepithelialized. (C) The proximal part of the flap had already been sutured to reconstruct the pharyngoesophageal
space. The deepithelialized section is indicated with an arrow. (D) Schematic of the “deepithelialized flap overlapping method.” The
distal part of the flap was deepithelialized and set to overlap the mucosal stump {top). The deepithelialized part is attached to the
mandibular bone (bottom).

(Fig. 1B). Although the remnant mucosa of the oral ithelialized to overlap the mucosal stump (Fig. 1C, D).
floor with dark color was removed, it was suspected that ~ The deepithelialized part of the RAMC flap was firmly
a part of the mucosal stump might develop necrosis due  attached to the mandibular bone (Fig. 1D). The flap
to insufficient blood supply. Therefore, a part of the  artery and vein (deep interior epigastric artery, deep
RAMC flap corresponding to the gingiva was deep- interior epigastric vein) were anastomosed to the right
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Figure 1 (Continued) (E) Photos taken during video-fluoragraphic study showed a smooth passage without leakage. (F) Ten-month
postoperative finding. The funnelshaped oropharynx was reconstructed.

transverse cervical artery and internal jugular vein,
respectively.

Although the RAMC flap survived perfectly, the
mucosal stump of the oral floor partially degraded into
necrosis, which resulted in slight leakage. However, the
underlying deepithelialized flap epithelialized shortly and
the leakage healed with conservative treatment within
3 weeks. A video-fluorographic study of the recon-
structed oropharynx performed on postoperative day
25 showed a smooth passage without leakage (Fig. 1E).
The patient began to eat perorally on postoperative day
27 and had a soft diet after discharge. The 10-month
postoperative finding is shown (Fig. 1F). A smooth
downward slope of the oral floor to the cervical esophagus
enables the patient to eat and swallow the soft diet easily.

RESULTS

A summary of the nine patients is shown in Table 2.
Three bilobe-shaped and six unilobe-shaped RAMC
flaps were used for the reconstruction. The transferred
RAMC flap survived perfectly in eight of nine cases, but
one flap degraded into total necrosis due to arterial
thrombosis. Among five patients with segmental man-
dibulectomy, hard tissue reconstruction was achieved
using a reconstruction plate in one patient, and this
was not done in four patients. Among four patients with
skin invasion of the cancer, the skin defects were simul-
taneously reconstructed with the bilobed (patient 3, 4) or
long (patient 5) RAMC flap in three patients and with
an additional deltopectoral flap in one patient.

Six patients had uneventful postoperative courses
without leakage or serious complications, and they began
to eat perorally 8 to 15 days postoperatively. In one
patient (patient 8), arterial thrombosis developed 3 hours
postoperatively, and the flap became unsalvageable de-
spite prompt reexploration. As thick scarring spread over
the neck region and involved recipient vessels, we aban-
doned retransferring the free flap and chose reconstruc-

tion with a pedicled latissimus dorsi myocutaneous
(LDMC) flap. Leakage occurred postoperatively and
the wound took ~5 weeks to close with conservative
treatment. The patient began to eat gruel perorally at
postoperative day 45. In one patient (patient 9), the
remnant mucosa of the oral floor (near gingiva) partially
degraded into necrosis and major leakage occurred post-
operatively although the transferred RAMC flap sur-
vived completely. Sudden rupture of the external carotid
artery occurred due to infection 11 days after the oper-
ation. The coverage of great vessels was performed using
a PMMC flap. After the regional infection was con-
trolled, a second salvage surgery was performed using an
LDMC flap. The patient was able to initiate oral intake
on postoperative day 154. In another case (patient 7), the
remnant mucosa of the oral floor partially degraded into
necrosis, but the leakage was slight because a distal part
of the RAMC was deepithelialized intentionally to
overlap the mucosal stump (see Case Report 1). The
leakage healed conservatively within 3 weeks. The pa-
tient began to eat perorally on postoperative day 27 and
had a soft diet.

Finally, eight of nine patients could eat a soft diet
or gruel, and the one patient who could not had had to
ingest most food through a gastrostomy preoperatively.
Six patients died of the disease within 3 to 18 months
after the operation. Three patients are alive with

recurrent cancer (two patients) or without cancer

(one patient).

DISCUSSION

In our series, eight of nine RAMC flaps survived
completely, and one degraded into total necrosis due to
arterial thrombosis. In this patient, salvage recoristruc-
tion was performed using pedicled LDMC flap.
Although the size of the initial RAMC flap was
18 x 10 cm, the width of the LDMC flap was 8 cm,

which was the widest to be closed primarily in this
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patient. Leakage occurred in the rétromandibular region,
the cause of which might have been a tension on the
suture. In free flap transfer i in t.he head and neck, partial
necrosis of the flap is rare,>? whereas the pedicle flap
tends to sustain partial necrosis of the distal parts,
especially in cases where a large flap is required. After
TGL, the defect consisted of the entire floor of the
mouth and the anterolateral walls of the pharyngoeso-
phageal tract. Therefore, the large flap is required for
reconstruction. We now design the RAMC flap with a
width of more than 10 cm so that the tension on the
suture is reduced and a funnel-shaped oropharynx is
created. Patient 1 (whose flap was 17 x 8 cm) was our
first case in this series.

In our series, eight of nine patients (except
patient 7: stage III) had stage IV tongue cancer. Six
patients died of the disease within 18 months, and two
patients were alive but had cancer recurrence. We had
one patient with disease-free survival of 12 months.
Survival rates for advanced tongue carcinoma remain
poor despite advances in multimodality therapy.'™
Five-year cure rates for stage IV tongue cancers treated
with surgery with postoperative :radiation therapy or
radiation alone range from 17 to 33%.>* Ruhl and
colleagues® reported that corrected actuarial survival
was 48 and 38% at 3 and 5 years, respectively, in 15
patients who had undergone TGL, and in addition to
these 15 patients, two patients djed in the immediate
postoperatlve perlod and three died of unknown cause
in less than 2 years.! Because thé prognoses are gen-
erally poor and postoperative irradiation is often planed
in patients with TGL for the tongue cancer, early
wound healing and initiation of peroral diet bring
much benefit to such patients. In our series, segmental
mandibulectomy was added in five cases, among which
bony reconstruction was achieved in one case (patient 1:
reconstruction using titan plate); Mandibular recon-
struction usmg reconstruction plates occas1ona]ly re-
sults in major complications, including refractory
infection or exposure.'®!! In patiénts with TGL, mas-
tication and deglutition are not greatly affected whether
hard tissue reconstruction is performed or not. We
consider that the reconstruction’ with hard tissue is
not always necessary in patlents thh TGL with seg-
mental mandibulectomy.

In cases of reconstructlon after TGNL, the
RAMC flap has been preferabLy used because the
reconstruction of a convex tongue facilitating both
glossal-palatal and glossal- pharyngeal contact is manda-
tory to achieve better restoration of postoperative artic-
ulation and deglutition.>™* On thﬁ other hand, in cases
with TGL, neither prevention of aspn’anon nor restora-
tion of articulation without miss-swallowing has to be
considered. As the passage of foodifrom the oropharynx
to the esophagus depends almost entirely on gravity,
achieving a funnel-shaped oropharynx with a downward

i

slope from gingiva to the cervical esophagus is important
for the smooth passage of the food.

In the reconstruction of pharyngoesophageal
space, the use of the gut has advantages over skin or
musculocutaneous flaps.” The mucosa has rapid wound
healing and is not prone to postoperative contraction.
Jones and associates® reported an inverted J-shaped
jejunal funnel and applied it to an extensive defect
that consisted of the entire oral floor and circumfer-
ential pharyngoesophageal tract after standard total
pharyngolaryngoesophagectomy with extended total
glossectomy. Imanishi and coworkers® reported the
extended~ sigmoid-shaped free jejunal patch after
TGL. However, in cases with complex oropharyngeal
defects following TGL, excess mucous secretion and
flabbiness of the jejunal mucosa in the oral floor are
considered drawbacks. Further, one disadvantage of
their method is a longer suture line. Moreover, in cases
after TGL, large and voluminous flaps are often needed
to fill the dead space at the underside of the mandible,
to cover the great vessels, and to reconstruct the neck
skin that sometimes has been invaded by advanced
tongue cancer. Actually, the neck skin defects were
simultaneously reconstructed with the bilobed (patients
3, 4) or long (patient 5) RAMC flap. In patient 5, a
long gourd-shaped RAMC flap was transferred using a
new method: a shortcut vascular augmented technique,
additionally anatomizing the eighth intercostal perfo-
rator with the lateral branch of the deep inferior
epigastric vessels of the flap itself.’® Reconstruction
with RAMC flap has several advantages over the jejunal
patch:

