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Abstract

Background: Fissure-in-Ano is a common condition of the anorectal region. Most of the time, it is managed non-surgically. There
are various drugs used for the treatment of anal fissures. Calcium channel blockers are one of them that reduce the tone of sphincter
muscles. The present study compares the efficacy of oral diltiazem and topical 2% diltiazem ointment in patients with chronic
anal fissures.

Methods: Patients were randomized into two groups. Group A (n=25) received treatment in the form of oral diltiazem, while
group B (n=25) received treatment in the form of 2% (weight/volume) diltiazem ointment for local application in addition to other
conservative methods like sitz bath and stool softeners. Outcomes in the form of success of treatment and complications were
assessed. Statistical analysis was done using MedCalc software version 14.0. P value of <0.05 was considered significant.

Results: The mean age of patients was 32.00+10.67 years in group A and 30.64 +9.53 years in group B. Pain relief was significantly
better in group B than in group A at the end of the first week (P=0.00018), but at the end of 6th week, no significant difference was
observed. Fissure healing was more significant in group B than in group A after 6 weeks (P=0.0152).

Conclusion: Local diltiazem ointment is a better option than oral diltiazem for anal fissures with respect to better outcomes and
lesser complications.
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Introduction

Fissure -in- ano/anal fissure is a common condition of
the anorectal region that usually presents as anal pain
while defecating.! The fissures can be acute (lasting for<6
weeks) or chronic (lasting for>6 weeks). The incidence
of anal fissures is approximately 1 in 350 adults. They are
commonly seen equally in men and women of the adult
age group (15-40 years).?

The most frequent cause, probably, and the initiating
factor of fissure-in-ano is trauma to the anal canal while
passing hard stools.' In women, it is usually triggered
during pregnancy and following childbirth due to
changes in dietary habits. Irritable pre-existing anal canal
conditions have also been postulated, leading to fissures.?
Scarring, stricture, and stenosis because of anal injury
due to any previous surgical procedure are recognized
conditions that predispose to fissure formation.'

High resting anal pressure, which is because of increased
activity of the internal anal sphincter, is seen in almost
all patients (except in postpartum patients) with chronic
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anal fissures. Ambulatory manometry has confirmed the
presence of sustained resting hypertonia in patients with
fissures.

A tearing or glass-cutting pain while defecating is by
far the most common symptom of anal fissure. The pain
because of anal fissure lasts for minutes to hours, and
in patients with a chronic fissure, it is most commonly
described as profound anal “tightness” or “spasm”.
Exposure of internal anal sphincter muscle underneath
the fissure results in a spasm of muscle, causing severe
pain.’

It is estimated that half of all the patients will heal with
non-operative measures like a warm sitz bath, an increase
in intake of fiber-rich diets (psyllium fibers), stool softener
agents, an increase in intake of liquids, topical application
of local anesthetic agents, chemical sphincterotomy. Rest
may require surgical intervention.®

A variety of agents like botulinum toxin, glyceryl
trinitrate, and calcium channel blockers like nifedipine
& oral diltiazem have been used to date for local
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application. All these agents act by breaking the cycle of
pain, spasm, and ischemia. Botulinum toxin was the first
agent to be used in 1993.° Diltiazem, a calcium channel
blocker, is widely and safely used in clinical practice as
an antihypertensive and anti-anginal agent based on the
principle that it causes relaxation of vascular smooth
muscles and causes vasodilation.” On the basis of the same
principle, oral and topical preparations of diltiazem have
been used, which decreases the anal resting pressure.®

The present study was conducted to compare and
evaluate the efficacy of oral and topical diltiazem in the
management of chronic anal fissures.

Materials and Methods

The prospective study was conducted on an outpatient
basis in the Department of General Surgery at a tertiary
care hospital after obtaining permission from the
institutional ethics committe (S.No. 38, BFEUHS/TH/9972
dated 30/07/2021). A total of 50 patients presenting
with chronic anal fissures and fulfilling all selection
criteria were included in the present study. Patients were
informed about the procedure of the study and its related
complications in their own verbal language. Written
informed consent was obtained from every patient.

