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Ex vivo evaluation of a prototype submucosal biopsy
forceps for the diagnosis of gastric gastrointestinal stromal
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ABSTRACT
Gastrointestinal stromal tumors (GISTs) account for
approximately 2% of gastric cancers and can be
challenging to diagnose due to the difficulty sampling
tissue from these lesions. Current biopsy methods are
inadequate for determining the mitotic index, a major
prognostic factor of these tumors. We sought to
evaluate the ability of a prototype submucosal biopsy
forceps to make a histologic diagnosis and mitotic
index determination in cases of resected gastric GISTs.
After obtaining informed consent and surgical resection of three gastric GISTs, an investigational submucosal biopsy forceps and sheath was passed under
direct visualization into the central portion of the tumors (in the ex vivo setting) and biopsies were obtained. The tumor was then processed for standard
histology. A gastrointestinal pathologist, blinded to
the mitotic index of the full specimen, evaluated the
research biopsies. The results from the submucosal
forceps biopsies were then compared with the standard histology results. In all 3 cases, the submucosal
forceps biopsies confirmed the diagnosis of a GIST.
In two out of three cases, the submucosal forceps biopsies accurately classified the risk for progressive
disease (based on the mitotic index) when compared
to standard histology. In one case, the research biopsy
mitotic index would have resulted in an underestimation of tumor risk (biopsies categorized the lesion as
“very low” rather than “moderate” risk).

lenging to diagnose due to the difficulty sampling tissue
from these lesions [2]. There is no consensus on the
management of these lesions, particularly when they are
small or asymptomatic [3]. Current biopsy methods are
inadequate for determining the mitotic index, a major
prognostic factor of these tumors [4]. We sought to
evaluate the ability of a prototype submucosal biopsy
forceps to make a histologic diagnosis and mitotic index
determination in cases of resected gastric GISTs.

2. METHODS
After obtaining informed consent and surgical resection
of three gastric GISTs, an investigational submucosal
biopsy forceps and sheath (Figures 1 and 2, Olympus
America XB01-998-5/6—not commercially available,
not 501 cleared) was passed under direct visualization
into the central portion of the tumors (in the ex vivo setting) and biopsies were obtained. The sheath served to
protect the working channel of the endoscope from the
forceps. The forceps themselves pierced the tumor with
minimal resistance and were then operated similar to
conventional forceps. The size of the biopsies was small
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1. INTRODUCTION
Gastrointestinal stromal tumors (GISTs) account for approximately 2% of gastric cancers [1] and can be chalOPEN ACCESS

Figure 1. Submucosal biopsy forceps and sheath (forceps
in the closed position).
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Figure 2. Submucosal biopsy forceps and sheath (forceps in the open position).

Figure 3. Photomicrographs of a biopsy specimen obtained
with the submucosal biopsy forceps. Left is low power (100×)
showing a spindle cell morphology consistent with a GIST.
Right is high power (400×), used to allow for an assessment of
the mitotic index.

Table 1. Submucosal biopsy forceps results compared with final histology.
Histologic confirmation
of GIST?

Biopsy mitotic
indexa

Risk for progressive
disease based on biopsyb

Final histology
mitotic indexa

Risk for progressive disease
based on final histologyb

Sample 1

Yes

2

Very low

7

Moderate

Sample 2

Yes

2

Very low

3

Very low

Sample 3

Yes

6

Moderate

6

Moderate

a
Mitoses per 50 high-power fields; bThe risk for recurrence or progression of GISTs is related to their location (stomach, duodenum, jejunum/ileum, or rectum),
size, and mitotic index (the number of mitoses per 50 high-power fields).

compared with biopsies obtained by conventional forceps.
The tumor was then was then processed for standard
histology. A gastrointestinal pathologist, blinded to the
mitotic index of the full specimen, evaluated the research
biopsies. The results from the submucosal forceps biopsies (Figure 3) were then compared with the results of
standard histology.

of this device in vivo.
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3. RESULTS
In all three cases, the submucosal biopsy forceps biopsies
confirmed the diagnosis of a GIST. The estimated mitotic index (mitoses per 50 high-power fields) from the
submucosal forceps biopsies, as well as the final histology results, are shown in Table 1. The submucosal forceps biopsy mitotic index would have resulted in an underestimation of the tumor risk in one case (biopsies
categorized the lesion as “very low” rather than “moderate” risk) [4,5].

4. CONCLUSION
In the ex vivo setting, this novel submucosal biopsy forceps was able to provide a tissue diagnosis for all three
GISTs; it provided an accurate mitotic index in 2 out of 3
cases. The small size of the biopsies is a limitation of this
technique. Future studies are needed to evaluate the safety
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