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ABSTRACT

Introduction: Gastrointestinal stromal tumor (GIST) is the commonest mesenchymal tumour
of the gut. However, the epidemiology of the disease in Egypt is not adequately studied.
Methods: A retrospective cohort study was conducted on patients treated for GIST from June
2008 to April 2018 in a tertiary center. Sixty-two cases were eligible for the study.

Results: The stomach was the commonest tumor site. The incidence of tumor residue was
higher in extra-gastric (intestinal) GISTs. Laparoscopy was more frequently used in gastric
GIST surgery. Overall survival was affected by the tumor size and age of the patient,
while disease free survival was negatively influenced by invasion of surrounding organs
necessitating multiorgan resection, presence of distant metastasis, tumor size and sex of the
patients.

Conclusion: Gastric and extragastric GIST have a comparable prognosis, however, overall
survival and disease free survival are both influenced by defined tumor and patient’s
characteristics.
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INTRODUCTION

Gastrointestinal stromal tumors (GISTs) are uncommon tumors that can
occur throughout the smooth muscle layer of the gastrointestinal tract (1) or,
rarely, from other intra-abdominal soft tissues (2). However, GISTs are the
commonest mesenchymal tumors of the alimentary tract, representing 80% of
these tumors (3).
Recently, Soreide et al. (4) analyzed the data of more than 13,550 patients
reported in 29 studies from 19 countries and found that most studies reported
incidences ranging from 10 to 15 cases per million. There was, however, a
variation between results, with highest incidences as 19-22 cases/million Received: 05.02.2020
reported in Norway (5), China (6, 7), Taiwan (8), and Korea (9), while lowest  pccepted: 07.04.2020
incidences as 4.3 and 5.2 cases/million was reported in the Shanxi province in
China (10) and in the Czech republic and Slovakia (11), and 6.8 cases/million
reported in Canada (12) and in the USA (13). Copyright © Celsius Publishing House
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Recently, GIST less than 1 cm in the largest diameter,
known as micro GIST (14), have been frequently detect-
ed in meticulously examined postoperative specimens
following gastric resection (35%) (15), resection of the
gastro-oesophageal junction (10%) (16) and far less
common in surgical specimens of sigmoid colon, vermi-
form appendix, and rectum (0.2%, 0.1%, and 0.01%),
respectively (17).

In 1909, the Spanish neurohistologist Santiago
Raman y Cajal described the cell of origin of the GISTs
(18), which was named for him. Agaimy and Wunsch
questioned the nature and origin of the extra-gastro-
intestinal GIST tumors. They thought that they may
either be extramural gastrointestinal GISTs or possibly
KIT-positive non-GISTs. On the basis of the interstitial
cells of Cajal (ICC) theory, it is difficult to explain the
occurrence of GISTs at an anatomic site, where the pro-
posed cell of origin (ICCs or myenteric plexus) is not his-
tologically found (19).

However, Yamaura et al. (20) detected the presence
of c-KIT positive interstitial cells, which did not stain
for methylene blue, surrounding the pancreatic
intercalated ducts and acinus. These cells were
morphologically and immunophenotypically distinct
from other interstitial cells like fibroblasts, fibrocytes,
neurons, or any other mesenchymal cells, had pheno-
typic characteristics of the canonical enteric interstitial
cells of Cajal and named pancreatic interstitial Cajal-like
cells. Now these interstitial Cajal-like cells are called
telocytes (21).

Several risk stratifications have been utilized
along the years, which incorporate mitotic count and
tumor size alone (22), or with the addition of the
primary tumor site (23, 24). Other independent risk
factors that negatively affect disease-free survival
like tumor rupture and incomplete resection should
be considered (25).

The aim of surgical resection is to achieve RO
resection if possible, with R1 resection being
acceptable in certain situations. Both RO and R1
resection are associated with a better prognosis than
R2 resection (26).