All patients were divided into two groups using
computer-generated randomization.

Group A included 25 patients who were treated with
oral diltiazem (diltiazem tablets 60 mg twice daily)
along with other conservative methods like sitz bath and
stool softeners. Group B included 25 patients who were
managed with topical diltiazem ointment (2% w/v twice
daily) along with other conservative methods like sitz
bath and stool softeners. The patients in both the groups
were supposed to take treatment for a duration of a total
6 weeks.

Inclusion Criteria

1. All the cases of single anal fissure, either anterior or
posterior, of more than 6 weeks duration.

2. All fissures with associated features of chronicity like
sentinel piles or hypertrophied papillae or exposure
of horizontal fibers of internal sphincter.

Exclusion Criteria

1. Acute anal fissures, either single or multiple, of<6
weeks duration without any secondary changes.

2. Patients already taking nitrates, calcium channel

blockers or beta antagonists for other clinical

indications.

Fissures in pregnant and breast-feeding women.

Women not using reliable contraception.

Patients not willing to give written informed consent.

Known cases of Crohn’s disease, HIV, tuberculosis,

fistula-in-ano or anal cancer presenting with anal

fissure.

Previous allergic or sensitivity reactions to diltiazem.

8. Patient with a history of chronic headache.
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Methodology

After diagnosing patients as having chronic anal fissures,
a detailed history and clinical examination were recorded
on pretested proforma. The intensity of pain was assessed
before and during the course of treatment by using a
visual analog scale (VAS). The VAS is a 10 cm line on
which 0 represents no pain, and 10 represents the most
severe pain.

Group A patients were prescribed oral diltiazem, while
group B patients were treated with topical 2 % diltiazem
ointment.

Patients of group B were instructed to apply the
diltiazem ointmentlocally twice daily, once in the morning
after passing stool and then again during the night before
going to bed. It was to be applied by fingertip after proper
lubrication in the lumen with rotatory movements. The
fingertip was supposed to be kept for 20-30 seconds
and was gently removed. The amount of ointment
recommended for each application was the size of a pea
or the tip of the index finger (0.5 gm). The patients were
encouraged to follow a high-fiber diet and use a warm sitz
bath (before applying the ointment in group B).

The patients under study were initially followed up
twice a week during the first week of follow-up to find the
relief of pain, which was assessed and recorded on VAS,
and after that, the same procedure was followed on 3 and
6 weeks to assess for fissure healing. During the course
of treatment, the time taken for complete healing of the
fissure (in the form of resolution of symptoms like anal
pain and bleeding and absence of fissure on examination)
was noted. Upon complete healing of the fissure, the
patients were asked to stop taking medicine and continue a
high-fiber diet. The healed fissures were then subsequently
followed up to 3 months for recurrence, if any. Also, the
side effects of treatment, particularly headache, postural
hypotension, palpitation, and dizziness, were noted
during each follow-up.

Assessment Tools

The intensity of pain was assessed by using a VAS. For
follow-up, all participants were given a questionnaire
containing a VAS for pain management. A score of 0 to
2 was graded as mild pain, 3 to 6 as moderate pain, and a
score of greater than 6 as severe pain.

Healing was assessed by resolution of symptoms
(anal pain and bleeding) and the absence of a fissure on
examination.

Patients not showing any improvements at 6 weeks were
labeled as non-healers or failures of medical treatment
and were then offered the opportunity to undergo surgical
intervention for the further management of the disease.

Statistical Analysis

At the end of the study, all data were entered into an
Excel sheet, and they were analyzed statistically using
the MedCalc software version 14.0. In the case of non-
parametric distribution of quantitative data, the data were
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summarised in the form of median [median-range (min.-
max.)], and inter-group comparison was made by the
Mann-Whitney U test. A P value<0.05 was considered
statistically significant.

