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ABSTRACT 

An anal fissure is a linear ulcer of the lower half of the anal canal.  

 It is classified into two types : 

1. Acute fissure in ano 

2. Chronic fissure in ano 

Acute fissures are those presenting within three to six weeks of onset of  

symptoms. Chronic fissures are those presenting after six weeks of onset of 

symptoms. Acute fissure usually presents with tearing or  burning discomfort 

during defecation. They are usually self healing. Chronic fissures are more 

persistent and relapsing compared to acute fissures. Acute fissures are usually 

managed medically. Most effective drugs are calcium channel blockers, either 

orally or topically . Chronic fissures are managed either medically or 

surgically, by means of lateral sphincterotomy. 

The present study has compared the effectiveness of calcium channel 

blockers as local ointments ( 2% Diltiazem cream) and  lateral sphincterotomy 

in the treatment of chronic fissure in ano. The percentage of symptomatic relief 

in patients suffering from chronic fissure in ano after the usage of 2% diltiazem 

cream and lateral sphincterotomy were analysed at first , second and third 

month afterinitiation of therapy.  

With results we conclude that Lateral sphincterotomy is  more effective 

than using calcium channel blockers as local ointments in the treatment of 

chronic fissure in ano.  
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INTRODUCTION  

A fissure in ano is a tear in the anoderm distal to the dentate line. It 

is one of the most common painful condition of perianal region. It occurs 

following trauma, passage of hard stools or prolonged diarrhea. It is 

classified into acute and chronic fissure depending upon the duration of 

symptoms. A tear in the anoderm causes spasm of the internal anal 

sphincter, which results in pain, increased tearing and decreased blood 

supply to the anoderm. This cycle of pain, spasm and ischemia 

contributes to the development of a poorly healing wound that becomes a 

chronic fissure.  

Therapy focuses on breaking the cycle of pain, spasm and ischemia 

thought to be responsible for development of fissure in ano. It can be 

either medical or surgical. There are various chemical agents used for 

relaxing the tone of internal anal sphincter. Of these, calcium channel 

blockers (2% Diltiazem) as local ointments are used in this study because 

of its better healing rate and least side effects. Gold standard surgical 

treatment for chronic fissure in ano is lateral internal sphincterotomy.  

Many patients prefer a conservative approach to this condition by 

using 2% Diltiazem cream when compared to surgical approach by lateral 

internal sphincterotomy. Hence, the present study has been designed 
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keenly taking into consideration the percentage of symptomatic relief 

after both the techniques as the primary objective.  

This study has been conducted in Madras Medical College & 

RGGGH, Chennai-3, with the patients suffering from chronic fissure in 

ano attending the surgical OPD. Ethical committee approval was obtained 

prior as per protocol. Present study includes 50 Patients of chronic fissure 

in ano treated during July 2017 to June 2018.   
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AIMS AND OBJECTIVES 

 

1. To analyze and compare the clinical response of calcium channel 

blockers as local ointment (2% Diltiazem cream) and lateral 

internal sphincterotomy in the treatment of chronic fissure in ano.  

 

2. To assess the role of lateral internal sphincterotomy and its benefit 

during the follow up of these cases.  
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REVIEW OF LITERATURE  

An anal fissure is a longitudinal split in the anoderm of the distal 

anal canal , which extends from the anal verge proximally towards , but 

not beyond the dentate line.  

EMBRYOLOGY:  

             The distal part of hindgut known as cloaca is divided by urorectal 

septum into primitive anorectal canal posteriorly and vesicourethral canal 

anteriorly. Primitive anorectal canal forms the lower part of rectum and 

proximal part of anal canal. Distal part of anal canal is formed by the 

proctodeum.  

              Proximal part of anal canal constitutes upper 15 mm , above the 

pectinate line . Lower part below the pectinate line (15-8 mm ) is formed 

from ectodermal invagination (i,e) proctodeum. Non continuity of the two 

parts result in imperforate anus.  
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ANATOMY 

The anal canal is the terminal part of the large intestine . 

LOCATION:  

                Anal canal is situated below the level of pelvic diaphragm. It 

lies in the anal triangle of perineum in between the right and left ischio 

anal fossa , which allow its expansion during passage of the feces. The 

sacculations and taeniae are absent here . 

EXTENT:  

                It extends from the anorectal junction to the anus. It is 3.8 cm 

long, directed downwards and backwards. The anal canal is surrounded 

by outer voluntary and inner involuntary sphincters. They keep the lumen 

closed in the form of an antero posterior slit.  

               The anorectal junction is marked by the forward convexity of 

the perineal flexure of the rectum. It lies 2-3 cms front of and slightly 

below the tip of the coccyx. Here the ampulla of the rectum suddenly 

narrows and pierces the pelvic diaphragm.  

         The anus is the surface opening of the anal canal situated about 4 

cms below and in front of the tip of the coccyx in the cleft between the 

two buttocks. The surrounding skin is pigmented and thrown into 

radiating folds and contains a ring of large apocrine glands. 
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Relations of the Anal Canal  

Anteriorly  

a)  In both sexes: perineal body.  

(b)  In males:  membranous urethra and bulb of penis. 

(c)  In females: lower end of the vagina  

Posteriorly 

a) Anococcygeal ligament. 

b) Tip of the coccyx . 

Laterally 

a) Ischioanal fossae. 

All  round 

 Anal  canal  is  surrounded  by  the  sphincter  muscles,  the  tone  

of  which  the  canal is closed. 
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INTERIOR OF THE ANAL

Interior  of  the  anal  canal  shows  many  important features

can  be   divided into  t

the middle about 15  mm  long;  and  the  lower  part  about  8  mm  long. 

