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Introduction

Cardia cancer is a special type of gastric malignancy. 
Due to the complex anatomical structure of the cardia, 
early clinical symptoms are easily missed. At diagnosis, 
most cardia cancers are classified as difficult-to-resect, 

locally advanced, or at the systemic metastasis stage, and 
prognosis is generally poor (1). The incidence of cardia 
cancer had gradually increased in recent years (2,3), and the 
development of timely interventions to treat precancerous 
lesions of the cardia is warranted. Endoscopic treatment 
has the characteristics of being minimally invasive, 
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safe, convenient, and suitable for multiple treatments. 
Importantly, it has good application value in the treatment 
of precancerous lesions of the cardia (4). Endoscopic 
submucosal dissection (ESD) is the main treatment for early 
cancers of the digestive tract. It can not only clarify the 
pathological diagnosis, but can also effectively reduce the 
incidence of recurrence and metachronous cancers (5), while 
retaining the original physiological structure. Compared 
with traditional surgery, there are fewer complications after 
ESD, and the patient’s quality of life is enhanced (6).

Gastroesophageal reflux disease (GERD) mainly refers 
to the reflux of the contents of the stomach and duodenum 
into the esophagus. Patients may have symptoms such as 
acid reflux and heartburn. In severe cases, complications 
such as esophageal stenosis, bleeding, and cancer may 
occur (7). According to a systematic review in 2005, the 
prevalence of GERD is 10–20% in western countries and 
less than 5% in Asian countries. In 2014, the prevalence 
rate rose to 18–27.8% in Europe and America, and 
11.6% in Asia (8,9). In clinical, GERD has many kinds 
of extraesophageal symptoms, including clearing throat, 
chronic cough, hoarseness, excessive mucus in throat, sense 
of drip after nose, chronic cough, burning of foreign body 
in throat and asthma. GERD can be seen alone or coexist 
with typical symptoms. Different from GERD, it is found 
that there are many factors that cause the extraesophageal 
symptoms, the most important of which are “reflow” and 
“reflection” (10). The mechanism of reflux refers to the 
reflux of gastric contents to the throat, pharynx or inhaled 
into the respiratory tract, which directly stimulates or 
damages the mature abdomen, and thus causes a series of 
symptoms (11). Reflex mechanism refers to respiratory 
symptoms such as cough caused by the reflex of distal 
esophageal reflux through vagal nerve (12). According to 
the endoscopic findings, GERD can be divided into reflux 
esophagitis (RE) (inner mirror esophagitis), nonerosive 
reflux disease (no inner mirror esophagitis), or Barrett’s 
esophagus(orange red velvet mucosal episode appeared 
near the gastroesophageal joint). The incidence of GERD 
in Western countries is 8–27% (13), and the incidence in 
China is 1.9–7.0% (14). Studies have shown standard doses 
of proton pump inhibitors (PPIs) once or twice daily were 
only partially effective or completely ineffective for 40% of 
GERD patients (15). It can only improve GERD symptoms, 
but not esophageal motor function (16). Therefore, the 
application of surgical treatment is crucial. This study 
explored the effects of endoscopic treatment of cardia 
conditions on GERD. We present the following article in 

accordance with the STROBE reporting checklist (available 
at http://dx.doi.org/10.21037/apm-21-1154).

