White light NBI
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Fig. 4. Representative endoscopic images of each macroscopic
subtype by magnifying endoscope for upper gastrointestinal endo-
scope with NBI (GIF TYPE H260Z). NBI = narrow band imaging.

more than 4 cm in diameter or when it invades to the
entrance of the esophagus, although it is a superficial
lesion with excellent prognosis. In esophageal cancer,
transoral endoscopic resection is a standard treatment,
and T stage classification is based on the depth of tumor
invasion because the depth is an important factor in
determining whether there is indication for endoscopic
treatment. Indeed, in esophageal cancer,'® EP, LPM, and
MM lesions are classified as T1la; a SM lesion is classi-
fied as T1b; and a lesion with invasion to the muscularis
propria is classified as T2. Faced with the paradigm
shift in treatment modality from open surgery to trans-
oral surgery, it may be necessary to adapt a change in T
stage modification based on the depth of tumor invasion
in the laryngo-pharyngeal cancer. The findings shown in
this study will help to develop the new T stage classifica-
tion based on the depth of tumor invasion.

There are two limitations in this study. One is the
small number of invasive lesions. There was no 0-III
lesion in the study because 0-III lesions were primarily
treated with radiation or concurrent chemoradiotherapy,
and pathological information other than biopsy results
was not obtained. The other limitation is that the study
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was a retrospective study. A prospective, randomized,
controlled multi-institutional trial should be conducted
in the future to validate the results.

CONCLUSION

This study is the first to show that macroscopic find-
ings by ME-NBI predict the depth of tumor invasion in
superficial laryngo-pharyngeal cancer. The highest risk
for subepithelial invasion was present in type 0-I (100%),
and the lowest risk was in type 0-IIb lesions (14%). Only
one out of 139 lesions of 0-I and 0-II invaded muscular
propria; and it was indicated that there is a little chance
of muscular invasion in the laryngo-pharyngeal cancer as
long as the lesions are diagnosed as 0-I and 0-II.
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Background and study aims: The curability of
endoscopic resection for superficial pharyngeal
squamous cell carcinoma (SPSCC) has not been
fully elucidated, particularly for lesions invading
the subepithelial layer, which carry the risk of
metastasis. The aim of this study was to evaluate
the curative potential of endoscopic resection for
SPSCC invading the subepithelial layer.

Patients and methods: From June 2002 to July
2010, 198 SPSCCs in 176 consecutive patients
were treated by endoscopic resection at two ter-
tiary referral centers. Selection criteria were ini-
tial endoscopic resection, histologically proven
squamous cell carcinoma invading the subepithe-
lial layer, no lymph node or distant metastasis be-
fore endoscopic resection, and no prior treatment
for pharyngeal squamous cell carcinoma. Endo-
scopic resection was performed under general
anesthesia. Long-term survival and clinical out-
comes were retrospectively evaluated.

Results: Among 176 consecutive patients, 50 le-
sions in 47 patients (all male; median age 64
years) were histologically diagnosed from endo-
scopic resection specimens as having subepithe-
lial invasion. Median tumor thickness was 1000
pm (range 200-10000pm). Six patients devel-
oped local recurrence (13%; 95% confidence in-
terval [CI] 3.1%-22.4%), and all were cured with
organ-preserving intervention. After a median
follow-up period of 71 months (range 27-116
months), one patient (2%; 95%CI 0-6.3 %) devel-
oped neck lymph node metastasis. A total of 14
patients (30%) were followed for 5 years or more,
and 5-year overall survival and disease-specific
survival rates were 84.5% (95%Cl 73%-96%) and
100%, respectively.

Conclusions: Endoscopic resection has curative
potential as a minimally invasive treatment op-
tion for SPSCC that invades the subepithelial layer.

