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ABSTRACT
Background/Aims: A definitive biopsy-based diagnosis of gastric cancer is sometimes difficult, and some cases are pathologically diag-
nosed as gastric indefinite neoplasia (GIN). The most appropriate forceps size for gastric biopsy has yet to be determined. In this study, 
we investigated the relation between the forceps size and the frequency of GIN diagnosis.
Materials and Methods: The records of patients from two historical groups were reviewed. The first group comprised patients evaluated 
during the period when standard biopsy forceps (StF) were used (April 2010-March 2011), and the second group comprised patients 
evaluated during the period when small biopsy forceps (SmF) were used (April 2011-March 2013). Patients in whom GIN lesions were 
diagnosed with biopsy were identified, and pertinent data were compared between the two groups of patients.
Results: Among the 8,420 patients who underwent esophagogastroduodenoscopy (EGD) during the first period, 2,584 (30.7%) un-
derwent gastric biopsy with StF. Among the 15,968 patients who underwent EGD during the second period, 4,204 (26.3%) underwent 
gastric biopsy with SmF. GIN was diagnosed in a significantly greater number of patients in the SmF group than in the StF group (52 
[1.25%] vs. 19 [0.73%]; p=0.048). The mean minor-axis lengths of the biopsy samples were 1.50±0.50 mm and 1.38±0.40 mm in the StF 
group and the SmF group, respectively, with the SmF group samples tending to be shorter (p=0.088).
Conclusion: Because the SmF use may increase the rate of GIN diagnosis, the use of SmF with a standard-caliber endoscope should be avoided. 
Keywords: Endoscopic biopsy forceps, pathology, gastric indefinite neoplasia, upper GI

INTRODUCTION
Gastric cancer is the most common type of gastrointestinal 
cancer in East Asian countries, such as Japan and South Ko-
rea. Endoscopic forceps biopsy (EFB) is the gold standard 
for diagnosing gastric epithelial tumors. However, definitive 
diagnosis is often difficult, and some tumors are incorrectly 
diagnosed as gastric indefinite neoplasia (GIN), which cor-
responds to Category 2 in the revised Vienna Classification 
(1). GIN lesions require a short-interval follow-up.

Biopsy forceps come in various sizes and are used differ-
ently depending on the size of the endoscope and their 
intended purpose. The most appropriate size for gastric 
biopsy forceps has yet to be determined. According to 
the Japanese Classification of Gastric Cancer, a diagnosis 
of GIN is attributed, at least partly, to the small size of 
the biopsy specimens (2). Because specimens obtained 
by small biopsy forceps are small, the use of small biopsy 

forceps is expected to increase the rate of GIN diagnoses. 
Therefore, we investigated the relation between the for-
ceps size and diagnosis of GIN.

MATERIALS AND METHODS

Patients
Patients to be included in the study were identified from 
the medical records of two historical groups of patients 
who underwent esophagogastroduodenoscopy (EGD) 
at our hospital. The first group comprised patients eval-
uated during the period when standard biopsy forceps 
(StF) were used (April 2010–March 2011), and the second 
group comprised patients evaluated during the period 
when small biopsy forceps (SmF) were used (April 2011–
March 2013). The study patients were those who under-
went gastric biopsy after EGD and in whom GIN (Catego-
ry 2 in the Vienna Classification of GIN), was diagnosed.
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Endoscopes and biopsy forceps
The EGD was performed either by gastroenterologists in 
the Department of Internal Medicine or by gastrointes-
tinal surgeons. Standard-caliber endoscopes (GIF-H260, 
GIF-Q260, and GIF-H260Z; Olympus, Tokyo, Japan) were 
used. The StF and SmF used for biopsy were the Radial 
Jaw 4 standard-capacity single-use biopsy forceps (oval-
shaped; cup external diameter, 2.2 mm; cup maximum 
opening width, 7.1 mm) and Radial Jaw 4 single-use pe-
diatrics biopsy forceps (oval-shaped; cup external diam-
eter, 1.6 mm; cup maximum opening width, 5.4 mm), re-
spectively (Boston Scientific Japan; Tokyo, Japan).

