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Surgical sphincterotomy (SS) has been the most commonly used treatment for chronic anal fissure
(CAF). Although effective, it is associated with gas and or fecal incontinence in (0-20%) intersphincteric Botulinum Toxin A (BTXA) injection is a non-surgical technique that may be used as an
option under certain circumstances for treatment of such condition.
To verify the effectiveness of the BTXA injection in relieving symptoms and healing of chronic anal
fissures.
Thirty patients with CAF were treated by BTXA 1 U/kg injected into the inter-sphincteric plane; as
an outpatient procedure, patients were re-evaluated after 1 week, and then every 2 weeks until the
fissure healed or surgery was required. The patients were followed up for one year by regular
attachment through phone call or visit, to evaluate the effects of treatment. Results, complications
and follow up were recorded.
In 25 patients (83%), the pain was disappeared after the first week; 20 patients (66%) presented
with a complete healing of the fissure in a period ranging between 1 to 3 months. Gas incontinence
was reported in 2 patients (6%) and solved spontaneously. No major complications were found, in 3
cases (10%) surgery was needed later on.
Since it avoids the greater risk of incontinence associated with SS, and it can be done as outpatient
procedure without admission or general anesthesia. We recommend the use of BTXA as the first
therapeutic approach for patients with chronic anal fissure.
Botulinum Toxin A, anal fissure.
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Introduction
n anal fissure is a common problem that
causes substantial morbidity in people
who are otherwise healthy. It is one of
the most common proctological diseases,
which manifests as pain and rectal bleeding on
defecation (1). Chronic anal fissure (CAF) is
associated with persistent hypertonia and

A

fibroses of the internal anal sphincter.
Manometric evidence of sphincter spasm
reflects elevated resting anal pressure (2,3),
which is responsible for its chronicity, thus,
conservative therapy alone rarely suffices.
Surgical sphincterotomy (SS) is highly effective
in providing good symptomatic relief and
healing. However, in up to 16% of cases, it can
be associated with significant complications,
such as fecal incontinence (4,5), as well as, it is a
relatively invasive procedure requiring hospital
181
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admission and a general anesthesia. In order to
reduce the risk of fecal incontinence,
alternative non-surgical approaches have been
described in the international literatures during
the last three decades to decrease the spasm in
the internal anal sphincter, thereby allowing
the fissure to heal with less complications and
morbidity (6). Jost and Schimrigk reported for
the first time the treatment of anal fissures
with Botulinum Toxin A (BTXA) in 1993 (7).
Pharmacological treatments such as BTXA
produce a reversible reduction in sphincter
pressure and have become the first line of
treatment for CAF due to their lack of
permanent complications (8-10).
The objective of this study is to evaluate the
effectiveness using BTXA technique in healing
rate and to describe its side effects in the
management of CAF.
Methods
The study included 30 patients who have
presented to authors private clinic with CAF
between August 2014 to September 2015; the
diagnosis was on clinical bases. The procedure
was discussed thoroughly with the patients
regarding its effectiveness and side effects; a
formal consent was signed by them.
Patients selection
The patients in whom the injection method
was applied have to fulfill the following criteria:
1- Single posterior or anterior fissure.
2- No previous anal surgery.
3- No underling pathology for the fissure.
4- No other anal condition.
5- Patient acceptance for the treatment.
Procedure
The patients were injected with BTXA (Botox,
Allergen100U). A 1ml insulin syringe with 26 G
and 0.8 mm length needle was used for
injection. The content of the vial was diluted in
1 ml isotonic saline and a dose of 1 U/kg
(minimum of 50 U and maximum of 100 U,
each 0.1 ml contain 10 U) was injected at 9
o'clock (lithotomy position) in the inter
sphincteric plane while the patient laying on
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his/her left side (figure 1). The site of injection
determined by putting the left index finger at
the anus and the thumb at inter sphincteric
plane, the needle introduced for its full length
and the drug injected slowly by using the right
hand. No sedation was used but local EMLA
cream (lidocaine 2.5% and prilocaine 2.5%) was
applied to the anal verge 10 minutes before
the procedure. The patients were followed up
after one week and then every 2 weeks until
the fissure healed or surgery was required. The
patients were followed up for one year by
regular attachment through phone call or on
need visit, to evaluate the effects of treatment.
No special advices wear given to patients. The
patients' records were reviewed for
improvement, healing, occurrence of side
effects, surgery, as well as recurrence of
symptoms.
Results
The study composed of 30 patients (20 males,
10 females; mean age (SD) of 33.3 (8.3) years),
the pain threshold was assisted by using
Numeric Pain Rating Scale by The National
Initiative on Pain Control (NIPC). From total of
30 patients, 25 patients (83%) were pain free
after the first week of injection; 4 patients
(14%) experienced less pain in comparison to
pre-injection time but still have pain especially
after defecation, one patient (3%) showed no
improvement regarding the pain. Bleeding was
the next main presentation, which was found
in 22 patients; it was disappeared from 17
patients (77%) after 1 week and from other 3
patients (13%) within two weeks, but continues
in 2 patients (9%) after one month of injection.
Twenty patients (66%) presented a complete
healing of the fissure in a period ranging
between 1 to 3 months; other 6 patients (20%)
had healing within 6 months; 4 patients failed
to show healing 6 months after injection (13%)
and 3 of them (10%) underwent surgery, while
one patient failed to be followed.
Gas
incontinence was reported in 2 patients (6%)
and solved spontaneously within 2 weeks. No
major complications were found. All patients
remained continent for stool after 1 year. From
26 patients who underwent complete healing
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in the first 6 months, 2 patients (7%) had
recurrence of the fissure within 6 months post

