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Introduction

Ahstract

Background and Aims: Head and neck cancers, especially pharyngeal cancers, as well as
esophageal cancers frequently coexist either synchronously or metachronously, but most
cases of pharyngeal cancer are detected at an advanced stage resulting in poor prognosis.
The aim of this study is to evaluate the effectiveness of using narrow-band imaging (NBD
endoscopy with magnification for early detection of pharyngeal cancer on patients follow-
ing their treatment for esophageal squamous cell carcinoma (SCC).

Methods: This case series was conducted at the National Cancer Center Hospital in Tokyo
between April and October 2005 and included 424 consecutive patients for surveillance
endoscopy who had previously undergone chemoradiotherapy (CRT) and/or surgery for
esophageal SCC. Observation of the pharyngeal region was randomly conducted on 91
patients using NBI endoscopy with magnification (NBI group) and 333 patients using
conventional white light endoscopy (control group).

Results: The detection rate for pharyngeal cancer was significantly higher using NBI
endoscopy with magnification (10.9%; 10/91) compared with conventional endoscopy
(1.2%: 4/333) (P < 0.0001). In particular, the detection rate in CRT patients was signifi-
cantly higher in the NBI group (12.9%: 7/54) than the control group (0.5%; 1/191)
(P < (0.0D01). In addition, diagnostic sensitivity, specificity, accuracy, positive predictive
value and negative predictive value for the NBI group were 100% (10/10), 97.5% (79/81),
97.8% (89/91), 83.3% (10/12) and 100% (79/79), respectively.

Conclusion: NBI endoscopy with magnification is a promising technique for detecting
superficial pharyngeal cancer at an early stage in patients previously treated for esophageal
SCC.

color.""* This method causes severe mucosal irritation, however,
leading to patient pain and discomfort. In addition, we cannot use

According to the ‘field cancerization’ concept,’ head and neck
cancers, especially pharyngeal cancers, as well as esophageal
cancers occurring from the same region of squamous epithelium,
frequently coexist either synchronously or metachronously.*”
Because it is difficult 10 detect pharyngeal cancer at an early stage,
however, most cases are delected al an advanced stage resulting in
poor prognosis,” Patients surviving esophageal cancer undergo
regular endoscopic examinations following surgery and/or chemo-
radiotherapy (CRT). but we continue to be confronted by detection
of pharyngeal cancer at an advanced stage. Because prognosis is
extremely poor with advanced hypopharyngeal cancer, early
detection is vitally important.”'*

Esophageal cancer also is difficult to detect as a small or flat
lesion, but early detection is possible by using Lugol solution that
reveals the cancer as a Lugol-voiding lesion (LVL) white or pink in

264

Lugol solution to detect pharyngeal cancer because of possible
aspiration 1o the patient’s airway.

Given the problems associated with Lugol chromoendoscopy.
new alternative methods of endoscopic diagnosis need to be devel-
oped and one of them, the narrow-band imaging (NBI) system. is
altracting considerable attention. The usefulness of NBI in the
gastrointestinal region has been reported”' and some studies
suggest its possible application in the diagnosis of esophageal and
pharyngeal cancers.*®** Because oropharyngeal and hypopharyn-
geal mucosal sites also are squamous epithelium and cancers
located there are usually squamous cell carcinoma (SCC), similar
findings are likely regarding early cancer detection in those
regions, 2%

Therefore, we performed NBI endoscopy with magnification on
patients following their treatment for esophageal SCC to evaluate

Journal of Gastroenterology and Hepatology 25 (2010) 264-269 © 2008 The Authors
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the effectiveness of the NBI system in the early detection of
pharyngeal cancer possibly leading to an improved quality of life
for such patients.

Methods

NBI system

The conventional video-endoscope system uses three broad-band
optical filters covering all visible spectrum wavelengths. The NBI
system narrows the bandwidth of spectral transmittance so the
central wavelengths of the dedicated trichromatic optical filters are
shifted to shorter wavelengths of 415 nm and 540 nm, respectively,
with a bandwidth of 30 nm.**¥ Mucosal surface structure is
enhanced using NBI, thereby revealing more precise lesion
information.

