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Purpose: For the past several decades, internal anal sphincterotomy has generally been considered to be the standard op-
eration for an anal fissure. However, wound complications inherent in this operation forced surgeons to look for an alter-
native form of treatment. The aim of our study was to evaluate the long-term outcome of anal dilatation for chronic anal 
fissure, especially possible negative impact on anal sphincter function.
Methods: The study was approved by the local Institutional Review Board and given a waiver of written consent. A phone 
call survey was undertaken among a group of consecutive patients who had an anal dilatation by standardized technique 
for chronic anal fissure for the period between 2000 and 2016. The survey included medical, obstetrical and surgical-re-
lated data, Wexner fecal incontinence score, recurrence of the anal fissure, and the need for additional medical interven-
tion. Five hundred 48 patients were identified after limitations of age, concomitant pathology, and procedures that were 
applied to the hospital computerized database. Eighty-five patients (group A) agreed to participate in the survey and 463 
patients did not. 
Results: There were no differences between groups in demographic information and medical records data; therefore, 
group A may well represent a satisfactory sample of the whole group. The interval between the procedure and the survey 
was 6.8 ± 2.7 years. The Wexner incontinence score was 0 in 94% of patients.
Conclusion: Anal dilatation, performed in a systematic and standardized way, has a successful outcome with no complica-
tions and has no clear long-term negative impact on anal sphincter function.
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INTRODUCTION

Hypertonicity of internal anal sphincter has been recognized as a 
common and classic finding on the digital rectal examination of 
patients suffering from anal fissure and has been documented by 
manometry. In spite of being an old problem, the exact mecha-
nism of development of anal fissure and cause-effect relations be-
tween the fissure and hypertonic internal sphincter remain uncer-

tain. The history of changes in operative approach to anal fissures 
has known different strategies of altering this physiologic dys-
function, which are described in classic textbooks of colon and 
rectal surgery and Standard Practice Task Force of the American 
Society of Colon and Rectal Surgeons, as well as of other national 
societies [1, 2]. The finger sphincter stretching, as the first-line 
recommended surgical procedure in the 1960s, lost its popularity. 
Lateral internal sphincterotomy became the preferred method in 
mid-1970s [1] due to its more accurate, measurable, less trau-
matic, and probably more successful outcome compared to anal 
dilatation. Since the 1980s, lateral internal sphincterotomy is con-
sidered to be the standard operation. Later, this recommendation 
was emphasized by a statement that “stretch should probably be 
abandoned in favor of partial internal sphincterotomy until a bet-
ter operation is described” [3]. It was an absolute disqualification 
of manual anal dilatation, as risks to continence were clear. It had 
been estimated that the risk for temporary incontinence reaches 
30% [4] and of permanent fecal incontinence up to 10% [5].
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The change in practice was extensively studied and represented 
in recent reviews and meta-analyses. It has been confirmed that 
manual anal stretch had higher rate of incontinence and was not 
more effective than internal sphincterotomy [6-8]. Nevertheless, 
lateral internal sphincterotomy, being claimed for several decades 
to be the gold standard therapy for chronic anal fissure, has its 
own wound-related complications including fistula, bleeding, ab-
scess, or non-healing wound in up to 3% of patients [9, 10]. These 
complications are not known in the practice of anal dilatation [11-
14]. Recently, less traumatic, precise, measurable, and reproduc-
ible techniques of anal dilatation were designed and introduced 
into practice under different names; staged, gradual, and balloon 
dilation [11-16].

For more than 25 years the standard policy of surgical treatment 
of chronic anal fissure in our colorectal unit has been hydropneu-
matic balloon anal dilatation that at some point had been replaced 
with use of dilators (Sohn’s dilators) in a standardized fashion and 
in this way abolishing the well-known high risk of permanent 
sphincter damage from vigorous finger stretch from the one side 
and possible septic complications of sphincterotomy from an-
other. Focusing on fecal continence as the main issue of surgical 
treatment of chronic anal fissure we present herein the long-term 
follow-up of our patients treated by this method between 2000 
and 2016.

METHODS 

The study was approved by the Institutional Review Board of So-
roka University Medical Center and given a waiver of written 
consent. The hospital computerized database has been searched 
for anal dilatation procedure for the period from January 1, 2000 
to December 31, 2016. Total of 1,536 patients who had anal dila-
tation were identified. 

