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Objective: Evaluate clinical, functional and morphologic outcomes of lateral sphincterotomy

for  chronic anal fissure treatment, and correlate the findings with factors that influence in

the anal continence.

Method: In a prospective study, female patients treated by lateral sphincterotomy for chronic

anal  fissure were assessed using Wexner’s incontinence score and grouped according to

score: group I (score = 0) and group 2 (score ≥1) and evaluated with anal manometry and

anorectal  3D ultrasonography.

Results:  Thirty-six womens were included, 33% had vaginal delivery. Seventeen patients

were  included in group I and 19 in group II. We found no difference in age, parity and mode

of  delivery between groups. A significant difference with respect to percentage reduction in

resting pressures was noted, when comparing group 1 versus group 2. The anal sphincter

muscle  length was similar in both groups. However, the length and percentage of transected

internal  anal sphincter was significantly greater in group II.

Conclusion:  There was  a correlation between fecal incontinence symptoms after sphinctero-

tomy  with the percentage of resting pressure reduction, length and percentage of transected

internal  anal sphincter.
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Avaliação  clínica,  funcional  e  morfológica  de  pacientes  submetidas  à
esfincterotomia  para  tratamento  da  fissura  anal.  Identificação  dos  fatores
que  podem  interferir  na  continência  fecal

Palavras-chave:

Fissura anal crônica

Esfincterotomia lateral interna

Manometria  anorretal

Ultrassonografia anorretal

tridimensional

r  e  s  u  m  o

Objetivo: Avaliar os resultados clínicos, funcionais e morfológicos de pacientes submetidas

à esfincterotomia para tratamento de fissura anal, correlacionando os resultados com os

fatores que podem interferir com a continência fecal.

Método: Foram avaliadas prospectivamente pacientes do sexo feminino submetidas à

esfincterotomia lateral interna devido à presença  de fissura anal crônica utilizando o escore

de incontinência de Wexner e distribuídas em dois grupos. Grupo 1 – Escore igual a zero

e Grupo 2 – maior ou igual a 1. As pacientes foram submetidas à avaliação  funcional e

anatômica do canal anal utilizando manometria anorretal e ultrassonografia tridimensional

anorretal.

Resultados: Das 36 pacientes incluídas, 33% tinham história de parto vaginal. Dezessete

pacientes foram incluídas no Grupo 1 e 19 no Grupo 2. Não houve diferença  quanto à

idade, paridade e tipo de parto entre grupos. Houve diferença  significante em relação  ao per-

centual de redução  na pressão de repouso quando comparado o grupo 1 com grupo 2. Não

houve diferença  no comprimento da musculatura esfincteriana entre grupos. No entanto, o

comprimento e o percentual de esfíncter anal interno seccionado foram significativamente

maiores  no grupo 2.

Conclusão:  Há correlação  entre os sintomas de incontinência fecal pós esfincterotomia com

o percentual de redução  das pressões de repouso, tamanho e percentual do esfíncter anal

interno seccionado.
© 2014 Sociedade Brasileira de Coloproctologia. Publicado por Elsevier Editora Ltda.
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mong those benign diseases involving the anal canal, anal
ssure  is a common occurrence in proctologic practice, cor-
esponding  to 10% of visits to colorectal units.1 The initial
pproach in the treatment of anal fissures is conservative,
iming to reduce the anal resting pressure by lowering the
phincter  tonus and improving the blood supply at the site
f  the fissure, thus promoting healing.2 Patients with chronic
nal  fissure are advised to drink fluids and fiber supplements,
s  well as using stool bulk-forming agents, emollient laxatives,
nalgesics, and to make use of topical anesthetics and warm
itz  baths.3,4

On failure of medical treatment with persistence of symp-
oms,  surgical treatment should be offered.3 Open or closed
ateral  sphincterotomy is considered the gold standard for
he  treatment of chronic fissures.2,3 This procedure results
n  decreased anal canal pressures, leading to improved per-
usion,  decreased pain and ulcer healing.5,6 However, when
nducing  a sustained reduction in anal resting pressure, a

ild,  but permanent, incontinence may  result.7–11 According
o  a systematic review of surgical studies conducted by Nelson,
he  overall risk of a continence disturbance after the surgery
s  approximately 10%, but can reach up to 35%.12

New imaging methods have enabled the realization of

etailed  anatomic studies of the anal canal and of the arrange-
ent  of sphincter muscles, resulting in an increased interest

n  using these methods to obtain a complete evaluation of
atients  with dysfunctions, aiming an adequate therapeutic
hoice.13,14 This study aims to evaluate the clinical, functional
and morphological outcomes of patients undergoing sphinc-
terotomy  for treatment of anal fissure, correlating the results
with  those factors that can interfere with fecal continence.