Biopsy samples and pathological evaluation
In all cases, protruded lesions were biopsied at the center, 
and depressed or ulcerative lesions were biopsied at the 
margin. Biopsy samples were fixed in 10% formalin solu-
tion and stained with hematoxylin-eosin for pathologic 
evaluation. Diagnosis was subsequently performed by 
two pathologists, including one pathologist certified by 
the Japanese Society of Pathology. Specimens were sub-
jected to additional pathological review (e.g., deep cuts or 
immunostaining), based on the initial diagnosis. 

A single author used a stereoscopic microscope to deter-
mine the sizes of biopsy samples. If GIN was diagnosed 
from samples taken from multiple points within a single 
lesion, the mean biopsy sample size was used for analysis.

Study endpoints
The number of GIN diagnoses, patient characteristics, 
lesion characteristics (e.g., site, macroscopic appearance, 
and color tone), the endoscopist’s experience level, biopsy 
sample size, occurrence of additional pathological inves-
tigation, and the main reason for a diagnosis of GIN were 
investigated in both patient groups. In all cases in which 
GIN was diagnosed, the clinical course was followed for 3 
years, and the timing of EGD after the GIN diagnosis and 
the final pathological result were investigated. For back-
ground information, the number of patients diagnosed 
with gastric carcinoma as a result of EFB and the number 
of patients who experienced hemorrhage after EFB were 
also investigated in both groups.

Definitions
The Japanese Classification of Gastric Cancer was used 
to classify the lesion sites (2). This classification divides 
the stomach into three equal-size sections: the upper, 
middle, and lower thirds. Lesions distributed throughout 
the stomach and cases involving a gastric remnant were 
classified as “other.”

The macroscopic appearance of the lesion was judged 
to resemble either early gastric cancer (EGC-like) or ad-

vanced gastric cancer (AGC-like). An EGC-like appear-
ance corresponded to Type 0 (superficial neoplastic 
lesion) in the Paris classification, whereas an AGC-like 
appearance corresponded to Types 1-5 (3). 

The color tone of the lesion was classified as reddened if 
the surface appeared redder than the surrounding mucosa.
Additional pathological investigation was defined as ad-
ditional deep cutting or immunostaining of the sample.

The endoscopist was classified by his or her level of expe-
rience as a non-expert (having less than 2 years of experi-
ence) or an expert (having 2 or more years of experience).

The reasons for a GIN diagnosis were classified as (a) 
small number of atypical cells; (b) erosion and/or inflam-
mation; and (c) tissue damage (2).

Statistical analysis
The -test, chi-squared test, and G-test were used for sta-
tistical analyses. A p-value of <0.05 was considered sig-
nificant. The SPSS Statistics 13.0 (SPSS, Inc., Chicago, IL, 
USA) was used for all statistical analyses.

Ethics committee approval
This study was approved by our hospital ethics commit-
tee (No. 3345). Because this was a retrospective study, 
informed consent was not necessary.

RESULTS

Study patients, the number of GIN diagnoses, and the 
number of biopsy samples
Of the 8,420 patients who underwent EGD between April 
2010 and March 2011, 2,584 (30.7%) underwent gastric 
biopsy (StF group). Of the 15,968 patients who under-
went EGD between April 2011 and March 2013, 4,204 
(26.3%) underwent gastric biopsy (SmF group).

GIN was diagnosed in 19 (0.73%) of the 2,584 patients 
in the StF group and 52 (1.25%) of the 4,204 patients 
in the SmF group (Figure 1). The difference in the diag-
nostic rate was significant (p=0.048). Thirty-five biopsy 
specimens had been obtained from the 19 patients in the 
StF group, and 109 biopsy specimens had been obtained 
from the 52 patients in the SmF group. The mean±SD 
numbers of biopsy specimens per GIN diagnosis were 
1.84±1.18 and 2.10±1.23, respectively (p=0.465).

The forceps size, frequency of gastric carcinoma, and 
gastric carcinoma-to-GIN ratio
Gastric carcinoma was diagnosed via EFB in 205 patients 
from the initially identified StF group and 317 patients 
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from the initially identified SmF group. From the number 
of EFBs performed, gastric carcinoma was diagnosed in 
7.93% and 7.54% of the StF group and SmF group, re-
spectively (p=0.556). The gastric carcinoma-to-GIN ra-
tios were 10.8:1 and 6.1:1 in the StF group and SmF group, 
respectively, with the ratio being significantly higher in 
the SmF group (p0.041).