To be focused on the standardized procedure and to eliminate 
concomitant operations for other pathology than anal fissure, 
such as hemorrhoids, fistulas etc., we limited our database exclu-
sively to procedures performed on elective basis, in patients be-
tween 18 and 60 years old, and only for anal fissure pathology, ex-
cluding also patients with Crohn disease. The upper limit of age 
was set up in view of a possible concomitant impairment of anal 
sphincter function related to aging. These limitations have re-
duced the original number of patients from 1,536 to 548. This 
pooled computerized data included demographic information 
(age at the time of the procedure, sex, and ethnicity), phone con-
tact, comorbidities, pre- and postprocedural interventions, and 
follow-up at the coloproctology unit.

The phone call questionnaire was set up and approved by the lo-
cal institutional board and started from the introduction of the 
aim of the study and requesting for agreement to continue with 
the interview. The survey included medical, obstetrical, and sur-
gical-related data that can be missing in our computerized data-
base, the Wexner fecal incontinence score, recurrence of the anal 

fissure, and the need for additional medical or/and surgical inter-
vention. At the end of the phone call interview, every patient was 
invited to visit our proctology clinic to discuss any related issues.

Statistics
The database was created using the Excel program of Microsoft 
Office (Microsoft, Redmond, WA, USA). Statistical analysis was 
performed with GraphPad Prism software (GraphPad Software, 
San Diego, CA, USA). Statistically significant differences between 
means of the 2 groups were tested by using the t-test or the non-
parametric Mann-Whitney test for continuous variables (2-tailed). 
Results are presented as mean±standard deviation. Categorical 
variables are presented as percentages and analyzed by Fisher ex-
act test (2-tailed). Significance was considered at P≤0.05.  

RESULTS

Eighty-five out of the 548 patients (15.5%) have been found and 
reached by phone call and agreed to participate in the survey. The 
demographic data for the surveyed group (group A, 85 patients) 
and non-responders (group B, 463 patients) are presented in Ta-
ble 1. Age at survey and sex ratios of patients in groups A and B 
were the same (P= 0.29 and P= 0.9, respectively). The length of 
follow-up was the same as well. All patients were discharged on 
the same day and there were no readmissions or recorded com-
plications on follow-up visits in our proctology clinic.

According to medical records, a repeated surgery was needed in 
23 of 548 patients (4.2%); 7 patients (8%) in group A and 16 pa-
tients (3.5%) in group B. The mean time between interventions was 
5.7± 3.7 years in group A and 2.3± 2.3 years in group B (P= 0.01). 
The mean interval between the procedure and the phone call ques-
tionnaire was significantly different between the groups; 6.8± 2.7 
years in group A and 10.7± 3.5 years in group B (P< 0.0001).

Table 2 represents the data from the phone survey. In group A, 
76.5% of patients were treated by stool softeners and nifedipine 
gel 0.2% before surgery. Twenty-eight patients (32.9%) recalled 
recurrence of complaints, yet only 13 patients (15.3%) were sure 
that the recurrent fissure was diagnosed, and, as shown in Table 1, 

Table 1. Demographic and follow-up data from computerized data-
base

Variable
Group A 
(n = 85)

Group B 
(n = 463)

P-value

Age at survey (yr) 48.7 ± 12.9 47.2 ± 12.4 0.290

Sex (%), male:female 55.3:44.7 56.6:43.4 0.900

Length of follow-upa (yr) 6.8 ± 2.7 10.7 ± 3.5 < 0.001

Second surgery 7 (8.2) 16 (3.5)

Time between procedures (yr) 5.2 (2–10) 2.3 (0.33–9.7) 

Values are presented as mean ± standard deviation, percent only, number (%), or 
median (range). 
aInterval between the procedure and the phone call questionnaire.
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only 7 patients (8.2%) had a repeated anal dilatation. The mean 
time to recurrence of complaints was 12 months. In the female 
group, 27 out of 36 patients (75.0%) had vaginal delivery at some 
point before the anal fissure issues. Thirteen patients (36.1%) had 
3 and more vaginal deliveries, and 20 patients (55.6%) had some 
degree of tear. The Wexner incontinence score in 80 patients 
(94.1%) was 0. Five patients (3 males and 2 females) had 3 or 
more points (Table 2).

