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TABLE 2
University of Pittsburgh staging system for SCC of the temporal bone*
Status Characteristics

Tl tumor limited to EAC w/o osseous erosion or evidence of soft-tissue extension

T2 tumor w/ limited EAC osseous erosion (not full thickness) or radiographic findings consistent w/ limited (<0.5 cm) soft-
tissue involvement

T3 Lumor eroding osseous EAC ([ull thickness) w/ limited (0.5 em) sofl-tissue involvement, or lumor involving ME &/oc
mastoid

T4 mmor eroding cochlea, petrous apex, medial wall of ME, carotid canal, jugular foramen, or dura mater, or w/ exlensive
(0.5 cm) sofi-tissue involvement; patients presenting w/ facial paralysis

N lymph node involvement (N1) as poor prognostic sign, placing patient in an advanced stage (that is, T1, N1 [Stage 1],
& T2, -3, or -4, N1 [Stage IV]); if lymph node not involved (NO), staging does not change

M if metastasis present (M1), clinical stage is modified to Stage IV, which is considered a very poor prognostic sign; if

metastasis not present (M0), staging determined by T & N status

* Clinical stage (TNM stage) is based on tumor (T) status and modified according to lymph node (N) and metastasis (M) status.

durally and resected along with the tumor mass. For tumors
extending anteriorly to the temporomandibular joint that
involved the medial and lateral pterygoid muscles, orbito-
zygomatic osteotomy was performed to provide a more an-
terior view (3 cases). Through this route, bone drilling was
extended anteriorly along the carotid canal to the inferior
orbital fissure by dividing the mandibular branch of the tri-
geminal nerve, and the pterygoid muscles were detached or
cut close to the lateral pterygoid plate. This procedure al-
lowed complete exposure of the petrous ICA to the ex-
tracranial space, while leaving the lateral tumor mass un-
touched. These procedures are schematically drawn in Fig.
1, and an illustrative intraoperative view after tumor resec-
tion is shown in Fig. 2 (Case 15).

Total TBR. In tumors extending to the petrous apex, total
TBR was performed in 3 cases. Following exposure of the
middle cranial fossa, the tumor around the carotid canal
was first removed in a piecemeal fashion, and then standard
subtotal TBR was performed. After resection of the main
tumor mass, the remaining tumor and bone in the apex
were removed.

Adjuvant Therapy

For patients who had been treated with radiotherapy.
additional doses of radiation were administered postoper-
atively when possible. In the initial cases, preoperative ra-
diotherapy of up to 40 Gy was administered in selected
patients. Seven patients were treated with perioperative
chemotherapy (Table 1).

Prognostic Factors and Statistical Analvsis

To analyze factors that might influence local tumor con-
trol and survival, the pathologically verified surgical mar-
gin; preoperative imaging extensions to the petrous apex,
infratemporal fossa, and jugular foramen; and dural exten-
sions were evaluated by performing a Kaplan-Meier analy-
sis followed by univariate analysis with the log-rank test
{Dr SPSS 1I software, SPSS, Inc.). Statistical significance
was set at a probability value < 0.05.

Results
Tumor Grading and Pathological Margin
Figure 3 depicts the tumor locations including exten-
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sions, according to a pathologically verified surgical mar-
gin. Although relatively small tumors were included in this
study (such as in Cases 8 and 11), most of the lesions
extended upward to elevate the dura or anteriorly intc the
infratemporal soft tissue. As a result, all tumors except 1
(Case 8, T3) were graded as T4 (Table 1).

Given that large tumors exiended to the petrous apex in
Cases 2, 4, and 6, total TBR was performed while preserv-
ing the petrous ICA, inevitably leading to a positive surgi-
cal margin (Fig. 3A). The patient in Case 1 harbored a large
intracranial mass, which was resected in a piecemeal fash-
ion. In Cases 5 and 7, the tumors were relatively small but
involved the temporomandibular joint and pterygoid mus-
cles; these anteriorly extending tumors were removed {rom
the anterolateral direction in a piecemeal fashion.

After this initial experience, which resulted in poor pa-
tient survival, we introduced the orbitozygomatic osteoto-
my technique and achieved a negative surgical margin in
Cases 15, 16, and 17. As shown in Fig. 3B, tumors in these
cases were much larger than those in Cases 5 and 7. For
tumors encroaching on the jugular foramen, the extradural
posterior transjugular approach was combined with the
standard temporal bone resection in 3 cases (Cases 9, 13,
and 15). In another patient (Case 15), the tumor had in-
vaded the lateral wall of the jugular bulb and sigmoid si-
nus, which was removed by the intradural route by directly
opening the jugular bulb after a posterior transjugular ap-
proach. In 3 of these 4 cases, a negative surgical margin
was successfully achieved; in the patient in Case 13, a
small hard tumor mass attached to the fibrous band of the
jugular vein was also removed.