Patients

We screened for second primary pharyngeal cancer using either
NBI endoscopy with magnification or conventional white light
endoscopy between April and October 2005 in patients with
esophageal SCC who had previously undergone surgery and/or
CRT at the National Cancer Center Hospital (NCCH) in Tokyo.
We examined a total of 424 consecutive patients which was the
total number of patients receiving surveillance endoscopy during
that period. Those patients had been followed up regularly at our
institution after receiving earlier treatment. Patients who were of
clinical or pathological stage IV and/or had a past history or record
of treatment for head and neck cancer were excluded. If surveil-
lance endoscopy was repeated in that period, we included only the
initial one in this study. Endoscopies were performed using NBI
with magnification on 91 patients as the NBI group while a control
group of 333 patients received conventional endoscopies. The four
NBI group endoscopists had a mean of 9.5 years of experience
(range 5-15 years) while the eight control group endoscopists had
a mean of 12.1 years of experience (range 5-25 years). The dis-
crepancy in the size of the two groups was strictly the result of only
one out of six endoscopic examination rooms at NCCH at that time

being equipped with the NBI system. All room assignments for

patients in both groups were randomly determined by the sched-
uling staff without any selection bias or imput whatsoever from the
endoscopists involved in this study. The detection rate for oropha-
ryngeal and hypopharyngeal cancer was then evaluated in this
study.

The instruments used were a magnifying endoscope with x 80
magnification (GIF-Q240Z: Olympus Optical, Tokyo. Japan) in
the NBI group and conventional endoscope (GIF-Q240, H260:
Olympus Optical) in the control group, a standard video-
endoscope system (EVIS LUCERA; Olympus Optical) and an
NBT system (Olympus Optical).

Examinations

None of the NBI group patients exhibited any symptoms in the
pharynx and all of them underwent an NBI endoscopy as part of
their regular examinations. Before the NBI, scopolamine butylbro-
mide (20 mg) was administered i.v. if there were no contraindica-
tions to prevent sialorrhea. If a lesion was found during the NBI
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endoscopy, midazolam (2-5 mg) or pethidine (17.5-35 mg) was
also administered i.v. to prevent gag reflex because of the length-
ened procedure time.

Narrow-band imaging endoscopy without magnification was
initially performed on the oropharyngeal and hypopharyngeal
mucosal sites of the NBI group patients. We then added magnifi-
cation if an abnormal mucosal area was identified during the
examination. A brownish area and increased intraepithelial papil-
lary capillary loops (IPCL) with irregularity were evaluated as
endoscopic features of superficial pharyngeal cancer (Figsa—
f).2:3.3-30 Once a lesion was identified by NBI, we changed o the
conventional view to determine if the lesion could be detected for
comparative purposes. Lesions were then biopsied in the standard
manner using NBL

All the control group patients underwent a conventional endo-
scopic procedure without magnification or NBI with only scopo-
lamine butylbromide being administered i.v. in accordance with
our standard procedure. If a lesion was found during conventional
endoscopy, midazolam or pethidine was administered similar to
the NBI group.

Statistical analysis

All variables in this study were described in terms of mean, stan-
dard deviation (SD), median and range. In comparing baseline
characteristics between the two groups, we used a Student’s ¢-test
for continuous variables and a y*test for dichotomous variables.
All statistical analyses were performed using SAS ver. 8.0 (SAS
Institute, Cary, NC, USA). The P-values were two-sided and
P <0.05 was used to determine statistical significance.

Ethics

The NCCH ethics committee approved the study protocol and
informed consent was obtained from all patients in the NBT group
before they entered the study.

