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Objective: After an anal fissure (AF), patients frequently avoid defecation, even if they have
diarrhea, due to severe anal pain. This is particularly evident in constipated patients, however
the type of functional disease that causes AF is not limited to constipation or persistent
diarrhea. The aim of this study was to examine the prevalence and the clinical importance
of diseases associated with AF in childhood age groups among young patients with different
clinical pictures.
Methods: The data related to age, sex, and the accompanying disease of AF patients were
collected from a hospital database. Of 7406 patients, 728 were identified and categorized
in 6 distinct disease groups associated with AF: constipation; constipation with anal incontinence, urinary incontinence, or anal incontinence and urinary incontinence; infantile colic
(IC); and diaper dermatitis (DD). The symptoms of the AF-related diseases were recorded
and it was assessed whether AF-related symptoms were reduced after AF treatment.
Results: Of the 728 AF-associated patients of all groups, it was observed that 1 week
after AF therapy, 529 (72%) experienced a regression in both current disease and AF-related symptoms (p<0.05; r=0.26). The improvement in the first week after treatment had a
stronger correlation than the improvement in the third week (r=0.26 vs. 0.19).
Conclusion: AF was associated with constipation, anal-urinary incontinence, IC, and DD,
and was critically important in the targeted treatment of the related illness. The potential
presence of AF should be kept in mind when planning the treatment of these 6 functional
disorders.

INTRODUCTION
Anal fissure (AF) is a longitudinal tear or an ulcer in the
anoderm of the anal canal distal to the dentate. It typically
causes anal pain during defecation that may occur with or
without rectal bleeding. AF does not occur spontaneously;
the fissure is classified according to causative factors. Prolonged diarrhea or hard stool causing irritation and trauma
to the anal canal are the primary and most common causes
of AF. Secondary AF can occur in patients following an anal
surgical procedure or with inflammatory bowel disease
(e.g., Crohn’s disease, ulcerative colitis). AF affects all age
groups with an equal incidence in both sexes.[1–3]
Once the AF has appeared, patients often avoid defecation, even if they have diarrhea, due to severe anal pain,
particularly those with constipation. A vicious cycle often begins between the pain and avoiding elimination of
stool. AFs are classified into 2 groups: acute (superficial)
and chronic fissure (complicated). Anal pain can initiate a
spasm of the internal anal sphincter and create high anal
pressure, which leads to a reduction in anodermal perfusion and an increase in ischemia in the AF as the event pro-

gresses.[1–5] This cycle can also affect adjacent structures.
The pain felt in the anal region due to the anatomical
closeness of the bladder and urethra to the rectum, as well
as similar innervation (S2-S4 spinal nerves) of the urethral
and anal sphincters causes dysfunction in both systems
simultaneously. Consequently, AF can cause both bowel
dysfunction, and indirectly, bladder dysfunction (bowelbladder dysfunction, BBD). The anal and urethral sphincters become affected as a result of rectal stool retention in
constipation. Children with constipation and a fear of pain
upon defecation may not achieve independent bowel emptying, which then indirectly impacts bladder function.[6,7]
From birth to 5 months of age, hepatic synthesis remains
immature in infants, with reduced intraluminal bile acids
and less efficient absorption of fats and other nutrients.
This leads to a difference in the presence of the natural microflora in the gut. The naturally protective Lactobacillus
and Bifidobacterium are often replaced by higher levels of
Escherichia coli, Clostridium difficile, and Klebsiella. This
flora status brings about increased nutrient fermentation,
more gas production, and a modified stool feature, which
irritates the gut. Therefore, the irritant fecal feature,
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which causes AF, may be present in infantile colic (IC).
The etiology of IC is not precisely known; however, in the
treatment of IC, it has been recommended that mothers
breastfeeding should eliminate potential allergens (milk,
eggs, fish, nuts, soy, and wheat) from their diet. Some practitioners have also suggested switching bottle-fed infants
to hydrolyzed formulas. However, the literature research
is inadequate regarding the role of AF in IC and whether
AF treatment is effective in suppressing IC symptoms.[8–10]
Diaper dermatitis (DD) occurs due to irritation in the diaper area, as it is constantly exposed to urine and feces,
generally in infants aged 7-12 months (though it may occur
at any age), and is generally a Candida infection. Breastfed
babies are less likely to experience DD.[11,12] Though the
causes and treatment of DD have been described in detail
in previous publications,[11,12] enough information has not
yet been reported in the literature about whether DD irritation in the perianal region causes AF. While AF, DD,
and IC share some clinical features and causes, it is not yet
clear what relationships may exist.
The objective of this study was to investigate some of the
diseases that cause AF in children, including functional disorders, and any relationship between these diseases and AF.

