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Definition of anal fissure 
An anal fissure is a split in the mucosa extend-
ing from the anal verge towards the dentate 
line. It was first recognized as a disease in 1934 
1 and currently affects 10% of patients attend-
ing proctology clinics. 2 Fissures usually pre-
sent with pain and small amounts of bright red 
rectal bleeding. Contrary to traditional teach-
ing, a precipitating history of constipation is 
found only in a small percentage of patients 
(approximately 20%). 3 Acute fissures usually 
heal with conservative management. Fissures 
lasting greater than two months with features 
of chronicity (sentinel skin tag, hypertrophied 
anal papilla, and exposure of the underlying 
internal anal sphincter or anal cicatrisation) are 
unlikely to heal with conservative manage-
ment. Fissures due to an underlying disease 
(for example, perianal Crohn's disease where 
fissures are often multiple and situated later-
ally) are also unlikely to resolve with conserva-
tive management 3. Although most of the fis-
sures are short-lived and heal spontaneously, 
those that persist and require intervention 
cause considerable morbidity in an otherwise 
healthy young population. 4 Severely consti-
pated individuals with anal fissure exhibit the 
same poor quality of life as patients with faecal 
incontinence. 4,5 

Etiology 
Recent studies have highlighted the role of in-
creased internal anal sphincter pressure and 
 

decreased anodermal blood flow in the patho-
genesis of chronic anal fissures. 3 The internal 
anal sphincter hypertonia seen in patients with 
an anal fissure has long been thought to be a 
secondary phenomenon, occurring after local 
trauma to the mucosa by for example, passage 
of hard faeces. In this scenario, subsequent 
sphincter spasm then leads to further constipa-
tion and so a vicious cycle is created. Tradi-
tional treatment (anal dilatation and internal 
sphincterotomy) aims to break this cycle by 
disrupting the internal anal sphincter. Recent 
research has shown the blood flow to the pos-
terior midline of the anus is potentially defi-
cient, being supplied by end arteries (mean 
arteriolar blood pressure 85 mmHg), which 
passes through the internal anal sphincter be-
fore reaching the posterior commissure. 3 As 
the maximum resting anal pressure (MRAP) is 
usually greater than 90 mmHg in patients with 
fissures, 6 such hypertonia will compress these 
end arteries and cause ischemia of the poste-
rior commissure. Such a reduction in the pos-
terior anodermal blood flow has been con-
firmed using laser Doppler flowmetry. 7 Fur-
ther evidence that the hypertonia is not secon-
dary to pain arises from the demonstration that 
it is not relieved by the use of topical anaes-
thetics. 8 This evidence supports the hypothesis 
that anal fissures are caused by internal anal 
sphincter hypertonia producing ischemia of 
the posterior commissure of the anus. This ex-
plains the presence of sphincter spasm,  
 

*Associate Professor of Gastroenterology, Poursina Hakim Research Institute, Isfahan University of Medical Sciences, Isfahan, Iran. 
**General Practitioner, Isfahan Medical Student Research Committee, Isfahan University of Medical Sciences, Isfahan, Iran. 
Correspondence to: Dr Samar Sayedyahossein, Poursina Hakim Research Institute, Isfahan, 81465-1798, Iran.  
e-mail: yahossein@med.mui.ac.ir  

www.mui.ac.ir

http://www.mui.ac.ir


Chemical sphincterotomy of chronic anal fissure Emami et al 

150 Journal of Research in Medical Sciences May & June 2008; Vol 13, No 3. 

severe pain (ischemic in nature), predilection 
for the posterior midline, and poor healing. It 
also explains how surgery allows the fissure to 
heal by disrupting the internal anal sphincter 
and improving anodermal blood flow. 