Each  part  is  lined  by  a  characteristic  epithelium and  reacts  

differently   various  dise

 

 

UPPER MUCOUS PART

 1.  This  part  is  about  15  mm  long.  It  is  lined  by mucous  membrane,  

is  of  endodermal origin.
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INTERIOR OF THE ANAL CANAL  

Interior  of  the  anal  canal  shows  many  important features

ided into  three  parts:  the upper part, about 15 mm long;

the middle about 15  mm  long;  and  the  lower  part  about  8  mm  long. 

Each  part  is  lined  by  a  characteristic  epithelium and  reacts  

various  diseases  of  this region . 

UPPER MUCOUS PART 

1.  This  part  is  about  15  mm  long.  It  is  lined  by mucous  membrane,  

is  of  endodermal origin. 

Interior  of  the  anal  canal  shows  many  important features  and  

hree  parts:  the upper part, about 15 mm long;   

the middle about 15  mm  long;  and  the  lower  part  about  8  mm  long.  

Each  part  is  lined  by  a  characteristic  epithelium and  reacts   

 

1.  This  part  is  about  15  mm  long.  It  is  lined  by mucous  membrane,   
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 2.  The mucous membrane shows:  

a) 6 to 10 vertical folds; these folds are called the  anal columns of 

Morgagni.   

b) The  lower  ends  of  the  anal  columns  are united  to  each  other  

by short  transverse folds  of  mucous  membrane;  these  folds  are 

called anal valve        

c)  Above  each  valve  there  is  a  depression  in the mucosa which is  

called the  anal sinus.  

d) The  anal  valves  together  form  a  transverse line  that  runs  all  

round  the  anal  canal.  This is  the  pectinate  line.  It  is  situated  

opposite the  middle  of  internal  anal  sphincter,  the junction  of  

ectodermal  and  endodermal parts.  Occasionally  the  anal  valves  

show epithelial projections  called  anal  papillae. These  papillae  

are  remnants  of  the embryonic anal membrane. 
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MIDDLE PART OR TRANSITIONAL ZONE OR PECTEN 

1.  The  next  15  mm  or  so  of  the  anal  canal  is  also lined  by  

mucous membrane,  but  anal  columns are  not  present  here.  The  

mucosa  has  a  bluish appearance  because  of  a  dense  venous  plexus 

that  lies  between  it  and  the  muscle  coat.  The mucosa  is  less  mobile  

than  in  the  upper  part of  the  anal  canal. This  region  is  referred  to  

as the  pecten  or  transitional  zone.  The  lower  limit of  the  pecten  

often  has  a  whitish  appearance because   of  which  it  is  referred  to  

as  the  white line  of  Hilton.  Hilton’s  line  is   situated  at  the level  of  

the  interval  between  the  subcutaneous part  of  external  anal  sphincter  

and  the  lower border of internal anal sphincter.  

 2.  It  marks  the  lower  limit  of  pecten  or  stratified squamous  

epithelium  which  is  thin,  pale  and glossy and is devoid of sweat glands.  

LOWER CUTANEOUS PART  

It  is  about  8  mm  long  and  is  lined  by  true  skin containing  

sweat  and  sebaceous  glands. The epithelium  of  the  lower  part  

resembles  that  of  true skin  in  which   sebaceous  and  sweat  glands  

are present.  
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SURGICAL ANATOMY 

The anal canal commences at the level where the rectum passes 

through  the pelvic diaphragm and ends at the anal verge. The muscular 

junction   between the rectum and anal canal can be felt with the finger as 

a thickened ridge – the anorectal ‘bundle’ or ‘ring’.  

 
THE ANORECTAL RING 

 The anorectal ring marks the junction between the rectum and the 

anal  canal.It is formed by the joining of the puborectalis muscle, the deep   

external sphincter, conjoined longitudinal muscle and the highest part of  

the internal sphincter. The anorectal ring can be clearly felt digitally, 

especially on its posterior and lateral aspects.  

 
THE PUBORECTALIS MUSCLE  

Puborectalis, part of the funnel-shaped muscular pelvic diaphragm, 

maintains the angle between the anal canal and rectum and hence is an  

important component in the continence mechanism . The muscle derives 

its nerve supply from the sacral somatic nerves, and is functionally  

indistinct from the external anal sphincter. The position and length of the  

anal canal, as  well as the angle of the anorectal  junction, depend  to  a 
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major  extent  on  the  integrity  and  strength  of  the puborectalis muscle  

sling. It gives off fibres that contribute to the longitudinal muscle layer.  

THE EXTERNAL SPHINCTER  

The external sphincter forms the bulk of the anal sphincter complex 

and,  although traditionally it has been subdivided into deep, superficial 

and   subcutaneous portions, it is a single muscle which is variably  

divided by lateral extensions from the longitudinal muscle layer.  Some  

of its  fibres  are attached posteriorly  to  the  coccyx,  whereas  anteriorly 

they  fuse  with  the  perineal muscles. Being a somatic voluntary muscle, 

the external sphincter is red in colour and is innervated by the pudendal 

nerve.  

THE INTERSPHINCTERIC PLANE  

Between the external sphincter muscle laterally and the 

longitudinal  muscle medially exists a potential space, the intersphincteric 

plane. This  plane is important as it contains intersphincteric anal glands 

and is also a  route for the  spread  of  pus,  which  occurs  along  the  

extensions  from  the longitudinal muscle layer. The plane can be opened 

up surgically to  provide access for operations on the sphincter muscles.  
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THE LONGITUDINAL MUSCLE 

The longitudinal muscle is a direct continuation of the smooth 

muscle of  the outer muscle  coat  of the rectum,  augmented  in its upper 

part by  striated muscle fibres originating from the medial  components  

of the  pelvic  floor.  Most  of  the  muscle continues caudally before 

splitting into   multiple terminal septa  that  surround  the  muscle  

bundles  of  the   subcutaneous portion of the external sphincter, to insert 

into the skin of   the lowermost  part  of  the  anal  canal  and  adjacent  

perianal  skin.  Milligan and Morgan named the most medial of these 

septa, passing   around the  inferior border of  the internal  sphincter, the 

‘anal   intermuscular septum’.  

