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Abstract. The aim of the present study was to assess the 
clinicopathological features and prognostic factors of 
primary small gastrointestinal stromal tumors (GISTs) 
outside the stomach. The clinical data, clinicopatho-
logical features and prognostic factors of 20 patients with 
a pathologically‑confirmed diagnosis of non‑gastric GIST 
that were treated at Liaoning Cancer Hospital & Institute 
between July 2006 and December 2013 were retrospectively 
analyzed. In total, 15 patients were male and 5 were female, 
with a median age of 58 years (range, 44‑82 years). A change 
in bowel habits was the original symptom of rectal small 
GISTs in 6 out of 8 patients, while patients with small GISTs 
in other locations demonstrated no overt symptoms and the 
lesions were detected by systematic examinations of other 
diseases or abdominal surgical procedures performed on 
other organs. In total, 19 patients out of the total 20 patients 
underwent surgery, and 1 patient with rectal GIST received 
continuous oral imatinib mesylate (400 mg once a day) instead 
of undergoing surgery. The mean diameter of tumors was 
1.55±0.54 cm (range, 0.3‑2.0 cm) and the median was 1.70 cm. 
The pathomorphology of the lesions was mainly spindle cell, 
and immunohistochemistry revealed the expression rate of 
cluster of differentiation (CD)117, CD34 and discovered on 
GIST‑1 were 85, 80 and 70%. According to the mitosis index, 
small rectal GISTs were more frequent compared with other 
positions (P<0.05), while the frequency of small GISTs >1 cm 
in size was not significantly different from the frequency of 
small GISTs ≤1 cm in size (P=0.995). All 20 patients were 
followed up, with a median follow‑up duration of 49.5 months 
(range, 10.5‑94.4  months). At the end of the follow‑up 
period, tumor recurrence occurred in 5 patients and 1 patient 
succumbed following progression. According to the analysis 

of the tumor sites, the RFS time of patients with small rectal 
GISTs was significantly different than the RFS time in patients 
with small GISTs in other positions. The clinical symptoms 
of non‑gastric small GISTs were not evident and were chal-
lenging to detect. Small GISTs, regardless of size, possessed 
malignant potential and once detected, GISTs should be surgi-
cally resected. Lesions located in the rectum demonstrated an 
increased degree of malignancy and were more likely to recur. 
The tumor size and Ki67 index could not be considered as 
prognostic factors of non‑gastric small GISTs.

Introduction

Gastrointestinal stromal tumors (GISTs) are the most common 
mesenchymal tumors of the gastrointestinal tract, with an 
incidence of 1‑2 cases per 100,000 individuals worldwide. 
The leading site of invasion is the stomach, which accounts 
for ~45.0% of total invasion, followed by the small intestine, 
omentum, colorectum and esophagus (1‑3). There is unified 
agreement that the principle treatment strategy for primary 
GISTs measuring >2 cm should be surgery if curative resection 
may be possible. A high mitotic count, non‑gastric location, 
large size, rupture and insufficient adjuvant imatinib are 
considered to be factors independently associated with poor 
prognosis. Certain patients with primary GIST are cured by 
surgery alone, however, administration of adjuvant imatinib 
mesylate for at least 3  years is now recommended when 
the risk of recurrence is considered to be significant (4‑5). 
Imatinib mesylate is the first choice for patients with recur-
rent, metastatic or unresectable GISTs. Patients receiving 
preoperative imatinib who exhibit a complete/partial response 
or stable disease based on the Choi criteria, may be candidates 
for surgery. Other patients without an indication of successful 
surgery should accept long‑term imatinib treatment until 
progression, then change to second‑line target agents or join 
clinical trials. Cytoreductive surgery only for recurrent, meta-
static or unresectable GISTs is not recommended (6‑8). 

In general, there are no specific symptoms for early‑stage 
GISTs, which leads to late treatment (9). The clinical presenta-
tion of GISTs is highly variable, according to the tumor site 
and size. The most frequent symptoms are anemia, weight loss, 
gastrointestinal bleeding, abdominal pain and mass‑associated 
symptoms (10). With the development of endoscopy, particu-
larly the application of endoscopic ultrasonography (EUS), 
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small GISTs in the stomach, duodenum and esophagus are easy 
to be detected with more associated studies (11), while small 
GISTs in other sites of the body are challenging to detect, with 
a smaller number of associated studies. However, controversy 
remains for the surgical indications and timing of surgery for 
the treatment of small GISTs with a diameter <2 cm (12). 