Previous treatments 
Surgical sphincterotomy: Although acute anal 
fissures usually respond to conservative man-
agement, lateral internal sphincterotomy has 
been the treatment of choice for chronic anal 
fissures. 9 Sphincterotomy was first described 
in 1835 and can be carried out using an open or 
a subcutaneous 10 technique and under local or 
general anesthesia. Two large studies have 
demonstrated a 2.3%-3% failure rate at five 
years. 11,12 The median time to fissure healing 
was 5.6 weeks, with incontinence for flatus oc-
curring in 3%-36%, soiling in 4.4%-21%, and 
faecal incontinence in 0.4%-4.9%. The extent of 
sphincterotomy may influence the subsequent 
outcome (in terms of healing and incontinence) 
and it would appear reasonable to divide the 
sphincter for the length of the fissure. 13,14 It has 
been suggested that open sphincterotomies are 
longer than closed ones, 14 explaining why they 
have been shown to have a higher risk of in-
continence than the closed technique. 15 Vari-
ous studies have shown lateral internal sphinc-
terotomy to be superior to anal dilatation and 
posterior internal sphincterotomy 16. Posterior 
internal sphincterotomy results in a keyhole 
deformity of the anal canal and a wound, 
which is slow to heal, presumably because of 
the inadequate blood supply.  
 
Anal dilatation: Anal dilatation was first de-
scribed in 1838 17 and was popularised by Lord 
in the treatment of haemorrhoids. 18 Lord's 
original eight finger dilatation was abandoned 
in favour of a more gentle four finger stretch 
for four minutes 19 and more recently a stan-
dardised dilatation procedure using a Parks' 
retractor opened to 4.8 cm or with a 40 mm 
rectosigmoid balloon has been advocated in 
the treatment of chronic anal fissures. 20 Al-
though anal dilatation results in successful 
healing of anal fissures comparable to lateral 

internal sphincterotomy 21-25, there is no way to 
reliably standardise the procedure and both 
the internal and external sphincters can be dis-
rupted or fragmented in an irregular manner 
26,27. Retrospective 28 and prospective 20,27 trials 
have shown that anal dilatation has a higher 
risk of incontinence than that of lateral internal 
sphincterotomy. 

Novel approaches 
Chemical sphincterotomy: Because of the dis-
ability associated with surgery for healing anal 
fissure and the risk of incontinence, medical 
alternatives for surgery have been sought. 
Most recently, pharmacologic methods that 
relax the anal smooth muscle, to accomplish 
what occurs in surgery, have been used to ob-
tain fissure healing. Agents like nitroglycerin 
ointment, 29-40 besides Botulinum toxin A, 41-53 
isosorbide dinitrate, 54-57 diltiazem, 58-62 bethan-
echol, 63 nifedipine, 64-66 lidocaine, 67 L-arginin, 
68 lacidipine, 69 alpha-1 adrenoceptor blockade, 
70 and combinations of some of them 71 are 
used as well as anal dilators and surgical 
sphincterotomy. Topical 0.2% glyceryl trini-
trate (GTN) ointment probably is the most 
widely used first-line treatment. 29-40 

