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Abstract: To investigate the efficacy and safety of endoscopic mucosal resection (EMR) and
endoscopic submucosal dissection (ESD) in treatment of upper gastrointestinal submucosal tumors
(SMT), and the high risk factors of intraoperative perforation, 201 patients with upper gastrointestinal
submucosal tumors treated in Department of Gastroenterology of the first Affiliated Hospital of
Chongqing Medical University from June 2018 to June 2023 were selected and divided into EMR
group and ESD group according to the mode of operation. The success rate, hospitalization cost,
hospitalization time, postoperative fasting time, intraoperative and postoperative complications and
postoperative follow-up were compared. According to the occurrence of intraoperative perforation,
patients were divided into two groups: non-perforation group and non-perforation group. The clinical
data of age, sex, smoking history, drinking history, diabetes, hypertension, tumor size, tumor location
and origin were collected. Multivariate Logistic regression model was used to analyze the high risk
factors of intraoperative perforation. There was no significant difference in complete resection rate,
postoperative residual and recurrence rate, intraoperative bleeding rate and postoperative
complication rate between EMR group and ESD group, but the fasting time and average hospital stay
in ESD group were longer than those in EMR group, and the intraoperative perforation rate in EMR
group was significantly lower than that in ESD group. The age in the perforation group was
significantly older than that in non-perforation group, and the proportion of diabetes located in the
Sfundus of the stomach, originating from the lamina propria and ESD treatment in the perforation group,
was significantly higher than that in non-perforation group. The results of binary Logistic regression
analysis showed that diabetes history, endoscopic treatment (ESD) and lesion origin (lamina propria)
were independent risk factors for intraoperative perforation. Therefore,it is effective to treat SMT,
EMR and ESD of upper digestive tract, but EMR has fewer complications, shorter hospitalization time
and lower hospitalization cost than ESD. The history of diabetes, endoscopic treatment (ESD) and the
origin of the lesion (lamina propria) are important factors affecting intraoperative perforation.
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1. Introduction

Upper gastrointestinal submucosal tumor (submucosaltumor, SMT) is a space-occupying lesion
originating from tissues below the mucosal layer of human upper digestive tract (mucosal muscle layer,
submucosa, proper muscle layer). Most of these lesions are lack of specific manifestations and are
occasionally found in endoscopic physical examination, but with the progress of the disease and the
increase of lesions, some lesions may lead to symptoms such as bleeding or obstruction!!!. The
pathological types of SMT are complex, mostly benign lesions, such as leiomyoma, stromal tumor,
lipoma, ectopic pancreas, etc., but about 10-15% of the lesions may be malignant, so early diagnosis
and timely treatment of SMT are of great significance?. The latest consensus of experts in endoscopic
diagnosis and treatment of digestive tract SMT in China [/ suggests that patients with tumors suspected
by preoperative examination or confirmed by pathology have malignant potential, or are suspected by
preoperative examination or pathologically proved to be benign, but patients can not be followed up
regularly or the tumor increases in a short time during the follow-up period and patients with strong
desire for endoscopic treatment can be treated by endoscopy. At present, endoscopic mucosal resection
(endoscopicmucosalresection, EMR) and endoscopic submucosal dissection (endoscopic submuscosal
dissection, ESD) are widely used in clinic, but there is no clear conclusion as to which method can
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benefit patients more. The purpose of this study is to analyze the efficacy and safety of EMR and ESD
in treatment of upper gastrointestinal SMT.

2. Objects and Methods
2.1 Objects

A total of 201 patients with upper digestive tract SMT treated in Department of Gastroenterology of
the first Affiliated Hospital of Chongqing Medical University from June 2018 to June 2023 were
divided into EMR group (n = 78) and ESD group (n = 123) according to different endoscopic resection
methods, and were divided into non-perforation group (n = 141) and perforation group (n = 60)
according to the occurrence of intraoperative perforation. Inclusion criteria are as follows: (1) SMT of
upper digestive tract was diagnosed by endoscopic ultrasonography before operation, and the lesion
grew into the lumen, single focus and no other site metastasis; (2) patients who took anticoagulants for
a long time should stop taking anticoagulants for 7 days; (3) patients without other sites of malignant
tumor; (4) patients who were voluntarily treated with EMR or ESD in our hospital signed informed
consent form. Exclusion criteria are as follows: (1) patients with severe cardiac, pulmonary and brain
dysfunction, who could not tolerate EBL, EMR or ESD or intravenous anesthesia; (2) patients with
severe coagulation dysfunction; (3) submucosal tumors in other sites; (4) patients with incomplete
clinical data.