Lymph node metastasis is uncommon (27). No
oncologic benefit could be expected from routine
lymphadenectomy during surgical resection of GISTs,
however, some peri-lesional lymph nodes could
be unintentionally retrieved as part of the surgical
specimen.

Many oncology groups (28) agreed on the
importance of performing molecular analysis on all
tumors searching for PDGFRA D842V mutation or an
SDH-deficient or NF-related GIST, in order to avoid
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unbeneficial adjuvant therapy, due to either proven
insensitivity or lower sensitivity in case such muta-
tions are present.

The standard dose of adjuvant Imatinib therapy is
400 mg daily. However, if tolerated, a dose of 800 mg
daily is preferred for GIST cases with an exon 9 KIT
mutation, as they show relative resistance to
adjuvant Imatinib on the standard dose, as detected
by data analysis from (ACOSOG) Z9001 trial (29) and
supported by reports of many authors (30-32).

MATERIALS AND METHODS

In this retrospective study, the Institutional
Registry of the Oncology Center Mansoura University
(OCMU) was thoroughly revised for GIST cases that
attended the hospital from June 2008 till April 2018.
Sixty-six patients were found. Four patients were
excluded for having spindle cell tumours with no
positive IHC to confirm GIST diagnosis. The patients
were followed-up utill August 2020. The primary aim
was to compare the clinico-epidemiologic, pathologic,
and management pattern of gastric and extragastric
intestinal GISTs. The secondary outcomes were to
assess factors affecting overall and disease free survival
and to present our experience of rare site GISTs.

Statistical analysis

Statistical analysis was conducted using SPSS
version 22 (Inc, Chicago, IL). Continuous variables
were presented as mean when symmetrical or
median and range when asymmetrical. Categorical
variables were presented as proportions. Univariate
analysis was done using Chi-Square test, Mann-
Whitney U test or Student t-test, as appropriate.
Survival analysis was conducted using Kaplan Meier
curve and significance determined by log rank test.
Significant factors affecting overall and disease free
survival were then assessed by multivariate analysis
using Cox proportional hazards regression. P value
<0.05 was considered statistically significant.

RESULTS

Our study group comprised: 34 cases of gastric
(including 2 cases of omental), 20 cases of small
intestinal, 3 cases of colonic, 2 cases of pancreatic, 2
cases of rectal and one case ovarian GISTs.

The 54 gastric and intestinal GISTs were included
in the statistical analysis, while the rare sites of GISTs
were presented separately.

Surgery, Gastroenterology and Oncology, 25 (5), 2020
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Table 1 - The IHC staining pattern of GIST cases in our series (between brackets gastric versus extragastric GISTs)

CD117 CD34 DOG1 $100
Negalve 200) ! R N
Diftuse positve apeens) 7034 100145 10
Focal positive 4(31) 6 (3/3) 0 3(2M)

Epidemiology

Mean age at diagnosis was 53.46 (+13.26), 53.7%
were females while the rest were males. Six cases
(12%) were incidentally discovered, 59.3% of
patients presented with pain, 18% with abdominal
mass, and 3.7% with weight loss. Most patients
(77.8%) did not complain of gastrointestinal
bleeding. Commonest tumor location in the stomach
was the greater curvature, in about a third of cases
(10/34 patients), while the commonest location in the
small intestine was the ileum (12/20 patients) with one
patient presenting the GIST in Meckel’s diverticulum as
previously reported (33). Multiple tumors were found
in 3 cases (1 case of gastric and 2 cases of intestinal
GISTs).

Median tumor size according to the radiological
assessment was 10 cm (ranging from 1.2 to 35). In
about a fifth of the cases (20.4%) there was radiological
invasion of other organs; the commonest invasion site
was the liver (7 cases), followed by pancreas (2 cases),
the diaphragm (1 case) and both liver and pancreas
(1 case). Adjacent organ invasion was more frequent in
gastric GISTs. Distant metastasis was rare, occurring in

13% of cases. Exploration was done in 88.9% of
patients. Six patients (5 with gastric and 1 with intestinal
GISTs) died during a median follow up of 25 months.