The present study retrospectively analyzed the clinical data 
of 20 patients with GISTs ≤2 cm in diameter that were located 
outside the stomach and diagnosed between July 2006 and 
December 2013, and discussed the clinicopathological features 
and prognostic factors. The study was approved by the Ethics 
Committee of Liaoning Cancer Hospital & Institute (Shenyang, 
China), and written informed consents were obtained from all 
patients.

Materials and methods

Patients. Between July 2006 and December 2013, 20 patients 
with non‑gastric small GISTs were treated at the Liaoning 
Cancer Hospital & Institute (Shenyang, Liaoning, China). In 
total, 19 of these patients underwent surgery and the lesions 
were pathologically confirmed to be GISTs subsequent to 
surgery. The remaining 1 patient did not undergo surgery, but 
the diagnosis was pathologically confirmed by biopsy. Out of 
the 20 patients, 15 were male and 5 were female, with ages 
ranging between 44 and 82 years (median, 58 years). A change 
in bowel habits was the original symptom in 6 out of 8 patients 
diagnosed with rectal small GISTs, while small GISTs in 
other locations resulted in no overt symptoms and were 
detected during systematic examinations for other diseases or 
abdominal procedures performed on other organs. None of the 
patients possessed a history of familial GISTs.

Treatment methods. In total, 19  patients underwent the 
R0  resection and no mortality or other serious complica-
tions occurred during the perioperative period. Out of these 
19 patients, 7 patients possessed rectal GISTs, among which 
3 lesions demonstrated transanal local excision, 2 lesions were 
excised using high anterior resection (HAR), 1  lesion was 
excised using Hartmann's procedure and 1 lesion was excised 
using Miles' procedure. In addition, 4 patients possessed small 
intestinal GISTs, which resulted in 3 patients undergoing bowel 
resection and 1 patient undergoing enucleation. Colon GISTs 
were identified in 4 patients, consisting of 3 lesions located in 
ascending colon, with 1 patient possessing a synchronous GIST 
of the descending colon, and 1 lesion located in the transverse 
colon. All these patients underwent radical colon resection. 
Peritoneal GISTs, which were located in the mesentery and 
omentum, were identified in 4 patients, all of whom under-
went complete resection. All patients underwent R0 resection 
without receiving any targeted drugs or undergoing other 
treatments. The tumor of 1 patient diagnosed with rectal GIST 
was located in the Dentate line; therefore, the patient did not 
undergo Miles' procedure and was continuously orally admin-
istered with the targeted drug imatinib mesylate (400 mg once 
a day; Novartis, Basel, Switzerland).

Pathology and immunohistochemistry. All tissue samples 
underwent pathological examination. Firstly, the shape of the 
tumor cells was assessed according to hematoxylin and eosin 

staining. The GISTs were revealed to mainly be formed by 
spindle cells, with few formed by epithelioid cells or mixed 
cells. Immunohistochemical staining was then performed 
subsequent to the cells being identified as similar to GIST 
cells in morphology. The main detection index consisted 
of the expression of discovered on GIST‑1 (DOG‑1), cluster 
of differentiation (CD)117, CD34, α‑smooth muscle actin 
(α‑SMA), desmin and S‑100, as well as the mitosis count in 
50 high power fields (HPFs). 

Subsequent to 2012, the Department of Pathology of the 
Liaoning Cancer Hospital & Institute added the detection of 
the Ki67 index following immunohistochemical staining to the 
assessment of GIST surgical specimens. As a result, the speci-
mens obtained prior to 2012 lacked records of the Ki67 index, 
and immunohistochemical staining for Ki67 was therefore 
performed in the present study. The tissues were observed 
under the microscope with a x40 object lens  (CH‑BI45‑T; 
Olympus, Tokyo, Japan), and scoring for the expression of 
Ki67 was performed by counting at least 500 tumor cells in 
50 HPFs. All brown‑stained nuclei, regardless of the staining 
intensity, were considered to be positive for Ki67 expression. 
However, there may be certain errors as the specimens had 
been stored for a long period of time. Patients in this group did 
not undergo gene detection, as all lesions were smaller, with 
a good prognosis. The majority of patients were not adminis-
tered with targeted agents and there was a low desire for gene 
detection.