This study has been approved by the Ethics Committee of the first affiliated Hospital of Chongqing
Medical University (review batch number: K2024-063-01), and all patients have signed informed
consent forms.

2.2 Methods

Before operation, blood routine, liver and kidney function, electrolyte, coagulation, pre-transfusion
examination, electrocardiogram, chest X-ray and other examinations should be improved to make sure
that there is no contraindication of endoscopic treatment. During operation, the left semi-recumbent
position was taken and general intravenous anesthesia was used.

The EMR group was treated with EMR in the following procedures: (1) location around the lesion
by electrocoagulation, (2) injection of normal saline along the marked point, (3) ligation of the focus
with a trap, and (4) electrocoagulation to remove the focus.

ESD group was treated with ESD: (1) location around the lesion by electrocoagulation, (2) injection
of methylene blue + epinephrine + glycerol-fructose mixture around the lesion to fully protrude the
mucosa of the lesion, (3) incision of the mucosa around the lesion with Dual knife or IT knife, and (4)
complete dissection of the focus with a special electric knife. Fasting for 1-3 days after operation,
parenteral nutrition support, acid inhibition and stomach protection were given. At the same time, vital
signs and complications such as fever, gastrointestinal bleeding, perforation and subcutaneous
emphysema were observed, and corresponding measures were taken according to the situation.

2.3 Observation index

2.3.1 General clinical features

The clinical characteristics of the patients were age, sex, body mass index, personal history
(smoking and drinking), past history (coronary heart disease, hypertension and diabetes), tumor size,
tumor location, tumor origin and tumor surface mucosa.

2.3.2 Operation indicators

Operation indicators include: complete resection rate, postoperative focus residue and recurrence
rate, intraoperative complications (bleeding, perforation), postoperative complications (bleeding,
perforation, infection), postoperative fasting time, hospital stay, hospitalization expenses, postoperative
follow-up and so on.

2.4 Statistical method

SPSS26.0 statistical software was used for statistical analysis. The continuous measurement data in
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accordance with normal distribution were described by mean +standard deviation, the differences
between groups were described by t-test, the data that did not accord with normal distribution were
described by M (P25 ~ P75), the differences between groups were analyzed by nonparametric rank sum
test, the counting data were expressed by cases and percentage (%), and the differences between groups
were described by 2-test or Fisher exact probability method. The influencing factors of intraoperative
perforation were analyzed by contingency table 2 test, and then multivariate Logistic regression
analysis was used to analyze the influencing factors of intraoperative perforation.

3. Results
3.1 Comparison of general clinical features between EMR group and ESD group

The average age of EMR group was 54.55 +10.31years, the range was 240.74 years old, the
diameter of tumor was 0.92 £0.39in cm; ESD group, the age was 55.19 +£11.88years, the range was 24
~ 91 years old, the diameter of tumor was 1.58 £0.97cm. There was no significant difference in age,
sex and tumor origin between the two groups (all P > 0. 5). 05), but there was significant difference in
tumor size between the two groups (P < 0.05). See Table 1.

Table 1: Comparison of general clinical features between EMR group and ESD group

. EMR roup | ESD

Project (n=78) group group(n=123) z/y2 P
Age 54(49,60) 54(48,64) -0.090 0.929
Gender, male / female | 29/49 52/71 0.515 0.473
Tumor origin level,n
(%) 0.173 0.917
Muscularis mucosae 23(29.5%) 35(28.5%)

Submucosa 11(14.1%) 20(16.3%)

Lamina propria 44(56.4%) 68(55.3%)
Tumor size,cm 0.86(0.66,1.00) 1.40(0.92,2.00) -6.039 <0.001
Tumor size,n(%) 14.895 <0.001
<lcm 42(53.8%) 33(26.8%)
>lcm 36(46.2%) 90(73.2%)

3.2 Comparison of operative indexes between EMR group and ESD group

Compared with EMR group, ESD group had higher intraoperative perforation rate, longer
postoperative fasting time and average hospitalization time, and higher hospitalization cost, but there
was no significant difference in complete resection rate, intraoperative bleeding rate and postoperative
complications (bleeding, perforation, infection) between the two groups. See Table 2.

