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Background: Gastrointestinal stromal tumours (GISTs) are the most common mesenchymal
neoplasms. Endoscopic submucosal dissection (ESD) has been used to remove submucosal
tumours for many years. However, whether ESD can be recommended for the treatment of
GISTs is still controversial. Therefore, we evaluated the efficacy and safety of ESD for
treating GISTs.

Patients and Methods: We retrospectively analysed 75 GIST patients who underwent
ESD in our hospital from January 2016 to December 2018, and the demographic data,
clinical presentation of tumours, operative parameters, postoperative complications and
length of hospital stay were analysed.

Results: Seventy-five patients successfully underwent en bloc resection, and 74 (98.7%)
patients underwent complete resection of the lesions, with an average tumour size of 1.7 cm
(range 0.3-6.0 cm). The median operation time was 84.8 min (range 20—180 min). Forty-two
(56.0%) patients underwent endoscopic purse-string suture with no conversions to an open
operation. The median postoperative length of hospitalization was 6.6 days (range 3—-14
days). Out of a total of 75 GIST patients, 48 (64.0%) were considered very low risk, 19
(25.3%) were low risk, 5 (6.7%) were mild risk, and 3 (4.0%) were high risk. The median
follow-up was 24.0 months (range 645 months). During hospitalization and follow-up, no
complications, recurrence or metastasis occurred.

Conclusion: Based on our study from a medical centre, ESD is a safe and effective method
for treating GISTs. However, further studies are needed.
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Background

Gastrointestinal stromal tumours (GISTs), originating from the interstitial cells of
Cajal or their precursors, are the most common mesenchymal neoplasms. GISTs
account for approximately 1-2% of gastrointestinal (GI) tract tumours with an
estimated clinical incidence of 10 per one million population."? In general,
GISTs can arise throughout the entire length of the GI tract, but the stomach
and small intestine are the most common tumour locations, with approximate
constituent ratios of 60% and 35%, respectively.® Pathogenetically, oncogenic
mutations in KIT and/or platelet-derived growth factor receptor o (PDGFRA)
may be the leading cause of GISTs, indicating that these tumours have poten-
tially malignant behaviour.* Patients with GISTs tend to be diagnosed inciden-
tally by gastroscopy, and gastrointestinal bleeding is a typical symptom of GISTs.
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According to the current National Comprehensive
Cancer Network (NCCN) guidelines, the mainstay of
therapy for GISTs without metastasis is surgical resec-
tion with microscopically negative margins, including
open or laparoscopic surgery.” However, some disadvan-
tages inevitably exist, such as multiple complications,
disruption of the integrity of the normal GI tract, and
prolonged hospital stays.°

Most recently, with the rapid development and maturity
of endoscopic techniques, an increasing number of GISTs
are being removed by less invasive procedures, providing
the opportunity for complete resection. In this respect,
endoscopic resection appears to have advantages over
surgery, including minimal trauma, shorter operative
time, less intraoperative blood loss, and shorter postopera-
tive hospital stays. Accumulating evidence has suggested
that endoscopic submucosal dissection (ESD) is an effec-
tive and feasible method for treating early GISTs, espe-
cially for patients who cannot tolerate surgery or who have
a tumour <2 cm.” ” An et al applied the ESD technique to
successfully resect 168 GISTs located in the muscularis
propria (MP) layer with a mean tumour size of 1.5 cm.
Throughout the study, delayed bleeding occurred in 2
patients (1.2%) while no local recurrence or distant metas-
tasis was observed during the follow-up period.'® Even so,
data regarding clinical outcomes based on clinicopatholo-
gical features have not been reported in detail and are still
controversial. Therefore, we conducted a retrospective
study on ESD for GISTs to evaluate the efficacy and safety
of ESD.

Patients and Methods

Patients

We conducted a retrospective study comprising 75 patients
with GISTs who underwent ESD in the Medical Center for
Digestive Diseases, the Second Affiliated Hospital of
Nanjing Medical University between January 2016 and
December 2018. The inclusion criteria were as follows:
(1) had a postoperative pathological diagnosis of GIST; (2)
had no distant metastases or other malignancies; and (3)
agreed to provide informed consent and underwent ESD
after learning the advantages and disadvantages of ESD;
(4) patients who were unable to tolerate anaesthesia with
tracheal intubation, or those who had previous coagulo-
pathy, and those who were converted to open surgery
during ESD were excluded.