As it descends, however, it gives off fibers that   pass medially  

across the internal sphincter to reach the submucosal   space, and laterally 

across the external sphincter and ischiorectal space to   reach the fascia of 

the pelvic side walls. As well as providing a supportive  mesh for the anal 

canal and other muscular components, its ramifications   provide potential 

pathways for the spread of infection. During defecation, its contraction 

widens the anal lumen, flattens the anal cushions, shortens   the anal canal 

and everts the anal margin; subsequent relaxation allows   the anal 

cushions to distend and thus contribute to an airtight seal. 
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THE INTERNAL SPHINCT

 The internal sphincter is the thickened (2

the circular muscle coat

properties  and which is in a tonic state of contra

muscle commences where the rectum passes through the pelvic 

diaphragm and  ends above the anal orifice, its lower border palpable at 

the intersphincteric groove, below which lie the most medial fibres of the  

subcutaneous external sphincter, and separated from it by the anal  

intermuscular septum. When exposed during life, it is pearly

colour and its circumferentially placed fibres

Although   innervated by the autonomic nervous sys

intrinsic non-adrenergic and non
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THE INTERNAL SPHINCTER  

The internal sphincter is the thickened (2–5 mm) distal continuation of 

the circular muscle coat of the rectum, which has developed special 

properties  and which is in a tonic state of contraction. This involuntary 

commences where the rectum passes through the pelvic 

diaphragm and  ends above the anal orifice, its lower border palpable at 

intersphincteric groove, below which lie the most medial fibres of the  

subcutaneous external sphincter, and separated from it by the anal  

septum. When exposed during life, it is pearly

colour and its circumferentially placed fibres can be seen clearly. 

innervated by the autonomic nervous sys

adrenergic and non-cholinergic (NANC) fibres, stimulation 

 

5 mm) distal continuation of 

of the rectum, which has developed special 

ction. This involuntary 

commences where the rectum passes through the pelvic 

diaphragm and  ends above the anal orifice, its lower border palpable at 

intersphincteric groove, below which lie the most medial fibres of the  

subcutaneous external sphincter, and separated from it by the anal  

septum. When exposed during life, it is pearly-white in 

can be seen clearly. 

innervated by the autonomic nervous system, it receives 

cholinergic (NANC) fibres, stimulation 
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induces internal   sphinc

 

FISSURE IN ANO  

An  anal  fissure  is  a  linear  ulcer  usually  found  in  the  midline,  distal 

to the  dentate  line .  These  lesions  are  typically  easily seen  by  visual 

inspection  of  the  anal  verge  with  gentle  spreadin

Location  may  vary;  most  fissures  are  identified  in the  posterior 

midline,  and  anterior  midline  fissures  are  still  more common  than 

lateral  fissures.   
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  release of the neurotransmitter nitric oxide, which 

sphincter relaxation. 

FISSURE IN ANO   

An  anal  fissure  is  a  linear  ulcer  usually  found  in  the  midline,  distal 

to the  dentate  line .  These  lesions  are  typically  easily seen  by  visual 

inspection  of  the  anal  verge  with  gentle  spreading of  the  

Location  may  vary;  most  fissures  are  identified  in the  posterior 

midline,  and  anterior  midline  fissures  are  still  more common  than 

release of the neurotransmitter nitric oxide, which 

 

An  anal  fissure  is  a  linear  ulcer  usually  found  in  the  midline,  distal 

to the  dentate  line .  These  lesions  are  typically  easily seen  by  visual 

g of  the  buttocks. 

Location  may  vary;  most  fissures  are  identified  in the  posterior  

midline,  and  anterior  midline  fissures  are  still  more common  than  
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CLASSIFICATION 

1. ACUTE FISSURE IN ANO.

2. CHRONIC FISSURE IN A

ACUTE FISSURE IN ANO 

It is defined as a new onset fissure in ano which is extremely 

painful and  resolve spontaneously within 6 weeks. 

CHRONIC FISSURE IN ANO 

It is the one which persists for more than 6 weeks , which is 

characterized  by the presenc

a hypertrophied  anal papillae.  
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CLASSIFICATION  

1. ACUTE FISSURE IN ANO. 

2. CHRONIC FISSURE IN ANO. 

ACUTE FISSURE IN ANO  

It is defined as a new onset fissure in ano which is extremely 

resolve spontaneously within 6 weeks.  

CHRONIC FISSURE IN ANO  

It is the one which persists for more than 6 weeks , which is 

by the presence of chronic non healing ulcer , a skin tag or 

a hypertrophied  anal papillae.   

It is defined as a new onset fissure in ano which is extremely 

It is the one which persists for more than 6 weeks , which is 

e of chronic non healing ulcer , a skin tag or 
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ETIOLOGY  

The  cause  of  anal  fissure  is  likely  to  be  multi factorial.  The  

passage of  large  and  hard  stools,  low-fiber  diet,  previous  anal  

surgery, trauma, and  infection  may  be  contributing  factors.  Increased 

resting  anal canal  pressures  and  reduced  anal  blood  flow  in  the 

posterior  midline  have  also  been  postulated  as  causes. 