BTXA injection the patients follow up is shown
in table (1).

Figure 1. Site of Botulinum Toxin A injection. Picture by Henry Vandyke Carter [Public domain],
via Wikimedia Commons
Table 1. Follow up of patients
Follow up
Persistent post-injection pain
Persistent post-injection bleeding
Gas incontinence
Fecal incontinence
Failure of healing
Recurrence of fissure
Surgery needed
Discussion
Anal fissure was first described by Recamier in
1829 who recommended stretching the anal
sphincter to treat this condition (11). Anal
fissure affects all age groups, particularly young
adults. Ninety percent of all fissures occur
posteriorly and 10 percent anteriorly. Less than
1 percent of patients have both anterior and
posterior fissures (12). The etiopathogenesis of
CAF is not well understood. There is increased
intra-anal pressure at rest that might
contribute to an ischemic state of the anal
sphincter muscles. Indeed, the anodermal

Number and percentage
1 (3%) from 30 patients
2 (9%) from 22 patients
2 (6%) from 30 patients
0% from 30 patients
4 (13%) from 30 patients
2 (7%) from 26 patients
3 (10%) from 30 patients
blood flow of the posterior midline has been
shown to be reduced (13) and once wound
happened by trauma, which is mostly caused
by passing of hard stool, a devil’s circle of
spasm, pain, constipation and re-wounding
develops (14,15). The conservative treatment
involves using appropriate nutrition, fluid
intake, laxative and pain killer. Such treatment
is easy, cheap, safe and remains the basis for
all other treatments as well, but rarely suffices
alone in CAF. Surgical sphincterotomy is the
standard surgical management of CAF.
However, it can be associated with significant
183
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complications, such as fecal incontinence (5,6),
which may occur many years after sphincter
damage by anal surgery because sphincter tone
decreases by age (16). For that reason,
incontinence after SS has probably been
underestimated (17).
A Cochrane review (18), including three trials on
235 patients, showed that lateral internal
sphincterotomy (LIS) compared to BTXA had
superior healing rates (94% versus 67%). But
BTXA caused no incontinence compared to LIS
(0% versus 11%) in two trials including 191
patients (18). Same results through a metaanalysis, Sajid et al. compared surgical vs
chemical sphincterotomy using BTXA for the
treatment of CAF found that SS had a
significantly higher healing rate [P < 0.011] and
a significantly lower recurrence rate [P <
0.0221] than BTXA. However, there was a
higher complication rate [P < 0.0163] and a
higher risk of transient fecal incontinence [P <
0.0001] in the sphincterotomy group than in
the BTXA group (19).
The mechanism of action of BTXA is probably
by reduction in squeeze pressure and resting
pressure of the internal sphincter, these effects
should be related to the fibrosis of the internal
anal sphincter that is more prominent in the
site of the fissure than other sites in the
smooth muscle, BTXA blocks sympathetic and
parasympathetic nerve function and myognic
tone of the internal anal sphincter and the
acetylcholine receptor at external sphincter
(chemical sphincterotomy), (Acetylcholine is a
neurotransmitter at somatic neuromuscular
junctions, the parasympathetic nervous system
and
sympathetic
preganglionic
fibers
(cholinergic fibers), eliminating the sphincter
hypertonia resulting in increase in the local
tissue perfusion and healing of the CAF (20,21).
Muscle paralysis occurs within hours and the
effect remains for 3-4 months. This prolonged
effect allows the fissure to heal. This effect is
reversible because it is followed by axonal
regeneration and formation of new nerve
endings which avoids the risk of permanent
injury to the sphincter (22,23). Sphincter
184