Table 2: Comparison of operative indexes between EMR group and ESD group

Project EMR group (n=78) | ESD group(n=123) z/y2 P
Complete resection,n(%) 78(100.0%) 120(97.6%) 0.629 0.428
Intraoperative
complications,n(%)
Perforation 15(19.2%) 45(36.6%) 6.865 0.009
bleeding 2(2.6%) 3(2.4%) 0.000 >0.999
Postoperative
complications,n(%) 5.525 0.064
Perforation 0(0.0%) 2(1.6%)
Bleeding 1(1.3%) 0(0.0%)
Infection 2(2.6%) 11(8.9%)
g;’;?pem"ve fasting time, | ; 5y 3) 2.0(1,3) -2.960 0.003
dL:;‘sgth of stay in hospital, | (5 ) 9(7,13) -6.076 <0.001
Hospitalization expenses, | 9105.36(6691.31,12 | 20964.73(15382.76,273 |
yuan 049.05) 11.87) 10.190 | <0.001
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3.3 Comparison of clinical data between perforation group and non-perforation group

The age in the perforation group was significantly older than that in the non-perforation group, and
the proportion of diabetes, located in the fundus of the stomach, originating from the lamina propria
and ESD treatment in the perforation group was significantly higher than that in the non-perforation
group. There was no significant difference in other indexes between the two groups (P > 0.05). See
Table 3. The results of binary Logistic regression analysis showed that diabetes history, endoscopic
treatment (ESD) and lesion origin (lamina propria) were independent risk factors for intraoperative
perforation. See Table 4.

Table 3: Univariate analysis of intraoperative perforation

. Perforation group | non-perforation

Project (n =60) group (n = 141) 2y P

Age,n(%) 5.205 0.023

<60 years old 34(56.7%) 103(73.0%)

>60 years old 26(43.3%) 38(27.0%)

Sex,male/female 25/35 56/85 0.067 0.796

Smoking o o

history.n(%) 12(20.0%) 32(22.7%) 0.179 0.672

drinking o o

history.n(%) 12(20.0%) 21(14.9%) 0.800 | 0.371

Hypertension,n(%) 14(23.3%) 28(19.9%) 0.308 0.579

Diabetes,n(%) 13(21.7%) 7(5.0%) 13.104 | <0.001

Coronary heart o 0

disease.n(%) 3(5.0%) 3(2.1%) 0.412 0.521

tumor site

n(%) 6.040 0.014

non-gastric fundus 28(46.7%) 92(65.2%)

gastric fundus 32(52.3%) 49(34.8%)

Tumor size,n(%) 0.196 0.658

<lcm 21(35.0%) 54(38.3%)

>lem 39(65.0%) 87(61.7%)

Tumor origin

layer.n(%) 12.884 | <0.001

Non-lamina propria 15(25.0%) 74(52.5%)

Lamina propria 45(75.0%) 67(47.5%)

Surface mucosal

conditio.n(%) 1.461 0.227

Smooth 59(98.3%) 131(92.9%)

Hyperemia —and | |} 50, 10(7.1%)

erosion

Endoscopic

treatment,n(%6) 6.865 0.009

EMR 15(25.0%) 63(44.7%)

ESD 45(75.0%) 78(55.3%)

Table 4: Multivariate binary Logistic regression analysis of intraoperative perforation
Influencing factors B SE Wald OR 95%Cl1 P
IAge (> 60 years old) [0.497 0.364 1.861 1.644 0.805-3.357 0.173
Location of the tumorjy 5q 0.345 2.169 1663 [0.845-3.270 0.141
(fundus of stomach)

Layer — of  origin, ;g 0.369 10.142 3.239 1.571-6.676 0.001
(lamina propria)

EEE‘SBS)COP‘C treatment) o4, 0375 6.980 2.692 1.291-5.612 0.008
Diabetes 1.496 0.545 7.534 4.466 1.534-13.002 0.006
Constant -2.807 0.467 36.063 0.060 0.001

4. Discussion

SMT in the upper digestive tract is a common gastrointestinal disease. Most endoscopic
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examinations show that the incidence of SMT is not low. Some studies have found that SMT is found
in 1 case out of every 300 endoscopic examinations!*. The histopathological types of upper digestive
tract SMT are complex, including leiomyoma, stromal tumor, lipoma and ectopic pancreas, most of
which are benign lesions, but about 15% of SMT may be malignantP®l. The larger the lesion volume, the
higher the degree of malignancy, the worse the prognosis. Therefore, the early diagnosis and timely
treatment of SMT are of great significance. Surgical resection is a classic treatment for SMT of the
upper digestive tract, but invasive surgery is often accompanied by many complications, such as
postoperative bleeding, gastroesophageal reflux, late anastomotic stricture, etc, especially for tumors
with small diameter, the surgical trauma is great, the normal structure of stomach is destroyed, and the
quality of life is affected after operation [l With the continuous development and maturity of
endoscopic minimally invasive technology, endoscopic resection of SMT has gradually become a
choice for more doctors and patients!”8. At present, EMR and ESD are widely used in the treatment of
upper digestive tract SMT. EMR separates the lesions of the mucosa and submucosa from the proper
muscle layer by injecting drugs into the submucosa of the lesion, and then uses a trap or high-frequency
electric knife to remove the focus. For EMR resection of SMT, a number of studies P! have
confirmed that it is safe and effective in superficial SMT (originating from submucosa and muscularis
mucosa), but the efficacy and safety of SMT,EMR in lamina propria are not sure. Endoscopic
submucosal dissection (ESD) is developed on the basis of EMR. According to the size, location and
depth of invasion of the lesion, this technique uses a special electric knife to gradually peel off the
lesion under endoscope, and the peeling depth can reach the lamina propria. However, ESD surgery
takes a long time and requires a high level of endoscopic surgery, which is always accompanied by
high perforation and postoperative bleeding rate [!-12],