PATHOPHYSIOLOGY  

Initial minor tears in the anal mucosa due to a hard bowel 

movement probably occur often. In most people, these heal rapidly 

without long- term  sequelae. In patients with underlying abnormalities of 

the internal  sphincter, however, these injuries progress to acute and 

chronic anal fissures. Studies of the internal anal sphincter and of anal 

canal physiology  have been performed with varied results, but at least 

one abnormality is  likely present in the internal anal sphincter of many 

anal fissure patients. The most commonly observed abnormalities are 

hypertonicity and  hypertrophy of the internal anal sphincter, leading to 

elevated anal canal  and sphincter resting pressures. The internal 

sphincter maintains the  resting pressure of the anal canal. Anal-rectal 

manometry can be used to measure this pressure. Most patients with anal 

fissures have an elevated  resting pressure, which returns to normal levels 

after surgical sphincterotomy. 
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The posterior anal commissure is the most poorly perfused part of 

the anal canal. In patients with hypertrophied internal anal sphincters, this 

delicate blood supply is further compromised, thus rendering the posterior 

midline of the anal canal relatively ischemic. This relative ischemia is 

thought to  account for why many fissures do not heal spontaneously and 

may last for  several months. Pain accompanies each bowel movement as 

this raw area  is stretched and the injured mucosa is abraded by the stool. 

The internal sphincter also begins to spasm when a bowel movement is 

passed. This spasm has two effects: First, it is painful in itself, and second, 

it further reduces the blood flow to the posterior midline and the anal 

fissure, contributing to the poor healing rate. 

CLINICAL FEATURES  

Although simple epithelial splits, acute anal fissures are, because of 

their  location involving the exquisitely sensitive anoderm, characterised 

by  severe anal pain associated with defaecation, which  usually resolves 

spontaneously after a variable time only to recur at the  next evacuation, 

as  well as the passage of fresh blood, normally noticed on the tissue after 

wiping. Chronic  fissures  are  characterized  by  a  hypertrophied anal   

papilla internally  and a sentinel tag  externally (both consequent upon  

attempts at healing and breakdown), between which lies the slightly  

indurated anal ulcer overlying the fibres of the internal sphincter. 
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 When  chronic, patients may also complain of itching secondary to 

irritation from  the sentinel tag, discharge from the ulcer or discharge 

from an associated  intersphincteric fistula, which has arisen through 

infection  penetrating  via  the  fissure  base. 

Although  most  sufferers  are young  adults, the  condition can 

affect  any age,  from infants to the elderly. Men and women are affected 

equally. Anterior fissures account for about 10% of those encountered in 

women (and many of these may occur postpartum) but only 1% in men. 

A fissure sited elsewhere around the anal circumference or with atypical 

features should raise the suspicion of a specific aetiology, and the 

inability  to be able to conduct an adequate examination in the clinic 

should prompt  early examination under anaesthesia, with biopsy and 

culture to exclude  Crohn’s disease, tuberculosis, sexually transmitted or 

human  immunodeficiency virus (HIV)-related ulcers (syphilis,  

Chlamydia, chancroid, lymphogranuloma venereum, HSV, 

cytomegalovirus, Kaposi’s  sarcoma, B-cell lymphoma) and squamous 

cell carcinoma.  
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TREATMENT  

Initial therapy for an anal fissure is medical in nature, and more 

than 80% of acute anal fissures resolve without further therapy. The goals 

of treatment are to relieve the constipation and to break the cycle of hard 

bowel movement, associated pain, and worsening constipation. Failure  of 

medical therapy to resolve the acute fissure is an indication for surgical 

intervention. The presence of a symptomatic chronic fissure is also an 

indication for surgery because few of  these heal spontaneously. 

MEDICAL THERAPY  

First-line medical therapy consists of therapy with stool-bulking 

agents, such as fiber supplementation and stool softeners. Laxatives are 

used as needed to maintain regular bowel movements. Mineral oil may be 

added to facilitate passage of stool without as much stretching or abrasion 

of the anal mucosa, but it is not recommended for indefinite use. Sitz 

baths after bowel movements and as needed provide significant 

symptomatic relief because they relieve some of the painful internal 

sphincter muscle spasm. Recurrence rates are in the range of 30-70% if 

the high-fiber diet is abandoned after the fissure is healed. This range can 

be  reduced to 15-20% if patients remain on a high-fiber diet. 
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  Second-line medical therapy consists of  

1. Local application of calcium channel blocker ointment (2% Diltiazem 

cream ) 

2. Local application of Glycerol trinitrate ointment (0.4% nitroglycerin 

cream)  

3. Botulinium toxin injection . 

CALCIUM CHANNEL BLOCKERS  

Nifedipine is a L- type Calcium channel antagonist. L- type 

calcium channels are present in Intestinal smooth muscles. For anal 

fissures , Nifedipine 20 mg is given orally twice daily. It is  effective in 

relieving the shincter spasm there by allowing faster healing. They have 

short duration of action and need to be administered 2-3 times daily. Side 

effects include headache, palpitations, flushing, dizziness, ankle edema, 

colicky abdominal  pain, nausea and diplopia . Hence , it is not preferred 

nowadays. 2% Diltiazem ointments are commonly used . 

Diltiazem belongs to Non Dihydropyridine ( Non- DHP) group of 

calcium channel blockers. Diltiazem blocks voltage-sensitive calcium 

channels in the blood vessels, by inhibiting the ion-control gating 

mechanisms, thereby preventing  calcium levels increase by other 

revenues. Alternatively, it has been suggested that this agent  also 

interferes with the release of calcium from the sarcoplasmic reticulum 
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and inhibits the influx of extracellular calcium across both the myocardial 

and vascular smooth muscle cell membranes. The overall low calcium 

levels leads to dilatation of the main coronary and systemic arteries and 

decreasing myocardial contractility, decreased peripheral arterial  

resistance, improved oxygen delivery to the myocardial tissue, and 

decreased cardiac output. When used topically it decreases the tone of 

internal anal sphincter and increases the blood  supply to that region 

thereby augment fissure healing. Since the side effects are less compared 

to nifedipine and increased efficacy when used topically ,it is preferred.  

