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Abstract

Aim: The authors present their experience in addressing the gastrointestinal stromal tumors (GIST). Materials and Methods: 15 GISTs
operated in the last five years (2008–2013) were analyzed. Results: The preoperative diagnosis was difficult: established by clinical
examination and CT in two cases; imagistic accidental discovery in four cases and revealed by evolving complications in nine cases
(gastrointestinal bleeding in four cases and bowel obstruction in five cases). CT may be useful in the preliminary estimation of the tumor
extent. Tumor location was: stomach four, duodenum one, small bowel seven, and colon three. Pathological examination set the main criteria
for assessing the risk of recurrence and indication for adjuvant therapy: the tumor size, the histological type (spindle cell nine, epithelioid
four, and mixed two) and the mitosis rate, while the immunohistochemistry examination established the correct diagnosis (positivity for
CD117 and CD34) and criteria of aggressiveness (positivity for Ki67). All cases were operated, the surgical procedure being chosen according
to the tumor location and stage. Adjuvant therapy with Imatinib 400 mg/day was performed in the 12 cases with high risk of recurrence. The
therapeutic outcome was: a postoperative morbidity rate of 13.3%, four patients cured, one local recurrence under Imatinib therapy, a mortality
rate of 6.6% and 10 patients in different phases of adjuvant therapy. Conclusions: GIST has been imposed over the last decade as the
main type of non-epithelial tumor of the digestive tract. The preoperative imagistic investigations can be very useful for setting the surgical
strategy. The improvement of the mitotic index and/or Ki67 labeling index (LI) determination could render more accurate the scales for
prognostic assessment. The two steps algorithm – surgery + adjuvant therapy – still remains the only option to make this dangerous condition a
curable one.
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 Introduction
The term “gastrointestinal stromal tumor (GIST)”,
introduced by Mazur and Clark in 1983 [1] was originally
used to refer to all non-epithelial tumors of the digestive
tract. Since the 90s, with the identification of the
molecular basis of GIST and particularly with c-kit protein
[2], the term is used to assign a well-defined anatomoclinical entity among non-epithelial tumors of the digestive
tract – the mesenchymal tumors that originate from a
precursor of interstitial Cajal cells (ICC), belonging to
normal myenteric plexus.
Rare tumors but the most common mesenchymal
neoplasms of the gastrointestinal tract [3, 4], with an
incidence estimated between 0.1% and 3.0% of the
whole malignant digestive tumors (11–14 cases/1 000 000
inhabitants, 3300 to 6000 new cases/year in U.S.A.) [5–
7] they affect both male and female in almost equal
proportions, predominantly in the 6th and 7th decades of
life [8]. Having a patchy distribution along the digestive
tract, the stomach being the most common involved, all
should be considered potentially malignant, but the risk
of recurrence and metastasis are different, depending on
the location of the primary lesion, the size, histological
type, degree of differentiation and mitosis rate.
ISSN (print) 1220–0522

Their extramural growth in a very permissive space,
favoring a prolonged asymptomatic evolution together
with a vague and non-specific clinical picture make the
preoperative diagnosis extremely difficult, set accidentally
by imaging tests (CT, MRI) and/or endoscopy performed
for suffering most commonly attributed to other diseases
or revealed intraoperatively during an emergency surgery,
imposed by evolutionary complications such as bowel
obstruction or bleeding (gastrointestinal or peritoneal).
The diagnosis of certainty belongs to the morphological
examination: macroscopic, histological and immunohistochemical.
Histological assessment determines the histological
type, the degree of cell differentiation and the mitosis rate,
which, along with the topography and size of the tumor
are the main criteria for the primary lesion staging, the
recurrence risk assessment and implicitly for the
adjuvant therapy opportunity, while the immunohistochemistry (IHC) provide the diagnosis of certainty
(positivity for CD117 and CD34) and highlights the
markers of aggressiveness (elevated Ki67 labeling index).
Surgery based on oncological principles (resection
with free-tumor margins histological confirmed) is the
main therapeutic option and the adjuvant therapy with
ISSN (on-line) 2066–8279
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Imatinib, indicated in cases with medium and high
recurrence risk, completes the therapeutic algorithm.
 Materials and Methods
The study was carried out on 15 patients operated
in the 1st Surgical Department of Emergency County
Hospital of Craiova, Romania, between 2008 and 2013,
whose pathologic diagnostic established in the Pathology
Department of the same hospital was of GIST.
The study was based on a protocol, following elements
of clinical, imaging and morphological diagnosis
(macroscopic, histological and IHC), on which was
established the indication for surgery and adjuvant therapy.
The study was a retrospective one and had two
components, depending on the assessed parameters:
▪ a clinical part including: gender, age, clinical picture,
imaging tests, the lesion’s location and etiological diagnosis
suspicion;
▪ a histopathological part that focused on the diagnosis
assessment on routine stained samples and clearing up
of borderline cases using the immunohistochemical
techniques.
The materials were obtained from two different data
sources:
▪ clinical, imaging, surgical and histological records;
▪ histological samples and archived paraffin blocks
of each case.
The surgically removed samples were processed using
the classical histopathology technique (fixation and paraffin
embedding) and then stained with Hematoxylin–Eosin.
In all cases, a panel of antibodies was applied in
order to identify the GIST IHC pattern (Table 1).
Table 1 – Antibodies used to identify and assess the
GISTs
Antibody
M pancytokeratin
M Ab anti-CD117
M Ab anti-CD34
M Ab anti-smooth muscle
actin (SMA)
M Ab anti-desmin
P Ab anti-S100 protein
M Ab Ki67

Clone

Source

Dilution

AE1/AE3
K1906
QBEnd 10

DAKO
DAKO
DAKO

1:50
1:200
1:50

1A4

DAKO

1:50

D33

DAKO
DAKO
DAKO

1:100
1:100
1:10

MIB-1

Tumor dimensions were accurately determined on postoperative photographs of the gross specimens using the
“Measurements” module of the Analysis Pro 5.0 software
after preliminary calibration of each image (Figure 1).

