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Abstract

Introduction: The aim of this study was to evaluate the impact of surgical choice in perianal fistulae on anal sphincter.

Patients And Method: One hundred patients operated on for perianal fistulae in our clinic were included into the study. The patients were divided 
into three groups in terms of surgical technique. Seton was performed in the first group, fistulotomy in the second and laser ablation in the third 
group.

Results: There was significant difference in terms of resting pressure between the groups on anal manometry measurements in the 12th month 
postoperatively (p=0.035). Resting pressure in the first group was detected significantly low. There was no significant difference between the 
groups in terms of squeezing pressure (p=0.411). The parameter of Retro-anal Inhibitor Reflex did not show normal distribution in the study group 
(p<0.001). The parameter of First Sensation Volume did not show normal distribution in the study group (p<0.001). Other parameters did not show 
any statistical difference. 

Discussion and conclusion: That resting pressure was low in the seton group could be explained by the fact that internal sphincterotomy was 
performed in this group. We detected that resting pressure was significantly low in the seton group by examining the positive and negative effects 
of the surgical choice on anal sphincter tone using anal manometry in patients with perianal fistulae. Although seton use causes a decrease in anal 
sphincter tone, it makes us think that laser ablation could be used in the first step. 
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Introduction
Perianal fistula is an inflammatory process that has an import-

ant place among benign anorectal diseases, affects the anal region, 
and is a source of distinctive morbidity [1,2]. Its etiology almost al-
ways includes anorectal suppuration [1,2]. Parks and Eisenhammer 
put forward the cryptoglandular theory of etiology and this theo-
ry is still accepted in the literature [2-5]. While Eisenhammer has 
pointed out to the fact that blockage of the anal gland by infections 
developing in the gland and by all non-specific abscess and fistu-

lae leads to the problem of defecation, Parks has reported that the 
abscessed gland is prone to forming fistula and becoming chronic 
following recovery [3,5]. Males have been shown to be two-seven 
times more inclined to perianal fistulas [1,2,6]. Therefore, hormon-
al differences are considered to contribute to fistula formation, or  
hormonal stimuli in men may increase sensitivity in the anal gland 
[7]. It is generally seen in the 30-50 years age group [7]. external 
anal sphincter that ensures continence is comprised of voluntary 
muscle fibers, internal anal sphincter is comprised of involuntary 
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muscle fibers [3,5,6]. Both have serious effects on continence [2,8]. 
First imaging technique used to show internal and external sphinc-
ter muscles is anal endo sonography [9,10]. Intersphincteric fistu-
lae and their relation with anal sphincters can be evaluated well 
with this technique. However, limited field of view is an important 
problem, and it is inadequate in demonstrating superficial, supras-
phincteric and extra sphincteric paths, secondary tracts, and supra-
levator and ischiorectal abscesses [3,11].

Utilization of Magnetic Resonance Imaging (MRI) in perianal 
fistulae has a vital role in the detection of secondary paths and ab-
scesses overlooked in examination and other techniques. Moreover, 
MRI ensures that the surgeon opts for the correct surgical meth-
od revealing the relation between the anal sphincter complex and 
fistula and promotes decrease in postoperative complications like 
incontinence and recurrences [11]. Seton technique is still the most 
commonly used surgical technique in perianal fistula treatment. 
The aim of this study was to investigate the impact of the surgical 
choice in perianal fistula disease on anal sphincter tone. Within this 
context, pre-and post-operative anal manometry parameters of the 
patients were compared separately between the groups. 

Patients and Method
Our study was planned as a prospective randomized study 

upon having received approval from Local ethics committee (dat-
ed 18.10.2019 and numbered “2020.12.221”). Patients diagnosed 
with perianal fistula and planned to undergo surgery in our General 
Surgery Clinic between November 2019 and December 2020 were 
included into the study. Following anamnesis and physical exam-
ination in the all patients with a preliminary diagnosis of perianal 
fistula were assessed with lower abdominal MRI and colonosco-
py. Furthermore, all patients were assessed with anal manometry 
10 days prior to surgery since differences in pressures would be 
measured with anal manometry in our study. Inclusion criteria to 
the study were as follows: having perianal fistula, being aged 18-
80 years, and not having inflammatory bowel diseases that could 
have caused perianal fistula formation. Patients with inflammato-
ry bowel diseases such as Crohn’s disease and ulcerative colitis, 
cancer patients, patients that had been previously operated on for 
perianal fistula, hemorrhoid, and anal fissure, and patients with 
the presence of another pathology (anal fissure, hemorrhoid) ac-
companying perianal fistula were excluded from the study. Fur-
thermore, pregnant women and patients with a history of perianal 
radiotherapy, previous perianal and perineal trauma, malignancy, 
alcoholism and immunosuppression were excluded from the study. 
Patients who did not give informed consent for the participation 
into the study were also excluded.

