MEDIC.
SCIEN (R

CLINICAL RESEARCH

. e-ISSN 1643-3750

© Med Sci Monit, 2019; 25: 5408-5417
MON TOR DOI: 10.12659/MSM.915967

et So190s2s A Population-Based Study of the Incidence and
Published:  2012.07.21 Survival of Anorectal Gastrointestinal Stromal

Tumor
Authors’ Contribution: ABCDE 1 Zh|q|ang Liu* 1 Department of Pancreatic Surgery, Union Hospital, Tongji Medical College,
Study Design A BCEF 1 Shlhong Wu* Huazhong University of Science and Technology, Wuhan, Hubei, P.R. China
Data Collection B N 2 Department of Gastrointestinal Surgery, Union Hospital, Tongji Medical College,
Statistical Analysis C oG 1 Shanmiao Gou Huazhong University of Science and Technology, Wuhan, Hubei, P.R. China
Data Interpretation D BE 1 Yang Li
Manuscript Preparation E ACDE 1 Heshui Wu
Literature Search F .
Funds Collection G ACDEF 2 Yongfeng Li
* Zhigiang Liu and Shihong Wu contributed equally to this study
Corresponding Authors: Heshui Wu, e-mail: heshuiwu@hust.edu.cn, Yongfeng Li, e-mail: liyoungfeng@hust.edu.cn
Source of support: Shanmiao Gou was supported by the National Natural Science Foundation of China (No. 81472309)

Background: Gastrointestinal stromal tumor (GIST) is the most common type of primary gastrointestinal mesenchymal tumor,
but GISTs arising in the anus and rectum are rare. This study aimed to undertake a population-based analysis
of the incidence, patient demographics, and survival of patients with anorectal GIST compared with patients
with GIST arising from other sites based on the Surveillance, Epidemiology, and End Results (SEER) Program
database.

Material/Methods: The SEER database was used to identify all patients diagnosed with GIST and patients diagnosed with anorec-
tal GIST from 2000 to 2015. The incidence of GIST, baseline clinical and demographic data, tumor stage, and
patient survival data were analyzed, including overall survival (OS) and cancer-specific survival (CSS).

Results: A total of 277 patients with anorectal GIST were identified, with an incidence of 0.018 per 100,000. The inci-
dence of GIST arising from other sites was 0.719 per 100,000. The median age at diagnosis for anorectal GIST
was 57.5 years (range, 26-92 years), median tumor size was 6.55 cm (range, 0.6-20 cm), and surgery, but not
chemotherapy, improved OS and CSS. Patients with anorectal GIST had a mean 1-year, 3-year, 5-year, and 10-year
0S of 91.1%, 82.5%, 75.2%, and 58.5%, respectively. Patients with GIST arising at other sites had a mean 1-year,
3-year, 5-year, and 10-year OS of 88.3%, 76.4%, 66.5%, and 46.8%, respectively.

Conclusions: Anorectal GIST is a rare tumor that has a better outcome compared with GISTs arising at other sites in the gas-
trointestinal tract.
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Background

Gastrointestinal stromal tumor (GIST) is the most common type
of primary gastrointestinal mesenchymal tumor and is believed
to arise from the gastrointestinal interstitial cell of Cajal [1].
GISTs most commonly occur in the stomach and small intes-
tinal, and anorectal GISTs are rare [2]. GISTs show a spectrum
of malignancy from low-grade tumors to high-grade tumors
and can present as early-stage tumors confined to the bowel
wall, or as late-stage tumors with local invasion and metasta-
ses [3]. The prognosis of GIST is influenced by age, tumor size,
histological grade, and mitotic index [4]. Gastric GISTs have
been shown to have less aggressive malignant behavior when
compared with GISTs located in other sites [5]. Therefore, the
location of the primary tumor site has prognostic implications
for patients with GIST.

Surgical treatment varies in difficulty according to the location
of GIST. For anorectal GIST, it is difficult to achieve complete
resection due to the complex anatomic structure of the anus
and rectum. Surgery is a potentially curative first-line treatment
choice for GIST. However, imatinib, a targeted tyrosine kinase
inhibitor, has been recommended as effective postoperative
adjuvant treatment [6]. Imatinib is effective for the treatment
of metastatic or non-resectable GISTs and is used as neoad-
juvant therapy [7,8]. Wilkinson et al. [9] showed the effects of
imatinib on reducing tumor size, mitotic rate, and sphincter
preservation surgery in a cohort of 19 patients with rectal GIST.
However, studies on anorectal GISTs are limited and have pri-
marily been case reports or case series with small sample size.