Introduction

v

The majority of patients with pharyngeal squa-
mous cell carcinoma (SCC) are diagnosed at an ad-
vanced stage, at which point the prognosis is poor
[1,2]. Even if detected at an operable stage, exten-
sive surgical resection or chemoradiotherapy
(CRT) frequently results in loss of swallowing, dis-
turbance of salivary secretion or speaking func
tions, and possible cosmetic deformities, and
markedly degrades quality of life [3-6]. Early de-
tection of superficial pharyngeal squamous cell
carcinoma (SPSCC) by conventional white-light
endoscopy is markedly hampered by an almost
complete lack of morphological changes [7-9].
The narrow-band imaging (NBI) system is an in-
novative optical image-enhanced technology
that uses narrow-bandwidth filters [10]. The
415-nm light is well absorbed by hemoglobin,
and NBI in combination with magnifying endos-
copy allows the microvascular structure of the or-

gan surface to be clearly visualized [10]. Any sur-
face microvascular irregularities detected are use-
ful landmarks of early neoplasms in the head and
neck region [8,9,11,12]. In a multicenter prospec-
tive study of patients with esophageal cancer, NBI
with magnifying endoscopy demonstrated signif-
icantly better detection of SPSCC than conven-
tional white-light endoscopy [9].

Recent major advances in diagnostic techniques
such as magnifying endoscopy and NBI have pro-
duced a dramatic increase in the detection of
SPSCCs that can be successfully treated by endo-
scopic resection [8,13-18]. We previously re-
ported the long-term results of endoscopic resec-
tion for patients with SPSCC [19]. Theoretically at
least, squamous intraepithelial neoplasia (dyspla-
sia or carcinoma in situ) can be cured by endo-
scopic resection, because it has no risk of lymph
node or distant metastasis. Only one small case
series has been reported [20], however; in partic-
ular, the risk of lymph node metastasis after
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Fig.1 Schema of endoscopic mucosal resection procedure using a cap-equipped panendoscope (EMR-C). a An adequate volume of 0.9 % saline solution

mixed with low-volume epinephrine is injected into the subepithelial layer beneath the lesion. b Placement of the snare at the cap. ¢ Induced ulcer after removal

of the lesion.

endoscopic resection of SPSCC is unclear in patients whose re-
sected endoscopic resection specimens histologically show sube-
pithelial invasion. Accordingly, the use of additional treatments
such as CRT or preventive neck lymph node dissection in these
patients is controversial.

The aim of this study was to retrospectively evaluate the curative
potential of endoscopic resection alone for SPSCC invading the
subepithelial layer.

Patients and methods

v

Patients

From June 2002 to July 2010, 198 SPSCC lesions in 176 consecu-
tive patients were treated by endoscopic resection at the National
Cancer Center Hospital East and Kyoto University Hospital. All le-
sions were detected by NBI endoscopy in high-risk patients, who
were mainly patients with prior or synchronous esophageal
squamous cell carcinoma, which was histologically diagnosed as
squamous cell carcinoma according to criteria proposed by the
World Health Organization (WHO) using biopsy specimens be-
fore the endoscopic resection procedure [21].

Indications for endoscopic resection for SPSCC were: 1) histologi-
cal confirmation of SCC lesion by NBI-targeted biopsy specimens;
2) no highly protruding areas or ulceration beyond suspected mi-
nor invasion to the subepithelial layer; 3) no involvement of the
pharyngeal space bilaterally or spread into the deep laryngeal
space (i.e. no lesions >4 cm); 4) no distant or lymph node metas-
tasis on physical examination or on computed tomography (CT);
and 5) provision of written informed consent. Selection criteria
for this study were initial endoscopic resection, histologically
proven SCC invasion of the subepithelial layer in resected speci-
mens, and no prior treatment for head and neck cancer.

Case comparability regarding diagnosis, endoscopic treatment,
and pathological diagnosis of SPSCC was assured by frequent
meetings of all endoscopists and pathologists involved in the
study, during which criteria for treatment decisions and patho-
logical diagnosis were determined. Characteristics of resected le-
sions, patient characteristics, and clinical results were compared
between subepithelial invasion and SCC in situ lesions. Patholog-
ical results and long-term outcome were evaluated with regard
to subepithelial invasion. The study protocol was approved by
the institutional review committee of both hospitals (study num-
ber 2011-019).