Patients planned to undergo surgery were divided into three 
groups in terms of surgical technique. Seton was performed in the 
first group, fistulotomy in the second and laser ablation in the third 
group. The patients were operated on under spinal or general an-
esthesia. All patients were discharged on postoperative day 1. They 
were called to policlinic follow-up on the tenth postoperative day. 
All patients were called to follow-up in third and sixth months post-

operatively, and fistula status was checked. Anal manometry was 
performed in all patients in the 12th month follow-up postoper-
atively. Age, duration of perianal fistula (month), classification of 
Parks and St. James University Hospital Classification (superficial, 
intersphincteric, transsphincteric, suprasphincteric, and extras-
phincteric fistulae for Parks Classification), MRI findings, whether 
it was the primary disease or not, type of surgery, duration of dis-
charge postoperatively (day), whether healing was achieved in the 
3rd, 6th and 12th months postoperatively or not, whether recur-
rence of the fistula was seen or not, and distance of the fistula to 
the anus (cm) were noted for all patients included into the study. 
In addition, preoperative and postoperative anal manometry values 
were checked and recorded. 

As the surgical technique, fistula tract was identified with a stile 
wire, two openings were revealed, and loose seton intervention 
was performed with Number 1 silk in the first group. In the second 
group, fistula tract was identified with a stile wire and two open-
ings were revealed. With the help of cautery, fistulotomy was per-
formed. In the third group, internal opening of the fistula was found 
by identifying the fistula tract with a stile wire. After having found 
the internal opening by anoscope, the fistula tract was cleaned with 
a brush curette and irrigated with serum physiologic. The laser 
probe was inserted from the external opening until submucosa of 
the internal opening has been reached. Afterwards, tract ablation 
was completed with the device with 9-14 burst and 550-1050 juole. 
Then, internal opening of the fistula was sutured with 2/0 vicryl. 
Laser ablation intervention was completed. In loose seton, seton 
change or fistulotomy was performed 30-45 days postoperatively. 
For statistical analysis, frequency and percentage were used for cat-
egorical variables, mean-standard deviation for normally-distribut-
ed continuous variables, and median, range, Q3 and IQR values for 
non-normally distributed continuous variables. Normality of the 
variables were analyzed by Shapiro-Wilk’s test. Kruskal Wallis test 
was used for independent intergroup comparisons of non-normally 
distributed continuous variables. One Way ANOVA test was used for 
dependent intergroup comparisons of normally distributed contin-
uous variables. Post hoc analysis was performed using Dunn’s pro-
cedure with a Bonferroni correction test. Chi-square test was used 
in intergroup comparisons of categorical variables. All analyses 
were performed on Social Sciences Statistical package for Windows 
22.0 (SPSS Inc., Chicago, Illinois, USA), and p<0.05 level was accept-
ed as statistically significant. 

Results
One hundred and thirty-six patients were included into the 

study. Twelve patients had been previously operated on for hem-
orrhoid and 15 for anal fissure and 2 patients received inflammato-
ry bowel disease diagnoses, so they were excluded from the study. 
Seven of the patients were excluded since they did not want to par-
ticipate in the study. In total, 100 patients were included into the 
study. Mean age of the patients was 43 years and showed normal 
distribution. The study included 12 female (12%) and 88 (88%) 
male patients. The distribution of study groups according to age, 
gender, recurrence and follow-up period is shown in Table 1.
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Table 1: Distribution of age, sex, recurrence and length of follow-up of the study groups.

