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Purpose: Anal fissure is a common anorectal condition, yet its pathogenesis remains unclear. Lateral internal sphincterot-
omy (LIS) is the gold standard treatment for chronic anal fissures that do not respond to conservative treatment; however, 
it has a risk of anal incontinence. We believe that fibrosis of the internal anal sphincter is an important factor in the patho-
genesis of chronic anal fissure. In this study, we describe the minimal LIS method, a minimally invasive method where 
only the fibrotic portion of the internal anal sphincter is cut. We also describe the outcomes of this method.
Methods: We performed a retrospective review of 468 patients (270 male and 198 female) who underwent minimal LIS for 
chronic anal fissure in 2017 at Seoul Song Do Hospital. We analyzed the patients’ clinical characteristics, manometry data, 
complications, and outcomes of minimal LIS. The outcomes of the surgery were assessed via questionnaires during the 
postoperative outpatient visits, beginning 2 weeks postoperatively.
Results: The overall complication rate was 4.0% (19 patients). Delayed healing occurred in 14 patients (3.0%), perianal 
abscess was present in 3 patients (0.6%), and gas incontinence occurred in 2 patients (0.4%). All complications were im-
proved with conservative treatment. Recurrence, defined as the recurrence of anal fissure more than 4 weeks after healing, 
was present in 6 patients (1.3%).
Conclusion: Minimal LIS is a safe and effective treatment option for patients with chronic anal fissure. Postoperative com-
plications, especially incontinence and recurrence, are rare.
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INTRODUCTION

An anal fissure is a common anorectal disease involving approxi-
mately 10% of all proctological patients [1]. It is characterized by 
bleeding and painful longitudinal tears in the squamous epithe-
lium of the anal canal from the dentate line extending distally to 
the anal verge [2]. The pathogenesis and etiology of anal fissure 
remain unclear. Anal sphincter hypertonia, fibrosis, local trauma, 
and ischemia have been proposed as causes of anal fissure, though 

this has not yet been clarified [3].
Lateral internal sphincterotomy (LIS) is regarded as the gold 

standard and first-line surgical treatment for chronic anal fissures 
that do not respond to conservative treatment [4]. However, the 
risk of postoperative morbidity, including anal incontinence, is re-
ported to be as high as 47.6% [5]. Modified surgical techniques 
such as partial LIS and tailored LIS have been suggested as better 
methods that can minimize anal sphincter injury and can reduce 
complications, including incontinence. Currently, the patient’s 
quality of life (QOL) has become one of the most important as-
pects in healthcare. When choosing the optimal treatment 
method, it is important to consider the risk of surgical complica-
tions that may have a critical impact on the patient’s QOL [6]. At 
our institution, we have been attempting to modify conventional 
techniques and develop new methods to minimize damage to the 
anal sphincter caused by the surgical procedure of LIS.

We believe that fibrosis of the internal anal sphincter plays a sig-
nificant role in the pathogenesis of chronic anal fissure [7]. To 
minimize anal sphincter injury, we perform minimal LIS, a mini-

Received: Nov 12, 2020 • Revised: Jan 25, 2021 • Accepted: Feb 15, 2021
Correspondence to: Keehoon Hyun, M.D.
Department of Surgery, Seoul Song Do Hospital, 72 Dasan-ro, Jung-gu, 
Seoul 04597, Korea
Tel: +82-2-2250-7369, Fax: +82-2-2233-8528
E-mail: fifbhkh@gmail.com
ORCID: https://orcid.org/0000-0002-6175-0732 

© 2021 The Korean Society of Coloproctology
This is an open-access article distributed under the terms of the Creative Commons Attribution Non-
Commercial License (https://creativecommons.org/licenses/by-nc/4.0) which permits unrestricted non-
commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

http://crossmark.crossref.org/dialog/?doi=10.3393/ac.2020.00976.0139&domain=pdf&date_stamp=2021-10-31


Annals of

Coloproctology

www.coloproctol.org

Minimal Lateral Internal Sphincterotomy (LIS): Is It Enough to Cut Less Than the Conventional 
Tailored LIS?

Keun-Hee Lee, et al.

276

mally invasive technique specifically tailored to each patient. 
Compared with the conventional tailored LIS that requires an in-
cision to the internal anal sphincter to the depth of the epithelial 
tear, our minimal LIS method requires an incision only to the fi-
brotic band. The fibrotic band is a portion of the internal anal 
sphincter inflicted by fibrosis, and it is more superficially located 
than the epithelial tear. Thus, minimal LIS is less invasive than 
conventional tailored LIS.

