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Abstract: Anal fissure is a linear tear in the anoderm located just below the dentate line. It is a 
prevalent anorectal condition that affects both men and women, with an incidence rate of 1 in 350 
people. The primary symptom is severe, distressing post-defecation pain, along with bright red rectal 
bleeding and pruritus ani. The pain has a significant negative impact on the quality of life of affected 
patients. Chemical sphincterotomy using topical nitrates, botulinum, calcium channel blockers, and 
surgical sphincterotomy using left lateral internal sphincterotomy have been a mainstay of managing 
chronic anal fissure for decades. However, in recent years, neuromodulation using sacral or tibial nerve 
stimulation has emerged as an alternative non-invasive management. The aim of this study is to assess 
the effect of transcutaneous tibial nerve stimulation in managing anal fissures. The primary outcome is 
the healing rate, and the secondary outcome is the complication rate. Google Scholar, PubMed, and 
Web of Science are systematically searched for relevant and similar articles, using transcutaneous tibial 
nerve stimulation AND anal fissure as keywords. The pooled data analysis revealed that the healing rate 
of chronic anal fissures using transcutaneous tibial nerve stimulation is 69.6%, with a complication rate 
of 0%. Transcutaneous tibial nerve stimulation is an effective non-invasive method to treat chronic anal 
fissures, with no complications and a promising success rate, which may be useful to patients at high 
risk for fecal incontinence or who do not wish to undergo surgery. 
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1. Introduction  

Anal fissure is a linear tear in the anoderm located just below the dentate line. It is a prevalent 
anorectal condition that affects both men and women, with an incidence rate of 1 in 350 people [1]. 
This condition commonly impacts individuals in the middle age group (mean age of onset 39.9 years) 
Hananel and Gordon [2] although it can also occur, although less frequently, in the elderly and 
children. The primary symptom experienced by individuals with an anal fissure is severe, distressing 
post-defecation pain often likened to passing a piece of broken glass, along with bright red rectal 
bleeding and pruritus ani, the pain has a significant negative impact on the quality of life of affected 
patients [3, 4]. The precise etiology of anal fissures is still unclear. However, the current theory 
suggests that passing a hard stool can lead to tearing in the anoderm, causing severe pain. This pain can 
then result in an increased anal sphincter tone [5, 6]. Leading to reduced blood supply to the 
traumatized anoderm and hindering the healing process. Other factors that can cause anal fissures 
include childbirth in females and anal intercourse. There are two types of anal fissures: acute, which 
typically heals within 1 to 2 weeks, and chronic, which persists for over 6 weeks, may present with 
chronic features such as skin tags, visible sphincter fiber, and indurated margins [3]. The treatment of 
anal fissures varies, for acute anal fissures; it typically involves a high-fiber diet [7, 8]. Lidocaine 
ointment, and Sitz baths. However, chronic fissures may require more advanced treatments such as 

https://orcid.org/0000-0002-0142-7917


1490 

 

 

Edelweiss Applied Science and Technology 
ISSN: 2576-8484 

Vol. 9, No. 4: 1489-1496, 2025 
DOI: 10.55214/25768484.v9i4.6325 
© 2025 by the authors; licensee Learning Gate 

 

Topical Nitrates [9]. Botulinum Toxin [10, 11]. Or Calcium Channel Blockers [12]. Surgical 
interventions like lateral internal sphincterotomy are often effective for managing chronic refractory 
anal fissures by reducing internal sphincter tone [13, 14]. The anal advancement mucosal flap is 
considered as an alternative to sphincterotomy, offering a lower risk of fecal incontinence. Nevertheless, 
this procedure is associated with a high rate of failure [14]. 

For years, the lateral internal sphincterotomy has been considered the gold standard procedure for 
managing chronic anal fissures [15]. It has demonstrated superiority over other methods in both short-
term and long-term outcomes [16]. However, a notable drawback is the risk of flatus, mucous, and fecal 
incontinence in 30% of patients in some studies [4, 9, 14, 17-19].  Recently, transcutaneous Tibial nerve 
stimulation has emerged as a noninvasive approach for treating chronic and resistant anal fissures [20, 
21]. Furthermore, it is beneficial for patients who are at high risk of fecal incontinence and those who 
opt not to undergo invasive surgical procedures. 
 
