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Purpose. Lower gastrointestinal tract gastrointestinal stromal tumors, in-
cluding those originating in the appendix, colon, and rectum, are rare and
remain poorly characterized. This study aimed to investigate their clinico-
pathological features, treatment approaches, and outcomes over a 20-year
period using a single-center database.

Methods. A retrospective review was performed using a prospective pa-
thology database at National Taiwan University Hospital. Patients diag-
nosed with lower gastrointestinal tract gastrointestinal stromal tumors be-
tween 2004 and July 2023 were included. Clinical and pathological vari-
ables were collected, and outcomes were assessed with Cox regression
analysis. Follow-up continued until December 2024.

Results. Thirty patients were identified. The median age was 61.5 years,
and the median tumor size was 6.3 cm. Tumor sites included the appendix
(n=2), colon (n =7), and rectum (n = 21). Twenty-seven patients under-
went surgery; four received neoadjuvant tyrosine kinase inhibitor therapy,
and 15 received adjuvant therapy. Among the nine patients who under-
went lymph node sampling, none had nodal metastasis. Eight patients de-
veloped recurrence, all with tumors classified as intermediate or high risk
by National Institutes of Health criteria. However, this was not statisti-
cally significant for recurrence-free survival (p > 0.99). Six patients died,
including one from a non-gastrointestinal stromal tumor-related cause.
Patients who required neoadjuvant therapy had poorer overall survival
(hazard ratio = 1.16, p = 0.04).

Conclusions. Lower gastrointestinal tract gastrointestinal stromal tumors
demonstrate distinct clinical features. Existing risk stratification systems
may not fully reflect their prognostic heterogeneity. Multicenter studies
are needed to refine management strategies for these rare subgroups.

[J Soc Colon Rectal Surgeon (Taiwan) 2026,37:268-275]

astrointestinal stromal tumors (GISTs) are the
most common mesenchymal neoplasms of the
gastrointestinal (GI) tract, arising from the interstitial
cells of Cajal or their precursors. These tumors are
usually driven by activating mutations in the KI/7T or

PDGFRA genes and are immunohistochemically cha-
racterized by expression of CD117 (KIT), DOGI1, and
frequently CD34."

Although GISTs most commonly develop in the
stomach (approximately 60%) and small intestine
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(around 30%), their occurrence in the lower GI tract,
including the colon, rectum, and appendix, is rare, ac-
counting for only about 5% of cases.> Within colonic
locations, the sigmoid colon appears to be the most
frequently involved segment. Notably, lower GI GISTs
have been reported to display more aggressive biolog-
ical behavior than gastric GISTs, with a higher pro-
portion classified as high-risk and associated with
poorer disease-specific survival.?

The clinical presentation of lower GI GISTs is he-
terogeneous, ranging from abdominal pain, gastroin-
testinal bleeding, or bowel obstruction to incidental
detection during imaging, endoscopy, or surgery.*>
Colonic GISTs are often transmural and may be com-
plicated by perforation or hemorrhage.' Accurate di-
agnosis and preoperative assessment generally de-
pend on imaging modalities such as computed tomo-
graphy, magnetic resonance imaging, and, when fea-
sible, endoscopic ultrasound (EUS).?

Risk stratification of GISTs is primarily determined
by tumor location, size, and mitotic rate, with mitotic
rate serving as the most significant independent pre-
dictor of prognosis, particularly in colonic GISTs.>¢
The gold standard of treatment is complete surgical
resection with negative margins. For tumors classified
as high risk, unresectable, or anatomically complex,
neoadjuvant or adjuvant therapy with tyrosine kinase
inhibitors (TKIs), such as imatinib, is used to improve
outcomes.”® Previous studies have demonstrated that
surgical intervention is associated with improved can-
cer-specific and overall survival in colonic GISTs.’

Given their rarity and distinct clinicopathological
features, lower GI GISTs require a multidisciplinary
management approach. In this study, we present a 20-
year single-institution case-control analysis evaluat-
ing the clinicopathological characteristics and treat-
ment outcomes of colorectal GISTs.

