
Page 1/17

Clinical E�cacy of Endoscopic Technique in the
Treatment of Gastrointestinal Anastomotic
Complications: a Retrospective Study
Shenghe Deng 

Huazhong University of Science and Technology
Junnan Gu 

Huazhong University of Science and Technology
Yinghao Cao 

Huazhong University of Science and Technology
Fuwei Mao 

Huazhong University of Science and Technology
Ke Liu 

Huazhong University of Science and Technology
Jiliang Wang 

Huazhong University of Science and Technology
Ke Wu 

Huazhong University of Science and Technology
Kailin Cai  (  caikailin@hust.edu.cn )

Huazhong University of Science and Technology

Research Article

Keywords: Endoscopy, Anastomotic complications, Anastomotic stenosis, Anastomotic obstruction,
Anastomotic �stula

Posted Date: September 9th, 2021

DOI: https://doi.org/10.21203/rs.3.rs-864798/v1

License:   This work is licensed under a Creative Commons Attribution 4.0 International License.  
Read Full License

https://doi.org/10.21203/rs.3.rs-864798/v1
mailto:caikailin@hust.edu.cn
https://doi.org/10.21203/rs.3.rs-864798/v1
https://creativecommons.org/licenses/by/4.0/


Page 2/17

Abstract
Background: To evaluate the safety and effectiveness of endoscopic technique in treating postoperative
anastomotic complications of digestive tract.

Methods: Clinical data of patients received endoscopic treatment in our hospital due to anastomotic
complications after gastrointestinal surgery from January 2015 to December 2018 were collected for
retrospective analysis. Endoscopic intervention was used for postoperative anastomotic complications in
all the included cases. The time of the intervention measures, laboratory examination, incidence of
complications and postoperative follow-up were observed and analyzed.

Results: A total of 88 patients were included in the study, including 43 patients with anastomotic
stenosis,22 with anastomotic obstruction,23 with anastomotic �stula. For anastomotic obstruction
patients, 36 patients with anastomosis were successfully treated with endoscopy. For anastomotic
obstruction patients, 18 cases were successfully treated with endoscopy. For anastomotic �stula
patients, 21 cases were successfully treated with endoscopy.

During follow-up after the endoscopic procedure, 4 patients with anastomotic stenosis needed
endoscopic intervention again, 3 cases undertook surgical intervention and 2 cases maintained
acceptable defecation function by intermittent dilation with a plastic dilater. one patients with
anastomotic obstruction had stent displacement and was removed. For the anastomotic �stula
patients,one case relapsed and then underwent endoscopic intervention again, three cases converted to
surgical intervention.Preoperative and postoperative blood biochemical examination had no signi�cant
statistical signi�cance

Conclusion: Endoscopic treatment of anastomosis complications was effective for some of the patients,
especially for those with anastomosis stenosis or stricture, considering its saftey, it might be the �rst
choice for anastomosis complications.  

Introduction
In the past few decades, gastrointestinal malignancies have become one of the �ve most common
malignancies with high morbidity and mortality. The conventional treatment of gastrointestinal
malignant tumors is mainly surgery, supplemented by radiotherapy and chemotherapy. With the
deepening of research progress, comprehensive tumor treatment has made great progress in patients
with early malignant tumors; at the same time, with the improvement of health care, the mortality rate of
malignant tumors has declined[1]. Surgical resection is still the preferred treatment for resectable tumors
of the digestive tract. As digestive tract surgery involves reconstruction of the digestive tract,
postoperative anastomotic complications are easy to occur. Anastomotic complications are one of the
most common and dangerous complications after digestive tract anastomosis, characterized by high
incidence and high mortality, which can increase the risk of postoperative recurrence and negatively
affect the long-term prognosis of patients[2, 3].
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The common anastomotic complications after gastrointestinal surgery include: anastomotic bleeding,
anastomotic �stula/leakage (AF/AL), anastomotic obstruction (in�ammatory obstruction, input/output
loop obstruction), anastomotic stricture (AS). At present, the risk factors and pathophysiological
mechanism of postoperative anastomotic complications of digestive tract have not been fully de�ned.
The main causes may be related to nutrition, anastomotic technology, anastomotic tension, anastomotic
mode, bilateral blood circulation, digestive tract obstruction, infection, obesity, diabetes, preoperative and
postoperative radiotherapy and chemotherapy, perioperative preparation and other factors[4]. For the
management of postoperative complications of anastomosis, the common treatment methods include
conservative treatment, endoscopic treatment and surgical treatment. Conservative treatment mainly
includes anti-infection, fasting and symptomatic support. For patients with severe symptoms, most
clinicians still consider surgical treatment. With the maturity of endoscopic techniques and the
development of endoscopic surgery, endoscopic techniques are more and more widely used to treat
postoperative anastomotic complications. Endoscopic techniques in the treatment of anastomotic
leakage mainly include endoscopic jejunal nutrition tube placement, metal clip closure, stent placement,
tissue sealants, suturing, vacuum-assisted closure therapy[5]; Endoscopic treatment of complications of
anastomotic stenosis mainly includes placement of temporary self-expandable metal stent (SEMS),
endoscopic incision (EI), balloon dilatation (EBD)[6]; In the treatment of anastomotic obstruction (AO),
different therapeutic schemes are selected according to different types of obstruction, mainly including
endoscopic jejunal nutrition tube placement, metal stent placement, endoscopic drainage[7].