Method

From February 2011 to May  2013, we  evaluated female patients
with  a mean age of 42.35 (21–55) years old who  underwent
sphincterotomy due to chronic anal fissure and with anal
sphincter hypertonia proven with anorectal manometry from
the  Department of Coloproctology, Hospital Universitário Wal-
ter Cantídio, Universidade Federal do Ceará (HUWC-UFC). The
study  was approved by the Ethics Committee in Research of
the  Hospital.

The patients underwent a complete clinical and proctologic
evaluation and underwent anorectal manometry. Initially,
they  were clinically treated, including with hygiene and diet
guidelines,  stool bulk-forming agents and topic nitrates for 12
weeks.  Those who remained symptomatic were  referred for
surgical  treatment. After preoperative tests and a standard
flexible  sigmoidoscopy, an open lateral internal sphinctero-
tomy  was  performed by a group of 3 surgeons with expertise in
colorectal surgery, with a previously standardized technique,
with  transection of the internal anal sphincter extending up
to  the apex of the fissure.

The  patients were weekly followed at the coloproctology
outpatient clinic, HUWC-UFC, until complete healing of the

wound  and absence of symptoms. Four months after wound
healing,  the patients were  evaluated for anal continence by
an  examiner who did not take part of the surgical procedure

http://creativecommons.org/licenses/by-nc-nd/4.0/
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using the Wexner incontinence score,15 being divided into two
groups: group I – patients with incontinence score equal to
zero,  and group II – patients with score greater than or equal
to  1. Then, they were subjected to functional and anatomi-
cal  evaluation of the anal canal using anorectal manometry
and  anorectal tridimensional ultrasonography (3DUS), respec-
tively.

Nineteen  healthy female volunteers without proctologic
or  colorectal diseases, without previous proctologic surgery
and  without prior pelvic surgery, from the coloproctology
outpatient clinic, HUWC, were  also included for anatomical
evaluation of the anal canal.

Patients older than 55 years, obese, diabetic, suffering from
acquired  immunodeficiency syndrome, with complaints of
urinary  or fecal incontinence, women with associated benign
and  malignant anorectal diseases or with previous colorectal
or  proctologic surgery were  excluded from the study. Women
without  prior electromanometry, without evidence of anal
hypertonia,  and those with prior anal sphincter injury proven
by  imaging studies were  also excluded.

Anorectal  manometry

The equipment used to perform anorectal electromanometry
was  Medtronic® hydropneumatic electromanometer, com-
posed  of an eight-channel radial catheter. The examination
was  performed by a staggered manual removal technique at
intervals of one centimeter, starting 6.0 cm cranial to the anal
border  (AB) by the same examiner. The parameters evaluated
in  this study included mean resting pressure (Prest) and maxi-
mal  voluntary pressure (MVP).

Anorectal  three-dimensional  ultrasonography  (3DUS)

All participants underwent rectal enema 2 hours before the
examination.  A Pro-Focus ultrasound equipment with trans-
ducer  with 360◦, type 2052, with a frequency of 9–16 MHz
and  focal length ranging from 2.8 to 6.2 cm (B-K Medical,
Herley, Denmark) was  used. This transducer performs image
acquisition  automatically in the proximal-distal direction in a
segment of 6.0 cm for 50 s.

A  sequence of numerous parallel transaxial images is
acquired, resulting in a volumetric image  scanned into a cube,
enabling  an analysis on multiple planes. In all tests, a fre-
quency  of 16 MHz  and focal distance of 3.0 cm was  used.16,17

A scan was  performed with the aim to assess the complete
anatomy of the anal canal. All examinations were performed
by  a single investigator and evaluated by two coloproctologists
experienced in this method.