1.1. Transcutaneous Tibial Nerve Stimulation 

The management of anal fissures focuses on relieving pain to break the vicious circle of pain, 
sphincter spasm, mucosal ischemia, and persistent fissuring [22]. Neuromodulation by peripheral nerve 
electrical stimulation has become a rapidly growing area of chronic pain management in recent years 
due to the non-invasive nature of the procedure [22]. The gate theory of pain control is widely accepted 
as the primary explanation for pain relief resulting from stimulating the peripheral nerves [23]. The 

hypothesis suggests that stimulating large cutaneous (A-β) nerve fibers can inhibit the conduction of 
impulses through small-diameter nerve fibers (C). Other proposed mechanisms include inhibiting 
excited nerve cells and triggering the brain to release endogenous opiates [24]. The afferent fibers from 
the anal canal and pelvic floor travel to the central nervous system through the sacral nerves (S2–S4), 
electrical stimulation of these sacral nerves can help relieve pain in the anal canal and pelvic floor. In the 
past, Sacral nerve stimulation was utilized to treat chronic anal fissures, yielding promising results; 
however, the procedure is deemed invasive [20]. Given the similarity in neurophysiological targets, 
transcutaneou Tibial nerve (L4-S3), stimulation could serve as a more cost-effective and non-invasive 
substitute for Sacral nerve stimulation for managing chronic anal fissure [22]. 
 
1.2. Transcutaneous Tibial Nerve Stimulation procedure 

Transcutaneous Tibial Nerve Stimulation, is commonly performed according to what has been 
described by Queralto, et al. [25] using a Transcutaneous Electrical Nerve Stimulation unit (TENS). 
This involves using adhesive electrodes, where the negative electrode is placed on the skin behind the 
medial malleoli and the positive electrode is positioned 10 cm above along the route of the posterior 
tibial nerve. The stimulation frequency is typically set at 10 Hz for 200 seconds, with a current range of 
10 to 30 mA. The stimuli are adjusted to stay below the muscle contraction threshold to create tingling 
sensations without inducing muscle twitching or pain in the stimulated area. Correct electrode 
placement during stimulation has been observed to result in rhythmic toe flexion. Transcutaneous nerve 
stimulation, is typically administered initially by the practitioner to ensure correct application, 
subsequently, the patient is instructed to use it daily for 20 minutes, five days a week, for two to four 
consecutive weeks. In comparison to Sacral nerve stimulation Yakovlev, et al. [20] and percutaneous 
Tibial nerve stimulation Queralto, et al. [25] which were previously used to manage chronic anal 
fissures, transcutaneous Tibial nerve stimulation is considered cost-effective, non-invasive, and easy to 
perform since it does not require electrodes needle or device implantation. 
 
1.3. Transcutaneous Tibial Nerve Stimulation Side Effect and Contraindications 

Compared to Sacral nerve stimulation and percutaneous Tipial nerve stimulation,  Transcutaneous 
Tibial nerve Stimulation does not involve the use of needles for implanting electrodes. Some reported 
side effects include skin reactions from adhesive electrodes Shehata, et al. [26] and Cui, et al. [27] but 
most patients tolerate the procedure well. Electrical nerve stimulation is contraindicated in patients 
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with pacemakers, implantable defibrillators, epilepsy, pregnancy, and those with metallic ankle 
prostheses [28]. 
 
1.4. Transcutaneous Tibia Nerve Stimulation for Management of Chronic Anal Fissure  

Sacral nerve stimulation and percutaneous posterior nerve stimulation have been extensively 
studied for managing pelvic floor disorders and chronic anal fissures [20, 29-31]. While these methods 
have shown promise, transcutaneous Tibial nerve stimulation is emerging as a non-invasive and cost-
effective alternative. It relies on adhesive electrodes instead of needles, making it more convenient for 
home use than other methods. 
 