The risk of recurrence estimation was stratified
according to the changes proposed by Joensuu in 2008
to the world wide accepted 2002 National Institutes of
Health (NIH) Consensus Risk classification [9], changes
consisting of two new factors adding, i.e., tumor site
and tumor rupture to the previous two ones, i.e., tumor
size and mitotic counts/index [10] (Table 2).
Table 2 – Risk stratification of GISTs (after [10],
rearranged)
Degree of
risk
Very low
Low

Tumor size
[cm]
<2.0
2.1–5.0
2.1–5.0
Intermediate 5.1–10.0
<5.0
2.1–5.0

Mitotic index
(/50 HPFs)
≤5
≤5
>5
≤5
6–10
>5

Primary tumor
site
Any
Gastric
Gastric
Gastric
Any
Non-gastric

5.1–10.0

≤5

Non-gastric

>5.0

>5

Any

High

>10

Any

Any

Any

>10

Any

Any

Any

Tumor rupture

For prognostic evaluation of studied GISTs with the
aid of Ki67 staining, a scoring system of labeling index
(LI) and a corresponding risk category stratification
system, both proposed by Hasegawa in 2008 [11] were
used (Table 3).
Table 3 – Hasegawa’s Ki67 Scoring System and Risk
Category Scale
Ki67
Index

Score

Risk category for primary
GIST

<5%

0

Low

5–10%

1

Intermediate

10–30%

2

High

The chi-square test was used to analyze the possible
relationships between the clinicopathological features,
considering p values of <0.05 statistically significant.
 Results
Clinical profile
Age and gender

The studied tumors were encountered predominantly
in men, with a sex ratio =2 (Figure 2).

Figure 2 – Cases distribution depending on gender.

Figure 1 – Determination of tumor dimensions.

Most of the patients included in the study were aged
over 50 years, with a mean age of 62.4 years, and the
largest number of cases grouped in the sixth decade of
life, the trend of age distribution decreasing after this
period (Figure 3).
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limits of tumoral wall (Figure 5). In only one case, the
CT examination pointed out the possible involvement of
local lymph nodes.
In some cases, an endoscopic examination was
performed in order to either collect tissue samples for
preoperative histological assessment or to evaluate the
hemorrhagic risk of the tumors.

No of Cases

8
R2 = 0.72

6
6

4
2

4
3

2
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Age Group
Figure 3 – Cases distribution depending on age.
Clinical status on admission

The preoperative clinical diagnosis was an assumption
one in most cases, based on various clinical pictures
which only were suggesting a gastrointestinal suffering
(Table 4).
Table 4 – Clinical status on admission
Type of clinical
picture
Clinical picture
apparently not
related to the
tumor
Tumoral acute
complication

Presenting clinical picture

No. of
cases

Non-specific gastrointestinal
symptoms
Gastrointestinal bleeding
Subocclusion syndrome
Other
Hemoperitoneum

2
2
4
3

Intestinal obstruction

2

2
10

5

In six of the cases, the intestinal tumor was discovered
incidentally, during the investigations performed in order
to elucidate the non-specific clinical manifestations.
The tumor existence was taken into consideration
when a hemorrhagic syndrome was present, either upper
gastrointestinal bleeding or hemoperitoneum or particularly
when facing with an intestinal obstruction syndrome.
Imagistic investigation

Computed tomography (CT) was the main imaging
test, carried out in all cases. It revealed the tumor and
provided useful morphological data for the preoperative
preliminary staging like the primary lesion site and size,
the local invasion and the presence of metastases.

Figure 4 – Different sites of GIST: (a) Gastric GIST
with two ulcerations, developed towards the gastric
lumen; (b) Small bowel GIST with central ulceration,
developed towards the intestinal lumen; (c) Colon
GIST, developed outside colonic wall.

Tumor topography
The CT investigation was very accurate in establishing
the tumor site along the gastrointestinal tract, topography
confirmed further intraoperatively. Thus, the most frequent
site of GISTs in our series was the small bowel, almost
half of the patients having a tumor in this location. The
next affected segment was the stomach, with a quarter of
all patients, followed by the large bowel (Figure 4). In
one case, the tumor has developed in the duodenal wall.
Tumor staging
The CT investigation was also useful in preoperative
estimation of the degree of tumoral extension. Thus,
in slightly more than half of the cases the imagistic
investigation revealed a localized tumor, which seemed to
be confined to the intestinal wall. However, a significant
number of cases, representing less than one half but
more than one third, showed features suggesting a local
extension of tumoral proliferation, beyond the external

Figure 5 – Tumor extension according to CT examination.

The abdominal ultrasound examination was also part
of the preoperative imagistic investigation, guiding the
diagnosis towards an abdominal tumor mass but without
any other details.
Morphological profile
Tumor size

Studied tumors had significant dimensions in relation
with the tissular structures where they were developed,
almost 90% having more than 5 cm in the larger diameter

516

Iancu Emil Pleşea et al.

and almost one-third being larger than 10 cm (Figure 6).
The smallest one, a gastric tumor, had 4 cm and the
largest one, in the small bowel, had 15 cm.

cases, the former in two gastric tumors (Figure 10) and the
latter in two small bowel tumors and one duodenal tumor.

Figure 6 – Distribution depending on tumor size.
Histological type

The most frequent histological picture was that of a
solid proliferation dominated by an interlacing fascicular
and/or whirled arrangement of uniform spindle cells with
elongated vesicular nuclei and eosinophilic cytoplasm
(Figure 7).
Figure 9 – GIST developed outside the colonic muscular
layers: epithelioid cell type. HE staining, ×40 (left)
and ×100 (right).