GTN 
A nitric oxide donor: The mediator of the non-
adrenergic non-cholinergic pathway stimulat-
ing relaxation of the internal sphincter has 
been shown to be nitric oxide. 72-74 Application 
of topical nitric oxide donors has been demon-
strated to reduce anal pressure. 75,76 Such ob-
servations have generated an interest in the 
use of nitric oxide donors as a form of chemical 
sphincterotomy. A prospective, randomized, 
double blind, placebo controlled trial in 
80 recruited patients with chronic anal fissures 
revealed a 68% (26/38 cases) healing rate at 
eight weeks when 0.2% GTN ointment was 
applied twice daily compared with an 8% 
(3/39 cases) healing rate for placebo 77. Healing 
correlated with a reduction in pain, reduced 
MRAP, and an improvement in anodermal 
blood flow. There was an 8% relapse rate at 
four months but, these three patients were suc-
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cessfully retreated with GTN ointment and no 
further relapses were reported four months 
later. The median time to healing was six 
weeks, with 58% of patients developing head-
aches and one patient (2.6%) required surgery 
after stopping the treatment for this reason. 
There were no cases of incontinence. The 
MRAP has been shown to return to pre-
treatment levels once the GTN was stopped. 78 
A more recent prospective, randomized, dou-
ble blind, placebo controlled trial in 70 patients 
with chronic anal fissures revealed a 65% 
(15/23 cases) healing rate at two weeks after 
an eight week course of 0.2% GTN ointment 
applied three times a day compared to 32% 
(7/22 cases) for placebo. 79 The median time to 
healing was eight weeks. Increasing the 
strength of GTN ointment to a maximum of 
0.6% did not improve healing efficacy (16/23, 
70%). GTN treatment caused a significantly 
greater reduction in MRAP compared with the 
placebo group but this was not associated with 
an improvement in anodermal blood flow. 
During a median follow up of nine months, 
symptomatic recurrence rates were 43% for the 
placebo group (3/7), 33% for the 0.2% GTN 
group (5/15), and 25% for the higher dose 
GTN group (4/16). Forty four percent of these 
recurrences were successfully treated with a 
second course of GTN. Seventy two percent of 
patients receiving GTN developed headaches, 
with no difference between the low and high 
dose groups (15/23 vs. 18/23, respectively). 
Temporary loss of flatus control was observed 
in 6/46 patients during GTN treatment, with 
no case of faecal incontinence. A smaller pro-
spective, randomized, controlled trial using 
0.2% GTN ointment applied three times a day 
showed a one month healing rate of 62.5% 
(five of eight patients with chronic anal fissure) 
compared with 20% (one of five patients) when 
2% lignocaine was used. 80 

Limitations of GTN: It has been suggested that 
tachyphylaxis may occur when GTN is used to 
treat anal fissure, 81 just as it occurs in cardio-
vascular disease. Higher doses may overcome 
this problem as there is some evidence that the 
internal anal sphincter demonstrates a dose 
related response to the application of GTN. 82 
A potential problem with using GTN ointment 
outside of a trial setting may be poor compli-
ance. A retrospective mail audit of 27 patients 
who were prescribed GTN ointment 0.2% 
twice daily reported a compliance rate of 67% 
with a healing rate of only 56% after three to 
10 weeks of treatment. 83 Till now most drugs 
for treatment of anal fissure are used in oral 
form or in the form of cream or gele. The inter-
nal anal sphincter has a dose related response 
to some of them like GTN, so it requires high 
doses of the drug to achieve the desired re-
sponse. 82-83 The transient sphincteric relaxation 
effect of the pharmacologic agents such as 
GTN, makes them less effective than surgery. 
83 Although we have different forms of GTN 
products, they do not show a long acting effect 
on relaxing and enhancing the perfusion of 
anal sphincter, because they are soon metabo-
lized; Besides that, repeated application of the 
drug, during day and night, given the need of 
long period treatment, is not easily practical. 

Conclusion 
We think that, most difficulties with current 
usage of drugs are due to poor compliance of 
patients. It can be taken into consideration that 
new formulation and novel combination of 
GTN and other first line treatments in slow 
releasing forms, may lead to acceptable strate-
gies in the management of chronic anal fissure. 
84-86 As authors’ experience in this field, other 
clinical trials on the drug combination and 
slow releasing formulations are warranted to 
generate new data on the subject. 87,88 

References 
1.  Dziki A, Trzcinski R, Langner E, Wronski W. New approaches to the treatment of anal fissure. Acta Chir Iugosl 

2002; 49: 73-75. 
2.  Pescatori M. Soiling and recurrence after internal sphincterotomy for anal fissure. Dis Colon Rectum 1999; 42:

687-688. 

www.mui.ac.ir

http://www.mui.ac.ir


Chemical sphincterotomy of chronic anal fissure Emami et al 
 

152 Journal of Research in Medical Sciences May & June 2008; Vol 13, No 3. 

3. McCallion K, Gardiner KR. Progress in the understanding and treatment of chronic anal fissure. Postgrad Med 
J 2001; 77: 753-758. 

