treated at 80 mg/m” experiencing febrile neutropenia. All four
patients whose creatinine clearance was decreased to
<60 mL/min after the first cycle of chemotherapy developed
febrile neutropenia lasting more than 4 days. Of these, two each
were treated at S-1 dose levels of 60 and 80 mg/m™.

The incidence of grade 3 or 4 mucositis and dysphagia
increased with increasing dose and occurred in all patients trea-
ted at 80 mg/m?, indicating that S-1 at 80 mg/m?* was intolera-
ble in this treatment. One patient who achieved a complete
response after completion of CRT experienced pharyngeal
stricture as an adverse event, declined surgical treatment and is
still alive without any evidence of recurrence. Fifteen patients
(71%) received nutritional support via a feeding tube, with a

Table 2. Overall toxicity (n = 21)

No. patients o N
Toxicity (Grade) % of patients
1 2 3 4 Grade1-2 Grade 3-4
Hematological toxicity
Leucopenia 8 4 3 5 57 38
Neutropenia 5 2 3 5 33 38
Febrile neutropenia - - 6 0 - 29
Anemia 10 6 3 2 76 24
Thrombocytopenia 10 2 2 1 57 14
Non-hematological toxicity
Nausea 4 4 5 0 38 24
Vomiting 8 2 o D 48 0
Anorexia 4 3 i O 33 5
Fatigue 5 6 1 0 52 5
Mucositis 4 1 14 1 24 71
Dysphagia 3 1 15 0 19 71
Dermatitis 3 12 3 0 71 14
Diarrhea 1 2 2 0 14 10
Elevated bilirubin 2 1 0 o 14 0
Elevated AST 2 4 0 0 29 0
Elevated ALT 3 4 0 0 33 0
Elevated creatinine 2 1 0 0 14 0
Xerostomia 7 12 0 0 90 0
Salivary change 3 9 0 0 57 0
ALT, alanine transaminase; AST, aspartate transaminase.
Table 3. Grade 3 or 4 toxicity by S-1 dose level
Grade 3 or 4 toxicity
$-1 dose S-1 dose S-1 dose
level: level: level:
40 mg/m? 60 mg/m? 80 mg/m?
per day per day per day
(n=3) (n=12) {n=6)
No. o No. 9 No. o
patients % patients patients %
Hematological toxicity
Leucopenia 1 33 5 42 2 33
Neutropenia 1 33 4 33 3 50
Febrile neutropenia 0 0 3 25 3 50
Anemia 0 0 4 33 1 17
Thrombocytopenia 0 0 2 17 1 17
Non-hematological toxicity
Anorexia 0 0 3 25 2 33
Mucositis 1 33 7 58 6 100
Dysphagia 1 33 8 67 6 100
Dermatitis 0 17 2 17 1 17
Diarrhea G 1 2 17 0 0
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median feeding tube duration of 199 days and 1-year feeding
tube dependence of 14%.

Pharmacokinetic analysis of S-1, Pharmacokinetic data on
administration of S-1 as oral capsules (day -4) and suspensions
via a feeding tube (day -2) were available for 16 patients
(Table 4). Tmax values for tegafur, 5-FU, CDHP and Oxo were
significantly lower with the suspension than oral capsules, while
Cmax values for tegafur, CDHP and Oxo were significantly
higher. However, the Cmax for 5-FU and AUC of all parame-
ters did not significantly differ by administration route. More-
over, although no clear relationship wa$ seen between any
parameter and adverse events, a weak correlation was seen
between the AUC of tegafur and the rate of neutropenia
(P =0.106).

Treatment outcomes.. Of the 21 patients treated with CRT, 18
experienced a complete response. Two additional patients who
had been diagnosed with residual neck lymph node metastasis
underwent salvage neck dissection, and pathology revealed no
residual tumor. With a median follow up of 49 months (range,

Table 4. Phamacokinetics of $-1 by the administration route (p = 15)

Administration route

Oral Feeding .
(n=15) tube (n = 15) Ratio P-value

Tegafur

Trnax {min)
Maedian 126.0 65.0 0.50 0.0012
Range 30-483 28-246 0.13-1.03

Crax (ng/mb)
Median 1571.0 1841.1 1.11 0.0009
Range 729-2373 804-2658 0.95-1.49

AUC (ug x min/mL)
Median 1416.6 1421.8 0.99 0.64
Range 573.2-3888.1 408.1-4306.5 0.71-1.16

5-FU

Tonax {min)
Median 239.0 121 0.78 0.013
Range 60-483 59-246 0.26-2.00

Crnax (Ng/mi)
Median 120.1 107.4 1.00 0.56
Range 26.5-188.6 29.4-176.5 0.73-1.47

AUC (ug x min/mL)
Median 33.6 294 0.94 0.63
Range 12.5-54.2 16.8-48.7 0.64-1.34

CDHP

Tinax {min)
Median 120.0 62 0.50 0.0009
Range 60483 30-246 0.12-1.03

Crax (ng/mL)
Median 1838 205.2 1.22 0.04
Range 72.0-358.8 101.5-584.6 0.71-1.78

AUC {pg x min/mL)
Median 66.0 65.7 1.03 0.15
Range 28.6-83.3 37.9-115.0 0.83-1.42

Oxo

Trnax {min)
Median 120.0 118.0 0.51 0.0005
Range 90-243 58-122 0.26-1.01

Cinax {ng/mlb)
Median 26.2 35.0 1.51 0.041
Range 3.8-60.1 11.5-212.4 0.48-3.58

AUC (ug x min/mL)
Median 7.5 9.2 1.3% 0.21
Range 1.9-18.7 3.1-57.8 0.68-4.71

5-FU, 5-fluorouracil; COHP, 5-chloro-2,4-dihydroxypyridine;
Oxo, potassium oxonate.

doi: 10.11114].1349-7006.2010.01799.x
@ 2010 Japanese Cancer Association



44-62 months), local recurrence only, distant metastasis and
both local recurrence and distant metastasis were observed in
four, four and one patient, respectively. A total of nine patients
died, five from local recurrence, three from disease progression
of distant metastases and one from progression of residual neck
lymph node. Estimated rates of 3-year locoregional PFS, PFS
and OS were 75%, 48% and 62% respectively.

Discussion

In this phase I study of S-1 in combination with CRT in patients
with umesectable locally advanced SCCHN MTD of S-1 was
80 mg/m” per day. S-1 at 60 mg/m” per day for 14 days with
concurrent CRT was well tolerated, and provided promising
activity in these patients. Administration of S-1 as a suspension
via a feeding tube or by oral capsule can be considered therapeu-
tically interchangeable.