Results
The mean age of group A was 32.00+10.67 with a range
between 18 to 65 years, and the mean age for group B was
30.64+9.53 with a range between 20 to 53 years. In both
groups, the maximum number of patients belonged to
young age groups i.e. 20-29 years. Age distribution and
mean age between the two groups were comparable, and
there was no significant statistical difference in terms of
age distribution (P>0.05) between the two groups, as
depicted in Table 1. 16 out of 25 (64%) subjects in group
A were men, and the remaining nine (36%) were women.
In group B, 15 out of 25 (60%) subjects were men, and
the remaining 10 (40%) subjects were women. There
was no significant statistical difference in terms of sex
distribution between the two groups.
The symptoms shown by the patients were:
e  Bleeding: In group A, 19 out of 25 patients (76%) had
bleeding per rectum, whereas in group B, 20 out of 25

Table 1. Demographic profile

Age group Group A Group B

% Men Women Total Men Women Total
<20 1 0 1 (4%) 0 0 0 (0%)
20-29 6 4 10 (40%) 9 4 13 (52%)
30-39 5 4 9 (36%) 3 3 6 (24%)
40-49 2 1 3 (12%) 2 3 5 (20%)
50-59 1 0 1 (4%) 1 0 1 (4%)
>60 1 0 1 (4%) 0 0 0 (0%)
Total 16 9 25 15 10 25
Mean+SD 32.00+10.67 30.64+9.53

patients (80%) had bleeding per rectum.

e Constipation: In group A, 20 out of 25 (80%) had
constipation, whereas in group B, 19 out of 25 (76%)
had constipation.

e  Pruritus-Ani: In group A, 11 out of 25 (44%) had
pruritus-ani, whereas in group B, 9 out of 25 (36%)
had pruritus -ani.

e Analtag: In group A, 20 out of 25 (80%) had anal tag,
whereas in group B, 19 out of 25(76%) had anal tag.

There was no significant statistical difference (P>0.05)
between the two groups in terms of the presence of
symptoms. The findings suggested that most patients
in either group had bleeding per rectum along with
constipation as part of the disease process (Figure 1).

The mean duration of symptoms in group A
was 16.96+12.11 weeks, whereas in group B it was
16.08+11.98 weeks. There was no significant statistical
difference in the mean duration of symptoms between the
two groups (P=0.756) (Figure 2).

Patients in both groups complained of pain during
defecation along with bleeding per rectum off and on.
Pain was assessed using VAS. A score of 0 to 2 was graded
as mild pain, 3 to 6 as moderate pain, and a score of more
than 6 as severe pain. The median pain score of patients
before treatment in group A was 9 (7-10), whereas in
group B was 9 (6-10). The two groups were comparable in
terms of pain scores before treatment (Table 2).

Position of fissure in the present study revealed that
21 out of 25 (84%) patients had a fissure in the posterior
midline, and 4 out of 25 (16%) patients had a fissure in
the anterior midline in group A, whereas in group B, 19
out of 25 (76%) patients had a fissure in the posterior
midline and 6 out of 25 (24%) patients had anterior
midline fissure. There was no significant statistical
difference (P=0.47) in the two groups, and the groups
were comparable in terms of the position of the fissure as
depicted in figure (Figure 3).

Figure 1. Presenting complaints
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Figure 2. Duration of symptoms

Figure 3. Position of fissure

For group A, the median pain score at the first follow-
up (at 72 hpurs) was 8 (7-10) on VAS. On subsequent
follow-ups, at the end of the 1* week and at the end of the
6™ week, the median pain score was 8 (6-9), 5 (0-7) and
2 (0-5), respectively. For group B, the median pain score
at the 1* follow-up was 8 (6-10), at the end of the 1* week
was 6 (4-9), at the 3 week was 4 (0-6), and at the end of
the 6™ week was 0 (0-7). It was observed that there was
a statistically significant difference (P<0.05) in terms of
pain relief at the end of 1* week between the two groups.

However, at the end of the 3 and 6" weeks, there was
no statistically significant difference (P>0.05) in terms of
pain relief in both groups, as shown in Table 3.

