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Abstract
Background  Chronic anal fissure is a common benign anorectal disease with a high recurrence rate. Pelvic floor physical 
therapy has been proven effective in the short-term management in patients with chronic anal fissure and pelvic floor dys-
function (PAF-trial). The aim of this study was to determine the outcomes of the PAF-trial and fissure recurrence in patients 
who completed the 2 months of pelvic floor physical therapy at 1-year follow-up.
Methods  Electromyographic registration of the pelvic floor, digital rectal examination, visual analog scales, patient-related 
outcome measurements, and quality of life were assessed at baseline and at 1-year after inclusion. The primary outcome was 
muscle tone at rest during electromyographic registration of the pelvic floor at baseline and at 1-year follow-up. Secondary 
outcomes contained fissure recurrence, pain ratings, pelvic floor dysfunction, complaint reduction measured with a proctol-
ogy specific patient-reported outcome measurement, and quality of life.
Results  The treatment protocol was followed by 133 patients. Ninety-seven patients (71%) completed the 1-year follow-up, 
48 women (49.5%) and 49 men (50.5%) with a mean age of 44.4 ± 11.6 years (range 19–68). In the total group of patients, 
mean resting electromyographic values of the pelvic floor significantly improved from baseline to follow-up at 1 year (mean 
estimated difference 2.20 μV; 95% CI, 1.79 to 2.61; p < 0.001). After 1 year, the fissure recurred in 15 patients (15.5%). VAS-
pain significantly decreased from baseline to follow-up (mean estimated difference 4.16; 95% CI, 3.75 to 4.58; p < 0.001). 
Dyssynergia was found in 72.9% at baseline and decreased to 14.4% at 1-year follow-up (p < 0.001). Complaint reduction 
measured with the Proctoprom significantly improved from baseline to 1-year follow-up (p < 0.001). Quality of life (RAND-
36) significantly improved in eight of nine domains at 1-year follow-up. No significant improvement was found in the domain 
vitality.
Conclusions  In the PAF-trial, we demonstrated that pelvic floor physical therapy yields a significant and clinical benefit in 
the time course and therefore should be advocated as adjuvant conservative treatment in patients with chronic anal fissure.
Trial registration  The trial is registered at the Dutch Trial registry (NTR7581) https://​trial​search.​who.​int

Keywords  Chronic anal fissure · Pelvic floor physical therapy · Treatment · Recurrence · Long-term follow-up

Introduction

Background and objectives

Chronic anal fissure (CAF) is a frequent and disabling 
anorectal disorder. Optimal management of CAF is quite 
challenging, mainly because of its recurrent nature. Initial 
conservative therapy includes normalization of the defeca-
tion pattern by a fiber-enriched diet to ensure the regular 
passage of soft stools [1]. Treatment with ointments is 
aimed at reducing elevated internal sphincter tone for which 
nitro-glycerine as well as calcium channel blockers achieve 
good results [2]. When conservative treatment fails local 
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botulinum toxin injections and/or fissurectomy and lateral 
internal sphincterotomy are possible treatment options. 
Botulinum toxin is often used for CAF, but has a recurrence 
rate of 41.7% [3]. In the Netherlands, the first step of surgi-
cal treatment is fissurectomy [4]. The long-term effect of 
fissurectomy has been proven successful with recurrence 
rates between 6 and 12% [5, 6], although the mean time 
for obtaining wound healing is about 10 weeks [6]. Lateral 
internal sphincterotomy remains the surgical treatment of 
choice for fissures that are refractory to medical treatment 
and is recommended in guidelines [7, 8]. The recurrence rate 
of lateral internal sphincterotomy is low (6.9%) [3]; however, 
there is a potential risk of incontinence [3, 9–11].

To fill the gap in treatment modalities between conserva-
tive management and surgery, we recently performed a ran-
domized controlled trial to investigate the effect of pelvic 
floor physical therapy in the treatment of CAF (PAF-trial). 
This trial demonstrated that pelvic floor physical therapy was 
effective in patients with CAF and concomitant pelvic floor 
dysfunction. Patients had clinically relevant and significant 
improvements in all outcomes, clinical healing of the fis-
sure, pain ratings, diminished pelvic floor dyssynergia, and 
complaint reduction [12].