National Institutes of Health (NIH) recurrence risk assess‑
ment. In accordance with the NIH risk stratification reported 
in the study by Joensuu  (13) and the NCCN Task Force 
study (14), GISTs are divided into four recurrence risk strati-
fications, consisting of extremely low, low, moderate and high 
risk. The present GISTs were classified according to the NIH 
risk stratification.

Follow‑up. Outpatient review and telephone calls were used 
to perform the follow‑up and the last follow‑up was August 1, 
2014. The recurrence‑free survival (RFS) time was calculated 
from the date of surgery to the date of clear relapse, metastasis 
or the end of follow‑up. 

Statistical analysis. IBM SPSS Statistics  19.0  software 
(IBM, Armonk, NY, USA) was used for the present statistical 
analyses. The data were expressed as the mean ± standard 
deviation. Categorical data were expressed as the rate or 
percentage and were analyzed using Fisher's exact test. The 
RFS time was calculated according to the Kaplan‑Meier 
method. The log‑rank test was used to compare the survival 
distributions. P<0.05 was considered to indicate a statistically 
significant difference.

Results

Clinicopathological features. The clinicopathological features 
of the 20 patients are reported in Table I. The mean tumor 
diameter was 1.55±0.54 cm (0.3‑2.0 cm). In total, 6 GISTs 
were combined with other digestive system tumors, consisting 
of 4 GISTs in the small intestine and 2 GISTs in the entero-
coelia, and were found during pre‑operative examination or 
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incidentally during surgery (Figs. 1 and 2). According to the 
analysis of cell morphology, 19 tumors consisted of spindle 
cells (95%), 1 tumor consisted epithelioid cells (5%) and mixed 
cell morphology was not observed. The results of immuno-
histochemical analysis revealed that the rates of CD117, 
CD34, DOG‑1, S‑100, α‑SMA and desmin expression were 
17/20 (85%), 16/20 (80%), 14/20 (70%), 6/20 (30%), 4/20 (20%) 
and 1/20  (5%), respectively. The rate of combined CD117, 
CD34 and DOG‑1 expression was 40%. The mean Ki67 index 
subsequent to immunohistochemical staining was determined 
to be 4.65±2.23% (range, 1‑10%), and 5% was considered 
to be a cutoff in the stratified statistics. In total, 13 tissues 
demonstrated a Ki67 index ≤5% and 7 tissues demonstrated an 
index >5%. The number of mitoses was observed in 50 HPFs, 
and 14 tissues were determined to possess a mitotic index of 

≤5 mitoses per 50 HPFs and 6 patients were determined to 
possess a mitotic index of 6‑10 mitoses per 50 HPFs. As all 
cases were non‑gastric with a diameter ≤2 cm, according to 
the NIH risk stratification, regardless of tumor site and size, 
14 tumors were classified as extremely low risk and 6 tumors 
were classified as moderate risk, which was the same result of 
the mitosis‑based risk classification.

Clinicopathological associations. The present patients 
consisted of 20 patients with non‑gastric small GISTs, 8 lesions 
of the rectum and 12 lesions of the non‑rectum, consisting of 
4 in the colon, small intestine and enterocoelia, respectively. 
The GISTs were divided into rectal and non‑rectal tumors, 
according to the site, and statistical analysis was performed. 
No differences were identified between the patient age, patient 

Figure 1. Patient with early‑stage colorectal cancer, diagnosed by colonoscopy. (A) Abdominal computed tomography detected a small mass with a diameter of 
~2 cm in the front of the spleen (green arrow), but no symptoms were exhibited by the patient. (B) The surgery removed colorectal cancer and the mass in the 
front of the spleen at the same time. The titanium clips marked the rectal tumor (blue arrow), which was diagnosed as a highly‑differentiated adenocarcinoma, 
with a diameter of ~0.7 cm, that had infiltrated the submucosa, but had not metastasized to the lymph nodes. The lesion in the lower‑right of the image was 
diagnosde as GIST (red arrow), and spindle cells were observed following hematoxylin and eosin staining, with 2 mitoses per 50 high power fields. The findings 
of immunohistochemical analysis were CD117(+), discovered on GIST‑1(+) and CD34(+), with a Ki67 index of 10%, α‑SMA(‑), S‑100(‑) and desmin(+). GIST, 
gastrointestinal stromal tumor; CD, cluster of differentiation.