NITROGLYCERIN RECTAL OINTMENT (0.4% 

NITROGLYCERIN) (NTG; ALSO CALLED GLYCEROL 

TRINITRATE ) 

GTN is a prodrug which must be denitrated, with the nitrite anion 

or a related species further reduced to produce the active metabolite nitric 

oxide (NO).The NO produced by this process is  a potent activator of 

guanylyl cyclase (GC) by heme-dependent mechanisms. this activation  

results in formation of cyclic guanosine monophosphate (cGMP) from 

guanosine triphosphate  (GTP). Among other roles, cGMP serves as a 

substrate for a cGMP-dependent protein kinase that activates myosin light 

chain phosphatase. Thus, production of NO from exogenous sources  

such as GTN increases the level of cGMP within the cell, and stimulates 
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dephosphorylation of  myosin, which initiates relaxation of smooth 

muscle cells in blood vessels.Thus , GTN when applied locally improves 

the blood flow and aid in healing of fissure. The main adverse effects are 

headache and dizziness. Unfortunately, many people cannot tolerate the 

adverse effects of  NTG, and as a result, its use is often limited.  

BOTULINUM TOXIN ( ONABOTULINUMTOXINA [BOTOX]) 

It has been used to treat acute and chronic anal fissures. It is 

injected directly into the inter anal sphincter, in effect performing a 

chemical sphincterotomy. The effect lasts about 3 months, until nerve 

endings regenerate. This 3-month period may allow acute fissures (and 

sometimes chronic fissures) to heal and symptoms to resolve.  Although 

botulinum toxin  injection provides initial relief of symptoms but there is 

a recurrence after 3 months. Hence , it is less preferred.  

SURGICAL THERAPY  

It includes , 

1. Sphincterotomy. 

2. Lord's Anal Dilatation  

3. Pneumatic Baloon Dilatation  

4. Fissurectomy 

5. Ano Rectal Advancement Flap  
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SPHINCTEROTOMY  

The purpose of the operation is to cut the hypertrophied internal 

sphincter, thereby releasing  tension and allowing the fissure to heal. It is 

of 2 types . 

1. Posterior Sphincterotomy 

2. Lateral sphincterotomy 

POSTERIOR SPHINCTEROTOMY 

It involves division of the internal sphincter fibres at posterior 

midline upto the dentate  line . Due to adverse effects like frequent fecal 

soiling and key hole deformity it has been replaced by Lateral 

sphincterotomy. 

LATERAL SPHINCTEROTOMY  

It involves division of internal anal sphincter at 3 or 9 O clock 

position . It can be done either by closed or open method. In a closed 

sphincterotomy, a No. 11 blade is inserted  sideways into the 

intersphincteric groove laterally. It is then rotated medially and drawn out 

to cut the internal sphincter. Care is taken not to cut the anal mucosa, 

because doing so could result in a fistula. After the knife is removed, the 

anal mucosa overlying the sphincterotomy is palpated, and a gap in the 
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internal sphincter can be felt through it. The sphincterotomy is extended 

into the anal canal for a distance equal to the length of the anal fissure.

In an open sphincterotomy, a 0.5

intersphincteric plane. The internal sphincter is then looped on a right 

angle and brought up into the incision.  The internal sphincter is then cut 

under direct visualization. The two ends are allowed to fall  back after 

being cut. A gap can then be palpated in the internal sphincter through the 

anal mucosa, as in the closed technique. The incision can be closed or left 

open to heal.  

 

    OPEN LATERAL INTERNAL SPHINCTEROTOMY 
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internal sphincter can be felt through it. The sphincterotomy is extended 

into the anal canal for a distance equal to the length of the anal fissure.
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       CLOSED LATERAL INTERNAL SPHINCTEROTOMY 

 

LORD'S ANAL DILATATION 

 In the early 1990s, a repeatable method of anal dilation proved to 

be very effective and showed a very low incidence of side effects.But it 

has fallen out of favour in recent years, primarily due to the unacceptably 

high  incidence of fecal incontinence. In addition, anal stretching can 

increase  the rate of flatus incontinence.
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In the early 1990s, a repeatable method of anal dilation proved to 

be very effective and showed a very low incidence of side effects.But it 

has fallen out of favour in recent years, primarily due to the unacceptably 

f fecal incontinence. In addition, anal stretching can 
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PNEUMATIC BALLOON DILATATION 

             Anal dilatation was done with park's retractor opening upto 4.8 

cms with a 40 mm recto sigmoid balloon. Simil

pneumatic pressure is used to stretch the sphincter with lower incidence 

of fecal incontinence. 
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PNEUMATIC BALLOON DILATATION  

Anal dilatation was done with park's retractor opening upto 4.8 

cms with a 40 mm recto sigmoid balloon. Similar to Lord's method , here 

pneumatic pressure is used to stretch the sphincter with lower incidence 

of fecal incontinence.  

 

Anal dilatation was done with park's retractor opening upto 4.8 

ar to Lord's method , here 

pneumatic pressure is used to stretch the sphincter with lower incidence 
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FISSURECTOMY  

It involves simple excision of fissure with indurated base along 

with  the skin tag . The resultant raw area is closed primarily or with ano 

rectal v-y advancement flaps.  

