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Background: Nitric oxide donors such as isosorbide dinitrate (ISDN) are considered the first choice
of treatment for anal fissure. After reports of the successful treatment of such fissures with botulinum
toxin, this randomized blinded trial compared botulinum toxin with ISDN in the treatment of chronic
anal fissure.
Methods: Patients were randomized to receive an injection of botulinum in the internal anal sphincter and
a placebo ointment, or a placebo injection and ISDN ointment. The primary endpoint was macroscopic
fissure healing after 4 months.
Results: After 4 months macroscopic healing of the fissures was noted in 14 of 37 patients in the
botulinum group and 21 of 36 in the ISDN group. Pain scores were lower among patients who received
ISDN, although the difference was not significant. Side-effects were similar in the two groups.
Conclusion: In contrast with previous reports on botulinum toxin as a therapeutic agent for anal fissure,
this study found no advantage over treatment with a nitric oxide donor as regards fissure healing and
fissure-related pain.

Paper accepted 10 June 2009
Published online in Wiley InterScience (www.bjs.co.uk). DOI: 10.1002/bjs.6747

Introduction

An anal fissure is an ulcer or split located in the squamous
epithelium of the anus. It predominantly occurs in the
posterior midline1,2. The aetiology is debated, but spasm
of the internal anal sphincter (IAS) is likely to play
an essential role in the pathophysiology3,4. Pain, during
and after defaecation, is the main symptom and can
be disabling. Anal bleeding may occur intermittently.
Successful treatment results in an improved quality of
life5.

The mainstay of current therapy is directed at lowering
the resting pressure of the IAS. Historically this was
achieved surgically, but therapy has shifted towards
pharmacological treatment owing to the high incidence of
incontinence-related complications6. Topical isosorbide
dinitrate (ISDN) has long been the pharmacological
treatment of choice in the Netherlands. It acts as a
nitric oxide donor, lowering IAS pressure and producing
vasodilatation in the anoderm7. Another commonly used
nitric oxide donor is glyceryl trinitrate (GTN)8–10. In
a recent review of both nitrate oxide donors, the mean
healing rate was approximately 65 per cent6.

Treatment of anal fissures with botulinum toxin was
first described in 1993 by Jost and Schimrigk11. Injec-
tion of botulinum toxin into the anal sphincter blocks
acetylcholine release, thereby stopping neural transmis-
sion, causing transient hypotonia of the sphincter12. Since
the randomized controlled trial of botulinum toxin ver-
sus topical nitroglycerine13, botulinum toxin has become
increasingly popular and has been compared with other
treatment modalities6. This double-blind randomized trial
compared botulinum toxin with ISDN in the treatment of
chronic anal fissure.

Methods

All consecutive patients over the age of 18 years presenting
to a surgical outpatient clinic with a chronic anal fis-
sure between June 2002 and March 2006 were eligible for
inclusion in the study. The fissure was considered chronic if
symptoms had been present for at least 4 weeks, and phys-
ical examination showed typical signs such as visible fibres
of the IAS and a sentinel pile. Exclusion criteria were preg-
nancy, previous anal surgery, Crohn’s disease and systemic
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Assessed for eligibility
n = 186

Randomized
n = 108
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Excluded n = 78
Did not meet inclusion criteria n = 54
Refused to participate n = 24

ISDN ointment + placebo
injection n = 54

Botuliun toxin injection +
placebo ointment n = 54

Lost to follow-up n = 13

Analysed (intention to treat) n = 37

Lost to follow-up n = 9

Analysed (intention to treat) n = 36

Received treatment n = 36
Did not receive treatment n = 18

No show at date of treatment n = 10
Refused injection n = 8

Received treatment n = 37
Did not receive treatment n = 17

No show at date of treatment n = 13
Refused injection n = 4

Fig. 1 CONSORT diagram. ISDN, isosorbide dinitrate

causes of anal fissure. Patients who had already been pre-
scribed ISDN by a general practitioner were included only
once they had stopped taking it for a minimum of 2 months.

Patients were included after confirmation of the diagno-
sis by physical examination and/or proctoscopy, and after
giving informed consent. They were assigned randomly to
one of two treatment groups and given an appointment to
receive treatment. Randomization was done by a pharma-
cist using a block-design, computer-generated list. Both
the surgeon and the patient were blinded to the treatment
received.

