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Objective: The aim of this study was to examine and describe the efficiency of endoscopic
balloon and bougie dilatation techniques applied to anastomotic strictures developed in
patients who underwent a low anterior resection (LAR) and ileostomy.
Methods: A total of 167 patients underwent an LAR with an ileostomy due to rectal cancer
between July 2014 and December 2017. Nineteen (%11.4) cases with anastomosis stricture
were retrospectively evaluated and included in the study. Patients were classified according
to the dilation time. Group 1 patients received dilatation within the first 3 months postoperatively, and Group 2 patients received dilatation after 3 months. Demographic data, the
dilatation technique, the number of dilatation applications, the level of the stricture, the
success rate, and the stoma closure time were evaluated.
Results: In Group 1, the mean number of dilatation procedures was 1.8 (range: 1–3),
whereas in Group 2, the mean was 3.8 (range: 2–5). The success rate was 100% in Group 1
and 66.6% in Group 2. There was a statistically significant difference between the groups in
the requirement for dilatation and the success rate (p=0.022, p=0.028, respectively).
Conclusion: It was concluded that dilatation techniques are most successful when applied
within 3 months after surgery in cases with stenotic anastomoses. The risk of strictures and
the number of repeated dilatations was lower and the success rate was significantly higher
in these cases.

INTRODUCTION
One of the most common complications after colorectal
surgery is benign anastomotic stricture. The incidence of
postoperative colorectal anastomotic stricture has been
reported as approximately 30%.[1–4] Although the pathophysiology and causes of stricture are still not fully understood, it has been reported that factors such as anastomosis with stapler use, anastomotic leak, intestinal ischemia,
and radiotherapy may be influential.[5–7] Clinically, the presence of radiological findings with symptoms of obstruction
and the inability to pass a 12-mm diameter sigmoidoscope
through the anastomosis was defined as anastomotic
stenosis.[8] Anastomotic stenosis occurring after per-

forming anastomosis with a stapler was significantly more
common than following manual anastomosis.[9,10] Patients
with symptomatic post-anastomotic stricture without a
diversion ileostomy typically present with complaints of
cramp-like abdominal pain, constipation, diarrhea, fecal
incontinence, and bleeding.[11] However, in patients with
a diversion ileostomy, these complaints are almost never
seen. In these patients, anastomotic stricture is usually
detected incidentally in a late-stage control colonoscopy
performed before the closure of the stoma. If anastomosis
is present in the lower part of the rectum, management
with direct digital dilatation, dilatation with an endoscopic
balloon or bougie is possible.
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Balloon dilation is the best method for cases with anastomotic stricture at other levels. Transanal endoscopic
balloon dilatation is a frequently used technique with low
morbidity and mortality rates.[12,13] Anastomotic strictures that do not respond to these noninvasive procedures are frequently operated on. However, these procedures have serious morbidity and mortality rates, and
major complications of up to 18% have been reported.
[14]
In our study, we evaluated the success of early and
late endoscopic balloon and bougie dilatation techniques
applied to anastomotic strictures in patients with a low
anterior resection (LAR) with a diversion ileostomy due
to colorectal cancer.

MATERIAL AND METHODS
The ethics committee of Dr. Lutfi Kirdar Kartal Education
and Research Hospital granted approval for this study (Decision No: 2018/514/125/4; Date: 03.14.2018).
Between July 2014 and December 2017, 167 patients underwent LAR with a diversion ileostomy in our clinic due
to a rectal tumor. The records of 19 (11.4%) patients with
anastomotic stricture were retrospectively reviewed. The
patients were divided into 2 groups: Group 1 underwent
dilatation within 3 months after the procedure and Group
2 underwent dilatation later. The groups were evaluated
according to demographic findings, dilatation technique,
the number of dilation procedures, the location of the
stricture, the success rate, and the stoma closure time.
Cases of anastomotic stricture due to leakage and stricture of the colonic lumen larger than 20 mm that allowed
passage of a colonoscope were excluded from the study.
A biopsy from the anastomotic line was obtained to verify that all of the patients with anastomotic stricture that
did not allow a 12-mm colonoscope to pass through on
initial evaluation had no tumor recurrence. Though there
was no recurrent mass observed on a control pelvic magnetic resonance image, an hourglass-shaped concentric
constriction on the anastomotic line was observed. Endoscopic dilation was performed as an outpatient procedure
(a)