Results

There were no differences in patient characteristics between the
two groups except for the number (Table 1). We identified a total
of 18 superficial lesions in 14 of 424 patients (3.3%). All 14
patients were male. Fourteen lesions were detected in 10 of 91
patients (10.9%) in the NBT group and four lesions in four of 333
patients (1.2%) in the control group. The detection rate for pha-
ryngeal cancer was significantly higher using NBI endoscopy with
magnification (10.9%; 10/91) compared with conventional endo-
scopy (1.2%; 4/333) in esophageal SCC patients following treat-
ment (P < 0.0001). The detection rate was also significantly higher
among CRT patients in the NBI group (12.9%; 7/54) than in the
control group (0.5%: 1/191) (P < 0.0001) (Table 2). In addition,
diagnostic sensitivity, specificity, accuracy, positive predictive
value and negative predictive value for the NBI group were 100%
(10/10), 97.5% (79/81), 97.8% (89/91), 83.3% (10/12) and 100%
(79/79), respectively. All [esions in both groups were determined
to be SCC histologically.
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Figure 1 Squamous cell carcinoma in situ in the right pyriform sinus of the hypopharynx (0-llb; tumor diameter 10 mm). (a) Conventional endoscopy
shows a slightly reddish area indicated by the arrows. (b} Narrow-band imaging endoscopy identifies a clearly demarcated brownish area indicated by
the arrows. {c) Conventional endoscopy showing a close-up and slightly magnified view. (d) Narrow-band imaging endoscopy showing a close-up and
slightly magnified view. The brownish area is clearly demonstrated compared with the surrounding mucosa. (e} Conventional endoscopy with
magnification showing abnormal microvascular structures of the mucosa. {f} Narrow-band imaging endoscopy with magnification clearly demonstrates
i:creased intraepithelial papillary capillary loops with irregularity on the surface of the lesion.

«

Table 1 Patients characteristics

Table 3 Characteristics of patients with pharyngeal cancer

NBI Control Prvalue NBI Control
No. of patients 91 333 - Maleffemale 10/0 4/0
Age (years; mean * SD) 64.9:1 7.9 66.1 = 84 NS CRT/surgery 713 1/3
Male : female AN 6.7:1 NS No. of lesions 14 4
CRTt/surgery (%) 59/41 57/43 NS Locationt
. R R X hi h hi 5/11 4

tChemoradiotherapy includes three patients in the NBI group and five ;?im: t/j::;:/k\a/?top arynx 8;5 7S gﬁ 1
patients in the contral group who received Radiotherapy only. CRT, Sizeg(mm' mean = SD) 167 « 6.8 175+ 25
ﬁigm:tr‘aggthirizyzrgl(leévr.\atrirow'band imaging endoscopy; NS, not sig- O-18/0-Ib/0-1c/o0-14 6/5/2/1 o2

ficant, s, stanca ation. Times of endoscopy 9.0 (2-31) 8.5 (7-14)*

Table 2 Detection rate for pharyngeal cancer

NBt Control P-value
Prior treatmentt
CRT 12.9% (7/54) 0.5% (1/191) < 0.0001
Surgery 8.1% (3/37) 2.1% (3/142) NS
Sex
Male 13.7% (10/73) 1.4% (4/290) <0.0001
Female 0.0% (0/18) 0.0% (0/43) -
Total 10.9% (10/91} 1.2% (4/333) < 0.0001

tinitial treatment for primary esophageal cancer. CRT, chemoradio-
therapy; NBI, narrow-band imaging endoscopy; NS, not significant.

Location

With the exception of five oropharynx lesions in the NBI group, all
lesions in both groups were located in the hypopharynx and mul-
tifocal carcinoma was found in three patients (21%; 3/14). Eight of
14 (57%) lesions in the NBI group and two of four (50%) lesions
in the control group were located on the right side (Table 3). The
pyriform sinus was the most common primary site in both groups
(12/18; 66%).

Macroscopic type and size

Using the esophageal cancer macroscopic classification,” six
tumors were classified primarily as 0-1Ta (43%: 6/14), five as 0-IIb
(36%; 5/14), two as 0-Tlc (149%: 2/14) and one as 0-I (7%; 1//14)
in the NBI group and two as O-Ilc (50%; 2/4), one as O-IIb (25%;
1/4) and one as 0-1 (25%; 1/4) in the control group. The lesion size
was 15.7 £ 6.8 mm (mean x SD) in the NBI group and
17.5 % 2.5 mm in the control group (Table 3).

