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Abstract

Objectives: Non-gastric gastrointestinal stromal tumors (GIST) are less common than gastric primaries, but are often considered higher risk. Real-world cohorts 
focusing on non-gastric GIST with long-term follow-up remain limited.

Methods: We conducted a single-center retrospective cohort study of consecutive adults with histologically confirmed GISTs (esophagus, small intestine, 
and colon/rectum) treated between January 2015 and June 2025. National Institutes of Health (NIH) risk categories documented in pathology reports were 
recorded, and Armed Forces Institute of Pathology (AFIP) (Miettinen-Lasota) risk groups were  calculated when tumor size, mitotic activity (per 5 mm2), and 
primary site were available. Overall survival (OS) was estimated using the  Kaplan-Meier method.

Results: Among 114 patients with GIST, 41 (36.0%) had non-gastric primaries (small intestine 73.2%, rectum 19.5%, esophagus 7.3%). Median age was 55 years 
(range, 30-83); median tumor size was 6.0 cm (range, 0.4-26.0); and median mitotic count was 6/5 mm2 (range, 0-218). At diagnosis, 34 patients had localized 
disease and 7 had de novo metastatic disease; during follow-up, 10/34 (29.4%) patients developed recurrent metastasis, resulting in 17/41 (41.5%) patients with 
metastatic disease overall. NIH risk was available for 37/41 (90.2%) patients; of these, 22/37 (59.5%) were high risk. AFIP risk could be calculated in 26/41 (63.4%) 
patients; of these, 15/26 (57.7%) were classified as high risk. Metastatic sites most commonly involved the liver (47%) and the peritoneum (41%). After a median 
follow-up of 77 months, 4 of 41 (9.8%) patients had died; the 10-year OS was 86%.

Conclusion: In this real-world, non-gastric GIST cohort, high-risk disease was common, and metastases predominantly involved the liver and peritoneum. 
Favorable long-term survival appears achievable with high-quality surgery and guideline-consistent use of  imatinib in routine practice.
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Introduction

Gastrointestinal stromal tumors (GISTs) are the most common 
mesenchymal neoplasms of the gastrointestinal tract, with 
an annual incidence of approximately 1-1.5 per 100.000 in 
most series. The stomach accounts for 55-65% of primary 
sites and the small intestine for 20-30%, whereas colorectal 
and esophageal primaries are less frequent (1). Tumor size, 
mitotic activity, and anatomic location are the principal 
clinicopathologic determinants of malignant behavior, and 
non-gastric localization (e.g., small intestine, rectum) is 
widely recognized as an independent predictor of recurrence 
risk (1-3).

Risk stratification is commonly performed using the National 
Institutes of Health (NIH) consensus criteria, which integrates 
tumor size and mitotic count (4). After accounting for tumor 
size and mitotic activity, non-gastric GISTs, particularly 
jejuno-ileal and rectal primaries, have been associated with 
a higher risk of metastasis and cancer-related death than 
gastric GISTs (5,6). However, contemporary large databases 
and multicenter analyses suggest substantial outcome 
heterogeneity once molecular subtypes and access to effective 
targeted therapy are considered (7,8). Metastatic spread most 
frequently involves the liver and peritoneum, whereas lung 
and distant lymph node metastases are uncommon (9). 
Despite this, detailed cohorts focusing specifically on non-
gastric primaries that jointly evaluate both localized and 
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metastatic presentations and include long-term follow-up 
remain limited.

Complete surgical resection is the standard approach for 
localized disease, and adjuvant imatinib for up to 3 years is 
recommended for high-risk and selected intermediate-risk 
patients to reduce recurrence (2). In metastatic or unresectable 
disease, imatinib followed by sunitinib and regorafenib 
constitutes the standard sequential tyrosine kinase inhibitor 
(TKI) therapy and is associated with meaningful improvements 
in survival. Neoadjuvant imatinib is increasingly used in rectal 
and duodenal/jejunal GIST to facilitate organ- or sphincter-
preserving surgery (10,11).