The aim of this study was to determine the outcomes of 
the PAF-trial and fissure recurrence at 1-year follow-up.

Materials and methods

Study design

This was a study of the long-term results of PFPT, origi-
nally evaluated in a single-center randomized controlled 
trial (PAF-trial) [12]. The PAF-trial included 140 patients 
with CAF and pelvic floor dysfunction. Patients were ran-
domized to 2 study groups, an intervention group starting 
immediately after inclusion with PFPT and a control group 
receiving postponed PFPT after 8 weeks after inclusion. The 
present study was a long-term follow-up, using the same 
outcomes as in the RCT [13].

Baseline and follow‑up

Baseline and follow-up appointments at 1 year from baseline 
with the surgeon and principal investigator, an experienced  
pelvic floor physical therapist, consisted of a clinical exami-
nation provided through inspection to investigate the healing  
of the fissure. Resting anal sphincter pressure, pelvic floor 
muscle tone, and function were measured by a careful digi-
tal rectal examination and scored as decreased, normal, and 
increased [14, 15]. Pelvic floor dysfunction was defined 
by the presence of increased pelvic floor muscle tone and/
or dyssynergia detected by digital rectal examination [14, 

16]. Besides that, pelvic floor muscle tone was measured 
with EMG (μV) [14] with an intra-anal probe (MAPle, 
®Novuqare Pelvic Health B.V. CE 0344, Rosmalen, the 
Netherlands).

Patients were requested to fill in 3 validated self-administered 
questionnaires at baseline and 1-year follow-up. To quantify the 
average intensity of pain during defecation, a visual analog scale 
(VAS) from 0 (no pain) to 10 (most intense pain) was used [17]. 
The Proctoprom, a patient-related outcome measurement, was 
used to assess the impact of proctologic complaints on different 
aspects of a patient’s life and to evaluate the effect of treatment 
[18]. To access the impact of global quality of life, the validated 
Dutch version of Short-Form RAND-36, Health Status Inven-
tory, version 2 was used [19]. The RAND-36 comprises 36 items 
and entails nine subscales: physical functioning, bodily pain, role 
limitation due to physical health problems, vitality, general health 
perception, social functioning, role limitation due to emotional 
problems, mental health, and health change perception.

Participants

Men and women aged 18 years or older presenting with 
CAF and pelvic floor dysfunction were recruited at the 
Proctos Clinic in the Netherlands from December 2018 until 
July 2021. CAF was defined as a longitudinal ulcer in the 
squamous epithelium with one or more signs of chronicity 
including hypertrophied anal papilla and sentinel tag and 
exposed internal sphincter muscle with symptoms presenting 
longer than 6 weeks or recurrent fissures.

All patients had failed conservative treatment with fiber 
and/or laxatives and ointment (diltiazem or isosorbide dini-
trate) used for at least 6 weeks and with accurate instructions 
about how to apply. All patients had sufficient understanding 
of the Dutch language (reading and writing) and were able 
to complete online questionnaires. We considered patients 
who were not able to undergo a digital rectal examination, 
not eligible for this study. Patients with an abscess or fistula, 
Crohn’s disease or ulcerative colitis, anorectal malignancy, 
prior rectal radiation, and pregnancy were excluded from 
the study.

Interventions

At baseline, patients in both groups received information 
about toilet behavior, the pelvic floor, and lifestyle advice. 
All patients continued their conservative measures including 
the use of ointment (diltiazem or isosorbide dinitrate) during 
the treatment period.

PFPT consisted of 5 face-to-face appointments of 45 min 
in a period of 8 consecutive weeks, using a treatment proto-
col. Details of this treatment protocol were prescribed earlier 
[13]. Data collection of the questionnaires was facilitated 
by a secure on-line system called Castor EDC [20]. Patients 
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received the questionnaires by e-mail through the Castor 
system at baseline and 1-year follow-up.

Outcome measures

Primary outcome was muscle tone at rest during EMG-
registration of the pelvic floor at baseline and 1-year 
follow-up.