Endoscopic resection procedure

Endoscopic resection involved endoscopic mucosal resection
using a cap (EMR-C), the endoscopic submucosal dissection
(ESD) technique (with dissection from the subepithelial layer),
and endoscopic laryngopharyngeal surgery. Before 2006, all
endoscopic resection procedures were performed by the EMR-C
method. From 2006, the ESD method was adopted, and endo-
scopic laryngopharyngeal surgery was used for large lesions to
achieve en block resection. All procedures were performed with
the patient in the supine position under general anesthesia.

A curved-type rigid laryngoscope (Nagashima Medical Instru-
ments Co., Ltd. Tokyo, Japan) was inserted by a head and neck
surgeon to widen the pharyngeal space. A single-channel upper
gastrointestinal endoscope with a water-jet system was used
(GIF-H260Z, Q240Z; Olympus Medical Systems Co., Tokyo, Japan),
and a high-frequency generator with automatically controlled
system (Endo Cut mode, 120W, effect 2 for circumference inci-
sion/Forced coagulation 50W for dissection by ICC 200; ERBE
Elektromedizin GmbH, Tiibingen, Germany). The seven endos-
copists who participated in the study had at least 5 years’ specia-
list experience in NBI examination for the head and neck region,
and were highly experienced in endoscopic resection in the up-
per gastrointestinal tract and in ESD procedures. Lesion extent
was confirmed by NBI endoscopy and 2.0% iodine staining, and
lesions were clearly recognized as unstained areas under iodine
solution chromoendoscopy.

The EMR-C method was conducted as follows (© Fig. 1) [22]. A
cap (D206-06, diameter 18.1mm; Olympus Medical Systems
Co.) was fitted to the tip of the endoscope. A fine semilunar snare
wire (SD-7P; Olympus Medical Systems Co.) was passed through
the biopsy channel of the endoscope and pre-looped around the
gutter at the tip of the cap.Under endoscopic suction, the lesion
area was drawn into the cap, strangulated by closure of the snare
wire, and resected by high-frequency electrocautery. The resect-
ed specimen was drawn into the cap and withdrawn, together
with the endoscope.

Details of the ESD procedure using a Dual knife (Olympus Medi-
cal Systems Co.) (© Fig.2) or endoscopic laryngopharyngeal sur-
gery (© Video 1) were as follows. Marking spots were made
around the circumference of the lesion using the Dual knife. Sal-
ine solution (concentration 0.9%) was injected into the subepi-
thelial layer to create a subepithelial cushion. The initial incision
was made just outside of a marking spot, and a circumferential
incision around the lesion was made using the Dual knife. Addi-
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with white light. b Brownish neoplastic area on endoscopy with narrow-band imaging. ¢ Chromoendoscopy with 2.0% iodine staining to demarcate the lesion.
d Marking around the lesion with a Dual knife. e Circumferential incision made using a Dual knife. f Dissection of the subepithelial layer after subepithelial

injection. g Induced ulcer after removal of the lesion.

tional saline solution was then injected into the subepithelial lay-
er, and dissection of the subepithelial layer was performed using
the same device. After the lesion had been resected, vessels were
coagulated to prevent delayed bleeding.

In the endoscopic laryngopharyngeal surgery method, a circum-
ferential incision was made, and a curved-type retention forceps
(Nagashima Medical Instruments Co., Ltd. Tokyo, Japan) and elec-
trosurgical knife were inserted orally. The retention forceps al-
lowed counter-tension to be exerted, under which the lesion
was resected using the electrosurgical knife under endoscopic
observation.

Finally, the head and neck surgeon evaluated the degree of laryn-
geal edema. If severe bilateral laryngeal edema was present, a
temporary tracheostomy was performed to prevent airway ob-
struction.

Patients who complained of severe symptoms such as sore
throat, high fever, and dyspnea underwent check-up endoscopy
the day after endoscopic resection in order to assess the degree
of laryngeal edema and to exclude visible bleeding vessels. If the
edema was mild and the absence of bleeding was confirmed, pa-
tients were allowed to drink water 2 days after endoscopic resec-
tion and to eat semi-solid food thereafter.

Online content including
video sequences viewable
at: www.thieme-connect.de

Endoscopic laryngopharyngeal
surgery procedure.