manometry after BTXA injection has
demonstrated a lowering of resting internal
pressure (24). On the other hand, BTXA has a
direct analgesic effect causing relief of pain
before the healing of the fissure (25-27). BTXA
has also a good safety profile and tolerability
(28).
BTXA is either injected directly into the internal
anal sphincter muscle to promote anal
sphincter relaxation and subsequent healing or
into both the internal as well as the external
sphincter muscles (29) since both sphincters play
a role in the pathogeneses of CAF. Maria et al.
demonstrated that a peri fissural injection in
the posterior-median localization is less
effective than an injection along the anterior
midline. They observed an increased relaxation
effect by the latter technique (30). Huang et al.
(31) by using three-dimensional trans-perineal
sonographic evaluation of the anal sphincter
complex and Starck et al. by using
endosonography (32) showed that, the internal
anal sphincter started about 6 mm from the
anal verge, at the junction between
subcutaneous and the superficial part of the
external anal sphincter and ended at the anorectal junction and it possess the same
thickness throughout its length (0.19 ± 0.09 to
0.21 ± 0.75 cm), while the external sphincter is
thicker at its superficial part and more thicker
at 3 and 9 o'clock (0.40 ± 0.10 cm and 0.39 ±
0.11 cm respectively). Tacking in consideration
that BTXA shows a three-dimensional diffusion
of about 2 cm, which is considered adequate to
reach both the internal and external anal
sphincter (33), we choose the inter sphincter
plane for injection to cover both external and
internal sphincter, and to have the injection at
the thickest part of the sphincter complex.
Different dosage schedules have been used for
BTXA injection in the treatment of CAF. Most
investors use higher dosages as the response
rate is higher and the relapse rate is lower. Up
to 100 U BTXA have been used without any
severe adverse effects (33). The median lethal
dose (LD50) of BTXA is estimated to be 3000 U
for a 70-kg male (23). We think that a dose of 1
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U per/kg is safe and effective and reflect the
slandered dose through all other references.
The current recommendation of the American
Society of Colon and Rectal Surgeons states
that BTXA injection may be used for CAF that
fail to respond to conservative measures (34)
(evidence level II, recommendation B).
However, there was no consensus on dosage,
precise site of administration (internal anal
sphincter, external anal sphincter, or
intersphincteric space) and number of
injections. There were large variations between
studies in reported fissure healing and
recurrence rates with BTXA) injection. This may
be partly because of differences in the specific
toxin brand used, injection site, unit dose,
volume of solution injected, and most
importantly, length of follow-up used to assess
fissure outcomes.
Radwan et al. study showed that treatment
with BTXA was effective in 89% of patients
(from 38 patients) with chronic uncomplicated
anal fissure. Two patients' experienced minor
incontinence in the form of a fecal soiling
which disappeared later (35). Others reported
transient incontinence for air between 6 to
10% and for stool in up to 5% of patients (36-39).
Recurrence rates vary between 10 and 55% (40).
In this study, gas incontinence was reported in
2 patients (6%) and solved spontaneously
within 2 weeks. No major complications were
found. All our patients remained continent for
stool after 1 year.
Abscess formation is very rare, whereas this
adverse effect is seen in about 13% of SS
patients (41); we did not face this complication
in our series. In Cutan study, the healing rates
(≤ 6 months) are 60-90% and partial responses
are seen in many patients. However, nonresponders are rare (< 5%) resulting mostly due
to incorrect technique and/or diagnosis (29).
Menteş et al. (5) showed complete healing after
single injection in 45 of the 61 patients (73.8 %)
at the second month. After therapy with BTXA,
higher recurrence rates are expected, because
the sphincter tone is only temporarily reduced.
However, we and others have shown that

relapse rates after BTXA injection was very low
(36-42). However, in March 2013, the Medicines
and Healthcare Products Regulatory Agency
advised that all patients receiving any product
containing BTXA should be warned of the signs
and symptoms of toxin spread, such as muscle
weakness and breathing difficulties. They
should be advised to seek medical attention
immediately if they experience breathing
difficulties, choking, or any new or worsening
swallowing difficulties, as such side effects may
be life-threatening. We included this warning in
our consent form.
Regarding the cost, its worthy to said that 100
U of BTX A (Botox, Allergen) in the pharmacy is
about 200 $ only in our markets, the whole
procedure cost about 400 $, in comparison
with SS which cost about 800 $ as an average.
In conclusion BTXA injection for the
management of CAF is a simple procedure, can
be done in the outpatient clinic, avoids surgery
and general anesthesia, cost effective and
leads to healing of the fissure in an acceptable
percentage, with its very low potential risk of
incontinence. It can be regarded as the firstline treatment of choice for CAF. Surgery
should be offered to patients who do not
improve with BTXA. Patients presenting with
CAF should be informed about the available
treatment options as well as their risks.
The inter-sphincteric plane is preferable site for
injection; more studies are needed to compare
various sites of injections with each other. We
think that a dose of 1 U per/kg is safe and
effective and reflect the slandered dose
through all other references.
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