Figure 2. (A and B) An abnormal lesion was detected in the small intestine of a patient during the process of laparoscopic rectal surgery and suturing was used 
to mark the lesion first. The small intestine was then removed from umbilical incision to remove the 0.3‑cm lesion, which was the smallest GIST identified in 
the present study. The diagnosis was confirmed by post‑operative pathology and immunohistochemistry. (C) Small intestine GIST found when detecting the 
small intestine in open surgery. (D) Hematoxylin and eosin staining revealed spindle cell in morphology and immunohistochemical analysis was performed 
for the detection of (E) CD117(+), (F) CD34(+) and (G) discovered on GIST‑1(+). Excluding (C), all images were obtained from the same patient. GIST, 
gastrointestinal stromal tumor; CD, cluster of differentiation.
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gender and Ki67 index in the rectal and non‑rectal groups. 
However, there was a difference in the mitotic index, as 
mitosis was increased in the rectal small GISTs compared with 
non‑rectal small GISTs (P=0.018; Table II). Stratified statistics 
were conducted according to the tumor size and literature (15), 
considering a 1 cm diameter as a cutoff. Of the 20 tumors, 
there were 7 tumors with a diameter ≤1 cm and 13 tumors 
with a diameter >1.0 and ≤2.0 cm. No difference was identi-
fied between the patient ages, patient genders, mitotic indices 
and Ki67 indices of patients with tumors ≤1 cm in diameter 
and those with tumors between >1.0 and ≤2.0 cm in diameter. 
Notably, in 7 tumors with a diameter ≤1 cm, 2 tumors demon-
strated a mitotic index of >5 mitoses per 50 HPF (Table III).

Survival time and the association with clinicopathological 
factors. In total, 20 patients were followed up and the median 
follow‑up time was 49.5 months (range, 10.5‑94.4 months). At 
the end of follow‑up, 5 patients had experienced tumor recur-
rence, 4 of which possessed rectal tumors and 1 possessed 
an enterocoelial tumor. Among these patients, 1  patient 
succumbed following progression, 1 patient succumbed to 
accidental death and 1 patient succumbed to heart disease. In 
addition, 1 patient with rectal GIST received imatinib mesylate 
continuously and is currently in a stable condition. Due to the 
low incidence of recurrence in the present study, the median 
RFS time could not be calculated. As there were few samples 
and cases of tumor progression and mortality, univariate and 
multivariate analyses could not be performed. Analyzing the 
RFS time according to the Ki67  index revealed no differ-
ence between Ki67 indices of ≤5% and >5% (P=0.354). The 
RFS time was analyzed between the rectum and non‑rectum 
groups, which revealed a significant difference in the RFS 
time between the rectum and non‑rectum groups (P=0.049). 
The RFS time was also analyzed according to the tumor 
size, and it was found that there was no difference in RFS 
time between tumors ≤1 cm in diameter and tumors between 
>1.0 and ≤2.0 cm in diameter (Fig. 3).

Discussion

Small GISTs have been the focus of previous studies, but 
the majority of small GISTs exhibit no symptoms, with the 
exception that small GISTs near the rectum may result in a 
change of bowel habits (9,11,15), which occurred in 6 of the 
8 patients with rectal GISTs in the present study. Other entero-
coelia small GISTs exhibited no compression on other tissues 
and organs, as the lesions were small in size, with infrequent 
symptoms of bleeding, necrosis and perforation, which was 
challenging to identify. The majority of GISTs reported in 
the literature are located in the stomach, and one of the most 
important reasons for this identification is the development 
of endoscopy and EUS (11,16). This technology increased 
the sensitivity of stomach and duodenum examination to 
small lesions. Several GISTs combined with other malignant 
tumors, which were mostly gastric cancer, have been inci-
dentally detected during surgery or in the resected gastric 
specimen (11,15‑17). Few individual cases of small GISTs in 
the intraperitoneal, colorectal and small intestine regions that 
were detected incidentally during surgery for another disease 
or during physical examination, which was similar to the iden-
tification of lesions in the present study, have been reported 
in the literature  (18,19). Analysis of the histopathological 
type of the lesions revealed that spindle cells accounted for 
95% of the present cases, and the rates of CD117, CD34 and 
DOG‑1 expression were approximately equal to those in overt 
GISTs, which was consistent with pathological descriptions of 
small GISTs in the majority of the literature (20,21).

