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Abstract
Objective To propose a method for the resection of the rectal anastomotic stenosis and anal reconstruction based on the 
transanal endoscopic technique through a transanal and transabdominal combined endoscopic resection, and to verify its 
clinical effectiveness.
Methods Thirty-eight patients with anastomotic stenosis were admitted to the Sixth Affiliated Hospital, Sun Yat-sen Uni-
versity, China, from January 2016 to September 2019. Patients were divided into an experimental group (17 patients) and a 
control group (21 patients) subjected to the removal of the intestinal stenosis followed by anal reconstruction, they underwent 
transanal and transabdominal endoscopic surgery and traditional transabdominal surgery, respectively. Data on intraoperative 
blood loss, operation time, postoperative recovery, and prognosis were collected.
Results (1) The median intraoperative blood loss was approximately 100 ml, without conversion to laparotomy during 
the surgery and intraoperative complications. The safety of the surgical operation was improved. (2) The operation time 
was shortened compared to previous reports, and the median operative time was 193 min. The average time of transanal 
endoscopic dissociation to the retroperitoneal fold was 76 min. (3) Laparoscopic assistance was carried out on 14 of the17 
patients, and the incision was reduced. (4) The short-term curative effect was quite satisfactory, without permanent stoma. 
The average time to recover food intake after the surgery was 1.5 days. The average ambulation time was 3 days. Within 
30 days after the surgery, one case suffered anastomotic leakage and then underwent refunctioning stoma through a second 
surgery. One patient suffered from intestinal obstruction, and the condition was improved through a conservative treatment. 
One case experienced delayed abdominal wound healing.
Conclusion The transanal and transabdominal endoscopic resection of the rectal anastomotic stenosis and anal reconstruction 
reduced the difficulty of the surgery, improved its safety, shortened the operation time, decreased the operative complications, 
and enabled patients to recover well after surgery.

Keywords Transanal endoscopy · Anastomotic stenosis · Rectal cancer · Transanal total mesorectal excision

Colorectal cancer is a common malignant tumor of the diges-
tive tract [1, 2]. Currently, the treatment for advanced rectal 

cancer is still based on surgery [1, 3–5]. Although the stapler 
improves the safety of the anastomosis for rectal cancer, the 
operative complications are inevitable [6, 7]. Anastomotic 
stenosis is one of the common complications after rectal 
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cancer surgery, especially when the cancer involved the 
low and middle rectal area [8, 9], with an incidence in the 
range of 3%–30% [9, 10]. According to some studies, a rec-
tal lumen diameter < 20 mm is considered as anastomotic 
stenosis [11]. Other studies suggested that the anastomotic 
stoma with the diameter of less than 1/3 of the original diam-
eter of the intestinal cavity is considered as anastomotic ste-
nosis [12]. Anastomotic stenosis not only causes symptoms 
of intestinal obstruction such as abdominal distension and 
abdominal pain, but also affect patients’ quality of life and 
their long-term survival [13–16].

Anastomotic stenosis is classified into membranous ste-
nosis and tubular stenosis according to the degree of steno-
sis. In case of membranous stenosis, satisfactory results can 
be achieved through anal dilatation [17] while endoscopic 
balloon dilatation is the preferred treatment for tubular ste-
nosis. Endoscopic incision and surgical incision of the scar 
tissue can also result in certain effects [18–20]. However, 
balloon dilation requires repeated expansion to achieve a 
long-term effectiveness, accompanied with the risk of per-
foration, pelvic infection, and bleeding [21, 22]. In addi-
tion, the effect of the balloon dilatation or incision was poor 
especially when the location of the anastomosis is low with 
severe scar and long stenosis [23]. In this case, nearly 30% 
of the patients needed a new anastomosis for reconstruc-
tion [10]. The main factors responsible for the formation of 
anastomotic stenosis include anastomotic leakage, anasto-
motic ischemia, chemoradiotherapy, use of stapler, pelvic 
infection, and low-grade anastomosis [24, 25]. Therefore, 
during the stenosis resection and reconstruction, the ana-
tomical space is not clear, and complications such as ureteral 
injury and presacral venous bleeding may easily occur [8, 
26]. Because of the difficulty of the surgery, some patients 
have to accept permanent stoma [9, 13].