4. Jonas M, Scholefield JH. Anal Fissure. Gastroenterol Clin North Am 2001; 30: 167-181. 
5. Sailer M, Bussen D, Debus ES, Fuchs KH, Thiede A. Quality of life in patients with benign anorectal disorders. 

Br J Surg 1998; 85: 1716-1719. 
6. Klosterhalfen B, Vogel P, Rixen H, Mittermayer C. Topography of the inferior rectal artery: a possible cause of 

chronic, primary anal fissure. Dis Colon Rectum 1989; 32: 43-52. 
7. Prohm P, Bonner C. Is manometry essential for surgery of chronic fissure-in-ano? Dis Colon Rectum 1995; 38:

735-738. 
8. Schouten WR, Briel JW, Auwerda JJ. Relationship between anal pressure and anodermal blood flow. The vascu-

lar pathogenesis of anal fissures. Dis Colon Rectum 1994; 37: 664-669. 
9. Minguez M, Tomas-Ridocci M, Garcia A, Benages A. [Pressure of the anal canal in patients with hemorrhoids or 

with anal fissure. Effect of the topical application of an anesthetic gel]. Rev Esp Enferm Dig 1992; 81: 103-107. 
10. Rosen L, Abel ME, Gordon PH, Denstman FJ, Fleshman JW, Hicks TC et al. Practice parameters for the man-

agement of anal fissure. The Standards Task Force American Society of Colon and Rectal Surgeons. Dis Co-
lon Rectum 1992; 35: 206-208. 

11. Khubchandani IT, Reed JF. Sequelae of internal sphincterotomy for chronic fissure-in-ano. Br J Surg 1989; 76:
431-434. 

12. Notaras MJ. Lateral subcutaneous sphincterotomy for anal fissure--a new technique. Proc R Soc Med 1969; 62:
713. 

13. Pernikoff BJ, Eisenstat TE, Rubin RJ, Oliver GC, Salvati EP. Reappraisal of partial lateral internal sphinctero-
tomy. Dis Colon Rectum 1994; 37: 1291-1295. 

14. Sultan S, Baillie J. Recurrent bile duct stones after endoscopic sphincterotomy. Gut 2004; 53: 1725-1727. 
15. Garcia-Aguilar J, Belmonte MC, Perez JJ, Jensen L, Madoff RD, Wong WD. Incontinence after lateral internal 

sphincterotomy: anatomic and functional evaluation. Dis Colon Rectum 1998; 41: 423-427. 
16. Garcia-Aguilar J, Belmonte C, Wong WD, Lowry AC, Madoff RD. Open vs. closed sphincterotomy for chronic 

anal fissure: long-term results. Dis Colon Rectum 1996; 39: 440-443. 
17. Abcarian H. Surgical correction of chronic anal fissure: results of lateral internal sphincterotomy vs. fissurec-

tomy--midline sphincterotomy. Dis Colon Rectum 1980; 23: 31-36. 
18. Classic articles in colonic and rectal surgery. Stretching, massage and rhythmic percussion in the treatment 

of muscular contractions: Joseph-Claude-Anthelme Recamier (1774-1852). Dis Colon Rectum 1980; 23: 362-
367. 

19. Lord PH. A new regime for the treatment of haemorrhoids. Proc R Soc Med 1968; 61: 935-936. 
20. Weaver RM, Ambrose NS, Alexander-Williams J, Keighley MR. Manual dilatation of the anus vs. lateral subcu-

taneous sphincterotomy in the treatment of chronic fissure-in-ano. Results of a prospective, randomized, 
clinical trial. Dis Colon Rectum 1987; 30: 420-423. 

21. Marby M, Alexander-Williams J, Buchmann P, Arabi Y, Kappas A, Minervini S et al. A randomized controlled 
trial to compare anal dilatation with lateral subcutaneous sphincterotomy for anal fissure. Dis Colon Rectum 
1979; 22: 308-311. 