Pathological evaluation and postendoscopic resection
follow-up

All resected specimens were cut into longitudinal slices measur-
ing 2mm in width, fixed in 10% formalin, and embedded in
paraffin wax. The tissue specimens were sectioned at a thickness
of 2 pm and stained with hematoxylin and eosin. All sections
were subjected to routine pathological evaluation and checked
for lymphatic and venous invasion.

Diagnosis was made according to the criteria proposed by WHO
[21], by one of three experienced pathologists (S.E, A.Y., or A.O.),
each of whom had specialized for more than 10 years in gastro-
enterological evaluation. Pathological T staging was based on the
surface dimensions of the tumor, the most important parameter
for primary tumor staging in pharyngeal cancer, in which T1 tu-
mors were 2cm or less in greatest dimension, T2 tumors were
more than 2cm but not more than 4cm in greatest dimension,
and T3 tumors were more than 4cm in greatest dimension. Al-
though there are no accepted definitions of SPSCC, the guidelines
for esophageal cancer proposed by the Japan Esophageal Society
define superficial esophageal SCC as a tumor limited to the sub-
mucosal layer regardless of lymph node or distant metastasis
[23]. In the present study, SPSCC was defined as a tumor limited
to the subepithelial layer regardless of lymph node and distant
metastasis. Moreover, subepithelial invasion is difficult to diag-
nose because there is no lamina muscularis mucosae in the phar-
yngeal field. Accordingly, subepithelial invasion was defined in
the present study by the observation of at least one solitary carci-
noma cell nest in the subepithelial region [24]. Tumor thickness
was measured from the tumor surface to the base of the malig-
nant tissue in the thickest tumor section (© Fig.3).

No additional treatment, such as CRT was performed after endo-
scopic resection regardless of pathological results. All patients
were enrolled in a strict follow-up program in collaboration
with the referring head and neck surgeon. Follow-up examina-
tions were performed every 3 months within the first year after
treatment, followed by check-up examinations at 6-month inter-
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Fig.3 Histology of invasive squamous cell carcinoma from an endoscopi-
cally resected specimen (hematoxylin and eosin x 80).

vals thereafter. Each check-up examination included NBI endos-
copy, physical examination, and CT scan.

When any follow-up examination revealed residual neoplastic
tissue or secondary malignant lesions (metachronous or recur-
rent lesions), local endoscopic resection or partial resection was
repeated after the patient had been provided with appropriate
information. Lesions occurring near the primary site, for example
at the margin of a scar after endoscopic resection, were defined
as local recurrence.

Statistics

Long-term outcome was analyzed using the Kaplan-Meier meth-
od. Continuous data were compared using the Mann-Whitney U
test. The Pearson chi-squared test or Fisher’s exact test was used
to analyze categorical data and to compare proportions.

All statistical analyses were performed using SPSS 22.0 (IBM
Corp., Armonk, New York, USA). All statistical tests were two
tailed, and statistical significance was defined as P<0.05.

Results

\4

Patients and lesions

Of 176 consecutive patients, 13 were excluded because of prior
treatment for advanced head and neck cancer and 116 because
of histological confirmation of carcinoma in situ, leaving 47 pa-

Subepithelial invasion

(n=47)
Age, median (range), years 64 (45-88)
Sex, n (%) o
Male 47 (100)
Female 0(0)
Prior or synchronous esophageal cancer, n (%)
Present 36(77)
Multiple Lugol-voiding lesions, n (%)
Positive 38(81)
Negative 7(15)
Unknown 2(4)

SCC, squamous cell carcinoma.

ts treated with endoscopic resection (n = 176)

T T A

-~ Carcinomainssitu (n=1

3 el T e 3 iy
——— —

. 2 X
e

Fig.4 Patient enrollment flow of the study. SPSCC, superficial pharyngeal
squamous cell carcinoma.

tients with 50 SCC lesions invading the subepithelial layer enrol-
led in the study (© Fig.4). © Table 1 compares patient character-
istics between those with lesions invading the subepithelial layer
and those with SCC in situ. All patients with a history of esopha-
geal cancer had multiple Lugol-voiding lesions of the esophageal
mucosa, which is considered to indicate a very high risk of multi-
ple cancers in the region from the head-and-neck to the esopha-
gus [25].