Secondary outcomes contained fissure recurrence, aver-
age pain intensity during defecation on a VAS-scale, pel-
vic floor (dys)function, complaint reduction measured with 
the Proctoprom [18], and quality of life measured with the 
Short-Form RAND-36 [19].

All outcomes were measured at baseline and 1-year 
follow-up.

Statistical analysis

Data were analyzed using Statistical Packages for Social Sci-
ences (SPSS, Chicago, II, USA, version 26.0). Descriptive 
methods were used to assess quality of data, homogeneity of 
treatment groups, and endpoints. Normality of the data were 
analyzed with histograms. Data are presented using mean (SD), 
median (min–max) for the numeric and non-normal variables 
and frequency (percentages) for categorical variables. A paired 
t-test and Wilcoxon signed rank was used to compare continu-
ous variables within groups. McNemar was used to compare 
categorical variables within groups. Comparison between 
groups for continuous variables was made by repeated measure 
analysis of variance using a mixed model after transformation 
of the data to enhance normality, with treatment, time (cat-
egorical), and their interaction as fixed effects and with ran-
dom patient effects. In addition, data at each time point were 
compared with independent samples t-tests, Mann–Whitney U 
test, and Chi-square test depending on the variables. All p val-
ues were two-tailed, and statistical significance was taken as a 
p value of less than 0.05. Multiple imputation for incomplete 

records was not needed because less than 5% of the data was 
missing. An interim analysis was not performed for this study.

Results

Between 10 December 2018 and 13 July 2021, 140 patients 
were randomized to PFPT (n = 70) and a control group  
(postponed PFPT) (n = 70). Baseline characteristics were 
similar between the 2 groups (Table 1). After randomization, 
1 patient in the PFPT group and 2 patients in the postponed 
PFPT group withdrew after inclusion. Ninety-seven patients 
completed the 1-year follow-up, 48 women (49,5%), 49 men 
(50,5%) with a mean age of 44.4 ± 11.6 (range 19–68). In 
total, 40 patients were lost of follow-up from baseline to 
1-year follow-up. Details of the loss of follow-up, missing 
values, and other surgery are shown in Fig. 1.

There were no reported negative side effects or serious 
adverse events in both groups.

Primary outcome

Mean resting electromyographic values of the pelvic floor in 
the total group of patients significantly improved from base-
line to 1-year follow-up (mean estimated difference 2.20 μV; 
95% CI, 1.79 to 2.61; p < 0.001).

In the PFPT-group, the mean tone of the pelvic floor at 
rest measured with EMG decreased significantly from base-
line to 1-year follow-up (mean estimated difference 2.39 μV; 
95% CI, 1.79 to 2.99; p < 0.001). In the postponed PFPT-
group, the mean tone of the pelvic floor at rest measured 
with EMG significantly decreased from baseline to follow-
up at 1 year (mean estimated difference 1.97 μV; 95% CI, 
1.42 to 2.52; p < 0.001) (Table 2).

Table 1   Demographics at 
baseline

Variable Total group (n = 140) PFPT group (n = 70) Postponed PFPT (n = 70)

Age, years mean (SD) (range) 44.5 (11.1) (19–79) 44.2 (10.7) (23–66) 44.7 (11.6) (19–79)
Gender, women/men, n (%) 72 (51.4)/68 (48.6) 37 (52.9)/33 (47.1) 35 (50)/35 (50.0)
Duration of complaints (%)

  0–2 months 12.1 12.9 11.4
  2–6 months 22.9 18.6 27.1
  6–12 months 14.3 12.9 15.7
  12–36 months 22.1 24.3 20.0
  > 3 years 28.6 31.4 25.7

Location of fissure (%)
  Anterior 14.3 12.9 15.7
  Posterior 77.9 78.6 77.1
  Other 7.9 8.6 7.1
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Fig. 1   CONSORT diagram
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The mean estimated difference between groups at 
1-year follow-up was − 0.427 μV; 95% CI, − 1.25 to 0.391 
(p = 0.303).

Regarding the analysis of repeated measures, pelvic floor 
muscle tone at 1 year from baseline, measured with EMG, 
was reduced in favor of the PFPT-group (p < 0.001) (Fig. 2; 
Table 2).

