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Abstract
Introduction Chronic anal fissure is a common benign disorder; for this condition, lateral internal sphincterotomy is the
“gold standard” of treatment. Alternative medical treatments have not proven to be as effective as left lateral internal
sphincterotomy.
Aim This randomized trial was designed to compare the use of 0.25% glyceryl trinitrate ointment and anal cryothermal
dilators with the use of 0.4% glyceryl trinitrate ointment alone in the treatment of chronic anal fissures.
Methods Between 1 June 2006 and 31 December 2007, 60 consecutive patients who were suffering from chronic anal
fissures were randomized into two groups. The patients in group A (n=30) were treated with 0.25% glyceryl trinitrate
ointment and anal cryothermal dilators twice daily, and those in group B (n=30) were treated with 0.4% glyceryl trinitrate
ointment alone twice daily. The treatment was administered to the patients in each group for 6 weeks, and all patients were
examined 7 weeks after the start of the trial.
Results Prior to treatment, the symptoms and the measurements of anal pressure were similar in both groups. At 7 weeks,
the maximum resting pressure was significantly lower in group A (P<0.05), in which 86.6% of the patients were
asymptomatic in comparison with 73.3% of the patients in group B. After 1 year of follow-up, 25 patients (83.3%) in group
A and 18 patients (60%) in group B presented no recurrence of symptoms (P<0.05)
Conclusions Treatment of chronic anal fissures with 0.25% glyceryl trinitrate ointment and anal cryothermal dilators was
more effective than the administration of 0.4% glyceryl trinitrate ointment alone.

Keywords Chronic anal fissure . Glyceryl trinitrate
ointment . Anal cryothermal dilators

Introduction

Chronic anal fissure is one of the main causes of anal pain
and bleeding in young adults. The condition is often

diagnosed in young adults, and there are no significant
differences in incidence between the two genders.1 The true
incidence of anal fissures is not well defined.2 Reports
estimate that approximately 10% of the patients who attend
coloproctology outpatient clinics present with chronic anal
fissures.3

The etiopathogenesis of idiopathic anal fissures has also
not been explained fully. Most patients present with
hypertonia of the internal anal sphincter,4–7 and therefore,
the passage of hard feces lacerates the anal skin. Although
such lacerations would heal spontaneously in subjects with
normal anal pressures, in those with high resting anal
pressures, the lacerations become chronic due to the
abnormal activity of the internal sphincter.8

Klosterhalfen et al.9 advanced the theory that the process
described above alters the vascular supply of the posterior
region of the anal canal, as shown by angiographic studies
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that were conducted on corpses and that the reduced blood
flow is the cause of the abnormal resting anal pressure.10

Gibbons and Read11 proposed that muscular spasm reduces
blood flow near the posterior commissure and thus
encourages the development of chronic anal fissures.
Hence, hypertonicity in the sphincter plays a key role in
the process, and it is therefore the main target of both
surgical and medical treatments for the condition.

A significant drop in anal pressure, similar to that
observed in patients who undergo left lateral internal
sphincterotomy (LIS),12 is associated with a considerable
increase in blood flow to the posterior commissure. This
may explain the healing process13,14 that occurs in >90% of
patients.15

A reduction in pressure can be induced effectively by
manual dilation of the anus,16 but in a large number of
patients, this process causes iatrogenic lesions in the external
anal sphincter.17,18 Temporary chemical sphincterotomy,
which involves the administration of drugs that induce a
transitory reduction in sphincter tone, can encourage the
process of re-epithelialization in these patients.