Figure 7 – GIST: spindle cell type. HE staining, ×40.

This dominant histological pattern, accompanied by
areas consisting of epithelioid rounded cells with a clear
or lightly eosinophilic cytoplasm was identified in almost
two thirds of the tumors (Figure 8).

Figure 10 – Gastric GIST: (a) The tumor pushes the
gastric mucosa into the gastric lumen, with ulceration
on the tumor surface; (b) Necrotic debris covering
the ulcerated tumor (HE staining, ×40).

Excepting one of the two gastric tumors who had
only 4 cm, all the other tumors that have ulcerated had
the larger diameter between 6 and 8.5 cm.
Immunohistochemical assessment

Figure 8 – Distribution depending on histological type.

The morphological pattern dominated by large more or
less cellular areas consisting of epithelioid cells (Figure 9)
was twice less frequently observed, being encountered
in slightly more than one fourth of the cases (Figure 8).
Only two tumors presented a mixture of areas
dominated by spindle cells pattern with areas rich in
epithelioid cells.
Tumoral mass may involve all layers of the intestine
and may either grow extramurally or extend intraluminally.
In both cases, the risk of ulceration is present, with
subsequent bleeding either in the lumen, resulting in an
upper gastrointestinal hemorrhage or in the peritoneal
cavity resulting in a hemoperitoneum.
Both situations were present in one third of the studied

The studied tumors reacted to the application of
the standard panel of antibodies for GIST recognition
following a positivity distribution pattern similar to
those encountered in the literature (Figures 11 and 12).
In order to exclude the event of an undifferentiated
epithelial tumor, the covering pancytokeratin AE1/AE3
was used, the immunostaining being negative in all
tumors (Figure 12, a and b).
Then, the specific CD117 immunomarker was positive
in all tumors (Figure 12, c and d).
The CD34 immunomarker was positive in a significant
number of cases, almost three quarters, in accordance
with the literature (Figure 12, e and f). It is interesting to
point out that there are authors that were recommending
to use the term “GIST” only for those stromal tumors
that were lacking differentiation toward either smooth
muscle phenotype or neural-type elements or both, but
which show instead, almost all, immunoreactivity for
CD34 [12–14].
Smooth muscle differentiation, indicated by the SMA
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immunomarking was observed to only one quarter of the
cases (Figure 12, g and h) while the neural differentiation,
indicated by the positivity for S100 protein was even
less encountered, in only 20% of cases.
Mitotic index

The evaluation of the mitotic index, proved to be one
of the main prognostic predictors, revealed that slightly
more that one half of the cases had less than 5 mitoses/
50 high-power fields (Figures 13 and 14).
Ki67 labeling index

The evaluation of the cellular activity using the
Hasegawa’s scoring system [11] described above revealed
that two thirds of the studied tumors had an Ki67 LI
higher than 10% and more than one quarter of the cases
had an even higher index, which exceeded 30% (Figure 12,
k and l; Figure 15).
Risk of recurrence

The estimation of the patients’ possible evolution in
the future as realized using the modified NIH Consensus
Risk classification described above.

Figure 11 – Immunohistochemical profile of studied
tumors.

Figure 12 – Immunohistochemical panel for GIST identification: (a and b) AE1/AE3 (–) in tumoral cells; (c and d)
CD117 (+) in tumoral cells; (e and f) CD34 (+) in tumor cells; (g and h) Smooth muscle actin (+) in tumoral cells;
(i and j) S100 focally expressed in tumoral cells; (k and l) Ki67 (+) in tumoral cells. (a), (c), (e), (g), (i), and (k) ×40;
(b), (d), (f), (h), (j), and (l) ×200.
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Table 5 – Risk stratification of studied GISTs
D_R

T_SZ

MI

T_ST

Low

4
8
3
5.1–10.0
6
8.5
9
10
>5.0
8
8
10
10
15
>10
12
Any
5
Any
7

≤5
<5
6–10
≤5
<5
2
<5
5
>5
>5
>5
>5
>5
>5
Any
5
>10
>10
Any
<5

Gastric
Gastric
Small bowel
Non-gastric
Small bowel
Duodenum
Large bowel
Small bowel
Any
Gastric
Small bowel
Small bowel
Large bowel
Large bowel
Any
Small bowel
Any
Gastric
TR
Small bowel

Intermediate

Figure 13 – Distribution of cases depending on mitotic
index.

High

Figure 14 – GIST: nuclear and cellular pleomorphism
and atypical mitotic figures (HE staining, ×100).

No. of
cases
1
1
1
2
1
4
1
1
1
1
5
1
1
12
1
1
1
1
1
1
1
1
1

D_R – Degree of risk; T_SZ – Tumor size [cm]; MI – Mitotic index
(/50 HPFs); T_ST – Primary tumor site; TR – Tumor rupture.

Treatment
The therapeutic algorithm included two main steps:
the first one was the surgical intervention and the second
one, the adjuvant medical therapy with Imatinib.
Surgical therapy

Figure 15 – Cases distribution according to Ki67 LI.

The first striking observation was that most of the
patients had tumors with a high risk of recurrence
(Figure 16; Table 5).

Figure 16 – Distribution of risk of recurrence groups.

Only one patient, with a gastric tumor, the smallest
of all, was included in the “low risk” category and two
patients, one with a large enough gastric tumor and one
with a small tumor of the small bowel but a somehow
“agitated” one, have met the criteria for inclusion in the
“intermediate risk” category.
It should be pointed out that, in one case with a
small bowel tumor, the presence of a tumor rupture,
“moved” the patient in the “high risk” group even
NIH consensus criteria would have placed it in the
“intermediate risk” group.
No patient with “very low risk” of recurrence was
present in the study.

