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ABSTRACT

Flap Selection for Secondary Reconstruction
of Hypopharynx and Cervical Esophagus

Akihiko Takushima, MD*, Toshiharu Minabe,
MD*, Akiva Momosawa, MD*, Hirotaka Asato,

MD**, Mutsumi Okazaki, M *‘_
and Kiyonori Harii, MD*

Free jejunal transfer has become the preferred

method for pharyngoesophageal reconstruction.
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Gastric pull-up and colon interposition are prefer-
red options for total esophageal replacement.
Despite these techniques’s popularity, complica-
tions including fistula, stricture, and flap failure
are sometimes encountered, resulting in the need
for secondary reconstruction. In this paper, a strat-
egy for secondary pharyngoesophageal reconstruc-
tion' is described. When a fistula without stricture
is persistent, cervical skin should be reconstructed
with direct closure of the fistula. In such cases, the
pectoralis major musculocutaneous island flap is
our first choice. When the stricture with or with-
out fistula only exists in the neck, free jejunum
should be selected as well as the primary recon-
struction. When an entire esophageal reconstruc-

— 1206 —

tion is required, intestinal pull-up with vascular
augmentation should be selected. When donor
vessels are not available due to post-operative
radiation or severely scarred tissue, traditional
skin flaps such as the pectoralis major or latis-
simus dorsi musculocutaneous flaps are used for
esophageal reconstruction.

*Department of Flastic and Reconstructive Surgery,
Schaol of Medicine, Kyorin University, Tokye 18I-
8611

** Department of Plastic and Reconstructive Surgery,
Graduate School of Medicine, University of Tokyo,
Tokyo 113-8655
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BACKGROUND. Adolescent-onset and adult-onset esthesioneuroblastoma is 2 rare
disease and is considered incurable, In many patients, local resection and radiation
are chosen as clinical therapy with or without chemotherapy. It was reported
previously that local resection and radiotherapy led to temporary remission and, in
many patients, recurrent disease. Although combination with chemotherapy has
been regarded as promising, an effective regimen has not been established. In the
current study, the authors investigated the effect and tolerability of the combina-
tion of chemotherapy, radiotherapy, and peripheral blood stem cell transplanta-
tion (PBSCT).

METHODS. The study population included 12 patients with adolescent-onset and
adult-onset esthesioneurohlastoma classified as Kadish Stage A-D. The patients
received two cycles of combination chemotherapy, which consisted of cyclophos-
phamide, doxorubicin, and vincristine (CAD) with continuous-infusion cisplatin
and etoposide (CVP). This was combined with radiotherapy with or without PB-
SCT.

RESULTS. Nine of 12 patients (75%) obtained more than a partial response after
only 2 cycles of chemotherapy. After radiation with or without PBSCT, six patients
obtained a complete remission (CR). The longest survival was > 3 years. All
patients who underwent PBSCT obtained a CR. The most severe side effects were
loss of sodium and potassium induced by cisplatin-related renal tubular distress.
Those abnormalities were temporary, and all patients recovered.

CONCLUSIONS. The chemotherapy regimen with CADO and CVP does not require
continuation for a long time and is very effective and tolerable for patients with
adolescent-onset and adult-onset esthesioneuroblastoma. The combination with
radiotherapy and PBSCT may lead to a CR without facial disfigurement, In this
report, the authors discuss the feasibility and efficacy of this multidisciplinary
approach. Cancer 2004;101:1437-44. ©@ 2004 American Cancer Society.

KEYWORDS: esthesioneuroblastoma, combined chemotherapy and radiotherapy,
peripheral blood stem cell transplantation, toxicity.

N euroblastoma is the most common extracranial tumor of child-
hood.! This tumer originates from precursor cells of the periph-
eral nerve system and usually arises in a paraspinal location in the
abdomen or chest. Esthesioneuroblastoma is very rare in both chil-
dren and adults, constituting only 3% of all intranasal neoplasms.? Its
etiology is unknown. The tumor arises from the olfactory mucosa of

Published online 27 July 2004 in Wiley InterScience {www.interscience.wiley.com).
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the cribriform plate, the upper one-third of the nasal
septum, and the upper surface of the superior turbi-
nate, extending to the base of the skull and to the
intracranial space. Incidence peaks first between ages
11 years and 20 years and, later, between ages 51 years
and 60 years.*>