22. Giebel GD, Horch R. Treatment of anal fissure: a comparison of three different forms of therapy. Nippon Geka 
Hokan 1989; 58: 126-133. 

23. Saad AM, Omer A. Surgical treatment of chronic fissure-in-ano: a prospective randomised study. East Afr 
Med J 1992; 69: 613-615. 

24. Isbister WH, Prasad J. Fissure-in-ano. Aust N Z J Surg 1995; 65: 107-108. 
25. Oliver DW, Booth MW, Kernick VF, Irvin TT, Campbell WB. Patient satisfaction and symptom relief after anal 

dilatation. Int J Colorectal Dis 1998; 13: 228-231. 
26. Speakman CT, Burnett SJ, Kamm MA, Bartram CI. Sphincter injury after anal dilatation demonstrated by anal 

endosonography. Br J Surg 1991; 78: 1429-1430. 
27. Nielsen MB, Rasmussen OO, Pedersen JF, Christiansen J. Risk of sphincter damage and anal incontinence after 

anal dilatation for fissure-in-ano. An endosonographic study. Dis Colon Rectum 1993; 36: 677-680. 
28. Collopy B, Ryan P. Comparison of lateral subcutaneous sphincterotomy with anal dilatation in the treatment 

of fissure in ano. Med J Aust 1979; 2: 461-487. 
29. Christie A, Guest JF. Modelling the economic impact of managing a chronic anal fissure with a proprietary 

formulation of nitroglycerin (Rectogesic) compared to lateral internal sphincterotomy in the United King-
dom. Int J Colorectal Dis 2002; 17: 259-267. 

30. Svendsen CB, Matzen P. [Treatment of chronic anal fissure with topically applied nitroglycerin ointment. A 
systematic review of evidence-based results]. Ugeskr Laeger 2002; 164: 3845-3849. 

www.mui.ac.ir

http://www.mui.ac.ir


Chemical sphincterotomy of chronic anal fissure Emami et al 
 

Journal of Research in Medical Sciences May & June 2008; Vol 13, No 3. 153 

31. Scholefield JH, Lund JN. A nonsurgical approach to chronic anal fissure. Hosp Pract (Minneap ) 1997; 32: 181-
188. 

32. Libertiny G, Knight JS, Farouk R. Randomised trial of topical 0.2% glyceryl trinitrate and lateral internal 
sphincterotomy for the treatment of patients with chronic anal fissure: long-term follow-up. Eur J Surg 2002; 
168: 418-421. 

33. Jonas M, Lund JN, Scholefield JH. Topical 0.2% glyceryl trinitrate ointment for anal fissures: long-term effi-
cacy in routine clinical practice. Colorectal Dis 2002; 4: 317-320. 

34. Tankova L, Yoncheva K, Muhtarov M, Kadyan H, Draganov V. Topical mononitrate treatment in patients with 
anal fissure. Aliment Pharmacol Ther 2002; 16: 101-103. 

35. Sonmez K, Demirogullari B, Ekingen G, Turkyilmaz Z, Karabulut R, Basaklar AC et al. Randomized, placebo-
controlled treatment of anal fissure by lidocaine, EMLA, and GTN in children. J Pediatr Surg 2002; 37: 1313-
1316. 

36. Simpson J, Lund JN, Thompson RJ, Kapila L, Scholefield JH. The use of glyceryl trinitrate (GTN) in the treat-
ment of chronic anal fissure in children. Med Sci Monit 2003; 9: I123-I126. 

37. Ward DI, Miller BJ, Schache DJ, Cohen JR, Theile DE. Cut or paste? The use of glyceryl trinitrate paste in the 
treatment of acute and chronic anal fissure. Aust N Z J Surg 2000; 70: 19-21. 

38. Skinner SA, Polglase AL, Le CT, Winnett JD. Treatment of anal fissure with glyceryl trinitrate in patients re-
ferred for surgical management. ANZ J Surg 2001; 71: 218-220. 

