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Abstract: Gastrointestinal stromal tumors (GISTs) are the most common mesenchymal tumors of the
gastrointestinal tract, with the majority found in the stomach. Surgical resection of the primary gastric
GISTs with complete resection margin has been the forefront of curative treatment. The indications for
surgical resection are usually related to symptomatic gastric GISTs at presentation. Primary gastric GISTs
resection performed conventionally through an open surgery can now be frequently achieved by minimal
invasive surgery with similar oncological outcome. Surgeon’s selection of the type of surgical techniques such
as open, laparoscopic and endoscopic resections depends on the site, size and local invasion of gastric GISTs
to the adjacent organ. Similarly those factors dictate the extent of gastric resections in the form of wedge,
partial or total gastrectomy. All these inherent tumor factors (size and mitotic index), patient factors (older
age, male) and surgical factors (incomplete resection margin, tumor rupture or spillage) play an important
role in stratifying the malignant potential risk of primary gastric GISTs and their chances of recurrence. The
understanding of gene mutation driving the growth of GISTs and the discovery of tyrosine kinase inhibitors
(TKIs) has altered the surgical management of advanced and metastatic GISTs. Multi-modal therapy
incorporating the surgical resection of GISTs and utilizing the molecular targeted therapy in the adjuvant,

neoadjuvant and palliative settings can offer optimal personalized outcome and prolong patient’s overall

survival (OS).
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Introduction

The World Health Organisation (WHO) histological
classification of gastric tumors are categorised into epithelial,
non-epithelial and secondary tumors (1). Under non-
epithelial gastric tumors, gastrointestinal stromal tumors
(GISTs) are the most common mesenchymal tumors of the
gastrointestinal tract (2). They are primarily located in the
submucosa within muscularis propria or subserosa. GISTs
are thought to originate from the pacemaker cells of the
intestinal tract called interstitial cells of Cajal.

The discovery of gene mutation in KI7T" by Hirota et 4.,
platelet-derived growth factor receptor alpha (PDGFRA)
by Heinrich et al. and BRAF by Agaram et al. had led to the
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understanding of pro-growth signalling that drives GISTs
(3-5). About 12-15% of adult GISTs and 90% of pediatric
GISTs lacking KIT, PDGFRA or BRAF mutations are
classified into succinate dehydrogenase (SDH)-deficient and
non-SDH-deficient groups (6).

Complete surgical resection of the primary gastric
GISTs remains the first line management. There are
several surgical approaches and techniques described in the
literature to achieve optimal surgical resection. Minimally
invasive surgery is becoming more common and available in
the curative intent resection of primary gastric GISTs. The
increase in resectability and improvement in overall survival
(OS) in the advanced, recurrent and metastatic GISTs
treated with molecular targeted therapy in the form of
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Figure 1 Endoscopic picture of two primary gastric GISTS arising
from submucosal layer and pushing into the lumen to form a

pseudocapsule. GIST, gastrointestinal stromal tumor.

Figure 2 Endoscopic picture of a primary gastric GIST with a

central mucosal ulceration. GIST, gastrointestinal stromal tumor.

tyrosine kinase inhibitor (TKI) is encouraging. Therefore,
successful multimodal therapy of gastric GISTs requires
adequate staging utilizing endoscopy, radiology, surgery,
malignant potential risk assessment and mutational analysis
in combination with molecular targeted therapy.

Demographic and clinical presentation of GISTs

The reported incidence of GISTs in most studies averages
1-2 cases per 100,000 people per year. The median age
of GISTs diagnosis is 60—65 years and the male to female
gender ratio is close to 1:1.

A systematic review of 15 studies totalling 2,456 patients
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with GISTs by Sereide er al. reported symptomatic disease
in 81.3% (n=1,997) and incidental asymptomatic disease
in 18.7% (7). Patients with GISTs commonly presented
as abdominal pain in 61%, gastrointestinal bleeding such
as hematemesis or melena in 58% and less commonly an
intestinal obstruction or a palpable mass (8).