We report real-world data on non-gastric GIST, focusing on 
clinicopathologic features, risk stratification [NIH-reported 
and Armed Forces Institute of Pathology (AFIP)-calculated], 
metastatic patterns, and treatment trajectories in localized 
and de novo metastatic presentations.

Material and Methods

Study Design and Setting

This single-center, retrospective cohort study screened 
consecutive adult patients who were  evaluated and/or 
treated for GIST between January 2015 and June 2025.

Study Population

The study population consisted of consecutive adult patients 
(≥18 years) with histologically confirmed GIST established 
on surgical or biopsy specimens and a primary non-gastric 
localization, including the esophagus, small intestine, colon, 
or rectum. Patients were required to have histologically 
confirmed non-gastric GIST and sufficient clinical information 
for baseline clinicopathologic characterization and survival 
follow-up. NIH risk was recorded when documented in 
pathology reports and was  analyzed among evaluable 
patients. Patients were excluded if they were managed as 
having  metastatic GIST with an unknown primary site (i.e., 
the primary tumor could not be identified despite diagnostic 
work-up) or  were lost to follow-up, such that survival status 
could not be ascertained beyond the baseline assessment.

Data Sources and Data Collection

Clinical data were abstracted from institutional 
electronic medical records and pathology reports using a 
standardized case report form. Collected variables included 
sociodemographic characteristics (age at diagnosis and sex); 
clinical parameters (primary tumor site, date of diagnosis, 
treatment details, including surgery and systemic therapy, 
and follow-up dates); pathological features [tumor size in 

centimeters, margin status (R0/R1/R2) when applicable, 
and mitotic activity]; and disease status variables (stage at 
diagnosis, sites of metastasis, and recurrence/progression 
when applicable).

Pathological Assessment and risk Stratification

Mitotic activity was recorded as the number of mitoses per 
5 mm2. NIH risk categories reported in routine pathology 
records were captured according to the NIH consensus criteria 

(4). In addition, we independently calculated AFIP (Miettinen-
Lasota) risk groups using tumor size, mitotic activity (per 5 
mm2), and primary tumor site (12). AFIP risk could be assigned 
only when the required parameters were available.

Outcomes

The primary outcome was overall survival (OS). OS was 
defined as the time from the date of diagnosis to death 
from any cause, or to last known follow-up (censored). The 
date of diagnosis was taken as the date of histopathologic 
confirmation. Remission/no evidence of disease (NED) was 
defined as the absence of radiologic and/or clinical evidence 
of active disease at the last evaluation, based on the treating 
physician’s assessment and available imaging. Relapse 
was defined as radiologic recurrence after initial localized 
management or progression following a documented 
response or stable disease. Synchronous metastatic disease 
was defined as metastatic disease present at diagnosis. 
Metachronous metastatic disease was defined as metastatic 
recurrence developing during follow-up after an initially 
localized diagnosis.

Statistical Analysis

Continuous variables were summarized as mean ± standard 
deviation or median (min-max) depending on distribution; 
categorical variables were summarized as counts and 
percentages. OS was estimated using the Kaplan-Meier 
method, and survival curves were compared using the log-
rank test where applicable. Two-sided p-values <0.05 were 
considered statistically significant. Analyses were performed 
using IBM SPSS Statistics (version 29.0) and R (version 4.5).

Ethics

The study protocol was approved by the Dokuz Eylül University 
Institutional Ethics Committee of the study center (approval 
no: 2026/09-12, date: 02.03.2026). Given the retrospective 
nature of the study, the requirement for informed consent 
was waived in accordance with national regulations and 
institutional policy. 
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Results

Study Population and Primary Site Distribution

Among 114 patients with histologically confirmed GIST, 41 
had non-gastric primary tumors, representing 36.0% of the 
overall cohort. The primary site distributions for the overall 
cohort and the non-gastric subgroup are shown in Figure 1. 