Many protocols for the conservative treatment of anal
fissures have been proposed, and these are based on the use
of glyceryl trinitrate (GTN), botulinum toxin, and topical
calcium channel blockers. However, all the therapeutic
regimens that have been proposed so far result in a high
incidence of relapse19 and are only slightly more effective
than the administration of a placebo.20

The use of anal dilators alone is more controversial.
Satisfactory results have been reported21; Sileri et al.22

reported a rate of healing of 46%, which is slightly higher
than that obtained with GTN. However, the use of anal
dilators does not seem to reduce the number of patients who
require LIS surgery to treat anal fissures.19,23,24

The standard management of chronic anal fissure
involves the use of medical treatment followed by LIS
surgery. In recent years, it has also been shown that
combined therapy can favor the healing of fissures.25

In our first trial was compared the efficacy of 0.25%
glyceryl trinitrate ointment in association with cryother-
mal anal dilators by only applying 0.25% gliceryl
ointment and only using cryothermal anal dilators, during
2 years of follow-up. We reported a healing rate of 87.5%,
at the 2-year follow-up visit, in patients who used anal
dilators and 0.25% glyceryl trinitrate. In contrast, treat-
ment with the anal dilator alone gave a healing rate that
was comparable to that for treatment with GTN alone. We
believe that the use of cryothermal anal dilators alone
cannot increase the success rate above that seen with
medical therapy. However, we hypothesize that anal
dilators can be of great use in the treatment of chronic
anal fissures when administered in association with 0.25%
glyceryl trinitrate ointment.26

This prospective randomized study was designed to
evaluate and compare the efficacies of regimes that
involved a combination of anal dilators and 0.25% glyceryl
trinitrate ointment with that of the application of 0.4%
glyceryl trinitrate alone for the treatment of chronic anal
fissures. The results were assessed during a follow-up
period of 1 year.

Materials and Methods

Between 1 June 2006 and 31 December 2007, 60 patients
who had been diagnosed consecutively with chronic anal
fissures were enrolled in this prospective randomized trial.
The diagnosis of chronic anal fissures was based on a
duration of symptoms of at least 8 weeks, irrespective of
the presence of hypertrophic anal papillae or of a sentinel
nodule. The patients were allocated randomly to two groups
by the use of GraphPad Software® (GraphPad Software,
Inc., San Diego, CA, USA). Patients in group A were
treated with 0.25% glyceryl trinitrate ointment and anal
cryothermal dilators (DilatanPlus®; Sapi Med, Alessandria,
Italy), whereas the patients in group B were given 0.4%
glyceryl trinitrate ointment alone. The exclusion criteria
were as follows: patients with systemic diseases whose
clinical expression included anal fissures; those who had
fecal incontinence, 3rd–4th degree hemorrhoids, migraines,
a history of heart failure, or a history of myocardial
infarction; individuals who had received prior anorectal
surgery or radiotherapy for diseases in the pelvic and
perineal region; and patients who were currently receiving
anti-arrhythmic therapy.

Patients were enrolled prior to the commencement of
medical treatment, and they received a clinical evaluation
and were assessed by anorectal manometry. The clinical
evaluation recorded the nature, duration, and location of the
symptoms, and the degree of severity of the anal fissure
was classified on the basis of the extent of exposure of the
internal sphincter fibers, as proposed by Kennedy et al.27

The intensity of pain was evaluated with a visual analog
scale (VAS; 0 = no pain; 10 = maximum pain). The clinical
evaluation was completed by calculating the constipation
score, using criteria that were established by the Cleveland
Clinic Florida’s Constipation Scoring System.28 Quality of
life was assessed by administering the questionnaire of the
Short-Form Health Status Survey (SF-36).

The enrolled patients were required to record their
defecation habits in a special diary during administration
of the proposed therapeutic protocol. The patients were
requested to note the onset of headaches, hypotension, and
tachycardia, and if these symptoms required the intake of
drugs, they were requested to specify the drug and the
dose used.
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The patients who were assigned to group A were also
asked to report any discomfort that arose from the use of
the dilators on a VAS (0 = no discomfort; 10 = maximum
discomfort). The Wexner Incontinence Score Questionnaire
was adopted to evaluate the presence of fecal incontinence
at the completion of treatment.29

Anorectal manometry was performed using a computer-
ized system that was based on eight channels, with flexible
probes 4.5 mm in diameter that were perfused with water
and placed on the circumference (the Polygraf™ID Multi-
Parametric Recorder with POLYGRAM NET® analysis
software; Medtronic, Minneapolis, MN, USA). A continu-
ous and stable pull-through procedure was used. The
following parameters were considered: the length of the
sphincter in millimeters, the maximum resting pressure
(MRP) and maximum squeezing pressure (MSP) in milli-
meters of mercury, and the presence or absence of the
rectal–anal inhibiting reflex.