Patient and lesion characteristics
The two groups did not differ significantly in terms of the 
mean age or sex. There was also no difference in terms 
of the lesion site, color tone, macroscopic appearance, or 
endoscopists’ experience (Table 1).

Characteristics of the endoscopic biopsy specimens
The mean major axis lengths of the GIN biopsy sam-
ples were 2.82±0.83 mm and 2.48±0.80 mm in the StF 
group and SmF group, respectively, with no significant 
difference between them (p=0.127). The mean minor 
axis lengths of the biopsy samples were 1.50±0.50 mm 
and 1.38±0.40 mm in the StF group and SmF group, 

respectively, with samples in the SmF group tending 
to be shorter than those in the StF group (p=0.088). 
Eight biopsy samples (42.1%) obtained with StF were 
subjected to additional pathological examination—all 
to immunostaining. Seventeen biopsy samples (32.7%) 
obtained with SmF were subjected to additional patho-
logical examination, 2 samples and 15 samples by deep 
cutting and immunostaining, respectively. There were 
no between-group differences in the percentages of 
cases subjected to additional pathological examination 
(Table 2).

Reasons for GIN diagnosis
The reasons for the diagnosis of GIN in the StF group were 
as follows: low number of atypical cells (5 cases [26.3%]), 
erosion and/or inflammation (12 cases [63.2%]), and tissue 
damage (2 cases (10.5%). The reasons in the SmF group 
were a low number of atypical cells (15 cases [28.8%]), ero-
sion and/or inflammation (34 cases [65.4%]), and tissue 
damage (3 cases [5.8%]). The reasons did not differ signifi-
cantly between the two groups (Table 3).
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	 Standard-Capacity 	 Small-Capacity 
	 Forceps (n=19)	 Forceps (n=52)	 Total (n=71)	 p

Age (mean±SD, years)	 70.1±8.3	 72.6±7.7	 71.9±8.0	 0.239*

Males, no.	 15 (78.9%)	 30 (58.3%)	 45 (63.3%)	 0.100**

Location				  

Upper	 3 (15.8%)	 10 (19.2%)	 14	 0.128***

Middle	 10 (52.6%)	 13 (25.0%)	 23	

Lower	 5 (26.3%)	 27 (52.0%)	 32	

Other	 1 (5.3%)	 2 (3.8%)	 2	

Macroscopic type				  

EGC-like	 14 (73.7%)	 42 (69.2%)	 56	 0.914**

AGC-like	 5 (26.3%)	 16 (30.8%)	 21	

Surface color				  

White to yellow	 4 (21.1%)	 11 (21.2%)	 15	 0.750**

Red	 15 (78.9%)	 41 (78.8%)	 56	

Endoscopic experience				  

Non-expert	 1 (5.3%)	 3 (5.8%)	 4	 0.617**

Expert	 18 (94.7%)	 49 (94.2%)	 67	

Upper, Middle, Lower: the upper, middle, lower third of the stomach; EGC: early gastric cancer; AGC: advanced gastric cancer
*t-test, **chi-squared test, ***G-test

Table 1. Patient characteristics and endoscopic features of lesions diagnosed as gastric indefinite neoplasia, per study group



Clinical courses of cases diagnosed as GIN
The clinical courses of cases in the StF group that were 
diagnosed as cases of GIN are shown in Figure 2. The fol-
low-up was not possible for 2 of the 19 patients. In 1 pa-
tient, GIN was diagnosed by a previous doctor; therefore, 
a follow-up EGD was not performed. A follow-up EGD 

was performed in 16 cases, and none resulted in a GIN 
re-diagnosis.

