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Table 4 Characteristics of

Variable

A No. of patients (%) P
patients who underwent salvage
surgery or nonsurgical treatment Salvage surgery (n = 11) Nonsurgical treatment (n = 24)
for local recurrence or residual
disease Age (year)
Median (range) 54 (42-75) 64.5 (46-78) 0.04
Gender
Male/female 11/0 (100/0) 20/4 (83/17) 028
Comorbidity
Diabetes &) 3{13) 0.54
Hypertension 2 (i8) 2(8) 0.57
Cardiac disease 32N 1@ 0.08
Pulmonary disease 0 (0) 2(8) 1.00
Multiple primaries
Nofyes 5/6 (45/55) 16/8 (67/33) 0.41
Initial disease
Subsite
Lateral/anterior/ 5/3/1/2 (45/27/9/18) 16/5/1/2 (67/21/4/8) 0.95
superior/posterior
T classification
1,213, 4 6/5 (55145) 5/19 (21/79) 0.11
N classification
0/1-3 6/5 (55/45) 6/18 (25/75) 0.18
Stage
I, I/, IV 3/8 (27/73) 2/22 (8/92) 0.30
Completion of CRT
Yes/no 8/3 (73127) 15/9 (63/37) 0.71
Nutrition after CRT
Oral/oral + tube/tube 9/2/0 (82/18/0) 13/4/2% (54/17/8) 0.90
Recurrent/residual disease
Disease status
Recurrent/residual 8/3 (73/27) 14/10 (58/42) 0.48
P values < 0.05 were shown in Regional recurrence
bold Nofyes 1071 (S1/9) 11713 (46/54) 082
* Nutrition data were not Distant metastasis
available for 5 patients in the Nofyes 11/0 (100/0) 18/6 (75/25) 0.15
nonsurgical treatment group

treated without salvage surgery (P = 0.04), whereas it was
significantly lower than that for patients without local
failure (P = 0.02).

Discussion

In the current study, the local failure rate among patients
treated with CRT was 21 %, the salvage surgery rate was
31 %, and the 5-year overall survival rate after salvage
surgery was 49 %. Roosli et al. and Zafereo et al. [10, 11]
also reported an analysis of salvage surgery for the local
recurrence of OPC. Their local failure rates were 12 and
29 %, their salvage surgery rates were 21 and 22 %, and
their S-year overall survival rates after salvage surgery

were 28 and 25 %, respectively. It should be noted that
salvage surgery was performed in only 20 to 30 % of
patients with local failure. There were significant differ-
ences in patient age and simultaneous regional recurrence
between the patients who underwent salvage surgery and
those receiving nonsurgical treatment for local failure in
the current study. In addition, the opportunity for salvage
surgery tended to be more limited in patients who initially
bhad advanced primary disease. Although 10 patients
experienced only local failure without neck disease or
distant metastasis, they received nonsurgical treatment.
According to the analysis of their characteristics, their ages
ranged from 56 to 76 years (median, 63 years), the rate of
T4a disease was 50, and 50 % of patients had such poor
performance status that they experienced swallowing
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Table 5 Successful salvage rate by T classification

T classification
(no. of patients)

No. of patients (%)

Local Salvage Successfully
recurrences/ surgeries salvaged
residuals

T1 (18) 1 1 (100) 1 (100)

T2 (69) 10 5 (50) 3 (30)

T3 (38%) 9 3 (33) 3(33)

T4 (44) 15 2(13) (N

Total (169) 35 11 31) 8 (23)

Table 6 Successful salvage rate by subsite

Subsite No. of patients (%)

(no. of patients) Local Salvage Successfully
recurrences/ surgeries salvaged
residuals

Lateral (105) 21 5(24) 4(19)

Anterior (45) 8 3(38) 3 (38)

Superior (8) 2 1(50) XU

Posterior (12) 4 2 (50) 1(25)

Total (170) 35 11 (31) 8 (23)

Table 7 Swallowing function and larynx preservation in patients
with local recurrence or residual disease after salvage surgery
(n=11)

Variable No. of patients (%)
Preoperative Postoperative

Nutrition

Oral feeding 9 (82) 6 (55)

Oral and tube feeding 2 (18) 3(27)

Tube feeding 0(0) 2 (18)
Larynx preservation

Yes - 8(73)

No - 327

function disorders and required tube-feeding support after
CRT. In contrast, in the patients undergoing salvage sur-
gery, ages ranged from 42 to 75 years (median, 54 years),
the rate of T4a disease was 18, and 18 % of patients
required tube-feeding support after CRT. However, the
presence of an advanced tumor is a high-risk factor for
local failure and, moreover, the general condition after
CRT in such cases is generally poor. Laryngeal cancer, by
contrast, offers a greater opportunity for salvage surgery
for local recurrence. One hundred and twenty-nine patients
developed local recurrence in the RTOG 91-11 laryngeal
cancer trial, and the disease was found to be resectable in
all cases [12]. Consequently, there might be only a limited
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Fig. 3 Overall survival in 11 patients who underwent salvage surgery
for local recurrence, 24 patients who did not undergo salvage surgery
for local recurrence, and 134 patients who had no local recurrence

number of cases suitable for salvage surgery among
patients who initially received CRT for advanced OPC and
subsequently developed local recutrence.