Patients in group A used a small anal cryothermal dilator
(23 mm) for the 1st week of treatment (Fig. 1). The device
was heated for 15 min by soaking it in warm water (40°C);
a standard mercury thermometer was used to check its
temperature. It was then introduced completely into the anal
canal, with the patient in the left lateral decubitus position,
and was left in place for 10 min. Insertion was facilitated by
lubricating the dilator with a gel preparation that contained
the active principles calendula, klamath weed, horse
chestnut, wild chamomile, allantoin, and propolis (Dilatan
Crema®; Sapi Med, Alessandria, Italy). Subsequently,
0.5–1 g (approximately 2 cm) of 0.25% glyceryl trinitrate
ointment was applied after local hygiene of the anal edge
and just inside the anus. This procedure was repeated twice
daily (morning and evening). During the 2nd week of the
treatment protocol, a medium-sized anal cryothermal dilator
(27 mm) was used, and from the 3rd to the 6th weeks, the
patient was required to use a large dilator (30 mm). The
total duration of treatment was 6 weeks.

The anal dilator that was used in this study, Dilatan
Plus®, was developed specifically for this type of condi-
tion. It has a cylindrical shape, which becomes conical
toward one end. The surface of the dilator is perfectly

smooth. The internal compartment is hermetically sealed
and contains a jelly that is capable of retaining heat.

Patients in group B applied a dose of 0.4% glyceryl
trinitrate ointment on the anal edge and just inside the anus
twice daily for 6 weeks. The 4 mg/g dose of ointment
contained approximately 1.5 mg of glycerine trinitrate (in a
length of approximately 2.5 cm).

The 30 patients that were enrolled in group B were
treated with a 0.4% glyceryl trinitrate ointment because
recent large dose-finding studies showed that a concentra-
tion of 0.4% was most effective in relieving pain from
chronic anal fissure without affecting the process of
healing. In addition, this concentration is licensed for the
treatment of chronic anal fissure in Europe.30

Patients belonging to each group were prescribed a diet
rich in fiber and took a supplement of bulking agent
(Psyllium plantago) 30 min before main meals, together
with a large volume of fluids. One week after completion of
the trial, all the patients were evaluated once again by
clinical examination, anorectal manometry, assessment of
pain and discomfort issuing from the use of dilators, and
the SF-36 questionnaire. The clinical diaries were studied
closely. Patients were deemed to be healed if the symptoms
had resolved and the anal skin had re-epithelialized.
Healing was considered to be incomplete when the lesion
had failed to re-epithelialize completely, despite the
resolution of symptoms. Such patients were evaluated to
investigate whether the failed re-epithelialization was
associated with the presence of chronic anal fissure (i.e.,
present for over 8 weeks) with factors such as cornified
edges of the lesion, exposure of sphincter fibers that were
undergoing fibrotic evolution, and/or relative anal stenosis
secondary to spasm or fibrosis of the internal sphincter. The
secondary endpoints were improvement in the intensity of
pain and the development of side effects.

Recurrence was defined as a fissure that had been healed
previously by treatments but relapsed subsequently and was
detectable on clinical examination. The follow-up evalua-
tion included a clinical examination that was performed
12 months after completion of the treatment. Anorectal
manometry was repeated only in patients in whom the

Figure 1 Anal cryothermal
dilators.
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symptoms did not resolve and those who suffered a
recurrence of the condition.

Statistical Analysis

The data were analyzed using GraphPad Software®, and the
results were recorded as the mean value ± standard
deviation (SD). The paired sample t test was performed to
compare the variations in MRP and MSP within the groups
before and after clinical treatment. The values were deemed
to be statistically significant at P<0.05.