Surgical resection has been recommended as the
main treatment modality for patients with esthesion-
euroblastoma.®” In patients who have aggressive dis-
ease that involves intracranial invasion, preoperative
or postoperative radiotherapy is necessary.**'* In
many patients, local recurrences often are seen.'® Re-
cently, combined chemotherapy has been adjusted for
patients with metastatic esthesioneuroblastoma.'®-2°
Eich et al. described how multimodality therapy, in-
cluding preoperative or postoperative radictherapy
and chemotherapy, improved event-free survival in
patients with advanced esthesioneuroblastoma.”
Fitzek et al. reported that two courses of cisplatin
(CDDP) and etoposide (VP-16) (CVP) followed by
high-dose proton-photon radiotherapy were very ef-
fective in esthesioneuroblastoma. The 5-year survival
rate population was 74%.*!

Because of the rarity of the disease, no optimal
chemotherapy modality has been established for pa-
tients with esthesioneuroblastoma. For our 12 adoles-
cent and adult patients with esthesioneuroblastema,
we combined chemotherapy and radiotherapy with
autoperipheral blood stem cell transplantation (auto-
PBSCT) and, to date, have obtained better results. In
this report, we discuss the benefits and tolerability of
this combination for the treatment of patients with
esthesioneuroblastoma.

MATERIALS AND METHODS

Patient Population and Staging

A retrospective analysis was performed of all patients
who were admitted to our department from March,
2000 to December, 2003 with esthesioneuroblastoma,
as diagnosed from nasal biopsy. Medical records or
operative and pathologic records were obtained from
clinical charts at our hospital. Clinical staging at diag-
nosis was performed, based on Kadish clinical stages,
with magnetic resonance imaging (MRI). Kadish Stage
A refers to disease confined to the nasal cavity; Stage B
refers to disease that is confined to the nasal cavity
and one or more paranasal sinuses; Stage C refers to
disease extending beyond the nasal cavity or parana-
sal sinuses and includes cases with involvement of the
orbit or base of the skull as well as cases with intra-
cranial extension; and Stage D refers to cases with
tumor metastases to cervical lymph nodes or distant
organs.?
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Treatment Design

All patients received two cycles of combination che-
motherapy, consisting of cyclophosphamide (CY),
doxorubicin (ADR), and vineristine {VCR) (CADQO) with
continuous-infusion CVP. The original doses of the
European study group’s regimen were as follows: CY
300 mg/m? on Days 1-5, ADR 60 mg/m?® on Day 5, VCR
1.5 mg/m? on Days 1 and 5, VP-16 100 mg/m® on Days
1-5, and CDDP 40 mg/m? on Days 1-5. We set our
modified regimens as follows: Regimen A: CY 240
mg/m? on Days 1-5, ADR 48 mg/m? on Day 5, VCR 1.2
mg/m? on Days 1 and 5, VP-16 80 mg/m” on Days 1-5,
and CDDP 32 mg/m? on Days 1-5, for patients age
< 50 years;. Regimen B: CY 210 mg/m? on Days 1-5,
ADR 42 mg/m? on Day 5, VCR 1.05 mg/m? on Days 1
and 5, VP-16 70 mg/m? on Days 1-5, and CDDP 28
mg/m? on Days 1-5 for patients age > 50 years; and
Regimen C: CDDP 20 mg/m? with all other drugs the
same as Regimen B.

All patients were monitored for their renal func-
tion by creatinine and creatinine clearance {CCR) both
before and after chemotherapy. Cardiac function was
checked with cardiac ultrasound.

We collected peripheral blood stem cells induced
by granulocyte-colony stimulating factor (G-CSF) after
chemotherapy in the first or second cycle. After che-
motherapy, all patients received involved-field irradi-
ation (40-60 grays). After radiotherapy, if a residual
tumor was detected on the MRI, then the patient
underwent surgical resection. In patients age < 60
years who aobtained a complete response (CR) or a
good partial response (PR), auto-PBSCT was adjusted.
We evaluated the effect of therapy with MRI or
positron emission tomography (PET) scanning. Toxic-
ity was graded according to the National Cancer Insti-
tute Common Toxicity Criteria (Version 2.0).

RESULTS

Patient Characteristics

The median age of patients at diagnosis was 39.2 years
(range, 11-68 years) (Table 1). In 8 patients, the inter-
val from onset to diagnosis was within 6 months: The
interval was 8 months for 1 patient, 1 year for another
patient, and 2 years for a third patient. One patient
was diagnosed at another hospital and underwent lo-
cal resection. Four months after resection, she had a
recurrence and was transferred to our hospital.