2. Materials and Methods 
The authors searched PubMed, Web of Science, Scopus, and Google Scholar databases, using the 

keywords "Transcutaneous Tibial nerve stimulation AND anal fissure, including similar and relevant 
articles. The study is considered eligible for inclusion if it was conducted on human subjects, written in 
English, and published between 2000 and 2024. The study must have utilized transcutaneous Tibial 
nerve stimulation to treat chronic anal fissures, with no limitation on the study type. Exclusion criteria 
encompassed studies involving non-human subjects, non-English language publications, and those 
employing other neuromodulation methods such as percutaneous Tibial nerve stimulation or Sacral 
nerve stimulation for managing chronic anal fissures. Adherence to PRISMA guidelines Page, et al. 
[32] (Figure 1), was strictly followed for the selection of included studies. 

A datasheet was used to record the author's name, publication year, country of origin, study type, 
patient enrollment count, and outcomes related to healing and complication rates (Table 1). 

Descriptive statistics were used to express the results as percentages. The primary outcome 
measurement was determined by evaluating the healing rate, which is defined as the complete 
disappearance of symptoms of anal fissure and mucosal healing during a clinical examination. A 
secondary outcome was assessed by evaluating complication rates, which refer to any adverse effects 
caused by the procedure. 
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Figure 1. 
The PRISMA flow diagram illustrating the study selection. 
Note: Process for the Systematic Review. 
* PRISMA guidelines 
Source: Page, et al. [32] 
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Table 1. 
Studies on effect of transcutaneous Tibial nerve for management of chronic anal fissures. 

Author Year Country Study Type No 
Patients 

Nerve 
stimulation 
procedure 

Outcome 

Altunrende, et 
al. [33] 

2013 Turkey Case series 10 
 

TTNS Out of 10 patients, 6 healed no 
complication 

Youssef, et al. 
[16] 

2015 Egypt Randomized 
Control  clinical 

trial 

36  in 
TTNS 

37 in LIS 
group 

TTNS Out of 36 patients in TTNS 
group, 26 healed no 
complications. 
Out of 37 patients in LS group, 
33 healed, 1 complication. 

Note: *TTNS Transcutaneous Tibal Nerve Stimulation 
*LIS Laternal Internal Sphincterotomy  

 

3. Results 
In the systematic review, the authors identified 656 articles from three databases: Google Scholar 

(330 articles), PubMed (217 articles), and Web of Science (109 articles). After removing duplicates and 
irrelevant articles, we identified two studies that met our inclusion and exclusion criteria. The first 
study is a case series from Turkey, while the second is a randomized controlled trial from Egypt. In the 
Egyptian study, researchers compared the effectiveness of transcutaneous tibial nerve stimulation and 
lateral internal sphincterotomy in managing anal fissures. From the pooled data analysis, it was found 
that 46 adult patients underwent transcutaneous Tibial nerve stimulation, with 10 in the case series and 
36 in the randomized controlled trial. The pooled dataanalysis revealed that the healing rate of chronic 
anal fissures using transcutaneous Tibial nerve stimulation is 69.6%, with a complication rate of 0%. 
 

4. Discussion 
Based on our review, the healing rate of anal fissures using transcutaneous Tibial nerve stimulation 

is 69.6%. This rate is considered promising for non-invasive procedures without complications and easy 
for application. The Sacral nerve stimulation has been used as a method of neuromodulation for the 
management of chronic anal fissures with a healing rate of 100% Tjandra, et al. [34] although the 
procedure is deemed invasive because it needs generator surgical implantation, and some complications 
have been reported in some patients, these complications include wound infection and discomfort at 
generator implant site [20, 21, 35]. Percutaneous Tibial nerve stimulation has been used as a method 
for neuromodulation of the Tibial nerve to manage chronic anal fissures [36]. It has shown a healing 
rate similar to transcutaneous Tibial nerve stimulation [29]. However, transcutaneous Tibial nerve 
stimulation offers the advantage of using adhesive electrodes instead of needle electrodes Youssef, et al. 
[16] making it easier to use and more comfortable. 