Transanal total mesorectal excision (taTME) is performed 
using a transanal approach for total mesorectal excision, 
which is used to preserve the anal sphincter during low 
rectal cancer surgery. taTME technology shows significant 
advantages: Firstly, it allows an accurate separation of the 
distal intestine with the stenosis and the performance of the 
intestinal anastomosis under transanal endoscopy or direct 
vision, thus reducing the difficulty in the reconstruction of 
the digestive tract. Secondly, the gap between the stenosis 
lesion and the surrounding normal tissues can be precisely 
detected through the magnifying effect of the transanal 
endoscopy to reduce intraoperative complications such as 
bleeding and perforation. Finally, the specimen is removed 
from the anus without abdominal incision, thus reducing 
trauma. Therefore, taTME technology is useful to dissociate 
rectal lesions from the distal end thanks to the advantage 
of transanal view, so as to realize the separation of distal 
anastomotic stenosis. The team successfully completed 568 
cases of taTME surgery, achieving good clinical results. 

According to taTME technology, it is hypothesized that 
transanal and transabdominal combined endoscopic surgery 
(as we previously named it as transanal endoscopic surgery 
(TAES) [27]) can be used to solve the technical problems of 
rectal anastomosis stenosis.

Therefore, this work proposed a transanal and transab-
dominal endoscopic surgery based on taTME technology on 
17 patients who underwent rectal stenosis resection and anal 
reconstruction, and the effectiveness was evaluated.

Materials and methods

Patient selection and groups

The study protocol was reviewed and approved by the 
Institutional Review Board of the Sixth Affiliated Hospi-
tal, Sun Yat-sen University, China (2014ZSLYEC-013). 
Written informed consent was obtained from patients prior 
to the enrollment. Data on the intraoperative blood loss, 
operation time, postoperative recovery, and prognosis were 
collected.

A total of 38 cases with inflammatory scar hyperplasia 
caused by anastomotic leakage (Table 1) from January 2016 
to September 2019 were considered in this study accord-
ing to our inclusion and exclusion criteria. They were then 
divided into an experimental group (17 patients) and con-
trol group (21 patients). The patients were subjected to the 
transanal and transabdominal endoscopic surgery.

In terms of previous operation history, 14 patients in the 
experimental group underwent Dixon operation. The average 
length of the anastomotic stenosis was 2.9 cm, and the diam-
eter of the anastomotic stenosis was approximately 4 mm. 
Three cases underwent endoscopic anastomotic incision, and 
12 cases underwent anal dilatation and local irrigation.

The past medical history of the control group revealed 
the presence of 3 cases of congenital megacolon, 13 cases 
of laparoscopic Dixon for rectal cancer, two cases of lapa-
roscopic sigmoid colon cancer and three cases of open radi-
cal Dixon operation for rectal cancer. Nine patients under-
went endoscopic balloon dilatation, three patients underwent 
transanal incision, two patients had endoscopic incision, and 
1 case was subjected to stent placement. The median dis-
tance between rectal stenosis and anal verge was 7 cm (3–12 
cm), the median stenosis length was 13 mm (8–50 mm), and 
the median stenosis diameter was 6mm (3.5–10 mm). The 
patients were subjected to the laparotomy or laparoscopy 
surgery.

Inclusion and exclusion criteria

The inclusion criteria were the following: (1) The length of 
anastomotic stenosis was more than 5mm, and colonoscopy 
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could not pass through the anastomosis. (2) Anal digital 
examination, defecography, magnetic resonance imag-
ing (MR) and CT suggesting the presence of anastomotic 
stenosis. (3) Previous treatments such as anal dilatation, 
balloon dilatation, and narrow incision that showed poor 
effectiveness.