Although endoscopic techniques have been supported by most people in the treatment of postoperative
complications of digestive tract, there are few reports on the safety of endoscopic intervention. The data
of patients with endoscopic anastomotic complications treated by our medical team were analyzed to
investigate the safety and e�cacy of endoscopic treatment of postoperative anastomotic complications
of digestive tract retrospectively .

Methods

Study design
From January 2015 to December 2018, the clinical data of all patients who had anastomotic
complications during digestive tract operation in Gastrointestinal Surgery of Wuhan Union Hospital and
who were referred from other medical institutions to deal with anastomotic complications and these
received endoscopic intervention were analyzed retrospectively. This study was a single-center
retrospective study.

Outcome measures
All patients who were treated with endoscopy for anastomotic complications after digestive tract
operation were enrolled in this study. The time of occurrence, intervention measures, technical success
rate, changes of laboratory examination indicators before and after operation,treatment success rate,
complications, intervention times and postoperative follow-up were analyzed for safety and
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effectiveness.Regular follow-up were conducted to all enrolled patients after discharge by telephone, in-
hospital examination, outpatient follow-up.

Satistical analysis
Spss23.0 software was used for statistical analysis of all data. Fisher's test or chi-square test were used
to evaluate the proportion difference between groups. Continuous variables were expressed as mean ± 
standard deviation, and compared by t-test, P < 0.05 was considered signi�cant.

Ethics statement
Informed consent was obtained from patients prior to participation in the study. Work on human
complied with the principles set out in the “Helsinki Declaration "[8].The study protocol was approved by
the ethics committee and was registered in the Chinese Clinical Trial Registry[No.:ChiCTR1900023804].

This study was reviewed by the Ethics Committee of Tongji Medical College, Huazhong University of
Science and Technology (No. 2018-S377, dated 11 July 2018). All procedures performed in this study
involving human participants were in accordance with the 1964 Declaration of Helsinki and its later
amendments or comparable ethical standards. Informed consent was submitted by all subjects when
they were enrolled. This study was registered in the Chinese Clinical Trial
Registry[No.:ChiCTR1900023804].

Results
1. Clinicopathological characteristics of patients with different types of anastomotic complications

All the 88 patients were treated under endoscopy, and no related adverse events occurred during the
operation. Among the enrolled patients, there were 43 cases of anastomotic stenosis of digestive tract,
including 20 cases of upper and lower gastrointestinal stenosis and 23 cases of upper and lower
gastrointestinal stenosis respectively. In the upper digestive tract anastomotic stenosis, there were 12
male patients and 6 female patients, with an average symptom onset time of 3.81 ± 3.46 months, 16
benign stenosis cases and 4 malignant stenosis cases. Preoperative Stooler grade[9]: 3 cases of grade II,
10 cases of grade III, and 7 cases of grade IV.The average length of hospitalization was 4.94 ± 2.08
days.The average postoperative feeding time was 3.1 ± 5.0 days.In the lower digestive tract anastomotic
stenosis, the symptom onset time of the patients was 7.97 ± 8.69 months, including 21 cases of benign
stenosis and 2 cases of malignant stenosis. Preoperative Truong anastomotic stenosis classi�cation[10]:
2 cases of grade I, 12 cases of grade II and 9 cases of grade III.The stenosis length was 2.3 ± 1.36cm, the
average length of hospitalization was 5.86 ± 4.02 days, and the postoperative feeding time was 3.0 ± 1.97
days.The average feeding time after operation for all patients with gastrointestinal stenosis was 3.38 ± 
3.0 days.(Fig. 1A,1C,Table s1).