Baseline characteristics of lesions with subepithelial invasion
(n=50) and SCC in situ (n=148) are compared in © Table2.
Lesions with subepithelial invasion had a significantly larger
median tumor size than SCC in situ (20 vs. 13 mm; P=0.002).
With regard to macroscopic type, lesions with subepithelial in-
vasion included a significantly larger number of cases with pro-
trusion (0-I or 0-lla; P<0.001). Most lesions were located in the
hypopharynx, with the pyriform sinus being the most frequent
primary site in both groups.

Clinical outcome of endoscopic resection

Clinical results of the endoscopic resection procedures are listed
in © Table3. En bloc resection was performed in 66 % with sube-
pithelial invasion and in 75 % with SCC in situ. The median size of
lesions resected by EMR-C was 14mm (range 2 -50mm). Of the
lesions resected by EMR-C, 20% were over 20mm, indicating
that the en bloc resection rate in this study might have been
low. All complications were successfully treated by conservative
therapy. All patients were ultimately discharged without any
loss of swallowing or speaking function.

Pathology results are shown in © Table4. Pathological T stage
was pT1 in 31 patients, pT2 in 18, and pT3 in 1 patient.

SCC in situ P value Table1 Patient characteristics
(n=116) (n=163).
63(42-88)  0.388
; 0.267
113(97)
3(3)
. 0.584
84(72) '
0.128
109 (94)
6(5)
1(1)
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Subepithelial invasion
(n=50)
Lesion size, median (range), mm 20(3-56)
Macroscopic type, n (%)

0-1 7(14)

0-lla 25 (50)

0-iib 16 (32)

0-lic 2(4)

Location, n (%)

Hypopharynx 43 (86)
Pyriform sinus 37 (74)
Posterior wall 4(8)
Postcricoid area 2(4)

Oropharyx 7(14)
Posterior wall 4(8)
Lateral wall 1(2)
Upper wall 1(2)
Epiglottis 1(2)
Tonsil 0(0)

Oral cavity 0(0)

Original article

Table2 Baseline characteristics
of lesions (n=198)

SCCin situ
(n=148)

13 (2-50)

P value

0.002
<0.001
1(1)
24(16)
94 (63)
29 (20)
0.559
122(82)
96 (65)
15(10)
11(7)
24(16)
14(9)
6(4)
1(1)
2(1)
1(1)
2(1)

04, protruded type; 0-lla, slightly elevated type; 0Hib, flat type; 0Hic, slightly depressed type; SCC, squamous cell carcinoma.

Subepithelial invasion
(n=50)
Endoscopic resection method, n (%)
EMR-C 26 (52)
ESD 17 (34)
ELPS 7(14)
Endoscopic resection type, n (%)
En bloc resection 33 (66)
Piecemeal resection 17 (34)
No. of resected segments, median (range) 3(2-9)
Major complications, n (%) 8(16)
Delayed bleeding 2(4)
Dysphasia 2'(4)
Laryngeal edema 1(2)
Aspiration pneumonia 1(2)
Subcutaneous emphysema 1(2)
Trismus 1(2)
Perforation 0(0)
Temporary tracheostomy, n (%) 10 (20)

Table3 Clinical results of endo-
scopic resection procedures
(n=198).

SCCin situ
(n=148)

P value

85(57)
53 (36)
10(7)

0.329

111(75)
37(25)
3(2-9)
9(6)
0(0)
32(2)
223(1)
0(0)
0(0)
0(0)
53(3)
21(14)

0.218

0.031

0.330

EMR-C, endoscopic mucosal resection using a cap-equipped panendoscope; ESD, endoscopic subepithelial dissection; ELPS, endoscopic

laryngopharyngeal surgery.
' One patient had both dysphagia and laryngeal edema.
2 Two patients had both dysphagia and laryngeal edema.
3 One patient had both dysphagia and perforation.

Table4 Pathology results of endoscopic resection specimens of subepithe-
lial invasion (n=50).