The aim of our study was to describe the minimal LIS method 
and assess its clinical feasibility and effectiveness for chronic anal 
fissure. In addition, we aimed to determine if minimal LIS is safe 
to perform in patients without sphincter hypertonicity who are 
thought to be at a high risk of the postoperative complication of 
anal incontinence.

METHODS

This study was exempted from ethics approval and informed con-
sent by the Institutional Review Board of the Seoul Song Do  
Hospital due to its retrospective nature (No. 2020-014).

We performed a retrospective review of 468 patients with 
chronic anal fissure who underwent minimal LIS in 2017 at Seoul 
Song Do Hospital in Seoul, Korea. Our unique anal fissure classi-
fication system, the Song Do Classification of Anal Fissures (Table 
1), was used to classify patients with chronic anal fissure. In con-
trast to the vague, time-based criteria of the conventional anal fis-
sure classification system, our system also incorporates a definite 
anatomical change, the exposure of the internal anal sphincter. 
Only patients with chronic anal fissure who met the criteria of the 
Song Do Classification type II anal fissure were included in this 
study. All patients underwent clinical and physical evaluations, 
which included a digital rectal examination, an anoscope exami-
nation, a preoperative endoanal ultrasound, and an anorectal 
manometric evaluation. The preoperative endoanal ultrasound 
and anorectal manometric evaluation were performed 1 week 
preoperatively. We used the electronic medical records to review 
the patients’ demographics, comorbidities, fissure types, present-
ing symptoms, preoperative pain intensity (rated using the visual 

analogue scale [VAS]), number of hospitalized days, follow-up 
period, preoperative manometry data, and postoperative compli-
cations. Outpatient postoperative follow-up visits began at 2 
weeks postoperatively and continued every 2 to 4 weeks thereafter 
until complete wound healing and full resolution of the symp-
toms were achieved. Postoperative complications were assessed 
via questionnaires during the postoperative visits. A water-per-
fused high-resolution anorectal manometry system (InSIGHT 
Ultima, Sandhill Scientific Inc., Highlands Ranch, CO, USA) was 
used to measure anorectal pressure. The normal range of mean 
maximum resting pressure (MRP) used in this study was 71 to 90 
mmHg for male patients and 64 to 84 mmHg for female patients. 
This normal value was determined by measuring the MRP of 40 
mmHg asymptomatic, healthy volunteers from our medical staff 
(20 male patients and 20 female patients, aged approximately 20–
60 years) during the installation of a high-resolution anorectal 
manometry system in 2010. Patients with chronic anal fissure 
without sphincter hypertonicity were defined as patients with 
normal or low mean MRP.

Statistical analysis
The Mann-Whitney test and chi-square test were used to com-
pare the normal/low mean MRP and high mean MRP subgroups. 
The data were evaluated using Microsoft Excel (Microsoft Corp., 
Redmond, WA, USA) and R software version 4.02 (R Core Team, 
Auckland, New Zealand). P-values of < 0.05 were considered sta-
tistically significant.

Surgical procedure
All patients were admitted to the hospital on the day of surgery. A 
sodium phosphate enema was preoperatively administered for 
bowel preparation. Prophylactic antibiotics were not used, and 
preoperative site markings were not made. All procedures were 
conducted with the patient in the prone jackknife position under 
spinal anesthesia. The buttocks were laterally retracted using plas-
ters. The anal canal was visualized using a Hill-Ferguson retractor 
or Sumikoshi retractor and a longitudinal incision approximately 
5 mm in length was made in the anoderm to expose the inter-
sphincteric space at the 3 o’clock direction. The fibrotic band was 
thoroughly palpated with the index finger, which remained inside 
the anal canal throughout the procedure. Only the fibrotic band 
was carefully cut with a blade or monopolar electrosurgery de-
vice, carefully avoiding damage to other tissues. The sphincter di-
vision did not exceed each patient’s apex of the epithelial tear. Af-
ter incising the fibrotic band, a regular anoscope was introduced 
into the anal canal to verify that the anal canal size had been 
modified appropriately. The anoderm incision was not closed. If a 
large skin tag or papilla was present, it was removed to ensure 
proper drainage from the fissure and to promote healing (Fig. 1). 
During the first postoperative week, oral antibiotics (metronida-
zole 500 mg, 3 times daily), stool softeners (magnesium oxide 500 
mg, twice daily), and analgesics (loxoprofen 60 mg, 3 times daily) 