The  acquired images were analyzed in multiple planes.
The  evaluated parameters included measurements (cm) of

sphincter  muscle performed on sagittal and coronal planes
(Fig.  1): length of the external anal sphincter (EAS), length of
gap  (corresponding to the area of the anterior quadrant with-
out  striated muscle – between the proximal border of EAS
and  the proximal border of the puborectalis (PR), length of

external  anal sphincter-puborectalis (posterior) complex (EAS-
PR), length of intact contralateral internal anal sphincter (IAS),
length  of remaining IAS, length of IAS and percentage of tran-
sected  IAS during the operative procedure.
 1 4;3  4(3):174–180

Incontinence scores were  correlated with age, parity,
resting and maximal voluntary pressures quantified with
anorectal  manometry, and ultrasound anatomical measure-
ments  of sphincter muscle.

The  anatomical measurements of the anal canal obtained
by  anorectal ultrasonography were compared between
patients who underwent sphincterotomy and female volun-
teers.

The  intraclass correlation coefficient was  evaluated to
compare  ultrasound measurements between two examiners
experienced in 3D Ultrasound both for patients who  under-
went  sphincterotomy and for voluntary women.

Statistical analyzes were performed using GraphPad Prism
5.0  and SPSS version 17 for Windows® programs. The data
evaluation included descriptive statistical methods (mean,
standard  deviation, median, interquartile range). Regarding
the  analytical methods, we applied the Student’s t-test, one-
way  ANOVA and Fisher’s chi-squared test. p < 0.05 was  the
value  used for statistical significance.

ICC (intraclass correlation coefficient) was  also used
to  compare ultrasonographic anatomical measurements
between examiners with a confidence interval of 95%,
and  reliability was classified according to the Altmann
classification system (<0.20 = poor; 0.1–0.40 = reasonable;
0.41–0.60 = moderate; 0.61–0.80 = good; 0.81–1.00 = very
good).18

Results

Thirty-six patients who underwent sphincterotomy for the
treatment  of chronic anal fissure were included in this study.
No  postoperative complications were  observed, and healing
of  wounds between 2 and 3 months postoperatively was
observed.  The follow-up time ranged from 6 to 8 months after
the  surgical procedure. The control group included 19 asymp-
tomatic  volunteers.

The  mean age of patients undergoing sphincterotomy was
42.35  (21–55) years. The mean age of patients in the control
group  was 38.68 (21–50) years.

Regarding parity, among those patients who  underwent
sphincterotomy 14 (39%) were nulliparous, 12 (33%) had at
least  one vaginal delivery with a mean of 2 (1–3) births, and
10  (28%) underwent cesarean delivery without labor. In the
control  group, 7 (37%) patients were  nulliparous, 7 (37%) had
at  least one vaginal delivery with an average of 2 (1–3) deliv-
eries,  and 5 (26%) underwent cesarean section without labor.
The  distribution of parity and type of delivery were  similar
between groups (p = 0.8901).

The  incontinence score ranged from 0 to 7. Seventeen
patients had an incontinence score of zero (group I) and 19
patients  had greater than or equal to 1 scores (group II). In
relation  to group II scores, the median was 4 (3–7). When
groups I and II were compared regarding age, parity and mode
of  delivery, no statistical difference (p = 0.6361 and p = 0.9039,
respectively) was  observed.
Anal resting pressures in both groups decreased signif-
icantly when preoperative and postoperative figures were
compared  (p < 0.0001). There was  no significant difference in
preoperative (p = 0.2185) and postoperative (p = 0.1564) resting
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ressures in group I versus group II. However, a significant dif-
erence was  observed with respect to percentage decrease in
esting pressure, when comparing pre- versus postoperative
alues in group I versus group II (p = 0.0452) (Table 1).

