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Abstract

Gastrointestinal stromal tumor (GIST) is one of the
most common malignant mesenchymal tumors of the
stomach. Prognosis of this disease is related to tumor
size and mitotic activity and early diagnosis is the only
way to improve it. Diagnosis of GIST always requires
histological and immunohistochemical confirmation
as no imaging modalities can diagnose it conclusively.
Endoscopic forceps biopsy results are frequently ne-
gative. Endoscopic ultrasound-guided fine needle asp-
iration (EUS-FNA) is a technique which allows tissue
samples to be obtained with minimal risks and is ac-
curate in the diagnosis of GIST. From the point of view
of the endoscopist, aggressive use of EUS-FNA is the
only promising way to allow early diagnosis and early
treatment of this disease.
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INTRODUCTION

Gastrointestinal stromal tumor (GIST) is one of the
most common malignant mesenchymal tumors of the
gastrointestinal tract, and is pathologically defined by posi-
tive immunostaining for c-kit or CD34!"%. Every GIST
is now considered to be potentially malignant and all
GISTs without metastasis need to be resected”. Miettinen
reported that small gastric GISTs less than 2 cm have a
100% cure rate after complete sutgical resection!®. So,
early diagnosis and early surgical resection while the tumor
is still small are important to improve the prognosis of
this disease. However, since not all intramural lesions
of the stomach are GIST, a preoperative pathological
diagnosis should be obtained. The mucosal surface of a
GIST is usually normal, and endoscopic forceps biopsy
results are frequently negative. Therefore, most cases are
preoperatively diagnosed as suspected GIST using imaging
modalities only [esophagogastroduodenoscopy (EGD),
endoscopic ultrasound (EUS), and computed tomogtraphy
(CT), etd, and definitive diagnosis is then made by immu-
nohistochemical analysis after surgery*". These clinical
conditions make it difficult to diagnose GIST at an early
stage. Endoscopic ultrasound-guided fine needle asp-
iration (EUS-FNA) is recognized as the only accurate
diagnostic modality for the diagnosis of GIST®'. At
present, management algorithms for GIST remain con-
troversial from the point of view of the endoscopist,
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Figure 1 Diagnostic and therapeutic alg-
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especially for small lesions®*"*. Furthermore, diagnosis
of GIST using EUS-FNA has not spread globally®’l.
This editorial outlines the clinical usefulness of our in-
stitutional management algorithm for GIST using EUS-
FNA for early diagnosis and early treatment of GIST
(Figure 1)B1+13],

CLINICAL CHARACTERISTICS OF THE
GASTRIC GIST

GIST is the most common mesenchymal tumor of
the digestive tract!'l. It originate from the interstitial
cell of Cajal located in the proper muscle layer and is
characterized by over-expression of the tyrosine kinase
receptor KIT!"?. Pathologically, the diagnosis of GIST
relies on morphology and immunohistochemistry (c-kit
is generally positive) (Figure 2)!'). Incidence of GIST is
estimated at 1.5/100 000/yeat™. GIST predominantly
occurs in middle-aged and older persons (5™ to 7
decade), with no significant difference in distribution
between males and females!""'¥l. Most GISTs arise in
the stomach (approximately 60%) and small intestine
(approximately 30%) and infrequently in other organs!*?".
The symptoms, which depend on tumor size and
location, are usually nonspecific?'l. Small GISTs ate
usually asymptomatic and are detected either during
investigations or surgical procedures for unrelated disease.
The commonest presentation of GIST is bleeding related
mucosal erosion (delle)™]. There are no recognized
specific imaging examinations for GIST diagnosis. Barium
contrast studies and endoscopy may provide useful
data on the localization of GIST. CT scan is usually
performed for staging of GIST. Endoscopic biopsy
for the tumor is difficult without ulceration. Reported
diagnostic accuracy for submucosal tumor (SMT) is about
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Figure 2 Flow chart of diagnosis for gastrointestinal mesenchymal tumors
using immunohistochemical analysis. Quoted and modified from reference [16].
GIST: gastrointestinal stromal tumor; SMT: submucosal tumor.

40%"3, GIST usually, and primarily, metastasizes to the
liver and peritoneal cavity, while pleural, lung, or lymph
node metastases are rate!'’l. For localized tumors, wedge
resection of the stomach is considered to be adequate
treatment since GISTs tend to be exophytic and do
not involve regional lymph nodes®*’
and/or metastatic disease, treatment with imatinib is the
first choice. The overall 5-year survival rate for patients
with primary gastric GISTs who underwent complete
resection, ranges from 20% to 63%, with a recurrence
rate of 17% to 76%!""*. Predicting the postoperative
metastatic risk (malignant potential) of GIST is often
difficult, and various histopathological criteria have been
proposed based on tumor size and tumor cell proliferating
activity®. Howevert, it has been recognized that a subset
of small GISTs with low mitotic activity occasionally