Another point of controversy is that patients undergoing
salvage surgery for local failure cannot always achieve
long-term survival. In our study, 8 patients developed a
second recurrence, including 3 cases of local recurrence, 3
of neck disease, and 5 of distant metastasis. Similarly,
Zafereo et al. [11] reported that 26 of 39 patients (66.7 %)
developed a second recurrence after salvage surgery. It has
been regarded that patient age, disease-free interval, T and
N classification of recurrent tumors, and surgical margin
status influence survival and recurrence rate after salvage
surgery for recurrent OPC [11, 13, 14]. However, at the
moment, the fact remains that any salvage therapy is less
effective than surgery. It is hoped that a novel adjuvant
therapy after salvage surgery, such as molecular targeted
drug therapy, will be developed in the future.

In this study, 10 patients (91 %) underwent microvas-
cular free flap reconstruction for salvage surgery, with 5
patients (50 %) requiring tube-feeding support after sur-
gery and the larynx preservation rate was 73 %. On the
other hand, of the 40 patients who underwent reconstruc-
tion surgery with preoperative or postoperative irradiation
as an initial treatment, 12 patients (31 %) required tube-
feeding support after surgery and the larynx preservation
rate was 78 %. Zafereo et al. [11] similarly reported that
only 9 (22 %) patients required tube-feeding before sal-
vage surgery, whereas 26 (64 %) required tube-feeding
support after surgery. With regard to initial therapy for
advanced OPC, it has been reported that patients treated
with surgery show a statistically higher frequency of
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swallowing disorders than those treated with CRT [15].
However, these results suggest that salvage surgery after
CRT would worsen swallowing fanction in the patients in
comparison with initial open surgery.

Chemoradiotherapy is more advantageous in organ and
function preservation than definitive surgery; however,
survival rates for patients treated with CRT are not always
superior to those treated by surgery. Furthermore, it is
difficult to salvage local failures, as already described. We
have to make an effort to detect persistent mmor or
recurrence as early as possible; this should lead to a higher
salvage rate. In recent years, clinical trials of less-intensive
therapy for patients with HPV-positive OPC have been
undertaken by some groups. Considering the difficulty of
salvage ‘surgery, the initial treatment method for OPC
should be decided carefully and the limitations of salvage
surgery should be fully considered.

In conclusion, salvage surgery for OPC was indicated in
a limited number of patients with local failure, and the
survival rate of these patients was not so high as expected.
In addition, swallowing function was worse in patients
undergoing salvage surgery after CRT than in those
undergoing initial open surgery. However, it is a fact that
salvage surgery is the only curative treatment for the
patients with recurrence after CRT in most cases. These
results should be given adequate consideration when the
initial treatment method for OPC is decided.

Conflict of interest No conflict of interest.

References

1. Chen AY, Schrag N, Hao Y et al (2007) Changes in treatment of
advanced oropharyngeal cancer, 1985-2001. Laryngoscope
117:16-21

2. Cohan DM, Popat S, Kaplan SE et al (2009) Oropharyngeal
cancer: current understanding and management. Curr Opin
Otolaryngol Head Neck Surg 17:88-94

3.

0.

11.

12.

13.

14.

15.

Parsons JT, Mendenhall WM, Stringer SP et al (2002) Squamous
cell carcinoma of the oropharynx: surgery, radiation therapy, or
both. Cancer (Phila) 94:2967-2980

. Ang KK, Harris J, Wheeler R et al (2010) Human papillomavirus

and survival of patients with oropharyngeal cancer. N Engl J Med
363:24-35

. Fakhry C, Westra WH, Li S et al (2008) Improved survival of

patients with human papillomavirus-positive head and neck
squamous cell carcinoma in a prospective clinical trial. J Natl
Cancer Inst 100:261-269

. Bachar GY, Goh C, Goldstein DP et al (2010) Long-term out-

come analysis after surgical salvage for recurrent tonsil carci-
noma following radical radiotherapy. Eur Arch Otorhinolaryngol
267:295-301

. Taki S, Homma A, Oridate N et al (2010) Salvage surgery for

local recurrence after chemoradiotherapy or radiotherapy in

hypopharyngeal cancer patients. Eur Arch Otorhinolaryngol
267:1765-1769

. Goodwin WJ Jr (2000) Salvage surgery for patients with recur-

rent squamous cell carcinoma of the upper aerodigestive tract:
when do the ends justify the means? Laryngoscope 110:1-18

. Agra IM, Carvalho AL, Pontes E et al (2003) Postoperative

complications after en bloc salvage surgery for head and neck
cancer. Arch Otolaryngol Head Neck Surg 129:1317-1321
Rooshi C, Studer G, Stoeckli S¥ (2010) Salvage treatment for
recurrent oropharyngeal squamons cell carcinoma. Head Neck
32:989-996

Zafereo ME, Hanasono MM, Rosenthal DI et al (2009) The role
of salvage surgery in patients with recurrent sguamous cell car-
cinoma of the oropharynx. Cancer (Phila) 115:5723-5733
Weber RS, Berkey BA, Forastiere A et al (2003) Outcome of
salvage total laryngectomy following organ preservation therapy:
the Radiation Therapy Oncology Group trial 91-11. Arch Oto-
laryngol Head Neck Surg 129:44-49

Agra IM, Carvalho AL, Ulbrich FS et al (2006) Prognostic factors
in salvage surgery for recurrent oral and oropharyngeal cancer.
Head Neck 28:107-113

Nichols AC, Kneuertz PJ, Deschler DG et al (2011) Surgical
salvage of the oropharynx after failure of organ-sparing therapy.
Head Neck 33:516-524

Boscolo-Rizzo P, Stellin M, Fuson R et al (2009) Long-term
quality of life after treatment for locally advanced oropharyngeal
carcinoma: surgery and postoperative radiotherapy versus con-
current chemoradiation. Oral Oncol 45:953-957