Pathology

The most common histological variant was spindle
cells (57.4%), followed by mixed cells (16.7%) and
lastly epithelioid cells GIST (11.1%). According to
National institute of health (NIH) consensus classifica-
tion criteria for defining risk of aggressive clinical course
of primary GISTs (34) 44.4% of cases were of high,
22.2% were of intermediate and 14.8% were of low risk
status. Median size on pathology was 9 cm (ranging
from 3 to 50 cm). Incomplete resection (R1 and R2)
were encountered in 9 cases.

Common IHC panel for both gastric and extra-gastric
(intestinal) GISTs is displayed in table 1.

Treatment (fig. 1)

Thirteen cases received neoadjuvant Imatinib
(Gleevec®) therapy with seven cases (five cases of
gastric and two cases of intestinal GISTs) showing

66 patient

L) L) L)
4 did not

complete IHC 34 gastric 20 intestinal 8 rare sites

panel

) | ) | ”
23 primary 3 NAC then 16 primary
10 NAC surgery 1 lost FU inerval surgery surgery 1 lost FU
——

6 interval 4 lost FU

surgery

Figure 1 - A flowchart of patients recruited in the study, including their treatment
(IHC; immune-histochemistry, NAC; neoadjuvant chemotherapy, FU; follow up)
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Figure 2 - Intra-operative aspect of GIST at the proximal jejunum
close to DJ junction

significant regression up to tumor disappearance in one
case with gastric GIST. However, the response was not
maintained in one patient who did not undergo surgery
due to poor performance status and in another patient,
who continued for longer time on Imatinib as per-panel
decision. Nineteen patients with gastric GISTs underwent
sleeve gastrectomy, four patients underwent anatomical
resection (two cases with proximal, and two cases with
distal gastrectomy), another four patients underwent
wider excision of body mass and one patient with small
tumor underwent open transmucosal enucleation. One
patient with cystic gastric GIST was misdiagnosed as
pseudocyst and treated initially with cystogastrostomy

which was complicated with increased hematemesis
and required re-operation after short Imatinib course,
with sleeve gastrectomy. On the other hand, the most
common surgery for small intestinal GIST was segmen-
tal resection in thirteen cases, wedge resection in four
cases (fig. 2), pylorus preserving pancreatico-
duodenectomy and right hemicolectomy in one case,
respectively. Laparoscopic/ assisted resection was
performed only in ten cases, representing 20.8% of
those who underwent surgery - all of them gastric
GISTs. Multi-organ resection was required in eight
cases; the most common was splenectomy (three
cases), then splenectomy and distal pancreatectomy
(two cases), partial cystectomy (two cases) and
segmental colectomy (one case). Adjuvant Imatinib
therapy (400 mg daily) was used in twenty-six cases,
subsequent to panel decision.

Comparison of gastric to extragastric
(intestinal) GIST (table 2)

In the current study, gastric GISTs were significantly
different from intestinal GISTs in terms of more invasion
to surrounding organs, more laparoscopic management,
less R2 resection and receiving of less adjuvant therapy.
However, neither overall nor disease free survival were
significantly different between the two groups.

Table 2 - Comparison of patient and tumor characteristics between gastric and intestinal GISTs

Variable Gastric Intestinal P-value
(34 patients) (20 patients)

Age(Mean+SD) o S33(42) S35 (19) 94
Size on radiology (Medianand range) 1002528) 10(12:35) 82
Radiologic invasion of surroundings 10 1 .016