1. For unresectable
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Secondary histological examination by EUS-FNA

Figure 3 Management process of gastric submucosal tumor (in a case of gastrointestinal stromal tumor) according to our institutional algorithm (Figure 1).
Quoted and modified from reference [15]. A: Esophagogastroduodenoscopy (EGD) shows submucosal tumor (SMT) in the lower body of the stomach; B: Endoscopic
ultrasound (EUS) reveals 2.5 cm subepithelial hypoechoic solid tumor with continuity to proper muscle layer (arrow-mp); C: Puncture of the small gastrointestinal stromal
tumor (GIST) under EUS guidance. Arrow: tip of needle; D: The immunohistochemical fnding of endoscopic ultrasound-guided fne needle aspiration (EUS-FNA) specimen

of GIST. The tumor is diffusely positive for c-kit.

Figure 4 Computed tomography at 2 years after surgery showing hepatic
metastasis (arrow). Quoted from reference [15].

metastasize; thus, no GIST can be definitely labeled as
benign. Since every GIST is now considered as potentially
malignant, all GISTs may need to be resected, even small
intramural lesions of the gastrointestinal tract®®. Clinical
imaging modalities (endoscopy, EUS, e#) can provide
only tumor size as a predictor of metastatic potential.
Miettinen reported that with small gastric GIST (< 2 c¢m)
thete occurred no metastasis in 1765 cases (Table 1)€. In
our previous study and expetience, postoperative hepatic
metastasis occurred in one case of 2.5 cm gastric GIST

1494
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Tumor size
Mitotic index 0-2 cm 2-5 cm 5-10 cm > 10 cm
<5 per 50 hpf 0% 1.9% 3.6% 10%
> 5 per 50 hpf 0% 16% 55% 86%

Adapted from reference [6], 2005. Data are based on long-term follow-up
of 1765 gastric gastrointestinal stromal tumors. 'Defined as metastasis or
tumor-related death.

(Figures 3 and 4)", and in all GISTs less than 2 cm thete
was no postoperative relapse¥. In other words, complete
surgical resection of gastric GIST smaller than 2 cm has
a 100% cure rate. So, early diagnosis and early surgical
resection while the tumor is still small is a promising way
for improving the prognosis of this disease.

EUS AND EUS-FNA DIAGNOSIS

EUS allows clear imaging of the gastrointestinal wall
layers and precise evaluation of the submucosal tumor
(Figure 5" whether from extrinsic compression or from
the layer in which the intramural lesion originates®™''*',
Usually, GIST is imaged by EUS as a hypoechoic solid
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Figure 5 Differential diagnosis of gastric

1% layer EUS-FNA submucosal tumor by endoscopic ultrasound.
Quoted and modified from reference [15]. GIST:
gastrointestinal stromal tumor; SMT: submucosal
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tumor continuous with the proper muscle®'*"L A large
group of submucosal lesions such as lipomas, cysts,
and submucosal varices have typical features that allow
accurate diagnosis based solely on the data gathered
from endoscopy and EUS imaging®'"'*"*. However, an
important subset of submucosal lesions such as GISTs,
leiomyoma, neurinoma, carcinoid tumors, ectopic pan-
creas, lymphoid mass tissues, SMT-like cancers, and
metastases may have ovetlapping echo (hypoechoic solid
mass) and endoscopic features and cannot be accurately
determined without a biopsy sample. In the diagnostic
process of GIST, immunohistochemical analysis of tissue
sample such as c-kit is vital for confirmation of this
diseasel*. Therefore, EUS-FNA should be performed for
all hypoechoic solid tumors imaged by EUS (Figure 1).

Observations to date indicate that EUS-FNA is a
safe and accurate procedure®'>'*'%. The reported accu-
racy of preoperative diagnosis of EUS-FNA using im-
munohistochemical analysis for surgically resected GIST
cases ranges from 91% to 100%®!*". The diagnostic
accuracy of EUS-FNA using immunohistochemical
analysis is excellent. The reported diagnostic rate for
tumorts less than 2 cm, 2 cm to 4cm, and 4cm or motre
was 71%, 86%, and 100%, respectively®™. This accurate
preoperative histological proof of GIST using EUS-
FNA facilitates the surgeon’s and oncologist’s decision,
making for early local resection and early start of imatinib
treatment #1012,