Q Springer



Jpn J Clin Oncol 2013;43(1)33—36
doi:10.1093/jjco/hys186
Advance Access Publication 5 December 2012

Mucosal ‘Defeci Repair with a P@Eyg!ycaﬁic Acid Sheet

Takeshi Shinozaki®, Ryuichi Hayashi, Mitsuru Ebihara, Masakazu Miyazaki and Toshifumi Tomioka

Department of Head and Neck Surgery, National Cancer Center Hospital East, Kashiwa City, Japan

*For reprints and all correspondence: Takeshi Shinozaki, Division of Head and Neck Surgery National Cancer
Center Hospital East, 6-5-1 Kashiwanoha, Kashiwa, Chiba 277-8577, Japan. E-mail: tashinoz @east.ncc.go.jp

Received May 26, 2012; accepted October 6, 2012

Objective: Early-stage oral or oropharyngeal carcinomas are often treated with surgical
resection. Resulting wounds that are too large for primary closure can be covered with skin
grafts or patches made from various biomaterials. Recently, polyglycolic acid sheets have
been used for this purpose.

Methods: We treated six patients with large wounds resulting from the resection of oral or
oropharyngeat squamous cell carcinoma by grafting polyglycolic acid sheet patchies. Al
patients were initially treated at the National Cancer Center East Hospital from March 2010
through July 2012. After mucosal resection, the wounds were covered with polyglycolic acid
sheet patches attached with fibrin glue. Oral intake was started 4 days after surgery.

Results: Mucosal resection was the initial treatment in seven patients (five with oral squa-
mous cell carcinoma and two with oropharyngeal squamous cell carcinoma). The polyglycolic
acid sheet patches became detached in two patients (on the day of surgery and on post-
operative day 6), who then required large doses of analgesics. A patient who underwent tooth
extraction also required large doses of analgesics. The other four patients required only small
doses of analgesics. One patient had bleeding at the surgical site. No adverse effects were
caused by the polyglycolic acid sheet patch or by fibrin glue.

Coneclusions: Our study has shown that grafting of a polyglycolic acid sheet patch is effective
and provides good pain control for patients with large, open wounds after mucosal resection
of oral or oropharyngeal squamous cell carcinoma. We plan to evaluate tissue contraction
and oral intake after polyglycolic acid patch grafting.

Key words: polyglycolic acid sheet — fibrin glue — good pain control

OBJECTIVE

Early-stage oral or oropharyngeal carcinomas are often
treated with surgical resection. Because the resulting wounds
are often too large for primary closure, they can be covered
with skin grafts and patches made from various biomaterials.
Skin graft leave donor-site wound and often detach within a
few days. Some biomaterials often detach in the early post-
operative period. Early detachment causes pain and tissue
contraction. Recently, polyglycolic acid (PGA) sheets have
been used to cover wounds and to prevent bleeding and
leakage in liver and lung surgery (1—4). We evaluated the

use of PGA sheets to reduce postoperative complications
after the resection of oral or oropharyngeal carcinomas.

PATIENTS AND METHODS

We reviewed seven patients with large wounds resulting
from the resection of an oral or oropharyngeal squamous cell
carcinoma (SCC) which were repaired with PGA sheet
grafts. All patients were initially treated at the National
Cancer Center East Hospital from March 2010 through July
2012 (Table 1).

© The Author 2012. Published by Oxford University Press. All rights reserved.
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Table 1. Patients’ courses and outcomes

Case Sex Age Tumorsite  Stage Resection Mucosal defect Oral feeding Analgesic Complications Discharge
(mm) start (Loxoprofen) use
1 M 86 Retromolar T2NO Mucosa 22 x 42 POD 10 None None POD 11
2 M 62 Oral floor TINO Mucosa 34 x 31 POD 7 None None POD 13
3 F 64 Buccal T2NO Mucosa 10 x 22 POD 10 None None POD 13
mucosa
4 M 78 Hardpalate TINO Mucosa, hard 34 % 34 POD 6 POD 2,9 None POD 12
palate
5 M 62  Soft palate TINO Mucosa 35%x32 POD 4 Every meal PGA detached, day of POD 10
surgery
6 F 60 Softpalate  T2NO Mucosa, hard 42 x 26 POD 8 Many times Bleeding, POD7; PGA POD 12
palate detached, POD 10
7 M 52 Lower T2NO Mucosa, tooth 40 x 35 POD 4 Many times None POD 9
gingiva extraction

Patients 1—4, without early sheet detachment, required no analgesics or only small doses of analgesics. In contrast, patients 5 and 6, with early sheet
detachment, required large doses of analgesics. A patient who underwent tooth extraction also required large doses of analgesics.

POD, postoperative day.

4 O-CH2-C 3+

Figure 1. Polyglycolic acid (PGA) sheet. Soft nonwoven fabric with
elasticity.

Figure 2. Case 7, before surgery. Lower gingiva T2NO squamous cell
carcinoma.

We indicate the patient with the defects resulting from
SCC resection could not be closed primarily and when trans-
fer of a bulky free cutaneous flap would interfere with oral
function.

After mucosal resection, the wounds were covered with
PGA sheet patches attached with fibrin glue. First, a solution
of fibrinogen was applied to the wound. Secondly, the
wound was covered with a PGA sheet that cut off one or
many pieces slightly smaller than the area of resection.
Finally, the wound was sprayed with a solution of fibrinogen
and thrombin. Oral intake was started 4 days after surgery,
and analgesics (nonsteroidal anti-inflammatory agent loxo-
profen) were administered as required. At the surgical site,
the edges of separated PGA sheets were cut off.