There were 22 cases of anastomotic obstruction of digestive tract, all of which were upper
gastrointestinal tract. There were 15 cases of in�ammatory obstruction and 7 cases of input/output loop
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obstruction.The onset time of symptoms was 12.5 ± 4.49 days. Postoperative feeding time was 8.65 ± 
3.44 days, mainly nasogastric feeding through jejunal nutrient canal, and the average length of hospital
stay was 26.13 ± 14.72 days.(Fig. 1G,Table s2).

There were 23 cases of anastomotic �stula, and the onset time of symptoms was 12 ± 6.28 days. The
average postoperative feeding time was 5.44 ± 2.84 days, and nasal feeding was dominant. The average
length of hospitalization was 26.21 ± 14.50 days.Low DE et al[11] anastomotic classi�cation: 8 cases of
grade A, 12 cases of grade B, 3 cases of grade C.(Fig. 2A-2B,Table s3).
2. Endoscopic intervention measures and management of anastomotic complications

Among the endoscopic interventions for upper gastrointestinal anastomotic stenosis, there were 5 cases
of upper gastrointestinal stent implantation, 5 cases of endoscopic incision, 4 cases of balloon dilatation,
1 case of endoscopic gastrostomy, 4 cases of surgical treatment and 1 case of conservative treatment
after failure of intraoperative endoscopic treatment. Short-term postoperative complications: 1 patient
with stent placement had stent displacement 20 days after the operation.

Endoscopic intervention measures for lower gastrointestinal anastomotic stenosis: stent implantation in
12 cases, endoscopic incision in 4 cases, balloon dilatation in 3 cases, stenosis incision plus stent
implantation in 3 cases, and surgical treatment in 1 case after intraoperative endoscopy.Short-term
postoperative complications occurred in 4 patients: 1 patient underwent stent displacement on the 4th
day after surgery;Blood stool occurred 10 days after stent implantation in 1 case. One patient with
subcutaneous emphysema, fever and suspected microperforation underwent conservative treatment after
incision and stent implantation. Postoperative abdominal pain and discomfort occurred repeatedly in 1
patient with stent implantation (Fig. 1B,1D,Table s1).

Digestive tract obstruction: Among the patients with in�ammatory obstruction, 15 cases were
successfully placed with jejunal nutrition tube under endoscope, and 1 case received surgical treatment
with no remission of postoperative symptoms. In input/output loop obstruction, 4 cases underwent
successful endoscopic treatment, including 2 cases of input loop drainage under endoscopy and 2 cases
of output loop obstruction with endoscope stent placement, three patients were treated by surgery after
failure of intraoperative endoscopic treatment.(Fig. 1H,Table s2)

In the endoscopic intervention of anastomotic �stula of digestive tract, 8 cases were placed with jejunal
nutrition tube under endoscope, 1 case was placed with stent, and 7 cases were clipped with metal clip.
Among them, 5 cases of esophageal �stula were clipped with over-the-scope Clip(OTSC), and 2 cases
with small esophagojejunostomy �stula were clipped with metal Clip, One case of endoscopic
examination suspected anastomotic ischemia received surgical treatment and jejunal nutrition tube
implantation.Short-term postoperative complications: 1 case of esophageal �stula developed high fever
after OTSC clipping, endoscopic examination revealed that endoscopic jejunal nutrition tube placement
was performed after failure of clipping.
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In the lower digestive tract anastomotic �stula, 4 cases were placed with full-coverd metal stent, among
which 1 case was found to have a small �stula closed with metal clamp 15 days after the stent was
taken.Two patients with rectovaginal �stula: 1 case treated with full coverd metal stent and vacuum-
assisted closure therapy, no signi�cant relief was found and surgical treatment was selected,anothor
patient was treated with vacuum-assisted closure therapy(Fig. 2C-2D,Table s3).

