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Abstract

Background Endoscopic balloon dilation is the first-line

treatment for benign colorectal anastomotic strictures. We

aimed to objectively assess its long-term results.

Methods Gastrointestinal symptoms and health-related

quality of life (HRQoL) were assessed at long-term after

balloon dilation of anastomotic strictures in 31 consecutive

patients (excluding those with inflammatory bowel disease)

as well as and controls, using the validated Gastrointestinal

Quality of Life Index (GIQLI). Most colectomies had been

performed for benign diseases, with anastomoses located at

the colorectal junction.

Results Completed surveys were collected from 81 sub-

jects, including 27 study patients (response rate 87%), 27

surgical controls matched for age, gender, and indication of

colectomy, and 27 healthy subjects. At a mean of 3.9 ± 2.3

years after the first endoscopic balloon-dilation, study

patients self-reported significantly more gastrointestinal

symptoms than controls; these included frequent and

urgent bowel movements, bloating, food restriction (p

B 0.001, all comparisons), diarrhea, excessive passage of

gas through the anus (p \ 0.01, all comparisons), consti-

pation, and abdominal pain (p \ 0.05, all comparisons).

Health-related quality of life was significantly impaired in

study patients versus surgical controls and healthy subjects

(GIQLI scores, 104 ± 20, 119 ± 24, and 121 ± 16,

respectively; p = 0.005). Impaired HRQoL subdimensions

included gastrointestinal symptoms (p \ 0.001), stress by

treatment (p \ 0.05), and emotional status (p = 0.08).

HRQoL was independent of the delay between stricture

dilation and the survey. Follow-up endoscopy (performed

in 21/27 [78%] study patients, including the 7 patients with

the lowest HRQoL, and 19 [70%] surgical controls) dis-

closed anastomoses larger than 13 mm in all cases.

Conclusions Health-related quality of life is significantly

impaired at long-term after standard balloon-dilation of

benign anastomotic colorectal strictures as a result of

gastrointestinal symptoms and stress by treatment. This

impairment might be related to the fact that an anastomotic

diameter C13 mm, although commonly used to define

successful endoscopic treatment, is insufficient to provide

long-term symptom relief in some patients, or to other, yet

to be identified, factors.

Keywords Anastomosis, surgical/adverse effects �
Colonoscopy/methods � Sutures � Quality of life

Benign anastomotic strictures complicate colorectal sur-

gery in 3%–30% of all cases [11]; this complication is

more frequent with stapled compared to handsewn anas-

tomoses [12, 13], possibly because mucosal gaps and areas

of necrosis induced by staplers generate overactive

inflammatory response and healing by secondary intention

[5]. Despite this increased risk, the double stapling tech-

nique remains exceedingly popular among colorectal

surgeons because it is quick and equivalent to manual

suturing in terms of mortality, anastomotic leak, cancer

recurrence, and wound infection [12, 13]. The popularity of

laparoscopy, together with the development of new
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staplers, is likely to further increase the proportion of sta-

pled colorectal anastomoses in the foreseeable future.

Endoscopic balloon dilation has become the preferred

first-line treatment for benign anastomotic colorectal

strictures [7], probably because this therapy is easy to

perform at the time of diagnosis during ambulatory

endoscopy, and it may avoid reoperation, with the inherent

risk of colostomy [7, 17]. The morbidity associated with

endoscopic dilation is low, and clinical success at 6–24

months has been reported in [ 90% of cases [7]. However,

despite widespread use for longer than 20 years, long-term

clinical results of hydrostatic balloon dilation have, to our

knowledge, never been precisely assessed, excepted in

patients affected with inflammatory bowel disease.

The aim of this study was to assess gastrointestinal (GI)

symptoms and health-related quality of life (HRQoL) in the

long term after endoscopic dilation of benign anastomotic

colorectal or colocolonic strictures, and to compare those

symptoms with those reported by matched surgical controls

and healthy subjects.

Methods

Patient selection

Patients were eligible for the study if they had undergone

endoscopic dilation of a symptomatic benign anastomotic

stricture complicating partial colectomy between August

1996 and March 2004 at the University Hospitals of

Geneva. Exclusion criteria were as follows: malignancy

detected at the level of the anastomosis (tissue biopsies

were obtained in all patients with a previous history of

colorectal cancer), previous diagnosis of inflammatory

bowel disease (this was thought to be a potential con-

founding factor affecting HRQoL), and stricture resection

after endoscopic dilation. Data collected prospectively

included symptoms at presentation, body mass index,

details of surgery and of endoscopic procedures, results of

histopathological examination, and response to treatment.