EqQuipMENT

Polyglycolic acid felt sheet is a soft nonwoven fabric that
becomes elastic through a special process. (Neoveil®, Gunze
Co., Ltd., Tokyo, Japan) (Fig. 1). The PGA sheet was
attached with fibrin glue derived from human blood
(Bolheal®, Chemo-sero-Therapeutic Research Institute,
Kumamoto, Japan).

RESULTS

Mucosal resection was the initial treatment in seven patients
(five with oral SCCs and two with oropharyngeal SCCs; Figs 2
and 3). The PGA sheet patches became detached in two
patients (on the day of surgery and on postoperative day 6),
who then required large doses of analgesics. A patient who
underwent tooth extraction also required large doses of
analgesics. The other four patients required no analgesics or
only small doses of analgesics (Table 1). The PGA sheets in
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Figure 3. Case 7. Mucosal resection with tooth extraction.

Figure 4. Case 7. The mucosal defect was covered with a PGA sheet
attached with fibrin glue.

Figure 5. Case 7. Six days after surgery. The PGA sheet and fibrin are
observed.

these four patients detached on postoperative days 26 to 38.
One patient had bleeding at the surgical site. No adverse events
were caused by the PGA sheet patch or by fibrin glue. In
patients without early PGA patch detachment, healing was

Figure 6. Case 7. Nine days after surgery. The PGA sheet and fibrin are
observed. The edge of the PGA sheet is covered with granulation tissue.

L Gt

Figare 7. Twenty-two days after surgery. Most of the defect is covered with
mucosa and granulation tissue.

excellent. Wound contraction was not observed in any patient,
with or without early detachment.

DISCUSSION

After the resection of oral or pharyngeal cancers, mucosal
defects are repaired primarily with sutures or covered with
skin grafts or various biomaterials. Skin grafts or various
biomaterials attached with sutures easily become detached
and cause pain. Because adhesion is weak between the mate-
rials and the mucosal defects, gaps can open, through which
saliva or ingested food can pass. Several authors have
reported the usefulness of PGA sheets attached with fibrin
glue for covering wounds after oral and pharyngeal surgery
(5.6). Covering wounds with PGA sheets and fibrin glue is
simple and less time-consuming than the tie-over method or
skin grafting or the use of other artificial materials and may
avoid the need for microvascular graft reconstruction,
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Murata et al. (5) have reported that covering wounds with
PGA and fibrin glue reduces postoperative pain. Our report
confirms the reduction of pain, as no analgesics or only
small doses of analgesics were required by patients in whom
the PGA sheets did not detach early. In contrast, large doses
of analgesics were required by patients in whom the PGA
sheets had detached early, and one patient had bleeding.
Therefore, the use of PGA sheets and fibrin glue for covering
open wounds after oral resection was useful for avoiding
postoperative pain.

In the present study, tissue contraction was not observed.
However, Yonezawa et al. (7) have reported that the use of
PGA sheets and fibrin glue causes early epithelialization in
experiments in rabbits. Furthermore, in the present study,
PGA sheets and fibrin glue seemed to cause early epitheliali-
zation and to reduce pain.

We plan to study additional patients in whom wounds
have been covered with PGA sheets and fibrin glue and to
evaluate tissue contraction and oral intake after PGA patch
grafting,

Products from animal tissue, such as fibrin glue, carry a
risk of blood-borne disease. However, our patients showed
excellent pain control and good healing wound. Our findings
suggest that PGA sheets attached with fibrin glue can be
used to cover mucosal defects.

CONCLUSION

The use of PGA sheet patch grafts attached with fibrin glue
is effective and provides good pain control for patients with

large, open wounds after mucosal resection of oral or oro-
pharyngeal SCC (Figs 4—7).
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Abstract

Background: Esophageal squamous cell carcinoma (ESCC}is
often synchronously accompanied by pharyngeal squa-
mous cell carcinoma (PSCC). However, treatment strategies
for these synchronous cancers have not been established.
Aim: To evaluate retrospectively the effects of both chemo-
radiotherapy (CRT) targeted for invasive ESCC on synchro-
nous superficial PSCC and additional endoscopic resection
(ER) for PSCC. Patients and Methods: Screening endoscopy
in the pharynx was performed in newly diagnosed ESCC pa-
tients. CRT combined with 5-fluorouracil (5-FU) and cisplatin
(CDDP) was administered to all patients. The effect on super-
ficial PSCC was only evaluated for 5-FU-CDDP chemotherapy
that excluded the pharynx from the radiation field. When
PSCC was remnant or recurrent in patients evaluated at com-
plete response (CR) of ESCC, ER was performed on the PSCC.
Results: Fourteen cases of superficial PSCC (4.0%) were
detected in 348 ESCC patients. Three PSCC reached CRin 8

ESCC-CR patients, while all 3 lesions recurred. No treatment
response was found in the remaining 11 PSCC. As a second
treatment, ER for 8 PSCC was completed in the 8 ESCC-CR
patients, with one complication due to pneumonia. Concfu-
sions: Standard 5-FU-CDDP CRT targeted for invasive ESCC
did not demonstrate a sufficient efficacy for superficial
PSCC, while ER even for PSCC after chemotherapy was cura-

tive. Copyright © 2012 S. Karger AG, Basel

Introduction

Esophageal squamous cell carcinoma (ESCC) is often
accompanied by pharyngeal squamous cell carcinoma
{PSCC) either simultaneously with the primary lesion
(synchronously) or after a period of time (metachronous-
ly). These findings have been explained by the “field can-
cerization’ theory that describes how repeated local expo-