The anatomical locations of GISTs are frequently found
in the stomach (55.6%), small bowel (31.8%), and are
less frequently found in the colon and rectum (6%), other
various locations (5.5%) and esophagus (0.7%) (7). Extra-
gastrointestinal GISTs can be found in the mesentery,
omentum and retroperitoneum (9).

An important epidemiological study by Coe et al.
looking at the mortality rates of GISTs <2 cm using the
National Cancer Institute’s Surveillance, Epidemiology,
and End Results (SEER) database identified significant
increased 5-year GIST-specific mortality in those patients
who had regional advanced GISTs (34%) or metastatic
GISTs (34.3%) as compared to those with localized GISTs
(5.6%) (10). It is therefore unwise to label the term ‘benign’
for any GISTs even with smaller sizes at the present time
due to their adherent malignant potential risk.

Diagnosis and staging of gastric GISTs

The work up tests previously alluded in a review article by
Lim et 4l. include an upper gastrointestinal endoscopy and
a computed tomography (CT) scan of the thorax-abdomen-
pelvis (11). Magnetic resonance imaging (MRI) scan and
"fluoro-deoxyglucose-positron emission tomography
("FDG-PET) scan may be required as part of staging tests
due to other medical indications. Endoscopic ultrasound
scan (EUS) may be useful in confirming the particular
intestinal layers and depth of involvement of the GISTs
before planning for surgery. It is possible to make an
endoscopic and radiological diagnosis of GISTs based on
the specific characteristics and appearances.

The typical endoscopic features of a GIST is a well-
delineated and circumscribed spherical or hemispherical
mass, arising mostly from submucosal muscle layer beneath
the mucosa and pushing into the lumen to form a smooth-
contoured elevation surrounded by a pseudocapsule
(Figure I). Focal mucosal ulceration (Figure 2) is commonly
seen in symptomatic gastric GISTs. As gastric GISTs
are mostly covered by normal mucosa, the conventional
superficial tissue biopsies are often reported as negative
histology for GISTs unless the biopsies are taken directly
from the ulcer portion of the tumor or by using ‘bite-on-
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Figure 3 CT scan of the abdomen and pelvis showing a dominant
exophytic gastric GIST. CT, computed tomography; GIST,

gastrointestinal stromal tumor.

Figure 4 CT scan of the thorax, abdomen and pelvis showing
advanced primary gastric GIST with peritoneal deposits and liver
metastases. CT, computed tomography; GIST, gastrointestinal

stromal tumor.

bite’ biopsy technique.

The CT scan features of GISTs vary depending on
tumor size and organ of origin. Most GISTs arise within
the muscularis propria have an exophytic growth pattern
(Figure 3) and manifest as dominant masses outside the

organ of origin. Dominant intramural and intraluminal
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masses are less common radiologic manifestations. GISTs
occurring in the gastrointestinal tract and mesentery
characteristically have hemorrhage, necrosis, or cyst
formation that appear as focal areas of low attenuation on
CT images (9). Metastatic gastric GISTs can be accurately
staged by the CT scan (Figure 4).

In patients who have medical contraindications for CT
scan study due to contrast allergy or chronic kidney disease
may undergo staging MRI scan. The MRI scan features of
gastric GISTS vary depending on the degree of necrosis and
hemorrhage affecting the signal-intensity pattern. The solid
portions of tumor are typically low signal intensity on T'1-
weighted images, are high signal intensity on T2-weighted
images, and enhance after administration of gadolinium. The
age of hemorrhage within the tumor vary from high to low
signal intensity on both T'1- and T2-weighted images (12).

"FDG-PET scan is useful to show the degree of
metabolic activities of primary, recurrent and metastatic
gastric GISTs. The combined CT and "FDG-PET scans
allow interpretation of the size, site, volume and metabolic
activities of GISTs. The metabolic response seen on "FDG-
PET scans in patients treated with TKIs such as imatinib,
have been shown to be closely related to clinical benefit.
Conversely, the lack of metabolic response on "FDG-PET
scan indicates primary resistance to the treatment and may
help identify patients who would benefit from second line
therapy. Re-emergence of metabolic activity within tumor
sites following a period of therapeutic response indicates
secondary resistance to the drug (13).