Methods

Patient selection

A total of 106 patients with cardia lesions combined 
with GERD who were treated with endoscopic mucosal 
resection (EMR) or ESD in our hospital from August 
2013 to May 2020 were enrolled in this study. There 
were 58 males and 48 females, aged 39–79 years, with an 
average age of 61.4±10.7 years. Patients who presented 
with following were eligible to participate in this study: 
cardia polyps or cardia precancerous lesions (including 
moderate, moderate to severe, or severe dysplasia) 
confirmed by pathological and endoscopic examinations, 
early cardia cancer (lesions limited to the mucosa or 
submucosa without invading the muscles layer, and no 
distant or lymph node metastasis), and GERD. Patients 
presenting with the following were excluded from the 
study: (I) lesions invading the muscle layer or distant 
metastasis; (II) other severe organ diseases (such as severe 
cardiopulmonary insufficiency, large-area myocardial 
infarction, etc.); (III) severe coagulation dysfunction; 
(IV) pregnant women; (V) esophageal varices; and (VI) 
severe psychological and mental disorders and thus, 
cannot cooperate with the surgery. This study was 
approved by the Ethics Committee of Taixing Municipal 
People’s Hospital Affiliated to Bengbu Medical College 
(ethics approval number: KY425063) and conducted in 
accordance with the Declaration of Helsinki (as revised in 
2013). All patients provided informed consent.

Instruments and equipment

The following instruments and equipment were used: 
gastroscopy (Olympus GIF-Q260J), insulation-tipped (IT) 
knife (Olympus KD-611L), hook knife (Olympus KD-620LR), 
hyperknife (ERBE Tuebingen, high frequency module), NM-
400L-0423 injection needle, FD-1U-1 hot biopsy forceps, 
HX-610-135 titanium clips, snare device, APC300 argon 
plasma coagulation device, ERBEICC-200 high frequency 
electric cutting device workstation, and transparent caps.

Interventions

Prior to endoscopic surgical treatment, chest radiographs, 
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electrocardiograms, coagulation function tests, and 
other examinations were performed to exclude surgical 
contraindications. Patient was informed of the surgical 
risks and signed an informed consent. Patients prepared the 
gastrointestinal tract for endoscopy by fasting for 12 hours 
prior to the procedure.

Endoscopic operations were performed by experienced 
endoscopists. EMR was used for polyps less than or equal 
to 20 mm in diameter, as previously described. Briefly, 
the injection needle is inserted into the biopsy orifice, and 
sodium hyaluronate is injected into the submucosa to make 
the polyp swell. To removal the polyp, the injection needle 
is retracted, and the disposable polyp snare is extended and 
used to completely enclose the polyp. The power supply is 
switched on to remove the polyp. The wound is treated and 
monitored for oozing of blood. Finally, the resected lesions 
are sent for pathological examination. The patients fast for 
24 hours after the operation. 

ESD surgery was used for patients with polyps 
greater than 20 mm in diameter, early cardiac cancers, or 
precancerous lesions. For this procedure, a transparent 
cap is attached to the end of the gastric lens. The lesion is 
marked with a needle-like knife around the periphery, about 
5 mm from the outer edge of the lesion, with an interval of 
about 5–6 mm. The injection needle is inserted from the 
endoscopic biopsy hole, and sodium hyaluronate is injected 
outside the marked point to lift the lesion. Using a needle 
knife, a circular incision is made at the marked point at the 
distal end of the lesion. An IT knife is then used to peel off 
the submucosal layer of the lesion along the mark. During 
the peeling process, hemostatic forceps are used to burn the 
blood vessels. Swelling of the lesion is monitored during 
the peeling process. If necessary, additional submucosal 
injections are administered. Argon gas or hemostatic 
forceps are used to treat the wound for bleeding. The 
extracted specimens are placed flat and fixed with a pin, 
treated in formalin solution, and sent for pathological 
examination. The patients are fasted for 24 to 48 hours after 
the operation. Proton pump inhibitors are administered 
for 2 to 3 days post-operatively, and hemostasis and fluid 
rehydration are provided. Gastrointestinal decompression 
is performed for patients with longer operation time and 
heavy bleeding.

Evaluation indexes

Surgical resection of lesions and complications
Pathological examinations were performed on the cardia 

lesions of each patient. The involvement of the edge 
and the base of the lesion were analyzed. Parameters 
including perforation, delayed bleeding, lung infection, and 
postoperative stenosis, were monitored.

