
The appearance of benign anastomotic strictures

after colorectal anastomoses is not rare,1 occur-

ring in 3-30% of post colorectal anastomosis, accord-

ing to authors’ varied definitions,1,2 and is considered

to be related to factors including radiation,3 anasto-

motic ischemia or leakage,4,5 and suture technique.6-8

Most involve the middle and lower rectum1,2 and may

spontaneously improve without treatment;9 however,

some strictures persist, necessitating intervention us-

ing procedures such as endoscope- or fluoroscope-

guided dilation or stenting,10-15 re-anastomosis,2,16

transanal stricturoplasty and electrocautery resection,

or incision, with or without dilation. The first success-

ful trial of balloon dilation of an upper gastrointestinal

tract stricture was performed in the 1980s,17 and the

same procedure was subsequently used to treat stric-

tures of the lower gastrointestinal tract.18 Balloon di-

lation of strictures of the gastrointestinal tract has

been shown to be a convenient and effective method

of treatment for most patients,10-15 though repeated
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Purpose. Postoperative benign colorectal anastomotic strictures are not
rare, and a wide range of procedures has been used in their treatment, such
as endoscopic dilation techniques. This study evaluates the outcome of
using a specific multidiameter balloon for endoscopic dilation.

Methods. The records of 8 patients with postoperative anastomotic stric-
tures (of less than 5 mm in diameter), with or without diverting stoma,
from January 2003 to December 2006 were reviewed retrospectively.
Seven patients underwent the standard endoscope-guided dilation proce-

dure using a CRE� wire-guided balloon dilator, resulting in closure of the
diverting stoma following a successful dilation procedure.

Results. The mean duration of postoperative follow-up was 18.3 months
(range, 2-41 months). Six patients had one session of balloon dilation
while two had 2 sessions, with an average of 1.25 sessions/person. There
was no recurrence within 18.3 months (range, 2-41 months) of follow-up
(post dilation and closure of stoma). None of the patients experienced any
post balloon dilation complications.

Conclusions. Endoscope-guided balloon dilation using a multidiameter
balloon is a simple and safe method for managing anastomotic strictures.
The diverting stoma should be closed as soon as possible following suc-
cessful dilation, as stool passage acts as a natural dilator and may reduce
the rate of recurrence.
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dilation may be required. Dilation can be combined

with other procedures such as neodymium: yttrium–

aluminum–garnet laser treatment,19 electroincision,20

electrocautery,21 and intralesional steroid injection.22

Besides balloon dilation, endoluminal colonic wall

stents,23 self-expanding metallic stents (SEMS), and

endoscopic transanal resection of strictures24 may also

be used. Complications associated with these proce-

dures, including perforation and bleeding, technical

failure, and stent migration, still exist.9,10,13-15,19,22-24 In

this paper, we present our limited experience in the

management of 8 cases of colorectal anastomotic

stricture using endoscope-guided multidiameter bal-

loon dilation.

Materials and Methods

Patients

Between January 2003 and December 2006, 642

consecutive colorectal patients underwent radical sur-

gery and attended postoperative follow-up at National

Cheng Kung University Hospital, Tainan, Taiwan, of

which 173 had colorectal anastomosis, 42 coloanal

anastomosis, and 36 ileorectal/ileoanal anastomosis.

Among these patients, 8 (3.14%) were diagnosed with

anastomotic stricture during the follow-up period;

these cases were reviewed retrospectively in this

study. Data including sex, age, etiology, types of

colorectal surgery and associated colorectal proce-

dure, surgical anastomosis technique, intraoperative

condition of the anastomotic site, and postoperative

complications were collected, as were data relating to

the balloon dilation procedure, including duration,

number of sessions, procedure-related complications,

necessity of sedation, and follow-up period. All of the

8 patients underwent postoperative endoscopic exam-

ination routinely, and biopsy of the stricture site was

performed in each case to exclude the presence of

local recurrence.

The indication for balloon dilation in our study

was a narrowed anastomosis of 5 mm or less, mea-

sured endoscopically. The distance of the stricture

from the anal verge was measured during colono-

scopic examination. Patients with evidence of local

recurrence were excluded. All patients underwent en-

doscope-guided balloon dilation using a CRE� wire-

guided multidiameter balloon dilator (Microvasive,

Boston Scientific Corp., Natick, MA). Success was

defined as the anastomotic lumen being wide enough

to allow passage of a standard 13-mm- diameter colo-

noscope after dilation and the disappearance of symp-

toms.