Pre-operative fine needle aspiration (FINA) biopsy can
be used to confirm cytological and/or histological diagnosis
with the accuracy of 81.6% (14). The preoperative tissue
diagnosis can be accepted as not an absolute requirement in
those cases needing surgical resection due to symptomatic
primary gastric submucosal tumors (SMTs) unless the
diagnosis remains in doubt. However, a tissue biopsy is
recommended in metastatic or unresectable disease and in
those with borderline resectability planning neoadjuvant
therapy with a view of down-staging or down-sizing very

large gastric GISTs.

Surgical management of gastric GISTs

The indications for surgical treatment can be divided
broadly into two groups: (I) curative intent primary
gastric GISTs resection and (II) palliative intent advanced,
recurrent or metastatic gastric GISTs resection.
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Curative intent primary gastric GISTs resection

Surgical resection of the primary gastric GISTs with
complete resection margin is the standard treatment. As
GISTs rarely metastasize via lymphatic vessels, formal D1
or D2 lymphadenectomy is therefore not indicated unless
there is a pathological enlarged locoregional lymph node.
GISTs that are adherent or have invaded to surrounding
organ or viscus would necessitate en bloc resection in order
to achieve microscopic negative (R0) resection margin.

In a Japanese single centre clinicopathological review
study of 140 patients with primary gastric GISTs treated
between 1962 and 1999 showed different forms of gastric
resections. The surgical approaches included 95 (68%)
wedge resections, 21 distal gastrectomies, 18 proximal
gastrectomies, 5 total gastrectomies and 1 enucleation (15).
Sixty-two (44%) patients had lymph node dissection and
all lymph nodes were negative for metastasis. This study
identified male sex, tumor size of >10 cm and mitotic index
>10 as the independent poor prognostic indicators.

The first laparoscopic Billroth II gastrectomy was
reported in 1992 by Goh ez a/. for the management of
gastric ulcer disease (16). Subsequently in 1994, Kitano
et al. reported the first laparoscopic Billroth I gastrectomy
for gastric cancer (17). Kitano had started to perform
laparoscopic gastrectomy for early gastric cancer in
December 1991 prior to those reports (18). Laparoscopic
gastrectomy has since became widely practised and
performed. In a Korean multicentre retrospective review of
406 consecutive patients who underwent curative resections
for localised gastric GISTs between 1998 and 2012 showed
that laparoscopic wedge resections (LWR) were performed
successfully in 38.4% and open resections in 61.6% (19).
There were 11 recurrent GIST cases (2.7%) in open
resection group and none in LWR group. The mean
tumour size was 3.45 cm in the LWR group versus 5.46 cm
in the open group. This study confirmed LWR of primary
gastric GISTs is feasible.

In an American case series of 155 primary gastric GISTs
resections performed over a 12-year period between 1998
and 2009 were identified for analysis (20). Forty cases of
consecutive laparoscopic resection were matched by tumor
size to patients with open resection. The study revealed
laparoscopic resection of GISTs <8 cm resulted in a shorter
hospital stays with similar oncological outcomes compared
to an open resection with a median follow-up of 34 months.
There were 13 conversions to open surgery, 5 of these
were secondary to tumor location at the gastro-esophageal
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junction or lesser curve.