3. Changes in laboratory examination after endoscopic intervention

After 3 days of endoscopic treatment for anastomotic stenosis, anastomotic �stula and anastomotic
obstruction, the ratio of white blood cells and neutrophils of the patients after the operation did not
increase signi�cantly compared with that before the operation, and there was no signi�cant statistical
signi�cance.(Fig. 3,Table s7)

4. Postoperative follow-up outcomes

In the follow-up of patients with upper gastrointestinal anastomotic stenosis for 1 month after
endoscopic therapy, 1 patient after stent implantation was found to still have stenosis and then
underwent endoscopic balloon dilatation. Stooler classi�cation: 10 cases of Grade 0, 2 cases of Grade I, 1
case of Grade II, and 2 cases of Grade III.During the 3-month follow-up, Stooler classi�cation:11 cases of
grade 0, 3 cases of grade I, 1 case of Grade III.One patient was placed into the jejunal nutrition tube again
due to recurrent acid re�ux and abdominal pain.The results of 1-year follow-up showed that the patients
died due to tumor metastasis after gastrostomy, and the symptoms of the remaining patients with upper
gastrointestinal anastomotic stenosis were all relieved. In the follow-up of patients with lower
gastrointestinal anastomotic stenosis 1 month after operation, postoperative Truong anastomotic
stenosis grade: 13 cases of grade 0-I, 5 cases of grade II, and 3 cases of grade III, among which 4 cases
of stents were still not removed.Three patients with grade III stenosis received surgical treatment without
signi�cant relief. During the follow-up 3 months after surgery, postoperative Truong anastomotic stenosis
was classi�ed into 16 cases with grade 0-I and 2 cases with grade II.1 patient after stent removal and
was reinserted; 1 patient had abdominal pain and was found to have edema around the anastomotic site
after reexamination, and underwent stent removaland radial incision.During the follow-up of 1 year after
operation, 2 patients were lost to follow-up, the remaining patients' symptoms were relieved, and no
additional auxiliary intervention was needed, and no recurrence was found.(Fig. 1E-1F,Table s4).

Among the patients with digestive tract anastomotic obstruction, 1 case of the patients after stent
implantation had stent displacement and returned to hospital for stent removal, and the anastomotic site
returned to normal.After 3 months to 1 year of follow-up, all patients were in remission and returned to
normal diet and exhaust and defecation. Stents were removed in all patients, and no patients experienced
recurrence.(Fig. 1I,Table s5).

Among the patients with anastomotic �stula in the upper digestive tract, 5 patients with anastomotic
�stula were followed-up 1 month after operation. The patients were followed-up 3 months after the
operation, and the symptoms were all relieved. The patients were followed up 6 months after the
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operation, a patient was treated with OTSC for anastomotic �stula recurrence, and the anastomotic
stoma was treated by OTSC again.After 1 year of follow-up, all patients with anastomotic �stula had
been cured, without other anastomose-related complications. In patients with lower digestive tract
anastomotic �stula: 1 month follow-up, 1 case selected surgical exploration, 1 case of rectovaginal
�stula treated with vacuum-assisted closure therapy and anastomotic �stula was smaller than before.
Six months vacuum-assisted closure therapy, rectovaginal �stula was treated by surgery. Results of 1-
year follow-up showed none of the patients died and the function of exhaust and defecation was normal.
(Fig. 2E-2F,Table s6).

Discussion
In recent years, endoscopic therapy is the �rst-line treatment for many benign and malignant
gastrointestinal anastomos-related complications. As a minimally invasive, effective and intuitive
diagnosis and treatment method, endoscopic technology has become more and more popular among
clinicians.

There are various endoscopic treatments for different anastomotic complications. The treatment
principle of anastomotic stenosis is to relieve stenosis and restore intestinal patency. In the treatment of
gastrointestinal anastomotic stenosis, common endoscopic techniques mainly include: SEMS placement,
endoscopic stenosis incision and endoscopic balloon dilatation. Temporary SEMS implantation has
become a treatment option for postoperative anastomotic complications of digestive tract, but the
relatively high mobility rate and high cost of stents hinder the e�cacy[12]. It has been reported that
endoscopic stent placement is feasible, safe and has a high success rate in the treatment of anastomotic
complications after upper gastrointestinal surgery, especially some stubborn anastomotic stenosis, and
the advantages of treating anastomotic complications in high-risk patients with this minimally invasive
method are obvious[13, 14]. In our study, 43 patients with postoperative anastomotic stenosis were
treated by endoscopy, including 17 cases of SEMS implantation, 2 cases of early postoperative
complications with stent displacement. We can conclude that the covered stent has a signi�cant effect in
the treatment of anastomotic stenosis.

