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Rectal gastrointestinal stromal tumors (GISTs) are rare, and limited information is available concerning their manage-
ment and long-term outcomes. We retrospectively evaluated the clinicopathological characteristics, surgical management, 
and long-term outcomes of rectal GISTs from a single institution.

All surgically treated patients with rectal GISTS at the Department of General Surgery, West China Hospital, Sichuan 
University were identified between January 2005 and May 2014. The overall survival (OS) and disease-free survival (DFS) 
were assessed by the Kaplan-Meier method. 

Forty-five patients with rectal GISTs (33 males and 12 females) were identified. Patients presented with rectal bleeding 
(n = 13; 28.9%) and altered bowel habits (n = 11; 24.4%). The cohort study of 45 patients included 4 very low-risk, 10 low-
risk, 1 intermediate-risk, and 30 high-risk patients. A total of 21, 13, and 11 patients underwent local resection (Group 1), 
abdominoperineal resection (Group 2), and super-low or low anterior resection (Group 3), respectively. Group 1 had a smaller 
tumor sizes and shorter distances from the anal verge compared with the other groups (P < 0.05). The one-, three-, and five-
year DFS rates for the entire cohort study were 90.4%, 69.3%, and 57.0%, respectively. High National Institutes of Health 
(NIH) risk categories (HR = 1.62) were associated with low DFS rates (P = 0.035). The DFS was significantly improved by 
imatinib mesylate (IM) adjuvant therapy in the high-risk subgroup (P = 0.001). 

The type of surgery should be chosen based on the location and size of the rectal GISTs. Adjuvant IM therapy was associated 
with improved DFS in patients with high-risk tumors, and classification was strongly associated with the patient outcome.
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Gastrointestinal stromal tumors (GISTs) were misdiag-
nosed as smooth muscle or neurogenic tumors for decades. 
Mazur and Clark re-evaluated the histogenesis of GISTs in 
1983, and subsequent research has confirmed that GISTs are 
the most common mesenchymal tumors of the gastrointestinal 
tract; these tumors are believed to arise from the interstitial 
cells of Cajal or their precursors [1‒3]. The annual incidence 
of GISTs has been estimated in the range 10/106 to 15/106 

[4‒5]. GISTs usually originate from the stomach (50% to 60%) 
and small intestines (20% to 30%); approximately only 5% of 
GISTS originate from the rectum, which account for 0.1% 
of all rectal tumors [6‒7].To date, surgery with histologically 
negative margins is the cornerstone of treatment for primary 
resectable GISTS [8]. However, rectal GISTs with R0 resec-

tion are challenging for surgeons because of the involvement 
of adjacent structures, such as the prostate in males and the 
vagina in females [9]. Therefore, multivisceral resections may 
be needed for complete surgical resection of rectal GISTs. 
Surgeons currently select the surgical procedure based on the 
tumor location, but no standardized guidelines for selection 
are available.

The available literature on rectal GISTs is limited to date; 
most studies on rectal GISTs have small sample sizes [10‒11]. 
In the current study, we aimed to evaluate the clinicopatho-
logical characteristics, surgical management, and long-term 
outcomes of rectal GISTs of patients from a single medical 
institution. The prognostic factors associated with disease-free 
survival (DFS) were determined.
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Patients and methods

Patient selection. Medical charts of patients who received 
a histological diagnosis of rectal GISTs and who underwent 
surgical treatment between January 2005 and May 2014 were 
retrospectively analyzed. We reviewed the medical records 
to obtain data on the demographic and clinicopathological 
characteristics, surgical interventions, medication, therapy, 
and recurrence/metastasis events. Preoperative abdominal CT 
scans, colonoscopy, and trans-rectal sonography were routinely 
performed to evaluate the tumors. All pathological slides were 
reviewed by a senior pathologist to confirm the previous diag-
nosis. Patients with other malignant tumors at diagnosis or with 
incomplete medical records were excluded from the study.

