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ABSTRACT
Background: Perianal surgeries have been associated with considerable postoperative 
pain and discomfort. Perianal intradermal injection of methylene blue has been shown 
to ablate perianal nerve endings and bring about temporary pain relief. 
Method: A randomized, prospective, single-blind placebo-controlled trial was 
conducted. Patients were randomized to intradermal injection at perianal surgeries of 

Thus, a total of 12 ml was injected into the perianal skin of each patient prior to 
surgical dissection. Patients were asked to fill in a pain diary with a visual analogue 
scale. The primary outcome measure was pain score and analgesic use. Secondary 
outcomes were complications. 
Results: There were 25 patients in the methylene blue arm and 25 patients in the 
placebo arm. There were no statistically significant differences in the sex, type of 
hemorrhoid, number of hemorrhoids excised, duration of surgery or hospital stay. 
The mean pain scores were significantly lower and the use of paracetamol was also 
significantly less in the methylene blue group during the first three postoperative 
days. Other complication rates were not significantly different. 
Conclusion: Perianal intradermal injection of methylene blue was useful in reducing 
the initial postoperative pain of perianal surgeries.
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Introduction
Painful conditions of the anal and perianal region are not 
only the frequently encountered problems in surgical 
practice but also form the most distressing symptoms 
to the suffering. Patient with conditions such as bleed-
ing, mass, discharge and pruritus and incapacitate the 
day to day life of the sufferer [1]. Proper clinical assess-
ment and appropriate management of these conditions 
definitely alleviates the pain, anxiety and distress of the 
patient. Hemorrhoids are the most common benign anal 
disease encountered by physicians and surgeons [2]. A 
lifetime risk of hemorrhoids could be as high as 75% in 
the general population [3-5].
A systematic review and network meta-analysis of var-
ious operations for Hemorrhoids demonstrated that 
non-excisional surgeries, such as doppler-guided hem-
orrhoidal artery ligation and stapled hemorrhoidopexy, 
were less painful than excisional hemorrhoidectomy [6]. 

However, the latter had less recurrence and was associ-
ated with a lower cost of surgical instruments. Moreover, 
both internal and external components of hemorrhoids 
can be effectively removed by hemorrhoidectomy. As a 
result, hemorrhoidectomy with Milligan-Morgan hem-
orrhoidectomy operation considered as the gold stan-
dard classic hemorrhoid resection procedure, which is 
still regarded as the mainstay operation for advanced 
and/or complicated hemorrhoids with a persistent 
problem of postoperative pain post-hemorrhoidectomy 
[7,8]. The incidence moderate to severe pain following 
conventional hemorrhoidectomy reported in the anec-
dotal literature could be as high as 65% [9]. Methods 
including oral administration or intramuscular injec-
tion of analgesic drugs, local application of nitroglycerin 
ointment, and injection of kreotoxin have been com-
monly used to alleviate postoperative pain [10]. 
Clinical observations have shown that subcutaneous 
injection of methylene blue plus ropivacaine around 

Contact: Srashti Shah, Tel: +919925396753, E-mail: srashiq380@gmail.com

Copyrights:

 © 2023 The Authors. Thfis fis an open access arficle under the terms off the Creafive Commons Atrfibufion NonCommercfial ShareAlfike 4.0  

(https://creativecommons.org/licenses/by-nc-sa/4.0/).

ARCHIVES OF CLINICAL AND EXPERIMENTAL SURGERY

Archives of Clinical and Experimental Surgery, 2023 
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the incision could achieve relatively long analgesic effect. 
Methylene Blue (MB) is commonly used as biologic stain 
but it also possesses nerve disruption quality. Pain and 
itch receptors are nerve endings that are not myelinated, 
located in the papillary layer of the skin with the highest 
numbers being in the epidermis and dermis. When this 
receptor is stimulated, excitatory neurons transmitted 
impulses to the dorsal horn of spinal cord and then con-
tinued to central nervous system to create pain or itch 
sensation. This mechanism explains the efficacy of MB to 
reduce pain. 
Mechanism of action of methylene blue as analgesia 
Methods including oral administration or intramuscular 
injection of analgesic drugs, local application of nitroglyc-
erin ointment, and injection of kreotoxin have been com-
monly used to alleviate postoperative pain. The local use 
of anaesthetic drug to control postoperative pain at the 
wound site has been popular because of its convenience 
and remarkable efficacy.
Methylene blue is a nontoxic dye agent that inhibits the 
soluble guanylate cyclase and nitric oxide synthase. Ni-
tric oxide regulates physiological functions such as pain 
and analgesia by activating soluble guanylate cyclase to 
increase intracellular cyclic guanosine monophosphate. 
Methylene blue, as an oxidizing-reducing agent, demon-
strates a strong affinity to nerve tissues when applied lo-
cally, which can directly block the electrical conductivity 
of nerve fibres, thereby affecting the neural excitability 
and impulse conductivity. 
Recent studies have shown that a low dose (0.5% or 1%) 
of methylene blue may block peripheral nerve fibres at 
the incision. A local injection of methylene blue could 
cause reversible damage to the incision and its surround-
ing subcutaneous nerve terminal medulla, thus achieving 
a long-acting postoperative analgesic effect. 
However, the damage will cause a burning sensation be-
tween 2 to 4 hours after injection. To eliminate this burn-
ing sensation, methylene blue is combined with local an-
aesthetic drugs. 
Aims and objectives
• To study importance of methylene blue and ligno-