Each interviewed patient was welcomed to come to the colorec-
tal clinic for the evaluation of any old or new complains that could 
be related to anal fissure or to the procedure, but no one used this 
offer.

DISCUSSION

In our experience, standardized anal dilatation is a reliable and 
well-established technique. The balloon technique was used in 
our colorectal unit since 1992 with results reported by Walfisch 
and Silberstein [12]. Looking into outcomes of 175 patients 
treated by balloon anal dilatation and 100 patients who under-
went lateral internal sphincterotomy, they concluded that success 
in healing anal fissure is compatible to that of sphincterotomy, but 
in contrast to the rate of wound complication of 4% and anal in-
continence of 2% in the sphincterotomy group, these rates were 
zero in the group of balloon anal dilatation. Because of financial 
reasons in 1999, we switched our practice to using 3-sized Sohn’s 
dilatators: 30, 35, and 40 mm [13], and we have been using this 
set until now. The long-term results of our study have shown no 
complications, 4.2% rate of a surgical reintervention, and 5.8% of 
reporting of more than 0 points on the Wexner incontinence 
score.

Procedural outcome of anal dilatation with respect to possible 
anatomic and functional damage to anal sphincters was in the 
scope of many studies. Sohn et al. [13] showed 3-month healing 
rate of 94% and 100% pain relief within 12 hours with no compli-
cations reported.

Renzi et al. [17] prospectively evaluate the clinical, anatomic, 
and functional pattern in patients treated by pneumatic balloon 
dilation using anal manometry and ultrasonography. It seems to 
be an effective, safe, and easy procedure that decreases anal rest-
ing pressure without significant endosonographically detectable 

sphincter damage. In another study published in 2008, Renzi et al. 
[14] show that like the lateral internal sphincterotomy, pneumatic 
balloon dilatation grants a high anal fissure-healing rate, but with 
a statistically significant reduction in postoperative anal inconti-
nence.

We believe that, being the only center in our district, we have a 
minimal, if any, loss of our patients from follow-up. Therefore, as 
the first step, we decided to review our patients by phone based 
on the questionnaire to understand the level of satisfaction and 
the percentage of possible significant permanent incontinence 
that is the main issue that triggered to exclude anal dilatation 
from surgical practice. We did not investigate the anatomical and 
functional disturbances of anal sphincter in our series because 
there were no alarming complaints from our patients during fol-
low-up to justify such an expensive investigation. In addition, in 
our opinion, there is no need to repeat substantial studies that al-
ready showed that anal dilatation up to diameter of 4 cm even by 
rectoscope used during the knowingly prolonged transanal endo-
scopic microsurgery does not cause significant long-term func-
tional harm to the anal sphincter [18, 19].

The overall rate of any incontinence during long-term follow-up 
in our study is 6%. Looking into the details, this number does not 
differ significantly from continence rates in the general popula-
tion. The estimated prevalence of fecal incontinence among com-
munity‐dwelling adults has varied from 0.4% to 18% [20]. In a 
meta‐regression analysis from Pretlove et al. [21] including 29 
studies, the overall average rate of solid and liquid anal inconti-
nence was 4.3%. The rates were similar in men and women 
among younger participants, being on average 0.8% in men and 
1.6% in women. However, in those aged over 60 years, rates were 
on average 5.1% in men and 6.2% in women. This data was the 
reason to limit the age of inclusion criteria in our study to 60 
years. Previous studies have shown lower overall prevalence rates. 
Nelson et al. [22] found a 2.2% anal incontinence rate in a North‐
American population, whereas the group of Perry et al. [23] 
showed monthly or more leakage in 3.3% and soiling in 2.7% of 
adult subjects. In a Swedish study by Walter et al. [24], leakage of 
feces more than once a month in the case of loose stools was 10% 
and for solid feces 1.4% and 0.4% for women and men respec-
tively. Melville et al. [25] investigated the prevalence of fecal in-
continence in United States women. They found that the preva-
lence of fecal incontinence increased markedly with age; from 4% 
in age group of 30–39 years to 7% in age group of 50–59 years, 
12% in age group of 60–69 years and up to 15% in the age group 
of 80–89 years. Another population-based age-stratified study by 
Aitola et al. [26] has shown that 3.3% of population at age of 30 to 
39 years report on fecal incontinence occurring at least twice a 
month within the last year, compared to 5.6% in age group of 50 
to 59 years. In addition, they found that urinary incontinence, 
anal fistula surgery, and hemorrhoidectomy seemed to be signifi-
cantly associated with fecal incontinence (odds ratio, 5.38, 2.43, 
and 1.88, respectively).