These were retrieved retrospectively according to a study

protocol approved by the ethics review board at the Uni-

versity Hospital of Geneva (no.04092R). An anastomotic

stricture was defined as a narrowed anastomosis through

which a 12.8-mm-diameter colonoscope could not be

passed associated with obstructive symptoms.

Therapeutic procedures

Strictures were balloon-dilated by one of three senior en-

doscopists during lower GI endoscopy, using a 12.8-mm-

diameter colonoscope (EC-3840L, Pentax, Hamburg,

Germany; CF-Q160, Olympus, Hamburg, Germany), gen-

erally under conscious sedation. Most recently, dilations

were performed using a wire-guided CRE balloon (Boston

Scientific, Natick, MA) inserted inside the stricture and

filled with water under endoscopic control up to the pres-

sure specified by the manufacturer for the desired dilation

diameter; this pressure was maintained for at least 2 min.

X-ray control was used only when a guidewire (most

recently a 0.035-inch-diameter Jagwire, Boston Scientific)

could not easily pass the stricture. During each endoscopy,

the dilation diameter was chosen according to the follow-

ing rule: 18–20 mm, 15 mm, and 12 mm for strictures with

a diameter evaluated (using a biopsy forceps) at [ 5

mm, B 5 mm, or with a pinpoint orifice, respectively. In

cases where a dilation diameter C 18 mm was not

achieved, additional endoscopic dilation was scheduled 2–

3 weeks later. In all patients, strictures were traversed by a

standard colonoscope when endoscopic treatment was

considered as finished. In two patients with a persisting/

relapsing stricture, pneumatic balloon dilators for achalasia

(25-mm-diameter and 30-mm-diameter, Rigiflex; Boston

Scientific) were used. Antibioprophylaxis was not routinely

administered.

Control groups

Surgical controls matched with study patients for age,

gender, and indication for colectomy were selected by an

independent gastroenterologist from the hospital database

of digestive operations performed over the same period of

time (total number of partial colectomies, 1,037); healthy

subjects matched with study patients for gender and age

were selected from among relatives of patients hospitalized

in our institution (they were carefully selected to have no

past or present digestive disease).

Quality of life

Health-related quality of life was evaluated with the Gas-

trointestinal Quality of Life Index (GIQLI) [21]. The

GIQLI is a standardized, validated, self-reported ques-

tionnaire specifically developed for studying GI diseases. It

includes 36 items for which a note is given from 4 (absence

of symptoms during the 2 weeks preceding the survey) to 0

(severe symptoms) [6, 15, 21, 26]. The best theoretical

score is 144 points; the worst, 0 points. In addition to

providing a general score, the questionnaire is divided into

five subdimensions: GI symptoms, emotional status,

physical functions, social functions, and stress by treat-

ment. This questionnaire was sent to study patients and to

surgical controls (it was also given at the end of a short

Surg Endosc (2008) 22:1660–1666 1661

123



interview to healthy subjects) with a stamped, addressed

return envelope; all subjects were asked to complete and

return the questionnaire. Patients were also asked if they

had undergone any colon investigation in another institu-

tion. Health-related quality of life of patients was

considered low if the total GIQLI score was 1 SD lower

than the mean score observed in matched surgical controls.

Follow-up endoscopy

Study patients and surgical controls who had not recently

undergone colonoscopy were offered follow-up endoscopy

to assess the height and patency of the anastomosis.

Statistical analysis

Comparisons between study patients and surgical controls

were performed with the Pearson v2 test or Fisher’s exact

test for categorical data, and the 2-sample unpaired t-test

for continuous variables. Comparisons of GIQLI scores

between the three groups were performed using one-way

analysis of variance with Dunnett’s correction for multiple

comparisons, with healthy subjects as the control group.

