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ABSTRACT

Background and Objective: Gastrointestinal stromal tumors (GISTs) account
for approximately 1% of all gastrointestinal neoplasms and are the most
common mesenchymal tumors of the gastrointestinal tract. Their
heterogeneous biological behavior requires accurate risk stratification to guide
prognosis and adjuvant therapy. This study aimed to evaluate the
clinicopathological characteristics of GISTs in an Algerian population.
Methods: This retrospective study included 54 phenotypically confirmed
GISTs diagnosed between January 2022 and December 2023 at the
Department of Pathology, Blida University Hospital, Algeria. The diagnosis was
confirmed by immunohistochemical positivity for CD117 and/or DOG1 in all
cases. Results: The cohort comprised 26 males and 28 females (male-to-
female ratio: 0.93), with a median age of 61.5 years (range: 23—-83 years) and
a peak incidence between 55 and 74 years. The stomach was the most
common primary site (51.85%, n = 28), followed by the small bowel (31.48%,
n =17), peritoneum (7.4%, n = 4), and rectum (3.7%, n = 2). The mean tumor
size was 9.77 cm (range: 1-30 cm), with mean sizes of 9.74 cm for gastric
tumors and 11.41 cm for small bowel tumors. Spindle-cell morphology
predominated (72.22%, n = 39), followed by mixed (16.67%, n = 9) and
epithelioid (11.11%, n = 6) subtypes. Three gastric GISTs were associated with
colorectal adenocarcinoma, one small bowel GIST was associated with
endometrioid carcinoma, and another occurred in a young woman with
neurofibromatosis type 1. At diagnosis, 22.22% of patients (n = 12) presented
with metastatic disease involving the liver, lymph nodes, or pleuropulmonary
sites. According to the modified NIH risk classification, 27.78% of tumors (n =
15) were classified as high risk for recurrence. Notably, 41.18% (7/17) of small
bowel GISTs were categorized as high risk at diagnosis. Conclusion:
Advances in targeted therapies have increased the importance of accurate
diagnosis and risk stratification of GISTs. Prognosis is primarily determined by
tumor size, mitotic index, and anatomical location, which together define the
risk of recurrence and guide therapeutic decision-making.
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Gastrointestinal stromal tumors (GISTs) are considered the predominant mesenchymal neoplasm of the digestive tract, arising from
interstitial cells of Cajal or their precursors, driven primarily by activating mutations in KIT or PDGFRA genes [1]. Despite representing
only 1% of all digestive malignancies, their clinical importance stems from their unpredictable behavior and the availability of effective

targeted therapy with imatinib mesylate [2].
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The incidence of GISTs is estimated at 10—15 per million per year, but this may be underestimated due to subclinical cases [3]. Gastric
GISTs account for 50-60% of cases, followed by the small bowel (30-35%), while colonic, rectal, and esophageal GISTs are rare [4].
Risk stratification (based on tumor size, mitotic count, and location) is essential for predicting recurrence and deciding on adjuvant
imatinib therapy [5].

In low- and middle-income countries, data on GIST clinicopathological profiles remain scarce. In Algeria, no large series have been
published in the last decade. This study aims to describe the clinicopathological features of 54 GISTs diagnosed in a tertiary referral
center in Blida, Algeria, and to compare our findings with the international literature.

2. MATERIALS AND METHODS

Study design and patients: We conducted a retrospective, descriptive, and monocentric study at the Department of Pathology, Blida
University Hospital, Algeria, from January 1, 2022, to December 31, 2023. All patients with a histologically and immunohistochemically
confirmed diagnosis of GIST were included. Cases with incomplete data or unavailable paraffin blocks were excluded.

Ethical considerations: Patient data were fully anonymized before analysis. Due to the retrospective and non-interventional design of
the study, informed consent was waived according to institutional ethical policies. The study was conducted in accordance with the
principles of the Declaration of Helsinki.

Pathological examination: Two experienced pathologists reviewed hematoxylin-eosin-stained slides. Tumor size (largest dimension).
Mitotic activity was assessed on an equivalent area of approximately 5 mm? (corresponding to 50 HPFs in our microscope
configuration), in accordance with international recommendations for GIST risk stratification. Cellularity, necrosis, and morphological
type (spindle, epithelioid, or mixed) were recorded. Immunohistochemistry (IHC) was performed on formalin-fixed, paraffin-
embedded tissue using antibodies against CD117 (clone 2E4, Dako), DOG1 (clone SP31, Roche), CD34 (clone QBEnd10, Dako), and Ki-
67 (clone MIB-1, Dako). Only cases with positive CD117 and/or DOG1 were confirmed as GIST.