ESD Procedure

ESD was performed under intravenous general anaesthe-
sia. Preoperative gastroscopy (GIF-Q260J, CF-H260Al,
Olympus) and ultrasound endoscopy (EG-530UR2,
Fujifilm) were used to determine the tumour size, tumour
quality and depth of invasion. Electrocoagulation marks
were made with a dual knife (KD-650L, Olympus) or
hybrid knife (KD-620LR, Olympus), 0.5-1.0 cm from
the edge of the lesion. Multipoint injections of methylene
blue and normal saline at the outer edge of the marked site
were made to lift up the lesions and separate them from
the intrinsic base layer, which is beneficial for ESD to
ensure complete en bloc resection of the lesions from the
mucosal layer and submucosa, and effectively reduce
complications such as bleeding and perforation. The
mucosa around the lesion was cut along the outer edge
of the marked point, and the submucosal injection (NM-
200L, Olympus) was repeated to ensure that the lesion
site was well lifted; then, the lesion was completely
peeled along the submucosa. If a small amount of bleed-
ing was seen in the wound after dissection, haemostasis
(FD-410LR;
Olympus) and thermal biopsy forceps (SD-410LR,

was achieved by electrocoagulation
Olympus). If the wound area was too large, a purse-
string suture with an endoloop (MAJ-254; Olympus) and
clips (HX-610-135L, Olympus) were placed by dual-
channel gastroscopy (GIF-2TQ260M; Olympus). After
tightening the endoloop, the wound surface was closed
simultaneously from the edge to the centre. All operations
were performed by physicians who ranked higher than

deputy physicians.

Postoperative Management

After the operation, patients who underwent gastric or
duodenal surgery were placed in a semi-recumbent posi-
tion, and fasted for 72 h. Gastrointestinal decompression,
infection prevention, and acid suppression were routinely
performed. The blood test results were reviewed, and
normal gastrointestinal angiography was performed. For
patients who had perforations during surgery, metal clips
were placed under endoscopy to close wounds or purse-
string sutures for wound closure, and the fasting time
could be appropriately extended. Patients took proton
pump inhibitors (PPIs) orally for 4 weeks after discharge
from the hospital. Patients with mild- or high-risk GISTs
were recommended to receive adjuvant imatinib therapy
according to NCCN guidelines.
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All resected specimens were subjected to immunohis-
tochemical analysis. Immunohistochemical staining
(CD117, CD34, DOG-1, SMA, S-100, Desmin, and Ki-
67) was carried out to diagnose GISTs. The mitotic index
at 50 HPF was recorded, and the size and location of the
tumour were used to evaluate the risk of GIST. The risk
classification standard of GISTs refers to the consensus
from the National Institutes of Health.

Data Collection and Some Definitions

The following information was obtained: baseline and clin-
icopathological data including patient demographics, tumour
size and location, operative parameters (duration, frequency
of en bloc resection and endoscopic purse-string suture),
postoperative complications, length of hospital stay and
pathological data. En bloc resection was defined as the
removal of the entire tumour in one piece under endoscopy.
Complete resection referred to tumours removed en bloc
with no residual tumour microscopically. In this study, com-
plications were identified as perioperative or delayed bleed-
ing, peritonitis, or perforation requiring surgical intervention.
Intraoperative perforation that did not require surgical inter-
vention and could be closed by endoscopic methods was not
considered a complication.

Follow-Up

We conducted postoperative follow-up through outpatient
service review or via telephone. Endoscopic monitoring
and/or abdominal CT were/was performed to observe
wound healing at 1, 3 or 6, and 12 months for the
first year and then annually thereafter.

Statistical Analysis

All statistical analyses were conducted with SPSS version
23.0 software (SPSS Inc, Chicago, IL, USA). Continuous
variables were expressed as the median (range) and cate-
gorical data were reported as number (n) and percen-
tage (%).

Results

Patient Characteristics

The study included 25 males and 50 females, with
a median age of 58.3 years (range: from 32 to 83 years)
at diagnosis. The median body mass index (BMI) of the
patients with GISTs was 23.3 (range: from 17.2 to 34.5).
The most frequent locations were the gastric fundus
(57.3%), followed by the body (20.0%), and the cardia

(12.0%). There were 67 (89.3%) GIST patients with clin-
ical symptoms, and abdominal pain (38.7%) and discom-
fort (26.7%) were the most common symptoms. The other
common clinical symptoms were abdominal distention,
gastrointestinal bleeding, acid reflux, belching or retroster-
nal pain, shapeless stool, and retrosternal discomfort. The
average diameter of all lesions was 1.7 cm (range: from
0.3 to 6.0 cm). The clinicopathological features of the
GIST patients are listed in Table 1.