MATERIAL AND METHODS
The data of all patients aged up to 16 years who consecutively presented at 1 outpatient clinic of pediatric surgery
between November 2013 and November 2017 and were
diagnosed with AF were retrospectively analyzed. Patients
with organic diseases of the intestines and anal canal were
not included. The study was approved by the Institutional
Ethics Review Board for Clinical Research (2018, 24/06).
This was a retrospective investigation of a 3-year period.
Patients with incomplete data were not included in the
research.

Diagnosis of patients with anal fistula
Of a total of 7406 patients who presented at the outpatient clinic, 954 (12%) were diagnosed with AF based on
physical examination. The details of patient age, sex, and
accompanying AF-related diseases were collected from
the database. The symptoms of AF-related diseases were
analyzed, as well the result of treatment for the symptoms. AF was primarily characterized by anal itching, rectal
bleeding, and painful defecation.[13]

Identification of the study groups
The data analysis revealed that 6 disease groups were diagnostically related to AF: constipation (Group 1); constipation with anal incontinence (Group 2), urinary incontinence (Group 3), or anal incontinence and urinary
incontinence (Group 4); IC (Group 5); and DD (Group 6).

Diagnostic criteria of the groups
The following criteria were used to develop a patient his-
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tory as part of the determination of the cause of AF:
Group 1: Constipation ongoing for at least 2 months, including at least 2 of the following at least once a week in
children of at least 4 years of age: 1) two or fewer defecations per week, 2) at least 1 episode per week of fecal
incontinence after acquisition of toilet training, 3) history
of excessive stool retention, 4) history of painful or hard
bowel movements, 5) presence of a large fecal mass in
the rectum, 6) history of large-diameter stools that may
obstruct the toilet, and 7) history of retentive posturing
or excessive volitional stool retention. Other possible
symptoms are irritability, decreased appetite, and/or early
satiety. Concomitant symptoms disappear immediately following defecation of a large stool.[14]
Group 2, 3, and 4: When symptoms of patients who
meet Group 1 criteria also included anal incontinence,
urinary incontinence (daily or nocturnal), or both anal incontinence and urinary incontinence (bowel-bladder dysfunction; BBD), these patients were included in separate
functional disease group (Group 2, 3, and 4, respectively).
Group 5: Infants with IC were defined by 3 symptoms:
crying for more than 3 hours per day, more than 3 days
per week, and for a period longer than 3 weeks. An essential criterion was that the baby continuously cried in the
evening without apparent provocation.[8–10]
Group 6: DD patients were diagnosed by examining
the baby’s diaper area and identifying the eruptions observed.[11,12]

Previous diagnosis and treatment history
Most of the patients (about 80%) were referred from
other centers and had problems with gas-stool discharge
despite previous treatment for IC or DD. The following medications had been used when the patients were
brought to the outpatient clinic: oral laxative in Group 1;
enema and oral laxative in Group 2;[7] anticholinergic for
bladder stabilization in Group 3;[6] laxatives and enema in
Group 4; hypoallergenic formula, herbal tea, simethicone,
dicyclomine, and methylscopolamine in Group 5;[8,15] and
antifungal as well as steroid ointment in Group 6.[11,12]

Treatment applied to patients diagnosed with
anal fistula
The conventional therapies for AF of a warm sitz bath,
local application of analgesic ointment (lidocaine ointment, Anestol pomade; Sandoz International GmbH,
Holzkirchen, Germany), and stool softeners in case of
constipation (Lactulose oral, Osmolak oral; Biofarma İLAÇ
SAN. ve Ticaret A.Ş., Istanbul, Turkey) were applied.

Statistical analysis
The statistical analysis of the findings was performed using PASW Statistics for Windows Version 18.0 software
(SPSS Inc., Chicago, IL, USA). For fewer than 50 variables,
the Shapiro-Wilks test was used to determine normality
of distribution. Otherwise, the Kolmogorov-Smirnov test
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was used. A chi-square test was applied to compare frequencies between or within groups. One-way analysis of
variance and post-hoc multiple comparisons were conducted to compare age and gender differences between
groups. The Spearman correlation test was performed to
determine the relationship between AF and groups since
because the groups did not indicate a normal distribution.
The results were expressed as percentages or mean±SD,
as appropriate.

RESULTS
In this study, of the 7406 patients admitted to our outpatient clinic during the study period, 954 (12%) were diagnosed with AF-related symptoms and allocated to groups.
The AF determined in the physical examination was observed in multiple localizations in the anal region. The
distribution of age significantly differed in within-group
comparisons and between groups, excluding Groups 2 and
4. There was a statistically significant difference in favor
of males, other than in Groups 3 and 6. The majority of
Table 1.