We had one patient each with Kadish Stage A and
Stage B disease. Six patients had Stage C disease. Al-
though five of six patients had intracranial invasion,
malignant cells were not detected in the cerebrospinal
fluid. There were four patients with Kadish Stage D
disease who had cervical lymph node metastases but
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TABLE 1
Patient Characteristics
Age Kadish Sites of tumor PSat Time to
Patient Gender {yrs) stage invasion Symptoms diagnosis diagnosis (mos)
1 Female 11 C CNS, orbit Aqueous rhinorrhea, headache 2 4
2 Female 45 D CNS, neck Nasal bleeding and blockage 1 6
3 Male 54 D CNS, neck Nasal blockage 1 1
4 Male ] B Paranasal sinus Nasal bleeding and blockage 1 8
5 Female 32 C CNS, orbit Nasal bleeding 1 12
6 Female 35 C CNS Nasal bleeding and blackage 1 B
7 Male 20 c CNS, orbit Nasal bleeding, headache, emesis 3 1
8 Male 43 D CNS, orbit, neck Nasal bleeding and blockage, headache I 2
9 Male 34 C CNS, orbit General fatigue, nasal bleeding 1 24
10 Male 66 C CNS, orbit Nasal bleeding, head ache, DOC 3 4
1 Female 34 D Paranasal sinus Nasal bleeding and blockage ! 2
12 Female 34 A — Nasa| bleeding ] Recurrence

PS: performance status; CNS: central nervous system; DOC: disturbance of consciousness.

no metastases in the lower organs. Most patients had
headache, watery nasal discharge, and nasal bleeding,
Two patients were placed at performance status (PS) 3
because of headache, nausea, and a slight disturbance
of consciousness that was related to the development
of elevated intracranial pressure. For those patients,
glyceol and dexamethasone were started before che-
motherapy.

Treatment and Tumor Responses

Before chemotherapy, all patients had an estimated
CCR level > 70%, cardiac left ventricular ejection frac-
tion = 60%, and no liver dysfunction. We had 6 pa-
tients age < 35 years, and they received 2 cycles of
Regimen A of CADO-CVP. Three patients, ages 35-50
years, received 2 cycles of Regimen A, including 1
patient who received a dose reduction in the second
cycle because of adverse effects. Three patients age
> 50 received 2 cycles of Regimen B (Table 2).

After 2 cycles of chemotherapy, the response rate
(CR and PR) was 75%. After combining chemotherapy
and radiotherapy with or without PBSCT or surgical
resection, the CR rate was 67%. All four patients who
underwent PBSCT obtained a CR. Figure 1. shows
MRIs from a patient with Stage C esthesioneuroblas-
toma. In this patient, there was broad intracranial
invasion, and the tumor formed cystic proliferation.
This patient received two cycles of CADO-CVP, radio-
therapy, and PBSCT. Although the small cyst persisted
after PBSCT, there were no hot spots on PET scanning.
The patient has maintained a CR for 12 months.

One patient had a hot spot in the nasal cavity on
PET scanning after PBSCT. MRI and nasal endoscopy
showed no lesion of residual disease. Although we
judged that she achieved a CR, it was necessary to

follow her carefully. One patient who did not respond
to chemotherapy underwent surgical resection with
postoperative irradiation and then obtained a CR. An-
other patient who obtained a PR with two cycles of
chemotherapy and received involved irradiation and
local resection quickly developed a local recurrence
that could not be cured (Table 2).

Toxicity

Table 3 summarizes the Grade 3 and 4 side effects of
chemotherapy. The most important side effect was
hyponatremia. A woman age 36 years received the first
cycle of chemotherapy, and her serum sodium con-
centration then decreased to 127 mEq/L. She had
metabolic alkalosis. Her CCR level decreased 20%. For
the male patient age 43 years who received Regimen A,
his sodium concentration decreased to 117 mEqg/L,
and he had vincristine-induced paralytic ileus and the
syndrome of inappropriate dilutional hyponatremia
(SIADH). In his second cycle of chemotherapy, CDDP
was decreased further, and vincristine was omitted.
Although his sodium level decreased to 121 mEq/L, it
quickly recovered. In a male patient age 54 years who
received Regimen B, his sodium concentration de-
creased to 112 mEq/L, and he had tetany. In his sec-
ond cycle of chemotherapy, the dose of CDDP was
reduced, and he had no severe side effects. In this
course, although serum creatinine levels increased to
1.5 mg/mL, the increase was transient and improved
to near pretherapy levels. Hypocalcemia appeared in 2
wormnern, ages 45 years and 36 years, combined with
metabolic alkalosis (Table 3). Although Grade 4 hema-
tologic toxicities were observed in all patients, severe
infections did not occur., In most patients, enough
PBSC could be collected. Only in the female patient
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TABLE 2
Treatment Courses and Results of Treatment
Age Chemotherapy regimen Response after Treatment after No, of CD34-positive Overall