(b)

under sedation with midazolam (5–10 mg) and pethidine
hydrochloride (50 mg) following rectal enema.
Management of stenosis was performed using 1 of 3 methods: bougie/digital dilatation under general anesthesia in the
operating room, radiologically guided balloon dilatation, or
balloon dilatation under sedation during an endoscopy.
In our endoscopy unit, stenosis occurring above the upper part of the anal verge was examined with an endoscope and the length of the narrow segment was observed
using a contrast agent administered through a 22-F Foley catheter inserted distal to the narrow region. Dilatation with an over-the-wire (OTW) balloon rather than a
through-the-scope balloon was preferred as it is more reliable and highly successful.
After passing a 14-F guidewire through the narrow anastomosis line, a 10-cm OTW balloon with a diameter of 35
mm was advanced over the guidewire and, under direct
vision, was positioned and inflated at an appropriate pressure with diluted radiopaque material. Then, under fluoroscopic control, it was determined that the dilatation was
successful and performed in the right place. In each session, the dilation balloon was slowly inflated with diluted
radiopaque material twice for 3 minutes and the pressure
was increased gradually to 150–200 kPa (Fig. 1a–c).
Balloon dilatation or digital dilatation was applied after
dilatation with Savary-Gilliard (Rene Gilliard, St. Sulpice,
Switzerland) bougies in cases of a distal anastomotic stricture narrower than 5 mm.
The procedures were repeated a few days later when required according to endoscopic findings. The success of endoscopic balloon, digital, or bougie dilatation was defined
based on clinical improvement and smooth passage of a
colonoscope (20 mm). The duration, number of dilatations,
and success rates of the procedures were evaluated.
An Excel worksheet (Microsoft Corp., Redmond, WA) was
used to enter data and statistical analysis was carried out
using the Statistical Package for Social Sciences software
(SPSS Inc. ver. 13.0, Chicago, IL, USA). All statistical analyses were calculated with the help of chi-square for non
(c)

Figure 1. (a) Stenosis of anastomosis before dilatation, (b) balloon dilatation, (c) appearance following dilatation.
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parametric values, whereas Student t-test was applied for
evaluation of parametric values. Based on the results of the
analyses, a p-value <0.05 was considered as statistically significant.

RESULTS
Of the 19 patients who developed anastomotic strictures,
15 (78.9%) were male and 4 (21.1%) were female. The
mean age of the patients was 58.5 years (range: 37–77
years). No statistically significant difference was found between the 2 groups in terms of gender or age (p=0.480,
p=0.327, respectively). All of the patients in this study had
neoadjuvant chemoradiotherapy and all of the patients
underwent a diversion ileostomy with anastomosis using
a circular stapler. Dilation performed before or after the
third postoperative month was the basis for the formation
of the 2 study groups.
The 13 patients (68.4%) in Group 1 who underwent dilatation within 3 months required an average of 1.8 dilations
(range: 1-3 dilations) while the 6 patients (31.6%) in Group
2 required 3.8 dilatations (range: 2–5 dilations). There was
a statistically significant difference in the need for dilation
between the groups (p=0.022).
In 8 (61.5%) of the 13 patients in Group 1, the level of
Table 1.

Demographic and clinical characteristics of the
patients according to group

		

Group 1

Group 2

p

Gender			0.480
Female
Male
Age (years)
		

4

1

9

5

52.23

61.17

(37–77)

(52–76)

Dilatation 			
Bougie dilatation

7

2

Balloon dilatation

6

4

Number of dilatations

1.85

3.83

		

(1–3)

(2–5)

Time to ostomy closure

5.00

8.50

(months)

(3–7)

(5–13)

Level of stricture			

0.327
0.370

0.022
0.105
0.259

(distance to anal verge)		
≤4 cm

8

2

>4 cm

5

4

Outcome of dilatations			
Successful

13

4

Unsuccessful

–

2

0.028
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anastomosis was within 4 cm of the anal verge, whereas
in 5 patients (38.5%) it was between 5 and 9 cm from
the anal opening. The anastomosis of the patients in
Group 2 was within 4 cm of the anal verge in 2 patients
(33.3%) and 5 to 9 cm in 4 patients (66.6%). In Group
1, 4 underwent bougie/digital dilatation, and 2 patients
had the procedure performed in Group 2. In Group 1, 5
patients underwent balloon dilatation, and 4 patients underwent balloon dilatation in Group 2. The median time
to stoma closure was 5 months (range: 3–7 months) and
8.5 months (range: 5–13 months) in Group 1 and 2, respectively (p=0.105).
The success rate of dilatation in Group 1 and 2 was 100%
and 66.6%, respectively. There was a statistically significant
difference in the results of dilatation between the 2 groups
(p=0.028). In Group 2, the follow-up of 2 patients with
failed dilatation results continues (Table 1). There were no
complications during dilatation in either group.