. sure to carcinogens contributes to the occurrence of mul-

tiple cancers in the esophageal and head and neck regions
[1]. For more than 5 decades many epidemiological stud-
ies have attributed the increased cancer risks associated
with alcohol drinking and smoking to this phenomenon
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[2-6]. In 2009, the Working Group of WHO-IARC con-
cluded that acetaldehyde associated with alcoholic bev-
erages was carcinogenic to humans and confirmed the
group 1 classification of alcohol consumption [7]. In ad-
dition, heterozygous traits found in 40% of Asians, who
have an inactive alcohol metabolizing enzyme of alde-
hyde dehydrogenases 2, accumulate acetaldehyde, with
higher relative risks of these cancers [7, 8]. Furthermore,
the prevalence of multiple Lugol-unstained lesions (LULs)
[9, 10], which are caused by repeated exposure to acetal-
dehyde, was strongly related to the occurrence of syn-
chronous or metachronous cancers in the esophagus and
head and neck regions [11]. o

In contrast, most patients with PSCC are detected at
an advanced stage with a poor prognosis. Even in an op-
erable PSCC case, the extensive surgical resection re-
quired may cause a loss of function with respect to swal-
lowing and/or speaking and can lead to cosmetic defor-
mities. Thus it is difficult to determine a final treatment
from the viewpoints of both curability and retaining or-
gan function. In cancers combining ESCC and PSCC, the
selection of treatment is even more critical. Because of
this, the ability to detect pharyngeal lesions at an earlier
stage, e.g. as carcinoma in situ, would be of clear benefit
to patients. Recently, superficial PSCC has been detected
by NBI endoscopy [12].

Systemic 5-fluorouracil-cisplatin (5-FU-CDDP) che-
motherapy combined with radiotherapy is the standard
treatment for ESCC, and the same treatment is also effec-
tive for PSCC patients [13, 14]. The radiation field used in
radiotherapy for ESCC does not generally reach the re-
gion of the larynx and pharynx, while chemotherapy acts
systemically. There have been no reports regarding the
efficacy of systemic chemotherapy for patients with su-
perficial PSCC. In this study, we examined the effect on
superficial PSCC of chemoradiotherapy (CRT) targeted
for invasive ESCC.

Patients and Methods

Patients

Between January 2003 and December 2006, concurrent CRT
was performed in 348 patients with invasive ESCC who met the
following criteria of this study: (1) newly diagnosed thoracic ESCC;
(2) aged between 20 and 75 years; (3) clinical stage 1 to IVA accord-
ing to the UICC-TNM classification; (4) absence of previous che-
motherapy for malignancy; (5) absence of radiation or surgical
treatment for head and neck, and esophageal cancers, and (6) ab-
sence of active malignancy except ESCC and PSCC. All patients
with invasive ESCC visited our hospital to receive treatment after
histological diagnosis of ESCC by endoscopy at another hospital.

58 Oncology 2013;84:57-64

Endoscopic Observation of the Oral Cavity and Pharynx

Since January 2003, endoscopic screening of the oral region
has been performed in all ESCC patients in order to detect syn-
chronously superficial PSCC. In the initial endoscopic observa-
tion in our hospital, narrow band imaging (NBI) or convention-
al endoscopy was used becanse both evaluation of ESCC and gas-
troduodenal screening including oral cavity and pharynx are
performed in all patients. When a mucosal abnormality in the
oral cavity or pharynx, or multiple LULs in the esophagus, were
found in initially conventional endosopcy, the oral cavity and
pharynx were observed again by magnifying NBI endoscopy
within 2 weeks. Figure 1 shows the NBI findings of an oral cav-
ity and pharynx using a video endoscope system (EVIS LUCERA
CV-260, Olympus Optical Co. Ltd., Tokyo, Japan). When a
brownish area and an enhancement of the intraepithelial papil-
lary capillary loop were found in the pharynx (fig. 2), an endo-
scopic biopsy was performed to histologically confirm the carci-
noma.

Lugol chromoendoscopy was performed in all patients for
both diagnosis of the correct cancer region and evaluation of
LULs in the background esophageal epithelium. After ordinary
endoscopic observation, 5~10 ml of 2.0% glycerin-free Lugol io-
dine solution, which is a brown liguid consisting of 2.0 g potas-
sinm iodine and 4.0 g iodine in 100 ml distilled water, was sprayed
from the upper thoracic esophagus to the gastroesophageal junc-
tion using a plastic spray catheter passed through the biopsy
channel of the endoscope. Multiple LULs were defined as de-
scribed in our previous study [15].

Definition of Superficial Pharyngeal Cancer

According to the Japan Society for Head and Neck Cancer (16},
a superficial pharyngeal lesion is defined as one in which the in-
vasion depth is comparatively limited and visnal changes do not
indicate an advanced cancer. The pharynx has no muscnlaris mu-
cosa, 5o this somewhat vague definition suggests that the depth
ofinvasion is limited to the epithelium or just beneath the epithe-
lium, but does not extend to the muscle layer.

Treatment Schedule of CRT for ESCC

Chemotherapy consisted of a protracted infusion of 5-FU at a
dose of 1,000 mg/m? per day on days 1-5 and 22-26, combined
with a 2-hour infusion of CDDP at 75 mg/m? on days 1 and 22. A
10-MV radiation treatment was administered for 6 weeks (5 days/
week) at 1.8 Gy/day with a fotal radiation dose of 50.4 Gy, con-
comitantly with chemotherapy.