Healing of anal fissure is significantly higher in patients
in group B compared with group A at the end of the 6™
week (P<0.05). However, the difference is not significant
at the end of the 3 week (Table 4). Patients with non-
healing fissures at the end of 6 weeks in both groups
i.e., 15 out of 25 in group A and 5 out of 25 in group B,
were advised alternative method in the form of surgical
treatment.

Side effects were seen in a total of 10 patients, 9 in
group A and 1 in group B (Figure 4). Group A reported
headaches in four patients and nausea/vomiting in five
patients, while group B reported one patient excoriation.
The difference was not statistically significant (P=0.054).

Recurrence was observed in a total of four patients, two
patients in each group at the end of mandatory 3 months
follow-up. This difference was not statistically significant
(P>0.05) between the two groups.

Oral vs local diltiazem in anal fissure

Table 2. Level of pain before treatment

Group A Group B P value

Median pain score 9 (7-10) 9 (6-10) 0.952
Table 3. Pain relief after treatment

Time of follow-up Group A Group B P value

After 72 hrs 8 (7-10) 8 (6-10) 0.1556

At the end of 1¢ week 8 (6-9) 6 (4-9) 0.00018

At the end of 3" week 5(0-7) 4 (0-6) 0.242

At the end of 6™ week 2 (0-5) 0 (0-7) 0.4532
Table 4. Fissure healing

Time of follow-up Group A Group B P value

At the end of the 3" week 4 (16%) 6 (24%) 0.674

At the end of the 6" week 10 (40%) 20 (80%) 0.0152

Discussion
Anal fissure/ fissure-in-ano is a linear defect or laceration
in the anodermal region situated between Dentate or
Pectinate line and the anal verge. It is a common anorectal
condition that usually presents as severe anal pain while
defecating.

The mean age of patients in group A was 32.00+10.67
years, and in group B was 30.64£9.53 years. These data
are consistent with the studies done by Chaudhary et al’
and Golfam et al."” However, Pfenninger and colleagues
reported occurrence of anal fissures was common in the
age group of 15-40 years.” The present study is comparable
with previous literature. The study conducted by
FitzDowse and colleagues' and Al-Thoubaity'? reported
the mean age of 44 years & 45 years, respectively.

The incidence of anal fissures is around 1 in 350 adults,
with no definite sex preponderance. In our study, 62%
(n=31) of patients were male, with group A and group
B having 64% (n=16) and 60% (n=15) male patients,
respectively. The difference was insignificant. Similar
results were shown by Patel et al”’ and Golfam et al'® who
reported insignificant female preponderance. However,
a study conducted by Al-Thoubaity'? had 691 patients,
and all were females, while FitzDowse et al'! showed
male predominance. Salati reported that middle-aged
and younger patients were more commonly affected with
equal frequency in men and women."

Pain is seen in all patients in the present study. 76%
of patients in group A and 80% of patients in group B
primarily presented with bleeding during defecation. The
latter was associated with constipation in 80% and 76% of
patients in group A and group B, respectively. The study
is comparable to FitzDowse and colleagues, who reported
pain was seen in 70% of their patients followed by rectal
bleeding (55%) and pruritis (35%)." Similar data were
shown by Al-Thoubaity, who reported pain, bleeding
per rectum, and pruritis as common symptoms.'? The
pain in anal fissures recurs with every bowel movement,
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Figure 4. Side effects of treatment

which makes patients afraid or unwilling to have a bowel
movement, which leads to a vicious cycle of worsening
constipation, harder stools, and an increase in anal pain.
Approximately 70% of patients note a small amount of
bright red blood on the toilet paper or stool."

The most common site affected is midline posteriorly,
but anterior midline fissure is not infrequent, especially
in women. In this study, 84% of patients in group A and
76% of patients in group B had posterior midline fissures.
Similar findings were observed by Rana and colleagues.,
which showed posterior fissure as more common than
anterior.”® As per Salati, in both sexes, midline posterior
fissures are seen in 90% of cases. Anterior fissures are
common in women, with an incidence of 10%-25%, while
in men it is 1%-8%."

