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Abstract
AIM: To report our experience of gastrointestinal stromal 
tumors (GISTs) during the last 29 years.

METHODS: Thirty two cases of GIST referred to our 
Institution from the 1st January 1981 to the 10th June 
2010 were reviewed. Metastases, recurrence and sur-
vival data were collected in relation to age, history, clini-
cal presentation, location, size, resection margins and 
cellular features.

RESULTS: Mean age was 63.7 years (range, 40-90) and 
incidence was slightly higher in males (56%). R0 resec-
tion was performed in 90.7% of cases, R1 in 6.2% (2 
cases) and R2 in 3.1% (one case). Using Fletcher’s clas-
sification 8/32 (25%) had high risk, 9/32 (28%) interme-
diate and 15/32 (47%) low risk tumors. Follow-up varied 
from 1 mo to 29 years, with a median of 8 years; overall 
survival was 75% (24/32), disease-free survival was 72% 
and tumor-related mortality was 9.3%. Three patients 
with high risk GIST were treated with imatinib mesylate: 
one developed a recurrence after 36 mo, and 2 are free 
from disease at 41 mo.

CONCLUSION: Surgical treatment remains the gold 
standard therapy for resectable GISTs. Pathological and 

biological features of the neoplasm represent the most 
important factors predicting the prognosis.
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INTRODUCTION
Gastrointestinal stromal tumors (GISTs) are mesenchymal 
tumors that arise from the gastrointestinal tract and account 
for < 1% of  all gastrointestinal neoplasms[1,2]. The term 
“stromal tumor” was first used by Mazur and Clark[3] in 
1983; later the acronym GIST was introduced[4,5] to define a 
well established pathological entity, whose constitutive ele-
ments derive from the interstitial cell of  Cajal, an intestinal 
pacemaker cell, and express a highly specific marker called 
KIT (CD117).

The estimated incidence of  GISTs is approximately 10-20 
per million people annually worldwide[6]. This tumor affects 
men slightly more often than women and the mean age 
at the time of  diagnosis is 60 years[7,8]. The majority of  
GISTs arise in the stomach (60%) and small bowel (30%); 
the remaining 10% in the esophagus and rectum[9].

Clinical presentation is heterogeneous, even if  GISTs 
are usually asymptomatic and are diagnosed incidentally 
during endoscopy, radiological imaging or abdominal ex-
ploration[10,11]. Preoperative biopsy is not recommended for 
resectable masses[12], because of  the fragility and predisposi-
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tion to hemorrhage of  these masses, and the possibility that 
the biopsy needle touches a necrotic portion of  the tumor. 
Biopsy is justified only for masses preoperatively judged un-
resectable, in that a definitive pathological diagnosis would 
allow medical treatment using imatinib to commence.

Surgery represents the gold standard treatment for re-
sectable GISTs. Principles of  a correct procedure include 
negative margins on the specimen and integrity of  the pseu-
docapsule[13]. GISTs do not metastasize through lymphatic 
spread, so systematic lymphadenectomy is not indicated.

Survival after 5 years is extremely variable in the report-
ed series, ranging from 48% to 80%. This variability could 
be explained by the amount of  knowledge of  the disease 
and, most of  all, by the introduction of  the inhibitors of  
tyrosine kinases. Imatinib mesylate was first used as medi-
cal therapy for GIST in 2000[14]. Several clinical trials later 
confirmed that imatinib was safe and effective in the treat-
ment of  advanced and metastatic GISTs[15-17]. In 2009 the 
American College of  Surgeons Oncology Group presented 
the results of  a randomised Phase III Multicentre Trial that 
showed the effectiveness of  imatinib as adjuvant therapy for 
primary GISTs in term of  recurrence free and overall sur-
vival[18].

The purpose of  this study is to analyze pathological fea-
tures and treatment modality of  32 cases of  GIST operated 
on at San Luigi Teaching Hospital (Turin) during the last 29 
years.