Patients who were evaluated for an objective response to this
treatment received additional chemotherapy consisting of a con-
tinuous infusion of 5-FU ata dose of 1,000 mg/m?on days 1-5and
CDDP at a dose of 75 mg/m? on day 1. This treatment schedule
was administered for 1 week followed by a 3-week break. All pa-
tients receiving CRT were monitored by neck, chest and abdomi-
nal computed tomography, and by endoscopy to evaluate the ef-
ficacy of the treatment on both ESCC and PSCC.

As for response for ESCC, objective responses of measurable
metastatic lesions were evaluated according to the response eval-
nation criteria in solid tumors (RECIST v 1.0) guideline. Response
of the primary tumor was evaluated by the criteria of the Japan
Esophageal Society {17, 18].
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Evaluation of Response for PSCC

All follow-up evaluations after 5-FU-CDDP chemotherapy for
PSCCwere performed every 2 months for the first year and every
6 months thereafter by magnifying NBI endoscopy, with the same
periods of evaluation as for ESCC. For PSCC, complete response
(CR) was defined as the disappearance of all visible tumors
(brownish areas), including ulceration, for at least 4 weeks, con-
firmed by normal endoscopic biopsy specimens. The recurrence
was defined as the reappearance of a brownish area accompanied
by an enhancement of intraepithelial papillary capillary loop by
NBI endoscopy, and was confirmed in histological findings by
endoscopic biopsy. Non-CR for PSCC was defined as the remnant
of brownish areas and was classified into a partial response, stable
disease or progressive disease.

In the case of non-CR for PSCC, the second treatment was se-
lected according to the efficacy of CRT for ESCC. When ESCC
reached CR with remnant or recurrence of PSCC, endoscopic re-
section (ER) was performed for PSCC. When the ESCC was eval-
uated for non-CR, thereafter treatment for ESCC, such as second-
line chemotherapy, salvage surgery or palliation was performed.

ER for PSCC after CRT

The ER involved endoscopic mucosal resection using the cup
method or an endoscopic subepithelial dissection method with
the patient under general anesthesia. An important consideration
was that ER for PSCC should be performed with cooperation from
the endoscopists and the head and neck surgeons. Some head and
neck surgeons participated in the ER to prepare emergency treat-
ment, such as tracheostomy, with evalnation of the degree of la-
ryngeal edema after the procedure.

Statistics

All statistical analyses were performed using IBM SPSS Statis-
tics 18 software (SPSS Inc., Tokyo, Japan). Overall survival data
were calculated from the date of commencement of CRT to the
date of death or the most recent follow-up visit. Survival curves
were plotted according to the Kaplan-Meier method. The signifi-
cance of differences was assessed using the log-rank test. A p val-
ue of <0.05 was considered statistically significant.

Results

Patient Characteristics

Fourteen patients (4.0%) with synchronous superficial
PSCC were found among the 348 patients with invasive
ESCC (table 1). Of the 14 patients, 13 (93%) were male and
the median age was 62 years. The number of patients for
ESCC clinical stage I, I1, III, and IVA were 5, 2, 6 and 1,
respectively. All 14 patients had both daily alcohol con-
sumption and multiple LULS of the esophagus. All PSCC
lesions were detected at our institute with no prior detec-
tion in other hospitals. Twelve (86%) PSCC lesions were
detected using magnifying NBI endoscopy and the other
2 (14%) by conventional endoscopy. The latter 2 lesions
were reevaluated with magnifying NBI endoscopy before

Treatment Strategy for PSCC Combined
with ESCC

Fig. 1. Narrow Band Imaging observations in individnal regions
from the oral cavity to the pharynx. a The view seen from the en-
trance of the oral cavity: dorsal side of tongue, hard palate and soft
palate. b Uvula, palatoglossal arch and lateral walls of orophar-
ynx. ¢ The posterior wall of oropharynx. d The right side of base
of tongue and lateral wall of oropharynx. e The left side of base of
tongue and lateral wall of oropharynx. f Posterior wall of hypo-
pharynx and larynx. g Vallecula of epiglottis, median glossoepi-
glottic fold. b The lateral wall and apex of right piriform sinus.
i Arytenoids. j The lateral wall and apex of left piriform sinus.
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Fig. 2. Superficial cancer of the right ary-
tenoid. a Conventional endoscopic obser-
vation. The margin of the cancer is unclear
(black arrows). b NBI observation. Cancer
is shown as a brownish area (black arrows)
and the margin is clear. ¢ Magnifying NBI
observation. The enhanced intraepithelial
papillary capillary loop is seen in the can-
cer area. d The view of Lugol staining. Lu-
gol-unstained lesion coincided with the
cancer area. Lugol staining method was
used to improve lesion visualization dur-
ing endoscopic treatment. Color refers to
the online version only.

Table 1. Patient characteristics

Age, years Median 62
Range 47-71
Gender Male 13
Female 1
Alcohol consumption Presence 14
Absence o
Cigarette smoking Presence 12
Absence 2
Multiple LULs Presence 14
Absence 0
PSCC
Location Hypopharynx 10
Oropharynx 4
Size, mm Median 20
Range 5-50
Macroscopic findings Elevated type 5
Flat type 4
Depressed type 5
ESCC
Clinical stage I 5
I 2
I 6
A 1

Endoscopic screening of orat cavity and pharynx for ESCC
patients between January 2003 and December 2006 (n = 348)

|| ESCC alone (n = 334)
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Fig. 3. Flow chart of this study.
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CRT. The majority of PSCCs were located in the hypo-
pharynx. In macroscopic findings, there were various le-
sion types. The median lesion diameter was 20 mm, rang-
ing from 5 to 50 mm. All PSCC lesions were superficial
cancers with no advanced cancers.