Local Tumor Control and DSS

All patients, except 1 (Case 10), were followed up until
death or the end of the study. During the follow-up period.
local tumor recurrence was observed in 5 patients within
the first 1.2 years (Fig. 4A); all of these patients died with-
in 2 years of treatment. No local tumor recurrence was seen
2 years after surgery. The overall RES rate was 67.5% at 5
years posttreatment.

One patient (Case 8) died following distant metastasis
6 months after surgery, despite having a negative surgi-
cal margin and good local tumor control. Another patient
(Case 3) died of unrelated causes (pneumonia) without evi-
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Posterior Transjugular
Approach

Subaoccipital Craniotomy

FiG. 1. Drawing illustrating the extent of subtotal TBR for tumors with infratemporal fossa and jugular foramen ex-
tension. En bloc resection of the lateral temporal bone can be achieved with a combined orbitozygomatic osteotomy and
posterior transjugular approach, which provide anterior and posterior routes to the carotid canal and jugular foramen,
respectively. Red indicates the carotid artery, and blue indicates the sigmoid sinus and jugular bulb.

dence of recurrence 5.4 years after surgery. Thus, the 5-
year DSS rate was 60.1% (Fig. 4B). No patient who sur-
vived > 2 years showed evidence of disease, with the ex-
ception of the patient in Case 5 who had relatively stable
multiple lung metastases of adenoid cystic carcinoma.

Prognostic Factors

The most important local prognostic factors for temporal
bone malignancy are the size and extension of the tumor,
which have been graded by several authors."®"323 Ac-
cording to the University of Pittsburgh tumor grading sys-
tem, all of the lesions in the present study were graded T4
(most advanced), except 1 (Case 8); therefore, we did not
include tumor grading as a potential prognostic factor.

Instead, we evaluated the effects of a pathologically ver-
ified surgical margin; tumor extension to the petrous apex,
infratemporal fossa, and jugular foramen; and dural in-
volvement on RFS and DSS (Table 3). Both types of sur-
vival were significantly affected by surgical margin and
petrous apex extension. None of the patients with a nega-
tive surgical margin (10 patients) had a local recurrence,
and all of them had a 5-year RFS rate of 100%; those with
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a positive surgical margin (7 patients) had a local recur-
rence within 1.2 years posttreatment and a 5-year RFS rate
of 29% (p = 0.003; Fig. 4A). Similarly, the 5-year DSS
rates in patients with negative and positive surgical margins
were 89 and 29%, respectively (p = 0.03; Fig. 4B).

All patients with petrous apex extensions (3 patients)
who had undergone total TBR had a local recurrence with-
in 1.2 years postsurgery and died within 2 years of surgery:
those without petrous apex extensions had RFS and DSS
rates of 84 and 75%, respectively, 5 years after treatment
(p =0.004 and p = 0.006, respectively). The 3 other factors
evaluated had no significant effect on RFS and DSS, al-
though jugular foramen extensions were marginally signif-
icant in DSS (Table 3).

Surgical Complications

The surgical complications are shown in Table 1. Cranial
nerves VII and VIII were sacrificed during surgery in all
but 1 patient (Case 1), which resulted in facial palsy and
deafness. The mandibular branch of the CN V (V3) was
also sacrificed in 5 patients. In the patient in Case 14, low-
er CNs were resected because of apparent tumor invasion
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with resultant postoperative dysphagia. No other new neu-
rological deficits were noted postoperatively. Severe infec-
tions developed in 2 of the initial 8 cases. In the patient in
Case 1, the infection may have arisen from the dead space
that remained after the tumor invading the brain had been
resected. In the patient in Case 6, a large tumor eroding the
skin had been infected preoperatively due to tumor necro-
sis, which resulted in severe meningitis and encephalitis.
Both patients were successfully treated with antibiotic ther-
apy. In the final 9 cases, the most severe complication was
brainstem edema, which was caused by resection of the
jugular bulb but subsided within 2 weeks. This patient suf-
fered no permanent brainstem symptoms. The overall and
major surgical complication rates, unrelated to a planned
sacrifice of CNs, were 29 and 18%, respectively. None of
the patients died of surgical complications.

Discussion

Primary malignancies involving the lateral skull base
originate from sites such as the EAC, middle ear, and pe-
trous bone or extend from the parotid gland. The rarity, his-
tological heterogeneity, and anatomical complexity of these
lesions make direct comparisons difficult, although they
have been made easier by the proposal of several preop-
erative staging systems."'%*1283-4 Recent studies in which
these classifications have been used are summarized in
Table 4, as are the treatment modalities and outcomes. The
University of Pittsburgh grading system proposed by Ar-
riaga et al.! and Hirsch" is most frequently applied to the
various malignancies and was used in the present study
(Table 2).