S-1 contains CDHP, which inhibits DPD. As 50% of CDHP is
excreted in the urine, renal dysfunction might directly affect the
inhibitory effect on DPD and lead to increased 5-FU concentra-
tions."® Although the current standard dosing regimen for cis-
platm is a single intravenous infusion of 100 mg/m> this
regimen has a higher incidence of renal toxicities than lower
doses. We therefore selected divided doses of the CDDP to
reduce renal toxicity.

The incidence and severity of both hematological and non-
hematologxcal toxicities increased in accordance with the
increasing dose. At a dose level of S-1 80 mg/m?, half experi-
enced febrile neutropenia lasting more than 4 days and all devel-
oped gade 3 or 4 mucositis, indicating that the dose of $-1 80
mg/m was intolerable. The MTD was therefore set at
80 mg/m per day of S-1. Two patients treated with S-1 at 60
mg/m? experienced grade 3 diarrhea. One of these patients did
not receive anti-diarrhea drugs until the development of grade 3
diarrhea and infection, which was regarded as a DLT. The sec-
ond experienced grade 3 diarrhea following grade 3 febrile
neutropenia. Because the administration of S-1 had finished
1 week previously, this diarrhea was not related to S-1 but to the
neutropenia or antibiotic drugs, and was not regarded as a DLT.
However, this patient experienced grade 3 febrile neutropenia
for more than 4 days, which was regarded as a DLT. Three
patients experienced grade 3 febrile neutropenia for more than
4 days at S-1 60 mg/m”. In other words, four of 12 patients
receiving S-1 at 60 mg/m” experienced a DLT. Another experi-
enced febrile neutropenia lasting 2 weeks despite the use of
granulocyte colony-stimulating factor and was subsequently
diagnosed with myelodysplastic syndrome on bone marrow
study, indicating that this patient was inappropriate for evalua-
tion of the recommended dose of S-1 in combination with CRT.

In the present study, all four patients whose creatinine clear-
ance was decreased to <60 mL/min after the first cycle of che-
motherapy developed febrile neutropenia lasting more than
4 days, and two of these were treated at a dose level of S-1
60 mg/m>. The higher incidence of febrile neutropenia in the
present study is therefore likely related to decreased creatinine
clearance. Grade 1 creatinine or creatinine clearance of more
than 50 ml/min had to have occurred by the time of the next
cycle, while dose modification according to creatinine clearance
was not performed. Dose modification according to creatinine
clearance could have reduced or prevented these toxicities.
Based on these results, we are convinced of the need for dose
modification according to creatinine clearance in the treatment
with S-1. In this regard, recent studies of S-1 have mdeed used
dose modification according to creatinine clearance.t

Although a slightly higher incidence of DLT was observed at
this level, suggesting that it was not suitable for consideration
as the recommended dose (RD), these toxicities might have
been reduced by dose modification according to creatinine

Tahara et al.

clearance and appropriate anti-diarrhea medication. Further-
more, this dose level was well tolerated in the other eight
patients, thh acceptable toxicity. We therefore established S-1
at 60 mg/m per day as the RD. The clinically appropriate dose
of 8-1 in combination with CRT can only be determined in
phase II trials.

Previous studies demonstrated a significant correlation
between 5-FU plasma concentraﬂon, in 7);Jarcicular 5-FU AUC,
and therapeutic activity and toxicity." Moreover, two phase
I studies of S-1 showed a 51gmﬁcant correlation between diar-
thea grade and 5-FU AUCY”'® one of which additionally
demonstrated a s%mﬁcant correlation between diarthea grade
and 5-FU Cmax.¢

In the present study, pharmacokinetic analysis revealed that
the Tmax of all parameters, including tegafur, 5-FU, CDHP and
Oxo, were significantly lower on administration as a suspension,
whereas the Cmax of tegafur, CDHP and Oxo were significantly
higher than with oral capsules, indicating that the absorption of
S-1 is higher in suspension. However, the Cmax for 5-FU and
AUC of all parameters did not significantly differ by the admin-
istration route, indicating that the two routes can be considered
therapeutically interchangeable.

In the present study, 18 of 21 patients achieved a complete
response, while an additional two patients who had been patho-
logically diagnosed revealed no residual tumor on salvage neck
dissection, with 3 years OS of 61.9%. Considering the small
number of patxents these ﬁndmgs indicate that this regimen may
provide promising activity in patients with unresectable locally
advanced SCCHN.

Severe mucositis in locally advanced SCCHN patients receiv-
ing CRT frequently leads to dysphasia and weight loss. These
patients may require adequate nutritional support to avoid treat-
ment interruption, which can adversely impact the treatment
outcome. However, although the relative benefits of prophylac-
tic versus therapeutic PEG feeding tube placement are contro-
versial, we are convinced that prophylactic PEG feeding tube
replacement is indispensable to the completion of these high-
intensity treatments. Although all PEG feeding tube replace-
ments in this study were performed by pull techniques, few
severe complications and no tumor seeding were observed. Fur-
thermore, despite the high incidence of toxicities, all but one
patient completed the CRT, indicating the likely usefulness of a
prophylactic PEG feeding tube.

Feeding tube placement prior to CRT due to pre-existing
dysphagia and advanced T stage are associated with prolonged
feeding tube dependence.!’® In the present study, 71% of
patients received nutritional support via a feeding tube, with a
median feeding tube duration of 199 days and a 1-year feeding
tube dependence of 14%. Additionally, one patient who
achieved a complete remission subsequently experienced pha-
ryngeal stricture after the completion of CRT, indicating that
all patients should receive evaluation by a speech-language
pathologist throughout the course of CRT, swallowing exer-
cises, even though a feeding tube is in place, and rapid rehabili-
tation.

Concern has been expressed over the considerable ethnic dif-
ferences in the tolerated doses of S-1. These relate to the vary-
ing efficiency rates of conversion of tegafur to 5-FU by
CYP2AS of the CYP450 enzyme system, now identified as the
principal enzyme responsible for this conversion process. ¢
A phase I study of S-1 plus CDDP in Western patients with
advanced gastric carcinoma showed that the S-1 dose tolerated
by Western patients is lower than that by Japanese patients, but
that the AUC of FU appears higher in white rather than Iapa-
nese patients in a comparable dose range of S-1.%% This is
mostly attributed to different polymorphisms in the CYP2A6
gene among Asians and whites. The RD of the present study is
likely to be unsuitable for Western patients, and further study
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to determine the RD of this combination for these patients is
required.

