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In the review data concerning modern methods of endoscopic treatment of colonic strictures are presented. 
Relevance of this problem, reasons for the development, clinical picture and methods of endoscopic procedures for strictures are presented in 
detail. 
The analysis of Russian and foreign literature with an assessment of the effectiveness and feasibility of various methods of treatment of stric-
tures has been done. Despite the variety of ways of existing methods of stricture’s treatment, there are still no evidence-based data on the 
efficiency and safety of various endoscopic approaches.
Thus, there are a number of unresolved topical issues that require further research.
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To date, the main method of surgical treatment of 
many diseases of the large intestine is resection [1-3]. 
Most often, the reason for surgery is colorectal cancer 
[4]. 
Thus, according to Globocan, 1.8 million people were 
ill in the world in 2018, and more than 70 thousand 
people in the Russian Federation [4,5].
In addition to patients with colorectal cancer, various 
bowel resections are performed for complicated diver-
ticular disease, for benign tumors, when there is no 
possibility of endoscopic removal of neoplasms. 
In most cases, primary resection of the colon and rec-
tum ends with the hand-sewn or stapler anastomosis. 
It should be noted that some patients develop anas-
tomotic strictures. Itsincidence reaches 30% and 
depends on many factors [6]. As a rule, strictures 
appear in the first 2-3 months after bowel resection 
[7]. 
The development of strictures depends on the tech-
nique or type of surgery, the site of the anastomosis, 
as well as on the presence or absence of a diverting 
stoma.

Predisposing factors for the strictures are: anasto-
motic leakage, ischemia of the bowel, stapler use, 
as well as scar-inflammatory changes in tissues that 
occur against the background of previous radiation 
[8,9,10,11]. So, Quin et al., basing on the analysis of the 
results of a randomized controlled trial, proved a cor-
relation between the stricture rate and the colorectal 
anastomosis leakage, as well as the preoperative radia-
tion [12]. 
Along with the advent of stapler technology for anas-
tomosis formation, the number of strictures has also 
increased significantly, which is confirmed by Polese 
et al. study [13]. The authors analyzed risk factors 
for stricture development in 26 patients and found 
a correlation between the development of postopera-
tive stricture not only with the level of anastomosis 
location (8-12 cm from the anus), but also with stapler 
techniques, as well as inflammatory changes in the 
intestinal wall in patients with complicated diverticu-
lar disease [13].
A systematic review and meta-analysis conducted by 
Neutzlig et al. demonstrate the stricture rate, which 
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is 8% when using the stapler technique and 2% when 
using the manual method of suturing [14].
An important risk factor for stricture is the presence 
of a diverting stoma. Thus, Biraima et al. after exam-
ining 76 patients before the elective closure of the 
preventive stoma, found that every fifth patient had a 
stricture that required correction. It should be noted 
that the presence of stricture in the diverted bowel is 
an obstacle to the stoma takedown. 
Discussing the rate of anastomotic strictures without 
the diverting stoma, it should be noted that there is an 
evidence that only every third (32%) patient has symp-
toms of bowel obstruction and only a control colonos-
copy is the main method for diagnosing stricture [8].
Clinically, the stricture of the anastomosis manifests 
cramp-like abdominal pain, prolonged constipation, a 
feeling of bloating and incomplete bowel emptying. 
Symptoms may appear in a few weeks or several years 
after surgery. 
So according to Polese et al., in 3 months after surgery, 
73% of patients with strictures showed symptoms of 
bowel obstruction [13]. 
An endoscopic sign of a stricture is the inability to 
push a flexible endoscope (12 mm in diameter) beyond 
the narrowing zone. Various methods are used to 
determine the length and diameter of the stricture. 
As a rule, during colonoscopy, the diameter of the 
structure is compared with the size of biopsy forceps 
with open branches, the distance between which cor-
responds to 6 mm (Fig. 1). 
With the help of biopsy forceps, it is also possible 
to determine the length of the stricture. To do this, 
the forceps are wound up behind the stricture zone, 
opened and pulled up.
To measure the size of the stricture, it is possible to 
use a Seldinger calibration catheter or perform x-ray 
contrast methods (barium enema, abdominal CT with 
contrast).
For a long time, patients with strictures of colorectal 
anastomoses were subjected to surgery with resection 
of the narrowing zone and subsequent reanastomosis 
[15]. 
According to Schlegel et al., 28% of patients with 
colorectal anastomosis strictures underwent surgery 
[16]. 
However, this treatment approach for strictures is 
complex and has a high risk of postoperative compli-
cations, which are fraught with repeated formation of 
intestinal stoma. In connection with the development 
of endoscopic surgery and the emergence of new meth-
ods for correcting strictures of colonic anastomoses, 
the therapeutic tactics of this category of patients 
have changed revolutionarily.
To date, there are various intra-light endoscopic meth-
ods of treating strictures. 

