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Abstract

Gastrointestinal stromal tumors (GIST) are the most
common mesenchymal tumors of the digestive tract.
Approximately two thirds of clinically manifest tumors
occur in the stomach, nearly one third in the small bow-
el, and the rest in the colorectal region with a few cas-
es in the esophagus. GIST originate within the smooth
muscle layer in the wall of the tubular gastrointestinal
tract and grow mostly toward the serosa, far less often
toward the mucosa. In the latter case, ulceration may
develop and can cause gastrointestinal bleeding as the
cardinal symptom. However, most GIST of the stomach
are asymptomatic. They are increasingly detected inci-
dentally as small intramural or submucosal tumors dur-
ing endoscopy and particularly during endoscopic ultra-
sound. Epidemiological and molecular genetic findings
suggest that early asymptomatic GIST of the stomach
(< 1 cm) show self-limiting tumorigenesis. Thus, early
(< 1 cm) asymptomatic gastric GIST (synonym: micro-
GIST) are found in 20%-30% of the elderly. The mostly
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elderly people with early gastric GIST have an excellent
GIST-specific prognosis. Patients with early GIST of the
stomach can therefore be managed by endoscopic sur-
veillance.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: Small gastric gastrointestinal stromal tumors
(GIST) are by far the commonest neoplasias of the
stomach. Thus, early gastric GIST of less than 1 cm in
size are found in 20%-30% of the elderly. The natural
disease-specific prognosis of early gastric GIST (< 1
cm), also called micro-GIST, is excellent in the mostly
elderly patients. Micro-GIST of the stomach appear to
have a self-limiting tumorigenesis. Local endoscopic or
surgical resection of early asymptomatic GIST (< 1 cm)
of the stomach is in general not indicated in the elderly.
Instead endoscopic surveillance is advised.
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INTRODUCTION

Gastrointestinal stromal tumors (GIST) originate from
mesenchymal cells, ze., the socalled interstitial cells of Ca-
jal that act as pacemakers, or from a common precutsor
cell along the intestine. Approximately 50%-70% of clini-
cally manifest tumors arise in the stomach, 20%-30% in
the small bowel, 5%-15% in the latge bowel and less than
5% in the esophagus or other locations. The mean age
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at diagnosis is between 66 and 69 years for both women
and men. About 3% of clinically manifest GIST are di-
agnosed before the age of 21 years. Their occurrence is
predominantly sporadic!”’. There may be a connection
with hereditary diseases in a small percentage of cases
(neurofibromatosis type 1, Carney triad, familial GIST
and mastocytosis).

Clinically manifest GIST are rare with an annual in-
cidence rate of 10 to 20 cases per million population”,
Much more common, on the other hand, are early (up to
1 cm large) asymptomatic gastric GIST, also called micro-
GIST, which are found in 20%-30% of the elderly””.
The striking discrepancy between the incidence of GIST
in autopsy stomachs ot gastrectomy specimens and the
incidence of clinically manifest GIST suggests that early
asymptomatic GIST of the stomach are precursor lesions
from which clinically manifest GIST arise only in excep-
tional cases. Thus the characteristics of early asympto-
matic GIST of the stomach will be discussed here with
reference to clinical management.

SYMPTOMS AND DIAGNOSIS

The vast majority of early gastric GIST are asymptom-
atic. Patients with symptomatic gastric GIST, which are
usually larger than 2-3 cm, most commonly present with
gastrointestinal bleeding, anemia, epigastric pain and
sometimes palpable resistance, vomiting, and weight loss.

GIST metastasize mainly to the liver and peritoneum.
Lung and bone metastases are unusual, and lymph node
metastases are rare. Laboratory examinations are of no
diagnostic value. Metastases can be detected by ultra-
sound and CT scans; the latter may be optionally com-
bined with positron emission tomography (FDGPET/

cn).