Data on the intensity of pain and discomfort that were
obtained prior to treatment and during the follow-up and
those obtained from the SF-36 questionnaire were com-
pared. Continuous variables were analyzed using the
Student t test for those variables with Gaussian distributions
and with the nonparametric Mann–Whitney test for non-
normal distributions. P values<0.05 were deemed signifi-
cant. Differences between percentages were analyzed using
the Fisher exact test.

Results

The demographics of the patients and characteristics of the
fissure are shown in Table 1. The study enrolled 27 males
(45%) and 33 females (55%). In 35 patients (58.3%), the
fissure was located in the posterior commissure of the anus,
and 35 patients (58.3%) complained of the concurrent
presence of pain and bleeding during defecation. Forty-five

patients (75%) complained of constipation, which was
assessed with the criteria that were established by the
Constipation Scoring System of the Cleveland Clinic in
Florida, USA.28 The mean intensity of anal pain was 7.1 in
group A and 7.2 in group B. No statistically significant
differences were detected between the two groups with
respect to patient characteristics and the duration of
symptoms.

Anal Manometry

The mean (SD) MRP was 106.1 (18.92) and 109.8
(17.50) mmHg in groups A and B, respectively. The mean
(SD) MSP was 189.3 (29.88) and 195.2 (31.79) mmHg in
groups A and B, respectively. All patients had an intact recto-
anal inhibitory reflex. The average length of the anal canal
was 4 cm (range, 2–4 cm). Before the treatment, there were no
statistically significant differences in the results of the anal
manometry between the two groups (P>0.05; Table 2).

Follow-up Examinations

In group A, 26 patients (86.6%) reported complete
resolution of their symptoms during the follow-up visit
7 weeks after the initiation of treatment. The anal fissure
persisted in three patients (10%). One patient in group A
did not follow the advised protocol and was therefore
excluded from the trial. The discomfort and the pain, which
were evaluated with a VAS, were 3.9 and 4.0, respectively.
Patients whose lesions had healed demonstrated a consid-

Characteristics Group Ab (n=30) Group Bc (n=30) P

Gender (men/women) 13/17 14/16

Mean age (years) 23.67 (range 18–40) 22.93 (range 18–42) nsd

Mean symptoms duration (weeks) 15.87 (range 8–31) 15.73 (range 8–34) nsd

Fissure position

Posterior midline 18 (60%) 17 (56.66%)

Anterior midline 12 (40%) 13 (43.33%)

Pain 5 (16.66%) 6 (20%) nsd

Bleeding 7 (23.33%) 7 (23.33%) nsd

Pain and bleeding 18 (60%) 17 (56.66%) nsd

Pain score 7.133 (range 2–9) 7.233 (range 3–9) nsd

Sentinel pile 8 (26.66%) 9 (30%) nsd

Anal papilla 15 (50%) 12 (40%) nsd

Sentinel pile and anal papilla 3 (10%) 6 (20%) nsd

Constipation 22 (73.33%) 23 (76.66%) nsd

CCF-CS 15.63 (range 8–20) 15.37 (range 8–19) nsd

Fissure scorea

Grade 1 10 (33.33%) 10 (33.33%) nsd

Grade 2 16 (53.33%) 15 (50%) nsd

Grade 3 4 (13.335) 5 (16.66%) nsd

Table 1 Patients Demographics
and Fissure Characteristics

CCF-CS Cleveland Clinic Flori-
da’s Constipation Scoring System
a Fissure grade: grade 1—fissure
with exposed internal anal
sphincter; grade 2—deeper
fissure with widely exposed in-
ternal anal sphincter; grade
3—deep undermined fissure
b Group A—0.25% glycerine
trinitrate ointment and anal
dilators
c Group B—0.4% glycerine
trinitrate ointment
d One-way analysis of variance
with Bonferroni’s multiple
comparison test (ns=P>0.05)
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erable reduction in values of anal pressure as measured by
manometry. The mean (SD), in group A, MRP was 83.70
(14.79) mmHg (P<0.05 [t test]). The mean (SD) MRP was
135.8 (20.57) mmHg (P<0.05 [t test]). No patients, in
group A, developed side effects such as fecal incontinence
or leakage of stool. The median score on the Wexner
Incontinence Questionnaire was 0 (range, 0–2).29