Study group n:100 First group n:34 Second group n:33 Third group n:33 P value

Age 43(20-68) 43(21-68) 43(20-65) 43.5(23-61) (p=0.479)

Female 12(12%) 4(11.8%) 5(13.9%) 6(10%) (p=0.842)

Male 88(88%) 30(88.2%) 28(86.1%) 27(90%) (p=0.842)

Length of follow-up 64 56 -

Recurrence 3rd month - - - -

Recurrence 6th month 3(3%) - - 3(10%)

Recurrence 12th month 4(4%) - - 7(13.3%) (p=0.007)

When types of fistulae were evaluated, there were 64 (64%) 
Parks 1, 24 (%24) Parks 2, 7 (7%) Parks 3, and 5 (5%) Parks 4 
types. A significant difference was established between the groups 

in terms of fistula type (p<0.001). The second group was found to 
have had more Parks 1 fistulae. The fistula type distribution was 
shown in Table 2.

Table 2: Distribution of fistula types between the groups according to Parks classification.

General total n:100 First groupn:34  Second group n:33 Third group n:33 P value

Intersphincteric  64(64%) 13(38.2%) 31(94.4%) 17(56.7%) (p<0.001)

Transsphincteric  24(24%)  12(35.3%)  2(5.6%) 11(33.3%)

Suprasphincteric  7(7%)  6(17.6%) -  2(3.3%)

Extrasphincteric  5(5%)  3(8.8%) -  3(6.7%)

When MRI findings were evaluated, there were 3 absent fistula 
tracts (3%), 65 intersphincteric (65%), 23 transsphincteric (23%), 
5 suprasphincteric (5%) and 4 extrasphincteric (4%) fistulas. Dis-
tribution of MRI findings between the groups are given in. A sig-

nificant difference was observed between the groups in terms of 
MRI findings. (p<0.001). Intersphincteric fistulae were significantly 
more observed in the fistulotomy group. The pressures of the pa-
tients before the operation are shown in Table 3. 

Table 3: Distribution of fistula types between the groups according to Parks classification.

Study group n:100 First group n:34 Second group n:33 Third group n:33 P value

Resting pressure 66mmHg (34-100) 65mmHg (34-100) 72mmHg (40-85) 68mmHg (40-90) p=0.085

Squeezing pressure 190mmHg (64-482) 178mmHg (64-336) 198mmHg (85-470) 210mmHg (65-482) p=0.442

RAIR 58% (10-94) 59% (10-84) 58% (18-78) 63% (17-94) p=0.335

First sensation 40ml (20-110) 40ml (30-75) 45m l (20-95) 50ml (30-110) p=0.790

Max. tolerance 270ml (80-470) 260ml (80-440) 290ml (140-450) 280ml (90-470) p=0.143

Duration of squeezing 42seconds (30-55) 40seconds (31-48) 39seconds (30-55) 37seconds (34-51) p=0.684

Note*: RAIR: Recto-anal Inhibitory Reflex

Anorectal manometry measurements at the postoperative 12th 
month are shown in Table 4. The mean resting pressure was 64(21-
100) mmHg. Resting pressure measurements were detected signifi-
cantly low in the seton group (p=0.035). Squeezing pressure was 

found as mean 183.50(18-482) mmHg in the study group. Although 
significant difference was not seen between the groups, pressures 
of the seton group was observed close to lower values of the refer-
ence range (p=0.442).

Table 4: Distribution of anal manometry parameters between the groups postoperatively.

Study group n:100 First group n:34 Second group n:33 Third group n:33 P value

Resting pressure 64mmHg (21-100) 60mmHg (21-100) 70mmHg (34-88) 65mmHg (35-88) p=0.035

Squeezing pressure 183.5mmHg (18-482) 175.5mmHg (59-336) 193mmHg (54-470) 170mmHg (18-482) p=0.411

RAIR 59% (6-92) 57.5% (9-84) 59% (6-78) 61.5% (17-92) p=0.444

First sensation 40ml (10-100) 40ml (10-80) 40ml (10-100) 40ml (20-100) p=0.970

Max. tolerance 250ml (40-400) 230ml (110-400) 260ml (120-400) 240ml (40-400) p=0.097

Duration of squeezing 37seconds (29-52) 37seconds (29-48) 38seconds (29-52) 37seconds (31-47) p=0.959

Note*: RAIR: Retroanal Inhibitory Reflex.
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Retro-anal inhibitor reflex (RAIR) was measured as mean 
56.20% in the study group. A significant difference was not detect-
ed between the groups in terms of RAIR (p=0.444). First sensation 
volume was measured as 40(10-100) mmHg in the study group on 
anorectal manometry. A statistically significant difference was not 
seen between the groups in terms of first sensation volume param-
eters. Maximum Tolerance Volume parameter was measured as 
mean 250ml (40-400) in the study group. There was no significant 
difference between the groups in terms of maximum tolerance vol-
ume. Duration of squeezing was found as mean 37(29-52) seconds 
in the study group. There was no significant difference between the 
groups in terms of duration of squeezing (p=0.959).