Patient and Tumor Characteristics

The median age at diagnosis was 55 years (range 30-83), and 
26 patients (63.4%) were male. The median tumor size was 6.0 
cm (range, 0.4-26.0). The median mitotic count was 6 per 5 
mm2 (range 0-218), and Ki-67 ranged from 1% to 60%. NIH risk 
categories were available in 37/41 (90.2%) patients; among 
evaluable cases, 22/37 (59.5%) were classified as high risk. 
AFIP risk could be calculated in 26/41 patients (63.4%) using 
the available clinicopathologic parameters; among evaluable 
cases, 15/26 (57.7%) were classified as high risk. In localized 
disease, 11/22 (50.0%) evaluable patients were classified as 
high risk, whereas all evaluable de novo metastatic cases (4/4, 
100%) were high risk. Baseline characteristics stratified by 
stage at diagnosis are presented in Table 1.

Figure 1. Distribution of primary tumor sites in the overall GIST cohort 
(n=114) and the non-gastric subgroup (n=41). The chart depicts the 
proportions of gastric GIST (n=73, 64.0%) and non-gastric GIST (n=41, 
36.0%) within the total cohort. Non-gastric primary sites are further 
stratified into jejuno-ileal (n=30), rectal (n=8), and  esophageal (n=3)

GIST: Gastrointestinal stromal tumor

Table 1. Baseline characteristics and clinical course of non-gastric GIST patients (n=41), stratified by stage at diagnosis

Characteristic Overall (n=41) Localized at diagnosis 
(n=34)

De novo metastatic at diagnosis 
(n=7)

Age, years 55 (30-83) 51.5 (30-83) 60.0 (42-68)

Sex, n (%)

Male 26 (63.4) 20 (58.8) 6 (85.7)

Female 15 (36.6) 14 (41.2) 1 (14.3)

Primary tumor site, n (%)

Small intestine 30 (73.2) 24 (70.6) 6 (85.7)

Rectum 8 (19.5) 7 (20.6) 1 (14.3)

Esophagus 3 (7.3) 3 (8.8) 0 (0.0)

Tumor size, cm (n=33) 6.0 (0.4-26.0) 6.0 (0.4-26.0) 7.5 (4.0-15.4)

Mitotic count, per 5 mm2 (n=34) 6 (0-218) 5 (0-218) 18.5 (0-71)

Ki-67, % (n=33) 5 (0-60) 5 (0-60) 10 (4-45)

NIH risk group (n=37)

Very low/no risk 4/37 4/32 -

Low 6/37 6/32 -

Intermediate 5/37 5/32 -

High 22/37 17/32 5/5 (100)

AFIP risk group (n=26)

Very low/no risk 2/26 2/22 -

Low 5/26 5/22 -

Intermediate 4/26 4/22 -

High 15/26 11/22 4/4 (100)

Recurrent metastasis after localized diagnosis, n (% of 
localized)

10 (29.4)

GIST: Gastrointestinal stromal tumor, NIH: National Institutes of Health, AFIP: Armed Forces Institute of Pathology
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Disease Status and Risk Stratification

At diagnosis, 7 patients had de novo metastatic disease and 
34 had localized disease. During follow-up, 10 of the initially 
localized patients developed recurrent metastatic disease, 
resulting in a total of 17 of 41 (41.5%) patients experiencing 
metastatic disease overall (de novo + recurrent).

Treatment Patterns

Among localized cases (n=34), 17 received adjuvant imatinib, 
and 1 patient received neoadjuvant imatinib followed by 
adjuvant imatinib.

All metastatic patients received first-line imatinib. In the 
second-line setting, 3 patients received high-dose imatinib 
and 6 received sunitinib.

Metastatic Sites and Clinical Course

Among the 17 patients who developed metastatic disease at 
any time, 7 had synchronous metastatic disease at diagnosis 
and 10 developed metachronous metastatic recurrence after 
initially localized disease. The most common metastatic 
sites were the liver (8/17, 47.1%) and the  peritoneum (7/17, 
41.2%). Metastatic patterns, stratified by synchronous versus 
metachronous presentation, are summarized in Table 2. The 
overall clinical trajectories are summarized in Figure 2.

Follow-up and Survival

After a median follow-up of 77 months, 4 of 41 patients (9.8%) 
had died. The Kaplan-Meier-estimated 10-year OS rate was 
86%, and the survival curve is presented in Figure 3.