The differences in the decrease of median pain score
among the two groups were not statistically significant
except at the end of 72 hours of treatment, where pain
relief was significant in group B. Jonas and colleagues,
in their study of 50 patients, showed no significant
differences in reduction of mean pain score between
the groups who were managed with oral diltiazem and
ointment diltiazem locally for a duration of 8 weeks."
However, Tsunoda and colleagues reported a significant
reduction of symptoms with the use of topical diltiazem,
which improved the quality of life."”

The difference between the two groups in relation to
the healing of fissures was not significant statistically at
the end of the 3" week, but at the end of the 6™ week,
the difference was statistically significant among the two
groups. The success rate was 80% in group B and 40% in
group A. The current study is comparable to Jawaid and
colleagues,'® which showed 77% healing, and Khan and
co-workers," which showed a success rate of 80.4% with
topical diltiazem. Kocher et al* showed 82% success rate
with topical diltiazem. However, Jonas and colleagues
showed no significant difference between the use of oral
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diltiazem and topical diltiazem (P=0.09).'

Side effects of oral diltiazem were seen in nine patients
in group A in the form of headache and nausea/vomiting.
Jonas and colleagues reported similar findings where
eight patients had side effects in the form of headache,
nausea/vomiting, and rashes in the oral diltiazem group,
while no side effect was seen in the local diltiazem group.'®
Salati reported the occurrence of pruritis 10% of cases
in topical application.'* Kocher et al*® and Shrivastva et
al*’ demonstrated nil systemic side effects with topical
diltiazem treatment, making it a safer option for the
treatment of fissures.

In the present study, the recurrence was observed in a
total of four patients, two in each group at 3 months of
follow-up. The recurrence rate in group A was 20%, and in
group B was 10%. Jonas et al. reported a lower recurrence
rate i.e.,11.11% in the oral group and 5.88% in the local
group.'® Shrivastva and colleagues reported a recurrence
rate of 12.5 % in patients who were treated with ointment
diltiazem, which was comparable to the current study.”
Similarly, Suevarna and colleagues showed a recurrence
rate of 9.2% in patients who were using ointment
diltiazem.”” However, a longer follow-up period may be
required to see a recurrence in anal fissures. Another
limitation of the study is the small sample size, and better
results can be obtained with larger groups.

Conclusion

In conclusion, topical diltiazem is more effective in
reducing symptoms of anal fissure compared with oral
diltiazem. Topical diltiazem has a high success rate and
is significantly effective in treating anal fissures. Although
not significant in the current study, the recurrence rate
and side effects are higher in oral therapy than the local
application of diltiazem, making topical drugs a better
option than oral therapy.



Authors’ Contribution

Conceptualization: Sushil Kumar Mittal, Harnam Singh Rekhi, Ekta
Sharma, Vivek Pahuja.

Data curation: Ekta Sharma, Pankaj Dugg, Nisha Rani, Vivek Pahuja
Data analysis: Pankaj Dugg, Nisha Rani, Vivek Pahuja, Sushil
Kumar Mittal.

Funding acquisition: Ekta Sharma, Nisha Rani, Vivek Pahuja.
Investigation: Sushil Kumar Mittal, Harnam Singh Rekhi, Ekta
Sharma, Vivek Pahuja, Pankaj Dugg.

Methodology: Sushil Kumar Mittal, Harnam Singh Rekhi, Ekta
Sharma, Vivek Pahuja, Pankaj Dugg.

Project administration: Sushil Kumar Mittal, Harnam Singh Rekhi,
Vivek Pahuja.

Resources: Ekta Sharma, Pankaj Dugg, Nisha Rani.

Software: Pankaj Dugg, Vivek Pahuja, Nisha Rani.

Supervision: Sushil Kumar Mittal, Harnam Singh Rekhi, Vivek
Pahuja.