All p tests were two-sided, and p values less than 0.05 were

considered statistically significant. Analyses were per-

formed with JMP software (version 5.1.2, SAS, Cary, NC)

Results

Surveys were sent to 31 consecutive patients who fulfilled

our inclusion criteria, and 27 (87%) completed surveys

were received (Fig. 1). Demographic, clinical, and patho-

logical characteristics were similar in study patients and

matched surgical controls (Table 1), except for use of a

stapling device, which was more frequent in study patients

(27/27 [100%] versus 21/27 [78%]; p = 0.023). The indi-

cation for partial colectomy was a symptomatic

diverticulosis in 80% of cases, and none of the study

patients or surgical controls had received radiotherapy.

At the time of stricture dilation, study patients were

complaining of severe constipation and/or ribbon stools

(n = 15; 56%), diarrhea (n = 5; 19%), bloating (n = 2;

7%), and abdominal pain (n = 2; 7%); three (11%) patients

presented with ileus. Anastomotic strictures were located at

a mean of 14.8 ± 4.6 (range: 10–28) cm from the anal

verge. The mean delay between colectomy and the first

session of endoscopic stricture dilation was 10.1 ± 10.1

(range: 1.1–45.5) months. Repeat dilation was performed

in 15 (56%) patients; a mean of 1.7 ± 0.7 (range, 1–3)

dilations per patient were performed. A postdilation

perforation (small amount of free gas at computed

tomography [CT]-scan) was detected in one (4%) patient;

conservative treatment with intravenous antibiotics for 10

days was successful, and the complication was graded as

severe [2].

The survey was completed by study patients

46.6 ± 26.5 (range: 14.2–96.9) months after endoscopic

stricture dilation. As illustrated in Figure 2, compared to

both control groups, study patients self-reported more

trouble related to bloating and food restriction (p \ 0.001

each), frequent (p \ 0.001) and urgent (p = 0.001) bowel

movements, excessive passage of gas through the anus

(p = 0.003), frustration (p = 0.001) and anxiety

(p = 0.003) about their illness, diarrhea (p = 0.006),

abdominal pain (p = 0.017), being troubled by medical

treatment (p = 0.025), constipation (p = 0.038), and fati-

gue (p = 0.046). For control items (questions about

dysphagia) no difference was detected between groups

(p = 0.461 and 0.855 for the comparison between study

patients and healthy subjects of GIQLI items 28 and 29,

respectively). Compared to healthy subjects, surgical con-

trols self-reported similar scores for all items, except items

8 (eating with pleasure; p = 0.020) and 10 (coping with

everyday stresses; p = 0.043).

Health-related quality of life was significantly more

impaired in study patients compared to surgical controls

and healthy subjects (total GIQLI score, 104 ± 20,

119 ± 24, and 121 ± 16, respectively; p = 0.005) (Fig. 3).

This lowered HRQoL was found to be independent of the

delay between stricture dilation and the survey (total GI-

QLI score in 13 and 14 study patients with delay [ or B 4

years, 106 ± 26 and 102 ± 14, respectively; p = 0.570).

Except for social status, all subdimensions of HRQoL were

Fig. 1 Selection of study patients and controls.
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altered in study patients as compared to the two control

groups. The difference reached statistical significance for

GI symptoms (p \ 0.001) as well as stress by treatment

(p = 0.025), and it approached statistical significance for

emotional status (p = 0.080) (the difference was statisti-

cally significant in separate comparisons, with p values of

0.036 and 0.019 for comparison with healthy subjects and

with surgical controls, respectively). Surgical controls had

values similar to healthy subjects for the total GIQLI score

and all of its subdimensions.

Follow-up endoscopy was performed in 21/27 (78%)

study patients and 19/27 (70%) surgical controls, at a mean

of 45.8 ± 28.1 and 61.9 ± 24.5 months after colon

resection, respectively (p = 0.062) (35.1 ± 29.8 months

after the first endoscopic dilation in study patients): anas-

tomoses were located at a mean of 14.8 ± 4.7 and

Table 1 Demographic, clinical

and pathological characteristicsa

a Plus-minus values are

means ± SD
b All comparisons between

groups showed a p value[0.05,

except the comparison for

suturing techniques (handsewn

versus stapler, 2-tailed Fischer

exact test, p = 0.023)

Study patients

(n = 27)

Surgical controls

(n = 27)

Female gender 18 (67%) 16 (59%)

Age at surgery (years) 62.2 ± 11.0 (42–82) 65.2 ± 10.6 (44–80)

Body mass index (kg/m2) 24.6 ± 4.5 (17.4–39.8) 27.1 ± 3.8 (18.4–32.4)