Table 2. Follow-up data from the questionnaire survey

Variable Group A (n = 85)

Preoperative treatment 65 (76.5)

Recurrence of complains 28 (32.9)

Recurrent fissure 13 (15.3)

Time to recurrence (mo) 12 (2–49)

Wexner incontinence score > 0   5 (5.9)

Values are presented as number (%) or median (range).
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A late impact of standardized anal dilatation on anal continence 
in aging patients is not as clear as other comorbidities mentioned 
above. In our study, 6% of responders reported fecal incontinence 
score of more than zero. The worst score of 16 was obtained from 
a woman aged 51 years, who had intervention at age 43 years with 
the history of 3 previous vaginal deliveries, obstetric tear, body 
mass index (BMI) > 30 kg/m2 and fibromyalgia. The score of 8 
was reported by a male patient who had hemorrhoidectomy sur-
gery 4 months before the anal fissure problem. The score of 6 was 
reported by a 48-year-old healthy man 2 years after anal dilata-
tion. Another patient with 5 points of score was a 41-year-old 
overweight (BMI, > 30 kg/m2) diabetic female. She is a heavy 
smoker, had 1 vaginal delivery with no tear, and she had anal dila-
tation twice at age 30 and 35 years. The last male patient who had 
scored 3 points is 40 years old at survey, and had surgery for peri-
anal abscess 2 years before anal fissure treatment.

The inability to contact most of the patients is a potential source 
of bias. Sample of 85 out of 548 patients is a satisfactory sample 
leaving only 10% margin of error with confidence level of 95%. As 
it is shown in Table 1, there was not a significant difference in age 
and sex between responders and those who could not be reached, 
so it might be expected that the responding patients were reason-
ably representative of the whole group. In addition, patients have 
ongoing contact with the public health and hospital system and 
thus through the common computerized files their continuing 
proctological problems would have been recognized. 

Despite the statistical limitation of this study, it represents a 
long-term assessment of a huge anal fissure workload over 15 
years for a single university colorectal unit. We were not able to 
identify a single patient who had significant incontinence that 
could be attributed to sphincter damage caused by anal dilatation. 
All contacted patients were invited to schedule an appointment at 
the colorectal clinic, but even those 5 patients who had fecal in-
continence refused this offer. Moreover, those patients who re-
spond to the survey would have tended to skew the outcomes to-
ward a poorer result, as this phenomenon is a well-known ques-
tionnaire bias.

Little data is available regarding the long-term follow-up after 
lateral internal sphincterotomy. The longest follow-up of 4.3 years 
we have found described by Walker et al. [10] in 1985 reported an 
incidence of persistent minor defects in anal continence of 15%. 
Usatoff and Polgase [27] found that 18% of patients had new con-
stant minor weakening of anal control after a mean follow-up of 
41 months. Although the procedure of lateral internal sphincter-
otomy is widely accepted as the gold standard approach for anal 
fissure, it is not perfect in the long run in terms of continence. In 
addition to late imperfection of anal function that could be related 
to aging and other risk factors, the lateral internal sphincterotomy 
has its own low but not negligible rate of up to 4% of septic or 
wound-related complications (postoperative cellulitis, bleeding/
hematoma, abscess formation, and wound infection) requiring 
additional interventions, and up to 18% of urine retention de-

manding catheterization [28-30].
In conclusion, anal dilatation by standard-sized dilators is a sim-

ple, reliable, consistent, less traumatic, reproducible, nonoperator 
depended, and cheap intervention for treatment of anal fissure 
and has the comparable beneficial effects of sphincterotomy on 
anal fissure without the need for any incision, thereby minimizing 
the risk of complications. This standardized intervention has no 
harm to future anal sphincter function.
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