ENDOSCOPY

Gastroscopy is the standard procedure for diagnosing
GIST of the stomach. Endoscopy detects the mostly in-
tramural tumors and also enables endoscopic ultrasound
(EUS)-guided acquisition of cytological and histological
samples. The latter is imperative for a definitive diagnosis.
In contrast to histology, cytology does not allow for de-
termination of the mitotic rate. In emergency situations
where urgent surgery is indicated, the clinically suspected
diagnosis of GIST is verified postoperatively by histo-
logical evaluation of the resected tumor specimen.
Typical endoscopic findings in patients with early
gastric GIST are shown in Figure 1. Eatly asymptomatic
GISTs of the stomach are mostly detected incidentally
during gastroscopy as submucosal protrusions < 1 cm in
diametet. Due to their submucosal or intramural location,
however, they usually cannot be verified histologically by
routine biopsies of the superficial normal mucosa. Endo-
scopic submucosal resection (ESMR) might be a proce-
dure for diagnosing the very few, early gastric GIST that
are confined to the mucosa and submucosa'”. No reports
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are available on ESMR or endoscopic mucosal resection
(EMR) for early gastric GIST". RO resection of the more
common gastric GIST that arise from the muscularis
propria cannot be achieved using traditional endoscopic
techniques. However, a lot of them can be completely
en bloc resected by endoscopic submucosal dissection in
expert hands". (Laparoscopic) Surgical resection is the
method of choice for larger GIST.

EUS AND EUS-FNA

EUS plays a decisive role in the diagnosis, the measure-

ment of size, the assessment of local infiltration, and
clinical management of submucosal or intramural lesions
of the stomach. It reliably distinguishes mucosal lesions
from a submucosal mass or extramural compression.
EUS is often able to correctly identify the type of lesion
based on its echo features, its assignment to a specific
wall layer or its location outside the stomach.

EUS examinations can be performed with a radial
scanner (360°) or a linear echoendoscope. Filling the
stomach with water optimizes acoustic coupling of the
probe to the stomach wall. Gastric GIST typically arise
from the fourth echo layer of the stomach wall (muscu-
latis propria), rarely also from the submucosa (third echo
layer). They are usually visualized as oval-to-elliptical hyp-
occhoic lesions with a smooth border. Large GIST often
show a large central anechoic blood vessel or hyperechoic
air bubbles in the case of central ulceration. On EUS
images, large GIST can appear inhomogeneous with
hypo- and hyperechoic parts. GIST characteristically lack
paragastric lymph node metastases; this too can be cleatly
demonstrated with EUS.

In the acquisition of cytological and histological sam-
ples, EUS-guided biopsy of the submucosal or intramu-
ral GIST plays a decisive role. The definitive cytological
and/or histological verification of larger gastric GIST
is currently achieved in 50%-70% of EUS-guided fine-
needle aspiration (FNA) or EUS-guided Trucut punch
biopsiesmm. The histological diagnosis of GIST requires
immunohistochemical detection of CD117 and par-
ticularly in CD117-negative tumors of DOGT1 with the
corresponding histomorphological findings. Most eatly
GIST of the stomach can be followed-up by endoscopic
examinations (EUS) even without initial histological con-
firmation.

PATHOLOGY, METASTATIC RISK AND
PROGNOSIS

The diagnosis of GIST first came into existence in 1998
when the CD117 antigen was identified as being almost
invariably expressed by GIST in over 90% of the cases;
in contrast, lelomyomas, leiomyosarcomas and other
spindle-cell gastrointestinal tumors are typically CD117-
negative. CD117 antigen is the type I transmembrane
receptor tyrosine kinase KIT, a KIT proto-oncogene

product!’. Approximately 95% of GIST in adulthood
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Figure 1 Typical endoscopic features of an early gastrointestinal stromal tumors of the stomach. A: Endoscopic image of an early GIST of the stomach; B:
Endosonographic image of an early GIST of the stomach. Modified from reference [33]. GIST: Gastrointestinal stromal tumors.