These include endoscopic bougienage, balloon dilata-
tion, endoscopic electric or laser incision, stenting, 
transanal endomicrosurgery, and a combination of 
these techniques.
Bougienage with special bougies is an easy-to-per-
form, low-cost method of correcting strictures with 
minimal risk of complications. 
However, the use of bougies for dilatation of the stric-
ture is limited to its localization in the rectum [15]. 
The hardware method of bougienage provides for a 
sequential change of endoscopes with an increase in 
their diameter from 6 to 18 mm [7]. 
It is worth noting that this technique is not avail-
able in every medical institution due to the need 
for a  large number of gastro-and colonoscopes of 
various diameters and the high cost of endoscopic 
equipment.
Laser coagulation was used as one of the first instru-
mental methods of stricture correction. 
So Loffler et al. in 1986, for the first time conducted 
a study in 22 patients with postoperative strictures. 
Laser coagulation was effective in 21 patients, and 1 
patient had a recurrence of stricture. 
The above-described method of treatment of intes-
tinal anastomosis strictures is not widely used due 
to the high cost and inability to control the depth of 
coagulation of the colon wall, which can lead to per-
foration [17].
An important role in the treatment of strictures is 
assigned to endoscopic balloon dilatation, possibly as 
one of the effective methods of correction. This tech-
nique was first used in 1984 [18]. 
Initially, this method of treatment was carried out only 
under x-ray control. 
However, due to the progress of endoscopic technol-
ogy, various types of balloons have appeared in the 
arsenal of the operating endoscopist. Currently, there 
are 3 types of balloons used for dilatation of colon 

Figure 1. Determination of the diameter of the residual lumen 
in the zone of sigmorectal anastomosis using biopsy forceps
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strictures: balloons installed on a wire under x-ray 
control (over-the-wire balloon; OTW) (Fig. 2).
When using an OTW balloon, the conductor is passed 
over the area of bowel narrowing through the work-
ing channel of the endoscope under visual and X-ray 
control.
Next, a balloon with special radiopaque marks is car-
ried along the conductor, which is installed in such a 
way that the stricture falls on its central part. 
Then, using a special inflating device, the balloon is 
filled with water-soluble contrast to a certain pres-
sure. It is maintained for a period of 30 seconds to 2-3 
minutes. 
As a result, the «waist» on the balloon is visualized in 
the narrowing area, which disappears after successful 
dilatation; the balloon is desuffled and removed. 
Then the mucosa in the area of the eliminated struc-
ture and previously inaccessible proximal parts of the 
bowel are examined endoscopically.
The second type is balloons that are conducted 
through the endoscope channel without a conductor 
only under visual control (through-the-scope balloon; 
TTS) (Fig. 3).
The balloon of this type is transparent, does not have 
radiopaque marks and does not require X-ray control. 
The balloon is installed with its central part in the 
area of the bowel narrowing, after which it is also 
filled with water to a certain pressure using a special 
inflating device. 
Then the distal edge of the endoscope is brought close 
to the wall of the balloon and due to its transparency, 
visual control of the mucosa in the stricture area is 
performed. 
Successful dilation is judged by the possibility of 
movement of the balloon in an inflated state through 

