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Abstract

Background Incomplete resection of gastric neoplasms

by endoscopic treatment could lead to residual/local

recurrence, which may be difficult to identify. This study

aimed to evaluate the usefulness of magnifying endoscopy

for identifying and demarcating residual/local recurrent

gastric neoplasms after endoscopic treatment.

Methods Between December 2004 and November 2010,

magnifying endoscopy was performed in 15 patients with

residual/local recurrent gastric neoplasms. All patients

underwent conventional magnifying endoscopy (CME)

and enhanced-magnification endoscopy with acetic acid

instillation (EME) after conventional endoscopy (CE).

Eleven patients additionally underwent magnifying

endoscopy using narrow-band imaging (NBI-ME) and a

combination of narrow-band imaging and acetic acid

instillation (NBI-EME). For each procedure, it was recor-

ded whether the location and circumferential demarcation

of the lesions were identified. All lesions were resected by

endoscopic submucosal dissection.

Results Eleven lesions were identified using CE. How-

ever, two and four additional lesions were identified using

CME and EME, respectively. In 11 cases, NBI-ME and

NBI-EME were performed and all lesions were identified.

Three lesions, which were identified by CME, were not

demarcated circumferentially. All 15 lesions were well

demarcated by EME and 11 by NBI-ME and NBI-EME. Of

the resected specimens, histopathology indicated that ten

lesions were differentiated tubular adenocarcinomas and

five lesions were adenomas. The histopathological diag-

nosis of the location and demarcation of all neoplasms

corresponded to endoscopic findings.

Conclusions Magnifying endoscopy techniques (CME,

EME, NBI-ME, and NBI-EME) may be useful for identi-

fying and demarcating residual/local recurrent gastric

neoplasms after previous endoscopic treatment.
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Abbreviations

APC Argon plasma coagulation

CE Conventional endoscopy

CME Conventional magnifying endoscopy

EME Enhanced-magnification endoscopy with

acetic acid instillation

EMR Endoscopic mucosal resection
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ESD Endoscopic submucosal dissection

ME Magnifying endoscopy

NBI Narrow-band imaging

NBI-ME ME with narrow-band imaging

NBI-EME Magnifying endoscopy with the combined use

of narrow-band imaging and acetic acid

instillation

Endoscopic treatment, which includes endoscopic mucosal

resection (EMR) and endoscopic submucosal dissection

(ESD), is widely accepted as a standard and useful treat-

ment for gastric neoplasms [1, 2]. Complete resection is not

easily performed by EMR, whereas ESD is useful for

complete resection. In addition, gastric neoplasms often

have obscure demarcations. Incomplete resection of a

gastric neoplasm by endoscopic treatment could lead to

residual/local recurrence. The residual/local recurrence

rates associated with incomplete EMR have been reported

to be between 4.4 and 18% [2–5]. Additional treatment

may be necessary in patients with residual/local recurrence.

For additional endoscopic treatment of residual/local

recurrence, it is essential that the lesion be identified and

demarcated. However, it sometimes has been difficult to

identify residual/local recurrent neoplasms by conventional

endoscopy (CE), although recurrence has been diagnosed

histopathologically by random biopsy [6, 7].

The fine surface pattern of gastric mucosa can be

observed with magnifying endoscopy (ME). Furthermore,

the usefulness of ME for the diagnosis of gastric cancer has

been reported [8–10]. A technique that combines ME with

the instillation of acetic acid was designated as enhanced-

magnification endoscopy (EME) [11]. The transient white

color of the epithelial surface, which occurs following

spraying with acetic acid, is a consequence of increased

surface opacity [12]. EME is a useful method for observing

fine surface patterns in Barrett’s esophagus [11, 13] and in

the stomach [14–16]. Narrow-band imaging (NBI) is an

innovative method of endoscopic imaging [17]. The tech-

nology is based on the principle of modifying the spectral

characteristics of the illuminating light by narrowing the

bandwidth of the optical filter in the light source. The

diagnostic value of combining the NBI system with ME

(NBI-ME) in various organs has been described previously

[18, 19]. Furthermore, we reported that ME combined with

NBI and acetic acid instillation (NBI-EME) might improve

visualization of the microstructure of gastric mucosa

[20–22].