Figure 2 Histological images of an early gastrointestinal stromal tumors of the stomach. A: Gastric GIST of the muscularis propria displaying spindle cell type (HE
stain); 2B: GIST of the muscularis propria displaying spindle cell type (CD 34 stain). Modified from reference [33]. GIST: Gastrointestinal stromal tumors.

overexpress KIT. Nearly 80% of GIST show KIT gene
mutations that lead to constitutive activation of the KIT
receptor. More than 60% of the KIT activating mutations
occur in exon 11. About 10% of the cases have muta-
tions in exon 9, much more rarely (< 2%) in exon 13 or
17. Instead of KIT mutations, about 15% of all GIST
have analogous mutations in the plateletderived growth
factor receptor alpha (PDGFRA) gene; here they cluster
in exon 18, more rarely in exon 12 or 14. They are prefer-
entially detected in the stomach but hardly ever in other
gastrointestinal locations. The tumors often show an epi-
thelioid histomorphological phenotype“é’m.

Much attention is nowadays payed to the diagnostic
marker DOGT1, a protein with 8 transmembrane domains
that constitutes a calcium-regulated chloride ion channel.
DOGT1 probably has even higher sensitivity for GIST
than CD117. Moreover, the marker shows high sensitiv-
ity for CD117-negative GIST"™". In non-GIST, on the
other hand, DOGT1 positivity has only been observed in
a few isolated cases. GIST express CD34 in 70%-80%
of the cases, whereas a KIT expression is found in more
than 90% of cases. Immunohistochemical stains for
CD117, DOG1 and CD34 are now routinely used in the
identification and diagnosis of GIST (Figure 2). Antibod-
les against smooth muscle actin, desmin and S100 enable
to distinguish GIST from leiomyomas or schwannomas.
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According to Miettinen und Lasota, the postoperative
prognosis of patients with gastric GIST can be predicted
based on the following clinicopathological parameters:
tumor location, tumor size and mitotic rate/5 mm’ (Ta-
ble 1). The original population used 50 HPFs to evaluate
this area but stated that with newer microscopes bearing
larger field diameters an area of 5 mm? would be ap-
propriate. Accordingly, the ESMO guidelines from 2012
recommend to evaluate 5 mm? instead of 50 HPFs™ ™,
Thus, tumors with a maximum diameter of 2 cm and low
proliferative activity have a negligible risk of progression.

EARLY GIST (MICRO-GIST)

Early GIST of the stomach (< 1 cm) differ clinically and
pathologically from clinically relevant tumors in that they
have a markedly lower proliferation rate. They also occur
more often as hypocellular lesions composed of spindle
cells and frequently show marked sclerosis. Early gastric
GIST (synonym: micro-GIST) exhibit distinctive molecu-
lar genetic characteristics: the incidence of KIT/PDG-
FRA mutations and particularly KIT exon 11 mutations
1s significantly lower in early than in clinically manifest
GIST. There is a high frequency of unique mutations
that have thus far not been found in clinically relevant
GIST. A large Italian study identified five new mutations,
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Table 1 Risk of progression for gastric gastrointestinal

stromal tumors according to Miettinen

Tumor parameters Risk of tumor progression

Mitosis rate Size

<5/5 mm’ <2cm 0%
<5/5 mm’ >2-5cm 1.90%
<5/5 mm’ >5-10 cm 3.60%
<5/5 mm’ >10 cm 12%
>5/5 mm’ <2cm ND
>5/5 mm’ >2-5cm 16%
>5/5 mm’ >5-10 cm 55%
>5/5 mm’ >10 cm 86%

According to Miettinen et al”**. ND: No data.

three in KIT (p.Phe506Leu, p.Ser692Leu, p.Glu695Lys)
and two in PDGFRA (p.Ser847X, p.Ser667Pro), as well
as four double mutations”. These mutations apparently
only cause low proliferative activity in GIST. There are

also mutations consistent with clinically relevant GIST™,

Prognosis of patients with early GIST of the stomach
Clinical progression of early gastric GIST (< 1 cm) has
not yet been described in the world literature. Thus early
gastric GIST generally show benign behavior irrespective
of the mitotic rate and exhibit distinctive histopathologi-
cal and molecular biological characteristics”. The GIST-
specific prognosis of patients with early gastric GIST is
excellent.