(Liver/Pancreas/BotyDiaphragm) o 8RAM w000
Distant Metastatsis 4 3 87

(Liver/Peritoneum/Both/lung) ] wmian 8o
Size on pathology (Medianandrange)  95(30) 9(4:50) .8
Neoadjuvant L S 2T
Laparoscopic/assisted resection N 0 016
Multi-organ resection D 89
Residualtumor ] SRl AR O
Morphologic type (Spindle/Epithelioid/Mixed) 1926 1248 .38
Risk status (High/Intermediate/low) 14706 1088 98
Adiuvanttherapy ] 12 025
Recurrence o S22
Site of recurrence (Local/Liver/Peritoneum/Bone/Mixed) - 3200008 viena 8t
Mean overall survival 8881 ] 10659 23
Mean disease-free survival 62.55 52.31 51
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Overall Survival Overall Survival
Age Group Radiologic Size
1.04 g
5 s 143
~+- < 65-censored -:5>11§.'g-censnred
i -+ >65-censored -+> 14.5-censored
! 0.84
S 0.64 1———« S 0.6 .
g H
a a
5 0.44 5 0.44
0.24 0.24
0.01 0.01
0 20 40 60 8 100 120 0 20 40 60 8 100 120
Months Months
Figure 3 - Kaplan Meier curves of the different factors significantly affecting the overall survival
Overall survival with shorter survival (fig. 3). After multivariate

analysis using Cox regression the only independent

The mean overall survival (OAS) was 96.28 months.  prognostic factor for survival was the age >65 years

Age > 65 years old (P-value < 0.001) and radiologic size  old with P-value 0.008 (HR=18.7) Cl 95% 2.2-163.2
larger than 14.5 cm (P-value = 0.011) were associated (table 3).

Table 3 - Univariate and multivariate analysis of factors affecting the overall survival (OAS)

Univariate analysis Multivariate analysis

Variable Estimated mean OAS P-value HR (95%Cl) Significance
Gender 14

Male 100.5
e MRl . BT oo eeee e
Age <.001 18.7 (2.1-163) 008

<65 105.85
. TS et eeee e eeee e
Radiologic size 011 5.3 (0.9-29) .059

<145 96.29
LS T oo eeeeeeee e eeeee e eee e eee e eeeeenene
Invasion 62

No 95.02
S e T oo oo eeeeeeee oo ee oot eee e eeeeee e
Distant mefastasis S e
Neoadjuvant therapy 5

No 97.67
S . B 3 e
Operative approach 87

Open 97.12
... Laparoscopic B e
Visceral resection

No
YOS B0 e
Residue

No
O e T e
Multiplicity
Patholog
Mitotic figure
R S DY
Adjuvant therapy
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Disease free survival

The estimated mean disease-free survival (DFS) was
58.37 months. Male sex, radiologic size >14.5 cm,
presence of distant metastasis and invasion of
surrounding organs necessitating multi-organ resection
were the negative prognostic factors, P-value = 0.021,
0.006, 0.018 and 0.029 respectively (fig. 4). In the
multivariate analysis, none of the variables were
independent predictors of DFS (table 4).

Recurrence pattern

Recurrence occurred in seventeen cases; in about
third of them (six cases) it was both local and distant.
The recurrence was higher in cases with intestinal
GISTs, although non-significant statistically. Eight of the
recurrent cases underwent re-exploration, half of them

Disease Free Survival

(four cases) developed second recurrence, and two
were re-explored.

Rare sites GIST

In the current study, two females and one male with
colonic GIST were encountered and their data is
displayed in table 5.

Also, two cases of pancreatic GIST were registered
(table 6), one of them was a part of neurofibromatosis
type | syndrome with multiple disease foci (fig. 5).

Moreover, two cases with rectal and one case with
ovarian GIST were previously reported (35, 36).