Twenty-five patients in group A (83.3%) were healed
completely, and they reported no further symptoms during
the follow-up period of 1 year. One patient (3.3%) reported
a recurrence at the follow-up assessment 1 year after the
initiation of treatment. At the end of the follow-up period,
no other recurrence had been observed in group A.

In group B, complete healing of the fissure occurred in
22 patients (73.3%) after 7 weeks. Seven patients (23.3%)
complained of persistent symptoms. Four patients (13.3%)
complained of intense headaches that required analgesics
(nonsteroidal anti-inflammatory drugs, NSAIDs), while one
patient (3.3%) reported suffering from severe orthostatic
hypotension that required admission to an Emergency
Department and resulted in subsequent exclusion from the
study. This patient complained of persistent symptoms at
the following clinical examination. Four patients (13.3%)

complained of transitory mild headaches that required no
treatment, and four patients reported anal pruritus. The
pain, which was evaluated with a VAS, was scored as 3.6.
For the patients whose anal fissures had healed, the results
of the anorectal manometry showed a significant decrease
in anal pressure. The mean (SD), in group B, MRP was
93.67 (17.57) mmHg (P<0.05 [t test]) and the mean (SD)
MSP was 145.5 (22.01) mmHg (P<0.05 [t test]). No patient
in group B reported on the Wexner Incontinence Score
Questionnaire29 that they had experienced fecal inconti-
nence. The mean score for assessment of continence by
means of the Wexner Incontinence Questionnaire in this
group was 0 (range 0–3).

Complete healing occurred in 18 patients in group B
(60%) after 1 year. A recurrence of anal fissure in four
patients (13.3%) was detected at the follow-up assessment
1 year after the completion of treatment (see Table 3).

The evaluation of the outcome also considered the
quality of life, which was gauged by use of the SF-36
form. This questionnaire gives a general nonspecific score,
which showed a statistically significant improvement in
the domains that measure vitality, physical function, social
function, and body pain as compared with the baseline

Symptoms Group Aa (n=30) Group Bb (n=30)
No. (%) No. (%)

Gas incontinence 0 0

Fecal soiling 0 0

Fecal Incontinence 0 0

Orthostatic hypotension 0 1c (3.3%)

Headaches 0 8 (26.6%)

Pruritus ani 0 4 (13.3%)

Failure to comply with the protocol 1 (3.33%) 0

Persistence of fissure 3 (10%) 7 (23.3%)

Healing of fissure at 7 weeks 26 (86.6%) 22 (73.3%)

Healing at 1-year follow-up 25 (83.3%) 18 (60%)

Recurrence at 1-year follow-up 1 (3.3%) 4 (13.3%)

Table 3 Clinical Results of
Treatment

a Group A—0.25% glycerine
trinitrate ointment and anal
dilators
b Group B—0.4% glycerine tri-
nitrate ointment
c The patient was excluded from
the trial

Table 2 Anorectal Physiology Results Before the Treatment

Anorectal physiology results Group Aa (n=30) Group Bb (n=30) P

MRP (mmHg) 106.1±18.92 (range 83.0 -148.0) 109.8±17.50 (range 85.0–142.0) nsc

MSP (mmHg) 189.3±29.88 (range 144.0–259.0) 195.2±31.79 (range 146.0–264.0) nsc

Sphincter length (cm) 4 (2–4) 4 (2–4)

Inhibitory recto-anal reflex present present

Data are presented in mmHg with mean values ± SD

MRP maximum resting pressure, MSP maximum squeezing pressure
a Group A—0.25% glycerine trinitrate ointment and anal dilators
b Group B—0.45% glycerine trinitrate ointment
c One-way analysis of variance with Bonferroni’s multiple comparison test (ns=P>0.05)
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measurements and follow-up records (P<0.05). All
patients who failed to respond to the conservative
treatment underwent left lateral internal sphincterotomy,
except for the patient in group B who had suffered an
episode of severe orthostatic hypotension and declined all
further treatment.