Discussion
Perianal fistula is an inflammatory process that has an import-

ant place among benign anorectal diseases, affects the anal region, 
and is a source of distinctive morbidity Debates still continue on 
the treatment of perianal fistula disease, and a consensus is still 
not reached. Although many treatment modalities have been tried, 
there is no “gold standard”. Treatment choice is planned according 
to patient’s age, sex, previous treatment, fistula type, accompanying 
diseases, and anal incontinence condition. When the literature is 
reviewed, there seems to be a balance between anal continence and 
success of the fistula treatment, and anal continence is seen to be 
more imperfect in treatments with high success [12,13].

Putting forth a genuine anal incontinence rate following fistu-
la surgery is quite difficult. Several series have reported fecal in-
continence rate of 0-70% after seton technique in perianal fistulae 
[13]. However, since the external sphincter is preserved in nearly 
half of the patients in whom seton technique has been used, it can 
be said theoretically that lower incontinence rates are expected in 
these patients [14,15]. In the literature, long-term (median 8 years, 
2-14 years) incontinence development was determined by using 
anorectal manometry and research questionnaire in 23 patients 
who underwent seton intervention. Even though recovery has been 
achieved in all patients and recurrence has not been seen, gas in-
continence has developed in 13 of 23 patients, discharge in 8 and 
fecal incontinence in 3, and these have not ameliorated over time. 
The authors have stated that the anal deformity formed is a much 
more important factor for incontinence development than anal 
tone decrease and recommended external sphincter reconstruction 
in the early period following seton sphincterotomy [16].

Anal incontinence in 108 (31.0%) of 348 patients in whom se-
ton has been performed due to transsphincteric fistula in a total of 
20 studies. This rate has been found as 53.3% and 40% respective-
ly in cases undergoing seton for suprasphincteric and extrasphinc-
teric fistulae [17]. we performed loose seton with No. 1 silk in 34 
patients in our seton group. Fistula types of the patients in the first 
group were Parks 1 in 13 (38.2%), Parks 2 in 12 (35.3%), Parks 3 in 
6 (17.6%) and Parks 4 (8.8%) in 3 patients. Regarding distribution 
of general fistula types, high-grade intersphincteric, transsphinc-
teric, suprasphincteric, and extrasphincteric fistula types were 
relatively more in number. All patients were regularly followed, 

and examination findings were recorded. In the first group, mean 
number of days for seton was detected as 67.47±26.68 days, and 
median number of days for seton was found as 60 in this group. 
Mean postoperative follow-up in the seton group was 367 days. 
Complete recovery was observed in these patients. There were no 
active complaints in this group of patients. In another study, they 
found that while 38% of their patients, who were followed up for 
9-12 months after fistulotomy due to intersphincteric anal fistula, 
had no continence problems, the remaining patients had varying 
degrees of continence problems. In that study, the authors stated 
that both squeezing and resting pressures decreased in fistulas 
whose volume increased along the anal canal after fistulotomy [18].

we performed partial internal sphincterectomy in 33 patients 
of the second group. Thirty-nine Parks 1 (94.4%) and 2 Parks 2 
(5.6%) were detected in the second group. Parks 1 was significantly 
higher in the second group of patients. All patients were regularly 
followed, and examination findings were recorded. Mean postoper-
ative follow-up in the second group was 375 days. Complete recov-
ery was achieved in all of the second group patients. There were no 
active complaints in this group of patients. No patient complained 
about recurrence postoperatively, and no significant findings was 
found on anal manometry. we operated 33 patients with laser ab-
lation technique in the third group. Fistula types of the patients in 
the third group were Parks 1 in 17 (56.7%), Parks 2 in 11 (33.3%), 
Parks 3 in 2 (3.3%) and Parks 4 (6.7%) in 3 patients. Regarding dis-
tribution of general fistula types, Parks 1 and 2 were more common. 
All patients were regularly followed, and examination findings were 
recorded. Mean postoperative follow-up in the third group was 375 
days. Complete recovery was observed in 26 patients (76.7%) in 
their 12-month follow-up. Recurrence was detected in 7 (23.3%) 
of these patients. While 3 of the recurrences occurred in the 6th 
month, 4 of them occurred after the 12th month. Following recur-
rence, while complete recovery was achieved in 4 of these patients 
with partial internal sphincterotomy with fistulotomy, the remain-
ing 3 patients underwent seton with no 1 silk and then fistuloto-
my, and complete recovery was achieved. The other patients in this 
group had no active complaints in the 375-day follow up.