There was  no significant difference between preoperative
nd postoperative maximal voluntary pressures (p = 0.4014) in
oth groups. Likewise, there were no significant differences

n  preoperative versus postoperative voluntary pressures
p  = 0.6316) when compared group 1 versus group 2 (p = 0.9793)
Table  1).
The  ultrasound evaluation showed internal anal sphincter
esion  in all 35 patients included in the study who under-
ent  lateral internal sphincterotomy. There was  no evidence

Table 1 – Clinical and functional (manometric) parameters of Gr

Evaluated data Group 

n  = 17 (47
Mean ± SD (

Age (years) 41.33 ± 3.17
Preoperative resting pressure (mmHg) 85.47 ± 4.48
Post-operative resting pressure (mmHg) 77.02 ± 13.1
Percentage of resting pressure reduction (%) 25.29 ± 4.75
Preoperative voluntary pressure (mmHg) 173.4 ± 22.5
Post-operative voluntary pressure (mmHg) 160.5 ± 17.8

a p < 0.05.
of anterior external anal sphincter and posterior puborectalis
injury, even in patients undergoing vaginal delivery.

The measures of sphincter muscle using 3DUS are listed in
Tables  2 and 3.

No  significant difference in the length of anterior external
anal  sphincter, external anal sphincter-puborectal (posterior)
complex  and in the gap, when comparing group I versus group
II.  However, the length and percentage of transected IAS were
significantly  higher in group II compared to group I. No  statis-
tically  significant difference in the length of contralateral IAS

was  observed (Table 2).

No significant difference in the length of the anterior
external anal sphincter, external anal sphincter-puborectal

oups 1 and 2.

1 Group 2 P
%) n = 19(53%)
range) Mean ± SD (range)

 (21–54) 43.35 ± 2.81 (21–55) 0.6361
 (64 –110) 98.66 ± 8.68 (40–139) >0.2185
9 (42–100) 59.55 ± 3.50 (34–80) 0.1564

 (9–48) 39.20 ± 4.39 (17–62) 0.0452a

1 (82–281) 187.0 ± 17.21 (120–289) 0.6316
9 (70–239) 161.0 ± 11.67 (82–224) 0.9793
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Table 2 – Measures of sphincter muscles using 3D anorectal ultrasonography in Groups 1 and 2.

Evaluated parameters Group 1 Group 2 P
n = 17 (47%) n = 19 (53%)

Mean ± SD (range) Mean ± SD (range)

Sectioned IAS (cm) 0.59 ± 0.04 (0.4–1) 0.87 ± 0.06 (0.4–1.3) 0.0024a

Percentage of transected IAS (cm) 18.71 ± 1.57 (9–30) 25.65 ± 2.14 (10–37) 0.0138a

Contralateral IAS length (cm) 3.14 ± 0.10 (2.7–4.3) 3.39 ± 0.08 (3.0–4.0) 0.0721
Anterior EAS (cm) 1.89 ± 0.04 (1.6–2.3) 1.90 ± 0.07 (1.6–2.6) 0.9464
EAS-PR (cm) 3.38 ± 0.11 (2.9–4.3) 3.66 ± 0.09 (3.0–4.5) 0.0840
Gap (cm) 2.01 ± 0.13 (1.1–3.2) 1.90 ± 0.07 (1.6–2.6) 0.4795

a p < 0.05.

Table 3 – Comparison between lengths of the anal sphincters (EAS – external anal sphincter, EAS-PR – external anal
sphincter-puborectal complex) and of the gap between patients who underwent sphincterotomy and voluntary
participants.

Control group Sphincterectomy group P
n = 24 n = 36

Mean  (standard deviation) Mean (standard deviation)

EAS, anterior (cm) 1.83 ± 0.234 (1.6–2.5) 1.89 ± 0.263 (1.6–2.6) 0.3456

EAS-PR (cm) 3.47 ± 0.449 (2.6–4.4) 

Gap (cm) 2.00 ± 0.535 (0.9–3.2) 

(posterior) complex and in the gap, when patients undergoing
sphincterotomy were  compared with volunteers (Table 3).

The  intraclass correlation coefficient for measures by
anorectal three-dimensional ultrasonography evaluated 30
patients:  20 patients who underwent sphincterotomy and 10
volunteers  presenting a very good result, ranging from 0.756
to  0.975 (Table 4).