The results of this study showed that compared with the EMR group, the postoperative fasting time
and average hospitalization time of the SMT patients with different tumor size were longer and the
hospitalization cost was higher in the ESD group. Analysis of the possible reasons: compared with
EMR, ESD is easier to achieve complete resection of larger or deeper lesions, but it takes longer
operation time and requires higher operation level and equipment of endoscopic surgeons, which leads
to postoperative recovery, prolonged hospitalization time and increased hospitalization costs. However,
there was no significant difference in complete resection rate, intraoperative bleeding rate and
postoperative complications (bleeding, perforation, infection) between EMR group and ESD group.
During the follow-up for 1 year, no residual or recurrent lesions were found in all patients who
underwent endoscopic resection. Therefore, both SMT,EMR and ESD can be removed safely and
effectively, but EMR has more benefits in reducing hospital stay, hospitalization cost and
intraoperative perforation rate.

Intraoperative perforation is the main complication of endoscopic treatment. during the operation, a
large amount of gas accumulates in the digestive tract, which can lead to perforation even if there are
few lacerations in the muscular layer, thus increasing the risk of abdominal infection ['*]. In this study,
the intraoperative perforation rate was high (23.3%). The possible reasons were analyzed: because most
of the lesions were treated with ESD, the lesions located in the gastric fundus and originated from the
lamina propria accounted for the majority, but the ESD itself was difficult to operate. when resecting
the focus of the gastric fundus, because the tissue of the fundus of the stomach was weak, the focus was
closely connected with the muscle layer, the operating space at the top of the small curve was small,
and the visual field was limited, so it was difficult to remove the focus completely under endoscope.
With the deepening of the infiltration level of the lesion, especially for the SMT of the lamina propria,
the endoscopic operation becomes more difficult and the risk of perforation will be greatly increased
(14151 In this study, the age of the perforated group was significantly older than that of the
non-perforated group, and the proportion of diabetes, originating from the lamina propria and ESD
treatment in the perforated group was significantly higher than that in the non-perforated group, and the
difference was statistically significant. It can be seen that age, diabetes, tumor location and origin, and
endoscopic treatment may be associated with the occurrence of perforation. Further binary Logistic
regression analysis of the above influencing factors showed that diabetes history, endoscopic treatment
(ESD) and lesion origin (lamina propria) were independent risk factors for intraoperative perforation.
Therefore, in order to reduce intraoperative perforation, the location and origin of the lesion should be
identified by EUS and other examinations before operation. Patients with diabetes should be
recommended regular hypoglycemic treatment before operation. At the same time, attention should be
paid to the difficulty of ESD endoscopic operation, and the operation ability and proficiency of
surgeons should be improved so as to reduce the occurrence of complications.

Published by Francis Academic Press, UK
-119-



International Journal of Frontiers in Medicine
ISSN 2706-6819 Vol.6, Issue 5: 115-120, DOI: 10.25236/1JFM.2024.060516

5. Conclusion

To sum up, both EMR and ESD are safe and effective in the treatment of upper gastrointestinal
SMT, but the former has more advantages in shortening hospitalization time and reducing
hospitalization costs, while ESD may be more suitable for large SMT that is difficult to be resected by
EMR or originated from the lamina propria. For SMT patients with a history of diabetes, originating
from the lamina propria, located in the fundus of the stomach and scheduled for ESD treatment, it is
necessary to be highly vigilant about the occurrence of intraoperative perforation, comprehensive
preoperative evaluation and individual accurate intraoperative treatment in order to reduce the
occurrence of perforation. Nevertheless, there are still some limitations in this study. The study was
conducted only in a single center with a relatively small sample size, and the control study required
longer follow-up. Therefore, it is necessary to design prospective, multicenter, randomized controlled
trials with large sample size to further study and formulate diagnostic and treatment criteria for patients
with upper digestive tract SMT.
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