All patients went through the first step. The surgical
strategy has been adopted depending on patient’s condition
on admission.
Thus, five of the patients were operated as an
immediate emergency, imposed by evolutionary threatening
complications: bowel obstruction and intraperitoneal
bleeding as it was mentioned above.
The remaining ten patients were operated after clinical
and imagistic investigation as programmed interventions.
R0 type excision, based on oncological principles (a
macroscopic excision margin of 1–2 cm without tumor
cells histologically confirmed and without rupturing the
tumor thin pseudocapsule especially in the case of large
tumors) [15] which is, however, the goal, was the main
surgical procedure, the resection type being chosen
according to the tumor size and stage.
Thus, for the gastric tumors, two total and two partial
gastrectomies were performed. For the small bowel, the
intraoperative situation allowed in six cases the segmental
enterectomy and imposed in two of the cases an enlarged
resection.
Finally, for the colon, two of the tumors, developed
in the intestinal wall of the left colic flexure, required a
left colectomy and the third tumor, belonging to the
transverse colon wall, imposed a right colectomy.
Adjuvant medical therapy

In the second step, the therapeutic protocol with
Imatinib, using a standard dose of 400 mg/day, was
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given only to the 12 patients with an assessed high risk
of recurrence/progression.
Follow up

A postoperative morbidity rate of 13.3%, meaning two
patients (one with gastric tumor and one with colic tumor)
with anastomotic fistulas which were solved until hospital
discharge and a “0” postoperative mortality could be
considered as encouraging results of the surgical step
within the therapeutic algorithm.
The overall results of the therapeutic strategy,
including both surgery and adjuvant medication, at the
end of the six years of surveillance are also encouraging:
▪ Four patients, i.e., the three ones belonging to the
“low risk” and “intermediate risk” categories and a fourth
one, operated and treated with Imatinib, were declared
as cured;
▪ One patient, treated after operation with Imatinib,
developed a recurrence of the tumor, meaning a
recurrence rate of 6.6%;
▪ Nine patients are in different phases of the adjuvant
therapy protocol, all of them having a favorable evolution
up until now;
▪ Finally, one patient died during the therapy with
Imatinib but the cause of death was related neither with
the adjuvant therapy nor with a tumor recurrence. He is
mentioned here only to have the entire picture of the
studied group outcome. Thus, the overall mortality is of
6.6% but with the specification that patient’s death had
no relation with GIST or its treatment.
 Discussion
Gastrointestinal tumors are an interesting type of
tumors which, even if rare, drew attention seriously in
the last decades to the medical world, becoming nowadays
not only a distinct family of mesenchymal proliferations
but also the most frequent one – almost 20% of all soft
tissue sarcomas [16].
They still keep the interest of both researchers and
practitioners because of their spectrum of specific features.
Clinical profile
Concerning the age of patients diagnosed GIST, our
series is fitting with the literature data which show that
more than 80% of the patients are older than 50 years,
with a median age widely ranging between 55 and 65,
usually slightly over 60 years, and including all locations
[16–19].
Concerning the gender, some series show equal gender
distribution, but others propose a male predominance, as
we observed in our series [20–26].
A first specific feature of GISTs is their wide clinical
expression, ranging from virtually benign to highly
aggressive tumors but which appears in only 70% of the
patients. Moreover, the particularity is represented by the
fact that symptoms and signs are not disease specific,
but they seem to be related more to the site, size and
aggressiveness of the tumor [3, 6, 27, 28–30].
The most frequently encountered symptoms are:
(vague) abdominal pain/discomfort (60–70%), gastrointestinal bleeding (30–40%), abdominal mass, and
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intestinal obstruction. Other symptoms at presentation
are also unspecific like nausea, vomiting, anorexia or
early satiety and weight loss. Intestinal perforation can
also occur uncommonly [3, 6, 28, 30].
However, 20–25% of GISTs are asymptomatic, the
tumors being therefore detected incidentally during
imaging or surgery for other disorders and, finally,
about 5–10% of the lesions are found only at autopsy [6,
28, 29, 31–33].
Even a small one, our series of patients fulfilled all
the clinical particularities of a GIST tumor.
However, it could be some comments concerning
the accuracy of the imagistic investigation.
It is already well established that imaging
investigation and particularly the contrast enhanced
computed tomography (CECT) is the most useful tool at
the initial staging workup in order to describe the lesion
site and size, evaluate its extent, and assess the presence
or absence of metastasis [3].
It is true that in terms of tumor site, imagistic
investigation indicated accurately the location of all
tumors in our series. An interesting observation was that
the distribution along the gastrointestinal tract has not
respected the frequency hierarchy reported by the great
majority of authors, but there are anyway reports in
which small bowel is more frequently affected than the
stomach (Table 6).
Table 6 – Comparison of site distribution with other
studies
Author

Stomach

Small bowel

Colon

Other

[19] – 2012
[9] – 2002
[25] – 2013
[26] – 2013
Our study

60–70
50–60
42.9
31.8
26.6

20–30
20–30
34.2
33.6
46.7

5
10
20

<5
10
2.9
34.6

20

6.7

As for the tumor extension, CT examination should
be interpreted with caution, no more than a preliminary
estimation, which has to be confirmed by the postoperative histological examination.
In our series, the tumor extension was overestimated
by the CT examination in 26.7% of cases and in other
26.7% the extension was underestimated (Table 7).
Table 7 – Correlation between tumor extension
assessment by CT and by histopathological (HP)
examination
Lc

CT T Ext

Lc
Le
M
2
pχ

4
3
1

HP T Ext
Le
2
3
0
0.527

M
2
0
0

HP T Ext – Histopathological tumor extension; CT T Ext – CT tumor
extension; Lc – Localized; Le – Local extension; M – Metastasis.