Discussion

Chronic anal fissure manifests as a linear ulcer in the lower
region of the anal canal. This painful condition is character-
ized by pain and bleeding that is associated with defecation.
The therapeutic approach to patients with anal fissures is
controversial. Numerousmedical and surgical treatments have
been proposed over the past three decades in an attempt to
reduce the hypertonicity of the internal anal sphincter and to
facilitate the process of re-epithelialization.28

Left lateral internal sphincterotomy is the “gold stan-
dard” treatment for chronic anal fissures and has resulted in
a rate of healing of approximately 90%.15,20 The reported
postoperative incidence of fecal incontinence ranges from
1.3% to 66%. In general, the transitory episodes of gas and
liquid fecal incontinence that can occur after surgery
resolve spontaneously within a few weeks.31–35

On the basis of theoretical considerations, fecal incon-
tinence following sphincterotomy can be attributed either to
a surgical error or to mistaken recording of the case history.
Young women with a history of obstetrical lesions present a
higher risk of incontinence; therefore, patients must be
selected carefully for surgery. An intra-anal ultrasound scan
should be performed on all patients whose case history
reports sphincter injuries, in order to detect those patients
who are at risk of suffering from incontinence after
sphincterotomy. However, the need to minimize the risk
of incontinence may require the use of surgical procedures
that involve insufficient sectioning of the internal sphincter
and thus expose the patient to a risk of relapse.

Manual anal dilation has long been considered a valid
therapeutic approach to chronic anal fissures. However,
many studies have questioned the efficacy of manual anal
dilation in the prevention of damage to the external
sphincter17 and have reported a high incidence of inconti-
nence following the procedure.1,18 Only a few studies have
demonstrated the effectiveness of the method.16 McNamara
et al.36 reported that the anal sphincter pressure had
returned to normal levels by 5 months after the procedure.
The poor efficacy and risks of side effects that are
associated with manual anal dilation were stressed recently
by the results of a randomized prospective study that
recommended against its use.37

Other techniques have been developed to minimize
lesions of the external sphincter. Renzi et al.38 reported an

incidence of healing of 83.3% when using the pneumatic
balloon dilatation system. This technique was associated
with a significant reduction in postoperative pain and the
avoidance of lesions of the sphincter.

The use of cryothermal anal dilators is controversial.
There is very little evidence for the efficacy of cryothermal
anal dilators in the literature.15,20,21,23 However, Sileri et
al.22 reported recently that approximately 46% of patients
were healed with the use of anal dilators. Gaj and Trecca39

claimed that anal dilators are effective and usually well
tolerated by patients as a treatment for anal fissures. In
general, however, case histories show that the therapeutic
approaches that have been attempted are associated either
with the risk of various complications1,38 or with poor
compliance in the use of anal dilators. Therefore, experts
have focused on the so-called “temporary chemical sphinc-
terotomy”, which involves the use of drugs that induce a
transitory reduction in sphincter tone, and subsequently
facilitate cicatrization of the fissure.

Glyceryl trinitrate releases nitric oxide, which is one of
the most important nonadrenergic noncholinergic neuro-
transmitters, and causes relaxation of the internal anal
sphincter.40 It can induce a significant reduction in both
anal resting and strain pressures, which facilitates vasodi-
lation and increases blood flow, especially in the posterior
commissure.41 Moreover, the treatment can be repeated
shortly after completion of the first cycle.