The clinical courses of cases in the SmF group diagnosed 
as GIN cases are shown in Figure 3. The follow-up was not 
performed for 13 of the 52 patients. For 7 patients, diagno-
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Figure 1. Flow diagram of patient selection for the study

	 Standard-Capacity 	 Small-Capacity 
	 Forceps (n=19)	 Forceps (n=52)	 Total (n=71)	  p

Size of specimen				  

Major axis (average±SD, mm)	 2.82±0.83	 2.48±0.80	 2.58±0.81	 0.127*

Minor axis (average±SD, mm)	 1.50±0.50	 1.38±0.40	 1.41±0.42	 0.088*

Additional pathological investigation	 8 (42.1%)	 17 (32.7%)	 25 (35.2%)	 0.496**

*t-test, **chi-squared test

Table 2. Size and further examination of the endoscopic biopsy samples, per study group

	 Standard-Capacity 	 Small-Capacity 
	 Forceps (n=19)	 Forceps (n=52)	 Total (n=71)	 p

Small number of atypical cells	 5 (26.3%)	 15 (28.8%)	 20	 0.811*

Erosion and/or inflammation	 12 (63.2%)	 34 (65.4%)	 46	

Tissue damage	 2 (10.5%)	 3 (5.8%)	 5	

*G-test

Table3. Main reasons for the diagnosis of gastric indefinite neoplasia, per study group



sis was made based on multiple biopsy samples obtained 
during the initial EGD. A biopsy was performed via laparot-
omy in 1 patient. The follow-up endoscopy was performed 
in 31 cases, and 4 (12.9%) were re-diagnosed as GIN cases.

For the 47 patients who underwent the follow-up EGD, 
the median time from the first EGD to the first follow-up 
EGD was 64 days (range, 7-626 days).
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Figure 2. Flow diagram of the clinical course after diagnosis of gastric indefinite neoplasia from 
lesion samples obtained by standard biopsy forceps

Figure 3. Flow diagram of the clinical course after diagnosis of gastric indefinite neoplasia from 
lesion samples obtained by small-capacity biopsy forceps



In both groups, approximately 40% of the final diagnoses 
were of gastrointestinal epithelial neoplasia, according to the 
Vienna Classification (1), and no significant between-group 
difference in the final diagnosis was observed (Table 4).

Bleeding after the endoscopic forceps biopsy
Overall, 6,788 patients underwent gastric mucosal bi-
opsy during the 3-year study period, and no post-biopsy 
bleeding was observed.

DISCUSSION
Endoscopic-targeted biopsy is a primary diagnostic ap-
proach for most gastrointestinal diseases. Forceps of var-
ious shapes and sizes have been developed. Various types 
of standard-capacity forceps (with or without a needle 
and various cup shapes) have been evaluated in studies 
that have examined the adequacy of specimens for his-
tological interpretation (4,5).

SmF can be used with all types of gastrointestinal endo-
scopes for EGD, including small-caliber endoscopes <6 
mm in diameter with small channels. Because of such ad-
vantages, SmF are used routinely not only for small-cal-
iber endoscopy, but also for standard-caliber endosco-
py. The question remains whether forceps that are “too 
small” are better than forceps that are “too big.”

In the study described herein, forceps of two different 
sizes, SmF and StF, were used during the standard-cal-
iber endoscopy for EGD. Significantly more cases were 
diagnosed as GIN cases when EFB was performed with 
SmF than when EFB was performed with StF.

The two study groups did not differ significantly in terms 
of patient or lesion characteristics. However, in compar-
ison to the StF biopsy samples, the SmF biopsy samples 
tended to be approximately 10% shorter with respect to 
both the major and minor axes. Although the reasons for 
a GIN diagnosis, including the small number of atypical 
cells, did not differ between the two groups, the smaller 

sample size was presumed to make pathological evalua-
tion difficult and contribute to the high rate of GIN diag-
nosis in the SmF group.

GIN was not ultimately diagnosed in 16 patients in the 
StF group who underwent a follow-up EGD after an ini-
tial diagnosis of GIN. In the SmF group, however, GIN was 
re-diagnosed upon a follow-up EGD in 4 (12.9%) of 31 
patients in whom GIN was diagnosed initially. We believe 
that when the follow-up biopsy of lesions diagnosed as 
GIN is performed, the forceps used should be equal to or 
greater in size than the StF (Figure 2, 3). Thus, we con-
clude that the endoscopic biopsy performed with an SmF 
may increase the rate of GIN diagnosis.