39. Simpson J, Lund JN, Thompson RJ, Kapila L, Scholefield JH. The use of glyceryl trinitrate (GTN) in the treat-
ment of chronic anal fissure in children. Med Sci Monit 2003; 9: I123-I126. 

40. Ehrenpreis ED, Rubin DT, Ginsburg PM, Meyers JS. Treatment of anal fissures with topical nitroglycerin. 
Expert Opin Pharmacother 2001; 2: 41-45. 

41. Jones OM, Moore JA, Brading AF, Mortensen NJ. Botulinum toxin injection inhibits myogenic tone and sympa-
thetic nerve function in the porcine internal anal sphincter. Colorectal Dis 2003; 5: 552-557. 

42. Zepeda-Gomez S, Valdovinos-Diaz MA. [Usefulness of botulinum toxin in gastrointestinal disorders]. Rev Gas-
troenterol Mex 2002; 67: 126-133. 

43. Brisinda D, Maria G, Fenici R, Civello IM, Brisinda G. Safety of botulinum neurotoxin treatment in patients 
with chronic anal fissure. Dis Colon Rectum 2003; 46: 419-420. 

44. Lindsey I, Jones OM, Cunningham C, George BD, Mortensen NJ. Botulinum toxin as second-line therapy for 
chronic anal fissure failing 0.2 percent glyceryl trinitrate. Dis Colon Rectum 2003; 46: 361-366. 

45. Colak T, Ipek T, Kanik A, Aydin S. A randomized trial of botulinum toxin vs. lidocaine pomade for chronic 
anal fissure. Acta Gastroenterol Belg 2002; 65: 187-190. 

46. Madalinski MH. Botulinum toxin for the treatment of secondary chronic anal fissure. Tech Coloproctol 2003; 
7: 85-88. 

47. Gaudric M, Chaussade S. [Digestive tract and botulinum toxin]. Ann Readapt Med Phys 2003; 46: 353-360. 
48. Gui D, Rossi S, Runfola M, Magalini SC. Review article: botulinum toxin in the therapy of gastrointestinal 

motility disorders. Aliment Pharmacol Ther 2003; 18: 1-16. 
49. Utzig MJ, Kroesen AJ, Buhr HJ. Concepts in pathogenesis and treatment of chronic anal fissure--a review of 

the literature. Am J Gastroenterol 2003; 98: 968-974. 
50. Jost WH. Ten years' experience with botulin toxin in anal fissure. Int J Colorectal Dis 2002; 17: 298-302. 
51. Maria G, Sganga G, Civello IM, Brisinda G. Botulinum neurotoxin and other treatments for fissure-in-ano and 

pelvic floor disorders. Br J Surg 2002; 89: 950-961. 
52. Minguez M, Herreros B, Espi A, Garcia-Granero E, Sanchiz V, Mora F et al. Long-term follow-up (42 months) of 

chronic anal fissure after healing with botulinum toxin. Gastroenterology 2002; 123: 112-117. 
53. Jost WH. One hundred cases of anal fissure treated with botulin toxin: early and long-term results. Dis Colon 

Rectum 1997; 40: 1029-1032. 
54. Songun I, Boutkan H, Delemarre JB, Breslau PJ. Effect of isosorbide dinitrate ointment on anal fissure. Dig Surg 

2003; 20: 122-126. 
55. Werre AJ, Palamba HW, Bilgen EJ, Eggink WF. Isosorbide dinitrate in the treatment of anal fissure: a random-

ised, prospective, double blind, placebo-controlled trial. Eur J Surg 2001; 167: 382-385. 
56. Schouten WR, Briel JW, Boerma MO, Auwerda JJ, Wilms EB, Graatsma BH. Pathophysiological aspects and 

clinical outcome of intra-anal application of isosorbide dinitrate in patients with chronic anal fissure. Gut 
1996; 39: 465-469. 