Published data on ME for residual/local recurrent neo-

plasms after endoscopic treatment are scant. The aim of

this study was to investigate the usefulness of ME

(including EME, NBI-ME, and NBI-EME) for identifying

and demarcating residual/local recurrent neoplasms after

the initial endoscopic treatment.

Patients and methods

Patients

During the period from December 2004 through November

2010 at Mie University Hospital, MEs were performed in

15 consecutive patients with residual/local recurrence of a

gastric neoplasm after endoscopic treatment. We confirmed

that the lesions in this study were residual/local recurrent

lesions by comparing endoscopic findings, images, or

pathological findings. The initial endoscopic treatment for

the gastric neoplasm had been performed at our hospital in

six patients and at an affiliated hospital in nine patients.

The endoscopic images of the initial lesions of the six

patients treated at our hospital, which had been taken

before the first endoscopic treatment, were available to us.

In all patients, the gastric neoplasms had been diagnosed

previously by random biopsy from the scar with histopa-

thological confirmation. However, the location and extent

of each neoplasm were not known at the time of ME.

The current study was performed in accordance with the

Helsinki Declaration as revised in 1989. The hospital ethics

committee approved the study protocol, and all partici-

pating patients provided written informed consent before

endoscopic procedures were performed.

Magnifying endoscopy

All magnifying endoscopic procedures were performed

using a GIF-Q240Z (Olympus Medical Systems Co.,

Tokyo, Japan) according to the following protocol. After

routine observation, both CE and conventional magnifying

endoscopy (CME) were performed for identifying and

demarcating the neoplasm. Subsequently, 20–40 ml of

1.5% acetic acid was sprinkled at low pressure onto the

gastric mucosa with a syringe through the accessory

channel of the endoscope. After this procedure, EME was

performed for identifying and demarcating the neoplasm.

When the NBI system could be used, both NBI-ME and

NBI-EME were performed for identifying and demarcating

the neoplasm. Using CE, CME, EME, NBI-ME, and NBI-

EME, it was recorded whether the location and circum-

ferential demarcation of the neoplasm were identified. In

this study, the criterion for diagnosing a gastric neoplasm

by ME was a surface pattern different from the surrounding

mucosa, and, in particular, gastric cancer typically has an

irregular surface pattern with or without irregular

microvessels.
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One endoscopist (KT) performed all the endoscopic

procedures and evaluated the endoscopic findings. All

examinations were recorded in a digital filing system and

on videotapes. The Japanese Classification of Gastric

Carcinoma was used for descriptions of the neoplasms

[23].

Endoscopic treatment

All patients rejected surgical treatment and requested

endoscopic treatment as the initial treatment of the resid-

ual/local recurrent neoplasm. All lesions were treated by

ESD. We used a magnifying endoscope (GIF-Q240Z), an

electrosurgical generator (VIO 300D; Erbe Co., Tübingen,

Germany), a needle knife (KD-10Q-1; Olympus Medical

Systems Co.), an insulated-tip (IT) knife (KD-610L and

611L; Olympus Medical Systems Co.), and a hook knife

(KD-620LR; Olympus Medical Systems Co.) to perform

ESD. Several spots were marked 5–10 mm outside of each

lesion and the location of all marks was confirmed by using

all four methods of ME that we evaluated. Following an

injection of saline with epinephrine (0.0005%) or sodium

hyaluronate (Mucoup; Johnson & Johnson, Tokyo, Japan)

into the submucosa, a mucosal incision outside of the spots

was made with a needle knife and exfoliation of the sub-

mucosa was performed with an IT knife and a hook knife.

Histopathological protocol

The resected specimens were extended on boards with pins,

and all specimens were fixed in 20% formalin. The lesions,

together with the surrounding noncancerous mucosa, were

cut into 2-mm-wide serial-step sections; these dimensions

were determined by the endoscopist who performed the

study to correspond to the portion of the magnified endo-

scopic images. The histopathological diagnostic criteria of

gastric neoplasms were based on the Japanese Classifica-

tion of Gastric Carcinoma [23].