Surgery and medication management. Surgical pro-
cedures were considered to achieve R0 resection (i.e., the 
absence of microscopically residual tumor and rupture of 
tumor) as much as possible. Patients were grouped based on 
the type of operation performed, as follows: trans-abdominal 
or anal local resection (Group 1), abdominoperineal resec-
tion (Group 2), and super-low or low anterior resection 
(Group 3). Patients underwent one of these three surgical 
procedures, and the selection was mainly based on the tumor 

size and location. The surgical margins were pathologically 
confirmed as negative, and the digestive tract was recon-
structed. Tumor risk categories were evaluated according to 
the modified National Institutes of Health (NIH) classifica-
tion [12]. The indicated preoperative and adjuvant treatments 
with imatinib mesylate (IM) for intermediate- and high-risk 
patients were administered by the attending clinicians with 
the patient’s consent. The recommended IM dosage was 
400 mg/d. Patients that received preoperative IM therapy 
underwent a trans-rectal biopsy to confirm the diagnosis, 
according to the National Comprehensive Cancer Network 
guidelines [13]. All patients signed informed consent before 
receiving any treatment.

Statistical analysis and follow-up. Median values were 
used to describe the continuous data. Measurement data was 
expressed as mean ± standard deviation. Categorical data from 
different groups was compared using the χ2 test or Fisher’s 
exact test. One-way ANOVA was used to compare continu-
ous data. DFS was calculated from the time of operation to 
either biopsy-proven or radiologic evidence of recurrent or 
metastatic disease. The overall survival (OS) was defined as 
the period from surgery to the patient’s death or until the 
last follow-up. Cumulative event rates were estimated by the 

Figure 1. Representatives of preoperative therapy with imatinib mesylate. A1: CT scan shows a mass with approximately 12cm×11cm in size located in 
the pelvis. A2: Tumor had shrunk to the size of 6.4cm×5.9cm after 4 months of preoperative IM therapy with a dosage of 400 mg/d. B1: A patient with 
anastomotic recurrence of tumor size 7.8cm×6.5cm (The tumor was excised 8 years ago). B2: Tumor size reduced to 2.7cm×2.6cm with a duration of 6 
months of preoperative IM. Eventually, he received reoperation.
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Kaplan–Meier method and compared by the log-rank test. 
The Cox proportional hazards regression model were used to 
estimate the hazard ratios for DFS. P < 0.05 was considered 
statistically significant. All data analyses were performed using 
the SPSS version 17.0 statistical software package for Microsoft 
Windows. Follow-up was performed through regular outpa-
tient visits and telephone calls to the patient after the patient 
was discharged from the hospital (at intervals of 3 months 
to 6 months). Abdominal and/or pelvic enhanced CT was 
routinely performed. The median follow-up of this series was 

38 months (in the range 3 months to 115 months). The censor 
date of the follow-up was August 2014.

Results

Patient demographics and tumor characteristics. We 
included 45 rectal GISTs patients, among which 33 were males 
and 12 were females, with a median age of 55 years old (≤60 
years old in 30 cases and >60 years old in 15 cases). Patients 
with rectal GISTS presented several symptoms, including the 
following: rectal pain (n = 8; 17.8%), rectal bleeding (n = 13; 
28.9%), difficulty with defecation (n = 5; 11.1%), change in 
bowel habits (n = 11; 24.4%), urinary complaints (n = 3; 6.7%), 
and others (n = 5; 11.1%, including incidentally found and 
palpable mass). The tumor sizes varied from 1 cm to 13 cm, 
with a median size of 5 cm (25 patients with ≤5 cm and 20 
patients with >5 cm).Tumor sites were mainly located in the 
lower two-thirds of the rectum. The cohort study of 45 patients 
included 4 very low-risk, 10 low-risk, 1 intermediate-risk, and 
30 high-risk patients. A total of 8 gene mutations were available 
(6 mutations in KIT exon 11, 1 mutation in KIT exon 9, and 1 
mutation with wild type). Genetic data for the remaining cases 
were unavailable because of the patient’s refusal to undergo 
genotyping mainly due to economic reasons. Three patients 
notably showed rectal polyps. Three other patients were treated 
with preoperative IM at a standard dosage of 400 mg/d, and 
medication continued for 5, 10, or12 months. Partial response 
was obtained from these three patients. One patient with local 
tumor relapse received preoperative IM therapy and under-
went reoperation (Figure 1). Adjuvant IM dose of 400 mg/d 
was administered to 13 patients (28.9%) for a median time of 
18 months (in the range 3 months to 46 months). A number of 
high-risk patients refused IM therapy mainly due to economic 
reasons. In one of these patients, the IM dosage was reduced 
to 300 mg/d because the patient presented with abnormal liver 
function, severe vomiting, and nausea, as shown in Table 1.