Validation: Sushil Kumar Mittal, Harnam Singh Rekhi, Vivek Pahuja,
Pankaj Dugg, Nisha Rani.

Writing-original draft: Ekta Sharma, Pankaj Dugg, Nisha Rani,
Vivek Pahuja.

Writing—review & editing: Ekta Sharma, Pankaj Dugg, Vivek Pahuja,
Sushil Kumar Mittal, Harnam Singh Rekhi.

Competing Interests
The authors declare no conflict of interest related to this work.

Ethical Approval
This study was approved by Ethic Committee of Government
Medical College Patiala (BFUHS/TH/9972 dated 30/07/2021).

Funding
None.

References

1. Essani R, Papaconstantinou HT. Fissure-in-ano. In: Yeo CJ, ed.
Shackelford’s Surgery of the Alimentary Tract, 2 Volume Set.
8th ed. Amsterdam: Elsevier; 2019. p. 1864-70. doi: 10.1016/
b978-0-323-40232-3.00159-x

2. Pfenninger JL, Zainea GG. Common anorectal conditions:
part 1. Symptoms and complaints. Am Fam Physician
2001;63(12):2391-8.

3. Abcarian H. Surgical correction of chronic anal fissure: results
of lateral internal sphincterotomy vs. fissurectomy--midline
sphincterotomy. Dis Colon Rectum 1980;23(1):31-6. doi:
10.1007/bf02587197

4. Corby H, Donnelly VS, O'Herlihy C, O’Connell PR. Anal
canal pressures are low in women with postpartum anal
fissure. Br J Surg 1997;84(1):86-8. doi: 10.1046/j.1365-
2168.1997.02484 .x

5. Stein BL. Nitroglycerin and other nonoperative therapies for
anal fissure. Semin Colon Rectal Surg 1997;8(1):13-6.

6. Jost WH, Schimrigk K. Use of botulinum toxin in anal
fissure. Dis Colon Rectum 1993;36(10):974. doi: 10.1007/
bf02050639

7. Knight]JS, Birks M, Farouk R. Topical diltiazem ointment in the
treatment of chronic anal fissure. Br / Surg 2001;88(4):553-6.
doi: 10.1046/j.1365-2168.2001.01736.x

8. Carapeti EA, Kamm MA, Evans BK, Phillips RK. Diltiazem
lowers resting anal sphincter pressure: a potential low side-

20.

21.

22.

Oral vs local diltiazem in anal fissure

effect alternative to glycerl trinitrate (GTN) for fissures.
Gastroenterology 1998;114(Suppl 1):A7. doi: 10.1016/s0016-
5085(98)80026-7

Chaudhary SH, Hafeez MR, Hafeez S. Surgical management
of chronic anal fissure: a descriptive study. Pak | Med Health
Sci2014;8(1):136-8.

Golfam F, Golfam P, Golfam B, Pahlevani P. Comparison of
topical nifedipine with oral nifedipine for treatment of anal
fissure: a randomized controlled trial. Iran Red Crescent Med
J2014;16(8):13592. doi: 10.5812/ircmj.13592

FitzDowse AJ, Behrenbruch CC, Hayes IP. Combined
treatment approach to chronic anal fissure with associated
anal fistula. ANZ J Surg 2018;88(7-8):775-8. doi: 10.1111/
ans.14292

Al-Thoubaity F. Safety and efficacy of the treatment of chronic
anal fissure by lateral internal sphincterotomy: a retrospective
cohort study. Ann Med Surg (Lond) 2020;57:291-4. doi:
10.1016/j.amsu.2020.08.010

Patel HS, Chavda ], Parikh J, Naik N. Study of operated
patients of lateral internal anal sphincterotomy for chronic
anal fissure. J Clin Diagn Res 2013;7(12):2863-5. doi: 10.7860/
jcdr/2013/7656.3698

Salati SA. Anal Fissure - an extensive update. Pol Przegl Chir
2021;93(4):46-56. doi: 10.5604/01.3001.0014.7879

Rana ML, Singh NJ, Bansal AS, Swain N, Singh N. Study on
use of topical diltiazem versus topical glyceryl trinitrate (GTN)
in the treatment of chronic anal fissure: a retrospective study.
] Evol Med Dent Sci 2014;3(54):12418-29. doi: 10.14260/
jemds/2014/3644

Jonas M, Neal KR, Abercrombie JF, Scholefield JH. A
randomized trial of oral vs. topical diltiazem for chronic anal
fissures. Dis Colon Rectum 2001;44(8):1074-8. doi: 10.1007/
bf02234624

Tsunoda A, Kashiwagura Y, Hirose K, Sasaki T, Kano N.
Quality of life in patients with chronic anal fissure after
topical treatment with diltiazem. World | Castrointest Surg
2012;4(11):251-5. doi: 10.4240/wjgs.v4.i11.251

Jawaid M, Masood Z, Salim M. Topical diltiazem hydrochloride
and glyceryl trinitrate in the treatment of chronic anal fissure.
J Coll Physicians Surg Pak 2009;19(10):614-7. doi: 10.2009/
jcpsp.614617

Khan MS, Akbar I, Zeb J, Ahmad S, Khan A. Outcome of 0.2%
glyceryltrinitrate cream versus 2% diltiazem cream in the
treatment of chronic anal fissure. / Ayub Med Coll Abbottabad
2017;29(2):280-4.

Kocher HM, Steward M, Leather AJ, Cullen PT. Randomized
clinical trial assessing the side-effects of glyceryl trinitrate
and diltiazem hydrochloride in the treatment of chronic anal
fissure. Br J Surg 2002;89(4):413-7. doi: 10.1046/].0007-
1323.2001.02042 .x

Shrivastava UK, Jain BK, Kumar P, Saifee Y. A comparison
of the effects of diltiazem and glyceryl trinitrate ointment in
the treatment of chronic anal fissure: a randomized clinical
trial. Surg Today 2007;37(6):482-5. doi: 10.1007/s00595-
006-3431-2

Suvarna R, Hanumanthappa MB, Panchami Rai DG. Topical
diltiazem versus topical glyceryl trinitrate (GTN) in the
treatment of chronic anal fissure: prospective study. Int J Biol
Med Res 2012;3(2):1747-50.

Middle East ] Dig Dis, Vol. 16, No. 3, July 2024 165


https://doi.org/10.1016/b978-0-323-40232-3.00159-x
https://doi.org/10.1016/b978-0-323-40232-3.00159-x
https://doi.org/10.1007/bf02587197
https://doi.org/10.1046/j.1365-2168.1997.02484.x
https://doi.org/10.1046/j.1365-2168.1997.02484.x
https://doi.org/10.1007/bf02050639
https://doi.org/10.1007/bf02050639
https://doi.org/10.1046/j.1365-2168.2001.01736.x
https://doi.org/10.1016/s0016-5085(98)80026-7
https://doi.org/10.1016/s0016-5085(98)80026-7
https://doi.org/10.5812/ircmj.13592
https://doi.org/10.1111/ans.14292
https://doi.org/10.1111/ans.14292
https://doi.org/10.1016/j.amsu.2020.08.010
https://doi.org/10.7860/jcdr/2013/7656.3698
https://doi.org/10.7860/jcdr/2013/7656.3698
https://doi.org/10.5604/01.3001.0014.7879
https://doi.org/10.14260/jemds/2014/3644
https://doi.org/10.14260/jemds/2014/3644
https://doi.org/10.1007/bf02234624
https://doi.org/10.1007/bf02234624
https://doi.org/10.4240/wjgs.v4.i11.251
https://doi.org/10.2009/jcpsp.614617
https://doi.org/10.2009/jcpsp.614617
https://doi.org/10.1046/j.0007-1323.2001.02042.x
https://doi.org/10.1046/j.0007-1323.2001.02042.x
https://doi.org/10.1007/s00595-006-3431-2
https://doi.org/10.1007/s00595-006-3431-2