Complete resection under endoscopy indicates that 
no residual diseased tissue is detected, and the lesion was 
removed in one operation. Curative resection indicates that 
there is no lesion at the base and lateral margins, the depth 
of the lesion infiltration did not reach the deep submucosal 
layer, and no tumor cells remain in the vessel.

The patient’s quality of life and clinical symptom score 
before and after surgery
The GERD-health related quality of life (GERD-HRQL) 
and the gastroesophageal reflux disease-questionnaires 
(GERD-Q) scores were used to assess the quality of life 
and clinical symptoms of the patients. The GERD-HRQL 
scale (17) assesses 11 items related to the patient’s quality 
of life, including heartburn, swallowing, drug efficacy, 
and general health status. This method of assessment is 
simple, efficient, has a high response rate, and has high 
reliability and validity (18). Asymptomatic patients are 
given 0 points; patients who are symptomatic but are not 
distressed are given 1 point; patients with symptoms which 
cause occasional distress are allocated 2 points; patients 
with symptoms which cause distress daily are given 3 points; 
patients with symptoms that are upsetting and affect daily 
activities are allocated 4 points; and patients with symptoms 
that incapacitate their daily activities are given 5 points. 
The GERD-HRQL score ranges from 0–50 points, with 
higher scores reflecting poorer quality of life. 

The GERD-Q records the frequency of heartburn, 
reflux, epigastric pain, and nausea in patients in the past one 
week, the frequency of regurgitation or heartburn affecting 
sleep, and the frequency of taking additional drugs to relieve 
reflux or heartburn (19). Patients with a GERD-Q score 
8 points are considered to have GERD. The maximum 
number of points is 18. 

The degree of esophageal mucosal injury before and 
after surgery
Patients underwent gastroscopies at the 3- and 6-month 
post-surgical follow-up. The Los Angeles classification was 
used to assess the degree of esophageal mucosal damage (20). 
Grade A damage is defined as one or more region of the 
mucosa damaged in the esophageal mucosa, with a length 
less than 5 mm. Grade B is defined as one or several regions 
of mucosa damaged, with a length greater than 5 mm, but 
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no fusion between the damaged areas. Grade C is defined as 
mucosa with more than 2 folds of fusion injury, but less than 
75% of the circumference of the esophagus. Grade D is 
defined as mucosal damage with a combined mutual fusion 
range at least 75% of the circumference of the esophagus.

Evaluation of the curative effect of endoscopic 
treatment of cardia diseases
The efficacy of the treatment was assessed using the 
patient’s clinical symptoms, GERD-HRQL and GERD-Q 
scores, and RE classification. A remission rate greater than 
90% is defined as a basic cure, a remission rate greater than 
50% is defined as a significant remission, a remission rate 
greater than 10% is defined as a partial remission, and a 
remission rate ≤10% is defined as ineffective (21).

Statistical analyses

All statistical analyses were performed using SPSS 20.0 
software (SPSS Inc., Chicago, IL, USA). Measurement data 
are expressed as mean ± standard deviation (x±s), and were 
compared using 2-tailed t-tests. Count data are expressed 
by rates and percentages, and were compared using the 
chi-squared (χ2) test or rank-sum test. A P value <0.05 was 
considered statistically significant.

Results

Surgical resection of lesions

A total of 106 cardiac lesions were removed in this study 
cohort, including 29 cases of cardia polyps (including 
hyperplastic polyps and inflammatory polyps), 28 cases of 
cardia glands with moderate dysplasia, 22 cases of moderate 
to severe dysplasia, 24 cases of severe dysplasia, and 3 cases 
of early cardia adenocarcinoma which were confirmed by 
postoperative pathology. Among them, 104 lesions were 

completely resected, and 2 early cancers were curatively 
resected. None of the cases showed delayed postoperative 
bleeding. See Table 1 for details.