Materials and Methods
Study design and patient selection

This retrospective study was conducted using a pro-
spectively maintained pathology database at National

Taiwan University Hospital. Patients with a histopatho-
logical diagnosis of GIST arising from the lower intesti-
nal tract (appendix, colon, or rectum) between January
2004 and July 2023 were identified. Clinical follow-up
was extended through December 2024. Relevant patient
data, including demographic characteristics, clinical pre-
sentation, imaging findings, operative details, and histo-
pathological features, were retrieved from electronic
medical records and systematically reviewed.

Data collection and variables

Clinical and pathological variables collected in-
cluded age, sex, tumor location (appendix, colon, or
rectum), tumor size, mitotic rate (< 5 vs. > 5 per 50
high-power fields [HPF]), operative method (anato-
mical resection vs. tumor excision), pathological sub-
type (spindle, epithelioid, or mixed), presence of ne-
crosis, margin status, lymph node metastasis, and risk
classification according to the National Institutes of
Health (NIH) consensus criteria (very low, low, inter-
mediate, or high risk).

Statistical analysis

Continuous variables, including age and tumor
size, were summarized as median with interquartile
range (Q1-Q3) and compared between groups using
the Mann-Whitney U test. Categorical variables were
analyzed using Fisher’s exact test.

Univariate analyses of potential prognostic factors
for disease-free survival (DFS) and overall survival
(OS) were performed with the Cox proportional hazards
regression model. Variables with a p-value < 0.5 in
univariate analysis were subsequently included in the
multivariate analysis to identify independent predictors.

All statistical tests were two-tailed, and a p-value
< 0.05 was considered statistically significant. Statis-
tical analyses were performed using GraphPad Prism
version 10.4.1 (GraphPad Software, LLC, CA, USA).

Results

A total of 43 patients were initially identified.
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Thirteen were excluded owing to either a primary tu-
mor origin outside the lower gastrointestinal tract (e.g.,
small bowel or mesentery with secondary involve-
ment of the lower GI tract) or insufficient clinical data
to establish the primary site. Ultimately, 30 patients
with primary GISTs arising from the lower GI tract
were included in the analysis.

The median age at diagnosis was 61.5 years, and
the median tumor size was 6.3 cm. Tumor locations
included the appendix (n = 2), colon (n = 7), and rec-
tum (n = 21). Twenty-seven patients underwent surgi-
cal intervention, whereas three patients received only
an endoscopic biopsy for pathological confirmation.

Among the 27 surgically treated patients, four re-
ceived neoadjuvant TKI therapy with imatinib (Gli-
vec), and 15 received adjuvant TKI therapy. All three
patients who did not undergo surgery received sys-
temic therapy with either TKI or chemotherapy.

Of the 21 patients with rectal GIST, 11 underwent
local tumor excision, while 7 underwent anatomical
resections, including low anterior resection, total me-
sorectal excision, intersphincteric resection, or abdo-
minoperineal resection. Among the 9 patients with co-
lonic or appendiceal GIST, 8 underwent anatomical
resection and 1 underwent local excision. Lymph node
dissection was performed in 9 patients, none of whom
had nodal metastasis. Detailed patient characteristics
are summarized in Table 1.

At the end of the follow-up period, 8 patients ex-
perienced tumor recurrence, either local or distant.
The median follow-up duration was 98 months
(range: 43-150.5 months), with the longest follow-up
extending to 203 months. Six patients died during the
study period, including one patient whose death was
attributed to colon cancer, unrelated to GIST.

Comparison between patients with and without
recurrence is summarized in Table 2. No significant
differences were observed in clinical or pathological
variables between the two groups, except for NIH risk
classification. All 8 patients who developed recur-
rence had primary tumors classified as intermediate or
high risk. In contrast, among the 17 patients without
recurrence, only 9 (52.9%) were intermediate or high
risk, while all 8 patients with very low or low risk tu-
mors remained recurrence-free.

Univariate and multivariate Cox regression analy-
ses were conducted to evaluate predictors of recur-
rence-free survival (RFS) and OS. No independent
risk factor for RFS was identified. However, for OS,
neoadjuvant TKI therapy was associated with worse
prognosis (hazard ratio = 1.16, p = 0.04; Table 4).