caine as analgesic in perianal surgeries.
• Evaluate analgesic effects of methylene blue and lig-

nocaine by measuring the level of pain using visual 
analogue scale.

• To assess complications. 

Materials and Methods
The present study entitled “A randomised control study 
to assess the effect of methylene blue and lignocaine as 
analgesic in perianal surgery in M.Y. Hospital” was under-

taken in the Department of General Surgery, M.G.M Medi-
cal College and M.Y Hospital after valid approval of ethics 
committee of the institution. 
Study design
The design of present research study was Randomised 
control study. 
Study centre
Department of General Surgery, MGM Medical College 
and M.Y. Hospital, Indore

Duration of the study: 
Study was undertaken for a period of 12 months after the 
approval from the ethical committee i.e., March 2021 to 
February 2022.

Duration of the study: 

• 
lignocaine + 5 ml bupivacaine and 2 ml methylene 
blue (Total solution 12 ml) as block in perianal sur-
geries.

• 
ml lignocaine and 6 ml bupivacaine (Total solution 12 
ml) as block in perianal surgeries.

The results of this research are expected to identify the 
current state of research and provide evidences to sup-
port further clinical and review investigations on the use 
of Methylene blue as analgesic in perianal surgery.
Inclusion criteria
• All patients of age more than 18 years who are un-

dergoing open methods for Hemorrhoids, Peri-anal 
fistula, Fissure in ano, Anal abscess in department of 
surgery, MGM Medical College and M Y Hospital. 

• Consent given by patient and care taker are included 
in the study

Exclusion criteria 
• Following class of patients were excluded
• Patient who are sensitive for methylene blue injection 

excluded from study to avoid anaphylaxis reaction-
sImmuno compromised patients.

Method 
After taking pre-informed written consent from the pa-
tient, a prestructured proforma was used to collect the 
desired baseline data. 
The Methylene blue intradermal-injection therapy con-
sisted of 2 ml of 1% methylene blue and 5 ml of 1% ligno-
caine and 5 ml of bupivacaine. Thus, a total of 12 ml was 
injected into the perianal skin of each patient .
Injection method for the treatment Group 1: after the 
operation was completed, the compound solution was 
hypodermically injected with a skin test needle around 

Group 1 (case group):

 25 Patients who received 5 ml 

Group 2 (control group):

 25 patients who received 6 

Group 1  case group( ):

Group 2  case group
( ):

Group 2  case group( ):
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all incisions. The needlepoint was approximately 1 cm 
away from the incision edge. The needle orientation was 
approximately 45 degrees from the skin. Uniform injec-
tions were given at each injection point in the upper, 
lower, left and right directions with 0.5 mL of injection 
drug per injection point. The distance between every 
two injection points was 1 cm. After the injection, the 
drug solution was spread evenly by gently rubbing the 
area with gauze. 
The control Group 2: 6 ml of 1% lignocaine and 6 ml bu-
pivacaine intra dermal injection twice a day for 5 days 
after the surgery. For patients in both groups, if the Vi-
sual Analogue Scale (VAS) pain score was equal to or 
greater than 5, an additional lignocaine injection was 
provided. If the pain still could not be alleviated, an ex-
tra intramuscular injection of pethidine hydrochloride 
was offered. 
Follow-up with VAS pain scores for two groups of pa-
tients between days 1 and 14 after the surgery, on a 
scale between 0 and 10 (VAS, 0=no pain, 10=severe 
pain) (Figures 1 and 2).

Discussion and Results
Table 1 shows the association between Post-op Wound 
Infection and Study Group.
Table 1. