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Abstract. Dixon surgery for rectal cancer can lead to severe 
intestinal narrowing and blockage that is difficult to treat with 
open surgery or colonoscopy. The aim of the present study 
was to develop a minimally invasive approach for treating 
rectal anastomotic atresia based on three cases that were 
managed with transurethral prostate resection instrumenta‑
tion. Preoperative imaging determined the distance from 
the anastomotic closure to the anal margin, the length of the 
anastomotic closure and the degree of proximal intestinal dila‑
tion for all cases. During the procedure, the anastomotic site 
was visualized, and a circular electrode was used to excavate 
and open the blockage. Membrane‑like closures were directly 
incised to achieve satisfactory results, with an anastomotic 
diameter >20 mm. Those cases with tubular atresia required 
an initial incision using the prostate resectoscope to relieve 
the obstruction, followed by radial incisions until achieving an 
anastomotic diameter >20 mm. At 3‑6 months post‑dilation, 
two of the patients with anastomotic atresia >20 mm had 
satisfactory bowel movements, whereas the remaining patient 
experienced tumor recurrence at the anastomotic site and 
discontinued treatment. This case series demonstrates the 
potential of transurethral prostate resection instrumentation 
as a safe and effective minimally invasive approach for rectal 
anastomotic atresia. Given that prostate resection instrumenta‑
tion is readily available in hospitals in China, this approach is 
widely accessible to most patients. Furthermore, the technique 

leverages existing surgical technology and practices, requiring 
only a shift in the surgical site.

Introduction

Rectal cancer is a common malignant tumor of the digestive 
tract, and low rectal cancer accounts for approximately 70% 
of all rectal cancers (1). During the previous three decades, the 
limits of anus preservation have been persistently surpassed 
owing to the popularization and promotion of total mesorectal 
excision, the development of laparoscopic technology, the use 
of endoluminal cutting and stapler, and continuous explora‑
tion and innovation of surgeons, accompanied by marked 
improvements in post‑surgical survival period and quality 
of life for low rectal cancer. With the extensive application 
of laparoscopy and double staplers in rectal cancer surgery, 
low anastomosis and mechanical anastomosis are increas‑
ingly common in rectal cancer surgery (2,3). Dixon surgery, 
also known as transabdominal radical resection of rectal 
cancer, belongs to the category of low anterior resection of the 
rectum and is the most frequently employed radical resection 
surgery for rectal cancer, primarily suitable for tumors located 
≥6 cm from the anal margin (4). Anastomotic stenosis is a 
common complication of Dixon surgery for rectal cancer (5), 
which can be classified as membranous or tubular stenosis. 
The incidence of anastomotic stenosis following colorectal 
stapling surgery ranges between 3‑30% , which is challenging 
to manage using conventional approaches (e.g., open surgery 
and colonoscopy) (6). Severe anastomotic stenosis, to a certain 
extent, can lead to anastomotic closure, which is classified as 
the most severe category of anastomotic stenosis, resulting 
in only a small gap or complete occlusion (7,8). The precise 
cause of anastomotic stenosis and occlusion remains unknown 
and may be related to previous radiation therapy, improper use 
of staplers, postoperative complications, such as anastomotic 
fistula and local ischemia, and inflammatory bowel disease. 
Mild stenosis can be treated effectively through methods 
such as endoscopy, stent placement, and balloon dilation (9). 
However, for patients with severe anastomotic stenosis or even 
occlusion, endoscopic treatment is not effective and requires 
surgical intervention, resulting in increased trauma to the 
patient. The present study reports three cases of rectal anas‑
tomotic atresia where standard colonoscopy was unsuccessful 
in bypassing or removing the physical obstruction. Notably, 
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the patients showed successful surgical outcomes using a 
novel minimally invasive approach, wherein prostate resection 
instrumentation was passed through the anus. All patients 
provided informed consent prior to the study, and Ethical 
approval was provided by the Ethics Committee of Hexi 
University Affiliated Zhangye People's Hospital (Zhangye, 
China; approval no. B2018‑021). 

Case report

Case 1. A 72‑year‑old male underwent Dixon surgery for 
rectal cancer with a double distal ileostomy (Zhangye People's 
Hospital Affiliated to Hexi University, Zhangye, China). The 
patient recovered well, had appropriate stomal output, and 
was subsequently discharged from the hospital. At six months 
after the Dixon surgery, the patient requested reinstatement of 
the anastomosis, and hence, stoma closure was performed in 
October 2018. At that time, the patient's stoma was unobstructed; 
however, no rectal examination was performed. Despite uncom‑
plicated anastomosis surgery, the patient developed significant 
abdominal distension on postoperative day 4 (the patient was 
still hospitalized), and the patient was diagnosed with rectal 
obstruction. Digital rectal examination revealed complete 
obstruction 5 cm from the anal edge, reaching the blind end. 
Subsequent computed tomography (CT) confirmed rectal anas‑
tomotic atresia ~10 mm in length (Fig. 1A). However, attempts 
at colonoscopic evaluation and management were unsuccessful. 
Examination via transurethral prostate resection instrumenta‑
tion revealed complete closure and scar formation of the rectal 
anastomosis ~5 cm from the anal margin. The central area 
showed staple exposure owing to the previous anastomotic 
stapler without evidence of tumor recurrence.

Under general anesthesia, the patient was placed in the 
lithotomy position, and transurethral prostate resection instru‑
mentation was used to treat the rectal anastomotic atresia 
(Fig. 1C and D) (10). The instrument was inserted through 
the anus, and a tunneling incision was made at the center 
of the atresia. As the sheath traversed the opened segment, 
discharge of gas and feces confirmed successful decompres‑
sion. Further electrosurgical resections were made at the scar 
to widen the diameter to 20 mm. To maintain patency, weekly 
anastomotic dilatations were performed for 6 months using a 
20‑mm dilator. Postoperatively, the patient reported the return 
of normal bowel movements. The patient is followed up every 
3 months and currently shows no signs of recurrence. The 
patient is satisfied with the treatment effect.

Case 2. A 49‑year‑old man who underwent Dixon surgery 
(Zhangye People's Hospital Affiliated to Hexi University, 
Zhangye, China) for rectal cancer with a single distal ileostomy 
presented with a 1‑week history of abdominal pain, bloating 
and low‑grade fever at 8 months postoperatively in January 
2022. Although the ileostomy opening was unremarkable, 
digital rectal examination revealed complete obstruction of 
the anastomosis 4 cm from the anal edge, with the presence of 
blood. CT examination confirmed rectal anastomotic atresia of 
~13 mm in length (Fig. 1B). However, attempts at colonoscopic 
evaluation and management were unsuccessful.

Under general anesthesia, the patient underwent treat‑
ment for rectal anastomotic atresia via transurethral prostate 

resection instrumentation (10). The instrument was inserted 
through the anus, revealing scar formation and complete 
atresia at 4 cm from the anal margin. Erosion and an unevenly 
distributed local intestinal cavity were observed, suggesting 
the possibility of local tumor recurrence. A tunneling inci‑
sion was made at the center of the closed stoma until the lens 
sheath opened the closed segment. Gas and fecal liquid were 
immediately ejected at high pressure, indicating successful 
decompression. Further electrosurgical resections were made 
to expand the diameter of the anastomotic stoma to 20 mm, 
and a rectal drainage tube (Fr24 three‑chamber balloon Foley 
catheter) was retained. Symptoms of abdominal distension and 
infection after surgery and antibiotic use were resolved post‑
operatively. Pathological examination of the resected tissue 
revealed rectal mucinous adenocarcinoma. The patient is 
followed up every 3 months and is satisfied with the effective‑
ness of obstruction treatment. At the latest follow‑up in August 
2023, the patient remained in good health with a satisfactory 
treatment response. The patient has refused further treatment 
for recurrent tumors.

Case 3. A 65‑year‑old man who underwent Dixon surgery 
with a double distal ileostomy for rectal cancer was admitted 
6 months postoperatively for a planned ileostomy closure in 
May 2023. Digital rectal examination revealed a complete 
obstruction 5 cm from the anal edge, which was confirmed 
with a blinded probe. Magnetic resonance imaging (MRI) 
further showed rectal anastomotic atresia ~8 mm in length 
(Fig. 2A and B). However, attempts at colonoscopic evaluation 
and treatment were unsuccessful. Endoscopy using prostate 
resection instrumentation confirmed complete closure and scar 
formation of the anastomosis at 5 cm from the anal margin. 

Under general anesthesia, the patient was placed in the 
lithotomy position, and transurethral prostate resection instru‑
mentation was used to treat the rectal anastomotic atresia (10). 
Prior to the procedure, 1,000 ml methylene blue saline was 
infused into the distal ileum (only for this case) to visualize 
the proximal end of the atresia and facilitate dilatation. The 
instrument was inserted through the anus 30 min after, and 
a tunneling incision was made at the center of anastomotic 
closure. As the lens sheath traversed the opened segment, 
methylene blue solution and feces were discharged, indicating 
surgical decompression. Further electrosurgical resections 
were made to widen the anastomotic diameter to 20 mm. 

In the present study, preoperative CT or MRI examination 
was performed to determine the distance from the anastomotic 
site to the anal margin, the length of anastomotic closure 
and the degree of proximal intestinal dilation. Utilizing the 
urological plasma resectoscope, which served as the primary 
surgical instrument, the rectum and anastomotic site were 
examined transanally. The surgical direction was determined, 
and an electrode was used to excavate and open the anasto‑
motic site. During this procedure, 0.9% sodium chloride 
solution, with a set flushing pressure of 40 cm H2O and an 
electrocoagulation power of 280/180 W, was used for irriga‑
tion. The front end of the circular electrode was angled 30˚ 
forward for tunneling incisions, and an electrosurgical endo‑
scope was inserted to evaluate the condition of the rectum and 
anastomotic site, including the degree of stenosis, tumor recur‑
rence, inflammation, bleeding and ulcers. To maintain patency, 
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weekly anastomotic dilatations were performed for 6 months. 
Furthermore, the patient underwent a reductive ileostomy 
and was discharged without any complications. On the latest 
follow‑up in August 2023, the patient remained in good health 
with a satisfactory treatment response.

Discussion

Anastomotic stenosis and leakage are serious complications 
that negatively impact long‑term prognosis and quality of life 
following anterior resections of the rectum, particularly in low 
anterior resections (11,12). In cases with severe anastomotic 
stenosis, permanent colostomy is usually necessitated, substan‑
tially diminishing the quality of life (13,14). For patients with 
rectal cancer who undergo Dixon surgery with a single distal 
ileostomy, severe postoperative stenosis and atresia can lead 
to acute closed‑loop colonic obstruction, which is life‑threat‑
ening and often requires emergency treatment (15). Even with 
preventive double‑stoma colostomy or ileostomy, unaddressed 
complications without obvious symptoms can hinder planned 
stoma closure.

Anastomotic closure generally represents the most severe 
form of stenosis. In particular, complete anastomotic closure 
following laparoscopic low anterior resection for rectal cancer 

is relatively rare in clinical practice. However, management of 
this condition is often challenging, resulting in failure of colo‑
noscopic treatment and requiring open surgery (14). Inspired 
by the urological approaches employed for urethral strictures 
and atresia, in the present study, prostate resection instru‑
mentation was adopted as a minimally invasive approach to 
rectal anastomotic atresia. Utilizing preoperative imaging and 
intraoperative localization of residual anastomotic nails, three 
patients achieved satisfactory treatment results with a widened 
diameter of >20 mm.

For cases with narrow gaps or small pore‑like channels at the 
anastomotic site, a guidewire was inserted and marked under 
microscopic guidance. First, a tunneling incision was made 
at the 6 o'clock position (lithotomy site). Once the presence 
of feces and an enlarged proximal rectal cavity were visually 
confirmed, the anastomotic narrow ring was radially incised 
at the 12, 3, 6 and 9 o'clock positions (four‑point method). 
Meanwhile, for cases of complete anastomotic closure, a 
tunneling incision was made from the center of the closure 
under the guidance of preoperative imaging or residual rectal 
staples. Electrocoagulation was utilized to control intraopera‑
tive bleeding (Fig. 3A and B). For all cases, the presence of 
stool at the proximal rectum and an enlarged intestinal cavity 
(Fig. 4A) indicated a successful tunneling incision; otherwise, 
a four‑point radial incision method was used in cases where 
the proximal cavity was not observed.

For membrane‑like closures (<10 mm in length), a single 
incision can create an anastomotic opening ≥20 mm deep, 
allowing easy passage of two fingers. In cases of tubular 
closures (length >11 mm), the anastomosis can be expanded 
after incision using fingers or dilators to achieve a width of a 
two fingers or a diameter >20 mm (Fig. 4B). If primary inci‑
sion and expansion fail to reach sufficient levels, a tunnel can 
be passed through the lens sheath (>8 mm), and a Fr24 balloon 
Foley catheter is retained above the closure segment to act as 
a temporary drainage tube. To prevent prolapse, a 10‑ml water 
injection capsule is used. After a week, a second‑stage incision 
or dilatation is performed to achieve surgical decompression 
with a rectal anastomosis diameter >20 mm. Following satis‑
factory incision and dilation, meticulous hemostasis is crucial 
under electrosurgical endoscopy, involving rectal flushing, 
drainage of the flushing fluid and collection of excised scar 
tissue for pathological examination. Postoperative observations 
for fecal drainage and bleeding are also required. Assuming 
no bleeding occurs, the drainage tube is removed after 48 h. 

Figure 2. (A) Complete closure of the rectal anastomosis. (B) Magnetic reso‑
nance imaging showing an atresia segment of rectal anastomosis.

