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ABSTRACT 

Background: Anal fissures represent one of the common diseases that affect the anorectal area. Patients 

present with painful tears in this area that finally result in chronic discomfort and pain. Multiple surgical 

procedures were applied in the treatment of chronic anal fissures, but the optimal technique remains unclear. 

Aims of the study: This study aimed to perform an assessment of three surgical techniques used in 

the treatment of chronic anal fissures regarding fissure healing, pain remission, and related 

complications. 

Patients and methods: The study was performed in the period from November 2023 to April 2025, it 

consists of 180 patients with chronic anal fissures. Random distribution of patients into three 

treatment groups: Group A (Topical Nifedipine), Group B (Laser Therapy), and Group C (Lateral 

Internal Sphincterotomy). These procedures were evaluated using three methods of assessment: pain 

remission, fissure healing, and complications at period intervals of one, two, four, and six weeks post-

treatment in addition to long-term follow- up through six and twelve months intervals.  

Results: Laser therapy represented the most effective treatment procedure. In this procedure, the pain 

remission ratio was 96.5% then lateral internal sphincterotomy 90.7% and lastly topical Nifedipine 

75%. The highest rate of fissure healing after six weeks was performed in Laser therapy (the ratio was 

94.8% while surgery was 82.9% and Nifedipine 67.3%. The fewest complications were found in laser 

method with a low recurrence rate of 3.6%. 

Conclusion: The study revealed that laser therapy technique represents the most effective and safest 

method of treatment for chronic anal fissures because it had rapid pain relief, rapid healing and few 

complications. 

 

Keywords: Chronic anal fissure, laser therapy, lateral internal sphincterotomy, nifedipine. 
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INTRODUCTION 

The chronic anal fissures are small tears in longitudinal lines in the lining area of the anus 

called the anoderm. These fissures usually occur in the posterior midline and sometimes in the 

anterior area of the anal canal [1]. They are classified into two types depending on their 

duration and response to treatment: Type 1 are acute fissures that have a duration of less than 

six weeks and heal with conservative treatments. Type 2 are chronic fissures that persist more 

than 6 months and are usually complicated by fibrosis, sentinel tags, and hypertrophic 

papillae[2,3]. 

Anal fissures are common conditions that usually affect 1 in 10 people during their life [4]. 

They mostly occur in adults aged between 20 and 40 years and affect both males and females 

in equal percentages [5].  The risk factors for this condition are constipation, diarrhea or 

underlying medical diseases like Crohn's disease [6]. The clinical features of the disease 

include sharp tearing pain lasting for minutes to hours and related to defecation [7,8]. The 

chronic fissures are characterized by the presence of tears or sentinel tags of hypertrophic 

papillae [9,10]. The diagnosis of fissures is usually clinical depending on history and clinical 

examination [11,12]. The treatment is either medical or surgical depending on the severity 

and duration of the condition as follows: 

Conservative treatments which represent the first line of treatment and include dietary 

modifications like increased fluid intake, increased amount of fiber in diet, increased water 

intake which reduce constipation and straining [13]. Topical therapy which can be used in 

acute and chronic fissures such as Glyceryl trinitrate (GTN) ointment that help in reduction 

of pressure of the anal sphincter and Calcium channel blockers, such as nifedipine and 

diltiazem, causes relaxation of the internal anal sphincter with fewer side effects [14]. 

Surgical method which is used in two conditions: 1. If conservative or topical therapy failed 

2. Chronic or complicated fissures. The gold procedure is lateral internal sphincterotomy 

(LIS) which includes removal of a portion of internal anal sphincter with a high success rate 

(95%) but has a risk of fecal incontinence ]15]. Other methods of treatment is Minimally 

Invasive Techniques like laser therapy and pneumatic dilation that are especially used in 

those patients with high risk for incontinence [16]. The last method is combined treatment 

that involve combination of more than one type of treatment such as a combination of Botox 

injection with topical agents like GTN or combining pneumatic dilation with conservative 

treatment [17]. This study aimed to compare the three following methods of treatment in 

chronic anal fissures: topical Nifedipine ointment, laser therapy, and LIS surgery regarding 

pain remission, healing rate, and complications. 

 

PATIENTS AND METHODS 

The study was performed in Al-Hussain Teaching Hospital, Safeer Al-Hussain Hospital, and 

various private clinics in the period from November 2023 to April 2025. It involved 180 

patients with chronic anal fissures who were distributed into one of three treatment 

modalities: topical nifedipine ointment, laser therapy, and LIS surgery. Each group involved 

60 patients. The groups were well-matched regarding age, gender and other demographic 

characteristics. Inclusion criteria include patients with chronic anal fissure, fissure fibrosis, or 

presence of sentinel pile. Exclusion criteria include uncooperative patients, pregnancy or 
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other associated medical problems like liver failure or inflammatory bowel disease. The 

treatment protocol includes allocation of patients into one of three treatment groups as the 

following: 

Group A is Topical Nifedipine ointment. In this group, patients received 0.3% from Nifedipine 

ointment which is applied on the affected area topically twice per day for six weeks. 