Technique for balloon dilation

The balloon dilation procedure was explained

thoroughly to all patients and informed consent was

obtained. All patients underwent routine bowel prep-

aration prior to colonoscope-guided balloon dilation,

and the procedure was performed on an outpatient

basis. The patient was positioned in the left lateral

decubitus position, and propofol sedation was ad-

ministered as necessary depending on patient toler-

ance. The stricture site was identified using a stan-

dard 13-mm-diameter colonoscope. The tip of a 7.5

F multidiameter balloon catheter with a balloon

length of 5.5 cm and an inflated outer diameter of

8-10, 10-12 or 12-15 mm, a CRE� (controlled rad-

-ial expansion) wire-guided balloon dilator (Micro-

vasive, Boston Scientific Corp., Natick, MA), was

inserted through the working channel of the co-

lonoscope and passed 2-3 cm beyond the stricture.

The balloon was filled with distilled water to main-

tain the outer diameter at 8/10/12 mm in size and was

kept in the same position for a period of 5 minutes

using the standard inflation pressure (3 atm) sug-

gested by the manufacturer; it was then deflated and

withdrawn to just below the stricture site. The cathe-

ter was reapplied in the same site and the balloon

re-inflated with water to keep the outer diameter to

9/11/13.5 mm (at 5.5/5/4.5 atm) for another 5 min-

utes, after which the stricture site was again in-

spected. If the stricture site was still too narrow to al-

low the passage of the colonoscope, balloon dilation

at an outer maximal diameter of 10/12/15 mm (9/8/8

atm) was performed for a third time, either in the

same session or during another session several weeks

later (before closure of the colostomy) using bal-

loons of the same or different sizes based on the op-

erator’s experience (Fig. 1).
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Results

During the study period, a total of 8 patients were

diagnosed with anastomotic stricture, 2 female and 6

male, with a mean age of 60.5 � 9.21 years. All had

colorectal adenocarcinoma and one patient had fa-

milial adematous polyposis. Anastomosis was per-

formed using the hand-sewn technique and the sta-

pler technique in three and five cases, respectively.

All patients except one had a proximal diverting

stoma, which was due to insecure anastomosis in three

cases (cases 2, 3 and 8) and very low rectal anastomo-

sis (less than 5 cm from the anal verge) in four cases.

No patient exhibited postoperative anastomotic leak-

age.

All patients were diagnosed as having anasto-

motic stricture by colonoscopic examination. The

mean interval between the first dilation and the initial

operation was 8.63 � 4.50 months. The mean diameter

of the strictures was 2.4 mm (range, 2-4 mm) (Table

1). Six patients underwent only one session of balloon

dilation, while two had two sessions. No patients ex-

hibited stricture recurrence. Only two patients were

administered propofol sedation because of intolera-

ble pain during the balloon dilation procedure. Early

procedure-related complications were not noted in

any of the patients. The immediate outcomes of bal-

loon dilation and the number of sessions are summa-

rized in Table 2. The mean follow-up period follow-

ing balloon dilation was 18.3 months (range, 2-41

months); no recurrence of anastomotic stricture and

symptoms was noted during follow-up.

64 Shao-Chieh Lin, et al. J Soc Colon Rectal Surgeon (Taiwan) September 2009

Fig. 1. A: An anastomotic stricture after colectomy under
the colonoscopy. B: Placement of the guidewired
balloon dilator through the stricture site. C: Expan-
sion of the balloon. D: The appearance of the anas-
tomosis after dilation.

Table 1. Patient Characteristics and Clinical Demographics

Patient

No.

Age(y)/

Sex
Initial Diagnosis Initial Operation

Type of

Anastomosis

(size in mm)

Diverting

Stoma

Radiation/

Recurrence

Anastomtic

Distance

AAV (cm)

Interval from Initial

Operation to First

Dilation (mo)

1 65/F Rectal Carcinoma LAR EEA�(28) No No/No 8 17

2 62/M Rectal Carcinoma LAR EEA�(28) Yes No/No 7 7.5

3 64/M Rectosigmoid Colon

Carcinoma

AR Hand-sewn

Anastomosis

Yes No/No 15 3

4 38/M FAPa & Sigmoid

Colon Carcinoma

Ileo-anal

Anastomosisb

Hand-sewn

Anastomosis

Yes No/No 0 8

5c 65/F Rectal & Ascending

Colon Carcinoma

Right hemicolect-

omy + LAR

EEA�(28) Yes No/No 5 5

6 65/M Rectal Carcinoma LAR EEA�(28) Yes No/No 5 10.5d

7 64/M Rectal Carcinoma Coloanal

Anastomosise

Hand-sewn

Anastomosis

Yes Yesf/No 0 6.5

8 61/M Rectosigmoid

Carcinoma

AR EEA�(28) Yes Yes/No 15 11.5d

a FAP = Familial adenomatous polyposis; b Total proctocolectomy + J-pouch ileoanal anastomosis; c Case 5 received emergency right

hemicolectomy, LAR, and ileostomy surgery for colorectal double cancers with total obstruction; d Cases 6 and 8 received adjuvant

chemotherapy for longer than 6 months postoperatively; e Coloanal anastomosis with intersphincter resection; f Neoadjuvant

concurrent chemoradiation therapy.