As expected, the prognosis of small or early-grade tu-
mors was excellent, with long-term survival rates of usual-
ly = 70%, regardless of the grading system (Table 4). How-
ever, the outcome in patients with advanced tumors was
poor, with survival rates ranging from 0-50%. Focusing
solely on University of Pittsburgh grading studies, the 5-year
survival rates for T4 or Stage 4 tumors were 16419 .46
¥ Therefore, the overall 5-year survival rate of 60% in pa-
tients with advanced tumors in the present study compares
favorably.

Most treatments for these malignancies are a type of

TBR. The extent of resection must be tailored to the loca-
tion and extension of the tumor, which is basically classi-
fied into 4 types (for a review, see Willging and Pensak™).
Canal or sleeve resection via cortical mastoidectomy is
used for lesions confined to the cartilaginous portion of the
EAC and can be extended to include the total osseous canal
lateral to the stapes (lateral or partial TBR). Subtotal TBR
is indicated for tumors extending into the mastoid or mid-
dle ear (T3 tumors) or much larger and more extensive le-
sions (T4). The principle of this en bloc procedure was first
described by Parsons and Lewis.?” For tumors extending to
the petrous apex, total TBR is often indicated, and resection
of the apex is inevitably piecemeal.

En bloc resection has been used for extensive tumors in
the majority of recently reported studies (Table 4), with
subtotal TBR documented in < 12 cases in these studies,
except in those by Goodwin and Jesse'® and Moffat et al.*
Moreover, because of difficulties with en bloc resection,
some lesion parts have been resected in a piecemeal fash-
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Fic. 2. Case 15. Photograph obtained after en bloc subtotal TBR
v:a the orbitozygomatic and posterior ransjugular approaches,
wing complete removal with a tumor-free margin. The maxilla,
orbit jugular bulb, and ICA were all exposed after removal of the
lesion. XI = accessory nerve; XII = hypoglossal nerve.

ion, as described by Moody et al.® and McGrew et al.*
Accordingly, most outcomes following en bloc resection
of Grade T4 tumors remain poor and are comparable to
outcomes in other studies of piecemeal gross-total resec-
tion.*'* Despite these difficulties, en bloc resection with a
tumor-free margin is reportedly a major prognostic indica-
tor of excellent long-term survival ranging from 75-100%
al 5 years postireatment. %5263 Compare this rate with
that in patients with a positive surgical margin, who usual-
ly die within 2 years posttreatment. Thus, the most critical
issue for improving long-term outcome in patients with
Grade T4 tumors appears to be enhancing en bloc resecta-
bility.

Our initial experience with extensive tumors (Grade T4)
was similar in that en bloc resection with a tumor-free mar-
gin was technically difficult and led to poor patient sur-
vival. To overcome this trend, we introduced 2 methods.
The first method was orbitozygomatic osteolomy, which
allowed wider access to intracranial skull base lesions
while minimizing brain retraction.””* This technique, which
was later modified and renamed the “orbitozygomatic in-
fratemporal fossa approach,”'>'® also provided a wider
view of the infratemporal fossa." particularly from the an-
terior direction. Performing an anterior or infratemporal
tumor resection reportedly has been associated with a poor
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A: Surgical Margin (+)

prognosis.?' By using this technique in the present study,
we achieved en bloc resection of tumors extending into the
infratemporal fossa with a negative surgical margin, and
these lesions were larger than those in previous cases.

The second method was the direct posterior approach to
the jugular foramen without entering the mastoid process.
A popular technique in the field of otolaryngology is the
infralabyrinthine approach through a partial mastoidecto-
my,"” which leads to turnor exposure or transection of large
Grade T4 tumors extending to the jugular foramen. In the
neurosurgical literature, however, the posterior approach as
an extension of a suboccipital craniotomy without mas-
toidectomy, which provides an advantage in lateral base
malignancies, has been described by Hakuba et al.," Sasaki
and Takakura,* George et al.,* and Kawahara et al.’ We
therefore used this approach in 4 cases in the latter half of
the series and achieved a negative surgical margin in 3 of
these cases. The introduction of these techniques markedly
improved the probability of successful en bloc resection
and survival (Table 1 and Fig. 3B). Recurrence-free sur-
vival and DSS rates 5 years after treatment in patients with
a negative surgical margin were excellent (100 and 89%,
respectively, vs 29% with a positive margin). Because of
the high rate of negative surgical margins, the overall DSS
rate 5 years after treatment improved to 60% among our
series, which exceeded the rate in many previous studies
(Table 4).

Another factor associated with poor patient survival is
dural invasion. In the present study, preoperative MR im-
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B: Surgical Margin (-)

FiG. 3. Schematics revealing tumor locations and extensions in the temporal bone according to case number.  A: Tu-
mors in which a positive surgical margin was verified pathologically. B: Tumors with a negative surgical margin.

aging suggested dural invasion in 8 cases. Although overt
brain invasion was apparent in 1 of these cases, the tumors
in the other 7 did not invade intradurally and were com-
pletely resected with a wide safety margin. Thus, dural in-
volvement on preoperative imaging studies did not affect
long-term tumor centrol and survival,

Lesion extension to the petrous apex is usually resected
piecemeal in total TBR, and the performance of this tech-
nique is usually associated with a worse 5-year survival
rate than subtotal TBR,* which was estimated to be (0% in
a systematic review by Prasad and Janecka.” It is also relat-
ed to the issue of ICA sacrifice, and in this regard, Bris-
man et al. ¥ have recommended ICA sacrifice and revas-
cularization for extensive tumors. In their study, however,
only 1 patient with adenoid cystic carcinoma out of 7 who
had undergone carotid sacrifice and revascularization sur-
vived > 2 years without tumor recurrence, for a major com-
plication rate of 71%. This outcome is similar to that in the
present study, in which all 3 patients with petrous apex ex-
tension who had undergone total TBR with ICA preserva-
tion died within 2 years of surgery. Based on these results.
we believe that curative resection for these tumors is rarely
possible and that ICA sacrifice does not improve the sur-
vival rate but rather increases the likelihood of complica-
tions.

Given the relatively high risks of en bloc surgery, piece-
meal resection combined with radiotherapy has been rec-
ommended by Kinney and Wood'® and Birzgalis et al.,* for
a survival rate of 37-45% (Table 4). Authors of these early
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tive = negative surgical margin; Positive = positive surgical mar-
gin.

studies used different classification systems, and therefore,
the results cannot be compared with those in other reports.
Although radiotherapy is usually combined with surgery in
the treatment of such tumors, a recent study in which the
University of Pittsburgh classification scheme was used re-
vealed the limitations of conventional radiotherapy for ad-
vanced tumors, with a disappointing 5-year survival rate of
20% for Grade T4 tumors.”

In contrast, new technologies, such as 3D conformal
radiotherapy, IMRT, and charged-particle therapy, can now
be applied in the treatment of various head and neck malig-
nancies.’ In the context of charged-particle therapy. the 3-
year overall local control and survival rates have been 60
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TABLE 3

Factors predictive of RFS and DSS in 17 patients
with skull base malignancy

p Value
No. of
Parameter Patients RFS Dss

surgical margin 0.003* 0.031*

positive T

negative 10
fumor extension to

petrous apex 3 0.004* 0.006*

infratemporal fossa 6 0.102 0.199

jugular foramen 6 0.179 0.048*

dura mater 8 0.099 0.278

* Statistically significant on univariate analysis with log-rank test.

and 33%, respectively, for carbon-ion therapy® and 74 and
44%, respectively, for proton beam therapy.® Even betier
results have been reported following IMRT for nasopha-
ryngeal carcinoma, in which the 3- to 4-year local control
and overall survival rates have been estimated as 82-98%
and 77-88%, respectively, although the follow-up period
remains short.%" Based on these preliminary data, we pre-
dict that more patients will be treated using new radiother-
apy alone or in combination with surgery.

However, these data should be analyzed with caution.
Squamous cell carcinoma, which is the most common his-
tological subtype, is the least responsive to charged-particle
therapy (with a 5-year local control rate of 34%) and
patient survival is poor,” indicating that the presence of
some viable tumor cells can contribute to distant metasta-
sis.®* In addition, the good IMRT results for nasopharyn-
geal carcinoma might not be applicable to temporal bone
malignancies, as the dosage must be limited to avoid possi-
ble side effects to adjacent brain. Therefore, we still rec-
ommend radical en bloc TBR aiming for a negative surgi-
cal margin, which has the potential to produce a 5-year
survival rate of > 75% 21025262938

Conclusions

Despite progress in skull base techniques in head and
neck surgery and neurosurgery, the long-term prognosis of
large lateral skull base malignancies remains poor. This
poor prognosis is mostly related to the probability of en
bloc tumor resection. While working as a multidisciplinary
team, we have combined surgical techniques commonly
used in the neurosurgical field (namely orbitozygomatic
infratemporal fossa and posterior transjugular approaches)
and improved the resectability of lesions and long-term sur-
vival of our patients. More active participation of neuro-
surgeons could further improve the probability of success-
ful en bloc resection of these tumors. Lesions involving the
brain and those extending to the petrous apex with ICA
involvement still carry the worst prognosis. We believe that
radical TBR is not curative in such cases and therefore
should rarely be indicated. In such cases, new radiothera-
pies (such as IMRT or charged-particle therapy) could be
used alone or in combination with less invasive palliative
SULZETY.
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Background: Salvage surgery after definitive radiotherapy with or without chemotherapy is
still controversial, especially in cases of hypopharyngeal cancer because of the poor progno-
sis and surgical complications. Irradiation of the skin resulis in loss of flexibility of the skin
and impairment of the normal healing processes, thereby increasing the risk of wound infec-
tions, which could be potentially life-threatening. In an attempt to diminish the risk of major
complications, we performed planned cervical skin replacement with salvage total pharyngo-
laryngectomy (TPL).