Therapeutic Outcomes and
Complications of ESD for GIST Patients

The therapeutic outcomes of ESD for GIST patients are
shown in Table 2. All of the patients underwent ESD

successfully, with a median procedure time of 84.8 min

Table | Patient Characteristics

Characteristic

Age (years)

Median 58.3

Range 32-83
Gender

Male 25 (33.3)

Female 50 (66.7)
BMI (kg/m?)

Median 233

Range 17.2-345

Tumor location

Cancer Management and Research 2020:12

Esophagus 1 (1.3)
Cardia 9 (12.0)
Fundus 43 (57.3)
The junction 3 (4.0
Body 15 (20.0)
Antrum 2(2.7)
Duodenum 1 (1.3)
Colon 1 (1.3)
Tumor size (cm)
Median 1.7
Range 0.3-6.0
Symptom
Abdominal pain 29 (38.7)
Abdominal distention 4 (5.3)
Abdominal discomfort 20 (26.7)
Gastrointestinal bleeding 5 (6.6)
Acid reflux, belching or retrosternal pain 6 (8.0)
No symptom 8 (10.7)
Others 3 (4.0
Abbreviation: BMI, body mass index.
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Table 2 Therapeutic Outcomes and Complications of ESD for
GIST Patients

Therapeutic Outcome/Complication n (%)
En bloc resection 75 (100)
Complete resection 74 (98.7)
Endoscopic purse-string suture 42 (56.0)
Duration of procedure (min)

Median 84.8

Range 20-180
Postoperative length of stay (days)

Median 6.6

Range 3-14
Postoperative complication

Bleeding/Perforation 0 (0)
Pathologic diagnosis

Very low risk 48 (64.0)

Low risk 19 (25.3)

Mild risk 5(6.7)

High risk 3 (4.0
Mitotic index

<5/50HPF 71 (94.6)

5~10/50HPF 2(2.7)

=10/50HPF 2 (27)
Immunohistochemical staining

CDII7(+) 73 (97.3)

CD34(+) 75 (100)

DOG-I(+) 75 (100)

SMA(+) 52 (69.3)

S-100(+) 22 (29.3)

Desmin(+) 34 (45.3)
Ki-67

<5% 64 (85.3)

>5% I (14.7)

Recurrence 0 (0)

(range: 20—180 min). The rate of en bloc resection was
100%. Of the 75 lesions, 74 (98.7%) lesions that were
removed with ESD showed complete resection without
residual tumour microscopically. A total of 42 (56.0%)
patients received endoscopic purse-string sutures. The
median postoperative length of hospital stay was 6.6
days (range: 3—14 days). Microscopically, the mitotic
index was calculated as equal to or less than 5/50 HPF
in 71 (94.7%) patients and more than 5/50 HPF in 4
(5.3%) patients. There were 48 (64.0%) GIST patients
considered very low risk, 19 (25.3%) patients considered

low risk, 5 (6.7%) patients considered mild risk, and 3
(4.0%) considered high risk. In terms of immunohisto-
chemical staining, the positive rates of CD117, CD34,
DOG-1, SMA, S-100 and Desmin expression were
97.3%, 100%, 100%, 69.3%, 29.3% and 45.3%, respec-
tively. Ki-67 expression was greater than 5% in 11
(14.7%) GIST patients, and equal to or less than 5% in
64 (85.3%) patients. During hospitalization, no severe
complications such as bleeding peritonitis or perforation
after ESD were observed.

Follow-Up Outcomes

The median follow-up was 24.0 months (range 6—45
months). During the follow-up period, gastroscopy,
abdominal ultrasonography, or CT was performed, and
no recurrence or metastasis was observed.