Group B is Laser therapy. CO₂ laser therapy was applied at the internal anal sphincter by a 

skilled practitioner in this field. 

Group C is Lateral Internal Sphincterotomy. Precise surgical incision of the internal anal 

sphincter through lateral internal sphincterotomy. 

After initiation of treatment, patients were followed up regularly at one, two, four, and six 

weeks. The follow up was concentrated on pain relief, fissure healing, and treatment 

complications. In addition, the follow up recurs at six and twelve months in order to perform 

an assessment for recurrence rates and delayed adverse effects. Clinical evaluation forms 

about pain remission and fissure healing were recorded at each follow up visit in addition to 

recording adverse effects like headache and incontinence. Recurrence of fissure was 

monitored over one year after treatment end. 

 

STATISTICAL ANALYSIS 

SPSS software, version 21 was used to analyze data. The statistical significance of 

differences among treatment groups was evaluated using the Chi-square test and Fischer’s 

exact test. The results were presented in terms of both absolute numbers and percentages, 

allowing for a clear comparison of the efficacy and safety of the three treatment modalities. 

A p-value of less than 0.05 was considered indicative of a statistically significant difference. 

 

RESULTS 

Table (1) shows that the three groups—Nifedipine (Group A), Laser (Group B), and Surgery 

(Group C)—are well-matched regarding age and gender distribution. The mean age in Group C 

was slightly higher than group A and B. (48 years, 46.5 years, and 44.5 years). Gender distribution is also 

balanced, with males constituting 58.3% in Group A, 50% in Group B, and 51.7% in Group 

C, indicating that the groups are demographically well-matched for comparison in the study. 

Table 1: Demographic Data of Study Population 

Demographic Variable 
Group A (Nifedipine) 

(No=60) 

Group B (Laser) 

(No=60) 

Group C (Surgery) 

(No=60) 

Age Mean ± SD 46.5 ± 11.12 44.5 ± 10.66 48.0 ± 10.24 

Min-Max 12 - 80 25 - 64 20 - 76 

Gender Male      35 (58.3%)   30 (50%)        31 (51.7%) 

Female     25 (41.7%)    30 (50%) 29 (48.3%) 
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Table (2) and figure (1) reveal that laser treatment (Group B) shows the highest and quickest 

pain remission rates across all follow-up periods, significantly outperforming Nifedipine 

(Group A) and Surgery (Group C). By the sixth week, pain remission reached 96.7% in 

Group B, compared to 91.7% in Group C and 75% in Group A, with the largest differences 

observed in the earlier weeks. 

Table 2: Pain Remission Over Time 

Follow-Up 

Interval 

Group A 

(Nifedipine) 

(No=60) 

Group B 

(Laser) 

(No=60) 

Group C 

(Surgery) 

(No=60) 

P-Value 

(A vs B) 

P-Value (A 

vs C) 

P-Value (B 

vs C) 

1st Week 20 (33.3%) 45 (75%) 35 (58.3%) 0.001 0.020 0.050 

2nd Week 30 (50%) 50 (83.3%) 45 (75%) 0.010 0.050 0.300 

4th Week 40 (66.7%) 55 (91.7%) 50 (83.3%) 0.020 0.070 0.150 

6th Week 45 (75%) 58 (96.7%) 55 (91.7%) 0.030 0.100 0.200 

 

Figure 1 Pain Remission Over Time 

 

Fissure healing is most rapid and pronounced in the Laser group (Group B), achieving a 

96.7% healing rate by the sixth week, significantly higher than Nifedipine (66.7%) and 

Surgery (83.3%). Laser consistently leads to faster and more complete healing than other 

treatments as illustrated in table (3) and figure (2). 
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Table 3: Fissure Healing Over Time 

Follow-Up 

Interval 

Group A 

(Nifedipine) 

(No=60) 

Group B 

(Laser) 

(No=60) 

Group C 

(Surgery) 

(No=60) 

P-Value 

(A vs B) 

P-Value (A 

vs C) 

P-Value 

(B vs C) 

1st Week 0 (0%) 20 (33.3%) 15 (25%) 0.001 0.010 0.300 

2nd Week 10 (16.7%) 40 (66.7%) 30 (50%) 0.001 0.020 0.050 

4th Week 30 (50%) 55 (91.7%) 45 (75%) 0.010 0.050 0.070 

6th Week 40 (66.7%) 58 (96.7%) 50 (83.3%) 0.020 0.050 0.150 

 

 

Figure 2 Fissure Healing Over Time 

 

Regarding the adverse effects of treatments, table (4) and figure (3) show that Nifedipine 

treatment method (Group A) has the highest incidence of adverse effects, including 

headaches (30%) and a higher recurrence rate (20%). Laser therapy (Group B) shows the 

fewest complications, with no headaches and the lowest recurrence rate (3.3%), making it the 

safest and most effective option among the three treatments. 
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Recurrence Rate Transient Incontinence Headaches 

Group C Group B Group A 

0% 

3.30% 

0.00% 0.00% 0.00% 

5% 
5.00% 

8.30% 8.30% 

20% 

 
15% 

 
10% 

20.00% 

30% 

 
25% 

30% 

35% 

Table 4: Adverse Effects and Complications. 