Surgical outcome. The clinicopathological features of the 
three types of surgical procedures are listed in Table 2. All 
patients in this cohort received surgical treatment. Trans-
abdominal or anal local resection (Group 1) was performed 
in 21 patients (46.7%). Abdominoperineal resection (Group 
2) was conducted in 13 cases (28.9%), whereas11 patients 
(24.4%) underwent super-low or low anterior resection 
(Group 3). Compared with Group 1, Group 2 patients stayed 
in the hospital longer (12.1 ± 3.2 d vs. 17.1 ± 3.8 d, P = 0.001), 
had larger tumor sizes (3.4 ± 1.8 cm vs. 7.3 ± 3.3 cm, 
P = 0.000), and had tumors located at greater distances from 
the anal verge (4.3 ± 2.1 cm vs. 6.6 ± 2.5 cm, P = 0.026). Group 
3 patients showed larger tumor sizes and had tumors located 
at greater distances from the anal verge (P < 0.05) than Group 
1 patients. Group 2 comprised a higher number of interme-
diate- and high-risk patients than Group 1 (P = 0.003). Two 
patients in Group 2 had multivisceral resection (one had 
prostatectomy and the other one had uterectomy). Four 
patients (8.9%) experienced postoperative complications, 

Table 1. The demographic and tumor characteristics of patients with 
rectal GISTs

Variables No. of Patients  
(n=45 )

Percentage 
(%)

Age (years) 
≤60 30 66.7
>60 15 33.3
Gender
Male 33 73.3
Female 12 26.7

Clinical presentation
Rectal pain 8 17.8
Rectal bleeding 13 28.9
Difficult defecation 5 11.1
Change in bowel habits 11 24.4
Urinary complaints 3 6.7
Others* 5 11.1

Tumor size (cm)
≤5 25 55.6
>5 20 44.4

Distance from anal verge (cm)
≤5 28 62.2
6-10 11 24.4
>10 6 13.3

Mitotic index (50HPF)
≤5 24 53.3
6-10 16 35.6
>10 5 11.1

NIH risk categories
Very low 4 8.9
Low 10 22.2
Intermediate 1 2.2
High 30 66.7

Preoperative IM therapy 3 6.7
Adjuvant IM therapy 13 28.9
Accompanied with rectal polyps 3 6.7
Liver metastasis at diagnosis 1 2.2
Reoperation for recurrent patients 6 13.3
Median follow-up (range, months) 38 (3-115) -
Hospital stay (days, mean ± SD) 14.0±4.1 -

*Others included incidentally found and palpable mass.
NIH: National Institutes of Health.
HPF: High power field.
IM: Imatinib mesylate.
SD: Standard deviation
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such as intestinal obstruction (n = 1), abdominal infection/
abscess (n = 1), wound infection/dehiscence (n = 1), and 
rectal bleeding (n = 1). Only one patient (with anastomotic 
fistula) required reoperation. The three groups were not sig-
nificantly different in terms of gender, age, surgical margin 
status, OS time, and DFS time of patients. However, a trend 
for better OS was achieved in Group 1 compared with Group 
2 (P = 0.053).

Tumor immunohistochemical features. Immunohisto-
chemical investigation revealed that 1 tumor (2.2%) and 39 
tumors (86.7%) stained focal positive and positive for CD117, 
respectively. A total of 36 tumors (80.0%) stained positive for 
CD34, 5 tumors (11.1%) stained positive for S-100 proteins, 
6 tumors (13.3%) stained positive for smooth muscle actin 
(SMA), and 2 tumors (4.4%) stained positive for desmin. 
The Ki-67 labeling index was ≤5% in 20 patients (44.4%), 
6% to 10% in 19 patients (42.2%), and >10% in 6 patients 
(13.3%). The mean Ki-67 labeling index was 7.6%. The tumor 
recurrence/metastasis was not statistically significant for the 
tumors that were positive for CD117, CD34, S-100, SMA, or 
desmin and the unstained tumors (Table 3). Most patients had 
a mitotic count of ≤5 mitosis events per 50 high-power fields 
(n = 24; 53.3%). As shown in Figure 2.