However, the role of glycerine trinitrate in the treatment
of anal fissure still remains uncertain. The failure of
medical treatment with trinitrate appears to be associated
with those fissures that have a history of more than
6 months and cases in which a sentinel pile is present.27

In addition, many patients complain of the onset of
headache following administration of trinitrate, the intensi-
ty, and duration of which is related to the dose administered
and can result in discontinuation of the treatment.42–43

Glycerine trinitrate at a concentration of 0.25% possesses
the same therapeutic effects as a higher dose (0.5%), and
the lower dose has been used to reduce the incidence of
side effects.40,41

Dose-finding studies have found a glycerine trinitrate
concentration of 0.4% to be the most effective. However,
the efficacy of the ointment depends on the amount of
nitrate that is delivered to the internal anal sphincter. The
major adverse effect of topical nitrate treatment is head-
ache. This can sometimes be severe but it rarely causes a
patient to stop treatment.44–45 Our study has demonstrated
the efficacy of the combined use of anal dilators and 0.25%
glycerine trinitrate as a treatment for chronic anal fissures.

All enrolled patients presented high values of MRP and
MSP. Statistical assessments revealed a significant reduc-
tion in anal pressure in each group (P<0.05) after
treatment. Statistical analysis of this reduction in pressure
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also showed a significant difference between groups A and
B (P<0.05). The reduction in mean resting pressure was
greater in patients in group A than in those in group B
(Table 4). The greater reduction in mean sphincter pressure
in group A could explain the larger number of patients who
were healed as compared to group B. This demonstrates the
essential role that is played by hypertonicity of the anal
sphincter in the pathogenesis of this disease.

There was persistence of the fissure in three patients
(10%) in group A and in seven patients in group B (23.3%;
P<0.05 [t test]) at the 7-week follow-up visit. In both
groups, those patients who presented with a 3rd degree
fissure that was associated with abnormal pressure values
failed to respond to treatment. Thornton et al. claim that the
healing of fissures is correlated positively with a lower
baseline fissure score and with lower pressure values that
show a greater percentage reduction after the treatment.42

However, in our trial, fissures were significantly less likely
to heal in patients in whom the condition had been present
for long time and who had a sentinel pile and hypertrophy
of the anal papillae. Persistence of these structures can
reduce the overall rate of cure because they hinder the
introduction of the anal dilator and they can also reduce the
effectiveness of treatment with glyceryl trinitrate.

Five patients reported recurrence of the anal fissure
after complete healing during the study period. One of
the five incidents of recurrence occurred in group A
(rate of recurrence 3.3%) and the other four in group B
(rate of recurrence 13.3%). All the patients who suffered
from a recurrent fissure underwent left lateral internal
sphincterotomy.

The surgical procedures were performed with the patient
under general anesthesia and in the lithotomy position.
Lateral subcutaneous internal sphincterotomy was per-
formed on the left side of the patient. Excision of a skin
tag or hypertrophied papillae (if present) was performed
just before the sphincterotomy.

For the patients in whom the medical treatment failed,
we preferred to perform lateral sphincterotomy according to
the Association of Coloproctology of Great Britain and
Ireland Position.46 Botulinum toxin, which is very popular

in the USA before sphincterotomy, is more expensive than
glycerine trinitrate and is associated with a similar rate of
healing. In addition, there is no consensus on the dosage,
the precise site of administration, or the number of
injections that are required.12

The follow-up examination that was conducted 1 year after
the completion of treatment established that 25 patients
(83.3%) in group A and 18 patients (60%) in group B neither
developed a relapse of symptoms nor complained of anal
continence disorders. Treatment with 0.25% glycerine trini-
trate (group A) was not associated with any severe episodes of
headache, tachycardia, or orthostatic hypotension that re-
quired treatment. Twelve patients in group B (40%) com-
plained of disorders that were associated with the use of a
higher concentration of glycerine trinitrate. Most headaches
that are associated with the use of glycerine trinitrate are mild
to moderate, improve with time, and can be treated effectively
with simple analgesia. No patients stopped treatment because
of headaches. We have also observed that, in comparison to
our trial,26 the increased dose of glycerine trinitrate does not
result in a higher rate of cure, but only in a higher incidence
of side effects. The occurrence of relapses appears to result
from the rise in pressure of the anal sphincter when drug
treatment is discontinued.

One patient in group A (4.16%) did not follow the
proposed therapeutic protocol. His treatment was interrup-
ted from the 3rd week, when he was required to use the
largest dilator (30 mm), because of the associated discom-
fort. This discomfort, which was evaluated with a VAS after
3 weeks, was rated 7.5.

The use of anal dilators can indeed be a cause of discomfort
to the patient. With these patients, we stress the importance of
heating the dilator and the use of the lubricant to facilitate its
insertion. In addition, use of a bidet that contains warm water
before the insertion of the device can be recommended to
patients in whom pain causes problems with insertion.
However, the correct education and motivation of patients is
fundamental to the success of the technique. The use of
analgesic drugs (NSAIDs) can be recommended during the
first few days of treatment when the insertion of the device is
associated with pain.

Table 4 Mean Pre-treatment and Post-treatment Resting and Squeeze Manometric Pressures

Group A Group B

MRP MSP MRP MSP

Pretreatment 106.1±18.92 189.3±29.88 109.8±17.50 195.2±31.79

7 weeks 83.70±14.79 135.8±20.57 93.67 ±17.57 145.5±22.01

Data are presented in millimeters of mercury. Values are means ± SD. Group A—0.25% glycerine trinitrate ointment and anal dilators. Group B—
0.4% glycerine trinitrate ointment

MRP maximum resting pressure, MSP maximum squeezing pressure
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Finally, we considered the improvement in quality of life
following treatment and made use of a general SF-36
questionnaire, which is the only such tool to have been
validated in Italian. There are other more specific ques-
tionnaires on intestinal function, especially for constipation,
that demonstrate the correlation between the intensity of
symptoms and a poor quality of life,47–49 but our study
showed that certain domains, such as social and physical
functions, vitality, and pain, show a parallel improvement.

With regard to the results represented by the resolution of
symptoms and reduced pressure in the anal sphincter, we have
demonstrated a synergistic action between glycerine trinitrate
and anal dilators in inducing a statistically significant
reduction in pressure compared to the pressure reduction seen
in patients given trinitrate alone. The process of warming the
dilators before introduction is essential for encouraging
muscle relaxation. Heating induces vasodilation and thus
facilitates blood flow to the anal skin. The use of preventively
heated anal dilators that increase gradually in size does not
seem to cause sphincter lesions, probably because of the
capacity of the muscles to adjust. The relapse of symptoms in
several patients in group A 1 year after the trial was
undoubtedly associated with a rise in pressure of the anal
sphincter. The reason for the recurrence of sphincter hyperto-
nicity in certain patients is not known, because we do not yet
understand the exact pathophysiological processes that are
involved in the development of anal fissures.

Conclusions

The use of anal dilators can cause such discomfort to a
patient that they discontinue treatment. Precise information
and motivation are essential in enhancing compliance with
the treatment protocol. Overall, patients that were treated
with dilators formed a good opinion of the treatment, as
compared with those who reported the onset of side effects
that resulted from the administration of glycerine trinitrate.

However, a critical analysis of the results of this study
established that patients with abnormal resting and strain
pressure values in the anal canal and 3rd to 4th degree
persistent chronic anal fissures, as assessed by Kennedy’s
score, failed to obtain any benefit from the treatment
protocol that was used in this study. Many studies have
reported that patients with such lesions can only be healed
by surgical treatment.12

We have found that the combination therapy used here
(anal dilators with glycerine trinitrate) may be more
effective than the use of single agents in the treatment of
chronic anal fissure. By acting through different mecha-
nisms simultaneously, the two agents may elicit a greater
reduction in sphincter hypertonicity, which may in turn
allow more effective healing of the fissure.

Our study enables us to propose a conservative
treatment regime for chronic anal fissures that seems to
be more effective than conventional conservative treat-
ment. It is characterized by a lower incidence of side
effects than has been recorded for other conservative and
surgical treatments. However, the data must be confirmed
by additional trials that involve the enrolment of a larger
cohort of patients.
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