In a Chinese cohort of 214 patients with primary gastric
GISTs treated between 2006 and 2014, a comparative
study of GISTs located at unfavorable sites (n=74 cases)
versus favorable sites (n=140 cases) were analyzed (21). The
unfavorable sites were the gastro-esophageal junction, lesser
curve, posterior wall, antrum and pylorus. The favorable
sites were the gastric fundus, anterior wall, and greater
curve. Both open (n=81) and laparoscopic (n=133) resections
were carried out in the two groups. The study showed the
wedge resection rate mostly performed laparoscopically
was higher in the favorable group than the unfavorable
group. Laparoscopic resections in both groups resulted in
a shorter operative time, lower blood loss, shorter time to
first flatus and to first fluid diet, and shorter postoperative
stay than open resections. The mean tumor size was
5.3 cm in the favorable group versus 4.8 cm in the
unfavorable group. The mean tumor size in the laparoscopic
group was generally about 1 cm less than the open group.
There were no differences in the 5-year OS and recurrence-
free survival (RFS) of these groups regardless of open or
laparoscopic resection.

In another Chinese cohort study of 266 patients
with gastric SMTs treated from 2006 and 2016 were
analyzed. Gastric GISTs were diagnosed histologically in
229 patients. Out of the 229 patients, 203 patients
underwent laparoscopic exogastric wedge resection
(LEWR) whilst the remaining 26 patients with tumors near
esophagogastric junction or antrum underwent laparoscopic
transgastric resection (LTR) (22). The concern of stenosis
or deformity at the gastric inlet or outlet created by
LEWR that may require extensive total, proximal or distal
gastrectomy was addressed by LTR technique. The mean
tumor size was 3.6 cm in the LEWR group versus 2.1 cm
in the LTR group. The study concluded both LEWR and
LTR were successfully performed without mortality. The
low complication rate of 4.4% was related to intraluminal
bleeding, delayed gastric emptying and pneumonia.

A new technique called laparoscopic endoscopic
cooperative surgery (LECS) was described to treat gastric
GISTs in a small Japanese case series (23). LECS was shown
to be safe and feasible for smaller gastric GISTs less than
5 cm with the outcomes similar to conventional LWR. The
advantage of LECS is the reduction in the resected area
of the gastric wall compared to conventional LWR using
a linear stapler. LECS is purported to be an alternative
to a difficult or failed endoscopic submucosal dissection
(ESD) for gastric tumor that fits the criteria for endoscopic
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Figure 5 A specimen of LWR of a bleeding exophytic primary
gastric body GIST. LWR, laparoscopic wedge resection; GIST,
gastrointestinal stromal tumor.

Figure 6 A specimen of an open partial gastrectomy of a large
bulky primary gastric antrum GIST showing the central ulceration.
GIST, gastrointestinal stromal tumor.

resection.

In another Japanese study, single incision laparoscopic
surgery (SILS) partial gastrectomy was attempted in
12 consecutive patients with gastric SM'Ts in a single
institution (24). These gastric SMTs were located in the
greater curve or anterior wall of the stomach and the
median tumor size was 3 cm. The lesions were mobilised
and resected with endoscopic stapling device through the
umbilicus using SILS technique successfully without any
additional trocars.

The current evidence shows that gastric GISTs resection
performed conventionally through open surgery can now
be achieved frequently by minimal invasive surgery with
equivalent safety efficacy. The decision to perform an open

or a laparoscopic surgery depends on the site, size and local
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invasion of the primary gastric GISTs. Laparoscopic gastric
GISTs surgery has many advantages and more importantly
it can achieve similar oncological outcomes compared
to open surgery. LWR (Figure 5) is the preferred choice
for most GISTs, although partial gastrectomy (Figure 6)
or total gastrectomy may be necessary in some complex
cases. During the surgical dissection and resection, care
must be taken to avoid disrupting the pseudocapsule of the
tumour and more importantly intraperitoneal implantation.
Although complete surgical RO resection of gastric
GISTs may represent curative treatment, but certain high
risk features of the resected GISTs can still give rise to
recurrence of the disease.

Palliative intent advanced, recurrent and metastatic
gastric GISTs resection

The response to traditional chemotherapeutic agents
and radiotherapy for the treatment of gastric GISTs has
been dismal and therefore not recommended (25). The
treatment outcomes of metastatic GISTs using hepatic
artery embolization and debulking surgery followed by
intraperitoneal chemotherapy have been investigated and
have discouraging results (26,27). Although GISTs are
considered radiation-resistant, palliative radiotherapy may
benefit those with bone and soft tissue GISTs metastases
through symptomatic relief and stabilization of target
lesions (28).