In conclusion, S-1 at 60 mg/m? per day for 14 days was well
tolerated with concurrent CRT with CDDP. Furthermore, no dif-
ference was seen in the pharmacokinetics of S-1 between admin-
istration as a suspension and orally as a whole capsule,
indicating that these can be considered therapeutically inter-
changeable. Although these data are preliminary, activity was
highly promising, and this approach warrants further investiga-
tion. A multicenter phase I study of this approach by the Japan
Clinical Oncology Group (JCOG) is ongoing.‘' "
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Objective: After complete resection of carcinomas of the head and neck, including carcinoma
of the cervical esophagus, the pattern of first failure is more often locoregional than distant
metastasis. We retrospectively evaluated the safety and efficacy of the combination of post-
operative radiation and concurrent chemotherapy with low-dose cisplatin for high-risk squa-
mous cell carcinoma of the cervical esophagus.

Methods: From 2005 through 2008, 34 patients with previously untreated squamous cell car-
cinoma of the cervical esophagus underwent cervical esophagectomy with or without laryn-
gectomy. Of these 34 patients, 11 with disease-positive lymph nodes in the upper
mediastinum (M1 lymph/Stage IV} confirmed by pathologic examination were enrolled.
Patients received radiotherapy (66 Gy in 33 fractions) and concurrent low-dose cisplatin.
Results: Nine patients completed the planned radiotherapy and two or more courses of che-
motherapy. Grade 3 toxicities during chemoradiotherapy were leukopenia (36% of patients),
neutropenia (18%) and mucositis {9%). At a median follow-up time of 39.5 months, the
overall 1- and 3-year survival rates were 91 and 71%, respectively.

Conclusions: The combination of post-operative radiation and concurrent chemotherapy with
low-dose cisplatin is well tolerated and has the potential to improve the rates of locoregional
control and overall survival in patients with high-risk advanced squamous cell carcinoma of
the esophagus.

Key words: cervical esophageal squamous cell carcinoma — post-operative radiotherapy with
concurrent chemotherapy — nodal M1 disease

INTRODUCTION

Locally advanced head and neck cancer is optimally treated
with multimodal approach, involving resection followed by
radiotherapy and concurrent chemotherapy (1). Carcinoma of
the cervical esophagus has a poor prognosis, with reported
3- and 5-year survival rates ranging from 18 to 35.4% and
from 12 to 33%, respectively (2). We have previously
reported on the prognosis, patterns of first failure and signifi-
cant clinicopathologic factors affecting survival in cases of

squamous cell carcinoma of the cervical esophagus (2). In
particular, the 3-year survival rate was 0% in patients with
metastasis to mediastinal lymph nodes (M1 lymph/Stage
IV). We have maintained that multimodal treatment, such as
post-operative radiotherapy with concurrent chemotherapy, is
essential for the treatment of cervical esophageal carcinoma
(2). On the basis of the results of our previous study, we per-
formed a pilot study and retrospectively assessed the toxic

@© The Author (2011). Published by Oxford University Press. All rights reserved.



effects and efficacy of the combination of post-operative
radiotherapy and concurrent chemotherapy with low-dose
cisplatin in selected patients who had squamous cell carci-
noma of the cervical esophagus with metastasis to the upper
mediastinal lymph nodes-(M1 lymph/Stage 1V), a factor
indicating an extremely poor prognosis.

PATIENTS AND METHODS
PATIENTS POPULATION AND ELIGIBILITY

From January 2005 through December 2008, 34 patients
with previously untreated carcinoma of the cervical esopha-
gus underwent surgical resection at the National Cancer
Center Hospital East. The clinical and pathologic character-
istics of the 34 patients are shown in Table 1. Pre-operative
and post-operative staging was based on the 1997
International Union Against Cancer TNM classification,
Cases with metastasis to the mediastinal lymph nodes were
classified as M1-lymph disease.

All patients with metastasis 1o the upper mediastinal
lymph nodes (M1 lymph/Stage IV) defined as complete
removal of all macroscopic tumor masses were eligible for
the study if they met all of the following criteria: histologi-
cally confirmed diagnosis of squamous cell carcinoma; age
of 18 years or older and 75 years or younger; performance
status of & or 1 according to the Eastern Cooperative
Oncology Group scale; adequate bone marrow, hepatic and
renal function; no previous chemotherapy or radiotherapy;
and ‘written informed consent provided before recruitment.

PRE-TREATMENT EVALUATION

Pre-treatment evaluations in all patients included physical
examination, barium-swallow examination, endoscopy with
biopsy, ultrasonography of the neck and computed tomogra-
phy of the neck and chest..

Stupy TREATMENT

The protocol required that radiotherapy be performed as
soon as satisfactory healing had occurred after surgery. The
protocol also called for radiotherapy to start within 8 weeks
afier surgery.

The treatment consisted of two or three cycles of cisplatin
at a dose of 20 mg/m” of body surface area on days 1—4, 22—
25 and 4346, repeated every 3 weeks, with concurrent radio-
therapy to a total dose of 66 Gy in 33 fractions over 6 weeks.

Because gross tumors were already resected, gross tumor
volume was not defined in the case of adjuvant radiotherapy.
Clinical target volume (CTV) was defined as the total
volume of the surgical bed of the primary tumor plus
volumes and metastatic lymph nodes considered at risk of
containing microscopic disease. The CTV was further cate-
gorized into two volumes: the CTV boost (CTVb), which
included the surgical bed of the primary tumor and
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Table 1. Clinical and pathologic characteristics of 34 patients undergoing
surgery for squamous cell carcinoma of the cervical esophagus

‘WVariable No. of patients
Sex

Female/male 8/26
Tumor location

Ce/-Ph/-Ut 18/5/10

Ce-Ph-Ut 1
Clinical- T status

T2 512

T3/4 15/12
Clinical N status

No/1 16/18
Clinical M stage

MO 25

M1 lymph 9
Clinical stage

AV 4/8/12/10
Larynx

Preserved 10

Laryngectomy 24
Pathologic T status

Ti2 6/2

T3/4 17/9
Pathologic N status

No 13

N1 21
Pathologic M status

Mo 20

Mllymph/1 organ 13/1
Pathologic stage

A 2/10/8/14
Completeness of resection

RO/1 30/3

R2 1

Ce, cervical esophagus; Ph, hypopharynx; Ut, upper third of thoracic
esophagus.

metastatic lymph nodes, and the CTV subclinical (CTVs),
which included the CTVb plus regional lymph nodes (cervi-
cal, supraclavicular and superior mediastinum lymph node
areas) (Fig. 1). The upper cervical lymph node area (level II)
was excluded from the irradiation field if no Iymph node
metastasis was found in this area. From four to eight beams
were applied from various angles to the CTVs to a total dose
of up to 46 Gy. A booster dose of 20 Gy was given to the
CTVb using multiple fields to shield the spinal cord for a
total dose of 66 Gy.