The lateral internal sphincterotomy is still considered the gold standard procedure for managing 
chronic anal fissures, with a healing rate of up to 90% Poh, et al. [37] and few recurrences. In some 
studies, fecal incontinence has been reported to affect up to 16% of patients [38, 39]. While in others it 
may affect up to 30% [40]. Some studies suggest that chemical sphincterotomy should be the first-line 
treatment for chronic anal fissures due to the significant drawback of fecal incontinence with lateral 
internal sphincterotomy Haq, et al. [41]. Youssef, et al. [16] conducted a randomized controlled trial to 
assess the efficacy of transcutaneous Tibial nerve stimulation compared to left lateral sphincterotomy. 
The study involved 37 patients in the sphincterotomy group and 36 patients in the transcutaneous 
Tibial nerve stimulation group. After one month, all patients in the sphincterotomy group showed 
clinical improvement, while 75% of patients in the transcutaneous Tibial nerve group improved. The 
recurrence rate after one year was 2.7% in the sphincterotomy group and 40.7% in the transcutaneous 
Tibial nerve stimulation group. They conclude that lateral sphincterotomy is still considered the gold 
standard procedure for chronic anal fissures. However, transcutaneous Tibial nerve stimulation is 
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emerging as a novel non-invasive procedure with minimal complications. This study is limited by not 
being blinded, which prevents the exclusion of the placebo effect. 

In contrast, chemical sphincterotomy has been used for the treatment of chronic anal fissures with 
varying degrees of success and drawbacks.  Glyceryl Trinitrate has been widely used in the treatment of 
chronic anal fissures, resulting in a healing rate of 60% to 80% [42, 43]. However, approximately 15% 
to 20% of patients experienced intractable headaches, leading some to discontinue treatment [44, 45]. 

The use of botulinum toxin injections is also utilized in the treatment of chronic anal fissures. 
Healing rates range from 60% to 80%, with flatus incontinence occurring in 18% of cases, and fecal 
incontinence occurring in 5% [46, 47]. 

Based on the comparison of healing and complication rates among different commonly used 
treatment options for chronic anal fissures, transcutaneous Tibial nerve stimulation shows promise due 
to its reasonable healing rate and non-invasive nature, along with a 0% complication rate. This provides 
hope for patients at high risk for fecal incontinence, such as multiparous women and those with 
recurrent chronic anal fissures after invasive procedures like lateral internal sphincterotomy, or those 
who refuse surgical intervention. 
 

5. Limitation 
There is a lack of literature on the use of transcutaneous Tibial nerve stimulation for managing 

chronic anal fissures, which restricts the scope of this study. 
 

6. Conclusion 
Despite limited literature, transcutaneous tibial nerve therapy is an effective noninvasive method to 

treat chronic anal fissures, with no complications and a promising success rate, which may be useful to 
patients at high risk for fecal incontinence or who do not wish to undergo surgery.  
 

7. Recommendation 
Further large studies are recommended to evaluate this novel non-invasive procedure for managing 

chronic anal fissures, as well as its financial cost and patient satisfaction. 
 

Transparency:  
The authors confirm that the manuscript is an honest, accurate,  and  transparent  account  of  the  
study; that  no  vital  features  of  the  study  have  been  omitted;  and  that  any  discrepancies  from  
the  study  as planned have been explained. This study followed all ethical practices during writing. 
 

Acknowledgments: 
The author would like to express gratitude to Dr. Ahmad AbdulAzeem from the Department of Surgery 
at Prince Sattam Bin Abdu Aziz University, Al-Kharj, for providing insightful revisions to the article. 
 

Copyright: 
© 2025 by the authors. This open-access article is distributed under the terms and conditions of the 
Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/). 
 