Results

The clinical characteristics of the patients with gastric

neoplasms are given in Table 1. The median age of

the patients was 73 years (range = 60–86 years). Three

patients had neoplasms in the upper stomach, 10 in the

middle stomach, and 2 in the lower stomach. The maxi-

mum diameter of the lesions treated initially ranged from

10 to 30 mm (median = 20 mm). The initial resection had

been performed en bloc in seven patients and piecemeal in

eight patients. All of the lesions were diagnosed as having

a histopathologically incomplete resection because the

margins of the resected specimens were positive.

Results of the endoscopic procedures are given in

Table 2. Although 11 lesions were identified by CE, 4

lesions could not be identified by CE. Two of these four

lesions, however, could be identified by CME. All 15

lesions were identified by EME. Both NBI-ME and NBI-

EME were performed for 11 lesions and all lesions were

identified. Six lesions, including the four lesions that could

not be identified only by CE, were not demarcated cir-

cumferentially by CE. One of those six lesions could be

demarcated circumferentially by CME. All 15 lesions were

observed to be well-demarcated circumferentially by EME

and 11 by NBI-ME and NBI-EME. Table 3 summarizes

the identification and circumferential demarcation of the

gastric neoplasms by each endoscopic procedure.

All lesions were resected en bloc by ESD without

complications and all resected specimens were diagnosed

to be histopathologically complete resections. Histopa-

thological evaluation identified ten of the resected speci-

mens as tubular adenocarcinomas (well-differentiated type,

9; moderately differentiated type, 1) and five as adenomas.

The median size of the neoplasms was 12 mm (ran-

ge = 4–30 mm). Four lesions were 5 mm or less.

Regarding the extent of the neoplasms, the histopatholo-

gical diagnoses corresponded with the findings of EME,

NBI-ME, and NBI-EME in all ESD specimens.

Figure 1 shows conventional endoscopic (Fig. 1A) and

chromoendoscopic views (Fig. 1B) of a lesion near the

post-treatment scar in the gastric angle (case #6). The

residual cancer could not be identified. Using ME, the

Table 1 Clinical characteristics of patients with gastric neoplasms

Characteristics N

Patients/lesions 15/15

Median age (years) 73 (60–86)

Gender (male/female) 10/5

Location (upper/middle/lower) 3/10/2

Initial neoplasms

Median size (mm) 20 (10–30)

Macroscopic type (IIa/IIc) 9/6

Treatment (EMR/ESD) 13/2

Resection (en bloc/piecemeal) 7/8

Residual/local recurrent neoplasms

Median interval after initial treatment (months) 37 (3–142)

Median size (mm) 12 (4–30)

Macroscopic type (IIa/IIc) 9/6

Treatment (EMR/ESD) 0/15

Resection (en bloc/piecemeal) 15/0

Histopathology (tub1/tub2/adenoma) 9/1/5

IIa superficial elevated type, IIc superficial depressed type, tub1 well-

differentiated tubular adenocarcinoma, tub2 moderately differentiated

tubular adenocarcinoma
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recurrent cancer also could not be identified (Fig. 1C).

NBI-ME (Fig. 1D), EME (Fig. 1E), and NBI-EME

(Fig. 1F) clearly revealed that the lesion had an irregular

surface pattern and irregular microvessels and was

well-demarcated circumferentially. The pathological

examination of the resected specimen indicated a well-

differentiated tubular adenocarcinoma, and the pathologi-

cal area of the cancer corresponded to the endoscopic

findings (Fig. 1G).

Figure 2 shows conventional endoscopic (Fig. 2A) and

chromoendoscopic views (Fig. 2B) of a lesion in the lesser

curvature of the middle stomach (case #8). The depressed

lesion could be identified as a neoplasm by CE. Using ME,

the residual neoplasm could be identified (Fig. 2C). NBI-

ME (Fig. 2D), EME (Fig. 2E), and NBI-EME (Fig. 2F)

clearly revealed the surface pattern and the demarcation

line of the lesion. The pathological examination of the

resected specimen indicated a tubular adenoma.