Detection periods and number of examinations

The median period between the end of treatment for esophageal
SCC and the detection of pharyngeal cancer was 27.6 months

Journat of Gastroenterology and Hepatology 25 {2010} 264-269 © 2008 The Authors

{median; range)
Median period in months

27.6 (7.1-143.5)

101.0 {11.0-134.5)

to pharyngeal cancer
detection (range)

TLocations overlapped. Macroscopic type using the esophageal cancer
classification. CRT, chemoradiotherapy; NBI, narrow-band imaging endo-
scopy; NS, not significant; SD, standard deviation.

(range 7.1~143.5) in the NBI group and 101.0 months (range
11.0~134.5) in the control group. The median number of endo-
scopic examinations between initial examination and detection
was 9.0 (range 2-31) in the NBI group and 8.5 (range 7-14) in the
control group (Table 3).

Discussion

Our results suggest that NBI endoscopy with magnification is
superior to conventional endoscopy for the early detection of
pharyngeal cancer in patients following treatment for esophageal
SCC. We strongly recommend careful observation particularly in
male and CRT patients. The visual recognition of lesions was
significantly improved by being able to identify brownish areas
and increased TPCL with irregularity as malignant disease. It was
difficult to precisely diagnose simply from the existence of a
brownish area, however, when an abnormal mucosal area was
identified using NBI without magnification. Minute observation
of the microvascular structure of the squamous epithelium for
increased IPCL with irregularity was required for an accurate
diagnosis.**® Because NBI can be utilized in all endoscopes
with such a system by pushing a single button, it is very easy to use
and capable of becoming a valuable tool for endoscopic diagnosis
particularly in the esophagus and pharynx.

In terms of esophageal cancer, careful follow up of patients who
are completely cured becomes even more important with increased
improvement in recent treatment outcomes.” ¥ Because it is nec-
essary to detect pharyngeal cancer at an early stage 10 prevent a
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poor prognosis,’** NBI endoscopy with magnification is consid-
ered to be a positive advancement for ensuring a good prognosis
through early detection.

Those patients, who previously underwent CRT, generally
received surveillance endoscopy every 3-6 months following their
treatment while surgical patients received such examinations once
a year at our institution. Although it is difficult to precisely deter-
mine a suitable frequency from our results, we believe that
6-12 months is generally an acceptable interval.

Disadvantages of conventional endoscopy

Conventional endoscopy does not provide clear and comprehen-
sible TPCL images. In addition, abnormal findings seen as reddish
areas are less visually distinct than the brownish areas shown by
NBI. Because Lugol chromoendoscopy cannot be performed in the
pharynx because of the risk of aspiration, early detection is even
more difficult as a result.

Visual recognition

In considering lesion size. the NBI group had slightly smaller
lesions than the control group. In addition, the mean size of four
lesions (10 = 7.1 mm) in the NBI group which were undetected
during the subsequent conventional view was smaller than that of
the 10 lesions (20 = 7.0 mm) which could be detected by careful
examination during the subsequent conventional view. This sug-
gests that NBI is particularly useful for detecting smaller lesions
with no remarkable visual change.

There were more lesions detected on the right side in the NBI
group. If a lesion was located on the left side, the standard endo-
scopic pathway. it is likely that it would have been easier to detect.
A lesion on the right side is generally more difficult to detect, but
use of the NBI system may help address this problem.

High-risk group

Since the estimated age standardized rate of cancer incidence (per
100 000) in the mouth and pharynx is less than five in Japan® it is
advisable to establish high-risk populations because screening for
such cancer in all patients is virtually impossible as well as un-
necessary. Careful examination of the pharynx only needs o be
performed in high-risk populations including patients with esoph-
ageal cancer or multiple LVL in their background esophageal
mucosa, heavy drinkers, smokers and men over 50 years of
age.tif!w#.t

Future vision

Narrow-band imaging endoscopy with magnification should
hecome a standard endoscopic diagnostic technique in the esopha-
gus and pharynx regions in the future with the realistic expectation
of a corresponding increase in the number of lesions detected at an
carly stage. Accordingly, we will need to determine diagnosis of
NBI endoscopy with magnification based on observation of
brownish areas and increased IPCL with irregularity and also
diagnosis of the depth of invasion in the absence of muscularis
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mucosae in the pharynx region. In addition, we will have to inves-
tigate what kind of endoscopic treatment procedures are most
feasible.