DISCUSSION

Most GISTs occur on a sporadic basis, but some
occur in the context of clinical syndromes. The most

Disease Free Survival

Distant metastasis
L1 No
~ Yes
-+ No-censored
* Yes-censored
=
=
e
-
@
£
-
o
0.24
0.0+
0 20 40 60 8 100 120
Months
Disease Free Survival :
Multiorgan
resection
- No
1 Yes
-+ No-censored
+ Yes-censored
=
=
5
-
7
£
=3
o
0.2+
0.04
T T T
0 20 40 60 80 100 120
Months

Figure 4 - Kaplan Meier curves of the different factors significantly affecting the disease free survival

Gender
|~ Female
- Male
“+ Female-censored
+ Male-censored
=
=2
2
=]
@
£ \
=]
(=3 |
|
0.24 ;
0.04 }
0 20 40 60 80 100 120
Months
Disease Free Survival
Radiologic Size
<145
>14.5
~+-< 14.5-censoret
-+ > 14.5-censored
=
2
2
-
7P
£
=
o
0.24
0.04
0 20 4 60 80 100 120
Months
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Table 4 - Univariate and multivariate analysis of factors affecting the disease free survival

Univariate analysis

Multivariate analysis

Variable Estimated mean DFS P-value HR (95% CI) Significance
Gender .021 1.4 (0.29-7) .66

Female 72.83
______ ...
Age 33

<65 61.58
______ 205 e
Radiologic size .006 4.7 (0.99-22) 052

<145 76.82
______ L £
Invasion 15

No 56.55
______ YOS e T e
Distant metastasis .018 0.84(0.01-7) 87

No 63.18
______ YOS e B e
Neoadjuvant therapy 51

No 60.66
______ S 1.2
Operative approach .68

Open 64.55
...... Laparoseopic A e
Visceral resection .029 1.7 (0.16-18) 67

No 70.09
______ .1
Residue 23

No 63.04
______ L . S
Multiplicity .54

No 61.55
______ YOS e e
Pathologic morphology a7

Spindle 72.91

Epithelioid 51.56
______ Med O
Mitotic figure 18

<5 78.22

5-10 59.19
______ 0 e
Risk status .26

Low 64.83

Intermediate 45.05
______ MO e 3O e
Adjuvant therapy A

No 50.62

Yes 64.49

common of these is neurofibromatosis type 1, in which
GISTs usually occur in small intestine, often as multiple,
clinically indolent tumors. Familial GISTs are based on
hereditary KIT/ PDGFRA-activating mutations. Pediatric
GISTs (almost all gastric) are linked with loss of
succinate dehydrogenase subunit B (SDHB), Carney
triad and Carney-Stratakis syndromes, the latter being
an autosomal dominant syndrome combining GIST and
paraganglioma (2). In the current study, only one
patient was syndromic, and no pediatric cases were
registred.

GISTs are more common in the stomach (50-60%)

Surgery, Gastroenterology and Oncology, 25 (5), 2020

and in the small intestine (30-35%), while less frequent
in the colon and rectum (5%) and the oesophagus
(<1%) (37). This is concordant with our study’s results.

It is still unknown whether EGISTs are lesions
detached from their gastrointestinal origin or are
metastases from an unknown primary tumor (37). In
this series, two cases were omental with no detected
attachment with the gut and one was ovarian with
obscure origin.

In our series, CD117 was positive in 96%, CD34 was
positive in 82%, DOG was positive in 100%, and S100
was positive in 26.7% of the cases. As mentioned in the
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(c) Intra-operative photo showing large mass adherent to stomach and overlying portal vein. (d) Intra-operative photo showing
the operative bed following central pancreatectomy with safety margins obtained. (e) Pathology showing strong diffuse positive
memberanous and cytoplasmic staining for CD117. (f) Pathology showing positive memberanous and cytoplamic staining for DOG1

literature, Kit or CD117 is positive in the vast majority that is also known as ANO1, is constantly
(95%) of GISTs by IHC, whereas only a minor subset positive in GISTs, irrespective of the KIT expression
(5%) show low or negative expression of KIT. DOG1, level, supporting the diagnosis of GIST (22, 38).