Subgroup analysis compared patients with rectal
GISTs to those with colonic or appendiceal tumors.
Patients in the colonic/appendiceal group were more
likely to undergo anatomical resection and had a higher

Table 1. Patient characteristics

Characteristics n (%) or median (Q1-Q3)

Sex (male) 21 (70%)
Age (years, median) 61.5 (55.1-69.1)
Size (cm, median) 6.3 (4.6-8.0)
Site

Appendix 2 (7%)

Colon (cecum, A, T, S-colon) 7(1,2,3,1)(23%)

Rectum 21 (70%)
Mitosis

>5 14 (47%)

<5 16 (53%)
Morphology

Spindle 29 (97%)

Epithelioid 0 (0%)

Mixed 1 (3%)
NIH classification

Very low risk 5(17%)

Low risk 4 (13%)

Moderate risk 9 (30%)

High risk 12 (40%)
Necrosis

Present 4 (14%)

Absent 24 (86%)
Margin

Involved 4 (17%)

Free 19 (83%)
Lymph node

No metastasis 9 (30%)

No LN dissection 21 (70%)
Neoadjuvant therapy 4 (13%)
Adjuvant therapy 18 (60%)
Recurrence 8 (31%)

Local 6 (75%)

Distant metastasis 4 (50%)

RFS (month, median)
OS (month, median)

78.0 (16.0-123.0)
98.0 (43.0-150.5)

NIH: National Institutes of Health; LN: lymph node; RFS:
recurrence-free survival; OS: overall survival.
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Table 2. Comparison of clinicopathological characteristics between recurrence and non-recurrence groups

No recurrence (n = 17) Recurrence (n = 8) HR p-value
Sex (male) 12 (70.6%) 5 (62.5%) >0.9999
Age (years) 67.47 57.95 0.2380
Size (cm) 3.50 6.95 0.1520
Site (colon/appendix) 7 (41.2%) 2 (25%) 0.6608
OP method (anatomical) 10 (58.8%) 4 (50%) >0.9999
Mitosis > 5 6 (35.3%) 6 (75.0%) 0.0968
Morphology >0.9999
Spindle 16 8
Mixed 1 0
NIH 3 or 4 9 (52.9%) 8 (100%) 0.0261
Necrosis present 2 (12.5%) 1 (12.5%) >0.9999
Margin involved 3 (20.0%) 4 (57.1%) 0.1447
LN metastasis 0/5 (27.8%) 0/3 (37.5%) >0.9999
Neoadjuvant TKI 3 (17.7%) 0 (0.00%) 0.5270
Adjuvant TKI before .recurrencefr 7 (41.2%) 4 (50.0%) >0.9999
Adjuvant TKI overall* 7 (41.2%) 8 (100%) 0.0077
RFS (month) 78.0 (24.0-114.0) 33.5(13.5-125.3) 22.2 (5.02-98.22) <0.0001
OSm (month) 78.0 (24.0-114.0) 171.0 (140.0-184.75) 0.54 (0.05-5.84) 0.2601

NIH: National Institutes of Health; LN: lymph node; TKI: tyrosine kinase inhibitor, HR:

OS: overall survival.

T Patients with adjuvant TKI before recurrence. * All patients with adjuvant TKI.

Table 3. Univariate and multivariate analysis of recurrence-free survival

hazard ratio, RFS: recurrence-free survival,

Univariate analysis

Cox regression

Variable

HR OR (95% CI) p-value HR HR (95% CI) p-value
Female 1.34 0.27-5.51 0.6871
Age 1.00 0.94-1.07 0.9694
Site: colon/appendix 0.55 0.08-2.52 0.4825 1.53 0.12-16.13 0.7178
Anatomical surgery 0.46 0.09-2.13 0.3147 0.07 0.00-1.55 0.1222
Mitosis > 5 3.68 0.84-25.33 0.1132 4.09 0.53-85.40 0.2310
NIH 3 or 4 > 1000 NA >0.9999
Necrosis 3.27 0.16-26.02 0.3091 0.12 0.00-21.67 0.4464
Margin involved 3.21 0.44-16.77 0.1821 1.47 0.12-16.37 0.7429
Size 1.12 0.95-1.28 0.1182 1.40 0.96-2.29 0.1119
Neoadjuvant TKI 0.00 NA >0.9999
TKI 1.00 0.97-1.01 0.7690

HR: hazard ratio, OR: odds ratio, CI: confidence interval, NIH: National Institutes of Health, TKI: tyrosine kinase inhibitor.
" Patients with adjuvant TKI before recurrence.