Delay surgery – survey (years) 5.0 ± 2.2 (1.9–9.3) 4.2 ± 2.2 (1.7–8.4)

Anastomosis location

Colorectal junction 25 (93%) 27 (100%)

Left colon 2 (7%) 0

Surgery characteristics

Laparoscopic approach 17 (63%) 12 (44%)

Handsewn anastomosisb 0 6 (22%)

Mobilization of the splenic flexure 23 (85%) 23 (85%)

Diverting colostomy 3 (11%) 3 (11%)

Length of the resected specimen (cm) 23.7 ± 7.0 (10–45) 25.4 ± 10.0 (10–60)

Histopathological diagnosis

Diverticulitis (acute or chronic) 12 (44%) 8 (30%)

Diverticulosis 9 (33%) 14 (52%)

Adenocarcinoma 5 (19%) 5 (19%)

Rectal intussusception 1 (4%) 0

Fig. 2 GIQLI (Gastrointestinal Quality of Life Index) items with the

most statistically significant differences for the comparison between

groups using Dunnett’s test with healthy subjects as controls. Higher

scores indicate better quality of life and p values \ 0.05 are indicated Fig. 3 Comparison of total GIQLI (Gastrointestinal Quality of Life

Index) scores and its five subdimensions between groups. Higher

scores indicate better quality of life (each score is presented relative

to its maximum theoretical value). Circles are centered on score

means and have a diameter proportional to the 95% confidence

interval of the mean according to Dunnett’s test for multiple

comparison with healthy subjects as controls
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16.6 ± 2.2 cm from the anal verge, respectively

(p = 0.149), and were easily traversed by a standard

colonoscope in all 40 of these patients.

Nine (33%) study patients self-reported a low HRQoL,

defined as a total GIQLI score smaller to the mean of

matched surgical controls—1 SD. These patients had

undergone one (n = 2), two (n = 5), or three (n = 2)

sessions of endoscopic dilation, with the last dilation

performed at a diameter of 18 (n = 3), 19 (n = 1), 20

(n = 4), and 30 (n = 1) mm. Three of them had not

presented at all for endoscopy during follow-up. The

median duration between the last procedure and the

survey in these 9 patients was 17 (11–90) months. Fol-

low-up endoscopy was performed after questionnaire

collection in 7 of them and disclosed a patent anasto-

mosis that was easily traversed by a standard

colonoscope in all cases.

Discussion

Four years after endoscopic stricture dilation, HRQoL was

significantly more impaired in study patients compared to

healthy subjects as well as matched surgical controls. This

alteration in HRQoL was relatively severe because total

GIGLI scores reported by study patients were close to

those reported in various conditions for which surgery is

recommended (e.g., diseases of the GI or biliopancreatic

tract) [14, 21]. Abnormal GI symptoms included abdominal

pain, alterations in bowel movements, gas bloat, and

restriction of food intake. These chronic disorders even

tended to affect the patients’ emotional status, a finding

that is not surprising, as depression and anxiety are known

to complicate chronic GI disorders such as inflammatory

bowel disease [1]. Of note, we excluded patients with

inflammatory bowel disease (which is known to influence

the results of endoscopic dilation) to study a relatively

homogeneous group of patients [7], and we elected two

control groups to verify (1) if treatment with balloon

dilation was restoring HRQoL similar to that observed after

uncomplicated partial colectomy, and (2) if uncomplicated

partial colectomy decreased HRQoL in our population.

We think that the relatively poor results reported here

compared with previous studies (Table 2) reflect differ-

ences in methodology for assessing symptoms. No other

study has used a HRQoL questionnaire; the GIQLI allows

precise assessment of GI symptoms, has been validated for

the evaluation of benign as well as malignant colorectal

diseases before and after surgery [6, 19, 21], and it is

completed by the patients at home without any interference

from the investigators. The GIQLI was selected among

other instruments available to assess GI symptoms and

HRQoL because it has been validated in French, the

mother language of the subjects included in this study [6,

19, 21], and it contains both generic and disease-specific

HRQoL measures. The use of generic and disease-specific

measures complies with guidelines from the European

Association for Endoscopic Surgery [10], and their com-

bination in a single questionnaire was thought to avoid the

burden of patients having to complete two distinct instru-

ments (and thus to increase response rates). The Fecal

Incontinence Quality of Life Scale (FIQL) [10], although

recommended by the European Association for Endoscopic

Surgery, was not selected, because most study patients had

initially presented with constipation, and the FIQL is

designed to assess fecal incontinence. On the other hand,

our treatment protocol was standard; the proportion of

patients who underwent stricture resection after endoscopic

dilation (9%) was in the range of published figures, and all

follow-up endoscopies (including those performed in study

patients with the most severely decreased HRQoL) dis-

closed anastomoses that were easily traversed by a standard

colonoscope.