The underestimation was determined, in two cases,
by the CT’s inability to discriminate the microscopic
early invasion of tumor cells in the peri-intestinal tissue,
and, in other two cases, by the CT’s inability to
discriminate the early invasion of tumor cells in some
small regional lymph nodes.
On the other hand, the overestimation was determined,
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of spindle cells, most of them with a high mitotic index
and, therefore, almost all of them with a high risk of
recurrence/progression.
The colon tumors, were large, all of them extended
beyond the intestinal wall, consisting rather of epithelioid
cells, often with a high mitotic index and, therefore all
of them with a high risk of recurrence/progression.
Concerning other correlations, the “tumor size” seemed
not to correlate with the tumor extension and histology.
Somehow (the p value was closer to the alpha value of
0.05) it seemed to correlate with the mitotic index, in
the sense that very large tumors had all a mitotic index
greater than “5” whereas tumors smaller than 10 cm had
a mitotic index rather smaller than “5”.
However, the only statistically confirmed correlation
was found between the “tumor size” and the “degree of
risk of recurrence/progression”.
“Tumor extension” showed no correlation neither with
“histological type” nor with “mitotic index” or the “risk
of recurrence/progression”.
“Histological type” seemed to correlate with the
“risk of recurrence/progression” and, what was the most
surprising, “mitotic index” did not correlate with the “risk
of recurrence/progression”.

in three cases, by the misinterpretation of the inflammatory
response in the peri-intestinal tissues and, in the third
case, by the misinterpretation of some of the regional
reactive lymph nodes.
Morphological profile
As an overall morphological assessment of our series,
studied tumors could be described as large tumors, or
rather too large for their site of origin, not too extended
beyond the intestinal wall, with a morphological pattern
dominated by spindle cells, many of them with a high
mitotic index, features that put together, present the group
as a mostly high risk of recurrence/progression group.
This imbalance is probably the cause of the “discouraging”
results of the statistical assessment of the correlations
between the main morphological parameters (Table 8).
However, even in these conditions, we could attempt
to draw an “organ profile”.
Thus, the gastric tumors were large enough, usually
localized, composed more often of spindle cells, rather
not so “agitated” but in spite of this, many of them with
a high risk of recurrence.
The small bowel tumors, the most numerous subgroup,
were mostly large and very large, almost half of them
extended beyond the intestinal wall, consisting very often

Table 8 – Morphological profile and prognosis of studied GISTs

T_ST

G
SB
LB
2

pχ

T_SZ

T Ext

HP

MI

<5

T_SZ
5–10

>10

Lc

T Ext
Le

M

SpC

HP
EpC

MXD

<5

>5

L

D_R
I

H

1
1
0

4
3
1

0
3
2

4
4
0

1
2
2

0
1
1

3
5
1

1
1
2

1
1
0

3
2
1

2
5
2

1
0
0

1
1
0

3
6
3

0
2
0

1
5
3

1
1
0

1
5
0

1
3
5

1
0
0

2
0
0

3
1
2

5
4
0

1
0
0

5
3
1

0
0
1

0.347

<5
5–10
>10
2
pχ
Lc
Le
M
2
pχ
SpC
EpC
MXD
2
pχ
<5
>5
2
pχ

0.270
1
5
2

1
1
3
0.364

MI

0.499

5
3
1

0
2
2
0.462
1
2
1
0.535

0.530

0.588

0.078

0.146
4
1
1
0.766
1
0

1
1
0
0.026
1
1
0
0.838
2
0
0
0.082
1
1
0.405

0
7
5
6
4
2
7
4
1
4
8

T_ST – Primary tumor site; T_SZ – Tumor size [cm]; T Ext – Tumor extension; HP – Histopathology; MI – Mitotic index (/50 HPFs); D_R –
Degree of risk; G – Gastric; SB – Small bowel; LB – Large bowel; Lc – Localized; Le – Local extension; M – Metastasis; SpC – Spindle cell
type; EpC – Epithelioid cell type; MXD – Mixed; L – Low; I – Intermediate; H – High.

Ki67 as a possible predicting marker

The system using multiple histopathological parameters
for GIST prognosis is, on one hand, widely accepted
and used but, on the other hand, there are many attempts
to improve it, being authors that consider it subjective
and lacking reproducibility [34]. One of the reasons that
make this system still not a robust one is that until to
date, there are no standardized data concerning the
appropriate methods for mitotic counting in GIST. The
three major questions: where to count, how to count and

how large the 50 HPFs area should be, are still open
[35]. Moreover, there exists a subset of GISTs with a
high intratumoral heterogeneity leading to a great
discrepancy in mitotic rates based on the area used for
this purpose [36].
Meanwhile, Ki67, a nuclear protein associated with
cell proliferation, expresses in all cell cycle phases
except for G0 [27]. Recent studies proved its utility as
prognostic marker in breast cancers [37]. Even the
prognostic value of Ki67 as a potential biomarker has
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not been fully investigated in GISTs [38, 39], Jiang et
al. proved that Ki67 expression is significantly associated
with many clinicopathological features and malignancy
in GISTs and, therefore, it could be used as a putative
prognostic marker in GISTs [27].
Following Jiang’s advice, we tested all tumors with
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Ki67 and then used both Hasegawa’s new scoring system
and relative risk system in assessing our tumors.
A good surprise was to see that “Ki67 score”
correlated with the determined “mitotic index”. Not so
good surprise was the lack of correlation with the
“tumor size”, Jiang et al. stated in their paper (Table 9).