Discussion

This study evaluated the clinical, morphological and func-
tional  results after sphincterotomy for treatment of anal
fissure  exhibiting high levels of fecal incontinence (in about
half  of patients) compared with the literature. The true inci-
dence  of fecal incontinence is underestimated and only few
doctors  actively question this subject, especially in patients
who  do not provide this information voluntarily.19 In this
study,  changes in fecal continence were  evaluated after com-
plete  wound healing, using the Wexner incontinence score.15
It is possible that the high frequency observed is due to the fact
of  considering as incontinent those patients with a score equal
to  or greater than 1, by the inclusion of only women  (who have

Table 4 – Distribution according to the intra-class
correlation coefficient for ultrasound measures.

Evaluated data ICC IC 95%
n  = 24

EAS length (cm) 0.938 0.863–0.973
Contralateral IAS length (cm) 0.934 0.834–0.974
Sectioned IAS length (cm) 0.886 0.756–0.967
Remaining IAS length (cm) 0.903  0.773–0.953
EAS-PR length (cm) 0.854 0.868–0.962
Gap (cm) 0.947 0.851–0.973
IAS injury angle (◦) 0.974 0.924–0.975
3.49 ± 0.360 (2.9–4.5) 0.3870
1.98 ± 0.504 (1.1–3.2) 0.4786

a shorter anal canal) and also by the way  of questioning about
incontinence, which was  performed actively: each patient was
individually  assessed by a coloproctologist not participating in
her colorectal surgical procedure, so that the woman could feel
more comfortable in her answer. Casillas et al. demonstrated
that patients may  feel embarrassed and deny some symptoms
in  the presence of their surgeons, and that they tend to ignore
subtle  problems after surgery, such as gas incontinence.20

Although controversial, several factors seem to affect the
final  postoperative result. Among these, the surgical tech-
nique  (open or closed),21 type of anesthesia (general or
local),22 length of the sphincterotomy,23,24 additional proce-
dures  performed,25 presence of previous anorectal surgery and
obstetric  history are included.26,27 In this study, the sphinc-
terotomy was  of open-type and according to the length of the
anal  fissure, showing excellent results with respect to wound
healing.  The rates of postoperative incontinence are similar
when  open versus closed technique were compared.8,11 Sul-
tan  et al. suggest in their study that the sphincterotomy ends
up  implying proportionally greater extension of IAS than the
surgeon’s  initial intention of performing.23 In our study, we
observed  that in patients with symptoms of fecal inconti-
nence, the size and percentage of the transected internal anal
sphincter  were significantly higher, around 25%, and this was
the  only factor that interfered with fecal incontinence. It has
been  shown also that the measurements of the anal sphinc-
ters  (EAS, EAS-PR and contralateral IAS) and of the gap were
similar  in patients with and without symptoms of fecal incon-
tinence,  excluding any morphological change additional to IAS
injury that could interfere with the results of this problem.

When  comparing age, parity and type of delivery
between continent and incontinent groups, no difference
was  observed. Asymptomatic anal sphincter defects are com-

mon  in women  after vaginal childbirth.23 In this study, we
chose  to exclude patients already with preoperatively diag-
nosed  lesions of the external anal sphincter, or diagnosed on
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ostoperatory ultrasonography, in order to try to evaluate the
esults  of the isolated transection of the internal anal sphinc-
er  as a factor that interferes with the loss of fecal continence.

A  careful patient selection, the absence of preoperative
roblems of continence and a meticulously performed surgi-
al  technique by surgeons skilled in proctologic surgery are
ecessary  to achieve good results.28

The endoanal ultrasound and anorectal manometry have
een  frequently used to evaluate patients with fecal incon-
inence.  Tjandra et al. compared patients who underwent
phincterotomy and that have become incontinent versus
hose  subjected to the same procedure, but without symptoms
f  anorectal incontinence, using anorectal ultrasound evalu-
tion.  Those patients with Wexner incontinence score above

 were  considered as incontinent.15,26,27 The median score of
ncontinence was  9 (6–13) and all women had undergone pre-
ious  vaginal birth and had a history of previous anorectal
urgery.26,27 In the present study, the score of incontinence
anged from 0 to 7, with a median of 4 for the incontinent
roup, and those participants with a score ≥1 were considered
s  incontinent. These differences in methodology and assess-
ent  may  explain the differences in results in the comparison