57. Lysy J, Israelit-Yatzkan Y, Sestiere-Ittah M, Keret D, Goldin E. Treatment of chronic anal fissure with isosor-
bide dinitrate: long-term results and dose determination. Dis Colon Rectum 1998; 41: 1406-1410. 

58. Griffin N, Acheson AG, Jonas M, Scholefield JH. The role of topical diltiazem in the treatment of chronic anal 
fissures that have failed glyceryl trinitrate therapy. Colorectal Dis 2002; 4: 430-435. 

www.mui.ac.ir

http://www.mui.ac.ir


Chemical sphincterotomy of chronic anal fissure Emami et al 
 

154 Journal of Research in Medical Sciences May & June 2008; Vol 13, No 3. 

59. Bielecki K, Kolodziejczak M. A prospective randomized trial of diltiazem and glyceryltrinitrate ointment in 
the treatment of chronic anal fissure. Colorectal Dis 2003; 5: 256-257. 

60. DasGupta R, Franklin I, Pitt J, Dawson PM. Successful treatment of chronic anal fissure with diltiazem gel. Co-
lorectal Dis 2002; 4: 20-22. 

61. 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: 413-417. 

62. Knight JS, Birks M, Farouk R. Topical diltiazem ointment in the treatment of chronic anal fissure. Br J Surg 
2001; 88: 553-556. 

63. Carapeti EA, Kamm MA, Phillips RK. Topical diltiazem and bethanechol decrease anal sphincter pressure and 
heal anal fissures without side effects. Dis Colon Rectum 2000; 43: 1359-1362. 

64. Agaoglu N, Cengiz S, Arslan MK, Turkyilmaz S. Oral nifedipine in the treatment of chronic anal fissure. Dig 
Surg 2003; 20: 452-456. 

65. Chrysos E, Xynos E, Tzovaras G, Zoras OJ, Tsiaoussis J, Vassilakis SJ. Effect of nifedipine on rectoanal motility. 
Dis Colon Rectum 1996; 39: 212-216. 

66. Cook TA, Humphreys MM, McC Mortensen NJ. Oral nifedipine reduces resting anal pressure and heals 
chronic anal fissure. Br J Surg 1999; 86: 1269-1273. 

67. Perrotti P, Bove A, Antropoli C, Molino D, Antropoli M, Balzano A et al. Topical nifedipine with lidocaine oint-
ment vs. active control for treatment of chronic anal fissure: results of a prospective, randomized, double-
blind study. Dis Colon Rectum 2002; 45: 1468-1475. 

68. Griffin N, Zimmerman DD, Briel JW, Gruss HJ, Jonas M, Acheson AG et al. Topical L-arginine gel lowers rest-
ing anal pressure: possible treatment for anal fissure. Dis Colon Rectum 2002; 45: 1332-1336. 

69. Ansaloni L, Bernabe A, Ghetti R, Riccardi R, Tranchino RM, Gardini G. Oral lacidipine in the treatment of anal 
fissure. Tech Coloproctol 2002; 6: 79-82. 

70. Pitt J, Craggs MM, Henry MM, Boulos PB. Alpha-1 adrenoceptor blockade: potential new treatment for anal 
fissures. Dis Colon Rectum 2000; 43: 800-803. 

71. Madalinski MH, Slawek J, Zbytek B, Duzynski W, Adrich Z, Jagiello K et al. Topical nitrates and the higher 
doses of botulinum toxin for chronic anal fissure. Hepatogastroenterology 2001; 48: 977-979. 

72. Rattan S, Sarkar A, Chakder S. Nitric oxide pathway in rectoanal inhibitory reflex of opossum internal anal 
sphincter. Gastroenterology 1992; 103: 43-50. 

73. O'Kelly T, Brading A, Mortensen N. Nerve mediated relaxation of the human internal anal sphincter: the role 
of nitric oxide. Gut 1993; 34: 689-693. 

74. Stebbing JF. Nitric oxide synthase neurones and neuromuscular behaviour of the anorectum. Ann R Coll Surg 
Engl 1998; 80: 137-145. 