Table 9 – Correlations of Ki67 score and the main morphological features

Ki67
score

G

T_ST
SB

LB

<5

TSZ
5–10

>10

Lc

0

1

1

0

0

2

0

0

1

1

2

0

1

1

1

2

1

3

2

1

1

3

2

1

1

0

4

2

pχ

0.775

0.127

T Ext
Le

M

SpC

HP
EpC

MXD

<5

>5

1

1

1

1

0

2

0

3

0

0

2

0

1

2

1

4

2

4

0

3

3

0

0

6

0

3

0

1

3

0

1

2

0.082

MI

0.403

2
0.045

T_ST – Primary tumor site; T_SZ – Tumor size [cm]; T Ext – Tumor extension; HP – Histopathology; MI – Mitotic index (/50 HPFs); G – Gastric;
SB – Small bowel; LB – Large bowel; Lc – Localized; Le – Local extension; M – Metastasis; SpC – Spindle cell type; EpC – Epithelioid cell
type; MXD – Mixed.

An explanation could be the tumoral heterogeneity
invoked by Agaimy et al. [36], heterogeneity we also
found in some of our cases (Figure 17) while testing Ki67
labeling. Another explanation could be the reduced
number of cases in our study.

by taking into consideration larger tumoral areas and all
morphological distinct parts of a tumor the two systems
will correlate in the assessment of tumor prognostic.
Table 10 – Correlation between Ki67 related risk and
NIH modified Consensus Risk

Ki67 related
risk

L
I
H
2

pχ

L

D_R
I

H

0
1
0

0
0
2

3
1
8

0.096

D_R – Degree of risk; L – Low; I – Intermediate; H – High.

Treatment

Figure 17 – Ki67 expression in different parts of the
same tumor: (a) Area with <5% Ki67 LI; (b) Area with
>10% Ki67 LI (×200).

However, finally, we compared statistically the Ki67
Related Risk System and the NIH Modified Consensus
Risk System (Table 10) and they were somehow very
close to correlate. This allow us to hope that if we analyze
a larger group of cases and then if we improve both the
mitotic counting procedure and the Ki67 LI determination

The treatment of the gastrointestinal tumors is a
complex one, disposing of surgical and medical methods
[40, 41].
Surgery is the main therapeutic option whose goal
is the complete removal of the tumor through an R0
resection type, which for GIST means resection with freetumor margins, histological confirmed, lymphadenectomy
being not necessary, taking into account that this type of
tumor rarely gives lymph node metastases.
Timing of surgery, surgical tactics and procedures
are different, depending on the site, size and stage of
the primary tumor, presence or absence of evolutionary
complications, age and biological status of the patient
[18, 42–44]. Following this strategy, we succeeded in
obtaining a low postoperative morbidity rate that anyway
was solved until patients’ discharge and no postoperative
mortality.
The reasons why we did not use the laparoscopic
procedures were three:
1. Many of our cases were hospitalized for an acute
complication (intraperitoneal or intraluminal bleeding,
or intestinal obstruction);
2. Tumor located in a place that contraindicates the
laparoscopic approach;
3. Local invasion of the tumor, which involves an
extensive intervention.
However, up to 30% of GISTs recur and progress to
metastatic disease even after the complete excision of
tumors [27].
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Therefore, even the surgical step was a success, we
continued for patients belonging to the “high risk of
recurrence/progression” group with the second step,
consisting of adjuvant therapy with Imatinib, one of the
first and promising examples of targeted therapy in cancer.
As we mentioned above, there are still nine patients
undergoing medical adjuvant therapy in different phases.
The general recommendations are to continue
indefinitely the treatment, since treatment interruption is
generally followed by relatively rapid tumor progression
in virtually all cases, even when lesions have been
previously surgically excised [45].
 Conclusions
GIST has been imposed over the last decade as the
main type of non-epithelial tumor of the digestive tract.
Therefore, any clinician should be aware that beyond a
non-specific digestive symptomatology or an abdominal
emergency condition could be hidden a GIST. The preoperative investigations and especially the imagistic
ones can estimate the tumor morphology and behavior
being very useful for setting the surgical strategy. The
certainty of the diagnosis belongs to morphologic examination (classic and IHC) which can offer also powerful
tools for prognostic evaluation. The improvement of the
mitotic index and/or Ki67 LI determination could render
more accurate the scales for prognostic assessment. The
two steps algorithm – surgery + adjuvant therapy – still
remains the only option to make this dangerous condition
a curable one.
Author contribution
All authors had equal contribution in realizing this
study and preparing and writing this article.
References
[1] Mazur MT, Clark HB, Gastric stromal tumors. Reappraisal
of histogenesis, Am J Surg Pathol, 1983, 7(6):507–519.
[2] Hirota S, Isozaki K, Moriyama Y, Hashimoto K, Nishida T,
Ishiguro S, Kawano K, Hanada M, Kurata A, Takeda M,
Muhammad Tunio G, Matsuzawa Y, Kanakura Y, Shinomura Y,
Kitamura Y, Gain-of-function mutations of c-kit in human
gastrointestinal stromal tumors, Science, 1998, 279(5350):
577–580.
[3] Rammohan A, Sathyanesan J, Rajendran K, Pitchaimuthu A,
Perumal SK, Srinivasan U, Ramasamy R, Palaniappan R,
Govindan M, A gist of gastrointestinal stromal tumors: a
review, World J Gastrointest Oncol, 2012, 5(6):102–112.
[4] Judson I, Demetri G, Advances in the treatment of gastrointestinal stromal tumours, Ann Oncol, 2007, 18(Suppl 10):
x20–x24.
[5] Kim KM, Kang DW, Moon WS, Park JB, Park CK, Sohn JH,
Jeong JS, Cho MY, Jin SY, Choi JS, Kang DY; Gastrointestinal Stromal Tumor Committee; Korean Gastrointestinal
Pathology Study Group, Gastrointestinal stromal tumors in
Koreans: it’s incidence and the clinical, pathologic and
immunohistochemical findings, J Korean Med Sci, 2005,
20(6):977–984.
[6] Goettsch WG, Bos SD, Breekveldt-Postma N, Casparie M,
Herings RM, Hogendoorn PC, Incidence of gastrointestinal
stromal tumours is underestimated: results of a nation-wide
study, Eur J Cancer, 2005, 41(18):2868–2872.
[7] Corless CL, Heinrich MC, Molecular pathobiology of gastrointestinal stromal sarcomas, Annu Rev Pathol, 2008, 3:557–
586.
[8] Owen DA, The stomach. In: Mills SE (ed), Sternberg’s
th
diagnostic surgical pathology, 5 edition, Lippincott Williams
& Wilkins, 2010, 1280–1312.

