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Introduction

Fistula in ano is a common perianal condition seen in daily
surgical outpatient practice. It is an abnormal tract lined by
granulation tissue between two epithelial surfaces, namely
anorectal mucosa and perianal skin. Mostly affected are men
and young-to-middle-aged adults.1 The majority of anal

fistulas arise from anal crypts infections or in association
withmany disease processes, though a small fraction of cases
are secondary to Crohn disease, tuberculosis, sexually trans-
mitted diseases, or malignancy.2 Fistula in ano, according to
Park’s classification, is classified into intersphincteric, trans-
sphincteric, supra sphincteric, or extra sphincteric fistula.3

The mainstay of management is the eradication of sepsis
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Abstract Background Fistula in ano is a very common perianal condition seen in outpatient
departments. Fistulotomy and fistulectomy are two conventional options of surgery.
The present study is designed to observe wound healing time and mean postoperative
pain score in the comparison of outcome of the fistulectomy to fistulotomy with
marsupialization.
Methods This prospective randomized trial was conducted in the surgical depart-
ment of the Civil Hospital Karachi for a period of 12 months, in which 60 patients with
low anal fistula were divided into 2 groups. Thirty patients in group A were treated with
fistulectomy, and 30 in group B were treated with fistulotomy with marsupialization.
The postoperative pain severity was assessed after 24 hrs through a visual analogue
scale and on weekly and fortnightly follow-ups for 6 weeks. Wound healing was
assessed by clinical examination on weekly and fortnightly follow-ups for 6 weeks to
estimate the mean healing time.
Results The mean pain score was significantly lower in group B in comparison to
group A (3.6�1.99 versus 2.40�1.52; p¼0.01). The mean wound healing time was
shorter in group B in comparison to group A (4.23�0.77 versus 5.80�0.41 weeks;
p¼0.0005).
Conclusion Fistulotomy with marsupialization is a simple, easy, and more effective
method than fistulectomy for the treatment of simple perianal fistula.
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with preservation of anorectal function and reduction of the
rate of recurrence.4 Fistulotomy and fistulectomy are two
conventional options for surgery. A fistulectomy involves
complete excision of the fistulous tract, thereby eliminating
the risk of missing secondary tracts and providing complete
tissue for histopathological examination. A fistulotomy lays
open the fistulous tract, thus leaving smaller epithelized
wounds, which hastens thewound healing. Marsupialization
of the fistulotomy wounds can reduce the healing time
further.5 In the present study, we have compared the efficacy
in fistulectomy to that of fistulotomy with marsupialization
of edges in low fistula in ano concerning mean wound
healing time and mean postoperative pain. This would
help us to determine which of this techniques is simpler,
easier to perform, leads to early healing of wound, and has a
reduced risk of incontinence and recurrence.

Materials and Methods

This randomized control trial was conducted on 60 patients
treated in the surgical department of the Civil Hospital
Karachi from June 2019 to June 2020. Ethical clearance
was obtained from the institutional ethical board of Duke
University Health System (DUHS), and consent from all
patients was taken. Sixty patients were selected by non-
probability consecutive sampling technique. They were fur-
ther divided into 2 groups, A and B, of 30 patients each. Low
fistula in ano was defined as the fistula that had a single
external and internal opening involving the lower anal canal.

Inclusion and Exclusion Criteria
The study included all male and female patients of age
18 years and above up to age 65 years, having a low anal
fistula for a duration of 3 months. Patients with complex
fistulas; high fistula; comorbidities such as tuberculosis,
Crohn disease, and malignancies; and those associated
with abnormalities such as anal fissures, anal masses, and
hemorrhoids, were excluded from the study.

Data Collection and Randomization
All patients were selected after complete clinical history of
duration of symptoms, painful defecation, perianal dis-
charge, incontinence, previous surgery along with history
of associated comorbidities. Detailed clinical examination
included perineal inspection, palpation, digital rectal exam-
ination and proctoscopy. Appropriate investigations such as
complete blood picture and viral markers were conducted.
Patients were randomly allocated to two groups by comput-
er-generated number list, namely group A (fistulectomy) and
group B (fistulotomy with marsupialization). All data was
recorded on predesigned performa which includes demo-
graphic data such as as name, age, gender, pain scores, and
wound healing time.