Methods: From 2005 to 2006, six patients underwent salvage TPL and cervical reconstruc-
tion with a deltopectoral flap at our hospital. The cervical skin replacement was determined
pre-operatively and not according to the intraoperative status.

Results: There were no major post-operative complications. Both the prolongation of the
operation time and of the duration of hospitalization were within accepiable limits.
Conclusion: Planned cervical skin reconstruction appears to be an appropriate and accepta-

ble procedure with salvage pharyngolaryngectomy to avoid major complications.

Key words: hypopharyngeal cancer — reconstruction — chemoradiotherapy — salvage surgery —

complication

INTRODUCTION

Remarkable improvements have been achieved in the
treatment of head and neck squamous cell carcinoma
(HNSCC) in recent years, owing to the advances in the
radio- and chemoradiotherapeutic techniques employed. In
the case of hypopharyngeal cancer, concurrent chemora-
diotherapy has been shown to yield good complete response
rates (1) and radiation combined with induction chemother-
apy has been reported to be equivalent in therapeutic effect
to surgery-based therapy which causes loss of voice (2,3).
As organ preservation is very important for patients, more
and more patients have begun to prefer radiation-based treat-
ments. Unfortunately, in cases with locoregional control

For reprints and all correspondence: Kenta Watanabe, Department of
Otolaryngology, Faculty of Medicine, University of Tokyo, 7-3-1 Hongo.
Bunkyo-ku, Tokyo 113-8655, Japan. E-mail: Quentaw@aol.com

failure, surgical intervention is often considered as a salvage
measure. However, the rationale of salvage surgery for
locally recurrent hypopharyngeal cancer is still controversial
in view of the high incidence of post-operative complications
and the poor prognosis (4). Irradiation may cause radioder-
matitis and fibrosis, with the resultant scarring producing
loss of flexibility of the cervical skin and subcutaneous soft
tissues, which poses surgical difficulties during subsequent
salvage surgery. In addition to the intraoperative difficulties,
the risk of post-operative complications, some of which can
be life-threatening, e.g. carotid artery rupture, is also signifi-
cantly increased (4—6). Wound healing is delayed and the
normal processes of healing are impaired, which increase the
risk of dehiscence and the chances of bacterial infection (7).
Therefore, we were prompted to attempt replacement of the
irradiated cervical skin with non-irradiated skin during
salvage surgery. In this study, we report the usefulness of

‘¢ The Author (2008). Published by Oxford University Press. All rights reserved.
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Table 1. Patient characteristics

Patient Age Sex Primary disease® Primary treatment Time to salvage rTNM

1 63 Male HPC(PS) T2NOMO HART 72Gy 5 months rT2NOMO
2 62 Male HPC(PC) TIN2bMO cCRT 70Gy 9 months rT2NOMO
3 34 Male CeEso TxN2bMO cCRT 60Gy 2 months rI3NZbMO
4 63 Male HPC(PS) T3IN2bMO RT 70Gy with ICT 1 y 1 month (T2NOMO
5 60 Male HPC(PS) T3NOMO <CRT T0Gy 2 y 6 months rI3NOMO
6 64 Male HPC(PS) T2ZNOMO HART 72Gy with [CT | y 4 months rT2ZNOMO

The TNM classification of cervical esophageal cancer was applied as that of hypopharyngeal cancer. HPC, hypopharyngeal cancer; CeEso, cervical
esophageal cancer; PS, pyriform sinus; PC, post-cricoid: HART, hybrid accelerated radiotherapy; ¢cCRT, concurrent chemoradiotherapy; RT, radiotherapy:

[CT, induction chemotherapy; ITNM, TNM stage at recurrence.
“TNM (UICC 2002).

‘preoperatively planned’ cervical skin reconstruction with a
deltopectoral (DP) flap in cases undergoing salvage total
pharyngolaryngectomy (TPL) after intensive radiotherapy or
concurrent chemoradiotherapy, for the prevention of major
post-operative complications.

PATIENTS AND METHODS

From February 2005 to December 2006, a total of six
Japanese patients underwent salvage TPL and planned cervi-
cal reconstruction with a DP flap at the University of Tokyo
Hospital, Tokyo, Japan. All patients were males, with a
mean age of 61 years (range 54—64 years). Of the six
patients, five had hypopharyngeal cancer and one had cervi-
cal esophageal cancer. Pathologically, the primary lesion
was squamous cell carcinoma in all the cases. The patients
had previously received radiation therapy or concurrent che-
moradiotherapy, as described in Table I, however, local
recurrence necessitated salvage surgery. The chemotherapeu-
tic regimen for concurrent chemoradiotherapy was intrave-
nous cisplatin, pirarubicin hydrochloride and fluorouracil,
administered either singly or in combination. The mean
interval from the primary therapy to the salvage surgery for
local recurrence was 12.5 months (range 2—30 months). The
TNM stages at recurrence (rTNM) are also shown in
Table 1.