Limitations

The difference in the number of patients in the NBI group (91) and
the control group (333) and the fact that our research was not based
on a randomized control trial, are limitations of this study.

Conclusion

NBI endoscopy with magnification is a promising technique for
detecting superficial pharyngeal cancer at an early stage in patients
previously treated for esophageal SCC.
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Effect of Orally Administered Bovine Lactoferrin on the Growth of
Adenomatous Colorectal Polyps in a Randomized,
Placebo-Controlled Clinical Trial

Takahiro Kozu,! Gen linuma,? Yasuo Ohashi,? Yutaka Saito,® Takayuki Akasu,* Daizo Saito,
David B. Alexander,” Masaaki ligo,” Tadao Kakizoe® and Hiroyuki Tsuda’

Abstract Lactoferrin (LF), a secreted, iron binding glycoprotein originally discovered as a compo-
nent of milk, is found in a variety of exocrine secretions and in the secondary granules of
polymorphonuctear leukocytes. Animal experiments have shown that oral administration of
bovine lactoferrin (bLF) exerts anticarcinogenesis effects in the colon and other organs
of the rat. The aim of this study was to determine whether oral bLF could inhibit the growth
of adenomatous colorectal polyps in human patients. A randomized, double-blind, con-
trolled trial was conducted in 104 participants, ages 40 to 75 years, with polyps <6 mm
in diameter and likely to be adenomas. Participants were assigned to receive placebo,
1.5-g bLF, or 3.0-g bLF daily for 12 months. Target adenomatous polyps were monitored
by colonoscopy. Ingestion of 3.0-g bLF significantly retarded adenomatous polyp growth in
participants 63 years old or younger. Removal of adenomatous colorectal polyps is done as
a preventative measure against colorectal cancer; however, polyps can be overlooked, and
when detected, polypectomy is not always 100% effective in eradicating a polyp. Our study
suggests that daily intake of 3.0 g of bLF could be a clinically beneficial adjunct to colorectal

polyp extraction.

Colorectal cancer is one of the most frequent causes of death
from cancer (1-5). Most colorectal cancers arise from benign
adenomas (6). Adenoma formation and colorectal cancer inci-
dence have been reported to be influenced by food elements
and nutrition (7-10), making diet and dietary supplements
factors in colorectal cancer. Bovine lactoferrin (bLF) isolated
from cow milk has been studied for inhibition of colorectal
and other cancers (11-15). Specifically, supplementation of
| bLF to the diet of azoxymethane-treated rats decreased the
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incidence of both colorectal cancer and aberrant crypt foci
(12, 14, 15). Importantly, bLF has been reported to be well tol-
erated in clinical research (16, 17).

In the present study, we conducted a randomized controlled
trial to evaluate whether a 1-year oral intake of bLF-containing
tablets (Morinaga Milk Industry Co. Lid.} inhibits the growth
of colorectal polyps <5 mm in diameter with pit pattern III.
Because polyps with pit pattern Il have been reported to be
histologically adenomatous in ~90% of the cases (18-20) and
polyps <5 mm in diameter show a tendency to grow in size
(21), our target lesion is suitable for the current study and mea-
surement of polyp diameter is a promising surrogate end
point. We found a statistically significant retardation of polyp
growth in participants 63 years old or younger ingesting 3.0-g
bLF daily over the course of 12 months.

Ingestion of bLF inhibits colorectal carcinogenesis in animal
studies (12, 14, 15). In addition, ingestion of bLF enhances im-
mune function, both in animal studies (22, 23) and in human
patients (24). Finally, numerous studies have revealed the cru-
cial role of the immune system in inhibiting the neoplastic pro-
cess (25). Therefore, immunologic parameters associated with
bLF ingestion were measured: interleukin-18 and IFNYy, be-
cause ingestion of bLF enhances expression of interleukin-18
and IFNY in the mouse small intestine (22); T-cell subpopula-
tion numbers, because ingestion of bLF reconstitutes T-cell po-
pulations in immunosuppressed mice (26); natural killer (NK)
cell number and activity, because ingestion of bLF enhances
NK cell activity in rats (12); and neutrophil number, because
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