The discovery of imatinib has revolutionized the
treatment of GISTs. Many clinical trials have shown the
benefit of imatinib in advanced, unresectable and metastatic
GISTs (29-32). Imatinib was approved by the United
States Food and Drug Administration for the treatment
of unresectable or metastatic GISTs in 2002 and for
adjuvant use in high-risk resected GISTs patients to prevent
recurrence in 2008. Patients with advanced, unresectable
or metastatic gastric GISTs who were treated with imatinib
may undergo palliative intent surgical resection at a later
date. Imatinib may reduce the tumor volume and render
the primary disease resectable. Surgery for residual
disease has been suggested for non-refractory metastatic
GISTs to reduce the likelihood of resistant to imatinib
from secondary mutation. Re-excision of an inadvertent
incomplete resection margin and those with recurrent
GISTs should be considered on individual basis.

Many studies have shown that surgical resection of
residual, advanced and metastatic GISTs disease after
treatment with imatinib have better outcomes (33-36).
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ClinicalTrials.

Country Study type Study title Status Conclusion gc)l\r/nl(zjaen':clffli:r

Turkey Observational  Laparoscopic resection of large gastric stromal Completed No study NCT02662478
(cohort) tumors (>5 cm) January 2016 results posted

Japan Interventional Surgery in treating patients with liver metastasis Completed March ~ No study NCT00769782
(single group)  from a gastrointestinal stromal tumors (GISTs) 2016 results posted

Germany  Observational  Endoscopic full thickness resection of gastric Terminated on 9" Insufficient NCT02488746
(case only) subepithelial tumors (FROST) December 2016 participants

China Interventional ~ Robotic resection for patients with gastric GISTs:a  Completed on 1" No study NCT03238820
(single group)  single-center study June 2017 results posted

China Interventional ~ ESTD vs. VATS for upper gastrointestinal Currently No study NCT01768104
(randomized) submucosal tumors recruiting results posted

Taiwan Observational ~ Surgery for locally unresectable advanced GISTs Currently No study NCTO01865565
(case only) without metastasis after imatinib therapy recruiting results posted

China Interventional ~ The laparoscopic and endoscopic cooperative Not started No study NCT02763748
(randomized) surgery of gastrointestinal stromal tumors results posted

China Interventional ~ Long outcome of ESD for small gastrointestinal Not started No study NCT03082079

(randomized) stromal tumors (<2 cm)

results posted

The above information is available on www.clinicaltrials.gov website. GIST, gastrointestinal stromal tumor; ESTD; endoscopic submucosal

tunnel dissection; VATS, video-assisted thoracoscopic surgery.

At 2 years, the OS was 100% in those who responded to
imatinib followed by surgical resection compared to the OS
of 36-60% in those with progressive disease (33,34).

In a long term follow up of two European studies of
over 170 patients in each study who underwent complete
resection metastasectomy after treatment with imatinib
showed a median OS of 7.3-8.7 years in patients with
complete remission (37,38). However, incomplete resection
and debulking surgery does not prolong survival compared
to treatment with imatinib alone. Similarly there is little
or no benefit of surgery in the setting of generalized
progression with metastatic GIST or multifocal resistance
while on imatinib (39). These patients should be considered
for clinical trials of new systemic agents. These new
systemic agents were previously discussed in the review
article by Lim ez a/. (11).

Gastric GISTs trial studies

There are many newer pharmacotherapy-related GISTs
studies being carried out which can be found on www.
clinicaltrials.gov website. There are only a few surgical
intervention-related gastric GISTs studies as summarized
in Tuable 1. These trials will address some of the future
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perspective of surgical management of gastric GISTSs such as
the role of robotic surgery and endoscopic resection. Robotic
surgery has been increasing performed in the last decade but
the current evidence showed that robotic gastric resections
have the disadvantages of longer operating time and higher
costs than conventional laparoscopic approach (40).