Depth of invasion, median thickness (range), ym 1000 (200- 10000)

Invasion of vessels
Lymphaticinvasion, n (%)
Present 4(8)
Absent 46 (92)
Venous invasion, n (%)
Present 4(8)
Absent 46 (92)
Pathological Tstage, n (%)
pT1 31(62)
pT2 18(36)
pT3 1(2)
pT4 0(0)

Follow-up

Median follow-up period was 71 months (range 27-116
months) for subepithelial invasion. Among the 14 patients (30 %)
who were followed for 5 years or more, 6 developed local recur-
rence (13 %; 95% confidence interval [CI] 3.1%-22.4%) and 1 de-
veloped neck lymph node metastasis (2%; 95 %CI 0-6.3%). Medi-
an time to local recurrence after endoscopic resection was 13
months (range 3-24 months). All recurrent lesions could be
treated with curative intent. In total, four of the six local recur-
rent lesions underwent repeat endoscopic resection. Of the re-
maining two lesions, one was treated with partial resection, and
the other was treated with CRT consisting of cisplatin with con-
current radiotherapy. One case of neck lymph node recurrence
detected 6 months after endoscopic resection was pathologically
diagnosed from the endoscopic resection specimen as a hypo-
pharyngeal lesion with subepithelial invasion (pT2 stage, tumor
thickness 1750 pm, no lymphatic or venous invasion). This pa-
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Table5 Clinical course after endoscopic resection for superficial pharyn-
geal squamous cell carcinoma invading the subepithelial layer (n=47).

Clinical course No. of patients (%)

Local recurrence 6(13)
Treatment
Salvage endoscopic resection 4
Partial resection 1
Chemoradiotherapy 1
Neck lymph node metastasis 1
Treatment
Neck lymph node dissection 1
Death
Cause of death
Esophageal squamous cell carcinoma 3
Colorectal cancer 1
Lung cancer 1
Cardiac disease 1
Unknown cause 1

tient was treated by neck lymph node dissection with organ pre-
servation. No patient with recurrence underwent extensive sur-
gery such as total pharyngolaryngoesophagectomy, and laryn-
geal function was accordingly preserved in all.

To date, 7 of the 47 patients have died, but all deaths were due to
other diseases.

Clinical course after endoscopic resection for SPSCC invading the
subepithelial layer is summarized in © Table5.

The overall survival rate is presented in © Fig.5. At a median fol-
low-up of 71 months, overall survival rate at 5 years was 84.5%
(95%CI 73%-96%). Disease-specific survival rate at 5 years was
100%.

Discussion

\4

In this study, endoscopic resection for SPSCC lesions invading the
subepithelial layer demonstrated excellent curability with pre-
servation of laryngeal function, and without the need for addi-
tional treatment such as CRT. These findings indicate that endo-
scopic resection has curative potential as a minimally invasive
treatment option for SPSCC that invades the subepithelial layer.
In general, primary treatment for early-stage pharyngeal cancers
is either surgical resection or definitive radiation therapy. Con-
servative medical surgery (i.e. partial pharyngectomy), provides
an excellent functional outcome (93% laryngeal preservation
rate) and local control (79.6% 5-year local control rate), but the
perioperative death rate is relatively high (9%) and 3-year overall
survival rate is only 40% [26]. Curative radiation therapy is gener-
ally the preferred treatment option for patients with T1 -2 phar-
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Fig.5 Overall survival time after endoscopic resection for superficial head
and neck squamous cell carcinoma invading the subepithelium.

yngeal tumors. The 5-year cause-specific survival of patients
with T1-NO lesions and T2-NO lesions after curative radiation
therapy is more than 90% and 70%, respectively [27]. However,
the majority of patients experience predictable side effects dur-
ing the course of head and neck radiation therapy, namely muco-
sitis, fatigue, loss of taste acuity, radiation dermatitis, and xeros-
tomia. Infrequent (9 %) serious late toxicities are chondritis of the
larynx, prolonged dysphagia requiring chronic enteral tube feed-
ing, persistent mucosal ulceration, webbing of the pharynx re-
quiring dilation, and laryngeal edema requiring tracheostomy.
To date, we have observed a number of complications associated
with endoscopic resection, including subcutaneous emphysema,
aspiration pneumonia, trismus, dysphagia, edema of the larynx,
and delayed bleeding, but all patients recovered rapidly with
conservative treatment, and all were discharged without perma-
nent functional disorders. On this basis, endoscopic resection ap-
pears to be less invasive for patients with SPSCC than partial sur-
gical resection or radiation therapy. Endoscopic resection is com-
pared with other treatments in © Table6.