510 Post-operative CRT for advanced cervical ESCC

Figure 1. Planning film.demonstrating & representative-treatment: field for
post-operative radiation in a patient with metastases to the upper mediastinal
lymph nodes.

ToxiciTy ASSESSMENT AND DosE MODIFICATION

Toxicity assessments, including complete blood cell counts
.and serum chemistry profiles, were performed weekly during
chemoradiotherapy and every 3 weeks during the pretocol
study. Toxicity assessments for all patients were performed
with the National Cancer Institute Common Toxicity Criteria
(version 3.0). The dose was reduced by 20% if any toxicity
reached Grade 3.

FoLrow-up

All patients were regularly followed up with routine physical
and laboratory examinations at our hospital. Computed tom-
ography of the neck and chest was performed annually to
detectpossible recurrent disease. The median follow-upperiod
for all patients was 39.5 months (range, 12—64 months).

STATISTICAL ANALYSIS

Survival time was measured from the date of surgery until
death or the most recent follow-up examination. Length of
survival was determined with the Kaplan—Meier method,
and the log-rank test was used for comparisons. All analyses
were performed with the SPSS statistical software package
(version 17.0.2; SPSS, Inc., Chicago, IL, USA).

RESULTS

PATIENT CHARACTERISTICS

Pathologic examination showed lymph node involvement in
the upper mediastinum in 13 patients (Table 1). Eleven of 13
patients were enrolled to receive post-operative radiotherapy

with concurrent chemotherapy, but 2 of the 13 patients
refused post-operative adjuvant treatment. The baseline

characteristics of patients enrolled in this protocol are shown
in Table 2. The median age was 58 years (age range, 40--70
years), and eight patients were men and three were women.
More than 70% of tumors were clinically T3 or T4.
Seventy-three percent of tumors.had.metastasized to lymph.
nodes before operation. Pathologic characteristics of selected
patients with metastases to the upper mediastinal lymph node
are listed in Table 3. Seventy-two percent of tumors were T3
or T4, and all patients had regional lymph node involvement.
Complete resection (RO) was achieved in 82% of the patients.

COMPLIANCE WITH TREATMENT

Nine patients (82%) completed post-operative radiotherapy
with two or more of concurrent chemotherapy with cisplatin.
One patient who had received 66 Gy of radiotherapy stopped
chemotherapy after receiving one cycle. Another patient
stopped radiotherapy after receiving a radiation dose of
54 Gy. Toxicity was assessed in all 11 patients.

Table 2. Clinical characteristics of selected patients with metastasis to the
uppér meédiastinal Iymph-nodes

Characteristic No. of patients (%)
Sex

Female 3(27)

Male 8 (73)
Age in years

Median (range) 58 (40-70)
Tumor location

Ce 7(64)

Ce-Ut 327

Ce-Ph-Ut 19
Tumeor status

T1 1(®

T2 2 (18)

T3 2 (18)

T4 6 (55)
Node status

NO 3427)

N1 8 (73)
Metastatic status

Mo 5 (45)

M1 lymph 6 (55)
Stage

I 1%

I 0

m 4(36)

Y 6 (55)




Table 3. Pathologic characteristics and overall survival of selected patients
with metastasis to the upper mediastinal lymph nodes

Characteristic No. of 1-year 3-year P value
patients (%)  survival (%)  survival (%)

Tumor status
Ti/2 327 100 100 0.517
T3 4 (36) 75 75
T4 4 (36) 75 50

Node status
NO 0
N1 11 (100) 91 71

Metastatic siatus
MO 0
M1 lymph 11 (100) 91 71

Differentiation
Well 5 (45) 80 60 0.486
Moderate 6 (55) 80 80

Lymphatic invasion
Negative 7 (64 86 69 0.828
Positive 4 (36) 75 75

Vascular invasion
Negative 1(9) 100 100 0.544
Positive 10 (91 90 68

Larynx
Preserved 4 (36) 160 100 0.196
Laryngectomy 7 (64) 86 57

Residual tumor
RO 9(82) 89 64 0.359
R1 2 (18) 100 100

SURVIVAL AND PATTERN OF FirsT FAILURE

With a median follow-up period of 39.5 months (range,
16—64 months), the median survival time was 33 months.
The 1- and 3-year overall survival rates were 90 and 67%,
respectively (Fig. 2). Tumors recurred in four patients
(36%). The pattern of recurrence was more often distant
metastasis (75%) than locoregional spread (0%).

ToxiciTy

All toxicities are listed in Table 4. The majority of
treatment-related toxicities included myelosuppression.
Leukopenia, neutropenia and mucositis of Grade 3 or greater
occurred in 36, 18 and 9% of the patients, respectively. No
patients died during treatment. During and after treatment,
no ischemic change or necrosis due to the effects of radi-
ation and concurrent chemotherapy was found in the recon-
structed organs.
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Figure 2. Overall survival curve,

Table 4. Hematologic and non-hematologic adverse events during
post-operative radiation and concurrent chemotherapy

Events G1, no. (%) G2, no. (%) G3,no. (%) G4, no. (%)

Hematologic
Leukopenia 6 (55) 4(36) 0
Neutropenia 0 5 (45) 2 (18) 0
Anemia 2(18) 0 0

Non-hematologic
Nausea 7 (64) ¢ 0 0
Anorexia 7 (64) 1(9) 0 0
Fatigue 6 (55) 0 0 0
Diarthea 0 1(9) 0 0
Esophagitis i 0 0 0
Mucositis 2(18) 0 1(% 0
Dysphiagia 436y 1(9) 0 O
Radiation dermatitis 2 (18) 3227 0 0
Renal (creatining) 3 (27) 7 (64) 0 0

DISCUSSION

Carcinoma of the cervical esophagus extends easily and fre-
quently upward to the hypopharynx or downward to the thor-
acic esophagus, and most tumors are located at the border of
the hypopharynx or the thoracic esophagus. However, carci-
noma of the cervical esophagus is a disease distinct from
carcinoma of the hypopharynx or thoracic esophagus.
Larynx-preserving esophagectomy for carcinoma of the cer-
vical esophagus can be performed safely and can lead to the
long-term survival of selected patients (2,3). In the present
study, even if patients had metastasis to the upper mediast-
inal lymph nodes, larynx-preserving cervical esophagectomy
could be performed (Table 3). The selection of reconstruc-
tive procedure depends on the resected length of the esopha-
gus necessary to ensure adequate distal esophageal margins,
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whether gastric pull-up adapts to total esophagectomy and
whether free jejunal transfer accommodates the cervical eso-
phagectomy with or without pharyngolaryngectomy.