276 Surgery, Gastroenterology and Oncology, 25 (5), 2020
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Table 5 - The patient’s characteristics and treatment of the 3 colonic GIST cases

Case 1

Case 2 Case 3

Female

Gender

Female

Follow up 2.5 years

No Locally advanced colonic
oo Q0enOCATCINOM_
o O

10 years 1 year

Table 6 - The patient’s characteristics and treatment of the 2 pancreatic GIST cases

Case 1

Case 2

Follow up period

1.5 years

A laparoscopic approach is clearly discouraged in
patients who have large tumours, because of the risk of
tumor rupture, which is associated with a very high risk
of relapse, as mentioned in the ESMO guidelines for
GIST in 2014 (28). In the present series, laparoscopy
was the primary modality in managing many cases of
gastric GIST following the same oncological rules as in
open surgery: gentle handling of the tumor to avoid
undesired capsule rupture, aiming for RO resection and
using Endobag® (Covidien, MA, USA) to protect from
possible capsular tear or seedling while extracting the
surgical specimen.

Although primary GISTs may demonstrate inflam-
matory adhesions to surrounding organs, true invasion
is not frequent (26). This in concordance with our series
results, where only eight patients required multiorgan
resection, although, in eleven patients radiologic
invasion of surrounding organs was suspected.

The ultimate significance of an R1 resection for GIST
is controversial, as some investigators have found it to

Surgery, Gastroenterology and Oncology, 25 (5), 2020

be a significant prognostic indicator of overall outcome
(39-41), while others have failed to find any significance
in terms of recurrence, free or overall survival (1, 42,
43). In the present study, neither R1 nor R2 were statis-
tically significant predictors of recurrence; however, R2
was more frequently encountered in extragastric cases.

In concordance to other studies comparing gastric
and extra-gastric GISTs, the recurrence rate of EGISTs
were more frequent, however not statistically
significant (44); the overall survival was not significantly
worse in our study, in EGISTSs.

To the best of our knowledge, the largest reported
resected GIST diameter was 40 cm (45); however, in this
series, we encountered a patient with 50 cm tumor in
the ileum treated with segmental intestinal resection
and adjuvant therapy. We should emphasize that
distant metastases from GISTs were uncommon,
encountered only in 13% of the presented cases,
in addition nodal disease was not encountered.

Overall survival in this study was about 96 months,
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which is similar to that reported by other series in
Egypt (46, 47). In the current study, similar to the
previous study from upper Egypt, neither sex, nor
histopathologic type affected overall survival (48). In
contrast, the age of the patient and the tumor size
were the only statistically significant determinants of
survival.

In a recent paper the tumor site, size, mitotic index,
rupture, and presentation with Gl bleeding were
independent indicators for GIST patients’ recurrence-
free survival (RFS) (49). However, male sex, larger size,
presence of distant metastasis and multi-organ resec-
tion were also statistically significant determinants of
shorter DFS in this series.

On the other hand, colonic GISTs are rare, as we
could identify only three cases during the ten years
study period. Surprisingly, all were right sided,
epithelioid variant tumours. Amato (50) stated that
anatomical resection is not required for colonic GISTs,
as such segmental colectomy is the standard approach
and mesocolic resection is unnecessary. The three
reported cases in our series were treated with formal
right hemicolectomy, probably because they were pre-
operatively diagnosed as carcinomas. Moreover, in this
series, we report a case of concomitant colonic adeno-
carcinoma and GIST; this coincidence was previously
recognized in 0.03% of cases in one study (51).

With regard to pancreatic GISTs, Zhen et al (52) in
their study had reviewed 45 cases reported on Pubmed
and suggested a worse prognosis in these cases. We
herein present two cases of pancreatic GIST with
reasonable disease free survival.

Study limitations

We acknowledge the retrospective nature of our
study including only a relatively small number of
patients.

CONCLUSION

At least 2/3 of GISTs cases occur in the stomach. In
our series GISTs overall survival was excellent, while the
invasion of adjacent organs, large size, distant spread
and male sex were negative predictors of disease-free
survival. Extragastric GISTs are associated with signifi-
cantly more frequent residual tumor gross residue after
surgery, disease-free survival was not significantly
different in comparison to gastric GISTs. In our series in
non-intestinal GISTs tumours, results after surgical
resection and adjuvant Imatinib was promising.
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