Survival analysis. After a median follow-up period of 38 
months (in the range3 months to 115 months), the median 
DFS was 22 months (in the range5 months to 96 months). 
However, the median OS was not reached. After the last 

Table 2. The tumor characteristics and surgical outcomes of three operative interventions

Variables Group 1 (n=21) Group 2 (n=13) Group 3 (n=11)
Gender (M/F) 17/4 9/4 7/4
Age (years, mean±SD) 53.5±10.0 58.6±10.3 57.4±13.3
Hospital stay (days, mean ± SD) 12.1±3.2a 17.1±3.8 14.6±4.0
Tumor size (cm, mean±SD) 3.4±1.8a 7.3±3.3 6.0±2.3c

Distance from anal verge (cm, mean±SD) 4.3±2.1a 6.6±2.5b 9.1±4.1c

NIH risk categories
Very low and low (%) 11 (52.4) 0 (0.0) 3 (27.3)
Intermediate and high (%) 10 (47.6) 13 (100.0) 8 (72.7)

Surgical margins status
R0 (%) 21 (100.0) 12 (92.3) 10 (90.9)
R1 (%) 0 (0.0) 1 (7.7) 1 (9.1)

Intestinal obstruction (%) 0 (0.0) 1 (7.7) 0 (0.0)
Abdominal infection/abscess (%) 0 (0.0) 0 (0.0) 1 (9.1)
Wound infection/ dehiscence (%) 0 (0.0) 1 (7.7) 0 (0.0)
Anastomotic fistula (%) 0 (0.0) 0 (0.0) 0 (0.0)
Rectal bleeding (%) 1 (4.8) 0 (0.0) 0 (0.0)
Multivisceral resection (%) 0 (0.0) 2 (15.4) 0 (0.0)
Tumor recurrence/metastasis (%) 10 (47.6) 5 (38.5) 3 (27.3)
Overall survival (months ) 61.2±36.5 37.7±27.4 54.9±33.8
Disease free survival (months) 47.6±38.5 32.3±25.6 51.3±32.5

a: comparison between Group 1and 2, P<0.05.
b: comparison between Group 2 and Group 3, P<0.05.
c: comparison Group 1 and Group 3, P<0.05.
NIH: National Institutes of Health.
SD: Standard deviation.

Table 3. Tumor immunohistochemical features of rectal GISTs (n=45)

Variables Case No. Recurrence/
metastasis

No recurrence/
metastasis

P value

CD117 (%) 1.000
- 5 (11.1) 2 (40.0) 3 (60.0)
+ 40 (88.9) 17 (42.5) 23 (57.5)
CD34 (%) 0.264
- 9 (20.0) 2 (22.2) 7 (77.8)
+ 36 (80.0) 17 (47.2) 19 (52.8)
S-100 (%) 1.000
- 40 (88.9) 17 (42.5) 23 (57.5)
+ 5 (11.1) 2 (40.0) 3 (60.0)
SMA (%) 0.686
- 39 (13.3) 16 (41.0) 23 (59.0)
+ 6 (86.7) 3 (50.0) 3 (50.0)
Desmin (%) 1.000
- 43 (95.6) 18 (41.9) 25 (58.1)
+ 2 (4.4) 1 (50.0) 1 (50.0)
Ki-67 index (%) 0.178
≤ 5% 20 (44.4) 6 (30.0) 14 (70.0)
6-10% 19 (42.2) 10 (52.6) 9 (47.4)
>10% 6 (13.3) 3 (50) 3 (50)

follow-up, 19 patients showed tumor recurrence or metastasis. 
Among these 19 patients, 6 patients (13.3%) underwent sur-
gical resection again. One case had postoperative thigh root 
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Figure 3. Kaplan-Meier curves for OS and DFS of rectal GISTs patients with surgically treated. The 1-, 3- and 5-year DFS for the entire cohort were 
90.4%, 69.3% and 57.0%, respectively. OS for the entire population were 97.7% at 1 year, 81.6% at 3 years, and 64.6% at 5 years (n=45).