Surgical Technique
All procedures were performed by a consultant surgeonwith
more than 3 years’ experience. The patient was operated on
under spinal anesthesia. The anorectal examination was

done under anesthesia to verify the clinical findings. A dye
test with methylene blue was performed to know the paten-
cy of fistulous tracts. A probewas passed through an external
opening. In fistulotomy with marsupialization, the tract was
laid open over the probe and the tract edges were sutured to
the wound with edges with polyglycolic acid interrupted
sutures. In fistulectomy, the whole tract was excised around
the probe and sent for histopathology.

Postoperative Care and Follow-up
Postoperative patients were given ciprofloxacin, metronida-
zole, and a 50-mg diclofenac sodium tablet twice a day for
5 days. Laxatives were also prescribed to avoid constipation
during the early wound healing time. Patients were dis-
charged on the 1st postoperative day and advised regarding
oral medications, sitz bath twice a day and after each bowel
movement, local hygiene, dressings, and follow-ups. Postop-
erative pain severity was assessed after 24 hrs through a
visual analog scale on a scale of 0 to 10, on weekly and
fortnightly follow-ups for 6 weeks. Complete wound healing
was defined as complete epithelialization of the woundwith
no evidence of external fistula opening or discharge. Wound
healing was assessed by clinical examination on weekly and
fortnightly follow-ups for 6 weeks to estimate the mean
healing time. The patients were observed for recurrence of
the fistula and incontinence during the follow-up period.
Development of incontinencewas assessed using the 3-point
Likert scale (0, never; 1, sometimes; 2, always) according to
inability to distinguish between gas and stool, difficulty in
holding gas, and soiling of undergarments. No patients were
lost to follow-up.

Data Analysis
The data were analyzed using IBM SPSS Statistics for Win-
dows, Version 22.0 software (IBM Corp., Armonk, NY, USA).
The sample size was calculated on Open Epi, Version 3.
Sixteen patients in each group were required to achieve a
power of study of 80% and a confidence interval of 95%.
However, 30 patients in each group were included to de-
crease sampling error. The mean and standard deviationwas
calculated for quantitative variables like age, postoperative
pain, and wound healing time in weeks. Frequencies and
percentages were calculated for gender, diabetes mellitus,
and hypertension. The Student t-test was applied to compare
the mean pain score and mean healing time in both groups.
Stratification was done for effect modifiers such as age,
gender, and diabetes mellitus. Student t-test was applied
poststratification. A p<0.05 value was considered statisti-
cally significant.

Results

A total of 60 patients clinically diagnosedwith low anal fistula
of 3 months duration were divided into 2 groups. Thirty
patients in group A were treated with fistulectomy, and 30
in group B were treated with fistulotomy with marsupializa-
tion. The mean age of the patients was 37.20�10.65 years
[95%C%: 34.45–39.95] with a male-to-female ratio of 5:1. The
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average age of the patients concerning group A was
36.40�7.26, while the average age of the patients in group
B was found to be 38.00�13.29, as shown in ►Table 1. The
mean postoperative pain score was significantly higher in
group A than in group B [3.6�1.99 versus 2.40�1.52;
p¼0.01] by the 6th week, as presented in ►Figure 1. It was
alsoobserved that thewoundhealing timewas longer ingroup
A than in group B (4.23�0.77 versus 5.80�0.41 weeks;
p¼0.0005), as shown in ►Figure 2. Stratification analysis
was performed, and it was observed that the mean healing
time was lower in group B than in group A for all stratified
groups. Postoperative pain and mean healing time in both
groups were compared with respect to age, gender, and
diabetic status of the patient using stratification analysis.
At age group � 40 years, the mean postoperative pain score
was found out to be significantly higher in group A than in
group B (3.85�1.99 versus 2.00�2.08; p¼0.013), and the
mean healing time was also significantly higher in group A
than in group B (5.85�0.36 versus 4.50�0.52 weeks;
p¼0.0005). For the age group>40 years, mean postopera-
tive pain was found out to be higher in group B (2.67�0.97)
when compared with group A (2.00�1.15); however, this
difference did not reach statistical significance (p¼0.242).
The mean healing time in patients of age group>40 was
higher in group A (5.50�0.57) than in group B
(4.06�0.87), and this difference reached a statistical sig-