Therefore, this study aimed to undertake a population-based
analysis of the incidence, patient demographics, and survival
of patients with anorectal GIST compared with patients with
GIST arising from other sites in the gastrointestinal tract based
on the Surveillance, Epidemiology, and End Results (SEER)
Program database.

Material and Methods

Patients

Patients with anorectal gastrointestinal stromal tumor (GIST)
from 2000 to 2015 were retrieved from the Surveillance,
Epidemiology, and End Results (SEER) Program database us-
ing SEER-Stat software (version 8.3.5) (https://seer.cancer.gov/).
Ethical consent was waived in this study as the SEER database
contained anonymized patient data. Based on the International
Classification of Disease for Oncology, 3 Edition (ICD-O-3) his-
tological classification, the SEER database was interrogated for
GISTs, corresponding to ICD-O-3 code 8936, for all sites. Data
on the frequency, incidence, treatment, and survival data of

CLINICAL RESEARCH

GISTs were retrieved. Patients with an unknown primary site
were excluded. Data for every GIST not located in rectum and
anus was were compared with anorectal GIST, and referred
to as ‘other GIST’

Baseline clinical and demographic patient characteristic data
retrieved included age, year of diagnosis, gender, race, and
marital status. Data on tumor variables included tumor loca-
tion, grade, treatment, and stage according to the American
Joint Committee on Cancer (AJCC) 7t edition, or the tumor,
node, metastasis (TNM) stage. Patient survival time from di-
agnosis to last follow-up or the date of death were included.
Patients with a live vital status or who were lost to follow-up
were right censored for overall survival (OS) analysis, and pa-
tient death not attributable to GISTs were right censored for
the cancer-specific survival (CSS) analysis.

Statistical analysis

Rates were per 100,000 and were age-adjusted according to
the 2000 US Standard Population, using the 19 age groups ac-
cording to the US Census P25-1130 (www.census.gov/prod/1/
pop/p25-1130). The annual percentage change in incidence was
analyzed using yearly endpoints. Survival curves were analyzed
using the Kaplan-Meier method by treatment modality and
AJCC stage and compared using the log-rank test. Continuous
variables were compared using the t-test. Comparison of cate-
gorical variables was performed using the chi-squared (y?) test.
Statistical analysis was performed using SPSS version 20.0 soft-
ware (SPSS Inc, Chicago, IL, USA) or SEER*Stat 8.3.5 software
(National Cancer Institute, Bethesda, MD, USA). P-values were
two-sided. P<0.05 indicated statistical significance.

Results

Patient and tumor characteristics

The Surveillance, Epidemiology, and End Results (SEER) Program
18 database search identified 277 anorectal GISTs, compared
with 9713 cases of GIST arising from other sites in the gastro-
intestinal tract, or ‘other GIST’ (Table 1). There were 56 patients
with an unknown primary site that were excluded. The baseline
characteristics were shown in Table 1. Data analysis showed
that 60.65% of anorectal GISTs and 52.35% of other GISTs were
diagnosed in male patients, and 39.35% of anorectal GISTs
and 47.65%of other GISTs were diagnosed in female patients
(P=0.006). Caucasian patients comprised 61.37% of anorectal
GISTs and 68.97% of other GISTs, African-American patients
represented 14.80% of anorectal GISTs and 18.01% of other
GISTS, and other ethnic groups accounted for 9.03% of ano-
rectal GISTs and 12.66% of other GISTS (P<0.001). Marital sta-
tus in anorectal GISTs (61.37% were married) and other GISTs
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Table 1. Demographic and clinical data of the patients included in the study.

Characteristic Anorectal GIST (N=277)
Gender, n (%) Male 168 (60.65) 5085 (52.35) 0.006
CFemale 109 (935 628 @res)
CEthnicity,n () white 70 ©3) 6699 (6897) w01
Bk n @80 a4 @soy)
other 25 (©0) 1230 (268
T~ 2 o7 5 030
 Marital status,n ) Married 170 6137 556 (57000 018
other o0 (3249 375 (784
T~ 7 61 s2  (17)
CAge ey Range 292 g1 0017
- Medan ss 2
Mean so23 6135
Csugeryn %) Nosugery 74 (671) 2003 (155 0083
Csurgey 200 (299 7531 @rse
T~ 1 03¢ 89 0%
Csunvivalmonths Range o191 o191 0023
Medan ss5 s
CMean 72 s903
CGrade Gradet 6 1095 oo;m
CGraden 2z 90
CGrademnv 20 o2
T~ 20s o126
Csize(em) Range 0620 o9 woo1
Medan ess s
CMean 698 os
locationn (%) Rectum/anus w7 N
Cstomach NA se (792
smallintestine N~ 2650 @r28)
Ccolon N 29 s
Esophagus Moo ss (s
other N 32 e
Cunknown Moo s (0s
Cincidencet o018 o0
 Annual percentage change (2000-2015) 2747 (P=0047) 3816 (Pc000)

* Rates are per 100,000 and age adjusted to the 2000 US Standard Population (19 age groups, census P25-1130) standard.
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Table 2. Tumor, node, metastasis (TNM) and (AJCC) staging for gastrointestinal stromal tumors (GISTs).

Anorectal Other Anorectal Other
TN GISTs (%) GisTs (%) ' value s GISTs (%) GisTs (%)  PVale
T7 TO 0 (0) 5 (0.1) 0.070 | 30 (23.8) 1586 (34.8) 0.151
T1 20 (15.9) 508 (11.1) 1l 14 (11.1) 548 (12.0) 0.825
T2 36 (28.6) 1235 (27.1) I} 33 (26.2) 560 (12.3) 0.025
T3 39 (31.0) 1119 (24.6) IV 11 (8.7) 747 (16.4) 0.124
T4 10 (7.9 883 (19.4) NA 38 (30.2) 1116 (24.5)
Tx 14 (11.1) 518 (11.4) Missing 151 5156
NA 7 (5.6 289 (6.3)
Missing 151 5156
N7 NO 115(91.3) 4102 (90.0) 0.934
N1 4 (3.2 166 (3.6)
Nx 7 (5.6) 289 (6.3)
Missing 151 5156
M7 MO 110 (87.3) 3598 (79.0) 0.108
M1 9 (7.1) 670 (14.7)
Mx 7 (5.6) 289 (6.3)
Missing 151 5156
A B
0.035 Incidence trend for rectal/anal GISTs, 2000-2015 10 Incidence trend for rectal/anal GISTs, 20002015
X ° I
g 0030 g0 . [
S ° g_ g ® @
g 0025 1. - —— g 82 IR SRR o
5 0.020 [ — < = ® ° s
3 0015 3 o = 02
£ oo w2l B0 APC=3816 []
< 0.005 P=0.047 [ = o1 P=0
0 ! 0.0 !
1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016
Year Year

Figure 1. Surveillance, Epidemiology, and End Results (SEER) data show the trend in the incidence of anorectal and other
gastrointestinal stromal tumors (GISTs), between 2000 and 2015. (A) The trend in the incidence of anorectal gastrointestinal
stromal tumor (GIST) between 2000 to 2015. (B) The trend in the incidence of other GISTs between 2000 to 2015.

APC - annual percentage change.

(57% were married) showed no statistically significant differ-
ence (P=0.18). The median (and mean) age at diagnosis was 57.5
years (mean, 59.23 years) for anorectal GIST and 62 years (mean,
61.35 years) for other GISTs. Patient age ranged 26-92 years
for anorectal GIST and 8-101 years for other GISTs (P=0.017).

The tumor, node, metastasis (TNM) classification and American
Joint Committee on Cancer (AJCC) stage are summarized in
Table 2. Staging information was reported in 45% of anorectal

GISTs (126/277) and other 55% of GISTs (4557/9713). Anorectal
GISTs were stage T2 (28.6%) and stage T3 (27.1%), whereas
other GISTs included a larger proportion stage T4 tumors
(19.4%) compared with T4 tumors (7.9%) in anorectal GISTs
(T1-T3 vs. T4; P=0.015). The majority of both anorectal and
other GISTs showed no lymph node involvement (91.3% vs.
90.0%) and no distant metastases (87.3% vs. 79.0%). Patients
with anorectal GISTs were most commonly stage Il (26.2%), fol-
lowed by stage | (23.8%), stage Il (11.1%), and stage IV (8.7%).
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Table 3. Treatment for gastrointestinal stromal tumors (GISTs).