AF-related patients were classified as members of Group
1 (constipation, 44.2%) and Group 5 (IC, 26%) (p<0.05)
(Table 1, Fig. 1).
There was almost no difference in the prevalence of AF
between groups (p=0.05, p value that was nearly but not
precisely significant). However, the number of the patients
with AF within each group was statistically significantly high
(p<0.05). Of the 728 AF-associated patients in all of the
groups, 529 (72%) had a reduction in both current disease and AF-related symptoms after 1 week of AF therapy
(p<0.05; r=0.26). At the 3-week control examination, complete regression of all symptoms was recorded in 609, which
was statistically significant (p<0.05; r=0.19), and it should be
noted that not all members of the study group returned for
this check-up. The improvement noted in the first week after treatment had a stronger correlation than the improvement observed in the third week (r=0.26 vs. 0.19). The distribution of patients with AF in the groups and the rate of
decline in the symptoms of the AF-associated groups after
AF therapy are displayed in Table 2 and Figure 2.

The demographic characteristics of the study patients, and between and within-group differences

n
%
			
Group 1
Group 2
Group 3
Group 4
Group 5
Group 6
All groups

422
45
62
33
248
144
954

Age**
(Mean±SD)

44.2
4.7
6.5
3.5
26
15.1
100

4.68±2.89
8.96±2.19
8.24±2.54
8.48±1.41
3.72±1.32
5.88±2.16
3.49±3.58

p
		

n
(Male/Female)

p

234/188
33/12
30/32
24/9
154/94
80/64
555/399

0.02
0.00
0.79
0.00
0.00
0.18
0.02

0.00
0.19
0.02
0.14
0.00
0.00
0.00

Study groups: Patients with constipation (Group 1); constipation and anal incontinence (Group 2), urinary incontinence (Group 3), anal incontinence with urinary
incontinence (Group 4); infantile colic (Group 5); diaper dermatitis (Group 6). SD: Standard deviation.
*Statistically significant; p<0.05. **Age: years for Groups 1, 2, 3 and 4; months for Groups 5 and 6.
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Figure 1. Distribution of anal fistula (AF)-related diseases (a) and patients with AF (b) according to group.
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Table 2.

The distribution of patients with AF and the rate of decline in the symptoms of the AF-associated groups after AF
therapy
AF
(n)

WAF
(%)

WG
p
(%) 		

AFT1
(n)

%

p
		

AFT3
(n)

%

p

Group 1
337
35
80
0.00
301
89
0.00
318
94
0.00
Group 2
36
3.8
91
0.00
23
56
0.00
28
68
0.00
Group 3
41
4.3
58
0.20
16
44
0.00
25
69
0.00
Group 4
30
3.1
91
0.00
11
36
0.00
18
60
0.00
Group 5
186
19.5
75
0.00
109
58
0.00
136
73
0.00
Group 6
98
10.3
68
0.00
69
70
0.00
84
85
0.00
529
72
0.00
609
83
0.00
All groups
728
76		
0.05*
							
(r=0.26**)			(r=0.19**)
*P value that is nearly, but not quite significant. P<0.05: statistically significant. **Spearman correlation test results.
Study groups: Patients with constipation (Group 1); constipation and anal incontinence (Group 2), urinary incontinence (Group 3), anal incontinence with urinary
incontinence (Group 4); infantile colic (Group 5); and diaper dermatitis (Group 6). (n)AFT: The number of patients with symptomatic improvement after 1 week
(AFT1) and 3 weeks (AFT3) of the AF treatment; WAF: Within all AF groups; WG: Within-group.
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Figure 2. The group distribution of the decline in the patients’
symptoms 1 week after the initiation of anal fistula treatment.

DISCUSSION
The physiopathological process that causes AF is still not
precisely known; however, a relationship between high
anal resting pressure as a result of increased internal anal
sphincter activity and anodermal ischemia has been put
forward recently.[1–5,16] Several causative factors for AF
mentioned in the literature were also present in our patients. Functional constipation was present in Groups 1
through 4 of our study. We found that the occurrence of
AF led to a progression of the disease-related symptoms.
One week of AF treatment, however, resulted in significant
improvement in both defecation and urinary symptoms. In
Groups 1 through 4, the instance of AF healing was 89%,
56%, 44%, and 36%, respectively. The improvement observed in Groups 2 through 4 was statistically significant,
but the recovery rate was low. This may have been due to
pain in the anal region as a result of anatomical closeness