Secondary outcomes

Fissure recurrence

In the total group of patients, after 1  year, the fissure 
recurred in 15 patients (15.5%), 60% women and 40% men. 
In the PFPT-group, in 11.3% vs. 20.5% in the postponed 
PFPT-group, no significant difference was found between 
groups at 1-year follow-up.

Pain

VAS-pain was significantly reduced in the total group of 
patients from baseline to follow-up at 1 year (mean estimated 
difference 4.23; 95% CI, 3.82 to 4.66; p < 0.001).

In the PFPT group and the postponed PFPT group, the 
pain score measured with VAS decreased significantly from 
baseline to 1-year follow-up (p < 0.001) (Table 2).

No significant differences were found between groups at 
1-year follow-up (Table 2).

Regarding the analysis of repeated measures, the PFPT 
group was found to be more effective for reducing pain com-
pared to the postponed PFPT group at 1 year from baseline 
(p < 0.001) (Fig. 2; Table 2).

Pelvic floor function

Increased pelvic floor muscle tone measured with digital 
rectal examination was found in 87.1% of the total group 
of patients at baseline and in 19 patients (19.6%) at 1-year 
follow-up (p < 0.001). There are 14 patients in the PFPT 
group vs. 5 patients in the postponed PFPT group, but there 
were no significant differences between groups.

Tenderness with traction on the puborectalis muscle, 
by digital rectal examination, was found in the total group 
of patients in 75% at baseline vs. 9.3% at 1-year follow-up 
(p < 0.001). At 1-year follow-up, tenderness with traction 
on the puborectalis muscle was painful in 7.5% in the PFPT 
group vs. 11.4% in postponed PFPT group. No significant 
differences were found between groups at 1-year follow-up 
(Table 2).

Dyssynergia diagnosed by digital rectal examination was 
found in the total group of patients in 72.9% at baseline vs. 
14.4% at 1-year follow-up (p < 0.001). In the PFPT-group 

in 9.4% vs. 20.5% in the postponed PFPT-group at 1-year 
follow-up, no significant differences were found between 
groups at 1-year follow-up (Table 2).

Patient‑related outcome measurement

The Proctoprom scores in the total group, the PFPT-group, and 
postponed PFPT group decreased significantly from baseline to 
follow-up at 1 year (p < 0.001). At 1 year, no significant differ-
ence in Proctoprom scores was found between groups (Table 2).

Regarding the analysis of repeated measures, the PFPT 
group experienced significantly more reduction of com-
plaints than the control group at 1  year from baseline 
(p < 0.001) (Fig. 2; Table 2).

Quality of life

In the total patients’ group, the mean scores significantly 
improved in the domains of the RAND-36 from baseline 
to 1-year follow-up, bodily pain, health change (p < 0.001), 
physical functioning, physical role, general health, social 
functioning, emotional role, and mental health (p < 0.05) 
(Table 3, Fig. 3). No significant improvement was found in 
the domain vitality.

Discussion

Principal findings

This is the first study with a long-term follow-up demonstrat-
ing the efficacy of PFPT in patients with CAF and pelvic floor 
dysfunction. The results from this follow-up study show that 
PFPT resulted in significant and clinically relevant long-term 
improvement regarding mean resting tone of the pelvic floor, 
recurrence rate, changes in dyssynergia of the pelvic floor, pain, 
complaints, and quality of life. Furthermore, the improvement 
at the short-term follow-up at 20 weeks [12] was sustained at 
the long-term follow-up for all outcomes.

Pelvic floor muscle tone and function measured with 
EMG-biofeedback decreased from baseline to follow-up and 
demonstrated an effective and efficient treatment modality. 
Biofeedback is the mainstay in the treatment of anorectal 
dysfunctions [21, 22] and is commonly utilized in PFPT. In 
this trial, we established that EMG-biofeedback in CAF with 
pelvic floor dysfunction yields a high percentage of clinical 
benefit, in the short-, medium-, and long-term period.

The long-term efficacy of PFPT including biofeedback 
on dyssynergia has already been proven in randomized con-
trol trials in patients with constipation [23, 24], although 
no long-term studies were performed in patients with CAF.