Kakegawa et al. (4) have reported that the incidence of
‘metastasis to the upper mediastinal lymph nodes (11.4%) is
similar to that to the cervical paratracheal lymph nodes
(14.3%) and deep cervical lymph nodes (14.3%). In the
present study, the incidence of metastasis to the upper med-
iastinal lymph nodes was 38% (Table 1). The lymphatic
drainage of the cervical esophagus is primarily to the para-
tracheal lymph nodes; therefore, carcinoma of the cervical
esophagus spreads easily and frequently upward to the cervi-
cal lymph nodes or downward to the upper mediastinal
lymph nodes or both. For this reason, we routinely perform
dissection of the upper mediastinal lymph nodes as well as
that of the bilateral cervical paratracheal and the deep cervi-
cal lymph nodes.

The reported 3- and S-year survival rates for cervical eso-
phageal carcinoma treated with surgical resection range from
18 t0 35.4% and from 12 to 42%, respectively (2,5—8). The
prognosis of patients with cervical esophageal cancer is
worse than that of patients with hypopharyngeal cancer
(7,8). Factors previously reported to influence the long-term
survival of patients include both carcinoma of the cervical
esophagus and carcinoma of the hypopharynx. Therefore, we
reported prognostic factors affecting survival in our previous
study, including carcinoma of the cervical esophagus
(excluding hypopharyngeal cancer). In our previous study,
prognostic factors affecting survival after surgical resection
were sex, high T factor, lymph node involvement, palpable
cervical lymph nodes, vocal cord paralysis, lymphatic inva-
ston and extracapsular invasion (2). In particular, the 3-year
survival rate in patients with metastasis to mediastinal lymph
nodes (M1 Iymph/Stage IV) was 0% (2). Therefore, we
believe that carcinoma of the cervical esophagus requires
multimodal treatment, such as post-operative radiotherapy
with concurrent chemotherapy.

Cooper et al. (9) (Radiation Therapy Oncology Group
9501) and Bernier et al. (1} (European Organization for
Research and Treatment of Cancer Trial 22931) have both
reported that concurrent post-operative radiotherapy and che-
motherapy with cisplatin for locally advanced cancers of the
head and neck significantly improves the rates of local and
regional control and of disease-free survival compared with
post-operative radiotherapy alone. Bernier et al. have also
demonstrated an improvement in the overall survival rate.
Single-modality treatment after surgical resection cannot
guarantee long-term survival; therefore, multimodal therapy,
such as post-operative chemotherapy and radiotherapy, is
essential for the treatment of cervical esophageal carcinoma.
However, we are concerned about the adverse effects of
post-operative chemoradiotherapy upon the reconstructed
organs, especially free jejunal grafts, and the patient’s
general condition after the operation. Single- and multi-
institutional randomized studies and retrospective studies
have shown that the concurrent chemotherapy regimen

modified by reducing the platinum dose, increasing its fre-
quency and adding a complementary chemotherapeutic agent
remains well tolerated and is more effective than radiother-
apy alone (10—12).

On the basis of the results of our previous study and these
studies of post-operative adjuvant or definitive radiotherapy
with concurrent chemotherapy for locally advanced carci-
noma of the head and neck, we performed a pilot study and
retrospectively assessed the toxic effects and efficacy of
post-operative radiotherapy with concurrent low-dose cispla-
tin. chemotherapy in selected patients with metastasis to. the
upper mediastinal lymph nodes (M1 lymph/Stage IV), a
factor indicating an extremely poor prognosis. Nine patients
(82%) completed post-operative radiotherapy and two or
more cycles of concurrent chemotherapy with cisplatin. The
majority of treatment toxicities included myelosuppression.
Leukopenia, neutropenia and mucositis of Grade 3. or greater
occurred in 36, 18 and 9% of the patients, respectively.
However, during the protocol treatment, no Grade 4
treatment-related toxicity occurred and no patients died. A
low dose of cisplatin decreases the likelihood of adverse
effects and death related to post-operative treatment with the
combination. of radiotherapy and. concurrent. chemotherapy
with cisplatin (1). During and after treatment, no recon-
structed organs underwent ischemic change or necrosis due
to the effects of radiation and concurrent chemotherapy. The
combination of post-operative radiation and concurrent che-
motherapy with low-dose cisplatin is a well-tolerated treat-
ment with mild-to-moderate adverse effects which causes no
damage to reconstructed organs.

With a median follow-up period of 39.5 months (range,
16—64 months), the median survival time was 33 months.
The 1- and 3-year overall survival rates were 90 and 67%,
respectively (Fig. 2). Tumors recurred in four patients (36%).
The pattern of recurrence was more often distant metastasis
(75%) than locoregional spread (0%). In our previous study,
the 3-year survival rate was 0% in patients with metastasis to

mediastinal lymph nodes (M1 lymph/Stage IV), and the

pattern of recurrence after operation was more often locore-
gional spread (82%) than distant metastasis. Triboulet et al.
(7) have reported that post-operative radiotherapy for carci-
noma of the hypopharynx and cervical esophagus improves
survival and achieves a 3-year survival rate of 35%.
However, large randomized, controlled studies have demon-
strated that the combination of post-operative radiotherapy
with concurrent chemotherapy is superior te post-operative
radiation alone (1). The combination of post-operative radi-
ation and concurrent chemotherapy with low-dose cisplatin
improves the rates of locoregional control and overall survival
in patients with locally advanced squamous cell carcinoma of
the cervical esophagus. We advocate that the indications for
the combination of post-operative radiation with concurrent
chemotherapy be expanded to include patients with a high T
factor and lymphatic invasion, as this treatment is well toler-
ated, is associated with mild-to-moderate adverse effects and
improves survival rates.



CONCLUSION

The combination of post-operative radiation and concurrent
chemotherapy with low-dose cisplatin is well tolerated, is
associated with mild-to-moderate adverse effects and has the
potential to improve the rates of locoregional control and
overall survival in patients with locally advanced squamous
cell carcinoma of the esophagus. Therefore, we advocate that
the indications for this treatment be expanded to include
patients with a high T factor and lymphatic invasion.
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Free Jejunal Patch Graft for Reconstruction
After Partial Hypopharyngectomy
With Laryngeal Preservation

Shimpei Miyamoto, MD; Minoru Sakuraba, MD; Takayuki Asano, MD; Ryuichi Hayashi, MD; Mitsuru Ebihara, MD;
Masakazu Miyazaki, MD; Hiroyuki Daiko, MD; Takeshi Shinozaki, MD; Yoshihiro Kimata, MD

Objectives: To examine postoperative complications and
swallowing function associated with free jejunal patch
graft transfer after partial hypopharyngectomy with la-
ryngeal preservation.

Besigm: Retrospective medical record review.
Seffimg: Academic research.