Endoscopic enucleation of gastric GISTs has been
described which includes the techniques of ESD and
endoscopic submucosal tunnel dissection (ESTD) (41,42).
Endoscopic enucleation may have some advantages such as
keeping the stomach intact, short hospital stay, a conscious
sedation procedure, relatively low cost and fewer manpower
required compared to surgery. However, there are concerns
of incomplete resection, the risk of perforation, spillage
and seedling. Currently endoscopic enucleation is not
frequently performed and LECS may appear to be the safer
alternative.

Malignant potential risk assessment of resected
gastric GISTs

Historical assessment of the malignant potential in
GISTs were based on the criteria of tumor size, mitotic
count, proliferating cell nuclear antigen and proliferation
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Table 2 Comparison of different risk classification of primary gastric GISTs according to the AFIP, NIH, revised NIH and UICC criteria (44-47)

Mitotic index (HPF) Tumor size (cm)

AFIP risk of disease progression

NIH risk [2002] and revised NIH UICG TNM stage [2010]

[%] [2006] risk [2008]
<5 per 50 <2 None [0] Very low T11A
>2<5 Very low [1.9] Low T2 1A
>5<10 Low [3.6] Intermediate T3 1B
>10 Intermediate [12] High T4 1
>5 per 50 <2 None [0] Intermediate or high T
>2<5 Intermediate [16] Intermediate or high T211
>5<10 High [55] High T3 IA
>10 High [86] High T4 11IB

There is no change in the risk classification for primary gastric GISTs from NIH risk [2002] to revised NIH risk [2008] except for non-gastric
GISTs. According to UICC classification, the presence of N1 or M1 is labelled as Stage IV disease. GIST, gastrointestinal stromal tumor;
HPF, high power field; AFIP, the Armed Forces Institute of Pathology; NIH, the National Institutes of Health; UICC, the International Union

Against Cancer.

index, which allowed classification into low and high-risk
subgroups (43). Subsequent risk stratification systems for
GISTs were proposed, such as the National Institutes of
Health (NIH) consensus criteria based on size and mitotic
count (also known as Fletcher’s criteria) and the Armed
Forces Institute of Pathology (AFIP) criteria based on size,
mitotic count and tumor site (also known as Miettinen’s
criteria) (44,45).

The NIH risk criteria based on GISTs at all sites was
later revised into gastric and non-gastric GISTs (also known
as Joensuu’s criteria) (46). This is to recognise gastric
GISTs have a lower risk of recurrence than non-gastric
tumors of the same size and mitotic count. According to
the NIH criteria for primary GISTs, the distribution of
risk is categorized as very low risk (15%), low risk (30%),
intermediate risk (22%) and high risk (33%).

The 7" edition of the International Union Against Cancer
(UICC) utilizing TNM classification in addition to a grade
category based on mitotic count was introduced for GISTs
and was later updated in the 8" edition (47,48). Tuble 2 shows
the commonly used criteria for assessing malignant potential
risk of gastric GISTs. Other factors associated with a higher
malignant risk of GISTS not included in those criteria are the
presence of tumor necrosis, invasion to serosa or adjacent
structure, rich vascularity, incomplete resection margin,
tumor rupture and spillage during surgery (49).

One important point to note is the variation of reported
microscopic positive (R1) resection margin. North
American guidelines define R1 as the presence of tumor
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cells at the surface of the resection margin (0 mm) whereas
the British Royal College of Pathology guidelines define R1
as the presence of tumor cells within 1 mm of the resection
margin. The lack of international consensus for the
definition of margin involvement explains the high variation
in the reported R1 rates.

By categorizing the malignant risk potential of the
resected gastric GISTSs, clinicians can counsel and advise
the patients and follow the current treatment guidelines. A
proposed algorithm for the management of GISTs based on
the current guidelines can be found in the review article by
Lim ez al. (11).