Patient no. {yrs) (CADOICVP)® chemotherapy chemotherapy cells collected response Survival (mos)

1 11 XRT 40 Gy, PBSCT PBSC, 9.0 X 107 CR 38 (alive)
Course 1 A PR
Course 2 A R

2 45 XRT 50 Gy, ope, PBSCT PBSC, 1.74 X 107; CR 31 {alive)

EM, 3.56 ¥ 10

Course 1 A PR
Course 2 A PR

3 54 ¥RT 40 Gy, ope Recurrence 7 (dead)
Course 1 B PR
Course 2 C PR

4 6l XRT 50 Gy, ope CR 21 (alive)
Course 1 B PR
Course 2 B NC

5 32 XRT 60 Gy PD 4 {unknown status)
Course A NR

6 36 XRT 40 Gy, ope CR 24 (alive)
Course A PR
Course 2 A PR

7 20 XRT 54 Gy, PBSCT PBSC, 7.87 % 10 CR 12 (alive)
Course 1 A PR
Course 2 A PR

8 43 XRT 60 Gy NC 4 (alive)
Course 1 A PR
Course 2 D PR

9 34 - PD 7 {alive)
Course 1 A NR :

10 66 XRT 50 Gy CR 6 (alive}
Course 1 E PR
Course 2 C PR

1 3 XRT to head (45 Gy) and PBSC, 5.85 x 10° CR 2 (alive)

neck (20 Gy), PBSCT

Course 1 A PR
Course 2 A PR

12 M XRT 50 Gy CR 1 (alive)
Course 1 A PR
Course 2 A CR

CADO: cyclophosphamide, daxorubicin, and vincristine; CVP; continuous-infusion cisplatin and etoposide; PR: pertial response; XET: radiotherapy; Gy: grays; PBSCT: peripheral blood stem cell transplantation; ope:
operative treatment; CR: complete response; BM; bone marrow; NC: no change; NR: no respanse; PD: progressive disease.

 Regimen A cyclophosphamide 240 mg/m? on Days 1-§, doxarubicin 48 mgfm? on Day 5, vincristine 12 mg/m? on Days | and 5, eteposid 83 mg/m? on Days 1-5, and cisplatin 32 mg/m? on Days 1-5. Regimen
B: cyclophasphamide 210 mg/m? on Days 1-5, doxorubicin 42 mg/m? on Dey 5, vinctistine 1.05 mg/m? 6n Days 1 and 5, etoposide 70 mg/m? on Days 1-5, and cisplatin 28 mgfm? on Days 1-5. Regimen C: cisplatin
20 mg/m? on Days 1-5, all other doses the same as in Regimen B. Regimen I: cisplatin 28 mg/mZ, no vincristing, all other doses the same as in Regimen A. Regimen E: cisplatin 16 mg/m?, vincristine 0.56 mg/ m?,

all other doses the same as in Regimen B.

age 45 years, PBSC could not be collected, and she
accumulated stem cells from bone marrow. She was
able to undergo stem cell transplantation safely, and
she maintained a CR.

DISCUSSION

Esthesioneuroblastoma is so rare that good treatment
modalities have not been determined. Four years ago,
we had a girl age 11 years whose esthesioneuroblas-
toma occurred in the nasal cavity and infiltrated the
intracranial space. Her disease was inoperable and too

expanded to receive irradiation. Among many reports
about combination chemotherapy, there are few stud-
jes of standardized chemotherapy.’”™'®** A European
study group used an approach that included two cy-
cles of the alternative regimen, CADO and CVP, for
neuroblastoma.?* In that study, the median age at
diagnosis was 3.5 years, with 19% of patients age < 2
years., No patients had disease that involved the olfactory
nerve. Although their response rate (CR and PR} was 64%
after preoperative chemotherapy, the CR rate was only
1%. After surgery, the CR rate in that study was 42%.