GERD-HRQL and GERD-Q scores of patients before and 
after operation

The patient GERD-HRQL scores were significantly 
decreased at 3 months (t=22.480, P<0.000) and 6 months 
post-surgery (t=22.059, P<0.000) compared with the scores 
observed before surgery. However, there was no statistically 
significant difference between the scores at 3 months and 
6 months after surgery (t=−0.819, P=0.207). Similarly, the 
patient GERD-Q scores were significantly decreased at 
3 months (t=49.003, P<0.000) and 6 months (t=45.594, 
P<0.000) post-surgery compared with the scores before 
surgery. However, there was no statistically significant 
difference between the scores at 3 months and 6 months 
after surgery (t=−1.156, P=0.125). See Table 2 for details.

RE classification of patients before and after surgery

In the preoperative RE grading, there were 0 normal case, 
40 cases classified as grade A, 58 cases classified as grade B, 
and 8 cases classified grade C. At 3 months post-operation, 
there were 38 normal cases, 53 grade A cases, 13 grade B 
cases, and 2 grade C cases. At 6 months post-operation, 
there were 74 normal cases, 28 grade A cases, 3 grade B 
cases, and 1 grade C case. Compared with preoperatively, 
the proportion of grade B and C patients decreased 
gradually at 3 months and 6 months after the operation, 
and the proportion of normal patients gradually increased, 
and the differences were statistically significant (P<0.000; 
Table 3).

Evaluation of the curative effect of postoperative patients

Patients were hospitalized for 3–12 days postoperatively, 
and the average length of stay was 6.1±2.1 days. The basic 
cure rates at 3 and 6 months after surgery reached 83.96% 
and 84.91%, respectively, and the significant remission rates 
were 10.38% and 8.49%, respectively (Table 4). Follow up 
gastroscopies were performed at 3 and 6 months after the 
operation. Gastroscopy showed that the esophageal motility 
was normal, the mucosa was smooth, the dentate line was 
clear, the entry of the cardia was smooth, and the surgical 
wound had healed well (Figure 1).

Table 1 Surgical resection of lesions

Pathological type N (%)

Polyp 29 (27.36)

Moderate dysplasia 28 (26.42)

Moderate to severe dysplasia 22 (20.75)

Severe dysplasia 24 (22.64)

Early adenocarcinoma 3 (2.83)
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Table 2 A comparison of GERD-HRQL and GERD-Q scores of patients before and after the operation (x±s, points)

Item Preoperative 3 months post-operation 6 months post-operation F value P value

N 106 106 106 – –

GERD-HRQL scores 19.03±6.72 3.84±1.80a 4.05±1.93a 16.346 0

GERD-Q scores 11.05±2.02 1.20±0.45a 1.31±0.87a 12.325 0

Compared with preoperative, aP<0.000. GERD-HRQL, gastroesophageal reflux disease health related quality of life; GERD-Q, 
gastroesophageal reflux disease questionnaires.

Table 3 A comparison of reflux esophagitis classification of patients before and after surgery

Item Preoperative (n, %) 3 months post-operation (n, %) 6 months post-operation (n, %) F value P value

N 106 106 106 – –

Normal mucosa 0 (0.00) 38 (35.85) 74 (69.81) 34.139 0

Grade A 40 (30.74) 53 (50.00) 28 (26.42) 23.142 0

Grade B 58 (54.72) 13 (12.26) 3 (2.83) 23.429 0

Grade C 8 (7.55) 2 (1.89) 1 (0.94) 15.306 0

Table 4 Evaluation of the curative effect in patients postoperatively

Time 3 months post-operation (n, %) 6 months post-operation (n, %) χ2 value P value

N 106 106 – –

Basic cure 89 (83.96) 90 (84.91) 0.036 0.393

Significant remission 11 (10.38) 9 (8.49) 0.221 0.135

Partial remission 5 (4.72) 7 (6.60) 0.353 0.103

Ineffective 1 (0.94) 0 (0.00) 1.005 0.094

Postoperative complications of patients

The postoperative complications are listed in Table 5. None 
of the patients experienced perforation or delayed bleeding. 
There were 2 cases (1.89%) of pulmonary infection 
postoperatively, and both were discharged after active anti-
inflammatory treatment. One patient (0.94%) presented 
with severe dysplasia from the cardia to the upper gastric 
body, and postoperative stenosis was observed 1 month after 
surgery. Endoscopic tube dilation was performed and the 
patient recovered well. 