MATERIALS AND METHODS
The study is a retrospective analysis of  32 cases of  GIST 
referred to our Institution between 1st January 1981 and 
10th June 2010. In every case, the diagnosis of  GIST was 
confirmed by a positive immunohistochemical assay for 
CD117. Before GISTs were recognized as well defined 
pathological entities and the CD 117 assay was available, 
GISTs were diagnosed as leiomyoma, fibroleiomyoma or 
leiomyosarcoma. All specimens labeled with these diagno-
ses were tested for CD 117 and the positive ones classified 
as GISTs and included in the study. In this group, metasta-
ses, recurrence and survival data were collected in relation 
to age, history, clinical presentation, location, size, resection 
margins and cellular features such as mitotic index and im-
munohistochemistry (Table 1).

RESULTS
During the last 29 years, 32 patients underwent surgical 
intervention for GIST at San Luigi Teaching Hospital. 
Mean age was 63.7 years (range, 40-90) and prevalence was 
slightly higher in males (56%). Among males the mean age 
was 62, while among females it was 66. Gastrointestinal 
bleeding with acute or chronic anemia represented the most 
common clinical presentation (16 cases, 50%), followed by 
non-specific abdominal pain (12 cases, 37.5%), dysphagia 
(one case, 3.1%) and lumbar pain (one case, 3.1%); in 2 
cases (6.3%) GISTs were found incidentally on the resected 
specimen. The medical histories did not show any associati
on between GISTs and associated pathologies, which were 
extremely heterogeneous. 

The majority of  tumors were located in the stomach (18 
cases, 56.3%); 2 in the antrum, 3 in the fundus, 13 in the 
corpus (5 in the anterior wall, 3 in the posterior wall, 2 along 
the great curve and 3 along the small curve). The others 
were found in the small bowel (10 cases, 31.3%; 7 in the ile-
um, 2 in the jejunum and one in the duodenum), mesentery 
(2 cases, 6.2%), esophagus (one case, 3.1%) and rectum (one 
case, 3.1%). Tumor size varied between 1 and 30 cm, with a 
mean diameter of  7 cm. Even though wedge or segmental 
resection was the most frequent surgical procedure, one 
anterior rectal resection, 4 total gastrectomies, one subtotal 
and one extended to the pancreatic tail, were performed. 
Only 4 operations (12.5%) were executed laparoscopically 
for tumors with a mean diameter of  4.5 cm: one segmental 
resection of  the ileum and 3 gastric resections, one of  which 
was converted. R0 resection was performed in 90.7% of  the 
cases, R1 in 6.2% (2 cases) and R2 in 3.1% (one case). Using 
Fletcher’s classification[19], 8 out of  32 cases (25%) were high 
risk, 9 (28%) intermediate and 15 (47%) low risk tumors. 

Follow-up varies from 1 mo to 29 years, with a median 
of  8 years. To date, 24 patients (75%) are alive; 8 patients 
(25%) died: 3 patients (9.3%) died due to recurrence at 13, 
14, and 36 mo after the first operation, one died from lung 
cancer, 2 from gastric cancer, one from gallbladder cancer 
and one died of  AIDS. Among the 24 surviving patients, 
only one, who had a high risk GIST, developed a recur-
rence and underwent a second surgical intervention, so that 
to date 23 patients (72%) are actually free from disease. If  
we consider a 3-year follow-up, we can include 25 patients 
from our series. In this group overall survival is 68% (17 
out of  25) and disease-free survival is 64% (16 out of  25).

The rate of  metastatic disease did not exceed 9.3% (3 
cases); in 2 cases the primary tumor was a high risk GIST (a 
rectal GIST with liver metastasis and a mesenteric GIST 
with ileal metastasis), but, interestingly, in one case the 
patient was affected by a low risk jejunal tumor with lung 
metastasis.