1. The celiotomy is not needed.

2. As a large flap, it can be harvested as it stands; a
longer suture line is not needed, which contributes to
shorter operating time and decreased risk of anasto-
motic leakage.

3. Complex defects of the oropharyngeal space and neck
skin can be reconstructed simultaneously with a flap
based on a single pair of pedicles.

4. The extensive defects and dead spaces can be recon-
structed with voluminous adiposal tissue and muscle,
covering the great vessels.

5. In cases where segmental mandibulectomy was also
done, the shape of the mandible was preserved to
some extent even without hard tissue reconstruc-
tion, because the musculocutaneous flap has a
thicker and tighter structure compared with the
jejunal patch.

In regards to 2, 3, and 4, the RAMC flap has an
advantage over other (myo-)cutaneous flaps, such as
PMMC, forearm, anterolateral thigh, and latissimus
dorsi flap, which have been commonly used for the
reconstruction of head and neck cancer.




RECONSTRUCTION FOR TOTAL GLOSSECTOMY WITH LARYNGECTOMY/OKAZAKI ET AL

249

The disadvantage of reconstruction with the
RAMC flap is the late contracture of the flap and
inclination to dry due to lack of mucous secretion. In
our series, no dysphagia due to stricture formation of the
digestive tracts was experienced, probably because the
pharyngoesophageal defects are not circumferential, and
we designed the RAMC flap ~20% wider than the
original defect. The oral floor is wet enough for
the oral intake because the parotid gland and duct
were preserved bilaterally after TGL. Although the
patients occasionally needed the aid of liquids to swallow
foods smoothly, they did not have much difficulty eating
a soft diet.

In our series, five patients with segmental man-
dibulectomy had an uneventful postoperative course
without leakage. On the other hand, three of four
patients without segmental mandibulectomy had leak-
age due to partial necrosis of the mucosal stump.
When the TGL was performed without segmental
mandibulectomy, it is probable that the blood supply
for the remnant mucosa of the oral floor was not
good because the bilateral facial and lingual arteries
were ligated during the neck dissection. If a patient has
irradiation preoperatively or has serious complication
such as diabetes mellitus, blood supply to the mucosal
stump becomes worse. Therefore, careful removal of
the remnant mucosa with poor blood circulation is
necessary before flap suture. And it is recommended
that the distal part of the RAMC flap correspond-
ing to the gingiva is deepithelialized and attached
to the mandibular bone, overlapping the mucosal
stump (deepithelialized flap overlapping method)
(Fig. 1D).

In patients who have cancer of the tongue base
and undergo extensive ablation including TGL, we
occasionally have difficulty selecting a suitable recipient
artery in the upper neck region because branches of the
external carotid artery are damaged due to preoperative
radiation and/or previous operation. In such cases,
the transverse cervical artery is often available.!” When
the transverse cervical arteries are not available for the
recipient (e.g., in patient 5 who had a “frozen neck”), we
prefer to apply end-to-side anastomosis directly to
the external carotid artery.!® Regarding the recipient
vein, at least one of the internal or external jugular veins
is usable in most cases.

CONCLUSION

In conclusion, the RAMC flap is a good option for
reconstruction following TGL. Creation of a funnel-
shaped oropharynx using a wider flap is important for
postoperative deglutition. In cases without mandibulec-
tomy, the reconstruction with the deepithelialized flap
overlapping method is useful for the prevention of
leakage in the flap-gingival suture.
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