Table 2. Metastatic patterns among patients with non-gastric GIST who developed metastatic disease

Metastatic characteristic Synchronous metastatic disease (n=7) Metachronous metastatic disease 
(n=10)

Overall metastatic cohort 
(n=17)

Liver metastasis 4 (57.1) 4 (40.0) 8 (47.1)

Peritoneal metastasis 2 (28.6) 5 (50.0) 7 (41.2)

Lung metastasis 0 (0.0) 1 (10.0) 1 (5.9)

Distant lymph node metastasis 1 (14.3) 0 (0.0) 1 (5.9)

Data are presented as n (%). Patients could have more than one metastatic site

GIST: Gastrointestinal stromal tumor

Figure 2. Clinical course and metastasis patterns in non-gastric GIST 
(n=41). Sankey diagram illustrating transitions from initial disease 
status (localized vs. de novo metastatic) to subsequent clinical states 
(remission vs. relapse) and metastatic destinations. Metastatic sites 
include the liver, peritoneum, lungs, and distant lymph nodes

GIST: Gastrointestinal stromal tumor, NED: No evidence of  disease, LN: Lymph 
node

Figure 3. Overall survival in the non-gastric GIST cohort (n=41). Kaplan-
Meier estimate of overall survival from date of diagnosis to death from 
any cause or last follow-up. Tick marks indicate censored observations. 
Shaded bands represent 95% confidence intervals. Numbers at risk are 
displayed beneath the plot

GIST: Gastrointestinal stromal tumor
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Discussion

In this real-world cohort of GIST, non-gastric tumors accounted 
for 36% of all GIST cases, and 17% of patients had de novo 
metastatic disease at diagnosis. Among those presenting with 
localized disease, NIH stratification was skewed toward high-
risk categories, consistent with prior evidence that a non-
gastric location confers a less favorable prognosis even after 
accounting for tumor size and mitotic activity.

In prior large cohorts, non-gastric primaries have comprised 
approximately half of all GIST cases (52-55%) (13-16) providing 
important national context for our observed proportion 
of 36%. This discrepancy may reflect differences in referral 
patterns, diagnostic pathways, and institutional case mix. 
Across published series, the most frequent non-gastric 
primary sites are consistently the small intestine, colon, and 
rectum, which align with the distribution in our cohort.

Given that risk categories were routinely documented 
in pathology reports using the NIH consensus criteria 
(4), we captured NIH risk as reported and additionally 
calculated AFIP (Miettinen-Lasota) groups when the required 
parameters were available to incorporate anatomic site 
into risk assessment (2,12). Because the anatomic site is a 
key determinant of relapse risk in GIST, incorporating site 
through AFIP may improve interpretability when comparing 
non-gastric cohorts across studies. A key observation in our 
cohort is the predominance of high-risk disease among 
evaluable cases, regardless of the risk framework applied. 
This risk enrichment is clinically plausible for a non-gastric-
focused series, as multiple large pathological series have 
shown that extra-gastric primaries have a higher risk of 
relapse/metastasis than gastric tumors even when tumor size 
and mitotic activity are comparable (17,18).

Treatment patterns in this cohort largely reflect contemporary 
standards. Adjuvant imatinib use in localized disease tracked 
the high-risk burden and is supported by randomized 
evidence demonstrating that 3 years of adjuvant imatinib 
improves recurrence-free survival and OS versus 1 year in 
high-risk patients (19). Current guideline recommendations 
also endorse 3 years of adjuvant imatinib for patients with 
a significant risk of relapse and imatinib-sensitive genotypes 
(2,20). In de novo metastatic disease, the use of first-line 
imatinib for all patients is consistent with guideline-based 
management and reflects the central role of KIT proto-
oncogene receptor tyrosine kinase/platelet-derived growth 
factor receptor alpha (KIT/PDGFRA) inhibition in advanced 
GIST.

The observed metastatic dissemination pattern, characterized 
by the predominance of liver and peritoneal involvement and 

rare lung or distant lymph node metastases, matches what has 
been repeatedly reported across large clinical series (21,22). 
This is clinically relevant because it supports surveillance 
focused on the liver and peritoneum in high-risk non-gastric 
disease while acknowledging that extra-abdominal spread, 
although uncommon, can occur.