References 
[1] A. A. Ayantunde and S. A. Debrah, "Current concepts in anal fissures," World journal of surgery, vol. 30, pp. 2246-

2260, 2006.  https://doi.org/10.1007/s00268-006-0619-2 
[2] N. Hananel and P. H. Gordon, "Re-examination of clinical manifestations and response to therapy of fissure-in-ano," 

Diseases of the colon & rectum, vol. 40, no. 2, pp. 229-233, 1997.  
[3] J. Lund and J. Scholefield, "Aetiology and treatment of anal fissure," British journal of surgery, vol. 83, no. 10, pp. 1335-

1344, 1996.  

https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1007/s00268-006-0619-2


1495 

 

 

Edelweiss Applied Science and Technology 
ISSN: 2576-8484 

Vol. 9, No. 4: 1489-1496, 2025 
DOI: 10.55214/25768484.v9i4.6325 
© 2025 by the authors; licensee Learning Gate 

 

[4] E. Collins and J. Lund, "A review of chronic anal fissure management," Techniques in coloproctology, vol. 11, no. 3, pp. 
209-223, 2007.  https://doi.org/10.1007/s10151-007-0355-9 

[5] H. Abcarian, S. Lakshmanan, D. R. Read, and P. Roccaforte, "The role of internal sphincter in chronic anal fissures," 
Diseases of the Colon & Rectum, vol. 25, no. 6, pp. 525-528, 1982.  

[6] M. Nzimbala and L. Bruyninx, "Chronic anal fissure from suspected adult sexual abuse in a traumatic anal sex 
practice patient," Acta Chirurgica Belgica, vol. 107, no. 5, pp. 566-569, 2007.  

[7] S. L. Jensen, "Treatment of first episodes of acute anal fissure: prospective randomised study of lignocaine ointment 
versus hydrocortisone ointment or warm sitz baths plus bran," Br Med J (Clin Res Ed), vol. 292, no. 6529, pp. 1167-
1169, 1986.  

[8] S. Jensen, "Maintenance therapy with unprocessed bran in the prevention of acute anal fissure recurrence," Journal of 
the Royal Society of Medicine, vol. 80, no. 5, pp. 296-298, 1987.  

[9] R. L. Nelson, K. Thomas, J. Morgan, and A. Jones, "Non surgical therapy for anal fissure," Cochrane database of 
systematic reviews, no. 2, 2012.  https://doi.org/10.1002/14651858.CD003431.pub2 

[10] W.-J. Shao, G.-C. Li, and Z.-K. Zhang, "Systematic review and meta-analysis of randomized controlled trials 
comparing botulinum toxin injection with lateral internal sphincterotomy for chronic anal fissure," International 
journal of colorectal disease, vol. 24, pp. 995-1000, 2009.  

[11] D. Gui, G. Anastasio, G. Maria, E. Cassetta, A. Bentivoglio, and A. Albanese, "Botulinum toxin for chronic anal 
fissure," The Lancet, vol. 344, no. 8930, pp. 1127-1128, 1994.  

[12] D. B. Stewart Sr, W. Gaertner, S. Glasgow, J. Migaly, D. Feingold, and S. R. Steele, "Clinical practice guideline for 
the management of anal fissures," Diseases of the Colon & Rectum, vol. 60, no. 1, pp. 7-14, 2017.  

[13] R. Bennett and J. Goligher, "Results of internal sphincterotomy for anal fissure," British medical journal, vol. 2, no. 
5318, p. 1500, 1962.  

[14] R. L. Nelson, A. Chattopadhyay, W. Brooks, I. Platt, T. Paavana, and S. Earl, "Operative procedures for fissure in 
ano," Cochrane database of systematic reviews, no. 1, 2010.  

[15] S. M. Ebinger et al., "Operative and medical treatment of chronic anal fissures-a review and network meta-analysis of 
randomized controlled trials," Journal of gastroenterology, vol. 52, pp. 663-676, 2017.  

[16] T. Youssef et al., "Randomized clinical trial of transcutaneous electrical posterior tibial nerve stimulation versus 
lateral internal sphincterotomy for treatment of chronic anal fissure," International Journal of Surgery, vol. 22, pp. 143-
148, 2015.  

[17] S. Casillas, T. L. Hull, M. Zutshi, R. Trzcinski, J. F. Bast, and M. Xu, "Incontinence after a lateral internal 
sphincterotomy: are we underestimating it?," Diseases of the colon & rectum, vol. 48, no. 6, pp. 1193-1199, 2005.  