EEA� = stapled anastomoses; AAV = above the anal verge�; AR = anterior resection; LAR = low anterior resection.



Discussion

Benign anastomotic stricture may occur following

colorectal surgery, particularly in anterior resection of

the rectum and /or cases of low rectal anastomosis.4,5

Multiple techniques have been used to manage colo-

rectal anastomotic stricture, such as surgical resection

and reanastomosis,1,2 use of a staple-cutting device,25

steroid injection,22 combined use of electrocautery

and laser photoalbation,19-21 manual or instrumental di-

lation using balloon, bougie, or pneumatic dilator,9-14

or an appropriate combination of these methods.

Resection of the stricture site and re-anastomosis

was traditionally performed by most surgeons in the

management of anastomotic strictures, which is often

associated with high morbidity and cost due to the as-

sociated presence of severe intra-abdominal or pelvic

adhesion. These methods are currently used in cases

of long segment stricture, especially in the presence of

anastomotic leakage or post-radiation therapy, or fol-

lowing failure of other methods.1,2,16

In our review of the literature, anastomotic stric-

tures were found to have been treated using a variety

of transanal endoscope-guided techniques, the place-

ment of endoluminal colonic wall stents, and balloon

dilation. Transanal endoscope-guided techniques in-

clude stricturotomy, using either electroincision, elec-

trocautery, or laser ablation,19-21,26 and stricturoplasty,

or using an auto-stapler or other special stapling de-

vice.25,27 The disadvantage of transanal endoscope-

guided stricturoplasty using auto-staplers is the diffi-

culty in placing the instrument in cases of a small di-

ameter, tortuous colorectal anastomosis stricture or

one of high location far from the anal verge. Other

procedures such as endoscopic transanal resection

(ETAR) or transanal endoscopic microsurgery (TEMS)

are used in the treatment of advanced or high typed

colorectal stricture in several centers;28,29 however,

these are technically demanding procedures and are

associated with complications such as perforation and

bleeding.

Placement of endoluminal colonic wall stents is

carried out in benign and malignant bowel obstruction

cases for immediate decompression of the bowel and

as a palliative procedure for late-stage colonic malig-

nancy patients,23 but this procedure is complicated by

stent migration, erosion and pressure ulceration of the

bowel lumen, and bleeding.

The use of balloon dilation has been more widely-

reported than bougie dilation and is thought to be

more effective, and plays an important role in trials of

endoscopic dilation of gastrointestinal strictures. Bal-

loon dilation, either trans-endoscope-guided or fluo-

roscope-guided, has a success rate of more than

75%.9-11,15 Although balloon dilation is simple, quick

and adequate for short anastomotic strictures,9,11 it is

not suitable for long-segment strictures2 or cases in

which active stenotic site inflammation is present, es-

pecially Crohn’s disease, in which additional steroid

injection is more helpful.22 It has also been reported

that this method fails to result in normal bowel func-

tion if more than three sessions are required, and an al-

ternative treatment modality in those cases is proba-

bly needed.10

Endoscopic dilation using over-the-wire (OTW)

balloons and through-the-scope (TTS) balloons has
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Table 2. Outcome and Follow-up

Patient

No.

Numbers of

Dilations

Interval from Previous

Dilation (wk)

Anastomotic Diameter

Before Dilation (mm)

Anastomotic Diameter

After Dilation (mm)

Interval from Last Dilation

to Stoma Closure (day)

Follow-up

Duration (mo)

1 1 - 2 14 - 2

2 1 - 4 14 60 41

3 2 46a 2 and 2 10 and 14 3 2

4 1 - 2 14 92 26

5 2 4 2 and 4 10 and 14 19 16

6 1 - 2 14 119b 24

7 1 - 2 14 5 3

8 1 - 2 14 33 16

a The patient had a cardiopulmonary problem, owing to which closure of the stoma and repeated balloon dilation were delayed; b Case

6 received adjuvant chemotherapy for longer than 6 months postoperatively.



been shown to be effective in the treatment of GI tract

strictures.9-11,13-15,17,18,22,24,26,30 TTS dilators must be in-

serted through the endoscope accessory channel,

while OTW-type balloons are inserted under either

endoscopic or fluoroscopic control (the Seldinger

method) to ensure correct positioning of the guide

wire. Both dilating balloons are expanded by pressure

injection of liquid or air (for achalasia), and the pres-

sure of the balloon (radial expansion force) can be

monitored using a manometrical device. Generally

speaking, TTS-type balloons are smaller in diameter

than OTW balloons and may produce a lesser cir-

cumferential and radial expansion force, which can

affect the number of dilation sessions required and

the recurrence rate. Giorgio et al.11 reported that treat-

ment of colorectal anastomotic strictures by dilation

using OTW balloons involves fewer dilation sessions

(1.6 vs. 2.6, p = 0.009) and a longer response duration

(560.8 days vs. 294.2 days, p = 0.016); however, in

patients with strictures of much smaller diameter, or

in which the lesion site is far from the anal verge, it is

very difficult to perform OTW-type balloon dilation

under endoscopic guidance. In addition, it must be

considered that radioactive rays are harmful to hu-

mans.