Surgical technique

Abdominal cavity exploration: laparoscopy or laparotomy 
could be used to explore the abdominal cavity to separate the 
intestinal adhesions. According to the stenosis lesion in the 
rectum, the proximal colon was separated. If tumor recur-
rence was observed, blood vessels were isolated according 
to the principle of radical tumor resection. If inflammatory 
stenosis was found, then the adhesion between the mesentery 
and the surrounding area was removed. Attention should 
be paid to the protection of the marginal arch vessels. Free 
proximal colon was dissected towards splenic flexure and if 
the intestine was not long enough, the splenic flexion was 
isolated.

Transanal group

Purse strings suture was placed 0.5–1 cm from the stricture 
ring to tightly occlude the rectal lumen. If the stenosis was 
located at a lower position and below the dentate line, it was 
necessary to perform a circular incision on the intestinal tube 
before the suture. After closing the intestinal cavity, if it is 
close to anal canal and the transanal single hole port cannot 
be placed, a circular incision was performed on the whole 
layer of the intestinal wall at 0.5 cm from the bottom of the 
purse suture. The port was implanted when the intestine wall 

was dissociated to 4 cm from the anal border. Pneumoperi-
toneum was established by Airseal constant pressure pneu-
moperitoneum. The pressure was set at 15 mmHg.

In the transanal group, the dissociation was performed 
under the endoscope. Firstly, the correct anatomical space 
was found by dissociation lateral side. The gap between the 
front and the posterior wall of the vagina or the prostate 
should be carefully distinguished when the front side was 
separated. As regard the back wall dissociation, the damage 
on the presacral vessels should be avoided, since it could 
cause bleeding.

The transanal group and the transabdominal group were 
joined and then the specimens were dragged out through the 
anus. According to the distance from the distal intestine to 
the anal border, the stapler anastomosis or manual anasto-
mosis was adopted. As regard the manual anastomosis, the 
muscularis layer of the intestinal wall was discontinuously 
fixed by 2-0 VICRYL, and then the whole layer of the intes-
tinal wall was sutured continuously with 3-0 barbed wire. If 
the patient was at high risk during anastomosis, the Bacon 
surgery was considered, and the intestine was pulled out 
through the anal canal to about 4 cm from the anal border. 
The final anastomosis was performed according to the Bacon 
technique at 2 weeks.

Statistical analysis

All statistical analyses were conducted with SPSS 19.0 
(SPSS Inc., Chicago, IL, USA). Descriptive outcomes were 
reported as median with range and Mann–Whitney U test 
was used for intergroup variation. Categorical variables were 
compared using the Chi-square test. Fischer’s exact test was 
used for the comparison of the causes of stenosis, previous 

Table 1  General information in 
the two groups

Experimental group (n 
= 17)

Control group (n = 21) P value

Age (y) 59 (30–69) 59 (24–87) 0.92
Gender (M/F) 11/6 15/6 0.461
Previous surgery history 0.267
 Laparoscopic dixon 14 15
 Laparotomic dixon 3 3
 Hirschsprung’s disease 0 3

Distance from stenosis to anal verge 
(cm)

4.5 (2.5–6) 7 (3–12) 0.001

Length of stenosis (mm) 29 (19–65) 13 (8–50) 0.285
Diameter of stenosis (mm) 4 (2–9) 6 (3.5–10) 0.017
Previous treatment 0.201
 Balloon dilatation 12 9
 Endoscopic incision 3 2
 Surgical incision 0 3
 Stent placement 0 1
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treatments and anastomosis method between the two groups. 
Level of significance was set at P values < 0.05.

Results

General information

As shown in Table 1, no significant difference was found in 
the age, sex composition ratio, previous operation methods, 
stenosis length and treatment methods (P > 0.05), while 
significant differences was observed in the distance between 
the stenosis and anal verge and the diameter of stenosis (P < 
0.05) between the two groups.