Histological evaluation of endoscopic resection specimens has
been found to be feasible and useful. Numerous studies of esoph-
ageal SCC have shown that lesions confined to the lamina propria
of the mucosa have minimal risk of lymph node or distant metas-
tasis. In contrast, lymph node metastasis occurs in 1.9%-15% of
cases with invasion of the muscularis mucosa or upper third of
the submucosa [28 -30]. Even with the same kind of cancer (i.e.
SCC), the pathological characteristics of the esophageal and phar-
yngeal areas differ due to the absence of the muscularis mucosa
in the pharynx. We previously reported that the microvascular
density of intraepithelial SCC is correlated with the thickness of
intraepithelial squamous cell carcinoma. Furthermore, invasive

Endoscopic resection  Partial pharyngectomy  Radiotherapy Table6 Historical comparison of
(n=47) (n=30) [26] (n=115)[27] endoscopic resection and other
treatments.
Age, mean, years 64 59 67
TNMstage 1-2,% 98 40 100
S5-year overall survival rate, % 84.5 233 66.0
5-year disease-specific survival rate, % 100 N/E 77.4
Failure patterns, %
Local 13 13.3 26.1
Nodal 2 N/E 12

N/E, not evaluated.
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SCC shows significantly higher microvascular density than in-
traepithelial SCC, and the thickness of intraepithelial SCC signifi-
cantly correlates with subepithelial invasion [12]. In contrast,
data about the relationship between tumor depth and lymph
node metastases for pharyngeal SCC are lacking. In the present
study, subepithelial invasion was defined by the observation of
at least one solitary carcinoma cell nest in the subepithelial re-
gion. Median tumor thickness was 1000 um, and only one case
of lymph node metastasis after endoscopic resection for SPSCC
invading the subepithelial layer was encountered (1/47,2%; 95%
ClI0-6.3%).

More than three-quarters of patients with primary tumors of the
hypopharynx will have metastases to regional lymph nodes dur-
ing the course of their disease. The necessity of additional pre-
ventive CRT or neck lymph node dissection after endoscopic re-
section for SPSCC should be discussed. In esophageal SCC, al-
though adjuvant CRT after extended EMR for lesions invading
the submucosal layer might be considered to prevent lymph
node metastasis or distant metastasis [14], radiation therapy for
the pharyngeal space is an invasive treatment with both acute
and late toxicity, as described above. Moreover, lymph node me-
tastasis is easily diagnosed by physical examination of the neck,
compared with the more difficult diagnosis of locoregional
lymph node metastasis of esophageal cancer. We therefore con-
sider that strict follow-up and observation is a reasonable option
for patients who achieve endoscopic resection, and have negative
clinical examination and radiographic results. Although a suita-
ble follow-up period has yet to be determined, such regular peri-
odic examination resulted in the early detection of local recur-
rent lesions or locoregional neck lymph node metastasis, with lo-
cal recurrence detected in six patients (13%) within 2 years of
endoscopic resection, of whom four were cured following repeat
endoscopic resection.

Several limitations of the present study relate to selection bias.
First, lesions larger than 4cm (T3) were excluded from endo-
scopic resection, as well as those suspected of having deep inva-
sion to the subepithelial layer. In addition, all patients evaluated
in the study were clinically NO-MO before endoscopic resection.
The present lesions might therefore have been at lower risk than
the targets of other treatment, such as surgical resection or radia-
tion therapy, even though all were classified as invasive SPSCC.
Second, although the study included survival data for a relatively
large population of patients with SPSCC invading the subepithe-
lial layer and with more than 5 years’ follow-up, it was conducted
at only two expert centers. Thus, a conclusive answer to the cur-
ability of endoscopic resection for SPSCC invading the subepithe-
lial layer will require prospective randomized controlled trials at
multiple institutions with a larger number of patients and longer
follow-up.