Discussion

Overview of the clinical management of GERD

Medication is the first-line treatment for patients with 
GERD, and PPI is the first tactic treatment. For the 

treatment of patients with elderly Gerd patients, H2RA, 
active medicine, anti-anxiety depression, inhibit TLESR 
drug, gastric mucosa Protective drugs and other drugs to 
improve the cure rate. However, long-term medication 
can increase the psychological burden of patients. In 
addition, some patients may experience related symptoms 
that are difficult to control, while others may experience 
continuous and repeated attacks. Traditional anti-reflux 
surgery suffers from low patient acceptance due to large 
surgical trauma and associated complications. In contrast, 
endoscopic minimally invasive surgery has become a 
preferable option. In patients for whom oral proton pump 
inhibitors are ineffective or have poor therapeutic effects, 
the mucosa can be removed or stripped directly at the 
cardia reflux area to help build a scar barrier and block the 
reflux of gastric acid and gastric contents. This method 
neither transplants the gastroesophagus nor changes the 
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Table 5 Postoperative complications in the patients

Complication N (%)

Perforation 0 (0.0)

Delayed bleeding 0 (0.0)

Lung infection 2 (1.89)

Postoperative stenosis 1 (0.94)

A

D

B

E

C

F

Figure 1 The patient’s preoperative and postoperative endoscopic findings. (A) Preoperative reflux esophagitis (RE) grade B combined with 
moderate to severe cardia dysplasia. (B,C,D) The procedure of ESD surgery for moderate to severe dysplasia of the cardia. The yellow arrow 
indicates the lesion. (E) Re-examination with gastroscopy 3 months after the initial operation showed that esophageal reflux was significantly 
improved (Grade B to Grade A), and the wound had healed well. (F) Re-examination with gastroscopy 6 months after the initial operation 
showed that the esophageal mucosa was smooth and undamaged, and the surgical wound had healed well. The yellow arrow indicates the 
postoperative scar.

original physiological structure, and thus it may have good 
clinical prospects. The emerging anti-reflux mucosectomy 
(ARMS) principle is similar to the above, and it can be 
achieved by ESD or EMR surgery. In the implementation 
of ARMS, it is necessary to mark the mucosa to be 
removed. Generally, a crescent-shaped resection is 
performed on the mucosa of the lesser curvature of the 

cardia, and about 2 cm of the mucosa is retained on the 
side of the greater curvature. Submucosal injection is 
then performed, followed by mucosal resection via ESD 
or EMR surgery. Circumferential mucosa should be 
preserved during surgery to prevent postoperative stenosis. 
Numerous studies have reported the feasibility, efficacy, 
and safety of ARMS in the treatment of GERD (22). 
Inoue et al. (23) performed ARMS on 10 patients with 
refractory GERD. Circumcision was performed in 2 cases, 
and crescent-shaped mucosal resection was performed in 
the remaining 8 cases. The results demonstrated that the 
typical symptoms of GERD were significantly relieved 
after the operation. In another study (24) the GERD-Q 
score, gastroesophageal valve classification, DeMeester 
score, and acid exposure times were all lower at 6 months 
after ARMS treatment compared to before surgery. 
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Furthermore, reflux symptoms were also significantly 
alleviated. Yoo et al. analyzed the short-term therapeutic 
effects of ARMS with transparent cap (ARMS-C)-assisted 
EMR (3). The study analyzed 33 patients with GERD who 
underwent ARMS-C surgery, and found that more than 
60% of patients did not require proton pump inhibitors 
within 6 months after the surgery, and 30% of patients 
could reduce the amount of medication. The GERD-Q 
scores dropped from 11.0 points before surgery to  
6.0 points post-surgery. The DeMeester score and the 
acid exposure time of the esophagus were also significantly 
improved after ARMS (3). Only 2 cases were treated with 
balloon dilatation due to postoperative stenosis, and no 
serious complications occurred in the other patients (3). 
These reports all suggested that ARMS is highly feasible 
and has good clinical prospects. However, due to the small 
clinical samples, further studies are warranted to verify the 
long-term clinical benefits of ARMS.

Analysis of the results of this study 

In this report, 106 patients presented with gastric cardia 
disease combined with RE. After the removal or stripping 
of the gastric cardia mucosal lesions, the resultant fibrous 
scars caused the gastroesophageal valve to contract 
and rebuild (25). This resulted in a narrowing of the 
connection between the stomach and the esophagus (26), 
thereby producing a certain anti-reflux effect. In this 
study, the postoperative reflux conditions of the patients 
were significantly improved, demonstrating that through 
the therapeutic intervention of the cardiac mucosa, RE 
can be treated to a certain extent. The GERD-HRQL 
and GERD-Q scores are often used to evaluate the 
therapeutic effects of GERD (27). In this study, there were 
statistically significant differences in the GERD-HRQL 
and GERD-Q scores before treatment and at 3 and  
6 months after the operation, suggesting that endoscopic 
treatment was effective and patients experienced good 
short-term benefits (including improved acid reflux, 
heartburn, related symptoms, and esophagitis healing), 
which in turn significantly improved the quality of 
life. In this investigation, no serious treatment-related 
complications occurred. Different surgical methods (EMR 
or ESD) were used according to the size and nature of 
the cardia lesions. EMR was used for benign polyps, and 
ESD was used for dysplasia and early cancers (28). The 
results showed that both methods could alleviate the 
symptoms of RE. In the actual operation, EMR is easier 

to perform than ESD, as it does not involve resecting the 
dysplasia and early cancer, and thus, it is more acceptable 
to patients. However, in deciding between EMR and ESD, 
it is important to specifically analyze and evaluate the 
patient’s individual condition and choose the most optimal 
treatment method (29). In this study, a patient with 
severe dysplasia from the cardia to the upper gastric body 
developed postoperative stenosis one month after ESD, 
but recovered after endoscopic tube dilation. Therefore, 
although ESD has good clinical prospects, one must 
consider all the appropriate indications prior to surgery to 
avoid complications.

Summary and outlook

This study was limited by the small number of cases, and 
more clinical samples are needed to confirm the conclusions 
of this investigation. Due to the limitations of the hospital 
medical facilities, there was no 24-hour pH-impedance 
monitoring for patients to more intuitively reflect acid 
exposure before and after surgery. Furthermore, no accurate 
records were made for the analysis of the lesions and the 
scope of surgery. The follow-up time for patients was 
relatively short, and future studies with extended follow-
up time should be conducted to observe long-term effects. 
Additionally, the effects of different factors such as the 
degree of reflux and the range and location of the mucosal 
resection, on treatment efficacy warrant further exploration. 
This study was a retrospective study, and future multi-
center, randomized, controlled, and prospective studies 
should be conducted to confirm the clinical efficacy of EMR 
and ESD in the treatment of GERD. 

Conclusions 

Endoscopic treatment of cardia conditions is advantageous 
due to low levels of trauma, higher complete resection 
rates, and fewer complications. Moreover, the fibrous scar 
generated after endoscopic treatment forms an anti-reflux 
barrier, which can alleviate or even cure RE to a certain 
extent. This may represent a promising method for the 
clinical treatment of GERD.
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