EBD is a widely used endoscopic technique at present, which has a high success rate in the treatment of
postoperative anastomotic stenosis of digestive tract, with fewer complications and signi�cant clinical
effect[15].Araujo et al. believe that EBD is the best treatment method for patients with postoperative
anastomotic stenosis of digestive tract, but multiple interventions are needed and recurrence should be
paid attention[16]. Truong et al. and Fregonese et al. found in their study that the recurrence rate after
endoscopic balloon dilatation was 6% and 20% respectively [10, 17]. The reasons for recurrence after EBD
are still unclear. In our study, 7 patients received EBD. During the follow-up, all patients were relieved of
postoperative stenosis and obstruction. EBD can be considered as a non-invasive treatment for
anastomotic stenosis, which is safe and effective, but may require multiple interventions to achieve the
desired effect.
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In addition to endoscopic stent placement and balloon dilatation, EI is also an important means to relieve
anastomotic stenosis. However, this type of operation has many wounds, which can easily lead to
perforation, bleeding, infection and other complications. Tan et al. considered EI as a feasible, safe and
effective method for the treatment of refractory anastomotic stenosis[18]. Osera et al. also concluded
that EI is a safe and effective method with low incidence of complications for poor expansion effect or
refractory anastomotic stenosis[19]. In our previous research found that for patients with colorectal
anastomotic stenosis, endoscopic radial anastomotic incision is a safe and effective treatment
method[20]. We think that EI is a safe and effective method, but skilled endoscopic surgeons are required
to operate it to prevent the occurrence of serious complications such as perforation and bleeding caused
by improper level and depth of incision. In our study,among the 43 patients, 4 patients had postoperative
complications and no serious adverse events or death. During the 1-year follow-up, obstruction was
successfully relieved in 33 patients. Our research data suggest that endoscopic technique is a safe and
effective technique for the treatment of anastomotic stenosis.

AF is also one of the important factors affecting postoperative quality of life, increasing morbidity and
mortality, increasing hospitalization expenses and long-term recurrence[21]. According to literature
reports, the incidence of anastomotic �stula is 1–10% or even as high as 30%[22, 23], and the total
mortality of digestive tract anastomotic �stula is still between 10–25% even after early diagnosis and
active treatment[24].Some studies believe that the treatment of anastomotic �stula by simply placing
jejunal nutrition tube is not effective, but it can be prepared for the other treatmen[25]. We found that the
placement of nutritional tubes for the treatment of anastomotic �stula was a safe and effective
treatment plan. It is considered that endoscopic stent placement can effectively control the anastomotic
complications, especially anastomotic leakage after gastrointestinal surgery. Julietta et al. also believed
that endoscopic stent is an effective and minimally invasive treatment for anastomotic complications
after upper gastrointestinal surgery[26]. Among the 23 patients with anastomotic �stula included in the
group, 7 patients were treated with metal clamp for �stula closure,no postoperative complications
occurred in all the patients. A multicenter retrospective study found that the long-term success rate of
patients with acute perforation or anastomotic �stula treated with metal clips reached 90% and 73.3%,
respectively[27]. Endoscopic stent implantation plus endo-sponge low negative pressure continuous
suction or endo-sponge low negative pressure continuous suction are also considered as a treatment
method. Mussetto et al. believed that Endo-Spopnge treatment of colorectal anastomotic �stula was a
successful and safe method for appropriate patients, with mild to moderate discomfort, but could shorten
wound closure and length of hospital stay[28]. However, in the case of severe �stula edema or large
�stula, it is di�cult to accurately and effectively clamp the �stula. Among the 23 patients with
anastomotic �stula, the average postoperative feeding time was 5.44 ± 2.84 days, and the average
postoperative hospital stay was 26.21 ± 14.50 days.In conclusion, we believe that endoscopic technique
is a safe, minimally invasive and effective technique for the treatment of AF.