Risk stratification: Risk of recurrence was assessed using the modified National Institutes of Health (NIH) consensus criteria [5], which
stratify GISTs into very low, low, intermediate, and high risk based on tumor size, mitotic index, and primary tumor location.

Statistical analysis: Data were analyzed using SPSS version 25 (IBM Corp., Armonk, NY, USA). Descriptive statistics (mean, median,
range, frequencies) were calculated. Associations between categorical variables were tested using Fisher’s exact test; p < 0.05 was
considered statistically significant.

3. RESULTS
Demographic characteristics

54 patients were included: 26 males (48.15%) and 28 females (51.85%) (Table 1), giving a sex ratio of 0.93. The median age was 61.5
years (range 23-83 years), with a peak incidence in the 55-74 years age group (n=31, 57.4%). No pediatric cases were observed.

Table 1. Sex distribution.

Sex Number of cases (n) Percentage (%)
Male 26 48.15%

Female 28 51.85%

Total 54 100%

Tumor localization

The stomach was the most common site (28/54, 51.85%), followed by the small bowel (17/54, 31.48%). Peritoneal involvement was
noted in 4 cases (7.4%) and corresponded to secondary metastatic dissemination rather than primary GISTs. Two additional mesenteric
tumors were classified as probable primary GISTs, the rectum in 2 cases (3.7%), and the colon in 1 case (1.85%). Table 2 summarizes
the distribution.
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Table 2. Anatomical distribution of GISTs.

Localization Number (n) Percentage (%)

Stomach 28 51.85
Small bowel 17 31.48
Peritoneum 4 7.40
Rectum 2 3.70
Colon 1 1.85
Mesentery 2 3.70
Total 54 100

Tumor size and morphology

Mean tumor size was 9.77 cm (range 1-30 cm). Gastric tumors were smaller (mean 9.74 cm) compared to small bowel tumors (mean
11.41 cm), but this difference did not reach statistical significance (p=0.23) (Fig. 1). Spindle-cell morphology was predominant (39/54,
72.22%) (Fig.2), followed by mixed (9/54, 16.66%) and pure epithelioid (6/54, 11.11%). Epithelioid morphology (Fig. 3) was more
frequent in gastric (4/28, 14.3%) than in small bowel GISTs (1/17, 5.9%) (Table 3).
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Fig 1. Small bowel GIST in a 43-year-old woman. Well-defined, fleshy mass raising the small bowel mucosa (arrow).

Table 3. Histological subtype.

Histological type Number of cases (n) Percentage (%)
Spindle cell 39 72.22%

Mixed 9 16.66%
Epithelioid 6 11.11%

Total 54 100%

Immunohistochemical profile

All 54 cases expressed CD117 (100%). DOG1 was tested in 45 cases and was positive in 44 (97.8%) (Fig. 2). CD34 was positive in 38/54
(70.4%). Ki-67 proliferation index ranged from 2% to 35% (mean 12.4%). No significant correlation was found between Ki-67 and risk
category in this small sample.
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Fig 2. Small bowel spindle-cell GIST in a 43-year-old woman. A: Hematoxylin-
eosin (H&E) staining showing fascicular spindle-cell proliferation (x100). B:
Extension to adjacent adrenal tissue (star) (H&E x100). C: Strong diffuse DOG1
cytoplasmic and membranous expression by immunohistochemistry (x400). D:
Numerous mitotic figures were highlighted by phosphohistone H3
immunostaining (arrow) (x400).

Fig. 3. Metastatic Epithelioid GIST was revealed by liver biopsy in a 49-year-old man.
A: Epithelioid tumor cells arranged in nests and sheets (H&E x200).
B: Diffuse strong cytoplasmic CD117 (KIT) immunoexpression (x200).

Associated neoplasms and syndromic cases

We identified three cases (5.6%) of gastric GIST associated with colorectal adenocarcinoma in elderly patients (synchronous in two,
metachronous in one). One small bowel GIST was associated with endometrial endometrioid carcinoma. Notably, one case of small
bowel GIST occurred in a 28-year-old woman with neurofibromatosis type 1 (NF1). This tumor was multifocal (two nodules in the
jejunum), spindle-cell type, with a low mitotic count (2/50 HPF) but was classified as intermediate risk due to size (6.5 cm).