Anorectal GISTs (%)

Surgery type
"""" Nosurgey 74 (67)
"""" localexcision 113 (408)
"""" Partial excison 42 (152)
 Totalexcsion 2 07
"""" Enblock dissection 39 (141)
"""" SugeyNOS 6 (2
"""" Unknown 1 (04
 Chemotherapy
"""" Nochemotherapy 134 (484)
"""" Chemotherapy 143 (516)

LiuZ. etal:
Incidence and survival of anorectal GIST
© Med Sci Monit, 2019; 25: 5408-5417

Other GISTs (%)

For other GISTs, 34.8% were stage |, followed by stage IV
(16.4%); and a similar proportion of stage Il (12.0%) and
stage Ill (12.3%). The difference was statistically significant
for stage Ill (P=0.025), but not for stage | (P=0.151), stage II
(P=0.852) and stage IV (P=0.124). Anorectal GISTs tended to
be localized and early stage when compared with other GISTs,
according to the analysis of the T-stage and tumor size data.

Incidence, treatment, and survival analysis

Analysis of data from the SEER database showed that between
2000 and 2015 the incidence of anorectal GIST was 0.018
per 100,000, with an annual percentage increase of 2.747%
(P=0.047) (Table 1, Figure 1A). The incidence of other GISTs
was 0.719 per 100,000, adjusted to the 2000 US standard pop-
ulation (census P25-1130) (Table 1, Figure 1B), and the annual
percentage change was 3.816% (P<0.001).

Data on the treatment modality was available in most cases,
including 276 anorectal GISTs and 9623 other GISTs (Table 3).
Surgery alone was the most commonly chosen treatment in
anorectal GISTs (46.4%) and other GISTs (48.0%) (Table 3), fol-
lowed by the combination of surgery and chemotherapy for
anorectal GISTs (26.8%) and other GISTs (30.2%) (Table 3). Local
excision was performed most commonly for anorectal GISTs
(40.8%), followed by partial excision (15.2%) and en bloc re-
section (14.1%). In other GISTs, the most frequent surgical pro-
cedure was partial excision (45.0%). En bloc resection (13.4%)
and local excision (10.7%) were performed much less frequently
for other GISTs. Chemotherapy treatment was used signifi-
cantly more often (51.6%) for patients with anorectal GISTs,
compared with patients with other GISTs (38.6%) (P<0.001).

The median (and mean) survival of patients with anorectal
GISTs were 55.5 months (mean, 59.23 months), which was

a significantly greater than for other GISTs with a median sur-
vival of 48 months (mean, 59.03 months) (P=0.023) (Table 1).

For patients with anorectal GIST, the overall survival (OS) at 1 year
(91.1%), 3 years (82.5%), 5 years (75.2%), and 10 years (58.5%)
and the cancer-specific survival (CSS) at 1 year (96.6%), 3 years
(92.3%), 5 years (86.6%), and 10 years (75.6%) were compared
with patients with other GISTs, with an OS at 1 year (88.3%),
3 years (76.4%), 5 years (66.5%), and 10 years (46.8%) and CSS
at 1 year (94.2%), 3 years (86.9%), 5 years (80.2%), and 10 years
(68.2%) (Table 4). The OS and CSS of patients with anorectal
GIST were significantly greater compared with patients with
other GISTs (Figure 2A, 2B). The 5-year survival rate was used to
evaluate the effectiveness of treatment and the impact of treat-
ment modalities on survival, as shown in Table 4. Surgery im-
proved the outcome of patients with anorectal GIST (Table 4),
while chemotherapy did not (Table 4). Treatments based on sur-
gery had the best outcome, while patients who underwent che-
motherapy showed no difference compared with patients with-
out chemotherapy and surgery.

To compensate for the impact of missing data on survival
analysis, survival data were compared for anorectal GISTs and
other GISTs in two matched groups, according to early stage
(1, 1) and advanced stage (I, IV). There was no significant sur-
vival difference for early stage anorectal GIST and other GISTs
(Figure 2C, 2D), but patients with advanced stage anorectal
GIST had a better outcome than patients with other GIST with
advanced stage (Figure 2E, 2F).

Discussion

Gastrointestinal stromal tumor (GIST) is the most common mes-
enchymal tumor originating from the gastrointestinal tract, and
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Table 4. Survival analysis for patients with anorectal gastrointestinal stromal tumors (GISTs) and GISTs arising at other sites in the
gastrointestinal site.