CLINICAL MANAGEMENT

Surgical resection of gastric GIST

Surgical RO resection is the standard treatment for symp-

tomatic gastric GIST and for those larger than 2 cm in

diameter. An option in primary inoperable cases is neo-

adjuvant imatinib él(l;tg%)y with the aim of achieving sec-
)24,

ondary operability .

Drug therapy of gastric GIST

Drug therapy with a tyrosine kinase inhibitor is indi-
cated in patients with distant metastases” . Patients
with local disease undergo initial RO resection followed
by risk stratification based on tumor location, size, and
mitotic activity™. A 3-year course of imatinib therapy is
the current standard in patients with an intermediate or
high risk of tumor relapse and the appropriate mutation
analysis””, In a controlled phase-3 study, imatinib sig-
nificantly prolonged survival in GIST with a high risk of
progression”™. Both the ESMO and NCCN guidelines
recommend this type of therapy for GIST patients with
a significant risk of relapse[ZO’ZS]. While evidencebased
recommendations are available for the treatment of clini-
cally manifest GIST, there are no uniform guidelines for
clinical management of early gastric GIST. Rossi ef al’
recently reported that patients with early gastric GIST
have an excellent prognosis irrespective of the mitotic
rate. Epidemiological data also demonstrate the generally
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benign behavior of eatly GIST of the stomach. Rossi et
al. coined the term “self-limiting tumorigenesis” to de-
scribe the tumor biology of early GIST of the stomach.

Surgical resection of early gastric GIST most likely
is overtreatment in older people. The well-documented,
generally benign behavior and the high prevalence of
early gastric GIST in the elderly argue for a conservative
management. Particularly in older patients, it is impor-
tant to consider not only the hospital morbidity but also
the low but not negligible perioperative mortality, which
may amount to 1% or higher according to the published
literature””™. There are no clinical studies that have dem-
onstrated any advantage (in quality-of-life or in survival)
of surgery over endoscopic surveillance in patients with
early (< 1 cm) gastric GISTY.

ENDOSCOPIC SURVEILLANCE

Endoscopic surveillance should be performed in patients
with early asymptomatic GIST of the stomach. Repeat
endoscopic ultrasound at 12-mo intervals is generally
recommended. If the size remains constant, the intervals
can probably be extended in the elderly. Interestingly to
note, rapid progression of a gastric GIST that had stayed
stable at a size of 1.8 cm for 8 years has been reported[zg].

If initial cytohistological assessment of early gastric
GIST has not been performed or has not been con-
clusive and if there is strong clinical suspicion of eatly
GIST, endoscopic ultrasound of the stomach should be
repeated already after an interval of 2-3 mo. This short
interval is not due to the (very low) probability of rapidly
progressive GIST™ but takes into account the (low) risk
of a subepithelial lesion different from GIST. The cor-
rect evaluation of a subepithelial lesion by endoscopic ul-
trasound relies on an experienced team of endoscopists.
Indeed the differential diagnosis of “subepithelial or sub-
mucosal lesions” of the stomach is complex and exten-
sive"™™. The differential diagnosis has to include cysts,
pseudocysts, varices, ectopic pancreatic tissue, leilomyo-
mas, schwannomas, lipomas, lymphomas, gastric polyps,
inflammatory fibroid polyps, submucosal metastases, pro-
truding aneurysms, large lymph nodes, granular cell tu-
mors and gastric carcinoids”". Even localized protrusion
of the gallbladder, spleen or left liver lobe can appeat as a
submucosal lesion in conventional gastroscopy.

If the first repeat endoscopic ultrasound (2-3 mo af-
ter initial diagnosis) reveals no change in size of a small (<
1 cm) subepithelial or submucosal lesion, the surveillance
interval can be extended to 12 mo. However, a lesion that
becomes markedly larger after 2-3 mo requires a defini-
tive (histological) diagnosis and therapy (such as surgical
resection). In addition, a gastric GIST that increases in
size during follow-up has to be considered for surgerym]
and be discussed on the tumor board.
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