For the features and treatment of small GISTs, controversy 
remains on whether these small lesions represent the early 
stages of malignant GISTs or are hyperplastic proliferations of 
an entirely benign nature, that in certain cases may not even 
represent clonal neoplastic proliferation (12,22). The National 
Comprehensive Cancer Network (NCCN) recommends surgical 
resection for tumors >2 cm in diameter due to the malignant 

Table I. Clinicopathological characteristics of 20 patients with 
GISTs.

Clinicopathological characteristics	 Total, n (%)

Gender
  Male	 15 (75)
  Female	   5 (25)
Age
  ≤58 years	 11 (55)
  ﹥58 years	   9 (45)
Tumor size
  ≤1 cm	   7 (35)
  1‑2 cm	 13 (65)
Tumor site
  Rectum	   8 (40)
  Non‑rectum	 12 (60)
Morphology
  Spindle 	 19 (95)
  Epithelioid	 1 (5)
  Mixed	 0 (0)
Immunohistochemistry
  CD117 (+)	 17 (85)
  CD34 (+)	 16 (80)
  DOG‑1 (+)	 14 (70)
Ki67 index
  ≤5%	 13 (65)
  ﹥5%	   7 (35)
Mitotic index
  ≤5 per 50 HPFs	 14 (70)
  >5 per 50 HPFs	   6 (30)
NIH risk stratificationa

  Very low	 14 (70)
  Moderate	   6 (30)

aAs the tumor site of the 20  cases was non‑gastric, with diameter 
<2 cm, the NIH risk stratification, which only referred to mitotic index 
excluding tumor site and size, resulted in the same risk stratification 
as the statistical result of the mitotic index. GISTs, gastrointestinal 
stromal tumors; CD, cluster of differentiation; DOG‑1, discovered on 
GIST‑1; HPFs, high power fields; NIH, National Institutes of Health.
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potential of these lesions, and tumors <2 cm in diameter may be 
conservatively followed up (14). Certain studies have identified 
poor prognostic features in small GISTs, since suspected small 
GISTs >1.4 cm in diameter with irregular margins, identified 
using EUS, were associated with significant progression. It has 
been suggested that this subgroup is monitored by a more inten-
sive follow‑up (16). Due to the limited number of reported cases 

in the literature, it is challenging to obtain results regarding the 
prognosis of small GISTs by numerous sampling tests. However, 
it is well known that the tumor size and mitotic index are the 
best prognostic indicators for determining the malignant poten-
tial of GISTs (23).

In the present study, although the small GISTs were ≤2 cm 
in size, the mitotic index of 6 small non‑gastric GISTs was 

Table II. Association between the tumor site and characteristics of 20 patients diagnosed with GISTs, determined by the OR and 
corresponding 95% CI.

	 Tumor site
	‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑
Characteristic	 Rectum, n	 Non‑rectum, n	 OR (95% CI)	 P‑value

Total cases	 8	 12
Age
  ≤58 years	 6	   5	   4.200 (0.590‑30.100)	 0.197
  >58 years	 2	   7
Gender
  Male	 6	   9	 1.000 (0.130‑7.890)	 1.000
  Female	 2	   3
Mitotic index
  ≤5 per 50 HPF	 3 (1a)	 11	 0.056 (0.004‑0.663)	 0.018
  6‑10 per 50 HPF	 5 (3a)	 1 (1a)
Ki67 index
  ≤5%	 4	   9	 0.330 (0.050‑2.240)	 0.356
  >5%	 4	   3

aThe distribution of 5 patients that experienced recurrence. OR, odds ratio; CI, confidence interval; GISTs, gastrointestinal stromal tumors; 
HPF, high power fields.

Table III. Association between the tumor size and characteristics of 20 patients diagnosed with GISTs, determined by the OR and 
corresponding 95% CI.

	 Tumor size
	‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑
Characteristic	 ≤1.0 cm, n	 >1.0 cm, n	 OR (95% CI)	 P‑value

Total	 7	 13
Age
  ≤58 years	 4	 7	 1.14 (0.18‑7.28)	 1.000
  >58 years	 3	 6
Gender
  Male	 6	 9	   2.67 (0.24‑30.06)	 0.613
  Female	 1	 4	
Mitotic index
  ≤5 per 50 HPF	 5	 9 (1a)	 1.11 (0.15‑8.37)	 0.999
  6‑10 per 50 HPF	 2 (2a)	 4 (2a)	
Ki67 index
  ≤5%	 5	 8	   1.56 (0.26‑11.37)	 1.001
  >5%	 2	 5

aThe distribution of 5 patients that experienced recurrence. OR, odds ratio; CI, confidence interval; GISTs, gastrointestinal stromal tumors; 
HPF, high power fields.
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>5 mitoses per 50 HPF and the mitotic index of 2 out of 
7 small GISTs (≤1 cm) was >5 per 50 HPF, which indicated 
the malignant potential and implied the necessity of surgical 
resection of small GISTs. No significant difference was iden-
tified between the mitotic index in the ≤1 cm diameter and 
1‑2 cm diameter groups, indicating that mitosis occurs in the 
early stage of disease, which is consistent with the findings 
of numerous studies in the literature (24,25). Gene detection 
was not performed in the present study, but a previous study 
by Corless et al (26) performed c‑kit gene mutation testing on 
13 small GISTs that were identified during autopsy or found 
incidentally, among which exon 11  (84.7%) was found to 
possess mutations of the c‑kit gene. An associated study (20) 
revealed that even the smallest GIST (diameter, 0.2  cm) 
harbored mutations of the c‑kit gene. These studies indicated 
that the mutation of c‑kit or platelet‑derived growth factor 
receptor (PDEGFR) was a critical event at an early stage of 
GIST development. From the aforementioned analysis, the 
present study hypothesized that all small non‑gastric GISTs 
≤2 cm in diameter, which demonstrate malignant potential 
and may eventually develop to overt GISTs, should be resected 
once diagnosed or incidentally identified. It is unnecessary to 
decide a cutoff, such as 1 or 1.4 cm, in small GISTs in order 
to predict the group that may possess an increased chance for 
recurrence, as certain previous studies have reported (24,27).

Though rectal GISTs are less common than non‑rectal 
GISTs, accounting for ~5% of total GISTs (28), they remain the 
focus of studies, as the symptoms for rectal GISTs appear earlier 
compared with the symptoms of GISTs located in the entero-
coelia. Rectal GISTs may also be detected by digital rectal 
examination, fiber colonoscopy and ultrasonic endoscopy (29). 
The principle of surgery for rectal GISTs is different from the 
principle for rectal cancer, as no lymph node dissection or TME 
resection is required, but a tumor‑free resection margin and 
complete resection are necessary (30). Liu et al (31) reported 
the results of the surgical treatment of 21 patients with rectal 
GISTs and considered that mitosis, a positive resection margin 
and open surgery may be poor prognostic factors, with the 
DFS of the group that received open surgery being decreased 
compared with the group that received local excision group. It 
was suggested that for rectal GISTs located <5 cm from the anus, 
transanal resection should be performed. For larger lesions, 
initial adjuvant therapy of imatinib mesylate and then surgical 
treatment subsequent to a reduction in lesion size has been 
recommended. The findings of the study by Wang et al (32) 
demonstrated that this novel adjuvant therapy for rectum GISTs 
is a safe and effective therapy with a clear benefit for the local 
excision, in terms of feasibility, function preservation and safety. 

Of the 20 patients in the present study, 8 possessed rectal 
GISTs. In total, 1  patient was continuously administered 

Figure 3. RFS analysis and the factors affected by the clinicopathological characteristics of 20 patients with non‑gastric small GISTs, determined by 
Kaplan‑Meier analysis. (A) RFS in all patients. (B) Association between Ki‑67 index (%) and RFS. No difference was found in RFS between Ki67 indices ≤5% 
and >5%, thus Ki‑67 was not a prognostic indicator for small GISTs. (C) The RFS in the patients with rectal small GISTs and patients with non‑rectal small 
GISTs was markedly different. The non‑rectum group demonstrated a longer RFS compared with the rectum group (77.0±5.4 vs. 54.6±12.2 months; P=0.049) 
(D) No difference was found in the RFS between tumors <1 cm and those 1‑2 cm in size. RFS, recurrence‑free survival; GIST, gastrointestinal stromal tumors.
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with imatinib mesylate instead of undergoing surgical resec-
tion, and 7 patients underwent surgical treatment without 
receiving adjuvant drugs. Recurrence occurred in 4 out of 
these 7 patients, including 2 patients that underwent transanal 
resections, 1 patient that underwent rectal anterior resection 
and 1 patient that underwent Hartmann's procedure. Due to 
the limited number of patients, the prognostic effect of various 
surgical methods was unable to be compared, but the malig-
nant potential of rectal GISTs was determined to be increased 
compared with GISTs in other sites. Rectal GISTs were also 
easy to assess for local recurrence. 