Pabientss A consecutive series of 43 patients who un-
derwent free jejunal patch graft transfer after partial hy-
popharyngectomy with laryngeal preservation com-
posed the study sample. They represented the following
3 groups based on the type of hypopharyngeal defect: 13
patients with defects of the posterior wall (PW group),
28 patients with defects extending to the unilateral piri-
form sinus (PS-PW group), and 2 patients with defects
extending to the bilateral piriform sinuses (PS-PS group).

Main Guicome Measwress Postoperative complica-
tions and oral intake ability were compared among the

groups.

Reswlts: Except for 1 patient, all the patients in the PW
and PS-PS groups resumed oral intake within 2 weeks
after surgery. Four patients in the PS-PW group had se-
vere dysphagia, 2 of whom could not discontinue tube
feeding.

Conclusions: Free jejunal patch graft transfer after par-
tial hypopharyngectomy allows satisfactory swallowing
function, with a low complication rate. Postoperative dys-
phagia was slightly more common in the PS-PW group
than in the PW group.

Areh Otolaryngol Head Neck Surg. 2011;137(2):181-186
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Okayama (Dr Kimata), Japan. laryngeal preservation.

LTHOUGH TOTAL PHARYN-
golaryngectomy has long
been the standard treat-
ment for locally advanced
hypopharyngeal cancer,

parual hypopharyngectomy with laryn-
geal preservation has recently become pos-
sible, and its indications have steadily been
expanding for selected patients."® Recon-
struction after partial hypopharyngec-
tomy with laryngeal preservation is a chal-
lenging problem because of the risk of
postoperative aspiration. Free jejunal patch
graft (FJPG) transfer is widely accepted as
the method of first choice for reconstruc-
tion®®; however, few investigations have
examined postoperative complications and
swallowing function. Furthermore, the re-
lationship between postoperative func-
tional results and defect type remains un-
clear. In the present retrospective study,
we examined clinical results {including
postoperative complications and swallow-
ing function by defect type) of FJPG trans-
fer after partial hypopharyngectomy with

Forty-three patients with hypopharyngeal can-
cer underwent FJPG transfer immediately af-
ter partial hypopharyngectomy with laryn-
geal preservation at the National Cancer Center
Hospital East, Kashiwa, Japan, from Decem-
ber 9, 1992, through June 20, 2008, and were
included in the study. The patients were 37 men
and 6 women who had a mean (SD) age 0of 62.3
(8.2) years. Thirty-nine patients had primary
cancer and 4 had recurrent cancer after initjal
treatment. Among those with primary cancer,
7 patients were classified as having stage I; 24,
as having stage II; 6, as having stage ITI; and 2,
as having stage IV according to the TNM Clas-
sification of Malignant Tumours® (Table 7).

SURGICAIL TECHNIQUES

A segment of jejunum approximately 15-cm
long was harvested in the usual manner. After
a small segment of jejunium to be exteriorized
for postoperative monitoring had been prefab-
ricated, the remaining segment of jejunum was
trimmed on the oral and anal sides by refer-
ring to the longitudinal length of the resected
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Table 1. TNM GClassification Among 39 Palienis?
Stage

Stage "M W N N3 Total
T 4 1 1 1 7
12 13 3 6 2 24

13 2 2 2 0 [}

T4 0 2 0 0 2
Total 18 8 9 3 39

2Acoording to'the TAM Classification of Malignant Tumours? Four patients
had recurrent cancer.

Figure 1. Jejunum graft after prefabrication. The arrow indicates the
segment Lo he exteriorized for postoperative menitoring.

specimen {(Figwre 1 ). The jejunum was then opened along the
antimesenteric border and transferred to the hypopharyngeal
defectin an isoperistaltic fashion and fixed with 4-0 monofila-
ment absorbable sutures. First, the jejunum was sutured to where
a suture is the most difficult to place, which is usually the most
caudal point on the side opposite the surgeon. Next, the jeju-
num was sutured in sequence to the posterior, caudal, and cra-
nial margins with a single-layer inverting interrupted suture
(Figure 2). Finally, the anterior margin was closed with a Gam-
bee suture. The jejunum was set into the defect under in situ
tension, and the redundarit portion of the jejunum was appro-
priately trimmed. After mucosal closure was completed, a mi-
crovascular anastomosis was perfermed between the jejunal
pedicle and the cervical vessels.

EVALUATION

The medical records of 43 patients were examined to analyze
the following variables: patient history, defect type, postopera-
tive recipient site complications, postoperative course, and oral
intake ability. Postoperative recipient site complications ana-
lyzed were total necrosis of the FJPG, fistula formation, and
surgical site infection.

Patients were classified into the following 3 groups based
on the type of hypopharyngeal defect: patients with defects of
the posterior wall (PW group), patients with defects extend-
ing to the unilateral piriform sinus (PS-PW group), and pa-
tients with defects extending to the bilateral piriform sinuses
(PS-PS group) (Figure 3).

Barium swallow examinations were performed 7 to 10 days
after surgery. If the examination revealed no leakage and no
significant aspiration, the patient was allowed to start oral in-

Figure 2. Defect after partial hypopharyngectomy with laryngeal preservation
and right modified neck dissection (A). The posterior wall and the right
piriform-sinus were resected: intraoperative view is-after the jejunam hat
been sutured to the posterior margin of the defect (B).

N

M

‘Q\i

Figure 3. Classification of the hypopharyngeal defect. View from the cranial
side (top row) and view from the posterior side (bottom row) are shown. The
red line indicates the defect. The PW group (left column) shows defects of
the posterior wall. The PS-PW group (center column) shows defects
extending fo the unilateral piriform sinus. The PS-PS group (right column)
shows defects extending te the bilateral piriform sinuses.

take. If leakage or severe aspiration was present, the examina-
tion was repeated 7 days later. The number of days after sur-
gery until the start of oral intake was noted. For patients who
had undergone tracheostomy, the number of days until clo-
sure of the tracheal stoma was also recorded.

Postoperative swallowing function was indicated by the type
of diet the patient could tolerate after recovery and before dis-
ease progression (100% oral diet, partial oral diet, or 100% tube
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Table 2. Characteristics by Defoct Type Among 43 Patients

PW Group PS-PW Group PS-PS Group

Characteristic n=13) {n=28) {n=2) £ Value?
Sex, No. of patients ‘

Male 10 25 2

Female 3 3 0 ] 36
Age, mean, y 58.8 63.5 7.0 090
Follow-up period, mean, mo 28.6 26.8 80.5 850
History of RT or CRT, No. of patients (radiotherapy dose range, Gy) 1(59) 7 {40-70) 0 18

Abbreviations: CRT, chemoradiotherapy; PS-PS, defect extending to the bilateral piriform sinuses; PS-PW, defect extending to the unilateral piriform sinus;

PW, defect of the posterior wall; RT, radiotherapy.