the stricture. Then the balloon is desufflated and 
removed.
The area of stricture is examined for the presence of 
mucosal tears and in order to exclude complications 
of dilation.
The third type of balloons is universal. It combines the 
first and second types.
A comparison of OTW and TTS balloons is presented in a 
prospective study by Giorgio et al. based on the results 
of treatment of 30 patients with colorectal anastomo-
sis strictures after low anterior rectal resection.
The authors divided the patients into 2 groups of 15 
people, depending on the type of balloon used. 
In the course of the study, it was proved that the use of 
an OTW balloon with a larger diameter in comparison 
with a TTS balloon leads to a decrease in the number 
of necessary balloon dilatations and provides a longer 
relapse-free response to the treatment [19]. 
However, due to the larger OTW diameter, the balloon 
causes more intense stretching of the intestinal wall 
tissues, and increasing the diameter of the balloon 
used during a single dilation session increases the risk 
of perforation.
It is worth noting that the question is still being dis-
cussed – to what diameter it is possible to dilate the 
stricture in one session, and a relatively small number 
of patients who participated in the studies do not 
allow to give statistically reliable results. 
In addition, the use of an OTW balloon requires dila-
tion under x-ray control, which can be difficult to 
perform. 
There is also an open question about the optimal num-
ber of balloon dilation sessions for successful relief of 
symptoms of intestinal passage disorders in patients 
with colonic anastomosis stricture. 

Figure 2. Balloon installed on the conductor under x-ray 
control. Over-the-wireballoon (OTW)

Figure 3. Balloon installed under visual control. Through-the-
scope balloon (TTS)
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According to Arajio et al., who presented the results of 
treatment of 24 patients with colorectal anastomosis 
strictures, in 22/24 (91.7%) cases, the use of balloon 
dilation showed its effectiveness – ease of execution 
and good long-term clinical results. 
One patient needed 4 stages of dilation, seven 
patients  – 3 stages, eight patients  – 2 stages, and 
only six patients had the stricture dilated in one 
stage. When evaluating the effectiveness of the 
treatment, 4/22 patients were found to have recur-
rent stricture. 
Two patients failed to perform repeated balloon dila-
tion due to pronounced narrowing of the intestinal 
lumen and the inability to conduct the balloon over 
stricture. 
These patients were subject to surgical treatment [11]. 
According to Kim et al., 74% of patients with strictures 
after balloon dilation experienced the disappearance 
of clinical symptoms in a month after treatment. 
And in the study of long-term results for 5-138 months, 
85.7% of patients showed complete clinical recovery 
with the disappearance of symptoms of bowel obstruc-
tion [20].
Considerable attention in the literature is paid to 
electric incision of the anastomosis zone, as one of 
the alternative methods of treatment of strictures. 
Electric incision is performed using both an IT knife 
and a papillotomy knife, or the tip of a polypectomy 
loop. 
In this method, the instrument is positioned centrally, 
after which the electric current is applied, and radial 
incisions are made. The length and depth of the inci-
sions are determined according to the diameter and 
length of the stricture [15]. 
This method of treating strictures of colonic anasto-
moses was used by Bravi et al., and they proved the 
effectiveness of the method described above for cor-
recting strictures in one session of electric incision-
with the occurrence of the stricture recurrence in only 
5% of patients [10]. 
However, the question of the depth of radial incisions 
remains unexplored. 
With the lack of significant experience of the operat-
ing endoscopist, the use of this technique for stric-
tures can lead to the intestinal wall perforation.
Perhaps, the choice of method for stricture treatment, 
which allows reducing the risk of perforation, is the 
«ball» coagulation. The use of ball electrodes in the 
complex therapy of intestinal anastomosis strictures 
was used in the study by Veselov V.V. et al., which 
included 26 patients. 
The method includes a creating a circular zone of 
mucosal necrosis in the area of stricture and the for-
mation of a wound surface, which reduced the area of 
scar connective tissue, initiated mucosa epitheliza-