nificance with a p-value of 0.0005, as shown in ►Table 2. In
males, the mean postoperative pain score was significantly
higher in group A than group B (3.55�1.92 vs, 2.29�1.51;
p¼0.012), and mean healing time was also significantly
higher in group A than in group B (5.82�0.39 versus
4.25�0.79 week; p¼0.0005). In females, there was no
difference in the mean postoperative pain score noted,
however, the mean healing time was found to be signifi-
cantly higher in group A than in group B (5.75�0.46 versus
4.00�0.00 ; p¼0.001), as shown in ►Table 3. In patients
without diabetes mellitus, the mean postoperative pain
score was significantly higher in group A than in group B
(3.64�2.06 versus 2.15�1.49; p¼0.004), and the mean
healing time was also significantly higher in group A than
in group B (5.86�0.36 versus 4.19�0.69 weeks;
p¼0.0005). No statistically significant difference in the
mean postoperative pain score and mean healing time
was observed amongst patients with diabetes mellitus in
the two groups, as shown in ►Table 4.

Discussion

Fistula in ano is a common surgical problem with an inci-
dence of abscesses and fistula being 1 to 2 per 10,000
population. It is twice as common in males than in females.
The commonageof presentation is between20and45years.6

The main objective of management of low fistula in ano is to
remove the internal opening along with the epithelized
fistula tract, while preserving the function of the anal
sphincter. Several factors, like etiology, the anatomy of
fistula, severity of symptoms, comorbidity, and experience
of the surgeon, must be taken into account.7

High fistula in ano is difficult to treat since the conven-
tional procedure may lead to the division of most of the anal
sphincter muscles, resulting in incontinence. Several techni-
ques are used for treatment of high fistula in ano, like the
placement of seton, fibrin glue, advancement flap, and

Table 1 Descriptive statistics of age according to groups
(n¼60)

Statistics Group A
N¼30

Group B
N¼30

Mean 36.40 38.00

Stadard deviation 7.26 13.29

95% confidence
interval for mean

Lower bound 33.69 33.04

Upper bound 39.11 42.96

Fig. 1 Comparison of mean postoperative pain score between groups
at 6th week (n¼ 60)

Fig. 2 Comparison of mean postoperative healing time between
groups (n¼ 60)
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Table 2 Comparison of mean pain score and healing time between groups stratified by age

Age groups (Years) Outcome Groups n Mean Standard deviation 95% confidence
interval for mean

P-value

Lower
bound

Upper
bound

� 40 Pain Group A 26 3.85 1.99 3.04 4.65 0.013

Group B 12 2.00 2.08 0.67 3.33

Healing
time

Group A 26 5.85 0.36 5.70 5.99 0.0005

Group B 12 4.50 0.52 4.17 4.83

> 40 Pain Group A 4 2.00 1.15 0.16 3.84 0.242

Group B 18 2.67 0.97 2.18 3.15

Healing time Group A 4 5.50 0.57 4.58 6.42 0.0005

Group B 18 4.06 0.87 3.62 4.49

Table 3 Comparison of mean pain score and healing time between groups stratified by gender

Gender Outcome Groups n Mean Standard deviation 95% confidence
interval for mean

P-value

Lower
bound

Upper
bound

Male Pain Group A 22 3.55 1.92 2.69 4.40 0.012

Group B 28 2.29 1.51 1.70 2.87

Healing time Group A 22 5.82 0.39 5.64 5.99 0.0005

Group B 28 4.25 0.79 3.94 4.56

Female Pain Group A 8 3.75 2.31 1.81 5.69 0.887

Group B 2 4.00 0.00 4.00 4.00

Healing time Group A 8 5.75 0.46 5.36 6.14 0.001

Group B 2 4.00 0.00 4.00 4.00

Table 4 Comparison of mean pain score and healing time between groups stratified by diabetic status of the patients

DM Outcome Groups n Mean Standard deviation 95% confidence in-
terval for mean

P-value

Lower
bound

Upper
bound

Yes Pain Group A 2 3.00 0.00 3.00 3.00 0.842

Group B 4 4.00 0.00 4.00 4.00

Healing time Group A 2 5.00 0.00 5.00 5.00 0.633

Group B 4 4.50 1.29 2.45 6.55

No Pain Group A 28 3.64 2.06 2.84 4.44 0.004

Group B 26 2.15 1.49 1.55 2.76

Healing time Group A 28 5.86 0.36 5.72 6.00 0.0005

Group B 26 4.19 0.69 3.91 4.47
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fistulotomy with the reconstruction of anal sphincters.8 By
using a staged procedure without cutting the anal sphincter,
most fistulas heal with good functional results.9