Efficacy of 5-FU-CDDP Chemotherapy for PSCC

The treatment for PSCC was determined according to
response to CRT for primary ESCC (fig. 3). CRT for ESCC
resulted in CR in 8 of the 14 patients. In contrast, only 3
of 14 PSCClesions were evaluated as CR. The 3 PSCC-CR
lesions (38%) were found in the ESCC-CR patients (fig. 3).
However, the 3 PSCC-CR lesions were only transiently
disappeared, and local recurrence was found in the same
region. In the 6 ESCC-non-CR patients, there were no
PSCC-CR lesions. Of the 6 patients, 2 who were finally
evaluated as partial response for ESCC had transforma-
tion of their superficial PSCC to invasive lesions. There-
fore, active salvage surgery with laryngopharyngeal and
esophageal resection was undertaken in these 2 patients.
Of the remaining 4 patients, 2 lesions had no change in
size and shape while the other 2 were evaluated as partial
response because of decreased tumor size.

ER for PSCC and Complications

ER for PSCC was performed in the 8 patients with
ESCC-CR. Histologic findings showed the depth of infil-
tration was invasive PSCC in 2 patients and cancer in situ
in 6 patients. However, no lymphovascular involvernent
was found in any of the 8 cases with PSCC.

Major complications associated with ER included 1
case of aspiration pneumonia. There were no severe com-
plications such as subeutaneous emphysema, post-ER
stricture or delayed bleeding. Of the 8 PSCC lesions, 1 was
recurrent 4 months after ER. Because the recurrent lesion
was superficial and small, an additional ER was per-
formed with complete resection. The median duration of
follow-up after ER was 28 months ranging from 12 to 39
months, and no more recurrences of the PSCC were found.

Survival

The 8 ESCC-CR patients received ER for PSCC and
the remaining 6 ESCC-non-CR patients did not. The pre-
treatment clinical stages of ESCC in 8 ER and 6 non-ER
patients were 4 and 1 patient in stage I, 1 and 1 in stage I,
2 and 4 in stage Ill and 1 and 0 in stage IVA, respectively.
There were no differences in dlinical staging variety in
the ESCC pretreatment evaluation between ER and non-
ER patients. Median survivals of ER and non-ER patients
were 51 and 14 months, respectively (p = 0.002; log-rank

Treatment Strategy for PSCC Combined
with ESCC
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Fig. 4. Overall survival. Median survivals of ER and non-ER pa-
tients were 51 and 14 months, respectively (p = 0.002; log-rank
test).

test; fig. 4). The 3-year survival rates of ER and non-ER
patients were 63 and 0%, respectively. In contrast, 4 of the
8 ER patients died during follow-up periods. Preclinical
stages of the 4 patients were 2 patients in stage I, 1 in stage
ITand 1 in stage IVA, respectively. The 2 patients in stage
I died of radiation-induced pneumonia and cerebral in-
farction. The patient in stage Il died of ESCC progression
with lymph node metastases and the remaining patient
in stage IVA died of multiple lung metastases.

After CR confirmation in ESCC, ER was performed
in PSCC. The median duration from commencement of
CRT to ER in the 8 patients receiving ER was 5.4 months,
ranging from 3.8 to 18.9 menths, ER was performed in 5
of the 8 patients immediately after CRT since PSCC le-
sions of the 5 patients were not evaluated as CR. However,
the time periods to perform ER after CRT were extended
in the remaining 3 PSCC-CR patients from 10 to 18.9
months due to following-up for PSCC-CR. There were no
cases in which superficial PSCC transformed to an ad-
vanced stage during the follow-up periods. Thus, no
functional disorder caused by progression of PSCC, such
as difficulty swallowing or speaking, were found in ER
patients during all follow-up periods.

Discussion

Of 348 patients with invasive ESCC, 14 (4%) had su-
perficial PSCC detected through endoscopic screening of
the oral cavity and pharynx. Standard 5-FU-CDDP CRT
targeted for invasive ESCC was administered to the 14
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patients with synchronous superficial PSCC and invasive
ESCC. After CRT, 8 (57%) were evaluated as CR for inva-
sive ESCC, while only 3 patients with superficial PSCC
(21%) achieved transient CR despite receiving 5-FU-
CDDP chemotherapy. Therefore, systemic 5-FU-CDDP
chemotherapy had no CR potential for superficial PSCC.
In contrast, ER for superficial PSCC is quite effective even
in a situation after chemnotherapy because of minimally
invasive treatment with no functional disorder in the
pharyngeal region. We propose using novel treatment
strategies for synchronous superficial PSCC and invasive
ESCC.

Acetaldehyde associated with alcoholic beverage and
aldehyde dehydrogenases 2 heterozygous traits can cause
pharyngeal and esophageal cancers [7]. According to re-
cent reports regarding multiple cancers, the prevalence of
multiple LULs is a biomarker of synchronous or meta-
chronous cancers in the esophagus and head and neck
regions [19-21]. In our present study, all 14 patients with
synchronous ESCC and PSCC had both daily alcohol
consumption and multiple LULs in their esophageal
background epithelium. Lugol chromoendoscopy is use-
ful not only to detect superficial ESCC but also to under-
stand the risk of multiple cancers. However, the Lugol
solution cannot be routinely sprayed in the region of the
pharynx and larynx of patients under conscious sedation
because of the stimulation caused by the application of
the solution. Thus, we suggest that detecting superficial
PSCC by NB1 is useful in ESCC patients, especially those
with both an alcohol drinking habit and multiple LULs
in their esophagus.