Balloon dilation can be performed using different

types of balloons, such as single-diameter, multidia-

meter, hydrostatic or pneumatic balloons; the sin-

gle-diameter balloon is most commonly used, and a

number of patients require repeated dilation.9,11,13-15

Repeated dilation is suspected to be related to the

stiffness of the anastomotic site, poor efficiency of the

balloon, presence of local inflammation, secondary

radiation therapy, active infection, leakage, or some

specific conditions such as Crohn’s disease. The mul-

tidiameter balloon dilator appears to have several ad-

vantages in correcting anastomotic strictures: first, the

balloon is designed to deliver three distinct pres-

sure-controlled diameters with a strong radial vector

force; second, it can deliver a consistently reproduc-

ible and progressively greater dilating force with in-

creasing diameter;31 and third, under endoscopic guid-

ance the deflected tip can be placed through tight

strictures and torturous anatomy without injury or

difficulty. These advantages ensure a greater effec-

tiveness of the procedure.

In our hospital, we saw our first anastomotic stric-

ture patient in 2003 (case 4); we initially tried to use a

Foley� catheter26 and bougies, but this approach fail-

ed. After successful dilation using balloon dilation for

this patient, we changed our protocol to indicate the

routine use of TTS balloons in the treatment of an-

astomotic strictures. Patients with a low anterior re-

section or coloanal anastomosis are taught to perform

digital dilation every day for one to two months after

the operation in order to prevent stricture occur-

rence,32 with a resultant decrease in the incidence of

anastomotic stricture.

In our study, the 8 patients had 10 sessions of bal-

loon dilation in total (1.25 sessions per person). The

anastomotic strictures were dilated to almost 14 mm

in diameter safely on an outpatient basis without any

procedure-related complications. Seven out of the

eight patients had a proximal diverting colostomy,

which is thought to be one of the risk factors for an-

astomotic stricture.33 Closure of the stoma should be

performed as soon as possible following successful

dilation in the absence of any contraindication. With

restoration of bowel continuity, stool passage dilates

the anastomosis regularly in a natural way,34 which

may explain the low recurrence rate seen in our pa-

tient series.

In conclusion, in cases of severe anastomotic

stricture in the presence of a diverting stoma, endo-

scope-guided balloon dilation using a multidiameter

balloon is a simple and safe method. The diverting

stoma should then be closed as soon as possible fol-

lowing successful dilation, as stool passage acts as a

natural dilator and may reduce the rate of recurrence.
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病例分析

以經大腸鏡下氣球擴張術治療大腸直腸術後
吻合處狹窄病患之成效

林劭潔 1  施俊偉 2  林博文 1  李政昌 1

國立成功大學附設醫院  大腸直腸外科 1  小兒外科 2

目的  大腸直腸手術後所造成的吻合處狹窄時有所聞。有許多的方式被應用在處理此問

題上，其中包括了重新施行吻合手術與擴張術等方式。本篇文章分析了於大腸鏡下以氣

球擴張術治療本院直腸吻合處狹窄病患的成效與風險。

方法  我們於 2003 年 1 月至 2006 年 12 月間，在成大醫院共收集了 8 位直腸吻合處狹

窄的大腸直腸癌病患。這些患者在大腸鏡下，接受以一具備可由小變大的氣球 (CRE
wire-guided balloon dilator)，擴張治療狹窄處。若合併造口者，則於治療成功後數日內，

將其關閉。

結果  結果顯示在平均 18.3 個月 (2 至 41 個月) 的追蹤期內，只有兩位病患須接受兩次

的氣球擴張術，其餘僅需施行單次即可。此外，沒有病患有復發 (狹窄) 的情形。更重

要的是，並無任何與此處置相關的併發症發生。

結論  以經內視鏡氣球擴張術來治療術後直腸吻合處狹窄的病患是一相當安全、簡便的

方式。而擴張後亦須盡快將病人造廔口關閉，以降低或是避免因為缺乏具擴張功能的糞

便經過此處所造成的再度復發。

關鍵詞  大腸直腸術後吻合處狹窄、氣球擴張術、複合式多重管徑氣球。