Figure 1. (A and B) Computed tomography showing an atresia segment of 
rectal anastomosis. (C) A 26.5‑Fr (diameter 8.3 mm) prostate resectoscope 
was inserted into the rectum through the anus. (D) Pattern diagram.

Figure 3. (A) Incision of the rectal anastomotic closure (visible staples). 
(B) Electrocoagulation hemostasis was performed to control arterial bleeding 
during scar removal.
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Subsequent weekly dilations with fingers or dilators maintain 
the rectal anastomosis diameter at ≥20 mm. Over 3‑6 months, 
the dilation frequency gradually decreases, eventually reaching 
monthly intervals depending on individual responses.

Preoperative imaging examinations are crucial for occlu‑
sion localization. Key indicators include residual anastomotic 
nails and scarring of the closed anastomosis. In cases with a 
single ileostomy, a closed‑climbing colon obstruction occurs 
after anastomosis closure. The proximal colon generally accu‑
mulates more air and liquid content, resulting in significant 
distension and enlargement on imaging. Under imaging guid‑
ance and aided by key indicators during surgery, it is relatively 
easy to break through the atresia. In cases with a double‑tube 
ileostomy or transverse colon ostomy, 1,000 ml methylene blue 
saline can be infused into the colon through the stoma to dilate 
the proximal colon of the closed anastomosis. This facilitates 
identification of the correct direction and channel during the 
operation. For patients with a preventive stoma, it is important 
to distinguish whether anastomotic atresia or stenosis occurred 
before or after the planned stoma closure. Neglecting proper 
assessment before closure can lead to anastomotic rupture and 
acute bowel obstruction, which would require reoperation. 
In case 1, anastomotic atresia occurred prior to the planned 
ileostomy closure. However, due to the surgeon's inexperience 
and failure to perform colonoscopy or colorectal radiography, 
acute bowel obstruction developed shortly after the operation. 
Timely intervention using transurethral prostate resection 
instrumentation is therefore effective in preventing serious 
complications.

Endoscopic anastomotic incision offers several advantages 
over open surgery for digestive tract reconstruction, including 
less invasiveness, faster recovery and increased conve‑
nience (16‑18). For suitable cases, laparoscopic monitoring 
or guided endoscopic incisions can be performed. However, 
emergency surgical preparation should be performed 
simultaneously, since intestinal perforation requires prompt 
management. While commonly utilized, traditional colono‑
scopes make accurate cutting difficult due to their soft, long 
bodies and lens instability. Bleeding or excessive intestinal 
content can also obscure the visual field, which can affect 
the operation. On the other hand, traditional anoscopes are 
relatively short and may be insufficiently long to reach the 
anastomotic site (19). Moreover, they has no connected elec‑
trocautery system, making it impossible to perform surgical 
electrocautery and precise wire‑guided expansion. Thus, 
selecting a stable, directional and easily operable endoscope, 

such as transurethral prostate resection instrumentation, is 
crucial for good outcomes. As this instrument has a rigid 
mirror with directional markings, the endoscopic body is short 
and easily operable without compromising directionality. 
Additionally, the use of prostate resection instrumentation 
for anastomotic atresia is simpler and more effective than 
colonoscopy. First, there is a clear field of view, owing to 
the high pressure of the flushing fluid, since prostate resec‑
tion instrumentation has inlet and outlet ports that allow 
continuous flushing. Second, guidewire catheters can easily 
be inserted in the instrument, allowing scar electrocautery, 
electrocoagulation and hemostasis. The technical principle of 
prostate resection instrumentation is that the radiofrequency 
electrode transmits high‑energy heat to the target tissue, 
causing rapid carbonization of tissue cells, water evaporation 
inside the cells, and rapid decomposition and vaporization. 
More specifically, the radio frequency electrode can quickly 
heat the tissue to contact temperatures >400˚C, resulting in 
cutting vaporization along the trajectory of the electrode plus 
the hot spot. Heat penetration can produce a 2‑3 mm solidifica‑
tion layer on the cut tissue, resulting in good coagulation and 
hemostatic effects (20).

Since prostate resection instrumentation is readily available 
and commonly used in hospitals in China, its implementation 
for rectal anastomotic atresia is feasible (21). Adapting its use 
for rectal surgery requires no technological modifications, 
except a shift in the surgery site. In this procedure, the atresic 
lesion is located and incised at the distal end of the peritoneal 
fold. Precise incisions and blunt dissections should therefore 
be performed to ensure minimal intestinal damage and 
bleeding during surgery. Based on our experience with these 
three cases, we consider that the treatment of rectal anasto‑
motic atresia with transanal prostate resection instrumentation 
is a safe and effective minimally invasive approach. The use 
of standard instrumentation further highlights its potential as 
a novel approach to resolve the blockages. 
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