Patients in the first group received an injection of 10
units botulinum toxin (Botox; Allergan, Irvine, Califor-
nia, USA) in the IAS on each side of the anterior midline14.
In addition, they were given a placebo ointment to apply
to the anoderm six times daily. Injection of the IAS was
accomplished by palpating the intersphincteric groove,
after which the needle was guided into the IAS, under
guidance of the index finger in the anal canal. Patients in
the second group received a placebo injection and ISDN
1 per cent ointment.

Complaints related to the anal fissure were evaluated
by means of a questionnaire completed before treatment,
and at 1, 2, 4, 6 and 12 months after treatment. Pain
was scored on a visual analogue scale ranging from 0 to
10. Proctoscopy was carried out at 2, 4 and 6 months.
If the fissure was still present at the 2-month follow-
up or pain scores did not improve, the treatment was
repeated in accordance with the initial randomization.
If symptoms persisted after 4 months, the surgeon was
free to choose any other treatment modality. The
protocol was reviewed and approved by the medical ethics
committee.

The primary endpoint of the study was macroscopic
healing of the fissure at 4 months. Secondary endpoints
were fissure-related pain, treatment-induced complica-
tions, fissure recurrence and costs.

Statistical analysis

A power calculation was made, based on healing rates
for ISDN (65 per cent) and botulinum toxin (90 per cent)
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from published data. At 80 per cent power and a
significance level of P < 0·050, it was calculated that
43 patients were required in each arm of the study.
Statistical analysis was undertaken using χ2 test for
clinical outcomes, and Student’s paired t test for
comparison of pain scores before and after treatment.
Patients were analysed according to the intention-to-treat
principle.

Table 1 Patient characteristics

Botulinum toxin
(n = 37)

ISDN
(n = 36) P‡

Age (years)* 40(11) 40(11) 0·762§
Sex ratio (M : F) 20 : 17 18 : 18 0·601
Duration of symptoms (months)* 3·4(2·7) 3·4(2·5) 0·742§
History of ISDN use 17 21 0·290
Pain score* 6·7(1·6) 6·4(1·0) 0·629§
Site of fissure

Posterior 30 29 0·955
Anterior 4 5 0·689
Other 3 2 0·317

Bleeding from fissure 24 27 0·345
Sentinel pile 17 21 0·290
Increased sphincter tonus† 29 28 0·951
Visible internal anal sphincter 17 16 0·897

*Values are mean(s.d.). †On physical examination. ISDN, isosorbide
dinitrate. ‡χ2 test unless indicated otherwise; §t test.

Results

Of 73 patients enrolled in the study, 37 were randomly
assigned to injection with botulinum toxin and placebo
ointment, and 36 to receive a placebo injection and ISDN
ointment (Fig. 1). Patient characteristics were similar in
the two groups (Table 1). The intersphincteric groove was
palpated easily in all patients followed by injection into the
IAS. Pain experienced as a result of the injection scored a
mean(s.d.) of 5·8(2·6) on a scale of 0–10. Compliance with
the prescribed application frequency of the ointment (six
times daily) is shown in Table 2.

Fig. 2 shows the clinical course in the two groups with
time. One patient who showed no improvement 2 months
after botulinum toxin injection chose not to undergo
a repeat treatment but instead had a lateral internal
sphincterotomy. Another two patients in the botulinum
group did the same after 4 months. One patient in the
ISDN group had a fissurectomy after 2 months. After
4 months, the fissure was healed in 21 of 36 patients in the
ISDN group compared with 14 of 37 in the botulinum toxin
group (odds ratio 1·69 (95 per cent confidence interval
(c.i.) 0·53 to 5·43)) (Fig. 3). After a median follow-up of
6·7 months, five of 37 patients in the botulinum toxin
group and nine of 36 in the ISDN group had recurrence of
the fissure (odds ratio 1·35 (95 per cent c.i. 0·36 to 5·44)).
A substantial number of patients were lost to follow-up.

Follow-up
(months) 0 2 4 6 12

Lost to follow-up n = 5 Lost to follow-up n = 4

Cured n = 5

Cured n = 1LIS, cured n = 2LIS, cured n = 1 Cured n = 7

Lost to follow-up n = 8 Lost to follow-up n = 5

Cured n = 4

Fissurectomy n = 1 Recurrence n = 9

Recurrence n = 5

Cured n = 16 (After 2nd treatment n = 4)

(After 2nd treatment n = 1)

Botulinum toxin
n = 37

Anal fissure
n = 73

ISDN
n = 36

Not cured n = 21
2nd treatment n = 8

Not cured n = 15
2nd treatment n = 9 Not cured n = 6

Not cured n = 10

Fig. 2 Flow chart showing course of treatment. LIS, lateral internal sphincterotomy; ISDN, isosorbide dinitrate
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Table 2 Number of applications of ointment daily

Botulinum toxin ISDN Difference P*

First month 4·29 (3·59, 4·99) 4·87 (4·22, 5·52) −0·58 (−1·54, 0·37) 0·229
Second month 4·91 (4·48, 5·34) 4·62 (4·04, 5·20) 0·29 (−0·47, 1·06) 0·445

Values are mean (95 per cent confidence interval). ISDN, isosorbide dinitrate. *Independent two-sample t test.

Table 3 Reduction in mean pain scores compared with baseline

Reduction in mean pain score from baseline

Botulinum toxin ISDN Mean difference P*

1 month 2·32 (1·32, 3·32) 2·94 (2·13, 3·75) −0·62 (−1·90, 0·67) 0·314
2 months 2·64 (1·35, 3·93) 3·29 (2·37, 4·21) −0·65 (−2·21, 0·92) 0·411
4 months 2·90 (1·36, 4·44) 3·44 (2·34, 4·54) −0·54 (−2·39, 1·31) 0·561

Values are mean (95 per cent confidence interval). ISDN, isosorbide dinitrate. *t test.
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Fig. 3 Percentage of patients cured and with recurrence after
treatment with botulinum toxin or isosorbide dinitrate (ISDN).
*P = 0·058, †P = 0·378, ‡P = 0·213 versus ISDN (χ2 test)

Thirteen patients in the botulinum toxin group and nine
in the ISDN group did not attend the 4-month follow-up
appointment.

Mean pain scores in both groups during follow-up are
shown in Fig. 4. A repeated-measures analysis showed
no difference between the groups. The proportions of
patients with an improved pain score at 1, 2 and 4 months’
follow-up compared with baseline was similar in the two
groups (Fig. 5). The reduction in mean pain scores from
baseline values was also comparable (Table 3). There were
no significant differences between the two groups in the
incidence of the most important side-effects (Table 4).
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Fig. 4 Mean pain scores at baseline and follow-up after treatment
with botulinum toxin or isosorbide dinitrate (ISDN)

Table 4 Side-effects

Botulinum toxin
(n = 37)

ISDN
(n = 36) P*

Headache
1 month 9 of 31 6 of 32 0.473
2 months 7 of 28 6 of 31 0.667
4 months 7 of 21 7 of 27 0.290

Incontinence to flatus
1 month 5 of 31 2 of 32 0.176
2 months 2 of 28 1 of 31 0.468
4 months 1 of 21 0 of 27 0.175

ISDN, isosorbide dinitrate. *χ2 test.

The price of preparing one treatment with botulinum
toxin was ¤271·00, compared with ¤10·07 for one
tube of ISDN ointment, which lasted for approximately
1 month.
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Fig. 5 Percentage of patients with improved pain scores
compared with baseline after treatment with botulinum toxin or
isosorbide dinitrate (ISDN). *P = 0·017, †P = 0·075,
‡P = 0·130 versus ISDN (χ2 test)

Discussion

This study found no statistically significant advantage of
botulinum toxin over ISDN in the treatment of chronic
anal fissure, in terms of healing and recurrence rates,
fissure-related pain and side-effects.

Treatment of anal fissure, which affects about
10 per cent of patients in a colorectal practice15, remains
difficult. A Cochrane review published in 2006 stated
that medical therapy for chronic anal fissure, acute fis-
sure and fissure in children has a chance of cure that is
marginally but significantly better than that of placebo16.
Moreover, because patient satisfaction with the current
topical treatment is low owing to frequent side-effects
and the tedious application routine, a better alternative
is needed. Botulinum toxin was first described as an
agent for anal fissure in 199311 and early results seemed
promising, although variable results have been reported
since6,13. This study is the first double-blind randomized
trial to compare botulinum toxin with a nitric oxide donor.
Double-blinding was of crucial importance, especially in
analysing the pain scores, to avoid bias related to use of
injections.