[18] R. Nelson et al., "A systematic review and meta-analysis of the treatment of anal fissure," Techniques in coloproctology, 
vol. 21, pp. 605-625, 2017.  

[19] P. Garg, M. Garg, and G. Menon, "Long‐term continence disturbance after lateral internal sphincterotomy for 

chronic anal fissure: a systematic review and meta‐analysis," Colorectal Disease, vol. 15, no. 3, pp. e104-e117, 2013.  
[20] A. Yakovlev, S. A. Karasev, and O. Y. Dolgich, "Sacral nerve stimulation: a novel treatment of chronic anal fissure," 

Diseases of the colon & rectum, vol. 54, no. 3, pp. 324-327, 2011.  
[21] A. Yakovlev and S. A. Karasev, "Successful treatment of chronic anal fissure utilizing sacral nerve stimulation," Wis 

Med J, vol. 109, no. 5, pp. 279-282, 2010.  

[22] H. F. Moossdorff‐Steinhauser and B. Berghmans, "Effects of percutaneous tibial nerve stimulation on adult patients 
with overactive bladder syndrome: a systematic review," Neurourology and urodynamics, vol. 32, no. 3, pp. 206-214, 
2013.  

[23] K. M. Peters, D. J. Carrico, L. S. Wooldridge, C. J. Miller, and S. A. MacDiarmid, "Percutaneous tibial nerve 
stimulation for the long-term treatment of overactive bladder: 3-year results of the STEP study," The Journal of 
urology, vol. 189, no. 6, pp. 2194-2201, 2013.  

[24] R. Melzack and P. D. Wall, "Pain Mechanisms: A New Theory: A gate control system modulates sensory input from 
the skin before it evokes pain perception and response," Science, vol. 150, no. 3699, pp. 971-979, 1965.  

[25] M. Queralto et al., "Preliminary results of peripheral transcutaneous neuromodulation in the treatment of idiopathic 
fecal incontinence," International journal of colorectal disease, vol. 21, pp. 670-672, 2006.  

[26] M. A. Shehata, W. G. El-Shazly, M. M. Alhashash, and M. Agha, "Percutaneous posterior tibial-nerve stimulation, 
perianal application of glyceryl trinitrate ointment, or closed lateral internal sphincterotomy in treatment of chronic 
anal fissure," The Egyptian Journal of Surgery, vol. 41, no. 1, 2022.  https://doi.org/10.4103/ejs.ejs_358_21 

[27] H. Cui et al., "Role of transcutaneous electrical nerve stimulation in treating children with overactive bladder from 
pooled analysis of 8 randomized controlled trials," International Neurourology Journal, vol. 24, no. 1, p. 84, 2020.  

[28] N. Fernandez et al., "Neurostimulation therapy for non-neurogenic overactive bladder in children: a meta-analysis," 
Urology, vol. 110, pp. 201-207, 2017.  

[29] D. Teoli, A. Dua, and J. An, "Transcutaneous electrical nerve stimulation," StatPearls Publishing, 2024. 
[30] U. Aho Fält et al., "Percutaneous tibial nerve stimulation (PTNS): an alternative treatment option for chronic therapy 

resistant anal fissure," Techniques in Coloproctology, vol. 23, pp. 361-365, 2019.  

https://doi.org/10.1007/s10151-007-0355-9
https://doi.org/10.1002/14651858.CD003431.pub2
https://doi.org/10.4103/ejs.ejs_358_21


1496 

 

 

Edelweiss Applied Science and Technology 
ISSN: 2576-8484 

Vol. 9, No. 4: 1489-1496, 2025 
DOI: 10.55214/25768484.v9i4.6325 
© 2025 by the authors; licensee Learning Gate 

 

[31] J. Ruiz-Tovar and C. Llavero, "Percutaneous posterior tibial nerve stimulation vs perianal application of glyceryl 
trinitrate ointment in the treatment of chronic anal fissure: a randomized clinical trial," Diseases of the Colon & Rectum, 
vol. 60, no. 1, pp. 81-86, 2017.  

[32] M. J. Page et al., "The PRISMA 2020 statement: an updated guideline for reporting systematic reviews," bmj, vol. 372, 
2021.  