75. Loder PB, Kamm MA, Nicholls RJ, Phillips RK. 'Reversible chemical sphincterotomy' by local application of 
glyceryl trinitrate. Br J Surg 1994; 81: 1386-1389. 

76. Guillemot F, Leroi H, Lone YC, Rousseau CG, Lamblin MD, Cortot A. Action of in situ nitroglycerin on upper 
anal canal pressure of patients with terminal constipation. A pilot study. Dis Colon Rectum 1993; 36: 372-376. 

77. Lund JN, Scholefield JH. A randomised, prospective, double-blind, placebo-controlled trial of glyceryl trini-
trate ointment in treatment of anal fissure. Lancet 1997; 349: 11-14. 

78. Lund JN, Scholefield JH. Internal sphincter spasm in anal fissure. Br J Surg 1997; 84: 1723-1724. 
79. Carapeti EA, Kamm MA, McDonald PJ, Chadwick SJ, Melville D, Phillips RK. Randomised controlled trial 

shows that glyceryl trinitrate heals anal fissures, higher doses are not more effective, and there is a high re-
currence rate. Gut 1999; 44: 727-730. 

80. Bacher H, Mischinger HJ, Werkgartner G, Cerwenka H, El Shabrawi A, Pfeifer J et al. Local nitroglycerin for 
treatment of anal fissures: an alternative to lateral sphincterotomy? Dis Colon Rectum 1997; 40: 840-845. 

81. Watson SJ, Kamm MA, Nicholls RJ, Phillips RK. Topical glyceryl trinitrate in the treatment of chronic anal 
fissure. Br J Surg 1996; 83: 771-775. 

82. Cundall JD, Gunn J, Easterbrook JR, Tilsed JV, Duthie GS. The dose response of the internal anal sphincter to 
topical application of glyceryl trinitrate ointment. Colorectal Dis 2001; 3: 259-262. 

83. Dorfman G, Levitt M, Platell C. Treatment of chronic anal fissure with topical glyceryl trinitrate. Dis Colon 
Rectum 1999; 42: 1007-1010. 

84. Emami MH, Sayedyahossein S, Aslani A. Safety and Efficacy of New Glyceryl Trinitrate Suppository Formula: 
First Double Blind Placebo Controlled Clinical Trial (phase III). In: First International Congress of medical 
Students, Iran, Shiraz 2007. 

85. Emami MH, Sayedyahossein S, Aslani A, Soleimani B, Shahsavari KH. Safety and Efficacy of 0.2% Suppository 
Glyceryl Trinitrate (GTN) in the Management of Chronic Anal Fissure in Adults. In: 20th International Medical 
Sciences Student Congress, Istanbul, Turkey, May 12 to 14, 2006. 

www.mui.ac.ir

http://www.mui.ac.ir


Chemical sphincterotomy of chronic anal fissure Emami et al 
 

Journal of Research in Medical Sciences May & June 2008; Vol 13, No 3. 155 

86. Emami MH, Sayedyahossein S, Aslani A. Safety and Efficacy of New Glyceryl Trinitrate Suppository Formula: 
First Double Blind Placebo Controlled Clinical Trial (phase II). In: 7th Iranian Congress of Gastroenterology and 
Hepatology, Tehran, Iran November 28 to 30, 2007. 

87. Aslani A, Tavakoli N, Emami MH, Asadi F. Preparation  and evaluation of physicochemical properties of glyc-
eryl  trinitrate suppository in the treatment of anal fissure. In: The 4th International Postgraduate Research Sym-
posium on Pharmaceutics, Istanbul, Turkey, September 20 to 22, 2004. 

88. Emami MH, Sayedyahossein S, Aslani A. Safety and Efficacy of New Glyceryl Trinitrate Suppository Formula: 
First Double Blind Placebo Controlled Clinical Trial. Disease of the Colon & Rectum, 10 May 2008, PMID: 
18470565 

 

www.mui.ac.ir

http://www.mui.ac.ir