The primary endpoint of macroscopic healing after
4 months was achieved in a higher proportion of patients in
the ISDN group, but the healing rate was not statistically
significant from that in the botulinum group. More patients
treated with ISDN showed improvement in pain scores
and the absolute improvement was greater than seen with
botulinum toxin, although these differences were again
not statistically significant. This trend towards better

healing in favour of ISDN must be interpreted with
caution because the study was not powered to prove an
advantage of ISDN over botulinum toxin. One explanation
for the lack of statistically significant findings could be that
the study was underpowered. The goal of 43 patients
in each group was not reached because the trial was
ended prematurely owing to stagnating inclusion. It is
also possible that the power calculation was based on
incorrect assumptions about expected healing rates with
botulinum toxin. The present study was initiated after
Brisinda and colleagues13 published a randomized trial
showing a significantly higher healing rate with botulinum
toxin in comparison to GTN ointment; an almost
100 per cent healing rate was achieved with botulinum
toxin. The figures used in the power calculation in the
present study were based partly on data from this trial,
but also took into account the modest healing rates
achieved with botulinum toxin reported in the more
recent literature. In a Cochrane review, success rates
with botulinum toxin were equal to those of GTN, a
nitric oxide donor16. The review identified heterogeneity
of the botulinum toxin results, which disappeared after
excluding Brisinda and co-workers’ data13. Owing to the
shortcomings of the present study, a better success rate for
botulinum toxin over ISDN cannot be excluded, but seems
unlikely.

There has been some debate about the optimal dose
of botulinum toxin to be used in the treatment of anal
fissure. One randomized trial showed better results with
a total of 30 units instead of the 20 units used in the
present study17. In contrast, other papers have reported
equally poor results with higher doses of botulinum
toxin18,19. The near 100 per cent success rate reported
by Brisinda and colleagues13 was achieved with 20
units.

A significant number of patients did not attend follow-up
appointments during the course of this trial. It is not known
whether their fissures healed or they were dissatisfied with
the treatment result. Calculations were carried out with
all patients lost to follow-up considered to have either
a healed or an unhealed fissure. In both scenarios, there
was no advantage of one treatment over the other. One
reason for the low attendance could be poor compliance
with the routine of ISDN application six times daily,
necessary owing to its short pharmacological activity of
approximately 3 h.

The need for multiple daily applications is a clear
disadvantage of ISDN. The single injection of botulinum
toxin may turn out to be a more important factor in
favour of this agent as a primary treatment over ISDN
than the questionably better healing rates. In this respect,
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topical GTN or diltiazem, a calcium channel blocker,
could also be considered as first-line treatment as these
have to be applied only twice daily and have comparable
results to ISDN ointment20. Moreover, diltiazem cream
has fewer side-effects than nitric oxide donors21. In a
recent meta-analysis comparing botulinum toxin with
GTN for chronic anal fissure, botulinum toxin was
found to be as effective as GTN, but with a lower
complication rate, especially headache22. In contrast,
adverse effects in both groups were similar in the
present study. The reason for this is unclear as headache
is not a commonly reported side-effect of botulinum
toxin.

In conclusion, the healing rates of botulinum toxin
compared with ISDN, in combination with the difference
in costs, do not support the use of botulinum toxin
as a primary agent in the treatment of anal fissure.
Moreover, in contrast to those who have advocated
botulinum toxin as ‘rescue’ treatment23–25, the present
authors believe that this agent will offer no real benefit
after other treatment modalities. However, it may prove
beneficial in combination with other treatments such
as fissurectomy26,27. Finally, botulinum toxin may be
considered as an alternative treatment for patients who
suffer headache with nitric oxide donors or those unable to
comply with the application regimen.
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Malignant enterocutaneous fistula

This 71-year-old woman initially had a laparotomy for perforated appendicectomy as a young
woman. She developed an incisional hernia approximately 25 years ago and underwent mesh
repair. The repair lasted for 20 years after which time the hernia recurred. She had attempted
repair at another hospital which resulted in multiple enterotomies, abandonment of
procedure and subsequent multiple enterocutaneous fistulae. Due to increasing difficulties
managing the fistula and no evidence of improvement she was referred to the Cleveland
Clinic for assessment. It was noted that the edges of the fistula were rolled and multiple
biopsies of it were taken. Histology confirmed widespread squamous cell carcinoma of the
skin edges. No surgical procedure was performed and the patient was managed conservatively.

Eoghan T. Condon, Ian Lavery Colorectal Surgery. Digestive Disease Institute. The Cleveland Clinic Foundation.
9500 Euculid Ave. Cleveland, OH. 44195 (e-mail: condone@CCF.org)

Snapshots in Surgery: to view submission guidelines, submit your snapshot and view the archive, please visit
www.bjs.co.uk

Copyright  2009 British Journal of Surgery Society Ltd www.bjs.co.uk British Journal of Surgery 2009; 96: 1393–1399
Published by John Wiley & Sons Ltd