[33] B. Altunrende, N. Sengul, O. Arisoy, and E. E. Yilmaz, "Transcutaneous electrical posterior tibial nerve stimulation 
for chronic anal fissure: a preliminary study," International journal of colorectal disease, vol. 28, pp. 1583-1589, 2013.  

[34] J. J. Tjandra, J. F. Lim, and K. Matzel, "Sacral nerve stimulation: an emerging treatment for faecal incontinence," 
ANZ journal of surgery, vol. 74, no. 12, pp. 1098-1106, 2004.  

[35] E. Falletto et al., "Is sacral nerve stimulation an effective treatment for chronic idiopathic anal pain?," Diseases of the 
colon & rectum, vol. 52, no. 3, pp. 456-462, 2009.  

[36] P. Moya et al., "Percutaneous posterior tibial nerve stimulation in the treatment of refractory anal fissure," Techniques 
in coloproctology, vol. 20, no. 3, pp. 197-198, 2016.  

[37] A. Poh, K.-Y. Tan, and F. Seow-Choen, "Innovations in chronic anal fissure treatment: a systematic review," World 
Journal of Gastrointestinal Surgery, vol. 2, no. 7, p. 231, 2010.  

[38] A. Tocchi, G. Mazzoni, M. Miccini, D. Cassini, E. Bettelli, and S. Brozzetti, "Total lateral sphincterotomy for anal 
fissure," International journal of colorectal disease, vol. 19, pp. 245-249, 2004.  

[39] T.-C. Hsu and J. M. MacKeigan, "Surgical treatment of chronic anal fissure: a retrospective study of 1753 cases," 
Diseases of the colon & rectum, vol. 27, pp. 475-478, 1984.  

[40] I. Khubchandani and J. Reed, "Sequelae of internal sphincterotomy for chronic fissure in ano," British journal of 
surgery, vol. 76, no. 5, pp. 431-434, 1989.  

[41] Z. Haq, M. Rahman, R. Chowdhury, M. Baten, and M. Khatun, "Chemical sphincterotomy--first line of treatment for 
chronic anal fissure," Mymensingh Medical Journal: MMJ, vol. 14, no. 1, pp. 88-90, 2005.  

[42] J. N. Lund and J. H. Scholefield, "A randomised, prospective, double-blind, placebo-controlled trial of glyceryl 
trinitrate ointment in treatment of anal fissure," The Lancet, vol. 349, no. 9044, pp. 11-14, 1997.  

[43] T. Ezri and S. Susmallian, "Topical Nifedipinevs. Topical Glyceryl Trinitrate for Treatment of Chronic Anal 
Fissure," Diseases of the colon & rectum, vol. 46, no. 6, pp. 805-808, 2003.  

[44] G. Brisinda, G. Maria, A. R. Bentivoglio, E. Cassetta, D. Gui, and A. Albanese, "A comparison of injections of 
botulinum toxin and topical nitroglycerin ointment for the treatment of chronic anal fissure," New England Journal of 
Medicine, vol. 341, no. 2, pp. 65-69, 1999.  

[45] D. F. Altomare et al., "Glyceryl trinitrate for chronic anal fissure—healing or headache? Results of a multicenter, 
randomized, placebo-controlled, double-blind trial," Diseases of the colon & rectum, vol. 43, pp. 174-179, 2000.  

[46] G. Maria, G. Brisinda, A. R. Bentivoglio, E. Cassetta, D. Gui, and A. Albanese, "Influence of botulinum toxin site of 
injections on healing rate in patients with chronic anal fissure," The American journal of surgery, vol. 179, no. 1, pp. 46-
50, 2000.  https://doi.org/10.1016/S0002-9610(00)00339-0 

[47] B. B. Menteş, O. Irkörücü, M. Akın, S. Leventoğlu, and E. Tatlıcıoğlu, "Comparison of botulinum toxin injection and 
lateral internal sphincterotomy for the treatment of chronic anal fissure," Diseases of the colon & rectum, vol. 46, pp. 
232-237, 2003.  

 

https://doi.org/10.1016/S0002-9610(00)00339-0