Comparison of intraoperative data

Among the 17 patients in the experimental group, 14 under-
went laparoscopic Dixon for rectal cancer, and 3 underwent 
partial rectal resection for benign rectal tumors. Seven of the 
17 patients received preoperative radiotherapy. All the 17 
patients underwent transanal and transabdominal endoscopic 
surgery (Table 2). The laparoscopic surgery was performed 
on 14 patients, while three patients underwent laparotomy 
due to many previous surgeries. The median operative time 
was 193 min (110–457 min). The median time to perform 
the transanal operation was 76 min. However, in the Case 
6, the operative time was 457 v because of the combination 
with the right colon cancer. Median intraoperative blood loss 
was 100 ml. No complications occurred in any patient and 
no blood transfusion was required.

The operation time in the experimental group dramati-
cally shortened (P < 0.001), while the intraoperative blood 
loss markedly decreased compared to the control group (P 
< 0.05). In addition, the choice to perform a laparoscopy 

procedure was markedly increased in the experimental group 
compared to the control group (14/17 vs 7/21, P < 0.001). 
Notably, four cases were converted to laparotomy due to 
the difficulty of laparoscopic surgery in the control group, 
while no similar cases were observed in the experimental 
group (P < 0.05). No serious intraoperative complications 
occurred in both groups. No significant difference was found 
in the digestive tract reconstruction between the two groups 
(P = 0.282) (Table 2).

Comparison of postoperative data

In the experimental group, the average time to recover for 
food intake after the surgery was approximately 1.5 days, 
and the average walking recovery time after the surgery was 
approximately 3 days. After surgery, one case suffered anas-
tomotic leakage and the ostomy operation was performed 
once more. One case suffered incomplete intestinal obstruc-
tion, and the condition was improved after conservative 
treatment. One case suffered wound infection and delayed 
healing after laparotomy. The median follow-up time was 
approximately 10 months. Thirteen out of 17 patients under-
went a successful stoma closure. Defecography showed that 
the anastomosis was unobstructed. No local anastomotic 
recurrence was found until the follow-up date.

In the postoperative pathological report, no significant 
difference in the length of the specimen was found between 
the two groups. In the process of postoperative recovery, 
the recovery time of the anal exhaust in the test group was 
significantly shorter than that in the control group (P < 
0.01). No significant difference was observed between the 
two groups in postoperative ambulation time, postoperative 
hospital stay, incidence of complications within 30 days and 
stoma close rate (P > 0.05) (Table 3).

Table 2  Intraoperative data 
in the two groups

Experimental group (n 
= 17)

Control group (n = 21) P value

Operative time (min) 193 (110–457) 347 (180–712) 0.001
Blood loss(ml) 100 (50–400) 300 (100–1200) 0.027
Blood transfusion rate 0/17 3/21 0.190
Surgical procedure 0.003
 Laparoscopy 14 7
 Laparotomy 3 14

Conversion rate 0/14 4/7 0.026
Intraoperative complications 0 0
Anastomosis method 0.282
 Stapler 9 14
 Hand-sew 5 4
 Bacon 3 1
 Hartmann 0 2
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Discussion

Resection of the rectal anastomotic stenosis and anal 
reconstruction are two difficult aspects of the colorectal 
surgery [28, 29], since presacral hemorrhage may easily 
occur due to the unclear anatomic level. Transanal min-
imally invasive surgery was used for local anastomotic 
stenosis [30, 31]. Transanal minimally invasive surgery 
combined with laparoscopy is applied for low rectal anas-
tomosis and reconstruction of the ileum anal canal [32]. 
Based on these previous studies, a transanal and transab-
dominal combined endoscopic surgery based on taTME 
technology was proposed. The enlargement function of the 
transanal endoscope allowed a clear detection of the ana-
tomical location of the stenosis, to facilitate the removal of 

the distal rectum lesion, and reduce the difficulty in recon-
structing the digestive tract. The results showed that this 
method could reduce the difficulty of the surgery, improve 
its safety, reduce complications, and improve the patients’ 
recovery after operation.