Intergroup demographic distribution was similar to the litera-
ture. We investigated if there was a statistical difference between 
minimal invasive procedures like laser ablation and invasive surgi-
cal interventions like loose seton and fistulotomy that are extensive-
ly preferred in patients operated on for perianal fistula disease and 
to what extent these options are effective on sphincter tone. Among 
invasive surgical options, loose seton application is still accepted as 
a vital choice preferred frequently in high-grade intersphincteric, 
transsphincteric, suprasphincteric, and extrasphincteric fistulae in 
terms of protecting perianal abscesses and the patient’s sphincters 
and proceeding step by step. Loose seton was applied to our pa-
tients in the first group with preoperative and peroperative assess-
ments. When to change seton or perform fistulotomy was decided 
following postoperative evaluation of the patient, fistula type, and 
postoperative examination. In the light of regular follow-up and 
physical examination findings of our first group of patients, there 
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were no recurrences and anal incontinence findings. However, rest-
ing pressure of our first group of patients was significantly low on 
anal manometry.

Laser ablation is highly favored since it is easily performed and 
reliable. Thus, this positive aspect of laser ablation makes it to be 
more preferred among surgeons. However, as in our study, high re-
currence rate is the negative aspect of laser ablation. In our study, 
a statistically significant difference was observed between the 
groups in terms of recurrence in the 12th month (p=0.007). When 
compared to the literature, recurrence rates in our study were bet-
ter. Even though LAFT receives harsh criticism due to recurrence 
rates, we are of the opinion that better outcomes will be reached in 
experienced centers and with correct patient choice. Preoperative 
anal manometry was performed in all of our patients, and no one 
was detected to have incontinence. In the literature, there was no 
study evaluating internal and external sphincter tone and anal in-
continence following surgery due to perianal fistula. Anal manom-
etry results of our patients having undergone invasive surgery and 
minimally invasive surgery due to perianal fistulae were compared. 
Six parameters of anal manometry were assessed.

In the first group, resting pressure was low than the other 
groups. There was a statistical difference between the groups in 
terms of resting pressure (p=0.035). We can speculate that due to 
loose seton application in this group of patients, resting pressure 
as a result of internal sphincterectomy was low. A statistically sig-
nificant difference was not found between the groups in terms of 
squeezing pressure. When compared to the third group, data were 
quantitatively closer to lower values and the values were relatively 
lower in the first and second groups. However, external sphincter 
damage of volume loss was not found in any of our patients. A sta-
tistical difference was not found in terms of first sensation on anal 
manometry between the patient groups. When squeezing duration 
was evaluated, we found no significant difference in our study and 
between the groups when external sphincter squeezing duration 
was based on the reference range of 40-60 seconds (p=0.959). 
Independent of the groups, retro-anal inhibitor reflex was under 
25% in some patients. However, there were no active complaints 
and findings in these patients, and a statistical difference was not 
found in our study and between the groups (p=0.444). When first 
sensation and maximum tolerance parameters were evaluated, 
we observed that the values in our patient groups were within the 
reference range and detected no statistical difference between the 
groups. In the literature, it was determined in 2018 according to 
the comparison results of 3D high-definition anorectal manometry 
and 3D anal ultrasonography that patients had deep local anal tone 
decrease on the fistula path in normal mean resting pressures. Fis-
tulotomy may have an effect on local sphincter tone, which has been 
reported to affect surgical decision in the future [19].

Conclusion
We detected that resting pressure was significantly low in the 

seton group by examining the positive and negative effects of the 
surgical choice on anal sphincter tone using anal manometry in pa-
tients with perianal fistulae. Although seton use causes a decrease 

in anal sphincter tone and high recurrence rates, it makes us think 
that laser ablation could be used in the first step.
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