Besides anastomosis stenosis, postoperative obstruction of the digestive tract may also be caused by
in�ammatory edema of the anastomosis, intestinal angulation deformity of the input/output loop. For
this kind of special obstruction, the pathogenesis may be as follows: extensive adhesion and separation
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of abdominal tissues after digestive tract surgery, extensive exudation of abdominal cavity caused by
normal tissue damage, intraperitoneal suture or foreign tissue. In the case of obstruction caused by
in�ammatory oedema at the anastomotic site,we believe that endoscopic nasojejunal nutrient catheter is
a safe and effective treatment for in�ammatory or dynamic obstruction. In this study, a total of 15
patients with in�ammatory obstruction were placed with nasojejunal nutrition tube under endoscopy.
With the help of nasojejunal nutrition tube drainage, nasal feeding, anti-infection and symptomatic
support, 14 patients successfully cured in�ammatory obstruction. 7 cases of anastomotic obstruction
were anastomotic input/output loop obstruction, and there were few reports on the treatment of input
loop and output loop obstruction, obstruction caused by anastomotic loop angle deformity after
gastrectomy has become a di�cult problem in clinical treatment. Traditional surgical operation is more
traumatic to patients, and patients often refuse surgery due to poor physical condition and tolerance,
rapid disease progression and high incidence of complications. Based on our clinical data, we found that
the main causes of the obstruction of the input and output loops were the long intestine climbing and the
angular deformity of the anastomotic opening caused by the operation, we also tried to use the full
covered SEMS under endoscopy to correct the angle obstruction of anastomotic loop after gastrectomy.
The treatment of anastomotic angular malformation by SEMS under endoscope is a treatment method
with small risk, less trauma, quick recovery, and easy to be accepted by patients.

In the study of anastomotic complications, the occurrence time of anastomotic stenosis in upper and
lower digestive tracts was 3.83.46 months and 7.97 ± 8.6 months, respectively. The main reason is that
the symptoms of upper gastrointestinal tract stenosis are more obvious than those of lower
gastrointestinal tract, and the symptoms such as obstruction or abdominal distension after eating may
promote the early diagnosis of anastomotic stenosis. Among the 88 patients with anastomotic
complications, the postoperative clinical remission or cure rate was 79.5% (70/88). In laboratory
examination, the ratio of white blood cells and neutrophils of the patients after the operation did not
increase signi�cantly compared with that before the operation, and there was no signi�cant statistical
signi�cance.

There are also de�ciencies in this study. First, this study is a retrospective observation and analysis. No
control group is set for comparative analysis. It is only a summary of the therapeutic effect of endoscopic
techniques. Second, the sample size of some types of anastomotic complications was insu�cient, and
the relevant results were biased. Thirdly, the causes of anastomotic complications were not summarized.
Despite relevant defects, there are very few studies on anastomotic complications of large-sample
endoscopic treatment at present, and our comprehensive research data can provide reference for
endoscopic surgery research.

Conclusions
In conclusion, for the management of anastomotic complications after digestive tract surgery, the
treatment of anastomotic complications under endoscopic support is a minimally invasive, safe,
effective, low-risk, quick recovery, and acceptable treatment for patients. At the same time, the long-term
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effect of the treatment of anastomotic complications after digestive tract surgery under the support of
endoscopy still needs to be further explored by clinicians.
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Figure 1

Anastomotic stenosis, anastomotic obstruction clinicopathological features and endoscopic treatment.
A: General situation of patients with anastomotic stenosis; B: Endoscopic treatment for patients with
anastomotic stenosis; C stenosis classi�cation of patients with anastomotic stenosis; D: Complications
and management of endoscopic treatment of anastomotic stenosis; E: Recovery of patients with
anastomotic stenosis; F:One-year follow-up of patients with anastomotic stenosis.G: General situation of
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patients with anastomotic obstruction. H: Endoscopic treatment for patients with anastomotic
obstruction; I:One-year follow-up of patients with anastomotic obstruction.

Figure 2

Clinicopathological features and endoscopic treatment of anastomotic �stula. A: General information of
anastomotic �stula patients; B: Classi�cation of anastomotic �stula; C: Endoscopic treatment for
patients with anastomotic �stula; D: Complications and treatment of anastomotic �stula endoscopic
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treatment; E: Remission in patients with anastomotic �stula; F: Anastomotic �stula was followed up for 1
year.

Figure 3

(A): Changes in WBC and NE% before and after endoscopic treatment for anastomotic stenosis; (B):
Changes in WBC and NE% before and after endoscopic treatment of anastomotic �stula; (C): Changes in
WBC and NE% before and after endoscopic treatment for anastomotic obstruction.
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