Table 1. Song Do Classification of Anal Fissures

Type Description

I Acute superficial laceration or erosion of the anoderm, exposing  
conjoined longitudinal muscle fibers

IIa Intractable fissure not responding to conservative treatment for 3 to 4 
weeks or fissure exposing internal sphincter without skin tag and  
hypertrophied papilla

IIb Anal ulcer with skin tag and/or hypertrophied papilla

IIc Fissure complicated by abscess or fistula, etc.

III Fissure manifested secondarily by other systemic disease or known 
condition

Healed fissures are excluded from this classification.
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were prescribed. Patients were encouraged to take sitz baths and 
avoid intense physical activities during the wound healing period.

RESULTS

A total of 478 patients underwent minimal LIS in 2017 at our 
hospital. However, manometry data were missing for 10 patients, 
who were excluded from the study. As a result, the final analysis 
included 468 patients, including 270 male patients (57.7%; mean 
age, 43.1 years; range, 18–77 years) and 198 female patients 
(42.3%; mean age, 40.4 years; range, 19–80 years). When classified 
using the Song Do Classification of Anal Fissures, 290 patients 
(62.0%) had type IIa anal fissures, 170 (36.3%) had type IIb anal 
fissures, and 8 (1.7%) had type IIc anal fissures. The most com-
mon symptoms were pain (466 patients, 99.6%), bleeding (264 
patients, 56.4%), and anal prolapse (77 patients, 16.5%). The VAS 
scores for the severity of pain ranged from 0 to 10, with a mean of 
3.3. The surgical procedures were performed by 12 colorectal sur-
geons. Hypertension was observed in 40 patients (8.5%) and dia-
betes mellitus in 15 patients (3.2%). Twenty patients (4.3%) had a 
past history of anal surgery. The mean follow-up period after tai-
lored LIS was 12.09± 24.76 weeks (range, 0–132 weeks). Recur-
rence was present in 6 patients (1.3%) (Table 2).

The preoperative mean MRP was 80.2± 8.2 mmHg (80.8± 8.5 
mmHg in male patients and 79.4± 7.8 mmHg in female patients). 
The number of patients with normal or low preoperative mean 
MRP (≤ 90 mmHg in male patients, ≤ 84 mmHg in female pa-
tients) was 391 (83.5%), and the number of patients with high 
preoperative mean MRP ( > 90 mmHg in male patients, > 84 
mmHg in female patients) was 77 (16.5%) (Table 3).

The overall complication rate after minimal LIS was 4.0% (19 
patients). Delayed healing, defined as anal fissures that did not 
heal within 4 weeks after surgery, occurred in 14 patients (3.0%). 
Perianal abscess was present in 3 patients (0.6%), and gas inconti-
nence occurred in 2 patients (0.4%) (Table 4). Perianal abscesses 
were treated with incision and drainage procedures as well as with 

Table 2. Demographics and clinical data

Characteristic Value

No. of patients 468

Age (yr) 42.02 ± 13.06

Sex 

   Male 270 (57.7)

   Female 198 (42.3)

Fissure type

   IIa 290 (62.0)

   IIb 170 (36.3)

   IIc 8 (1.7)

Symptom

   Pain 466 (99.6)

   Bleeding 264 (56.4)

   Prolapse 77 (16.5)

Preoperative pain intensity (VAS) 3.30 ± 2.08 (0–10)

Medical history

   Hypertension 40 (8.5)

   Diabetes 15 (3.2)

   Previous anal surgery 20 (4.3)

      Hemorrhoids 18 (3.8)

      Anal fistula 2 (0.4)

Hospitalized period (day) 2.46 ± 0.79

Follow-up period (wk) 12.09 ± 24.76

Recurrence 6 (1.3)

Values are presented as number only, mean ± standard deviation, number (%), or 
mean ± standard deviation (range). 
VAS, visual analogue scale.

Fig. 1. Minimal lateral internal sphincterotomy (LIS). A, conventional 
LIS cutting to the dentate line; B. tailored LIS cutting to the proximal 
level of the fissure wound; C, minimal LIS cutting to the fibrotic por-
tion of the internal anal sphincter.