Figure 2. Tumor immunohistochemical features of rectal GISTs patients. The lesion was stained positive for CD117 (A, ×400) and CD34 (B, ×400). The 
Ki-67 labeling index was approximately to 8% (C, ×400). Mitotic count of >10 mitosis events per 50 high-power fields were observed (D, ×400)
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metastasis after eight years. The one-, three- and five-year DFS 
for the entire cohort were 90.4%, 69.3%, and 57.0%, respec-
tively. The OS rate for the entire population was 97.7% after 
one year, 81.6% after three years, and 64.6% after five years 
(Figure 3). The important predictors of DFS, as identified by 
univariate analysis, were age, NIH risk category, and mitotic 
index (Table 4). However, the multivariate Cox regression 
model showed that only the NIH risk categories were the in-
dependent prognostic factor for DFS (hazard ratio, 1.62; 95% 
confidence interval, 1.034 to 2.551; P = 0.035). In addition, 
the high-risk subgroup of patients who received IM adjuvant 
treatment (n = 13) had significantly longer median DFS than 
those that were not subjected to IM treatment (n = 17; 34 
months vs. 20 months, P = 0.001).

Discussion

Limited data are available on the clinical presentation, 
surgical management, and survival of rectal GISTs. However, 
the number of studies focusing these rare tumors is growing. 
In the current study, we defined the presentation of patients 
with rectal GISTs and explored the prognostic factors associ-
ated with DFS. Our findings demonstrated that adjuvant IM 
therapy was associated with improved DFS in patients with 
high-risk tumors. The NIH classification was relatively strongly 
associated with patient outcomes.

Rectal GISTs occurred mainly in adults (median age of 59 
years old), which is in line with the data in previous studies 
[14]. Our cohort of patients was predominantly male (73.3%), 
which is similar to data in other studies [9, 10]. The tumor size 
of rectal GISTs patients was small with a median size of 5 cm, 
which was in agreement with the data obtained by Jakob et 
al. [15]. Nonspecific clinical presentations for rectal GISTs 
could be used, especially when small tumors are involved. 
Consistent with previous reports, patients with rectal GISTS 
in the current study generally presented with gastrointestinal 
bleeding and altered bowel habits [8]. However, some patients 
were asymptomatic, including those with palpable masses that 
were incidentally found. Therefore, surgeons and endoscopy 
experts must be fully acquainted with this disease. In addition, 
we found that most of the tumor sites were located in the lower 
two-thirds of rectum, as previously reported [16]. High-risk 
patients with rectal GISTs account for most cases (66.7%) in 
the present study. This result agrees with most of the results of 
previous studies [9,15], except those of Zhou [14].

Immunohistochemical investigation is critical for the 
diagnosis of GISTs. CD117 is a TKI receptor that is the most 
important molecular diagnostic marker for GISTS. This mark-
er is expressed in more than 90% of stromal tumors. Tielen et 
al. [10] reported that 32 patients with rectal GISTs had 88% 
CD117-positive expression rate. Furthermore, high positive 
expression of CD117 (93%) for this type of lesion was reported 
[14]. Consistent with previous findings, we found that 86.7% 
of patients in this series were positive for CD-117. CD117 
positivity is not the gold standard for the diagnosis of GISTS, 

but it is a major defining characteristic of GISTs. The Ki-67 
protein is a cellular marker for proliferation and is expressed 
in the nuclei of cells in the late G1, S, G2, and M phases of the 
cell cycle. Approximately 44.4% patients in our cohort study 
had a Ki-67 labeling index of ≤5%, whereas 42.2% cases had 
6% to 10% and 13.3% patients had >10%. The mean Ki-67 
labeling index was 7.6%, which was much higher than that of 
duodenal GISTs [17].

Surgical resection remains the mainstream treatment for 
rectal GISTs; this technique includes local resection, anterior 
resection, and abdominoperineal resection [10]. However, 
surgical resection for GISTs can be difficult and is often 
accompanied by considerable complications. The choice of 
surgical procedures for rectal GISTs is generally based on the 
tumor size and location. Our data showed that small GISTs 
located within 5 cm of the anal verge are ideally treated with 
trans-anal local resection. Limited resection is theoretically 
simple and feasible, but the risk of early tumor recurrence 

Table 4. Univariate analysis of factors associated with disease-free survival 
(DFS) for rectal stromal tumors (n=45)

Characteristics Median DFS time 
(range)

P value

Age (years) 0.032
≤60 (n=30) 33.5 (3-110)
>60 (n=15) 33 (5-96)

Gender 0.716
Male (n=33) 33 (3-110)
Female (n=12) 34 (4-108)

Distance from anal verge (cm) 0.859
≤5 (n=28) 30.5 (3-110)
6-10 (n=11) 32 (4-94)
>10 (n=6) 62.5 (15-85)

Types of surgery 0.725
Group 1 (n=21) 34 (3-110)
Group 2 (n=13) 27 (5-86)
Group 3 (n=11) 46 (4-98)

Tumor size (cm) 0.336
≤5 (n=25) 34 (3-110)
>5 (n=20) 30 (4-96)

NIH risk categories 0.004
Very low and low (n=14) 59.5 (3-110)
Intermediate and high (n=31) 27 (4-96)

Mitotic index (50HPF) 0.006
≤5 (n=24) 62.5 (3-110)
6-10 (n=16) 62.5 (4-94)
>10 (n=5) 29 (8-38)

IM adjuvant therapy 0.667
Yes (n=13) 35 (6-96)
No (n=32) 32 (3-110)

DFS: Disease free survival.
NIH: National Institutes of Health.
HPF: High power field.
IM: Imatinib mesylate.
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caused by incomplete excision has been noted in a previous 
study [18]. We observed that 47.6% of the total number of 
patients experienced tumor recurrence or metastasis after 
local resection, and this rate was higher than that of the ab-
dominoperineal resection (38.5%) and the super-low or low 
anterior resection (27.3%). However, this difference was not 
statistically significant. Multivisceral resections were per-
formed in two patients, whereas one case had R1 resection. 
The recurrence rate for incompletely resected GISTs notably 
reached up to 90% [19]. In the present study, all two patients 
with R1 resection showed tumor recurrence.

A previous study showed that the five-year DFS and OS for 
rectal GISTs were 33% and 46%, respectively [9]. The five-year 
DFS for the current cohort was 57.0%. The OS for the entire 
population was 64.4% after five years. The improved survival 
was due to the higher proportion of patients who treated with 
adjuvant IM therapy, as observed in the present study. Previ-
ously reported factors associated with the DFS and/or OS of 
GISTs include the tumor size, location, mitotic count, and NIH 
classification [9,14,20]. We found improvement in the DFS 
of patients showing very low- and low-risk tumors compared 
with in patients showing intermediate- and high-risk tumors. 
Previous research revealed that age may also be a prognostic 
factor [20]. We found that age (≤60 years vs.>60 years) was 
associated with DFS. However, the multivariate Cox regression 
model excluded this variable in this series.

The drug IM played a key role in the present-day man-
agement of GISTs when used in the preoperative therapy or 
adjuvant treatment. Preoperative IM therapy in the present 
study increased the chance of radical surgery. Among the 
three patients with large tumors, one received surgery after 
preoperative IM therapy, whereas the other two obtained 
R0 resection. Furthermore, one patient with local tumor 
recurrence after preoperative IM underwent reoperation. 
The appropriate duration of preoperative therapy remains 
controversial. Generally, surgical resection is performed at 6 
months to 12 months after the start of IM treatment to achieve 
maximum effects [21]. Previous studies showed that adjuvant 
IM therapy can improve the DFS and OS of GISTs patients; 
adjuvant IM for 3 years became the recommended standard 
of care for high-risk patients [22, 23]. The high-risk subgroup 
of patients who received IM adjuvant treatment in the present 
study showed significantly improved median DFS than those 
who did not underwent IM treatment (34 months vs. 20 
months, P = 0.001). This result confirmed the effectiveness of 
IM as an adjuvant for GISTs.

In conclusion, our observations showed that the most com-
mon clinical presentation of rectal GISTs was rectal bleeding 
(28.9%), followed by altered bowel habits (24.4%). The type 
of surgical treatment should be chosen based on the tumor 
location and size. Most rectal GISTs (66.7%) are considered 
to have a high risk of recurrence. The NIH risk level is the 
most useful independent prognostic factor for rectal GISTs. 
Furthermore, adjuvant IM therapy should be recommended 
for patients who are at high risk of recurrence.
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