ANO RECTAL V-Y ADVANCEMENT FLAPS  

The recognition of the risk to continence following internal 

sphincterotomy has led some to advocate a different approach, especially  

in women and those with normal  or low  resting anal pressures, 

developed from the treatment of anal stenosis. After excision  of  the 

edges  of  the  fissure  and,  if  necessary,  its  base overlying the internal 

sphincter, an inverted house-shaped f lap of perianal skin is carefully 

mobilised on its blood supply and advanced without tension to cover the  

fissure, and then sutured  with  interrupted  absorbable  sutures. The 

patient  is  maintained  on  stool  softeners  and  bulking  agents 

postoperatively, and usually also on topical sphincter relaxants minor 

breakdown of one anastomotic edge does not herald ultimate failure. The 

technique appears to work irrespective of sphincter hypertonicity or 

patient gender.  
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Mobilised skin flap prior to suturing intra

and freshened  Posterior fissure base
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Mobilised skin flap prior to suturing intra-anally over the  debrid

Posterior fissure base 

 

 

r the  debrided 
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MATERIALS AND METHODS  

Sample size   :       50 cases  

Study design  :     Prospective study  

Study population  :        50 cases  

Study period  : July 2017 to June2018  

Study centre  :       Madras medical college & Rajiv Gandhi  

Government   General  Hospital, Chennai. 
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Subject selection : 

Inclusion criteria : 

 The patients admitted to various surgical wards in RGGGH as 

CHRONIC  FISSURE IN ANO ( Symptoms more than 6 weeks) .  

Exclusion criteria : 

1.  Patients not willing to use local calcium channel blocker ointments 

2. Patients not willing for surgery ( Lateral sphincterotomy) 

3. Patients not fit for surgery . 

ASSESSMENT OF PARAMETERS   

50 Patients included in the study are divided into two groups . 

1. Group A (25 patients ) - were subjected to use Calcium channel 

blocker ointment locally for treating chronic fissure in ano.  

2. Group B (25 patients) - were subjected for surgical procedure,  

Lateral internal  Sphincterotomy for treating chronic fissure in ano.  

All patients were followed at First , Second and Third month 

respectively after both procedures. All patients were analyzed for % of 

symptomatic relief during each month .  
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It can be split up as  follows : 

1. Relief from pain - 20%  

2. Relief from constipation - 20%  

3. Relief from Bleeding PR - 20%  

4. Relief from Itching / others - 20%  

5. Amount of fissure healing - 20 %  

% out of 100 is calculated for all Patients in both the groups during 

first, second and third  months. Results were analyzed.   

 For pain assessment , all Patients were given with a pain scoring 

chart and instructed to mark the level of pain in it daily . Average is taken 

during each month. Scoring given for  

No  pain - 20%  . Mild pain - 15% . Moderate pain - 10% . Severe 

pain - 5% . Worst pain - 0% . 
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PAIN ASSESSMENT USING VISUAL ANALOGUE SCALE 
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Relief from Bleeding PR can be assessed as Nil bleed-20% ,  

streaks of  blood with stool occasionally- 15% , Obvious blood in stools 

occasionally- 10%, obvious blood in stools most of the time- 5%, Blood 

alone passed- 0%. Amount of Fissure Healing is assessed visually .All 

collected data will be analyzed and conclusions derived . 
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DATA ANALYSIS AND RESULTS 
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DATA ANALYSIS AND RESULTS 

The collected data were analyzed with IBM. SPSS statistics 

software 23.0 Version. To describe about the data descriptive statistics 

frequency analysis, percentage analysis were used for categorical 

variables and the mean & S.D were used for continuous variables. To find 

the significant difference between the bivariate samples in Independent 

groups the Unpaired sample t-test was used. For the multivariate analysis 

of repeated measures the Repeated measures of ANOVA  was used with 

Bonferroni correction to control the type I error on multiple comparison. 

In all the above statistical tools the probability value .05 is considered as 

significant level.  
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Value ** Highly Significant at P � .01 

AGE 

Frequency Percent

Upto 30 yrs 8 

31 - 40 yrs 23 

41 - 50 yrs 15 

Above 50 yrs 4 

Total 50 
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Percent 

16.0 

46.0 

30.0 

8.0 

100.0 
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 Female

Male 

Total 

  

50 Patients included in the study are divided into two groups .

Group A (25 patients ) 

blocker ointment locally for treating chronic fissure in ano. 

Group B (25 patients) 

internal  Sphincterotomy
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SEX 

Frequency Percent

Female 19 38.0

31 62.0

50 100.0

Patients included in the study are divided into two groups .

(25 patients ) - were subjected to use Calcium channel 

ointment locally for treating chronic fissure in ano. 

(25 patients) - were subjected for surgical procedure,  

internal  Sphincterotomy for treating chronic fissure in ano. 
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Percent 

38.0 

62.0 

100.0 

Patients included in the study are divided into two groups . 

Calcium channel 

ointment locally for treating chronic fissure in ano.  

were subjected for surgical procedure,  Lateral 

for treating chronic fissure in ano.  
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Groups 

1st 
Month 

Group A

Group B

2nd 
Month 

Group A

Group 

3rd 
Month 

Group A

Group B
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T TEST 
 

Group Statistics 

N Mean 
Std. 

Deviation

Group A 25 89.8 4.203

Group B 25 89.0 4.787

Group A 25 92.6 4.592

 B 25 94.8 3.055

Group A 25 95.0 4.330

Group B 25 98.6 2.291
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Std. 
Deviation 

Std. 
Error 
Mean 

4.203 .841 

4.787 .957 

4.592 .918 

3.055 .611 

4.330 .866 

2.291 .458 
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Descriptives 

Descriptive Statistics 

  N Minimum Maximum Mean 
Std. 

Deviation 

AGE 50 26 55 38.08 7.480 

Valid N 
(listwise) 

50         

GENERAL LINEAR 
MODEL 

Within-Subjects Factors 

Measure: MEASURE_1 

Groups 
Dependent 
Variable 

1 M1 

2 M2 

3 M3 
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Groups = Group A 

Descriptive Statisticsa 

  Mean 
Std. 