All patients gave informed consent for the surgical pro-
cedure after obtaining a thorough understanding of the risks
of the salvage surgery. TPL with pharyngeal tube reconstruc-
tion using a free jejunal flap was performed for locally recur-
rent disease in all cases, and neck dissection was also
undertaken where possible. Simultaneous cervical skin
reconstruction with a DP flap, after sacrificing the irradiated
anterior cervical skin, was performed with epidermization of
the donor site of the fiap with a graft from the femoral area
(Fig. 1). Prophylactic antibiotics (cefotiam hydrochloride or
cefazolin sodium) were given to all patients for 4—6 post-
operative days. This procedure was determined pre-
operatively in all the cases of this series according to the

Figure 1. Intraoperative view of the procedure. liradiated anterior cervica!
skin is sacrificed and replaced with a flexible deltopectoral (DP) flap.

comprehensive physical condition of the irradiated cervical
skin, i.e. its flexibility, color and the thickness of the subcu-
taneous fat tissue. The peri- and post-operative courses of all
the cases were evaluated retrospectively to determine the
incidence of complications and the prognoses. The severity
of the complications was classified according to the scheme
proposed by Weber et al (8).

RESULTS

The surgical procedure was as mentioned above, and a
schema is shown in Table 2. Bilateral level -1V neck dis-
section was also performed in the majority of the cases.
Neck dissection was omitted in one case due to the strong
inflammatory adhesions that had developed following the
development of a cervical abscess, and unilateral dissection
was performed in another case due to previous neck dissec-
tion on the opposite side. The mean operation time was 12k
13 min (range 10 h 15 min—14 h 3 min). The mean intrao-
perative hemorrhage volume was 398 ml (range 250—
500 ml). Two cases required intraoperative blood transfusion.
The mean time to oral intake after the operation was 12.5
days (range 10—15 days). The mean duration of hospitaliz-
ation after operation was 28 days (range 22—40 days).



Table 2. Surgical data and prognosis
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Patient Surgical procedure Operation time Hemarrhage (ml) Blood transfusion Prognosis

1 TPL + FIT +DP 12h 445 = DOD after 12 months
4 TPL + bil.ND + FIT 4+ DP I3 h 5 min 500 - NED after 31 months
3 TPL + bilND + FIT + DP 14 h 3 min 510 + DOC after 7 months
4 TPL + bilL.ND + FJT + DP 12 h 25 min 250 + DOD after 6 months
- TPL + bil ND + FIT + DP 11 h 30 min 280 = NED after 15 months
6 TPL + 1tND + FJT + DP 10 h 15 min 400 - NED after 14 months

TPL, total pharyngolaryngectomy; FIT, free jejunal transfer; DP, skin reconstruction with a deltopectoral flap: ND, neck dissection; DOD, died of the disease;

NED, no evidence of disease; DOC = died of other cause.

None of the cases developed any major acute post-operative
local complications, such as flap necrosis, salivary fistula
formation and life-threatening major vessel crisis, or sys-
temic complications. Therefore, during hospitalization, no
further surgical procedures were necessitated in any of the
cases and there were no surgery-related mortalities. In two
cases, wound infection (peri-tracheostoma infection)
occurred as an acute minor post-operative complication,
which was treated by intravenous antibiotic administration.
In two cases, stenosis of the tracheostoma was observed
because of the coverage of the stoma by the sagging DP
flap; this was treated by tube insertion or pulling up of the
sagging skin with a tape after hospitalization (Fig. 2).
During the follow-up period, two of the six patients died of
the disease: one died due to recurrence in the parapharyngeal
space and skin metastasis 6 months after the surgery, and
another due to recurrence in the supraclavicular region 12
months after the surgery (Table 2). One patient died of other
causes 7 months after the surgery, although he had lung
metastasis at that time. The remaining three patients are
alive at the time of writing, without evidence of disease
recutrence (follow-up period range 14—31 months).

DISCUSSION

Intensive radiotherapy and concurrent chemoradiotherapy are
becoming increasingly preferred strategies for the treatment

of HNSCC. Previous studies have reported better survival
rates with altered fractionated radiotherapy, including hyper-
fractionated and accelerated radiotherapy, than with conven-
tional radiotherapy (9,10). Also, concurrent chemoradiation
methods are now commonly chosen for advanced-stage head
and neck cancers based on the equivalent or superior survi-
val, locoregional control and organ preservation rates (1,11).
Soo et al. (12) reported that there was no significant differ-
ence in the survival rate between advanced HNSCC patients
treated by surgery and those treated by concurrent chemora-
diotherapy. Recently, hyperfractionated or accelerated hyper-
fractionated concurrent chemoradiotherapy has also been
evaluated for very advanced HNSCC (13,14). In cases of
hypopharyngeal cancer, radiotherapy combined with induc-
tion chemotherapy has been reported to yield equivalent out-
comes to surgery combined with post-operative radiation
(2,3). As organ preservation, especially laryngeal preser-
vation, may be expected to improve the quality of life, the
aforementioned treatments have come to be increasingly pre-
ferred as compared to conventional surgery combined with
post-operative radiation in patients with HNSCC (13).

On the other hand, in those cases with failure of organ
preservation therapy, surgical procedures often need to be
considered for salvage. The usefulness of salvage surgery is
still controversial and such a surgery is regarded as a *high
stake’ surgery, because of the poor prognosis, high risk of
complications and also even the low cost—benefit ratio of the
treatment (4—6,16). The disease-specific 5-year survival rate

Figure 2. Stenosis of the tacheostoma was seen in two cases. (A) Due to sagging of the DP flap (arrows in A); tube insertion (B) or pulling up of the flap

with a tape {arrows in C) was condacted after hospitalization.
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of salvage surgery has been reported to be only 20%,
especially in cases of hypopharyngeal cancer, and it has,
therefore, been suggested that in these cases, salvage surgery
should be performed only in very carefully selected cases
(4). Not only minor complications, but also major ones, such
as fistula formation and flap necrosis, are often reported in
cases undergoing salvage surgery, which can sometimes
directly lead to life-threatening carotid artery rupture (4—6).
Although Proctor et al. (17) reported that patients treated by
chemoradiation did not seem to be any significantly
increased risk of acute post-salvage surgery complications,
they did not include cases undergoing free tissue transfer in
their study series. Meticulous attention should be paid to the
operative procedure during salvage TPL, because the carotid
arteries of both sides are exposed during the surgery. We,
however, believe that salvage surgery should not be unduly
restricted, except in unresectable cases and high-risk surgical
cases because of poor general conditions, as better survival
would be expected in cases with a favorable TNM stage at
recurrence and a negative tumor resection margin (18); fur-
thermore, even if the prognosis is poor, successful surgery
without any major complications might still prolong the
patients’ time spent at home.

From January 2003 to 20035, we treated eight cases of
salvage TPL with free jejunal transfer at our hospital, in
none of which we performed skin reconstruction. We
encountered major post-operative complications in four out
of the eight cases, including one case of anastomotic leak
that necessitated a second operation and three cases of
carotid rupture. Therefore, the incidence rate of major com-
plications was as high as 50%. Retrospective analysis of
these cases has revealed that in the cases with the carotid
rupture, the complication had developed consequent to
wound infection caused by skin flap necrosis or seroma
caused by poor vascularization and loss of flexibility of the
irradiated skin, even in the absence of salivary fistula for-
mation or jejunal flap necrosis. Irradiation damages the skin
and subcutaneous tissue in terms of impairing wound
healing (7). Impairment of fibroblast function by irradiation
effects atrophy, contraction and fibrosis, leading to impaired
wound healing (7), and surgeons often encounter surgical
difficulties while operating on the irradiated tissue (6). It is
recommended that all possible dead spaces be filled and that
wounds be drained well and closed without tension to avoid
the formation of seromas or hematomas which could cause
wound infection (7,19). The effect of irradiation on wound
healing is clearly dependent on the radiation dose (20) and
organ damage occurs more frequently in patients undergoing
concurrent chemoradiotherapy than in those undergoing
radiotherapy alone (21). It has also been reported that
surgery after induction chemotherapy was associated with
a higher risk of post-operative complications in patients
with HNSCC (22). Therefore, in this report, we have
suggested a new surgical procedure, namely ‘preoperatively
planned’ reconstruction of cervical skin with salvage
TPL after radio- or chemoradiotherapy using non-irradiated.

flexible and well-vascularized DP flaps. We have performed
this procedure in cases needing salvage TPL at our hospital
since February 2003, and have noted that the complication
rate is indeed lower than that in the cases in which skin
reconstruction is not undertaken after radio- or chemora-
diotherapy. Reconstruction with flexible skin allows easy
drainage and wound healing, reducing the risk of infections
following the formation of seromas or hematomas. While
there are some reports which suggest a high complication
rate with the use of DP flaps and sacrifice of donor site, such
as conspicuous scar deformity in the upper chest region (23),
the DP flap remains a major useful candidate for neck recon-
struction, especially as a salvage option (24), and indeed, we
did not encounter any major complications in our series. The
vascularization of the DP flaps, which we used only for cov-
ering the anterior neck region in this series, was maintained
well, when the several perforators of the internal thoracic
artery were preserved appropriately. Although superselective
or selective neck dissection in salvage surgery and no elec-
tive neck dissection in recurrent NO cases have been advo-
cated (25,26), we suppose that replacement of cervical skin
makes performance of neck dissection combined with TPL
safer and also improves locoregional control. Although we
have not yet determined definite criteria for this procedure,
we think that it is especially valid for cases treated by con-
current chemoradiotherapy or altered fractioned radiotherapy,
because the cervical skin in these cases seems calloused and
poorly vascularized. During the same period, we encoun-
tered only two cases of salvage TPL without skin reconstruc-
tion which resulted in just a minor anastomotic leak and in
no post-operative trouble, respectively, but they were cases
of failure of conventional radiotherapy alone.