mong  studies.
The  sphincterotomy permanently decreases the resting

ressure that is elevated in most patients with anal fissures,
ith  anorectal manometry being able to demonstrate this

eduction,  when the procedure is performed in the pre- and
ostoperative period in patients undergoing this operation.29

n our patients, the manometric findings also demonstrated
hat lateral sphincterotomy significantly reduced anal resting
ressures  in patients with chronic anal fissure in the group
ith  and without symptoms of fecal incontinence. However,

he  percentage of reduction in resting pressures was  signif-
cantly  higher in the incontinent group. On the other hand,
arcia-Aguilar et al. found no statistically significant differ-
nce  between resting anal pressures in patients undergoing
phincterotomy and who became incontinent versus those
ho  remained continent.24 Studies show that the manometric
ndings and fecal incontinence symptoms may  not present

 correlation, because many  factors can interfere with fecal
ontinence  and present divergent results.24,26

Imaging procedures in anatomical studies of the anal
anal  are being increasingly used, broadening our knowl-
dge  and providing details often not visible in classical
natomical dissections. Anorectal ultrasound, specifically the
hree-dimensional mode with automatic acquisition, enables

 complete morphological evaluation of the anal canal in
ultiple  planes, being possible to perform accurate measure-
ents  of the longitudinal length of the sphincter muscle.16,17

egadas et al. demonstrated, by comparing the longitudinal
ength of sphincter muscle in the anterior anal canal between
enders,  that EAS and IAS are smaller in women; and that the
rea  deprived of EAS, the so-called gap, located in the proximal
nd  superior middle anal canal, is larger in women.16,17 Thus,
his  less resistant and significantly larger area could explain
he  high prevalence of disorders of continence and evacuation

n  females.

The preoperative endoanal ultrasound can identify an
nadvertent transection of EAS or an inadequate transection
f  IAS as reasons for the failure of fissure healing.30 Thus, this
;3 4(3):174–180  179

procedure may  be indicated in patients with high risk of anal
incontinence, and in multiparous women  and in those with
suspected  or known sphincter injury.21

In the present study, we used the three-dimensional
mode with automatic acquisition, enabling the assessment
of  the length of the sphincter muscle and the percent-
age of transected muscle, comparing the transected internal
anal  sphincter with its contralateral counterpart, to corre-
late  with the presence of symptoms of fecal incontinence.
Exact measurement of the length of the sphincter muscles
was  performed in all patients undergoing sphincterotomy and
compared  to those healthy volunteers without prior surgery, to
assess the anatomical structures related to continence and not
only  the internal anal sphincter transected during the sphinc-
terotomy.  Our measurements of muscle length are comparable
to  those made by Regadas et al., considering that these authors
used  similar devices and anatomical references.17 All mea-
surements taken by ultrasound were compared between two
observers  with experience in performing the procedure; a very
good intraclass correlation coefficient was observed, similarly
to  other studies in the literature, since simple measures of
length  of sphincter muscles were  performed, with use of a
transducer  with automatic acquisition, excluding the inter-
ference  of movement  of the probe.13,14

This study was  limited by the small number of patients
and  the exclusive review of female patients. Further studies
evaluating the results in males are needed to verify the effect
of  sphincterotomy in both genders.

The postoperative anal incontinence is a well-described
complaint among patients who underwent lateral internal
sphincterotomy for anal fissure.21 Thus, all these clinical,
manometric and ultrasound data add important new informa-
tion  and perspectives on the pre- and postoperative evaluation
of  patients with anal fissure. This joint evaluation could
provide data to plan quantitatively the muscle section during
sphincterotomy, avoiding changes in fecal continence, since
patients  may  add cumulative damage throughout their lives,
especially  females, for instance, by vaginal childbirth, other
proctologic  surgeries and menopause.

Conclusion

Female patients undergoing lateral internal sphincterotomy
present significant reduction in resting pressure of the anal
canal  associated with injury to the internal anal sphincter.
There is a correlation between symptoms of fecal inconti-
nence  after sphincterotomy with the percentage of reduction
in  resting pressures and size and percentage of the transected
internal  anal sphincter. No other factors affecting the results
were  identified.
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