DISCUSSION
Anastomotic stricture at the level of the anal canal and
above is defined as narrowing of the lumen that does not
allow passage of a colonoscope after colorectal surgery.
[11]
Tissue ischemia, inflammation, anastomotic leakage, and
radiotherapy have been suggested as the most frequent
etiological agents.[3,15] The rate of stapler-induced anastomotic stenosis was significantly greater than for manual
anastomosis.[14] Male gender, the use of staples, and divergent stoma have been reported as prognostic factors in the
development of anastomotic stricture.[16,17] In some studies,
it has been said that anastomoses under the peritoneal reflection are associated with a greater risk of stenosis.[18]
In the past, surgical treatment was applied for all anastomotic strictures unresponsive to medical treatment;
however, currently, noninvasive endoscopic methods have
become more prominent.[19] Noninvasive methods include dilatation with polyvinyl bougies or a balloon, and
the use of metallic stents in unsuccessful cases.[12,20,21] In
some cases, along with these, an incision made with an
Nd: YAG laser or or an endoscopic retrograde cholangiopancreatography precut needle may increase the success of dilatation and reduce the risk of perforation.[22,23]
In these patients, 2 or 3 small radial electroincisions are
performed under endoscopic view and balloon dilation is
performed for 15 to 20 minutes.[24] The pressure created
by the balloon dilation radiates outwardly. As a result, the
force of dilatation is exerted solely on the stricture site
and the risk of tearing seen with rigid bougies is reduced
to a minimum.[11] In cases where endoscopic treatment is
considered, a biopsy should be taken from the anastomosis line to rule out tumor recurrence.
Patients with symptomatic anastomotic stricture without
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a diversion ileostomy typically present with cramp-like abdominal pain, constipation, diarrhea, fecal incontinence, and
bleeding.[11] However, in patients with a diversion ileostomy,
these complaints are rarely seen related to anastomotic
stricture. In these patients, anastomotic stenosis is typically
detected incidentally in a late-stage control colonoscopy
performed before the closure of the stoma.
In our study, all of the patients had a protective stoma.
Anastomotic stenosis was detected coincidentally during a
colonoscopic evaluation before stoma closure. Complete
success was achieved in the dilatation of anastomotic
strictures in all of the patients in whom it was detected
within the first 3 months after surgery (Group 1). The
success rate was 66.6% for patients who underwent a
colonoscopy more than 3 months postoperatively (Group
2). There was a statistically significant difference between
the 2 groups in terms of the need for re-dilatation and
success (p=0.022, p=0.028, respectively). Dilatation failure
in 2 patients in Group 2 in our study was associated with
postoperative dilatation performed more than 3 months
postoperatively (late). It has been reported in the literature that the failure rate is higher in dilatations performed
after the fourth postoperative month.[5]
In conclusion, we think that dilatation procedures performed within the first 3 months after surgery for anastomotic narrowing decreased the risk of stricture, decreased
the recurrence of dilatation, and increased dilatation success rates in our study. But there is a need for high-volume
studies to support these findings.
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Kolorektal Anastomoz Darlıklarına Yaklaşımda Doğrular ve Yanlışlar:
Ne Zaman? Hangi Teknik?
Amaç: Low anterior rezeksiyon (LAR) ve saptırıcı ileostomi yaptığımız hastalarda gelişen anastomoz darlıklarına uyguladığımız erken ve geç
dönem endoskopik balon ve buji dilatasyon tekniklerinin başarısını irdelemek.
Gereç ve Yöntem: Temmuz 2014–Aralık 2017 tarihleri arasında kliniğimizde rektum tümörü nedeniyle 167 hastaya LAR ve saptırıcı ileostomi yapıldı. Anastomoz darlığı gelişen 19 (%11.4) hastanın kayıtları geriye dönük olarak irdelendi. Ameliyat sonrası üçüncü aya kadar ilk dilatasyon uygulanan hastalar (Grup 1) ve üçüncü aydan daha geç dilatasyon uygulananlar (Grup 2) şeklinde iki gruba ayrılarak, hastaların demografik bulguları, dilatasyon teknikleri, dilatasyon uygulama sayıları, darlık seviyeleri, başarı oranları ve stoma kapatılma süreleri değerlendirildi.
Bulgular: Grup 1’de ortalama 1.8 (1–3) kez dilatasyon gereksinimi olurken, Grup 2’de 3.8 (2–5) kez dilatasyon gereksinimi oldu. Grup
1’de dilatasyon uygulananlarda başarı oranı %100 iken, Grup 2’de %66.6 idi. Her iki grup arasında sırasıyla dilatasyon gereksinimi ve başarısı
açısından istatistiksel olarak anlamlı fark tespit edildi (p=0.022, 0.028).
Sonuç: Çalışmamızda anastomoz darlıklarında ameliyat sonrası ilk üç ay içinde yapılan dilatasyon işlemlerinin striktür riskini düşüreceği buna
bağlı olarak da dilatasyon tekrar sayısını azaltacağı ve dilatasyon başarı oranlarını artıracağı kanaatindeyiz.
Anahtar Sözcükler: Erken evre akciğer kanseri; küçük hücre dışı akciğer kanseri; stereotactic radyoterapi.