[9] Fletcher CD, Berman JJ, Corless C, Gorstein F, Lasota J,
Longley BJ, Miettinen M, O’Leary TJ, Remotti H, Rubin BP,
Shmookler B, Sobin LH, Weiss SW, Diagnosis of gastrointestinal stromal tumors: a consensus approach, Hum Pathol,
2002, 33(5):459–465.
[10] Joensuu H, Risk stratification of patients diagnosed with
gastrointestinal stromal tumor, Hum Pathol, 2008, 39(10):
1411–1419.
[11] Hasegawa T, Standardization of Ki-67 immunohistochemical
staining for diagnosing grade of gastrointestinal stromal
tumor (GIST), Connection, 2008, 50–53.
[12] Miettinen M, Virolainen M, Maarit-Sarlomo-Rikala, Gastrointestinal stromal tumors – value of CD34 antigen in their
identification and separation from true leiomyomas and
schwannomas, Am J Surg Pathol, 1995, 19(2):207–216.
[13] Mikhael AI, Bacchi CE, Zarbo RJ, Ma CK, Gown AM, CD34
expression in stromal tumors of the gastrointestinal tract,
Appl Immunohistochem, 1994, 2:89–93.
[14] Monihan JM, Carr NJ, Sobin LH, CD34 immunoexpression in
stromal tumours of the gastrointestinal tract and in mesenteric
fibromatoses, Histopathology, 1994, 25(5):469–473.
[15] Joensuu H, Hohenberger P, Corless CL, Gastrointestinal
stromal tumour, Lancet, 2013, 382(9896):973–983.
[16] Ducimetière F, Lurkin A, Ranchère-Vince D, Decouvelaere AV,
Péoc’h M, Istier L, Chalabreysse P, Muller C, Alberti L,
Bringuier PP, Scoazec JY, Schott AM, Bergeron C, Cellier D,
Blay JY, Ray-Coquard I, Incidence of sarcoma histotypes and
molecular subtypes in a prospective epidemiological study
with central pathology review and molecular testing, PLoS
One, 2011, 6(8):e20294.
[17] Joensuu H, Vehtari A, Riihimäki J, Nishida T, Steigen SE,
Brabec P, Plank L, Nilsson B, Cirilli C, Braconi C, Bordoni A,
Magnusson MK, Linke Z, Sufliarsky J, Federico M, Jonasson JG,
Dei Tos AP, Rutkowski P, Risk of recurrence of gastrointestinal
stromal tumour after surgery: an analysis of pooled populationbased cohorts, Lancet Oncol, 2012, 13(3):265–274.
[18] ESMO/European Sarcoma Network Working Group, Gastrointestinal stromal tumors: ESMO Clinical Practice Guidelines
for diagnosis, treatment and follow-up, Ann Oncol, 2012,
23(Suppl 7):vii49–vii55.
[19] Beham AW, Schaefer IM, Schüler P, Cameron S, Ghadimi BM,
Gastrointestinal stromal tumors, Int J Colorectal Dis, 2012,
27(6):689–700.
[20] Miettinen M, Sobin LH, Sarlomo-Rikala M, Immunohistochemical spectrum of GISTs at different sites and their
differential diagnosis with a reference to CD117 (KIT), Mod
Pathol, 2000, 13(10):1134–1142.
[21] Miettinen M, Sarlomo-Rikala M, Lasota J, Gastrointestinal
stromal tumors: recent advances in understanding of their
biology, Hum Pathol, 1999, 30(10):1213–1220.
[22] Ueyama T, Guo KJ, Hashimoto H, Daimaru Y, Enjoji M, A
clinicopathologic and immunohistochemical study of gastrointestinal stromal tumors, Cancer, 1992, 69(4):947–955.
[23] Lerma E, Oliva E, Tugués D, Prat J, Stromal tumours of
the gastrointestinal tract: a clinicopathological and ploidy
analysis of 33 cases, Virchows Arch, 1994, 424(1):19–24.
[24] Cichoz-Lach H, Kasztelan-Szczerbińska B, Słomka M, Gastrointestinal stromal tumors: epidemiology, clinical picture,
diagnosis, prognosis and treatment, Pol Arch Med Wewn,
2008, 118(4):216–221.
[25] Tasdemir A, Soyuer I, Unal D, Artis T, Prognostic value of
NF-κB, CD9, and VEGF in gastrointestinal stromal tumors,
Contemp Oncol (Pozn), 2013, 17(6):493–498.
[26] Bhalgami R, Manish K, Patil P, Mehta S, Mohandas KM,
Clinicopathological study of 113 gastrointestinal stromal
tumors, Indian J Gastroenterol, 2013, 32(1):22–27.
[27] Jiang J, Jin MS, Suo J, Wang YP, He L, Cao XY, Evaluation of
malignancy using Ki-67, p53, EGFR and COX-2 expressions
in gastrointestinal stromal tumors, World J Gastroenterol,
2012, 18(20):2569–2575.
[28] Miettinen M, Lasota J, Gastrointestinal stromal tumors (GISTs):
definition, occurrence, pathology, differential diagnosis and
molecular genetics, Pol J Pathol, 2003, 54(1):3–24.
[29] Yan BM, Kaplan GG, Urbanski S, Nash CL, Beck PL,
Epidemiology of gastrointestinal stromal tumors in a defined
Canadian Health Region: a population-based study, Int J
Surg Pathol, 2008, 16(3):241–250.