Discussion

Endoscopic treatment is a standard therapy for intramu-

cosal gastric neoplasms because of its relatively low cost

and because it is less invasive than surgery. EMR is the

conventional method of endoscopic treatment and ESD is a

more recent method. However, incomplete resection

sometimes results in residual/local recurrent neoplasms.

Generally, repeated EMR or neoplasm destruction using

methods such as argon plasma coagulation (APC) are

indicated for a residual/local recurrent lesion. However,

repeated EMR procedures are very difficult to perform due

to scar formation after the first EMR. Although neoplasm-

destroying treatment is often performed, it may not provide

a radical cure in some cases. Oka et al. [24] and Yokoi

et al. [25] reported that ESD for residual/local recurrent

early gastric cancer after EMR was a safe, effective, and

Table 2 Residual/local recurrent neoplasms and endoscopic findings

Case Size

(mm)

Macroscopic

type

Pathology Depth Endoscopic findings

Identified neoplasm Circumferential demarcation

CE CME EME NBI-ME NBI-EME CE CME EME NBI-ME NBI-EME

1 30 IIa tub1 M P P P - - P P P - -

2 5 IIc tub1 M I P P - - I P P - -

3 4 IIa tub1 M P P P - - P P P - -

4 28 IIa tub1 M P P P - - P P P - -

5 14 IIa adenoma - P P P P P P P P P P

6 4 IIc tub1 M I I P P P I I P P P

7 14 IIa adenoma - P P P P P P P P P P

8 12 IIc adenoma - I P P P P I I P P P

9 17 IIa tub2 M P P P P P P P P P P

10 25 IIa tub1 M P P P P P P P P P P

11 10 IIa adenoma - P P P P P I I P P P

12 6 IIc tub1 M P P P P P P P P P P

13 7 IIc tub1 M P P P P P P P P P P

14 5 IIa tub1 M P P P P P I I P P P

15 15 IIc adenoma - I I P P P I P P P P

IIa superficial elevated type, IIc superficial depressed type, tub1 well-differentiated tubular adenocarcinoma, tub2 moderately differentiated

tubular adenocarcinoma, M tumor invasion of mucosa and/or muscularis mucosa, CE conventional endoscopy, CME conventional magnifying

endoscopy, EME enhanced-magnification endoscopy with acetic acid, NBI-ME magnifying endoscopy with narrow-band imaging, NBI-EME
magnifying endoscopy with acetic acid and narrow-band imaging, P possible, I impossible, - not used

Table 3 Identification of neoplasm and demarcating lesion circum-

ferentially according to endoscopic procedure

Procedure Identification

of neoplasm

Circumferential

demarcation

CE 11/15 (73.3%) 9/15 (60.0%)

CME 13/15 (86.7%) 11/15 (73.3%)

EME 15/15 (100%) 15/15 (100%)

NBI-ME 11/11 (100%) 11/11 (100%)

NBI-EME 11/11 (100%) 11/11 (100%)

CE conventional endoscopy, CME conventional magnifying endos-

copy, EME enhanced-magnification endoscopy with acetic acid,

NBI-ME magnifying endoscopy with narrow-band imaging, NBI-EME
magnifying endoscopy with acetic acid and narrow-band imaging
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Fig. 1 Endoscopic images of locally recurrent early gastric cancer

after endoscopic treatment (case #6). A Conventional endoscopic

image shows a post-treatment scar in the gastric angle. Although

recurrent cancer, which was proved pathologically by biopsy, was

present, the lesion could not be identified. B Chromoendoscopy with

indigo carmine dye. The lesion could not be identified. C Conven-

tional magnifying endoscopic image of the lesion. Identification of the

lesion was not possible. D Magnifying endoscopy with narrow-band

imaging (NBI) revealed the lesion clearly as a brownish area. The

lesion had an irregular surface pattern with irregular microvessels and

was well demarcated. E Enhanced-magnification endoscopy with

acetic acid instillation revealed a clearly irregular surface pattern and

the lesion was well-demarcated. F Magnifying endoscopy with the

combined use of NBI and acetic acid instillation revealed the irregular

surface pattern more clearly. G The lesion was resected en bloc and

the specimen was 4 mm in diameter. The macroscopic view of the

resected specimen corresponded to the microscopic view (arrows).