Both fistulectomy and fistulotomy have commonly been
utilized for the management of low fistula in ano. Fistulec-
tomy is considered to be associatedwith longer healing times
due to larger defects after surgery and a higher risk of
incontinence. In contrast, fistulotomy is considered more
effective in treating low fistula in ano when compared with
fistulectomy.10 Various techniques have been employed in
this regard to reduce the time required for healing fistula
wounds, which eventually helps in reducing the inconve-
nience and cost of treatment to the patient. Marsupializa-
tion, which is not an essential component of fistulotomy has
beenpostulated to improve the duration of woundhealing by
reducing the un-epithelialized raw tissue left after
fistulotomy.11

In our study, the mean healing time in group B (fistulot-
omywithmarsupialization)was 4�1.53weeks,whereas the
mean healing time in group A (fistulotomy) was 5�2.89
weeks (p-value ¼0.0002), consistent with the finding of
various studies conducted earlier. In a study by Kronborg10

on 47 patients, the mean healing time for the fistulotomy
group was 5 weeks (range: 7–85 days), and it was shorter
than the mean healing time for the fistulectomy group,
which was 6 weeks (range: 26–116 days). Similarly, in a
study conducted by Kamal et al.12 on 76 patients, it was
observed that the mean healing time for the fistulotomy
groupwas 4.5 weeks (range: 21–36 days), which was shorter
than the time for healing in the fistulectomy group, with a
mean of 5.5weeks (range: 32–46 days). Thefinding of studies
conducted by Ho et al.13 and Pescatori et al.14 (2005) also
support the benefits of marsupialization after fistulotomy
when compared with fistulotomy.

Pain is one of the important side-effects of perianal
surgery and a source of distress and inconvenience to the
patient. Various authors have studied the effects of fistulec-
tomyandfistulotomyonpostoperative pain. Pescatori et al.14

and Anan et al.15 in their studies compared the effects of
fistulectomy with fistulotomy and marsupialization ob-
served that the mean pain score was higher in the group
with fistulotomy and marsupialization; however, it was not
significant on statistical analysis. Though, in one of these
studies’ marsupialization suture had to be removed in a
patient due to persistent pain.14

Similarly, studies comparing the effects of fistulectomy
with fistulotomy andmarsupialization have also reported no
significant difference in themean score of postoperative pain
in both groups. Jain at al.,16 in their randomized trial com-
paring fistulectomy with fistulotomy and marsupialization,
observed that although the mean pain score was higher in
fistulotomy with marsupialization group, there was no sta-
tistical difference between the pain score of both groups.
Chalya et al.17 observed there was no statistical difference
between the mean postoperative pain score in both the
groups.

In contrast to these studies, in our study, the mean pain
score was significantly higher in the fistulectomy group as

compared with the fistulotomy group (p-value<0.0005).
The probable explanation for this finding may be a larger
wound of fistulectomy compared with fistulotomy with
marsupialization that would have resulted in overall higher
pain scores experienced by these patients. Similar findings
were observed by Bhatti et al.18 in the study comparison of
fistulectomy with fistulotomy. Furthermore, a higher degree
of postoperative pain was observed in fistulectomy group. In
another randomized trial, postoperative pain score on the
visual analog score was high in the fistulectomy group
(2.68�0.62) as compared with the fistulotomy group
(2.23�0.50) after 1 week of follow up. Similar findings
were noted after the 4th week of follow up which was
statistically significant (p-value 0.026).19

Most of the studies have reported anal incontinence and
recurrence of fistula after fistulectomy and with fistulec-
tomy and marsupialization14–17; however, this complication
was not observed in the patients in our study since all the
patients selected for this study had a simple low fistula in
ano, while patients with high tract, complex, and recurrent
fistulas were excluded.

The design of our study had some limitations which may
have altered the outcome of the study. First, the duration of
follow-up needed to assess the development of recurrence
and incontinence in patients is beyond the scope of this study
and requires further research to observe such long-term
complications. Second, a small sample size from a single
institution is another limitation of this study. Lastly, the
study includedpatientswith simple, lowanalfistula andmay
have resulted in fewer complications and better postopera-
tive outcomes observed in patients of both groups.

Conclusion

The present study demonstrated that Fistulotomy with
marsupialization is an easy, and effective method for the
treatment of simple perianal fistula, with less postoperative
pain and less time needed for wound healing than fistulec-
tomy with a similar incidence of immediate and early
postoperative complications, for all stratified groups.
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