Gastrointestinal stromal tumors – a clinical-morphological study on 15 cases
[30] Lamba G, Gupta R, Lee B, Ambrale S, Liu D, Current
management and prognostic features for gastrointestinal
stromal tumor (GIST), Exp Hematol Oncol, 2012, 1(1):14.
[31] Nilsson B, Bümming P, Meis-Kindblom JM, Odén A, Dortok A,
Gustavsson B, Sablinska K, Kindblom LG, Gastrointestinal
stromal tumors: the incidence, prevalence, clinical course,
and prognostication in the preimatinib mesylate era – a
population-based study in western Sweden, Cancer, 2005,
103(4):821–829.
[32] Mucciarini C, Rossi G, Bertolini F, Valli R, Cirilli C, Rashid I,
Marcheselli L, Luppi G, Federico M, Incidence and clinicopathologic features of gastrointestinal stromal tumors. A
population-based study, BMC Cancer, 2007, 7:230.
[33] Caterino S, Lorenzon L, Petrucciani N, Iannicelli E, Pilozzi E,
Romiti A, Cavallini M, Ziparo V, Gastrointestinal stromal
tumors: correlation between symptoms at presentation, tumor
location and prognostic factors in 47 consecutive patients,
World J Surg Oncol, 2011, 9:13.
[34] Blay JY, Bonvalot S, Casali P, Choi H, Debiec-Richter M,
Dei Tos AP, Emile JF, Gronchi A, Hogendoorn PC, Joensuu H,
Le Cesne A, McClure J, Maurel J, Nupponen N, RayCoquard I, Reichardt P, Sciot R, Stroobants S, van Glabbeke M,
van Oosterom A, Demetri GD; GIST consensus meeting
panelists, Consensus meeting for the management of gastrointestinal stromal tumors. Report of the GIST Consensus
Conference of 20–21 March 2004, under the auspices of
ESMO, Ann Oncol, 2005, 16(4):566–578.
[35] Agaimy A, Gastrointestinal stromal tumors (GIST) from risk
stratification systems to the new TNM proposal: more
questions than answers? A review emphasizing the need
for a standardized GIST reporting, Int J Clin Exp Pathol,
2010, 3(5):461–471.
[36] Agaimy A, Haller F, Gunawan B, Wünsch PH, Füzesi L,
Distinct biphasic histomorphological pattern in gastrointestinal
stromal tumours (GISTs) with common primary mutations but
divergent molecular cytogenetic progression, Histopathology,
2009, 54(3):295–302.
[37] Konsti J, Lundin M, Joensuu H, Lehtimäki T, Sihto H, Holli K,
Turpeenniemi-Hujanen T, Kataja V, Sailas L, Isola J, Lundin J,
Development and evaluation of a virtual microscopy
application for automated assessment of Ki-67 expression
in breast cancer, BMC Clin Pathol, 2011, 11:3.

523

[38] Romeo S, Debiec-Rychter M, Van Glabbeke M, Van
Paassen H, Comite P, Van Eijk R, Oosting J, Verweij J,
Terrier P, Schneider U, Sciot R, Blay JY, Hogendoorn PC;
European Organization for Research and Treatment of
Cancer Soft Tissue and Bone Sarcoma Group, Cell cycle/
apoptosis molecule expression correlates with imatinib
response in patients with advanced gastrointestinal stromal
tumors, Clin Cancer Res, 2009, 15(12):4191–4198.
[39] Gunji Y, Nikaidou T, Okazumi S, Matsubara H, Shimada H,
Nabeya Y, Aoki T, Makino H, Miyazaki S, Ochiai T, Evaluation
of Ki-67 and p53 expression in primary and repeated liver
metastases of GISTs, Hepatogastroenterology, 2005, 52(63):
829–832.
[40] Gupta P, Tewari M, Shukla HS, Gastrointestinal stromal
tumor, Surg Oncol, 2008, 17(2):129–138.
[41] Popescu I, Andrei S, Gastrointestinal stromal tumors,
Chirurgia (Bucur), 2008, 103(2):155–170.
[42] Otani Y, Furukawa T, Yoshida M, Saikawa Y, Wada N,
Ueda M, Kubota T, Mukai M, Kameyama K, Sugino Y,
Kumai K, Kitajima M, Operative indications for relatively small
(2–5 cm) gastrointestinal stromal tumor of the stomach based
on analysis of 60 operated cases, Surgery, 2006, 139(4):
484–492.
[43] Roggin KK, Posner MC, Modern treatment of gastric gastrointestinal stromal tumors, World J Gastroenterol, 2012,
18(46):6720–6728.
[44] Gervaz P, Huber O, Morel P, Surgical management of gastrointestinal stromal tumours, Br J Surg, 2009, 96(6):567–578.
[45] Le Cesne A, Ray-Coquard I, Bui BN, Adenis A, Rios M,
Bertucci F, Duffaud F, Chevreau C, Cupissol D, Cioffi A,
Emile JF, Chabaud S, Pérol D, Blay JY; French Sarcoma
Group, Discontinuation of imatinib in patients with advanced
gastrointestinal stromal tumours after 3 years of treatment:
an open-label multicentre randomised phase 3 trial, Lancet
Oncol, 2010, 11(10):942–949.

Corresponding author
Luminiţa Chiuţu, Associate Professor, MD, PhD, Department of Intensive Care, University of Medicine and
Pharmacy of Craiova, 2 Petru Rareş Street, 200349 Craiova, and Department of Intensive Care, Emergency
County Hospital of Craiova, 1 Tabaci Street, 200642 Craiova, Romania; Phone/Fax +40723–345 246, e-mail:
luminita.chiutu@gmail.com

Received: March 25, 2014
Accepted: July 29, 2014