Deviation N 

1st 
Month 

89.8 4.203 25 

2nd 
Month 

92.6 4.592 25 

3rd 
Month 

95.0 4.330 25 

a. Groups = Group A 

 

Independent Samples Test 

  

Levene's Test 
for Equality of 

Variances t-test for Equality of Means 

F Sig. t df 
Sig. (2-
tailed) 

Mean 
Differe

nce 

Std. 
Error 

Differe
nce 

95% Confidence 
Interval of the 

Difference 

Lower Upper 
1st 
Month 

Equal 
variances 
assumed 

1.49
0 

.228 .628 48 .533 .800 1.274 -1.762 3.362 

Equal 
variances 
not 
assumed 

    .628 47.210 .533 .800 1.274 -1.763 3.363 

2nd 
Month 

Equal 
variances 
assumed 

6.21
0 

.016 -
1.995 

48 .052 -2.200 1.103 -4.418 .018 

Equal 
variances 
not 
assumed 

    -
1.995 

41.767 .050 -2.200 1.103 -4.426 .026 

3rd 
Month 

Equal 
variances 
assumed 

3.85
1 

.056 -
3.674 

48 .001 -3.600 .980 -5.570 -1.630 

Equal 
variances 
not 
assumed 

    -
3.674 

36.463 .001 -3.600 .980 -5.586 -1.614 
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Mauchly's Test of Sphericitya,b 

Measure: MEASURE_1 

Within 
Subject
s Effect 

Mauchly's 
W 

Approx
. Chi-

Square df Sig. 

Epsilonc 

Greenhouse
-Geisser 

Huynh-
Feldt 

Lower-
bound 

Groups .933 1.591 2 .45
1 

.937 1.000 .500 

Tests the null hypothesis that the error covariance matrix of the 

orthonormalized transformed dependent variables is proportional to an identity 

matrix. 

a. Groups = Group A 

b. Design: Intercept  

 Within Subjects Design: Groups 

c. May be used to adjust the degrees of freedom for the averaged tests of 

significance. Corrected tests are displayed in the Tests of Within-Subjects Effects 

table. 
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Tests of Within-Subjects Effectsa 

Measure: MEASURE_1 

Source 

Type III 
Sum of 
Squares df 

Mean 
Square F Sig. 

Groups Sphericity 
Assumed 

338.667 2 169.333 45.663 .000 

Greenhouse-
Geisser 

338.667 1.875 180.649 45.663 .000 

Huynh-Feldt 338.667 2.000 169.333 45.663 .0005 

Lower-
bound 

338.667 1.000 338.667 45.663 .000 

Error(Groups) Sphericity 
Assumed 

178.000 48 3.708     

Greenhouse-
Geisser 

178.000 44.993 3.956     

Huynh-Feldt 178.000 48.000 3.708     

Lower-
bound 

178.000 24.000 7.417     

a. Groups = Group A 
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Estimated Marginal Means 
 

Groups 

 

Estimatesa 

Measure: MEASURE_1 

Groups Mean 
Std. 

Error 

95% Confidence 
Interval 

Lower 
Bound 

Upper 
Bound 

1 89.800 .841 88.065 91.535 

2 92.600 .918 90.705 94.495 

3 95.000 .866 93.213 96.787 

a. Groups = Group A 
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Pairwise Comparisonsa 

Measure: MEASURE_1 

(I) 
Group
s 

Mean 
Difference 

(I-J) Std. Error Sig.c 

95% Confidence 
Interval for 
Differencec 

Lower 
Bound 

Upper 
Bound 

1 2 -2.800* .507 .0005 -4.104 -1.496 

3 -5.200* .611 .0005 -6.773 -3.627 

2 1 2.800* .507 .000 1.496 4.104 

3 -2.400* .510 .0005 -3.712 -1.088 

3 1 5.200* .611 .000 3.627 6.773 

2 2.400* .510 .000 1.088 3.712 

Based on estimated marginal means 

*. The mean difference is significant at the .05 level. 

a. Groups = Group A 

c. Adjustment for multiple comparisons: Bonferroni. 
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Groups = Group B 

 

Descriptive Statisticsa 

  Mean 
Std. 

Deviation N 

1st 
Month 

89.0 4.787 25 

2nd 
Month 

94.8 3.055 25 

3rd 
Month 

98.6 2.291 25 

a. Groups = Group B 
 
 

 

Mauchly's Test of Sphericitya,b 

Measure: MEASURE_1 

Within 
Subjects 
Effect 

Mauchly's 
W 

Approx. 
Chi-

Square df Sig. 

Epsilonc 

Greenhouse-
Geisser 

Huynh-
Feldt 

Lower-
bound 

Groups .752 6.547 2 .038 .801 .850 .500 

Tests the null hypothesis that the error covariance matrix of the 
orthonormalized transformed dependent variables is proportional to an 
identity matrix. 

a. Groups = Group B 

b. Design: Intercept  
 Within Subjects Design: Groups 

c. May be used to adjust the degrees of freedom for the averaged tests of 
significance. Corrected tests are displayed in the Tests of Within-Subjects 



�

Effects table. 
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Tests of Within-Subjects Effectsa 

Measure: MEASURE_1 

Source 

Type III 
Sum of 
Squares df 

Mean 
Square F Sig. 

Groups Sphericity 
Assumed 

1168.667 2 584.333 130.658 .000 

Greenhous
e-Geisser 

1168.667 1.603 729.081 130.658 .000 

Huynh-
Feldt 

1168.667 1.700 687.482 130.658 .0005 

Lower-
bound 

1168.667 1.000 1168.667 130.658 .000 

Error(Groups) Sphericity 
Assumed 

214.667 48 4.472     

Greenhous
e-Geisser 

214.667 38.470 5.580     

Huynh-
Feldt 

214.667 40.798 5.262     

Lower-
bound 

214.667 24.000 8.944     

a. Groups = Group B 
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GROUPS 

 

Estimatesa 

Measure: MEASURE_1 

Groups Mean 
Std. 