Discussion

GISTs are among the most common gastrointestinal sub-
epithelial tumours. Some GISTs have a certain degree of
malignant potential, and often cannot be diagnosed accu-
rately before surgical or endoscopic treatment.'' Resection
is usually recommended when a GIST is found, due to the
potentially malignant nature of the tumour. Resection can
not only confirm the diagnosis, but also cure the disease if
the lesion is completely removed.'? ESD is a minimally
invasive endoscopic/surgical technique for the radical
resection of advanced lesions, including early gastrointest-
inal (GI) cancer. Surgery (laparoscopic or open) can be
avoided if the ESD procedure achieves complete resection;
otherwise, open surgery would be needed for resection.
Recently, ESD has been increasingly recommended as the
treatment of choice for GIST removal.'®"* However, more
clinical evidence is required to support the effectiveness of
ESD for GISTs. The short-term outcomes of our study
showed that complete resection by ESD was achieved in
75 lesions (98.7%), and no complications occurred. These
short-term outcomes were consistent with previously pub-
lished findings from a number of studies evaluating the use
of ESD for the treatment of GISTs.'*'*"'> Compared with
published studies, our study included a larger sample size
to assess the safety and efficacy of ESD for GISTs, which
increases the evidence and support for the use of ESD to
treat GISTs. According to these outcomes, ESD is
a feasible treatment option for GISTs. The risk of local
recurrence or distant metastasis associated with ESD for
GISTs is a major concern for some doctors. Recently,
a number of studies using ESD to treat GISTs have

submit your manuscript

4058

Dove

Cancer Management and Research 2020:12


http://www.dovepress.com
http://www.dovepress.com

Dove

Jiao et al

shown that the recurrence rate ranged from 0 to
6.7%.71%13:1923 In 3 of these studies with a mean/median
follow-up period of > 7 months, the recurrence rate ranged
between 2.67% and 6.7%.'%*'*? In our study, no patients
experienced local recurrence or distant metastasis during
a median follow-up period of 24 months. The differences
in the rate of recurrence might be explained by the single-
centre retrospective design, different inclusion criteria in
different studies and different pathological grades of
GISTs. Complete resection might be a pivotal factor for
a low recurrence rate in patients with GISTs. Our experi-
ence with complete resection for GISTs can be concluded
as follows. First, the size of the GISTs should be small.
Reports have shown that ESD is a feasible, safe, and
effective treatment for patients with gastrointestinal sub-
mucosal tumours (SMTs) <5 c¢m in diameter, especially
those <2 cm.” If the tumour is too large, it is very difficult
to remove the tumour en bloc with ESD, and the possibi-
lity of complications will be higher, because of the limita-
tions of the gastrointestinal space and longer endoscopic
resection time.'? Second, the submucosal injection was
repeated to ensure that the lesion site was well lifted,
which might prevent the tumour mass from rupturing,
and then the lesion was completely peeled along the sub-
mucosa. Third, GISTs need to be fully evaluated by endo-
scopic ultrasound (EUS) or/and computed tomography
(CT) scans before ESD surgery. Chen et al** reported
that CT features may be more useful than EUS features
for predicting the tumour mitotic index, and preoperative
imaging features can help predict the prognosis of patients
with gastric GISTs. Exophytic/mixed growth pattern, irre-
gular tumour shape, distant metastasis, and adjacent tissue
invasion or serosal invasion identified by EUS and CT
often predicts a high risk for complications. Whether
these patients undergo ESD surgery requires careful eva-
luation. According to previous studies, the mitotic index is
an important prognostic factor for GISTs.>> Several studies
found that even small GISTs (< 2.0 cm) with a high
mitotic index have malignant potential.>** In this study,
we found that 2 (2.7%) GISTs had an index of 5-10 per 50
HPF, and 2 (2.7%) GISTs had an index of > 10 per 50
HPF. For some patients with GISTs, classified as inter-
mediate or high risk, adjuvant therapy (imatinib, etc.) and/
or additional surgery are recommended to decrease the rate
of recurrence after ESD.%’

However, this study had some limitations. First, it is
a single-centre, retrospective cohort study with possible
selection bias. Second, most GIST cases occurred in the

past 4 years, so we cannot comment on the long-term
results. Finally, our department is a key clinical specialty
clinic in Jiangsu Province, Ministry of Health Digestive
Endoscopy  Physician  Diagnosis and  Treatment
Technology Training Base, and every ESD operations
was performed by an experienced endoscopist. Therefore,
the results in this study might not apply to all centres or
hospitals. Thus, larger randomized, controlled, multicentre
studies are needed to evaluate the efficacy and safety of

ESD for GISTs.

Conclusions

These findings indicate that ESD might be an effective and
safe therapeutic method for resecting GISTs. However, larger,
long-term, randomized controlled, multicentre trials are
needed.
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