Despite the unfavorable baseline risk profile expected for 
non-gastric primaries, the cohort’s long follow-up and low 
number of deaths suggest that contemporary risk-adapted 
use of surgery and TKIs can translate into favorable long-
term outcomes in real-world practice. These outcomes may, 
in part, reflect the routine use of a multidisciplinary tumor 
board at our center (medical oncology and surgery), which 
facilitates timely imaging review, coordinated decision-
making, and consistent surgical planning. However, causal 
inferences cannot be made in this retrospective analysis. 

Although molecular profiling was not systematically available 
in our cohort, the molecular landscape of GIST is highly relevant 
when interpreting non-gastric disease. Most GISTs are driven 
by activating alterations in KIT or PDGFRA, and mutational 
subtype has predictive as well as prognostic implications (1). 
KIT exon 11 mutations are the most frequent overall and 
are generally associated with sensitivity to standard-dose 
imatinib, whereas KIT exon 9 mutations are relatively enriched 
in small intestinal GIST and may require dose optimization in 
the advanced setting (2,23,24). In contrast, PDGFRA-mutant 
GIST is more typical of gastric primaries and shows primary 
resistance to imatinib, limiting its relevance to most non-
gastric cohorts (25). Rectal and small intestinal GISTs may also 
include clinically important KIT/PDGFRA wild-type subsets, 
including neurofibromatosis type 1-associated, B-Raf proto-
oncogene, serine/threonine kinase-mutant, or neurotrophic 
tyrosine receptor kinase-fusion-positive tumors, each with 
distinct therapeutic implications (26-28). Therefore, the lack 
of routine molecular annotation in the present study limits 
our ability to correlate anatomical site, recurrence risk, and 
TKI sensitivity.

Study Limitations

This observation should be interpreted cautiously; the 
low number of events limits robust survival modeling and 
subgroup inference. Moreover, the retrospective design, 
single-center setting, and missingness in some pathology 
variables, including risk classification, may introduce bias 
and constrain generalizability. Comprehensive molecular 
profiling could not be performed for every patient in routine 
practice, representing a real-world limitation relevant to 
many centers both in our country and internationally. 
Nonetheless, the strength of the present report lies in 
its granular characterization of non-gastric GIST in both 
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localized and metastatic presentations within routine care, 
thereby  complementing the evidence base often dominated 
by mixed-site cohorts or trial-selected populations.

Conclusion

Our real-world data reinforce that non-gastric GIST constitutes 
a clinically heterogeneous but generally higher-risk subgroup, 
with metastatic spread predominantly involving  the liver 
and peritoneum. Despite the generally more aggressive 
biology associated with non-gastric primaries, our findings 
suggest that, in routine practice, long-term outcomes can be 
favorable with high-quality surgery and guideline-consistent 
use of imatinib. Larger multicenter real-world cohorts with 
standardized molecular annotation are needed to refine 
prognostication and optimize treatment pathways.
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Reader Questions

Based on the manuscript: “Not All GISTs are Gastric: A Single-center Cohort of Non-gastric GIST”

1. Which anatomical site was the most common non-gastric primary gastrointestinal stromal tumor (GIST) in this study?

A. Esophagus

B. Colon

C. Small intestine

D. Rectum

Correct Answer: C. Small intestine

2. Which metastatic site was observed most frequently among patients who developed metastatic disease?

A. Lung

B. Bone

C. Liver

D. Brain

Correct Answer: C. Liver

3. Which risk stratification system incorporates primary tumor location in addition to tumor size and mitotic activity?

A. AJCC TNM staging

B. NIH Consensus criteria

C. AFIP (Miettinen-Lasota) classification

D. WHO classification

Correct Answer: C. AFIP (Miettinen-Lasota) Classification

4. According to this study, what was the estimated 10-year overall survival?

A. 54%

B. 68%

C. 74%

D. 86%

Correct Answer: D. 86%

5. What was the standard first-line systemic treatment for all patients with metastatic GIST in this cohort?

A. Regorafenib

B. Sunitinib

C. Imatinib

D. Ripretinib

Correct Answer: C. Imatinib