Pelvic floor muscle tone, based on digital rectal exami-
nation significantly decreased from baseline to follow-up 
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after 1 year. A comprehensive careful digital rectal examina-
tion is an important topic to obtain information on anorec-
tal anatomy and function [15, 25]. Although digital rectal 
examination to investigate muscle tone and dyssynergia is 
recommended in clinical guidelines [8, 14], only 23% of 
the surgeons investigate the pelvic floor during digital rectal 
examination in patients with CAF [4]. In our study, we found 
that a large percentage of the patients had an increased pel-
vic floor muscle tone and this could be a contributing factor 
in the pain patients experience after defecation [26]. It is 
therefore important to investigate the pelvic floor muscles 
during digital rectal examination in patients with CAF.

In almost 75% of the patients, dyssynergia of the pelvic floor 
was found at baseline. Pelvic floor dyssynergia is thought to be 
a learned and acquired behavioral disorder of defecation, where 
an inability to coordinate the abdominal, recto-anal, and pelvic 
floor muscles during attempted defecation exists [27]. Although 
patients improved in their dyssynergic pattern, it is possible 
that this learned behavior does tend to lose the benefit over a 
period of time [28] which could influence fissure recurrence. It 

is important to encourage patients to continue practicing their 
exercises and learned techniques. A clinical follow-up could be 
beneficial to re-evaluate and to repeat the learned skills [28]. In 
our trial we scheduled at least 2 follow-up appointments after 
the treatment period in 1 year. This could have positively influ-
enced the outcome of treatment. Besides that, a clinical follow-
up could reinforce the adherence rate which are described in 
behavioral interventions such as PFPT. Important barriers to 
adherence are difficulties remembering to do the exercises and 
finding time to do them [29].

The recurrence rate in our study was 15.5%, which is low 
compared to other current treatments in CAF. When clinical 
factors related to recurrence were analyzed, gender, duration 
of complaints, location of the fissure, and prior treatment 
were not significantly related to the long-term recurrence. 
In half of our patients the recurrence was influenced by stool 
changes. Special attention should be paid to avoid constipa-
tion and remain a good lifestyle to avoid recurrence. The 
use of extra 20–25 g/day of fiber should be recommended 
to ensure avoidance and constipation [30, 31].

Fig. 2   Repeated measurement analyses
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The first results from our study confirmed that both 
groups significantly improved at 20 weeks of follow-up on 
all outcomes, although the PFPT-group improved faster 
than the postponed group. At 1-year follow-up, no signifi-
cant difference was found between groups, even though a 
higher recurrence rate (20.5%) was found in the postponed 

PFPT group. More patients from the postponed PFPT-group 
received botulinum toxin (3.8% vs. 9.1%). Thus, we would 
recommend starting with PFPT as soon as possible after 
at least 6 weeks of using ointment (diltiazem or isosorbide 
dinitrate) and good regulation of the defecation pattern.

Table 3   Study measures at baseline and 1-year follow-up. Comparison within and between treatment groups

Values in bold indicate a significance of p<0.001
a Paired t-test
b Wilcoxon signed rank test

Quality of life 
scale SF-36

Total group PFPT group Control group

Baseline mean 
(SD)
n = 100

1-year mean 
(SD)
n = 61

p value Baseline mean 
(SD)
n = 52

1-year mean 
(SD)
n = 31

p value Baseline mean 
(SD)
n = 48

1-year mean 
(SD)
n = 30

p value

Physical  
functioning

82.9 (20.9) 90.6 (14.0) p = .006b 84.9 (18.7) 92.1 (8.3) p = .110b 80.7 (23.0) 89.0 (18.1) p = .031b

Bodily pain 55.0 (26.5) 75.8 (22.3) < 0.001b 54.8 (25.2) 75.1 (19.7) p = .008b 55.3 (28.2) 76.5 (25.0) p = .003b

Physical role 56.0 (44.1) 75.8 (35.6) p = .047b 57.7 (43.3) 78.2 (30.8) p = .123b 54.2 (45.4) 73.3 (40.4) p = .258b

Vitality 55.5 (18.7) 60.8 (16.5) p = .112b 55.5 (20.4) 61.6 (18.4) p = .200a 55.5 (16.9) 60.0 (14.5) p = .125a