Adverse Effect / 

Complication 

                   Group A 

(Nifedipine) 

 (No=60) 

       Group B 

(Laser) 

 (No=60) 

        Group C 

(Surgery) 

 (No=60) 

    p-Value 

Headache 18 (30%) 0 (0%) 0 (0%) -------- 

Transient Incontinence 5 (8.3%) 0 (0%) 3 (5%) 0.040 

Recurrence Rate 12 (20%) 2 (3.3%) 5 (8.3%) 0.001 

 

 

 

                  Figure 3 Adverse effects among the three compared methods of treatment 

DISCUSSION 

The treatment of anal fissures poses great challenges because of complex etiology, it ranges 

from conservative methods of invasive treatments like injections of botulinum toxin or 

surgery, the preference of choice depends on the severity of fissures, complications, and 

patient preference [15-17]. The results of this study revealed that laser therapy is more 

effective than other types of treatment lateral internal sphincterotomy surgery and Nifedipine 

ointment) regarding pain remission and healing of fissures. In laser therapy, pain remission 

was achieved within one week in 75%, it was 97% which was more than that in the surgery 

group (92.4%) and higher than that in Nifedipine group (75%). The most important benefit of 

laser therapy is that it is a precise method and offers minimal tissue damage that results in rapid 

pain relief. During or after the procedure, the patients experience little pain so they are 

discharged on the same day of operations and return to their activities on the following day. 

There is little blood loss in laser therapy. All these features make laser therapy the most 
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preferable method for treatment of anal fissures. This result is consistent with a study 

performed by [14, 16], which found that postoperative pain was less than in a lateral internal 

sphincterotomy. In Nifedipine group, there is a slower response for healing that makes it less 

beneficial in severe cases. The data in Table 3 reveals that laser therapy is the most effective 

treatment for promoting fissure healing over time, with a significantly higher percentage of 

patients experiencing complete healing by the sixth week compared to those treated with 

Nifedipine or surgery. Laser therapy achieves rapid and extensive healing, with 96.7% of 

patients showing complete recovery by the end of the study period. This is consistent with 

the finding of [16]. Laser therapy enhances blood flow to the affected area, which not only 

reduces discomfort but also accelerates the healing process by ensuring that more oxygen and 

nutrients reach the damaged tissues. This increased circulation supports quicker tissue 

regeneration and recovery [17]. In contrast, Nifedipine shows a slower and less effective 

healing process, with only 66.7% of patients achieving full healing within the same 

timeframe. Surgery, while more effective than Nifedipine, still lags behind laser therapy, 

with 83.3% of patients experiencing complete healing by the sixth week. Alam 2021 reported 

similar findings with healing rates in laser therapy higher over time than surgery [18]. 

However, no previous study compared the three methods in terms of healing, pain or side 

effects and complications. The Nifedipine group has a notably high incidence of headaches 

(30%), which was not reported in the laser therapy or surgery groups. This side effect is 

consistent with the known vasodilatory effects of Nifedipine, which can lead to systemic side 

effects such as headaches [19]. Transient incontinence was reported in 8.3% of patients in the 

Nifedipine group and 5% in the surgery group, but not in the laser therapy group. This is 

consistent with the findings of [16]. The surgery involves cutting a portion of the internal 

anal sphincter to reduce pressure, but the resulting muscle damage can lead to fecal 

incontinence. Although most cases are transient, some patients reported chronic 

incontinence[20]. The lower recurrence rates observed in the laser therapy group are 

particularly noteworthy. Recurrence of anal fissures is a common concern, especially 

following surgical interventions. Liang et al. reported a 5% risk of recurrence after lateral 

internal sphincterotomy, which aligns with the present study [17]. The ability of laser therapy 

to maintain low recurrence rates may be attributed to its precise action on the sphincter 

muscle, effectively reducing sphincter pressure while preserving sphincter integrity [19 and 

21]. A study by Talaat et al. in 2022 on the effectiveness of laser therapy on anal conditions 

showed a zero recurrence rate in chronic anal fissure [16]. Another study by Asefa et al. on 

200 patients suffering from chronic anal fissures showed no recurrence after treatment with 

laser therapy [4]. The follow-up period might not be long enough to capture long-term 

outcomes such as late recurrence or delayed complications, which are important in 

chronic conditions like anal fissures. Moreover, potential variations in treatment 

administration and practitioner skill levels could introduce variability in the outcomes 

observed across the different treatment methods. 
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CONCLUSIONS 

From the results, we conclude that laser therapy is the most effective method for treatment of 

chronic anal fissures because it offers fast pain relief and healing with few complications. 

The surgery method of treatment has more risks and complications while the last method 

which is Nifedipine method is less effective and associated with adverse effects. 
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