By the combination of anal endoscopy, the distal intes-
tine could be accurately separated from the stenosis. The 
anastomosis was performed through the endoscopy or direct 
vision, solving the most difficult problem of dissociating the 
distal rectal lesions during the rectum anastomosis stenosis 
surgery, and reducing the difficulty in reconstructing the 
digestive tract. In particular, this technique presented cer-
tain advantages to patients with previous abdominal opera-
tion history. Previous reports mostly mentioned the require-
ment of laparotomy due to the difficulty in performing rectal 
anastomotic stricture surgery (Table 4). Among the 33 cases 

Table 3  Postoperative data in 
the two groups

Experimental group (n 
= 17)

Control group (n = 21) P value

Length of specimen (cm) 7 (4–13.5) 5.5 (2.6–25) 0.84
Recovery diet time (d) 1 (1–2) 3 (1–6) 0.001
Time to get out of bed (d) 3 (1–6) 3 (2–6) 0.984
Complications within 30d 3/17 6/21 0.407
Anastomotic leakage 1 3
Bowel obstruction 1 2
Abdominal abscess 0 1
Would healing delay 1 0
Postoperative hospital stay 8 (6–15) 9 (6–28) 0.202
Stoma close rate 13/17 12/21 0.379

Table 4  Comparison of published literature data

Our study (n = 17) Geser L et al. (n = 50) Schlegel et al. 
(n = 27)

Lefevre et al. (n = 33)

Age (y) 59(30–69) 62(40–84) 51(24–66) 57(39–79)
Cause of stenosis Chronic abscess 3 14 0 5

Hartmann 0 8 0 6
Inflammation 12 20 27 17
Rectovaginal fistula 2 3 0 –
Recurrence 0 5 0 5

Transabdominal procedure Laparoscopic 14 0 0 6(3 convert to Open)
Open 3 50 27 27

Operative time(min) Average 221 422 – 279
Median 193 435 – –
Range 110–457 170–660 – 133–480

Blood loss(ml) Average 135 – – –
Median 100 – – –
Range 50–400 – – –

Complication Bladder damage 0 5 – 2
Splenectomy 0 1 – –
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reported by Lefevre et al. [26], 27 underwent laparotomy and 
3 underwent conversion to laparotomy because of severe 
pelvic adhesion, and other 6 underwent laparoscopic surgery. 
The conversion rate was 50%, and the average operative time 
was 279 min (133–480 min). Schlegel et al. [33] reported 
the surgery of 27 cases. Since 7 cases presented a higher 
location of the stenosis, direct resection was used to perform 
anastomosis and anal reconstruction. Twenty cases displayed 
severe pelvic fibrosis and the surgery was difficult, and there-
fore the Soave’s procedure was conducted for most patients. 
Pitel et al. [34] studied 66 cases in their report; 27 under-
went Soave’s procedure and 9 underwent additional surgery 
due to postoperative complications. Westerduin et al. [35] 
systematically analyzed 290 cases, in which the occurrence 
rate of intraoperative complications, total complications and 
severe complications was 12.8% (32/250), 34.1% (92/270) 
and 14.4% (37/257), respectively. In the control group of 
our study, seven patients underwent laparoscopic surgery, 
but four of them were converted to laparotomy because of 
the high risk of presacral hemorrhage. The median opera-
tion time was 347 min. Both the conversion rate and intra-
operative complication rate in the experimental group were 
0%. The median operation time in the experimental group 
was significantly shorter than that in the control group. The 
average transanal operation time was 73 min. Three cases 
underwent laparotomy because of multi abdominal surgery 
history. However, the transanal part could still be completed 
under the endoscope, and the average transanal operation 
time was approximately 70 min.