Error 

95% 
Confidence 

Interval 

Lower 
Bound 

Upper 
Bound 

1 89.000 .957 87.024 90.976 

2 94.800 .611 93.539 96.061 

3 98.600 .458 97.654 99.546 

a. Groups = Group B 
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Pairwise Comparisonsa 

Measure: MEASURE_1 

(I) 
Groups 

Mean 
Difference 

(I-J) Std. Error Sig.c 

95% Confidence 
Interval for 
Differencec 

Lower 
Bound 

Upper 
Bound 

1 2 -5.800* .624 .0005 -7.407 -4.193 

3 -9.600* .702 .0005 -11.408 -7.792 

2 1 5.800* .624 .000 4.193 7.407 

3 -3.800* .436 .0005 -4.922 -2.678 

3 1 9.600* .702 .000 7.792 11.408 

2 3.800* .436 .000 2.678 4.922 

Based on estimated marginal means 

*. The mean difference is significant at the .05 level. 

a. Groups = Group B 

c. Adjustment for multiple comparisons: Bonferroni. 
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 CONCLUSION  

Fissure in ano is a common problem today, due to unhealthy 

sedentary life style and decreased consumption of fiber. Most patients 

present with chronicity of symptoms. 

Two main treatment approach for this conditions  include calcium 

channel blockers used as local ointments (2% Diltiazem cream) or 

surgical treatment with Lateral internal sphincterotomy.  

 This  study compares the effectiveness of calcium channel blockers 

as local ointments and lateral sphincterotomy in the treatment of chronic 

fissure in ano. In this study it was observed that Lateral internal 

sphincterotomy in comparison with calcium channel blocker ointments is 

superior in relieving symptoms like pain , constipation , bleeding per  

rectum , Itching and has improved  fissure healing . 

 Thus this study concludes that Lateral internal  sphincterotomy is 

more effective in the treatment of chronic fissure in ano than local alcium 

channel blocker ointments (2%Diltiazem) . 

Hence, Lateral sphincterotomy can be offered as a permanent cure 

for the patients diagnosed with chronic fissure in ano than the 

conservative approach using medical therapy. 
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PATIENT PROFORMA 

 

I.Patient particulars:   

Name                                       DOA                                  Case No. 

Age                                           DOS                                    I.p.No. 

Sex                                           DOD                                   Address 

Occupation: 

II.Diagnosis 

III.Chief complaints   (with duration) 

A. Painful defacation 

B. Constipation  

C.Bleeding PR  

D.Perianal Itching 

F.Other complaints 

PAST HISTORY: 

HISTORY OF PREVIOUS OPERATION - 
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PERSONAL HISTORY: 

IV.EXAMINATION:  

V.INVESTIGATIONS:  

 

VI.DIAGNOSIS 

VII.MANAGEMENT: 

MODE OF TREATMENT – CONSERVATIVE / SURGICAL 

PROCEDURE WITH INTRA OPERATIVE FINDING 

VIII.COMPLICATIONS: 

 

IX.FOLLOW UP: 
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INFORMATION SHEET 

We are conducting a study on “EFFECTIVENESS OF 

CALCIUM CHANNEL BLOCKERS VS LATERAL 

SPHINCTEROTOMY IN THE TREATMENT OF FISSURE IN 

ANO” 

 among patients attending Rajiv Gandhi Government General 

Hospital, Chennai and for that your information is valuble to us. 

The purpose of this study is to assess the magnitude of problem 

and  evaluate and reduce the morbidity in patients with fissure in ano at 

RGGGH,Chennai. 

We are selecting certain cases and if you are found eligible, we 

may be using your information which in any way do not affect your final 

report or management. 

The privacy of the patients in the research will be maintained 

throughout the study. In the event of any publication or presentation 

resulting from the research, no personally identifiable information will be 

shared. 
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Taking part in this study is voluntary. You are free to decide 

whether to participate in this study or to withdraw at any time; your 

decision will not result in any loss of benefits to which you are otherwise 

entitled. 

The results of the special study may be intimated to you at the 

end of the study period or during the study if anything is found 

abnormal which may aid in the management or treatment. 

 

Signature of the Participant  

Signature of the Investigator 

Date 

Place 
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PATIENT CONSENT FORM 

STUDY TITLE: 

“EFFECTIVENESS OF CALCIUM CHANNEL BLOCKERS 

VS LATERAL SPHINCTEROTOMY IN THE TREATMENT OF 

FISSURE IN ANO” 

STUDY CENTRE: 

Rajiv Gandhi Government General hospital and Madras Medical College. 

PARTICIPANT NAME:  AGE:  SEX:  I.P. NO : 

I confirm that I have understood the purpose of interventional 

procedure for the above study. I have the opportunity to ask the question 

and all my questions and doubts have been answered to my satisfaction. 

I have been explained about the possible complications that may 

occur during the interventional and interventional procedure. I understand 

that my participation in the study is voluntary and that I am free to 

withdraw at any time without giving any reason. 

I understand that the investigator, regulatory authorities and the 

ethics committee will not need my permission to look at my health 

records both in respect to the current study and any further research that 
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may be conducted in relation to it, even if I withdraw from the study. I 

understand that my identity will not be revealed in any information 

released to third parties or published, unless as required under the law. I 

agree not to restrict the use of any data or results that arise from the study. 

I hereby consent to participate in this study of the 

“EFFECTIVENESS OF CALCIUM CHANNEL BLOCKERS VS 

LATERAL SPHINCTEROTOMY IN THE TREATMENT OF 

FISSURE IN ANO” 

 

Date:    signature / thumb impression of patient 

Place:      

Patient’s name: 

Signature of the Investigator:  ______________________ 

Name of the investigator: 
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Mastersheet 

 