Anorectal GISTs Other GISTs p-value
Overall survival (0S) (%) 0.004
"""" lyear o1 g3
"""" Syear 85 788
"""" Syear 152 es
"""" 10year sss s
© Cancerspecific suvival (CSS) (%) 0041
"""" lyear % ez
"""" Syear 93 g9
"""" Syer 8 g2
"""" 0year 15 &2
 syearoverallsuwival (05) (%)
"""" Nosugery a6 oo
"""" Swgey 87
"""" Nochemotherapy 757 o954
"""" Chemotherapy 788
"""" Neither surgery or chemotherapy 555 Ref
"""" Chemotherapyalone ~s33 o037
"""" Sugeryalone 81 oo
"""" Chemotherapy + sugery 88 <o
© Syearcancerspecificsuvival (CSS) (%)
"""" Nosugery 712 oo
"""" Sugey 03
"""" Nochemotherapy 87 oaa
"""" Chemotherapy 885
"""" Neither surgery or chemotherapy 717 Ref
"""" Chemotherapyalone 7726  og5
"""" Surgeryalone 89 o000
"""" Chemotherapy + surgery 933 oo
syearOSbystage (%) 0131
"""" Stage l+lleay) 953 g9
"""" Stage W4V (ate) 8 sz
 syearCSSbystage () 0100
"""" Stage I+l eaty) 10 94
"""" Stage W4V (ate) 923  e9

Ref — reference.
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Figure 2. Surveillance, Epidemiology, and End Results (SEER) data show the trend in overall survival (OS) and cancer-specific survival
(CSS) for patients with anorectal gastrointestinal stromal tumor (GIST) compared with other GISTS, between 2000 and 2015.
(A) Overall survival (OS) for anorectal gastrointestinal stromal tumor (GIST) and other GISTs. (B) Cancer-specific survival (CSS)
for anorectal GIST and other GISTs. (C) OS for low stage (I, Il) anorectal GIST and other GISTs. (D) CSS for low stage (I, Il)
anorectal GISTs and other GISTs. (E) OS for advanced stage (Ill, IV) anorectal GISTs and other GISTs. (F) OS for advanced

stage (llI, V) anorectal GISTs and other GISTs.
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most GISTs are found in the stomach and small intestine [10].
Treatment and survival data for the more common types of
GIST have been analyzed in previous studies [11-14]. However,
because anorectal GISTs are rare, there have been few previ-
ous studies that have evaluated the survival data according
to patient demographics, stage, and treatment. The findings
of the present study showed that the incidence of anorectal
GISTs was 0.018 per 100,000 with an increased annual per-
centage change of 2.747% (Table 1, Figure 1A) and anorec-
tal GISTs comprised 2.8% of all GISTs. Age at diagnosis, male
gender, African-American ethnicity, and advanced stage at
presentation have previously been reported to be associated
with reduced overall survival (OS) for patients with GISTs [15].
The findings of the present study have shown that anorectal
GISTs were more common in men, presented at a younger
age, and were less common in African-Americans when com-
pared with other GISTs (Table 1). More than half of the ano-
rectal GISTs were stage T2 (28.6%) and T3 (31.0%), while few
patients had lymph node involvement (3.2%) and distant me-
tastasis (7.1%) (Table 2). The percentage of cases diagnosed
with early stage (I, Il) and advanced stage (lIl, IV) anorectal
GIST were almost equal (Table 2).

Ye et al. [16] previously reported that tumor location was not
an independent prognostic factor in resectable small GISTs,
while other studies identified tumor location as an independent
prognostic factor in predicting patient survival [17,18]. In the
present study, the 1-year, 3-year, 5-year, and 10-year OS and
cancer-specific survival (CSS) were significantly greater in pa-
tients with anorectal GIST when compared with patients with
other GISTs (Table 4). These findings are consistent with a pre-
viously published study [19]. For patients with early-stage tu-
mors, survival rates in patients with anorectal GIST were not
significantly different from survival rates in patients with other
GISTs (Figure 2C, 2D). In advanced stage anorectal GIST, the OS
was higher than other GISTs, but this finding was at the limit
of statistical significance (P=0.054) (Figure 2E), whereas the
CSS was significantly greater in patients with anorectal GISTs
compared with patients with other GISTs (P=0.045) (Figure 2E).
Survival analysis showed no significant difference between pa-
tients with early stage (I, Il) and late stage (Ill, IV) anorectal
GIST (Table 4). Combined with the smaller tumor size (Table 1)
and fewer cases of late-stage (T4) tumors, anorectal GIST ap-
peared to be less aggressive that GIST arising from other sites
in the gastrointestinal tract (Table 2).

Surgery was commonly used in the treatment of anorectal GISTs
and other GISTs (Table 3). More than half of patients with ano-
rectal GIST received chemotherapy, while only 38.6% of patients
with other GISTs received chemotherapy (Table 3). Local excision
was the most common surgical treatment method in anorec-
tal GISTs, while partial excision was the most common surgical
treatment method in other GISTs (Table 3). Surgical resection is

CLINICAL RESEARCH

the standard treatment for localized GISTs and chemotherapy
was preferentially recommended as an effective therapy for ad-
vanced GISTs or locoregional disease with a significant risk of
relapse [20-22]. As the majority of anorectal GISTs have local
recurrence after surgical resection, negative surgical margins
were important [23]. However, complete surgical resection can
be technically difficult in rectal GISTs because surgery is per-
formed deep in the narrow pelvis and there is a risk of injuring
the sphincter muscles or other adjacent organs [24].

In the present study, surgery was found to significantly im-
prove the outcome of patients with anorectal GIST, while che-
motherapy did not improve patient outcome (Table 4). The
study findings showed that a combination of chemotherapy
and surgery resulted in the greatest 5-year OS and CSS from
survival analysis (Table 4). In recent decades, imatinib has been
shown to be an effective preoperative chemotherapy agent in
reducing tumor size and mitotic activity, making radical surgi-
cal resection more feasible and increasing the chance of pres-
ervation of the anal sphincter [23,25]. Recently, several stud-
ies have reported the superiority and advantage of the use of
surgery with the combined use of adjuvant imatinib for ano-
rectal GIST [26-28]. However, because of the limited number
of only five patients with anorectal GIST included in the study
by Kaneko et al. [25], it is difficult to directly compare the find-
ings from the present study. In the present study, chemotherapy
was not found to improve the OS and CSS for patients with
anorectal GIST (Table 4).

Anorectal cancer comprises about one-third of all colorectal
cancer (CRC), which is the second leading cause of cancer death
in the United States [29]. More than 90% of anorectal cancers
are adenocarcinomas [30]. Because there is no previously pub-
lished data that compared anorectal GISTs with anorectal ad-
enocarcinoma, a comparison was made as part of the present
study on lymph node metastasis, distant metastasis, OS, and
CSS between these two groups (Table 5). The anorectal GISTs
showed better 0S, CSS, less lymph node and distant metas-
tasis than anorectal adenocarcinoma (Table 5).

This study had several limitations. Firstly, due to the analysis of
retrospective data from the Surveillance, Epidemiology, and End
Results (SEER) Program database, there was likely to be bias
arising from data input and also missing data. Second, some
treatment data was not obtained, including the specific type
and duration of chemotherapy, and data on the adequacy of
the surgical resection margin, which is important for survival
analysis. Also, for more than half of patients, data on the tu-
mor stage information was missing, which might affect the
results and the conclusions made. However, this is the first
study on the incidence and survival of anorectal GISTs with
large sample size, and the use of the nationally representa-
tive SEER database add to the previously limited knowledge
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Table 5. Comparison of the incidence of lymph node (LN)
and distant metastasis, overall survival (OS) and
cancer-specific survival (CSS) between anorectal
gastrointestinal stromal tumors (GISTs) and anorectal
adenocarcinoma.

Anorectal Anorectal
GISTs adenocarcinoma Egalue

0S, % <0.001
"""" iy o1 sg
"""" 3y ss 708
"""" sy 72 el2
"""" oy  sss 47
es% oo
"""" 1y  9%e 89
"""" 3y %3 786
"""" sy 86 ea4
"""" oy 756 el7
Node-, % o3 599 <001
Nodet,% 32 34
Ne%  se o7

:‘/L" metastasis, g7 83.5 <0.001
Metastasis, % 71 165
Mm% 56 o
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of incidence and survival in patients with anorectal GIST com-
pared with other GISTs.

Conclusions

Anorectal gastrointestinal stromal tumor (GIST) is a rare tumor
that has a better outcome compared with GISTs arising at other
sites in the gastrointestinal tract. The findings of this popula-
tion-based study showed that anorectal GIST was more likely
to be diagnosed at an earlier stage (T2 and T3), with a lower
tumor grade, and with fewer involved lymph nodes and distant
metastases compared with other GISTs. Patients with anorec-
tal GIST had a better outcome compared with patients with
other GISTs and that surgical treatment, rather than chemo-
therapy, resulted in improved survival. However, the role of
chemotherapy in anorectal GIST requires further large-scale
controlled clinical studies.
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