5-FU-CDDP treatment has been performed in PSCC
patients since the 1980s. The CR rate of this therapy with-
out radiotherapy was 17-20% of locally advanced or met-
astatic PSCC cases in phase I-II studies [13, 14], and was
5-7% of metastatic or recurrent cases in phase III studies
[22,23]. 5-FU-CDDP treatment alone is likely to be more
effective in locally advanced PSCC than in metastatic
PSCC. In contrast, there has been no study of 5-FU-
CDDP alone in PSCC of early clinical stage, especially
stage 0-I. Therefore, the 5-FU-CDDP treatment efficacy
in superficial PSCC is uncertain. If the therapy had ahigh
efficacy for superficial PSCC, overlooked superficial
PSCC would be cured by the systemic 5-FU-CDDP ther-
apy given to treat ESCC. This is quite a benefit for the
patients with these synchronous cancers. As a result,
PSCC-CR was found, while no efficacy in continuing CR
for superficial PSCC was found in 5-FU-CDDP treat-
ment. In contrast, no progression of PSCC was found in
patients having excellent efficacy with CRT for ESCC, al-

62 Oncology 2013;84:57-64

though the time periods until CR confirmation for ESCC
were required to be at least several months. A good cor-
relation in treatment efficacy between PSCC and ESCC
was indicated. It seems that 5-FU-CDDP chemotherapy
has a potential in restraining the progression of PSCC. In
some recent reports, platinum-based chemotherapy or
CRT plus cetuximab were more effective in esophageal
and the head and neck cancers [24-26]. CRT combined
with cetuximab, a molecular targeted drug, may contrib-
ute to a novel freatment strategy for patients with syn-
chronous PSCC and ESCC.

The outcomes of ER for superficial PSCC have been
reported [27]. Complications, such as laryngeal edema re-
quiring overnight intubation, aspiration pneumonia and
sustained dermatitis around the mouth caused by back-
flow of Lugol solution from the pharynx, were found in
13% of patients after ER [27]. Complications are transient
and tolerable in most of cases, and feasibility is confirmed
with no functional disorder. In our study, there were no
severe complications, with high treatment efficacy for ER
during long follow-up periods, although ER was per-
formed in the condition after 5-FU-CDDP chemothera-
py. It is important to maintain function with respect to
swallowing and/or speaking, and to perform ER under
cooperation with head and neck surgeons.

Regarding the treatment strategy, CRT for ESCC
should be the initial therapy in patients with both super-
ficial PSCC and ESCC. As the second step, ER for PSCC
should be determined after evaluation of CRT for ESCC.
A factor deciding the prognosis of patients with the syn-
chronous cancers depends on the CRT effects for ESCC.
In our previous study, the prognosis between CR and
non-CR cases of ESCC was quite different [28]. In our
present study, the median survival time of ER (ESCC-
CR) patients was also significanily longer than that of
non-ER (ESCC-non-CR) patients. Furthermore, 5-FU-
CDDP chemotherapy showed potential in restraining the
progression of PSCC including transient CR. If ER was
performed initially, the period before commencement of
CRT would be delayed. In addition, when complications
occurred in ER, the commencement would be further de-
layed. Therefore, ER for superficial PSCC should be sec-
ondary to CRT for invasive ESCC. We suggest that the ER
for PSCC contributed to the beneficial prognosis in pa-
tients with synchronous superficial PSCC and invasive
ESCC. It is uncertain whether all superficial PSCC le-
sions progress to an advanced stage in the natural history.
However, if superficial PSCC was overlooked and pro-
gressed to an advanced stage in ESCC-CR patients, it
would be difficult to achieve long survival. Furthermore,
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when the patients with advanced PSCC receive active
treatments, such as surgery or CRT, functional disorder
of swallowing or speaking might occur. On this point, ER
for superficial PSCC can prevent a progression to an ad-
vanced stage, with favorable prognosis.

In our present study, not all patients received magnify-
ing NBI endoscopy in their initial pretreatment evalua-
tion, while superficial PSCC was detected in 4% of 348
patients with newly diagnosed ESCC. From the results of
previous studies, Shimizu et al. [29] proposed that super-
ficial PSCC was metachronously found in 2% of ESCC
patients receiving EMR through laryngoscopy. Katada et
al. [30] reported that superficial PSCC was found in 11%
of patients with previous or current ESCC through mag-
nifying NBI observation. In our study, 12 (86%) of the 14
cases of superficial PSCC were detected by magnifying
NBI observation. We emphasize that NBI endoscopy in
the oral region should be performed in ESCC patients to
detect superficial PSCC. A recent report of a multicenter
trial suggested that NBI should be the standard examina-
tion for the early detection of superficial cancer in the
esophagus and head and neck {12}, Furthermore, we
demonstrated that magnifying NBI endoscopy was effec-
tive in following up patients after treatment since we
could detect a transient lesion disappearance or a minor
local recurrence. We suggest that NBI should be used not
only in the screening observation of the pharynx but al-
so for follow-up endoscopy after treatment with 5-FU-
CDDP chemotherapy or ER. However, a limitation is that
our study was a single-institute retrospective study.
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Fig. 1 Age distribution of patients with laryngeal
cancer who underwent resection of the primary. (n=
392)
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Fig. 2 Age distribution of patients with hypopharyn-
geal cancer who underwent resection of the primary.
(n=367)
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Fig. 3 Indication of surgical procedures to laryngeal cancer.
P [ partial laryngectomy, T : total laryngectomy.
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Fig. 4 Indication of surgical procedures to hypopharyngeal cancer.
E . endoscopic surgery, P . partial pharyngectomy,
R ' partial pharyngectomy with reconstruction, T : total pharyngo-laryngectomy.
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