The pathological diagnosis was ‘‘a well-differentiated tubular

adenocarcinoma,’’ which corresponded to the endoscopic findings

(H&E, 940)
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minimally invasive procedure. However, a recurrent neo-

plasm and its demarcation cannot always be clearly visu-

alized. Thus, Chonan et al. [6] reported that 21% of

residual/local recurrent lesions could not be diagnosed

macroscopically. Precise identification of a residual neo-

plasm is important when a secondary endoscopic treatment

such as ESD or destructive therapy is performed.

In the upper gastrointestinal tract, the use of ME has

become popular. Through its use, elucidation of the

microvascular pattern or the caliber of the capillaries also

has been reported as useful for the diagnosis of early

gastric cancer [8, 9, 18, 26]. Yao et al. [8] reported that ME

was useful for determining the extent of differentiated

carcinomas. EME was devised to improve the diagnosis of

Barrett’s esophagus and to avoid sampling errors [11, 13].

Since EME can reveal differences in surface patterns, the

demarcation line between the surrounding mucosa and the

neoplasm is evident by this technique [14, 16]. Further-

more, NBI-ME, which yields very clear images of micro-

vessels on mucosal surfaces, is capable of predicting the

histological characteristics of gastric cancers and may be

useful for identifying the demarcation line [18]. We have

reported that NBI-EME improved the visualization of the

fine surface pattern [20, 21] and demarcation of gastric

cancer [22].

We describe here 15 cases that underwent ME (includ-

ing CME, EME, NBI-ME, and NBI-EME) for identifica-

tion and demarcation of residual/local recurrence of gastric

neoplasms. Although ME is useful for identifying tiny

lesions and demarcating obscure lesions circumferentially,

for such lesions it is advantageous to use acetic acid

instillation and NBI.

Diagnosis of a gastric neoplasm involves detection of

the neoplasm and demarcation of its extent, and ME is

suitable for both purposes. For demarcating the extent of a

recurrent neoplasm, ME is particularly useful during

preparation for endoscopic treatment. Therefore, ME with

NBI or/and acetic acid may be necessary for follow-up of

lesions that were incompletely resected at a previous

endoscopic treatment. If a secondary endoscopic treatment

is performed, ME with acetic acid and/or NBI also may be

necessary to identify circumferential demarcations.

Our study has several limitations. The number of

patients enrolled in this study was small, so the findings

Fig. 2 Endoscopic images of local recurrence after endoscopic

treatment of gastric adenoma (case #8). A Conventional endoscopic

image shows a depressed lesion in the middle stomach but identi-

fication of the lesion was not possible. B Chromoendoscopy with

indigo carmine dye. The lesion was not as clear as with conventional

endoscopy. C Conventional magnifying endoscopic image of the

lesion. Identification of the lesion was possible but slightly difficult.

D Magnifying endoscopy with NBI revealed the lesion clearly as a

faint whitish area. The surface pattern of the lesion was different from

that of the surrounding mucosa and the lesion was well-demarcated.

E Enhanced-magnification endoscopy with acetic acid instillation

clearly revealed a fine surface pattern and the lesion was well-

demarcated. F Magnifying endoscopy with the combined use of NBI

and acetic acid instillation clearly revealed a fine surface pattern and

the lesion was well-demarcated
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reported here should be confirmed with a larger cohort. In

addition, all of the lesions had already been diagnosed as

gastric neoplasms in biopsy specimens before ME. The

biopsy specimen from each lesion was taken randomly

from the scar after endoscopic treatment. Thus, the location

and demarcation of the neoplasms had not been clarified

before this study.

In conclusion, despite these limitations and the need for

further study, we believe that NBI and acetic acid instil-

lation are promising approaches in ME for identifying and

demarcating residual/local recurrent gastric neoplasms.

These approaches may be helpful for a complete secondary

endoscopic resection of residual/local recurrent neoplasm.
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