tion and contributed to the lumen expansion of the 
narrowed portion of the bowel. 
This method of destruction was used in almost com-
plete obliteration of the lumen and began with elec-
trocoagulation of scar tissue in the central zone of the 
stricture. 
As a result of coagulation necrosis, a wound channel 
with a diameter of 2-3 mm was formed.
It was subject to further circular coagulation with the 
expansion of the intestinal lumen in the zone of anas-
tomosis to 4-5 mm.
Further, depending on the anastomosis site, the meth-
od of bougienage was chosen. 
15/26 patients had electric incisionper formed with 
ball electrode and the hardware bougienage, 7 patients 
had electric incision and mechanical bougienage and 
the remaining 4 patients had electric incision and 
mechanical bougienage. 
In 40% of cases of electric incision of the stricture 
with a ball electrode in combination with hardware 
bougienage, one stage was enough for treatment.
In addition, the authors concluded that the suc-
cess of endoscopic treatment of anastomotic scarring 
depends on their length, since the results of endo-
scopic treatment were unsatisfactory for strictures 
longer than 12 mm [7]. 
Electric incision with a ball electrode in most cases 
requires several stages of treatment, since its use 
affects a significant area of the surface of the mucosa 
without a deep impact on the submucosal layer, and 
the main cluster of fibrous fibers is located in the sub-
mucosal layer at the border with the circular muscle 
layer of the intestinal wall. 
However, it should be noted that the combined meth-
od of stricture treatment by electrocoagulation with 
a ball electrode in combination with bougienage can 
be used for dense fibrous strictures, with complete 
obliteration of the intestinal lumen, as well as in the 
case of impossibility/inefficiency of balloon dilation 
[15].
In case of extended strictures of colorectal anasto-
moses, endoscopic stenting has proved its effective-
ness. Currently, various types of stents are used: self-
expanding, biodegradable, etc. [12,21,22].
So in the study by Lamazza et al., stenting with a self-
expanding metal stent was performed in 10 patients 
with recurrent strictures after anterior rectal resec-
tion.
The length of the strictures ranged from 25 to 40 mm. 
All the patients had previously undergone several 
stages of balloon dilation without effect. 
When analyzing long-term results 18 months after 
stenting, it was found that in 70% of cases, symptoms 
of intestinal passage disorders were eliminated after 
the stent was installed, only 3 patients had spontane-
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ous stent migration with the return of obstruction 
symptoms [3]. 
Caruso et al. in a retrospective study showed that all 
the patients included in the study had decompression 
of the anastomosis narrowing zone with the elimina-
tion of clinical symptoms. 
After installing a self-expanding stent, only 3/16 
patients experienced spontaneous stent migration 
[23]. 
The use of biodegradable stents, as opposed to plastic 
and metal ones, reduces mucosal trauma, which leads 
to a reduction in the number of complications such as 
bleeding and the intestinal wall perforation, and also 
avoids repeated endoscopic examination associated 
with stent removal [23]. 
However, endoscopic stenting is still most often used 
as a symptomatic treatment and preoperative prepara-
tion in patients with stenotic colorectal cancer with 
signs of colonic obstruction, as well as palliative treat-
ment for incurable patients [1].
Another method for correcting colorectal anastomo-
sis strictures is the use of a platform for transanal 
endoscopic microsurgery (TEM), which is used for 
organ-preserving treatment of rectal adenomas and 
adenocarcinomas [24]. 
The method is based on circular excision of fibrous 
tissue using monopolar coagulation or ultrasonic scis-
sors. 
So Baatrup et al. reported about 6 patients with stric-
tures, 5 of whom were successfully treated with TEM 
(treatment efficiency was 83.3%) [25]. 
In the study by Jakubauskas et al., 4 out of 6 patients 
with colorectal strictures that could not be treated by 
balloon dilation were successfully treated with TEM – 
stricturoplasty.
The authors have shown that TEM-stricturoplasty can 

be the optimal method of treating low-lying anasto-
mosis strictures, as an alternative to surgical treat-
ment [2]. 
However, the cost of the method and the dependence 
of results on the availability of equipment in the clinic 
does not allow its use wide.

CONCLUSION

To date, the standard in the treatment of limited stric-
tures of colorectal anastomoses is balloon dilation, 
since this method of correction of strictures allows 
to achieve an even distribution of the pressure force 
on all layers of the intestinal wall, causing the lumen 
to expand due to stretching of the submucosal and 
muscle layers with the minimal mucosal injury. 
Electric incision with the radial incisions is effective 
for short and dense fibrous strictures. 
Electric incisionusing ball electrodes is applicable in 
the treatment of strictures, almost completely obliter-
ating the bowel lumen.
The use of stents or platform for transanal endomicro-
surgery is usually rare and expensive procedure. 
However, the relatively small number of publications 
presented in the literature does not allow us to clearly 
emphasize the primacy of a particular method, which 
requires a large prospective study.
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