Table 3. Preoperative anorectal manometry data

Variable Value

Maximum resting pressure (mmHg) 80.2 ± 8.2 

   Male 80.8 ± 8.5 (71–90)

   Female 79.4 ± 7.8 (64–84)

Maximum squeezing pressure (mmHg) 151.5 ± 56.4 

   Male 161.9 ± 56.4 (75–180)

   Female 137.1 ± 54.0 (75–150)

Values are presented as mean ± standard deviation (normal range). 
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antibiotics. Other complications, including gas incontinence, im-
proved with conservative treatment. No patients complained of 
fecal incontinence, and all patients were successfully treated with 
no residual symptoms.

A subgroup analysis between the patients with a normal/low 
preoperative mean MRP and those with a high preoperative mean 
MRP revealed that there was no statistically significant difference 
in complications or outcome. Patient sex (P< 0.001) and preoper-
ative pain intensity (VAS) (P= 0.010) were significantly different 
between the groups. The complications of perianal abscess and 
gas incontinence occurred only in patients in the normal/low pre-
operative MRP group (Table 5).

DISCUSSION

Most anal fissures are successfully treated with conservative treat-
ment over the course of a few weeks. However, surgical treatment 
is required for chronic anal fissures that do not respond to con-
servative treatment [8]. There is currently no consensus regarding 
surgical indications in patients with anal fissure, and surgical 
treatment has the risk of anal incontinence [9]. Therefore, to 
lower the risk of anal incontinence, many surgical techniques 
have been proposed over the decades from manual anal dilation 
to anal sphincterotomy and anoplasty.

 Conventional LIS is recognized as the surgical technique of 
choice due to its relatively simple procedure and high success rate 
of 94%. However, the complication risk rate for anal incontinence 
is reported at an average of 14% [10, 11]. Littlejohn and Newstead 
[12] proposed the tailored LIS method in 1997. This method aims 
to tailor the degree of sphincterotomy to the length of the individ-
ual fissure. Compared with the conventional LIS method, which 
divides the internal anal sphincter to the dentate line, tailored LIS 
preserves more of the internal anal sphincter. Littlejohn and New-
stead [12] reported a 99.65% of success rate with complication 
rates of 1.4% for gas incontinence, 1% for minor staining and ur-
gency, and 1.4% for recurrence in their initial study of 287 patients. 

In this study, the outcomes of minimal LIS, which is a less inva-
sive procedure than the conventional tailored LIS, were analyzed 
using data from 468 patients. We found that minimal LIS had a 
96.0% complication-free success rate for fissure healing. The com-
plication rate of 4.0% is relatively lower than 7% to 37% reported 

in previous studies using other methods [13]. In particular, the 
gas incontinence rate of 0.4%, and the recurrence rate of 1.3% are 
low. These successful results are thought to be due to minimal in-
ternal anal sphincter injuries, as a result of the minimal LIS 
method as well as careful surgical patient selection using the Song 
Do Classification of Anal Fissures system.

Minimal LIS aims to cut and release only the fibrotic band, as it 
is the fibrotic band that causes narrowing of the anal canal. We 
believe that the fibrotic band is the main factor that triggers the 
symptoms of chronic anal fissure and renders chronic anal fissure 
unresponsive to medical therapy [14]. Therefore, incising only the 
fibrotic band is sufficient for healing of the chronic anal fissure; 
sphincter division to the depth of the epithelial tear is not neces-
sary. Due to the limitations of the conventional anal fissure classi-
fication system, we used our own unique Song Do Classification 
of Anal Fissures system. Using this system, we were able to select 
ideal patients for surgery using the minimal LIS method. The dis-
tinct characteristic of this classification system is that it is based 
on a definite anatomical change: the exposure of the internal anal 
sphincter. Exposure of the internal anal sphincter can induce in-

Table 4. Complications after minimal lateral internal sphincterot-
omy (n = 468)

Variable Value

Delayed healing 14 (3.0)

Perianal abscess (infection) 3 (0.6)

Gas incontinence 2 (0.4)

Overall 19 (4.0)

Values are presented as number (%).