Table 4. Univariate and multivariate analysis of overall survival

Univariate analysis

Cox regression

Variable

HR OR (95% CI) p-value HR HR (95% CI) p-value
Female 0.00 0.00-0.76 >0.9999
Age 113 1.04-1.25 0.0077 1.26 1.05-1.79 0.0578
Site: colon/appendix 1.08 0.15-5.60 0.9282
Surgery 7.70 1.00-47.61 0.0275 10.54 0.04-> 1000 0.4962
Anatomical surgery > 1000 1.36-NA >0.9999
Mitosis > 5 0.85 0.16-4.61 0.8406
NIH 3 or 4 1.10 0.16-21.70 0.9319
Necrosis 10.35 1.18-91.02 0.0239 16.80 0.00-> 1000 0.5740
Margin involved 0.00 NA-4.56 >0.9999
Size 1.10 0.95-1.23 0.1270 1.00 0.61-1.64 0.9997
Neoadjuvant TKI 1.05 0.97-1.11 0.0946 1.16 1.04-1.48 0.0426
TKI* 1.00 0.98-1.01 0.9109

HR: hazard ratio; CI: confidence interval; NIH: National Institutes of Health; TKI: tyrosine kinase inhibitor.

* All patients with adjuvant TKI.
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rate of margin-negative resections. This was accom-
panied by a lower recurrence rate among patients with
colonic/appendiceal GISTs, although the difference
did not reach statistical significance. There were no
significant differences in tumor size, NIH classifica-
tion, RFS, or OS between the two groups. (Table 5).
Kaplan-Meier survival curves for RFS and OS are
shown in Figs. 1 and 2, respectively, demonstrating no
statistically significant difference between the groups.

Discussion

Gastrointestinal stromal tumors (GISTs) arise from

the interstitial cells of Cajal and may occur throughout
the gastrointestinal tract. While most cases involve
the stomach and small intestine, GISTs of the lower
gastrointestinal (GI) tract, including the appendix, co-
lon, and rectum, are relatively rare. Among these, co-
lonic GISTs are particularly uncommon, accounting
for only 2-9% of all GISTs.!*!! Despite advances in
molecular characterization and targeted therapy, the
clinicopathological features and prognostic factors
specific to lower GI GISTs remain poorly defined.
The most widely used risk stratification systems
for GISTs, including the NIH consensus criteria and
the Joensuu modification, classify recurrence risk ac-
cording to tumor size, mitotic index, and anatomical

Table 5. Comparison of clinicopathological characteristics between colonic/appendiceal and rectal GISTs

Colon/appendix (n =9) Rectum (n=21) HR p-value
Sex (male) 7 (77.8%) 14 (66.7%) 0.6814
Age (years) 67.75 66.45 0.8590
Size (cm) 5.50 6.00 0.5256
OP method (anatomical) 8 (88.9%) 7 (38.9%) 0.0192
Mitosis > 5 4 (44.4%) 10 (47.6%) >0.9999
Morphology 0.3000
Spindle 8 21
Mixed 1 0
NIH 3 or 4 5 (55.6%) 16 (76.2%) 0.3888
Necrosis present 2 (22.2%) 2 (10.5%) 0.5741
Margin involved 0 (0.00%) 7 (50.0%) 0.0189
LN metastasis 0/5 (55.6%) 0/4 (19.0%) 0.0816
Recurrence 2/9 (22.2%) 6/16 (37.5%) 0.6608
Neoadjuvant TKI 0 (0.00%) 4 (19.1%) 0.2874
TKI treatment overall 4 (44.4%) 15 (71.4%) 0.2252
RFS (month) 39.0 (15.0-105.0) 82.0 (23.25-123.0) 0.57 (0.14-2.41) 0.4773
OS (month) 96.0 (39.0-178.0) 100.0 (55.0-149.0) 1.46 (0.23-9.15) 0.6598

NIH: National Institutes of Health; LN: lymph node; TKI: Tyrosine kinase inhibitor; RFS: recurrence-free survival; OS: overall

survival.
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Fig. 1. Kaplan-Meier curve of recurrence-free survival in
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location. However, these systems categorize tumors
broadly as gastric versus non-gastric, without specifi-
cally distinguishing lower GI GISTs. The MSKCC
nomogram and the AFIP-Miettinen classification do
recognize rectal GISTs as a distinct subgroup, and the
latter further subdivides small bowel tumors into duo-
denal and jejunal/ileal origins. Nevertheless, a dedi-
cated risk stratification model for colonic GISTs is
lacking, most likely because of their rarity and the
limited availability of robust clinical data.

Previous studies have demonstrated poorer DFS
in patients with colonic or rectal GISTs compared with
gastric GISTs. Kukar et al. and Liu et al. reported a sig-
nificantly higher risk of recurrence for colonic GISTs
(HR = 2.24, p = 0.016).*° However, other studies,
such as that by Li et al. using propensity score match-
ing, found no significant difference in DFS or OS be-
tween colonic and rectal GISTs."!

In our cohort, appendiceal and colonic GISTs ac-
counted for 30% of all lower GI cases, consistent with
prior reports. Spindle cell morphology predominated,
and only one case exhibited a mixed histological type.
About half of the patients underwent anatomical re-
section, and of those, approximately 64% had lymph
node sampling, but none showed nodal metastasis,
consistent with the rarity of lymphatic spread in GISTs.

Neoadjuvant TKI therapy was administered in four
patients, all with rectal GISTs, using imatinib (Glivec)
as first-line treatment. One patient was switched to
sunitinib (Sutent) as a second-line neoadjuvant TKI
due to progressive disease. Tumor size reduction ranged
from 23% to 38% after 3-12 months of therapy. Fif-
teen patients received adjuvant TKI therapy postoper-
atively, also initiated with imatinib, with some tran-
sitioning to sunitinib or regorafenib as required. Among
these, 11 patients had rectal GISTs, while the remain-
ing 4 had colonic or appendiceal GISTs. Decisions re-
garding neoadjuvant and adjuvant therapy were indi-
vidualized based on clinical judgment, reflecting real-
world practice. This likely contributed to the poorer
prognosis observed in patients who received neoad-
juvant TKI therapy, which may reflect the selection of
individuals with more advanced disease.

When comparing recurrence and non-recurrence
groups, individual factors such as tumor size, mitotic

index, necrosis, and margin status did not signifi-
cantly differ. However, all patients with recurrence
were classified as intermediate or high risk by NIH
criteria, whereas 47.1% of patients without recurrence
were similarly classified. All eight patients with very
low or low-risk tumors remained recurrence-free. De-
spite this trend, univariate analysis did not identify
NIH classification as a statistically significant predic-
tor of RFS (p > 0.99), most likely due to limited sam-
ple size. No similar trend was observed for OS. Among
the 8 patients who experienced recurrence, 6 devel-
oped local recurrence. All 6 patients underwent surgi-
cal resection for the recurrent tumors. Four of these
patients also developed distant metastases during fol-
low-up, involving the lungs, bone, liver, peritoneum,
and chest wall. Only one patient with peritoneal me-
tastasis underwent peritonectomy along with excision
of the locally recurrent tumor. The remaining 3 pati-
ents had their metastatic disease controlled with adju-
vant TKI therapy.

This study has some limitations. First, the 20-year
study period encompassed evolving diagnostic and
treatment paradigms, which may have introduced he-
terogeneity in clinical management. Second, mutational
analyses for KIT, PDGFRA, and other relevant genes
were not consistently performed, particularly in ear-
lier cases, limiting molecular correlation. Third, the
small sample size may have restricted statistical power
to detect meaningful associations and increased the
risk of both type I and type Il errors. Nevertheless, this
study provides valuable insight into a rare subgroup
of GISTs through a 20-year single-center experience.
Future multicenter or prospective studies with larger
cohorts are required to validate these findings and fur-
ther refine treatment strategies.

Conclusion

This study highlights the distinct clinicopatholo-
gical features and treatment patterns of lower GI GISTs.
While current risk stratification systems provide gen-
eral guidance, they may not fully capture the hetero-
geneity and unique clinical behavior of these rare sub-
types, particularly those arising in the colon and ap-
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pendix. Our findings emphasize the need for multi-
center collaboration and prospective studies to enhance
understanding of prognosis, refine risk assessment,
and guide therapeutic strategies for lower GI GISTs.
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