Two patients underwent an R1 resection and one an R2 
resection; they were treated with imatinib mesylate: one pa-
tient (R2) developed a recurrence after 36 mo that required a 
second surgical intervention followed by continued therapy 
with imatinib (no other tyrosine kinase inhibitors were avail-
able); 2 patients (R1)  are free from disease at 41 mo. Tumors 
were located in the rectum, ileum and stomach, respectively.

DISCUSSION
During the last 10 years, since the GIST has been recogniz
ed as a well-defined pathological entity with its own charac
teristics, the surgical management of  GISTs has changed. 
The lack of  lymphatic spread of  this kind of  tumor makes 
lymphadenectomy unnecessary, so the only oncological 
criteria is to maintain the integrity of  the capsule and to 
perform an R0 resection. Wedge resection is a correct pro-
cedure from an oncological point of  view, but if  technically 
unfeasible, as for esophageal or rectal GISTs, a segmental 
resection becomes necessary. Our experience was over a 
period of  29 years. Patients operated before 2000 under-
went more extensive resections than patients operated after 
2000, without any difference in overall survival or disease-
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free survival. The types of  intervention were extremely 
heterogeneous, demonstrating that there is no standardized 
procedure to approach this kind of  neoplasm. Epidemio-
logical features found in our series are comparable with the 
literature: DeMatteo et al[20] reported a median age of  58, 
with predominant localization of  the tumors in the stom-
ach (39%) followed by small bowel (32%); Ahmed et al[21] 
reported a mean age of  64.4, with tumors mainly localized 
in the stomach (52%) and colon (13%). Clinical presenta-
tion is extremely heterogeneous in the literature as in our 
series: a recent Swedish study demonstrated that 70% of  
GISTs had associated symptoms, 20% had none and 10% 
were detected at autopsy[22]. Symptoms were generally non 
specific: nausea, vomiting, abdominal pain or discomfort; 
sometimes GISTs caused gastrointestinal bleeding, because 
of  the erosion of  gastric or small bowel mucosa; dysphagia 
occurred rarely, and was associated with a tumor located in 
the esophagus; biliary obstruction could occur if  the tumor 
was located in the duodenum; and intussusception, could 
occur if  the tumor was located in the small bowel.

The R0 resection rate was higher in our series (90.7%) 
than in others: DeMatteo et al20] reported 47%; Ahmed et al[21] 
51%. The difference can be explained by the larger number 
of  patients in those series and the larger number of  locally 
advanced or metastatic GISTs treated. In our series, 9.3% 
of  the patients died of  disease. Ahmed reported 11% with 
a mean follow-up of  6.8 years and De Matteo 50% with a 
mean follow-up of  24 mo. The difference is due to the large 
number of  patients with GISTs at low and moderate risk of  
relapse in our series compared with that of  De Matteo.

Four laparoscopic operations (12.5%) were performed 
in our series for tumors with a mean diameter of  4.5 cm 
located in the anterior wall of  the stomach and in the je-
junum; none of  these patients developed local or distant 
recurrence. DeMatteo and Ahmed did not deal with a 
laparoscopic approach to GISTs. Even if  our laparoscopic 
series is limited to 4 operations we report results of  other 
series, avoiding every comparison with our own. Novitsky 
et al[23] reported a series of  50 laparoscopic gastric resections 
for GISTs. Mean diameter of  the neoplasm was 4.4 cm; 
the conversion rate was 0% and disease-free survival 92% 
at 36 mo. Huguet et al[24] reported a series of  33 patients 
affected by gastric GISTs of  mean diameter of  3.9 cm 
and treated with a laparoscopic approach. The conversion 
rate was 6% and disease-free survival 100% with a median 

follow-up of  13 mo. Similar results were obtained by Basu 
et al[25], Nishimura et al[26] and Pitsinis et al[27]. Tabrizian et al[28] 
reported a series of  76 laparoscopic resections for GISTs. 
Of  these, 72% were located in the stomach and 28% in 
the small bowel, with mean diameter of  4.2 and 3.9 cm, 
respectively. The conversion rate was 14% and disease-free 
survival 78% at 41 mo (77% gastric vs 82% small bowel). 
Laparoscopic treatment of  GIST is a safe and effective 
procedure, but should only be performed at centers with 
excellent laparoscopic experience, taking strict oncologi-
cal precautions to avoid rupture of  the pseudocapsule and 
spreading of  neoplastic cells. If  these precautions cannot 
be assured, the surgeon must not hesitate to convert, be-
cause this kind of  mistake can change a curable disease into 
a poor prognostic one and this must be avoided. Interna-
tional guidelines recommend the employment of  laparo-
scopic surgery only for tumors smaller than 5 cm[13].