The mitotic index was compared between the rectum 
group, in which 5 lesions demonstrated >5 mitoses per 50 HPF, 
and the non‑rectum group, in which 1 lesion demonstrated 
>5  mitoses per 50  HPF. This difference was statistically 
significant. This finding was consistent with certain findings 
in the literature (33,34), as rectal GISTs have been reported 
to possess comparatively higher mitotic activity, confirming a 
distinctively aggressive biology. 

Investigation of the rectum group revealed that the RFS time 
of this group was significantly decreased compared with the 
RFS time of the non‑rectum group. The NCCN Task Force (14) 
previously reported 111 rectal GISTs with a mitotic index of 
>5 mitoses per 50 HPF and ≤2 cm in size that demonstrated a 
recurrence rate of 54%. In the present study, there were 5 patients 
with a mitotic index of >5 mitoses per 50 HPFs in the rectal 
GISTs. Out of these patients, 3 developed recurrence (Table II), 
resulting in a 60% recurrence rate. However, due to the smaller 
sample size, there was little difference between the results of 
the current study and the NCCN guidelines, which indicated 
that the metastatic potential of rectal small GISTs was increased 
compared with the lesions at other sites. Surgical treatment was 
required once rectal GISTs were detected, and those patients 
with a mitotic index >5 per 50 HPFs should receive surgery 
combined with the administration of imatinib mesylate.

As one of the most important immunocytochemical 
markers of proliferation in tumors, the Ki67 index is already 
accepted as a clinical predictor of the prognosis of breast 
cancer or neuroendocrine tumors (35,36), but the criteria of the 
Ki67 index in GISTs is not well‑defined yet. Zhao et al (37) 
detected the Ki67  index in 370 patients and hypothesized 
that the Ki67 index was an independent prognostic factor for 
the RFS time of patients with GISTs subsequent to analysis. 
Wang et al (38) reported the association between Ki67 and 
clinicopathological factors and hypothesized that Ki67 was 
associated with NIH risk stratification. At present, the function 
of the Ki67 index is valued in the clinic, so Ki67 detection is 
performed on GIST surgical specimens. In the present study, 
Ki67 detection was conducted for those specimens that had 
not undergone Ki67 detection previously. However, as the 
specimens had been stored for a long time, this detection may 
have resulted in errors. Also, due to the limited numbers of 
specimens, associations between Ki67 expression and factors 
including tumor size, site and mitosis were not identified. The 
RFS time of the patients with a Ki67 index ≤5% and those with 
an index >5% was not significantly different, which requires 
additional analysis by increasing the number of specimens 
assessed.

There are a few limitations of the present study. Firstly, 
no examination of the expression of the c‑kit and PDEGFR 

genes was performed in the present patients. Secondly, addi-
tional studies should be performed with increased numbers of 
patients to investigate the association between clinicopatho-
logical features, including the Ki67 index, mitotic index and 
risk grade, and the prognosis. Thirdly, multicenter randomized 
controlled trials should be performed to compare biological 
behaviors, clinicopathological features and prognostic differ-
ences between small gastric and non‑gastric GISTs and the 
significance of surgery in the treatment of small GISTs.

It is challenging to detect non‑gastric small GISTs as the 
clinical symptoms are not evident, and the majority of these 
lesions are detected in procedures performed on other organs. 
Non‑gastric GISTs, regardless of the size, may demonstrate 
mitotic change and recurrence to indicate malignant potential. 
Once this is detected, surgical resection is required. Rectal 
small GISTs with increased malignant potential and recur-
rence rates require more attention. At present, it is challenging 
to utilize the Ki67 index as a prognostic factor for the assess-
ment of non‑gastric small GISTs, and this requires additional 
investigation by increasing the number of specimens studied.
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