Metastatic disease at diagnosis

Twelve patients (22.22%) presented with metastases at initial diagnosis: isolated liver metastases (n=7), peritoneal carcinomatosis
(n=3), and pleuropulmonary metastases (n=2). All metastatic cases had high-risk features (size >10 cm or mitotic count >10/50 HPF).
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Risk stratification

Applying the modified NIH criteria, 15 cases (27.77%) were classified as high risk of recurrence, 12 (22.22%) as intermediate, 16
(29.63%) as low, and 11 (20.37%) as very low risk. Among small bowel GISTs, the proportion of high-risk tumors was significantly higher
(7/17, 41.17%) compared to gastric GISTs (5/28, 17.86%). A statistically significant association was observed between small bowel
location and high-risk classification (p=0.04). Conversely, no significant association was found between epithelioid morphology and
high-risk category (p=0.31). Table 4 shows the distribution of risk categories by tumor site.

Table 4. Risk of recurrence according to tumor location.

Risk category Number of cases (n) Percentage (%)
High risk 15 27.77%

Small intestine GIST (high risk subset) 7 /17 41.17%
Intermediate 12 22.22%

Low risk 16 29.63%

Very low Risk 11 20.37%

Total 54 100%

4. DISCUSSION

This is one of the largest single-center series of GISTs from North Africa in the last decade. Our findings confirm that the
clinicopathological profile of GISTs in Algeria is broadly similar to that reported in European and Asian series, but with some distinctive
features.

Demographics and localization

The median age of 61.5 years and slight female predominance are consistent with published data [1,6]. Gastric predominance (51.85%)
aligns with Western series (50-60%) but is lower than some Asian reports (up to 70%) [7,8]. The relatively high proportion of small
bowel GISTs (31.48%) in our study approaches that reported by Miettinen and Lasota (30—-35%) [4]. Notably, small bowel GISTs
presented at a larger mean size (11.41 cm) and higher risk category (41% high risk) than gastric GISTs, reflecting their more aggressive
natural history and delayed diagnosis due to vague abdominal symptoms [9].

Risk stratification and clinical implications

The finding that 27.8% of our patients were at high risk for recurrence is comparable to the 25—-30% reported in large European
registries [10]. These findings support previous observations that small bowel GISTs exhibit a more aggressive biological behavior than
gastric tumors. However, the proportion of metastatic disease at diagnosis (22.2%) is higher than in high-income countries (10-15%)
[11]. This delay may be due to limited access to endoscopic ultrasonography and cross-sectional imaging in Algeria, as well as a lack of
awareness among general practitioners. Similar disparities have been reported in other low- and middle-income countries [12].

In Algeria, delayed referral pathways, unequal access to specialized digestive imaging, limited availability of endoscopic
ultrasonography outside tertiary centers, and socioeconomic barriers may contribute to late-stage diagnosis and high metastatic rates.
Furthermore, molecular testing (KIT/PDGFRA) remains unavailable in many pathology departments, limiting personalized therapeutic
stratification.

Associated malignancies and syndromic forms

The association of GIST with other neoplasms (three colorectal adenocarcinomas, one endometrial carcinoma) in 7.4% of our patients
is noteworthy. Although the literature reports a 4.5-20% rate of second malignancies in GIST patients [13], our finding underscores
the need for thorough oncological workup. The single case of NFl-associated small bowel GIST is typical: NF1 patients develop
multifocal, usually spindle-cell GISTs with low mitotic activity, often in the small bowel, and generally lack KIT/PDGFRA mutations [14].
None of our patients had a family history suggestive of Carney-Stratakis syndrome or familial GIST.

Comparison with Algerian and regional data

A previous Algerian study by Tebaibia et al. (2014) reported 32 GISTs with a similar age distribution but a lower proportion of small
bowel tumors (18.7%) [15]. The increase in small bowel GISTs in our series may reflect improved imaging and surgical referral patterns.
Compared to a Moroccan series (Benkirane et al., 2016) with 70% gastric and 20% small bowel GISTs [16], our findings are consistent
with North African epidemiology.
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Study limitations

The absence of standardized follow-up data and survival analysis significantly limits prognostic interpretation. This limitation is mainly
related to the retrospective nature of the study, lack of KIT/PDGFRA genotyping (unavailable in our center) and incomplete long-term
clinical records in our institutional setting.

5. CONCLUSION

GISTs in Algeria present at an advanced stage with a high proportion of small bowel and high-risk tumors compared to Western series.
The association with other malignancies and NF1 is non-negligible. Improved diagnostic strategies, including wider access to
endoscopy and cross-sectional imaging, are needed. The establishment of a national GIST registry and availability of molecular testing
would facilitate risk-adapted therapy and optimize the use of imatinib adjuvant treatment.
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