As no significant difference was found between study

patients and surgical controls at baseline or at follow-up

endoscopy, we hypothesize that a significant proportion of

patients require an anastomosis wider than the 12–13 mm

currently used for the definition of benign anastomotic

strictures. This conjecture is also supported by (1) the

finding, in a series of 36 patients, that the diameter of

Table 2 Follow-up after balloon dilation of anastomotic colorectal or colocolonic benign strictures in selected series

Reference No. Duration

(months)

Stricture

resection

Success

(%)

Definition of success used

Skreden et al. 1987 [20] 11 10 0 91 Symptomatic relief

Venkatesch et al. 1992 [24] 23 [ 24 4% 100 Small-caliber stools; abdominal cramps subsided

Virgilio et al. 1995 [25] 17 39 0 94 Normal bowel habit; bowel movement once daily;

anastomosis [ 13 mm

Johansson et al. 1996 [9] 14 16 7% 86 Good result

Suchan 2003 et al. [22] 80 10 10% 79 Resolution of symptoms; anastomosis [ 13.2 mm

Di et al. 2005 [4] 17 1 0 71 Normal bowel habits without bloating or cramping
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symptomatic benign anastomotic strictures was comprised

between 12 and 20 mm in 58% of cases [23], and (2) a

randomized controlled trial that has shown that symptom

relief and lumen patency lasted about twice as long after

dilation with 35-mm balloons as after dilation with 18-mm

balloons [3]. However, based on our data, we cannot

exclude that an underlying condition causing the strictures

(rather than the anastomosis diameter) is linked to sub-

sequent symptoms. For example, impairments in blood

flow could cause both the stricture (ischemia) and sub-

sequent motility disorders (in which case a larger lumen

diameter would not lead to better outcomes). This possi-

bility should be further assessed in future studies. Trials

comparing standard balloon dilation and other modalities

providing larger anastomotic diameters are also warranted

to resolve this issue.

Various endoscopic techniques have been described to

reach large anastomotic diameters, apparently with no

increased risk: two balloons may be inflated side-by-side [4],

or strictures may be incised with a sphincterotome before

dilation or tissue ablation is performed [8, 18]. Newer

guidable stapler systems can be introduced through the anus,

parallel to a colonoscope, to divide anastomotic diaphragms

under endoscopic control, and enlarge anastomoses up to 3

cm [16]. Redo surgery is also an option, with 89%–100% of

patients reported to have normal bowel habits after a mean

follow-up of 12–49 months [7]. However, the paucity of data

in the literature suggests that, in the majority of cases,

patients are not willing to undergo repeat surgery.

It is also important to stress that among the nine patients

with the most severely decreased HRQoL, three had not

presented at all for endoscopy during follow-up, and six

had presented only once. These patients tolerated GI

symptoms for long periods of time without seeking spe-

cialized medical advice, probably because of the belief that

relatively severe GI symptoms are common after colec-

tomy (which proved to be incorrect, as matched surgical

controls reported a HRQoL similar to healthy controls), or

by fear of reoperation. Based on our results, we would

advise use of a validated tool to assess symptoms at regular

intervals after stricture dilation, and to explain to patients

that partial colectomy does not impair HRQoL. Patients

should also be encouraged to seek specialized medical

advice in case of symptom recurrence.

In conclusion, treatment of benign anastomotic stric-

tures by standard endoscopic dilation yields poor long-term

results. Patients suffer a considerable burden of GI symp-

toms that contribute, with the stress by treatment, to

significantly impair their HRQoL. This finding may be

related to the fact that the standard criteria used to define

successful dilation (anastomosis C 13 mm in diameter) is

insufficient for a significant proportion of patients or to yet

unidentified confounding factors. Randomized controlled

trials comparing GI symptoms and HRQoL after stricture

dilation using either standard balloons or newer techniques

providing larger anastomotic diameters are warranted.
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