MANAGEMENT ALGORITHMS FOR GIST
FROM THE POINT OF VIEW OF THE
ENDOSCOPIST

Some management algorithms for GIST are avail-
ablel"®1315# However, few algorithms exist for using
EUS-FNA in early diagnosis and early treatment of
GIST® I In our hospital, we designed an algorithm
for early diagnosis of GIST using EUS-FNA, and have
performed decision-making for GIST according to this
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algotithm in the daily clinical setting (Figure 1)!"*"]. In
the authors’ experience and in discussions with surgeons
at our institution, crucial preoperative planning and ma-
nagement are facilitated by the histological diagnoses
provided with EUS-FNA. Operative planning, including
decisions on the type of surgery to be conducted, varies
dramatically in relation to the histological diagnosis®™'"*"?,
For example, a patient with localized GIST can be cured
with a wedge resection, or if the GIST is extensive, the
patient can receive imatinib. However, a patient with
SMT-like advanced gastric cancer would undergo gas-
trectomy with lymph-node dissection and might need
postoperative chemotherapy. A patient with benign SMT,
such as ectopic pancreas, could avoid surgery completely
following EUS-FNA confirmation of histologic be-
nignancy. In addition, a definitive histological diagnosis by
EUS-FNA is routinely requested by oncologists before
initiating any chemotherapy, radiotherapy, or palliative
treatment. Thus, EUS-FNA evidently has a significant
positive impact on clinical management of patients by
providing a definitive histological diagnosis®. We believe
that aggressive use of EUS-FNA in the management
algorithm for GISTs is a key factor for improving the
prognosis of this disease. However, it is difficult to obtain
histological samples from a small tumor (especially less
than 1 cm) using current EUS-FNA. Furthermore, EUS-
FNA for small GIST theoretically has a risk of seeding
due to penetration of the tumor by the needle. Having
regards to the technical problems of EUS-FNA and the
extremely rare metastatic risk in small GIST less than 1
cm, we recommend aggressive use of EUS-FNA for all
Gl tract submucosal hypoechoic tumors larger than 1 cm.

PATIENT MANAGEMENT ACCORDING
TO THE ALGORITHM: REPRESENTATIVE

CASES

A case of GIST
Representative EGD, EUS and EUS-FNA findings in
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Follow-up

Histological analysis: Ectopic pancreas Secondary histological examination by EUS-FNA

Figure 6 Management process of gastric submucosal tumor (in a case of ectopic pancreas) according to our institutional algorithm (Figure 2). Quoted and
modified from reference [15]. A: Esophagogastroduodenoscopy (EGD) showing submucosal tumor (SMT) in the middle body of the stomach; B: Endoscopic ultrasound
(EUS) revealing 1.5 cm subepithelial hypoechoic solid tumor with continuity to proper muscle layer (arrow-mp); C: Puncture of the small submucosal nodule under EUS
guidance. Arrow: tip of needle; D: Histology of endoscopic ultrasound-guided fine needle aspiration (EUS-FNA) specimen reveals pancreatic acinar cells.

Chemotherapy

Histological analysis: Ectopic pancreas Secondary histological examination by EUS-FNA

Figure 7 Management process of gastric submucosal tumor (in a case of B-cell lymphoma) according to our institutional algorithm (Figure 2). Quoted and
modified from reference [15]. A: Esophagogastroduodenoscopy (EGD) showing submucosal tumor (SMT) in the middle body of the stomach; B; Endoscopic ultrasound
(EUS) reveals 1.5 cm subepithelial hypoechoic solid tumor within submucosal layer. Proper muscle layer (arrow-mp) is intact; C: Puncture of the small gastric
malignant lymphoma under EUS guidance. Arrow: tip of needle; D: The immunohistochemical findings of endoscopic ultrasound-guided fine needle aspiration (EUS-FNA)
specimen reveals CD-20 positive diffuse large B cell lymphoma.
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a patient with a small gastric GIST (2.5 cm) are shown
in Figure 3. The results of immunohistochemical ana-
lysis of the tumor showed positive reaction for c-kit
and CD34, and negative reaction for muscle actin and
S-100. The tumor was diagnosed as GIST, and the patient
underwent local resection. The immunohistochemical
staining pattern in the surgically resected lesion had similar
results (diagnosed as GIST). However, this tumor had
high mitotic activity (> 5/50 HPF), and was classified as
of intermediate risk of aggressive behavior of GIST. CT
at 2 years after surgery revealed hepatic metastasis (Figure
4). The patient was then treated with imatinib mesylate.

A case of ectopic pancreas

Figure 6" shows EGD, EUS and EUS-FNA findings
in a patient with a small non-GIST (1.5 cm). EUS
revealed a small hypoechoic tumor, suspected as GIST,
with continuity to the proper muscle layer. The tumor
thereafter was diagnosed as an ectopic pancreas by EUS-
FNA, and follow-up was then performed on the patient.

A case of B-cell lymphoma

Figure 7" shows EGD, EUS and EUS-FNA findings in a
patient with small non-GIST (2 cm). EUS revealed small
hypoechoic tumor within the submucosal layer suspected
as carcinoid tumor, lymphoma, or metastatic tumor, ¢z
The tumor was diagnosed as B-cell lymphoma (positive
reaction to CD20.) by the following EUS-FNA, and then
chemotherapy was performed on the patient.

CONCLUSION

BEUS-FNA is a safe and accurate test in the diagnosis of
GIST. At present, aggressive use of EUS-FNA is the
only viable way of allowing early diagnosis and early treat-
ment of this disease from the point of view of the endo-
scopist.
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