In this series, the operation time, time to oral intake and
the duration of hospitalization all tended to be longer than
those after TPL with a free jejunal flap reconstruction per-
formed as first-line treatment at our hospital, although the
data were not strictly comparable. The prolongation of the
operation time was attributed to the surgical difficulties
encountered during the manipulations in the irradiated area
and the extra time required for elevation of the DP flap and
epidermization at the donor site. Furthermore, the pro-
longation of hospitalization was attributed to the extreme
caution required in monitoring the wound condition and hes-
itation against early start of oral intake post-operatively

-because of anxiety about salivary fistula formation, which

was reported to occur in about 20% of cases undergoing
salvage surgery in a previous study (5), and the long time
required for epithelialization at the donor site of the DP flap
and the skin grafting. We do not believe that these are too
problematic, and also from the medical economics point of
view, this procedure might prove to be more cost-beneficial
than managing potential major complications following
surgery which might necessitate other expensive medical
interventions. As minor complications, we encountered ste-
nosis of the tracheostoma in two cases, which did not
deteriorate the quality of life of the patients. In this report,



although we have presented only a small number of trial
cases, the results suggest that the survival prognosis might
be as poor as that reported previously (4), because half of
the cases died within the very short follow-up period. On the
other hand, all of the patients could be discharged from the
hospital without major complications and could spend their
last days at home without any medical intervention, with a
good locoregional control rate. Recently, Fung et al. (27)
reported a new surgical technique to avoid major wound
complications, involving the use of a free vascularized flap
placed at the pharyngeal closure at the time of salvage laryn-
gectomy after chemoradiotherapy. They report that the tech-
nique ‘converts’ major wound complications into minor
ones. Although we also do, of course, believe that salvage
TPL is not a very safe surgical procedure and that the indi-
cations should be considered very carefully after obtaining
informed consent, the procedure described in this report,
even though the number of cases in which it was tried was
small, could reduce the risk of major complications as
suggested by Fung et al (27), and appears to be acceptable.
A greater number of cases should be accumulated and fol-
lowed up tor complications to validate the usefulness of this
preventative procedure for salvage surgery, to establish defi-
nite criteria for the procedure and to develop even safer sur-
gical techniques.
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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.,?
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)*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.




RECONSTRUCTION OF PHARYNGOESOPHAGEAL DEFECTS/OKAZAKI ET AL

215

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 (LC), 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 ITV
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, two 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 VAV 10
TCA/STA IJV/EIV 7
STA/ACA 5 CRVIUY 1
*ECA/TCA EJVIEWV 1
TCA/ACA 1 EJVIITV 1

20 20

*ECA, end to side anastcmasis; CFV, commaon 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%).2 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
pcdlclc alone can mdependently supply the jejunal
flap).’> However, the sacrifice of two jejunal segments
nourished by two root vessels is too 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, arrhythmia, 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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ORIGINAL ARTICLE

Free Jejunal Transfer for Patients With a History of
Esophagectomy and Gastric Pull-Up

Hirotaka Suga, MD, Mutsumi Okazaki, MD, Shunji Sarukawa, MD, Akihiko Takushima, MD,
and Hirotaka Asato, MD

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 dyspbagia. Even in
patients with a history of esophagectomy and gastric pull-up, free
jejunal transfer can be performed safely, although the functional
outcome of swallowing 1s not always satisfactory.

Key Words: free jejunal transfer, history of esophagectomy,
dysphagia
{(Ann Plast Surg 2007;58: 182-185)

It 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 mternal 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-
sig) 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, | 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, | patient to the gastric
tube) showed no stricture. However, their reconstructed tracis
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 Thrombesis Fistula Dysphagia Menths

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

2 SOM 6 (=) E =) =) =) 9

3 T4M 16 60 Gy G (=) (=) (=) 2

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

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

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

T 2M 5 70 Gy E =) (=) (+) b 6

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

9 45M 2 50 Gy E (=) (=) =) 3
10 65/M 12 Dose untraced E (=) (=) (t) s 24
11 55M 2 72 Gy E (=) (=) (=) 14
12 61/M 12 Dose untraced E (=) (=) (+) b 11

a, stricture; b. 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 been
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
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FIGURE 2. The distal jejunal stump is anastomosed directly
to the gastric tube. |, 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