2Comparison between the PW and PS-PW groups using the Fisher exact test unless otherwise indicated.

bijsing unpaired ttest.

Table 3. Posioperative Recipient Site Complications by Defect Type Among 43 Patienis

Patienis, No. (%)

PW Group - PS-PW Group PS-PS Graup
GComplication {n=13) (n=28) {n=2) P Value?
Qverall complications 2 (15) 4(14) ] 63
Total necrosis of the FJPG 1(8) 1(4) 0 .54
Fistula formation 0 3(11) 0 31
Surgical site infection 1(8) 2(7) 0 .68

Abbreviations: FIPG, free jejunal patch graft; PS-PS, defects extending to the bilateral piriform sinuses; PS-PW, defects extending to the unilateral piriform

sinus; PW, defects of the posterior wall.

2Gomparison between the PW and PS-PW groups using the Fisher exact test.

feeding). Background and postoperative course were analyzed
in patients who could not resume oral intake within 2 weeks
after surgery.

STATISTICAL ANALYSIS

Statistical analysis was performed between the PW and PS-PW
groups using a commercially available software program (Stat-
cel, version 2; OMS Publishing, Saitama, Japan). The PS-PS group
was excluded from statistical analysis because the sample size
was too small. The Fisher exact, unpaired t, and Mann-
Whitney tests were used. Differences with P<.05 were con-
sidered statistically significant.

Pathological diagnosis was squamous cell carcinoma in
40 patients and adenosarcoma, endocrine carcinoma, and
spindle cell carcinoma in 1 patient each. The median fol-
low-up period was 39.9 months, and 17 patients (40%),
at the time of study completion, were alive without re-
current disease.

Patient data are summarized in Table 2. Hypopha-
ryngeal defects were of the PW type in 13 patients, the
PS-PW type in 28 patients, and the PS-P5 type in 2 pa-
tients. In all the patients, the cartilaginous prominence of
the arytenoepiglottic fold was preserved. No significant dif-
ferences were noted in age ratio or sex ratio between the
PW and PS-PW groups. One patient in the PW group (8%)
and 7 patients in the PS-PW group (25%) had received ra-
diotherapy to the neck. Two of these patients in the PS-PW
group had received concomitant chemotherapy.

POSTOPERATIVE RECIPIENT
SITE COMPLICATIONS

Complication rates are given in Table 3. There were no
significant differences in the overall complication rate or
the rates of total necrosis of the FJPG, fistula formation,
or surgical site infection between the PW and PS-PW
groups. Total necrosis of the FIPG occurred in 1, patient
in the PW group (8%) and in 1 patient in the PS-PW group
{(4%). Pharyngocutaneous fistulas developed in 3 pa-
tients in the PS-PW group (11%) but healed with con-
servative treatment. No pharyngocutaneous fistulas de-
veloped in patients in the PW group. No complications
developed in patients in the PS-PS group.

POSTOPERATIVE COURSE
AND ORAL INTAKE ABILITY

Postoperative course and oral intake ability by defect type
are summarized in Table 4 and Table 5. Oral intake
could be resumed within 2 weeks after surgery in all pa-
tients in the PW and PS-PS groups except for 1 patient
with total necrosis of the FJPG. She underwent salvage
surgery by external fistula formation using a deltopec-
toral flap. Multiple operations were required to close the
external fistula, and she could not start an oral diet until
75 days after the first surgical procedure. In the PS-PW
group, 5 patients could not resume oral intake within 2
weeks after surgery. Four of the patients experienced se-
vere aspiration, and the fifth patient (with total necrosis
of the FJPG who underwent successful salvage surgery
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Table 4. Postoperative Course by Defect Type Among 43 Patients

Pasteperaliva Day, Median (Range)

PW Group PS-PW Group P3-PS Group
Posloperative Evenl (n=13) {n=28) {n=2) P Value?
_ Initiation of oral intake 11 (6-75) 11 (6-7.':1)b 13 (11-14) .92
Closure of tracheal stoma 13 (8-75) 13 (11-112) 21 (18-24) .78

Abbreviations: PS-PS, defects extending to the bilateral piriform sinuses; PS-PW, defects extending to the unilateral piriform sinus; PW, defects of the
posterior wall.

2Gomparison between PW and PS-PW groups using the Mann-Whitnsy test.

The patient who could not discentinue tube feeding was excluded.

- Table 5. Oral Intake Ability by Defect Type Among 43 Patienis

Patients by Delect Type, Ne. (%)

PW Group PS-PW Group PS-PS Group
fiethod of Mutrition (n=13) {n=28) {n=2) - PValue?
100% Oral diet 13 (100} ' 26 (99) 2 (100) 32
Partial oral diet 0 1(4) 0
100% Tube feeding 0 1(4) 0

Abbreviations: PS-PS, defects extending to the bilateral piriform sinuses; PS-PW, defects extending to the unilateral piriform sinus; PW, defects of the
posterior wall,
2Comparison between the PW and PS-PW groups using the Fisher exact test.

Tahie 6. Summoary of 4 Patients in the PS-PW Group With Severe Dysphagia and Aspiration Preumenia

Postaperative Day

Previous 'lnllia!lon of Closure of ‘ Mothod of
Sex/Age, y Comaorhidity Treatment Oral Intake Tracheal Stoma Notrition
M/59 Personalily disorder None 42 12 100% Oral diet
M/60 Personality disorder afler cerebral 60-Gy RT 45 16 100% Oral dist
contusion
Fi70 Upper esophageal stenosis, with 3 None 73 23 Partial oral diet
endoscopic balloon dilations
M/74 Esophageal cancer, with subtotal None Impossible 112 100% Tube feeding

esophageclomy and reconstruction
with retrosternal gastric pull-up

Abbreviations: PS-PW, defects exterding to the unilateral piriform sinus; RT, radiotherapy.

by transfer of an anterolateral thigh flap) started an oral tients underwent postoperative adjuvant radiotherapy be-
diet 17 days after the first surgical procedure. The num- cause of a microscopically involved mucosal margin of
ber of days until the start of oral intake did not differ sig- resection or extranodal spread of disease. They were able
nificantly between the PW and PS-PW groups. to tolerate oral intake after radiotherapy.