of the bladder and urethra to the rectum. As proposed
previously by some authors, similar painful innervation
(S2-S4 spinal nerves) of the urethral and anal sphincters
may have caused dysfunction in both sphincters simultaneously. In addition, it has been suggested that children
with constipation and fear of pain upon defecation may
not achieve independent bowel emptying, which would indirectly impact bladder function.[6,7]
Zivkovic et al.[17] demonstrated that functional constipation was related to daily urinary incontinence and nocturnal enuresis. Similarly, in our study, BBD was present
in Group 3 patients. We found that AF worsened these
clinical symptoms and that dramatic healing began within
one week after the addition of AF therapy. In the literature, it has been clearly reported that constipation has
been associated with dysfunctional voiding and anal and
urinary incontinence as well as exacerbating the symptoms of these diseases. However, why AF worsened the
clinical picture, or why the expected rate of improvement
following treatment is less than that of BBD has not been
adequately addressed in publications and reviews.[6,7,17–20]
In cases of IC and DD, an irritant intestinal content is observed, rather than the hard stool seen in constipation.
[8–12]
Children up to about 2 years of age frequently have
irritation of the anoderm or diaper region due to the absence of the stable flora or gut microbiota (gut flora) features of adult intestinal content. The altered flora content
gives rise to increased nutrient fermentation, more gas
production, and the modified stool feature, which irritates
the gut.[8–12,21] We detected 75% and 68% AF in Groups 5
and 6 (IC and DD groups), while the rate was 19.5% and
10.3% within all groups. These rates were statistically significant (p<0.05). Subclassification of IC by symptoms or
suspected etiology has been briefly described in previous
studies; however, which intervention is most appropriate
for an infant with IC has been controversial. IC, which has
an incidence of 10% to 40% in infants worldwide, is an
annoying disease that affects both parents and the patient,
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despite treatment.[8–10,22] We examined this occurrence in
relation to AF, and found that after AF treatment, the gasfeces discharge of IC patients with AF was regular and
comfortable.
The prevalence of dysfunctional voiding has been estimated at 4.2% to 46.4% in international sources, and a
rate of 9.8% to 15% has been reported in our country,
depending on the definition used and the study design applied. The enuresis prevalence has been published to be
15% in our country. Thus far, studies that have examined
a relationship between constipation and urinary incontinence have not reported an association with AF.[19,20,23–25]
In our study group, the prevalence of urinary incontinence
was 6.5%, and urinary incontinence related to constipation
with AF was observed at the rate of 4.3%.
In the literature, although rectal bleeding and gas-stool
discharge problems in infants due to AF have been clearly
defined, AF in the infant with IC and DD has not been
sufficiently investigated. Randomized controlled trials have
yielded different results and have only examined dietary or
drug treatment methods.[8–12,26,27] We have demonstrated
that AF treatment led to a noticeable decrease in the
symptoms of these infants and others with similar symptoms, including comfortable gas-feces discharge.
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Çocuklarda Anal Fissürün Epidemiyolojisi ve Ilişkili Olduğu Hastalıklar
Amaç: Anal fissür (AF) başladıktan sonra, kabızlığı olanlarda daha belirgin olan şiddetli anal ağrı nedeniyle, hastalar ishal olsalar bile defekasyondan kaçınırlar. AF’ye neden olan fonksiyonel hastalığın tipi, kabızlık veya ishal ile sınırlı değildir. Bu çalışma, tüm çocukluk çağı yaş
gruplarında AF ile ilişkili hastalıkların prevalansını ve klinik önemini, farklı klinik tablolarla açıklığa kavuşturmayı amaçlamıştır.
Gereç ve Yöntem: Hastaların yaşı, cinsiyeti ve AF ile ilişkili hastalıkları veri tabanından toplandı. Yedi bin dört yüz altı hastadan AF ile ilişkili
altı farklı hastalık grubu belirlendi: 1. kabızlık, 2. anal inkontinans, 3. üriner inkontinans, 4. anal inkontinansla birlikte üriner inkontinans, 5.
infantil kolik (IC) ve 6. diaper dermatit (DD). AF ile ilişkili hastalıklarda semptomları ve AF tedavisinden sonra AF ile ilişkili semptomların
gerileyip gerilemediğini belirledik.
Bulgular: Anal fissür tedavisinden bir hafta sonra, tüm grupların AF ile ilişkili 728 hastasından 529’unda (%72) hem mevcut hastalıkta hem
de AF ile ilişkili semptomlarında azalma vardı (p<0.05, r=0.26). Tedaviden sonraki ilk haftadaki iyileşme üçüncü haftadaki iyileşmeden daha
güçlü bir korelasyona sahipti (r=0.26’ya karşılık 0.19).
Sonuç: Kabızlık, anal-üriner inkontinans, IC ve DD ile ilişkili AF’nin, ilişkili olduğu hastalığın hedeflenen tedavisinde kritik öneme sahip olduğunu gösterdik. Bu altı fonksiyonel hastalığın tedavisini planlarken AF’nin mevcut olup olmadığını göz önünde bulundurulmasını öneriyoruz.
Anahtar Sözcükler: Anal fissür; çocuk; epidemiyoloji; süt çocuğu.