Through the combination of transabdominal procedure with 
anorectal endoscopy, it is easy to find the anatomical space to 
remove and repair the fistula tissue. The presacral hemorrhage 
complication was decreased, and the safety of the surgery was 
improved. Intraoperative presacral hemorrhage is one of the 
severer complications in the resection of rectal anastomotic 
stenosis and anal reconstruction [17, 36]. Genser et al. [37] 
studied 50 cases and 12 of them (24%) received intraopera-
tive blood transfusion, with an average blood transfusion of 
2.5 units (1–7). The incidence of intraoperative complications 
was 12%. Among them, 5 cases suffered from bladder injury 
due to an unclear anatomical position and one case underwent 
splenectomy due to spleen injury. Lefevre et al. [26] reported 
33 cases and the incidence of perioperative complications was 
54.5%, among which 24 cases (72%) belonged to grade Dindo 
II and below, seven cases (21%) to Dindo III, and 6% cases to 
Dindo IV (6%). The incidence of anastomotic leakage was 
12% (4/33), and that of pelvic abscess was 18% (6/33). The 
incidence of postoperative intestinal obstruction was 12% 
(4/33), and the incidence of a second surgery was 21% (7/33). 
Among the 66 cases reported by Pitel et al. [34], the incidence 
of perioperative complications was 32.3%. In this study, the 
median intraoperative blood loss in the experimental group 
was significantly lower than that in the control group. No 

intraoperative presacral hemorrhage was observed, or blood 
transfusion was required in the experimental group. The aver-
age blood loss was approximately 100 ml, and the safety of 
the surgery was greatly improved. Among them, five cases 
suffered rectal fistula and two suffered combined rectovaginal 
fistula. These problems were cause by the anterior wall of the 
rectum adjacent to the posterior wall of the prostate, seminal 
vesicle, bladder or the vagina, and the anastomotic leakage 
was often combined with rectovaginal fistula and rectovesical 
fistula. In a previous treatment of anastomotic stricture with 
rectal or rectovaginal fistula, it was difficult to find the precise 
location for the removal through abdominal operation. How-
ever, through the transanal endoscopic technique, the fistula 
was successfully removed to complete the repair.

The combination of transanal endoscopy with laparos-
copy avoided permanent stoma, and therefore presented 
a good short-term effect on rectal anastomotic steno-
sis. According to Westerduin et al. [38], the anastomotic 
leakage was as high as 41% at 14 months after coloanal 
anastomosis. During the 27-month follow-up, only 66% of 
patients reconstructed the intestinal continuity, 24% under-
went colonic permanent stoma and 10% retained ileostomy. 
Remzi et al. [39] investigated 67 cases who underwent stag-
ing anastomosis with a success rate of 75%. In this study, 
no significant was found difference between the two groups 
in the incidence of postoperative complications and postop-
erative stoma recovery rate. Nine cases and 5 cases in the 
experimental group were treated with stapler anastomosis 
and manual anastomosis, respectively. With only one case 
suffering anastomotic leakage, the other patients recovered 
well. Based on Bacon technique, three cases were treated by 
transanal prolapse and staging anastomosis, and they suc-
cessfully underwent resection surgery 2 weeks after surgery 
(Figs. 1, 2). 

The feasibility and safety of this method in the treat-
ment of anastomosis stenosis are evident. No cases were 
converted to laparotomy, no serious intraoperative compli-
cations occurred, and no local anastomotic recurrence was 
found until the follow-up date.

This study has some limitations. The number of patients 
was low. Furthermore, a case-matched control study could be 
considered when more cases are included. Although most 
of the patients were treated with stoma closure during the 
follow-up, no objective data were collected on the functional 
evaluation and quality of life survey.

Conclusion

In this study, a method for the resection of the rectal anasto-
motic stenosis and anal reconstruction was proposed based on 
the transanal endoscopic technique through a transanal and 
transabdominal combined endoscopic resection. The clinical 
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effectiveness was demonstrated. The transanal and transab-
dominal endoscopic resection of the rectal anastomotic ste-
nosis and anal reconstruction could reduce the difficulty of 
the surgery, improve the safety, shorten the operation time, 
decrease the operative complications, and enable patients to 
recover well after surgery.
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