Follow up and prognosis of resected gastric
GISTs

In a large series of 200 patients with GISTs treated and
followed-up at a single institution from 1982-1998 predated
the use of TKIs, found that 46% had primary disease, 47%
had metastasis and 7% had isolated local recurrence (50).
Eighty patients with primary disease who underwent
complete resection had 5-year survival rate of 54%.
Survival was predicted by tumor size and tumor recurrence
was noted to occur at the original primary tumor site,
peritoneum and liver.

The American College of Surgeons Oncology Group
led a trial studying the long-term outcome of 106 patients
categorized as high risk of recurrence who underwent
complete gross GISTs resection followed by adjuvant
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imatinib at 400 mg/d for 1 year from 2001 to 2003 (51).
After a median follow-up of 7.7 years, the 1-, 3- and 5-year
OS rates were 99%, 97% and 83% respectively. The 1-,
3- and 5-year RFS rates were 96%, 60% and 40%
respectively. The lower OS rates were associated with older
age and high mitotic rate whilst the lower RFS rates were
associated with larger tumor size, KIT exon 9 mutation,
high mitotic rate and older age.

In a multicentre observational study from Korea and
Japan, the long term outcome of 1,057 gastric GISTs
patients who underwent surgery between 2000 and 2007
was analyzed (52). It is important to note only 108 patients
received imatinib in the study due to limitation of national
health insurance. According to the TNM system, the
S-year RFS rates were 95-99% in stage I, 94.1% in stage
II, 74.1% in stage IIIA, and 48.6% in stage IIIB patients.
According to the modified NIH classification, the 5-year
REFS rates were 98-99% in very low- or low-risk patients,
96.3% in intermediate-risk patients, and 74.9% in high-
risk patients. In the subgroup analysis of high risk patients
according to TNM system, the rates were 91.6% in stage
II, 74.1% in stage IIIA, and 48.6% in stage IIIB patients.
On multivariate analysis, the independent factors for gastric
GISTs recurrence following surgery were gender, tumor
size, mitotic count, and radicality of resection (RO-R2).
The treatment outcome and prognosis of gastric GISTs
in Korea and Japan even with low imatinib uptake seems
more favorable compared to those in Western countries.
The study concluded the 7th UICC TNM system is more
reflective of the 5-year RFS of patients with gastric GIST
when compared to the modified NIH risk classification.

A very large cohort of 5,139 patients with resected and
metastatic GISTs were analysed using the data extracted
from SEER database from 1998 to 2011 (53). GISTs were
located in the stomach in 58.7% and in small bowel in
31.2%. Lymph node and distant metastases were found in
5.1% and 18.0% respectively. For non-metastatic GIST5,
3-year OS increased from 68.5% in 1998 to 88.6 % in
2008 whilst the cancer-specific survival (CSS) improved
from 75.3% to 92.2% in the same period. For metastatic
GISTs, 3-year OS increased from 15.0% in 1998 to 54.7%
in 2008 whilst the CSS improved from 15.0% to 61.9%
in the same period. This study identified larger tumor
size, location other than stomach or small bowel, nodal or
distant metastases, older age, earlier time point of diagnosis,
male gender and single marital status are associated with
significantly worse OS and CSS.
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Conclusions

Primary gastric GISTs resection can be performed frequently
by minimal invasive surgery with similar oncological
outcomes. Whilst patient factors (older age and male) and
tumor factors (size and mitotic index) may predict the
prognostication, it is imperative that surgeons focus on the
surgical factors (incomplete resection margin, tumor rupture
or spillage) when selecting the type of surgical resection
techniques. All these factors influence the final oncological
outcome, RFS and OS. Intermediate and high risk groups
of resected primary gastric GISTs according to the current
risk stratification criteria should be considered for mutational
analysis and molecular targeted therapy where treatment
are available and affordable as part of the personalised
multimodal therapy. Patients with unresectable or metastatic
gastric GISTS if responded to targeted therapy may benefit
from metastasectomy. It is very encouraging evidence to see
the OS and CSS has improved in the last 2 decades, not only
in non-metastatic but also in metastatic GISTs.
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