One disadvantage of a GIN diagnosis is the obligatory in-
crease in the number of EGDs. A short-interval follow-up 
period is recommended after a diagnosis of GIN (1,2). Our 
study patients in whom GIN was diagnosed underwent a 
follow-up EGD after approximately 60 days. We believe 
that the increased incidence of a GIN diagnosis attribut-
ed to SmF use will increase the frequency of endoscopy, 
the risks of endoscopic adverse events, and the associ-
ated costs.

Comparisons similar to our have focused on the rela-
tion between the biopsy forceps size and pathological 
evaluation. Elmunzer et al. (6) performed colonic mu-
cosal biopsies in patients with inflammatory bowel dis-
ease and reported the following criteria for an adequate 
biopsy specimen: length (≥3 mm), penetration into the 
muscularis mucosa, and <20% crush artifact. Compared 
to standard large-capacity forceps, jumbo forceps were 
found to yield a significantly higher rate of adequate bi-
opsy samples. Thus, “the greater embraces the less.”

Certain reports state that the possibility of obtaining 
large, easily evaluable biopsies with large forceps con-
tributes to an accurate diagnosis; such conclusions seem 
intuitive. Other reports, however, state that the forceps 
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	 Standard-Capacity 	 Small-Capacity 
	 Forceps (n=19)	 Forceps (n=52)	 Total (n=71)	  p

Negative for neoplasia or lesion disappearance	 9 (47.4%)	 15 (28.9%)	 24	 0.378*

Epithelial neoplasia	 8 (42.1%)	 22 (42.3%)	 30	

Malignant lymphoma	 0 (0%)	 1 (1.9%)	 1	

Indefinite neoplasia	 2 (10.5%)	 14 (26.9%)	 16	

*G-test

Table4. Final diagnoses from the endoscopic forceps biopsy specimens, surgical specimens, and clinical course, per study group



size does not contribute to diagnosis. Before performing 
ESD to treat gastric epithelial tumors, Jeon et al. (7) used 
StF (opening width of 6.8 mm) and jumbo forceps (open-
ing width of 8.0 mm) to perform biopsies and investigat-
ed diagnostic concordance between the biopsy samples 
and ESD samples. They found no difference related to 
forceps size in diagnostic concordance between the two 
groups. However, they did report that a larger number of 
biopsies contributed to the diagnostic concordance. They 
noted that no difference in diagnostic ability attributable 
to forceps size was found because both forceps were of 
sufficient size to obtain full-thickness mucosal samples, 
a factor that they believe eliminated the advantages of 
the jumbo forceps. Forceps as large as jumbo forceps 
may not be necessary for gastric biopsy. When we con-
sider this possibility together with our study findings, we 
conclude that it may be possible to obtain samples that 
fulfill the requirements for pathological evaluation with 
the use of an StF.

SmF are frequently used during small-caliber endosco-
py, including transnasal endoscopy. One disadvantage of 
small-caliber endoscopes, however, is the small size (2.0 
mm) of the forceps channel, which limits the biopsy for-
ceps options to SmF (8,9). In a previously reported study 
that compared patients who underwent small-caliber en-
doscopy with SmF against patients who underwent stan-
dard-caliber endoscopy with StF, the authors found that, 
although the biopsy sample size was significantly smaller 
in the former group, the groups did not differ in terms of 
the ability of pathologists to diagnose Barrett’s mucosa 
and dysplasia (10). By comparison, in our study, standard 
endoscopy was performed in both groups, and by a sim-
ple comparison of diagnostic ability based on the forceps 
size, we found that the inability to use forceps other than 
SmF during transnasal endoscopy may represent a disad-
vantage in terms of the biopsy-based diagnosis of gastric 
epithelial tumors.

Our study findings should be interpreted in light of the 
study limitations. Our study was conducted as a sin-
gle-center retrospective study, and thus we could not 
control for differences in the experience of endoscopists 
and pathologists or for factors that rendered measure-
ment impossible.

Regardless of our study limitations, our data lead us to 
conclude that when gastric mucosa is biopsied, the 
pathological diagnostic yield of StF may be lower than 
that of StF, and the use of SmF may increase the inci-

dence of GIN diagnosis. Thus, an SmF should be avoided 
for use with a standard-caliber endoscope.
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