In conclusion, this study shows that endoscopic resection for
SPSCC that invades the subepithelial layer has curative potential
as a minimally invasive treatment option.
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Narrow-band imaging (NBI) has been reported to be useful for detecting superfi-
cial-type esophageal or head and neck squamous cell carcinoma (SCC), and in the
present study we have used NBI to detect non-carcinomatous lesions, such as
basal cell hyperplasia (BCH) accompanied by microvascular irregularities; these
non-carcinomatous lesions were pathologically discriminated from squamous cell
carcinoma of the pharynx. The aim of the present study was to clarify the endo-
scopic characteristics of BCH that contribute to the discrimination of superficial-
type head and neck SCC (HNSCC). We examined the key endoscopic findings
capable of distinguishing BCH from SCC using 26 BCH and 37 superficial-type SCC
of the pharynx that had been pathologically diagnosed at our institution
between January 2008 and July 2012. The clinicopathological factors were also
compared. The size of the BCH lesions was significantly smaller (P < 0.001), and
their intervascular transparency was more clearly observed (P < 0.001). Intra-epi-
thelial papillary capillary loop (IPCL) shapes were less variable and monotonous
(P < 0.001), and the distribution of the IPCL was more regular with an interval
comparable to that of SCC (P < 0.001), although no significant differences in the
sharpness of the lesion border, dilatation of IPCL and tortuosity of the IPCL were
seen between the BCH and SCC lesions. This study revealed that BCH was an
independent entity in terms of not only pathological findings, but also endo-
scopic findings observed using NBI, such as the regular distribution of IPCL and

the preserved intervascular transparency.

ew innovations in endoscopic modalities have enabled

more lesions, such as small or flat-type lesions in the
mucosa of the gastrointestinal tract and the head and neck
region, to be detected at an early phase. One of these revolu-
tionary modalities is narrow-band imaging (NBI), which makes
it possible to visualize microvascular irregularities, also known
as intra-epithelial papillary capillary loop (IPCL) abnormali-
ties, of the squamous epithelium. Superficial-type squamous
epithelial lesions have been identified using NBI in combina-
tion with magnifying endoscopy (NBI-ME)." The strategy
behind this method is to recognize the characteristics of IPCL
in neoplastic lesions, such as dilatation, tortuosity, caliber
changes in one IPCL, variations in multiple IPCL and color
changes in the background mucosa, which are completely dif-
ferent from those seen in normal squamous epithelium.”"’ The
sensitivity and specificity of NBI endoscopy for the detection
of esophageal squamous cell carcinoma (SCC) and high-grade
intraepithelial neoplasia are reported to be 90.9 and 95.4%,
respectively, suggesting that NBI may be a useful and reliable
method of screening for early neoplastic lesions in the esopha-
gus.”) Muto et al. (2004) first reported that it was possible to
identify superficial HNSCC during an early phase as a “brown-
ish area” using NBI-ME, although, up to then, it had been
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possible to detect only advanced SCC using the conventional
modality in the head and neck region.®

Thus, early-phase superficial-type SCC, which cannot be
detected by an ordinary endoscopy examination, can be
detected using NBI-ME. Patients with superficial-type SCC
can benefit from early detection through the preservation of
important organs, such as the pharynx and larynx, associated
with critical and physiological functions including swallowing
and vocalization, because since such lesions can be completely
resected endoscopically. However, superficial and flat lesions
are sometimes recognized in the pharynx as brownish areas
using NBI but are not pathologically diagnosed as SCC or dys-
plasia when a biopsy specimen is examined pathologically.
Most of these lesions are pathologicall;' diagnosed as basal cell
hyperplasia (BCH) with IPCL atypia."”” BCH accompanied by
microvascular abnormalities was recently reported.”” BCH
exhibit IPCL abnormalities, such as upward extension, dilata-
tion and branching, but do not fulfill the criteria for dysplasia
with regard to structural and cellular atypia, which are clearly
observed in neoplastic lesions arising in squamous epithe-
lium.”® As described above, the squamous epithelial lesions
that are recognized as brownish areas using NBI-ME can
include BCH as well as neoplastic lesions. Therefore, the aim
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