Temporary tracheostomies were created at the time The background and postoperative course of pa-
of surgery in 38 patients, and all were closed after sur- tients with severe dysphagia and aspiration pneumonia
gery. The number of days until closure of the tracheal who could not start oral intake for more than 2 weeks
stoma did not differ significantly between the PW and after surgery are listed in Talsle &. Two patients had per-
PS-PW groups. However, in the PS-PS group, the time sonality disorders and were not adherent to our instruc-
until closure was longer than in the other groups. tions about swallowing rehabilitation; they finally started

Overall, 41 of 43 patients (95%) were eventually able oral intake 42 and 45 days after surgery. The other 2 pa-
to tolerate an oral diet without the need for tube feed- tients had a history of esophageal disease and were 70
ing. All the patients in the PW and PS-PS groups toler- years or older. One of these patients had undergone en-

ated a 100% oral diet, whereas of 28 patients in the PS-PW doscopic balloon dilation 3 times for idiopathic upper
group, 26 patients (93%) tolerated a 100% oral diet and esophageal stenosis. The other patient had undergone sub-

2 patients (7%) could not discontinue tube feeding. The total esophagectomy for esophageal cancer and recon-
rate of dependence on tube feeding did not differ signifi- struction with retrosternal gastric pull-up. Postopera-
cantly between the PW and PS-PW groups. Four pa- tive videofluorographic studies in these 2 patients showed
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severe obstruction at the esophageal orifice and aspira-
tion during laryngeal elevation. One of the patients re-
sumed oral intake 73 days after surgery but remained par-
tially dependent on tube feeding, The other patient could
not resume oral intake and continued tube feeding.

This study demonstrated that satisfactory swallowing func-
tion with a low complication rate can be achieved with
FJPG transfer for reconstruction of defects after partial
hypopharyngectomy with laryngeal preservation. Nei-
ther the complication rate nor postoperative swallow-
ing function was significantly affected by defect type; how-
ever, postoperative dysphagia was slightly more common
in the PS-PW group than in the PW group.

Various methods have been used for reconstruction
after partial hypopharyngectomy.»***1> Recently, radial
forearm free flap transfer and FJPG transfer have be-
come the 2 most popular methods of reconstruction. Some
surgeons prefer radial forearm free flap transfer because
of its minimal invasiveness and good accessibility'*; how-
ever, the substantial risk of fistula formation is a major
disadvantage of the radial forearm free flap.>'* In addi-
tion, the absence of self-lubrication in the skin flap im-
pairs swallowing function.® Several years ago, we rou-
tinely used radial forearm free flaps, as well as FJPGs, for
reconstruction after partial hypopharyngectomy, but we
have stopped using radial forearm free flaps because of
their high complication rate. The use of FJPGs for head
and neck reconstruction was first reported by Buckspan
et al’® in 1986. Nakatsuka et al® used the FJPG for re-
construction after partial hypopharyngectomy with la-
ryngeal preservation and demonstrated its superiority to
the radial forearm free flap. The advantages of FJPG are
a low rate of fistula formation and favorable passage of
food because of its self-lubricating surface. A major dis-
advantage is the need for laparotomy; however, it was pre-
viously shown that FJPGs can be safely harvested even
in patients who are older or who have undergone ab-
dominal surgery.'* Another concern with the FJPG is as-
piration of mucus secretions from the jejunum. Giova-
noli et al'? reported that the volume of jejunal secretions
increases markedly in the early phase after free jejunal
transfer. However, aspiration pneumonia, which can re-
sult from jejunal secretions, did not develop in any pa-
tient in the present series. When the supraglottic struc-
ture of the larynx has been preserved, aspiration of jejunal
secretions does not seem to be a problem.

The results of the present study show that patients with
PW defects are strong candidates for reconstruction by
FJPG transfer. However, 4 patients in the PS-PW group
experienced severe aspiration. A possible reason is that
proximity of the defect to the larynx prolonged laryn-
geal edema and impaired hypopharyngeal clearance. How-
ever, swallowing dysfunction in our patients could not
be directly attributed to the extent of the defects. Two
patients had personality disorders, and the other pa-
tients had a history of esophageal disease. In addition,
the 2 patients who could not discontinue tube feeding
were 70 years or older. The other patients in the PS-PW

group with neither personality disorders nor a history of
esophageal disease resumed oral feeding within 2 weeks.
In addition to advanced age, which is known to have an
adverse effect on laryngeal preservation,’¢ personality
disorders and a history of esophageal disease are, we be-
Lieve, limiting factors for laryngeal preservation.

The major consideration when reconstructing a PS-PW
defect is whether to restore the anatomical shape of the
piriform sinus or to reconstruct a narrow pharyngeal space
with a taut jejunum. In the present series, we trans-
ferred the jejunum under in situ tension and obtained
satisfactory results. In contrast, some authors have sug-
gested that the transferred jejunum should be taut he-
cause pooling of food at the affected side becomes prob-
lematic when the jejunum is transferred under low
tension.” However, postoperative videofluorographic stud-
ies of our patients with severe dysphagia showed pool-
ing of the contrast medium on the healthy side but not
on the affected side. We believe that tautness of the trans-
ferred jejunum is minimally important for this type of
reconstruction and that transfer of the jejunum under tight
tension is unnecessary. Of course, formation of a blind
loop should be prevented; however, this rarely occurs un-
less the FJPG transferred is much larger than the re-
sected specimen.

In this series, 2 patients in the PS-PS group were suc-
cessfully treated and tolerated an oral diet without se-
vere aspiration. However, we believe that patients with
this type of defect are not good candidates for laryngeal
preservation and that total pharyngolaryngectomy should
be the standard treatment. The outcome of laryngeal pres-
ervation and FJPG transfer for such wide defects is un-
known because our sample size was too small to ad-
dress this issue.

The use of intensive organ preservation therapy is con-
sidered a standard option for hypopharyngeal cancer, with
surgery reserved for salvage. However, we believe that
radiotherapy or chemoradiotherapy should not be the first-
line treatment for small hypopharyngeal cancer because
of the high risk of second primary cancer of the aerodi-
gestive tract in these patients. Hypopharyngeal cancer is
generally treated with wider-field radiation therapy than
is used for laryngeal cancer, which renders the treat-
ment more difficult in case of second primary head and
neck cancer. From the functional point of view, the re-
sults of this study compare favorably with those of or-
gan preservation therapy.'”'® Therefore, we choose op-
erative treatment as a first choice for small hypopharyngeal
cancer that can be resected with laryngeal preservation.

A limitation of FJPG transfer is that it is not indi-
cated for defects extending to the supraglottic region. Re-
constructing an arytenoepiglottic fold of appropriate
height after partial pharyngolaryngectomy is important
to prevent postoperative aspiration.® However, recon-
structing the complex supraglottic structures with an FJPG
is difficult because of its minimal plasticity. In addition,
Jjejunal secretions can cause frequent aspiration if the in-
ternal wall of the larynx is reconstructed with a jejunal
graft. Therefore, we use a radial forearm free flap in-
stead of an FJPG for reconstruction after partial pharyn-

golaryngectomy.
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