General health 66.9 (18.8) 70.2 (15.9) p = .048a 71.2 (17.7) 73.7 (14.5) p = .483b 62.3 (19.0) 66.7 (16.8) p = .050b

Social  
functioning

72.4 (24.2) 84.4 (19.5) p = .005b 70.2 (23.6) 86.3 (15.3) p = .092b 74.7 (24.8) 82.5 (23.1) p = .041b

Emotional 
role

70.7 (41.4) 86.3 (29.4) p = .018b 76.3 (36.4) 84.9 (32.0) p = .794b 64.6 (45.8) 87.8 (29.9) p = .006b

Mental health 66.2 (14.5) 70.4 (14.7) p = .037a 65.9 (14.6) 71.7 (13.1) p = .302b 66.5 (14.7) 69.1 (16.3) p = .025b

Health change 46.5 (24.6) 65.2 (22.9) < 0.001a 49.5 (26.4) 66.9 (24.5) p = .010a 43.2 (22.3) 63.3 (21.5) < 0.001a

Fig. 3   Quality of life, at baseline and 1-year follow-up
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Seven patients in our study developed a superficial fistula 
during the trial. Suppurative lesions are commonly found 
with CAF and mostly due to diseases of the anal glands, or 
the result of infection of the lymphoid tissues, which become 
chronically infected [32]. It is unknown which proportion of 
fistulas are due to a fissure and at what time lapse it becomes 
evident. In the Netherlands, only 57% of the gastrointestinal 
surgeons scheduled a physical follow-up after 6–8 weeks and 
46% scheduled telephone call or according to the needs of 
the patients [4]. The development of other anorectal com-
plaints could therefore be missed.

Conservative management of chronic anal fissure is associ-
ated with significant improvement in patient-related outcome 
scores. In our study, we used the Proctoprom to detect changes 
over time, the patient’s state of health measures, and the effect 
of treatment [18]. The study showed a significant effect of 
disease burden from the patient’s point of view at long-term 
follow-up. In a study by Wilson et al. [33] on bowel function 
reported outcome measures in 37 patients with CAF, an asso-
ciation was found with a statistically significant change in social 
impact, stool-related aspects, and the mean score of global 
functioning. The patients received counseling including fiber 
supplementation, toileting strategies, and the use of ointment 
but were not treated with PFPT. These baseline strategies were 
also effective in the patients from the postponed PFPT who did 
also improve on Proctoprom-scores [12].

In the PAF-trial, we found significant improvements in 
all nine domains of the RAND-36 at 20-week follow-up, 
and this result sustained in eight of nine domains at 1-year 
follow-up, except for the domain vitality. The domain vital-
ity measures energy/fatigue. It is possible that this domain is 
less influenced by this anorectal disease. On the other hand, 
when patients improve with 5 points on the RAND-36, this 
could be interpreted as clinically relevant [34].

Strengths

This is the first study of the long-term results of using PFPT 
in the treatment of CAF. The main strengths of this study 
are the well-powered, prospective randomized control trial 
design and the design of the study in which all patients 
received the same treatment of PFPT with a long-term 
follow-up.

The willingness to participate and adherence of the patients 
to the trial procedures and the intervention were high, which 
can be seen by a relatively low rate of loss of follow-up (29%) 
even during the COVID pandemic.

Limitations

First, the pelvic floor physical therapist was also the princi-
pal investigator, and consequently, investigator’s bias could 

not be ruled out. Secondly, COVID-19 did have some influ-
ence on our study. During the pandemic, a small number of 
patients were lost to follow-up because they were diagnosed 
with COVID-19 at the follow-up appointment.

Some of our patients were lost of follow-up because they 
were treated with surgery or for personal circumstances. This 
may have caused non-response bias.

Clinical implications

Clinical guidelines of leading societies do not recommend 
PFPT as a treatment option for CAF. Our findings provide 
strong evidence that also in the long run, PFPT is effective in 
the treatment of CAF and pelvic floor dysfunction.

Conclusions

Pelvic floor physical therapy provided sustained improvement 
in pelvic floor muscle tone, pain ratings, patient’s satisfaction, 
and quality of life in patients with chronic anal fissure after 
1-year follow-up.
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