In conclusion, surgical treatment remains the gold 
standard therapy for resectable GISTs. Surgical strategies 
are different and heterogeneous, as the only oncologic 
criteria imposes the preservation of  the integrity of  the 
capsule and the avoidance of  infiltration of  the resec-
tion margins. The laparoscopic approach is considered 
safe and effective for masses not exceeding 5 cm, in 
centers experienced in advanced laparoscopic surgery. In 
the presence of  resectable and non metastatic masses, 
correctly removed by the surgeon, pathological and 
biological features of  the tumor, expressed by Fletcher’s 
classification, remain the most important factors for pre-
dicting the prognosis. For high risk or metastatic tumors 
as for non resectable masses, molecular therapy with the 
tyrosine kinase inhibitor imatinib mesylate has improved 
survival. The use of  the laparoscopic technique in com-
bination with molecular therapy will permit the develop-
ment of  a minimally invasive treatment for this type of  
neoplasm, improving patients’ survival and quality of  
life.

COMMENTS
Background
Gastrointestinal stromal tumors (GISTs) are tumors arising from the wall of the gas-
trointestinal tract, from the esophagus to the rectum. As in the heart, where pace-
maker cells regulate the beat, so in the intestinal tract there are similar pacemaker 
cells regulating intestinal motility (peristalsis) called interstitial cells of Cajal. GISTs 
are a neoplastic proliferation of this kind of cell and account for < 1% of all gastroin-
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Table 1  Distribution of gastrointestinal stromal tumors by site and their features

Organs Number of 
cases

Low risk Moderate 
risk

High risk Mitotic index > 5 × 50 

HPF

Mean size 
(cm)

CD117+ CD34+ Ki67 > 10%

Esophagus 1   1 / / / 2.5 1 / /
Stomach             18 11 6 1 5 5.4        18 8 7
Duodenum 1   / 1 / / 5.0 1 / /
Jejunum 2   1 / 1 1 8.4 2 1 1
Ileum 7   2 2 3 3 9.7 7 4 4
Rectum 1   / / 1 1         15.0 1 1 1
Mesentery 2   / / 2 1 8.0 2 1 1
Total            32 15 9 8                     11 7.0         32        15           14

HPF: High power field.

 COMMENTS



testinal tumors.
Research frontiers
A correct definition of GIST is quiet recent. During the last 15 years knowledge 
about the biological behavior and natural history of these tumors has improved, 
but treatment is not yet perfectly standardized.
Innovations and breakthroughs
The purpose of this article is to report the cases of GIST treated during the last 29 
years at San Luigi University Hospital.  Many changes occurred in diagnosis and 
treatment, but it is possible to extract from these data relevant information about 
epidemiology, natural history and therapy of GISTs. Data are comparable with oth-
er important series from the USA, UK, and Japan. The authors can conclude that 
surgical treatment remains the gold standard therapy for resectable tumors. For 
advanced or metastatic GISTs medical therapy with imatinib mesylate, an inhibitor 
of tyrosine kinase, is safe and effective.
Applications
The study is a further confirmation of the epidemiological features and correct treat-
ment modality for GISTs.
Terminology
Stromal refers to the connective tissue, that is the structural tissue of the organs. 
Tyrosine kinases are molecules implicated in cell proliferation and tyrosine kinase 
inhibitors block this cellular pattern, controlling tumor proliferation.
Peer review
The article presented by the authors is interesting.
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