Table 5. Subgroup analysis of normal/low mean MRP group and high 
mean MRP group

Characteristic
Mean MRP

P-value
Normal/low High

Patient 391 (83.5) 77 (16.5)

Age (yr) 42.30 ± 13.42 40.62 ± 11.08 0.436

Sex   < 0.001

   Male 244 (62.4) 40 (51.9)

   Female 147 (37.6) 37 (48.1)

Preoperative pain intensity (VAS) 3.26 ± 2.13 3.85 ± 1.75 0.010

Medical history 0.844

   Hypertension 34 13

   Diabetes 11 2

Previous anal surgery

   Hemorrhoids 14 3

   Anal fistula 2 0

Hospitalized period (day) 2.47 ± 0.81 2.41 ± 0.65 0.945

Follow-up period (wk) 12.46 ± 25.51 9.97 ± 20.53 0.456

Complication 0.125

   Recurrence after minimal LIS 3 (0.8) 3 (3.9)

   Delayed healing 12 (3.1) 2 (2.6)

   Perianal abscess (infection) 3 (0.8) 0 (0)

   Gas incontinence 2 (0.5) 0 (0)

Values are presented as number (%), mean ± standard deviation, or number only. 
MRP, maximal resting pressure; VAS, visual analogue scale.
Normal/low MRP is defined as 71 to 90 mmHg in male patients and 64 to 84 
mmHg in female patients.
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flammation, which leads to fibrosis [3]. Therefore, this classifica-
tion system allows for the easy and precise identification of pa-
tients having chronic anal fissure with fibrosis who require sur-
gery [15].

We used a water-perfused high-resolution anorectal manometry 
system to measure the anorectal manometry pressures of the pa-
tients. The normal mean MRP range used in this study was 71 to 
90 mmHg in male patients and 64 to 84 mmHg in female patients. 
The study group had a mean MRP of 80.2 mmHg, which is within 
the normal range. Only 16.5% of the patients included in this 
study were considered to have a high mean MRP. This percentage 
is lower than expected as patients with chronic anal fissure are 
typically reported to have a high mean MRP [16]. However, this 
result is consistent with a previous study that reported that 52.1% 
of patients with chronic anal fissure had a normal mean MRP 
[17]. The sliding skin graft (SSG) technique that was first reported 
by Samson and Stewart [18] is generally recommended for pa-
tients with chronic anal fissure and hypotonicity. SSG is reported 
to have a lower risk of anal incontinence; however, it is more tech-
nically difficult than LIS and can lead to complications such as lo-
cal infection, greater postoperative pain, and wound dehiscence 
[19, 20].

The subgroup analysis between the normal/low preoperative 
mean MRP group and the high preoperative mean MRP group 
revealed that there were no statistically significant differences in 
postoperative complications or outcomes. Therefore, we hypothe-
size that a more complicated SSG procedure is not always neces-
sary for hypotonic patients with chronic anal fissure in the pres-
ence of a fibrotic band. The less difficult minimal LIS method is 
sufficient and safe for patients with chronic anal fissure, hypoto-
nicity, and fibrotic band. We believe that the presence of a fibrotic 
band is an important indication for surgery, regardless of the anal 
sphincter tone.

Eisenhammer [21] first reported internal sphincterotomy and 
proposed that spasms of the internal anal sphincter and elevated 
anal sphincter pressure lead to the development of chronic anal 
fissure. However, the relatively low percentage (16.5%) of patients 
with chronic anal fissure with a high mean MRP in our study im-
plies that the pathogenesis of chronic anal fissure may be related 
to factors other than hypertonia. We believe that the fibrotic band 
is important in the pathogenesis of chronic anal fissure. Our the-
ory is supported by a previous study by Shafik [22] that reported 
that pathologic changes occurring in chronic anal fissure result in 
the epithelization and formation of the fibrotic band; thus, anorec-
tal bandotomy is required for the treatment of chronic anal fissure. 

This study has several limitations. First, this was a retrospective 
and single-center study. Second, due to the use of a unique classi-
fication system to determine the study group and the retrospective 
nature of the study, there is a possibility of selection bias. Other 
limitations include the lack of postoperative anorectal manometry 
data and comparison with other treatment methods and the fact 
that procedures were performed by multiple surgeons. Multi-

center studies are needed to validate the outcomes of this study.
In conclusion, minimal LIS is a safe and effective treatment op-

tion for chronic anal fissure, even in patients without anal sphinc-
ter hypertonia. Postoperative complications, especially inconti-
nence and recurrence, are rare.
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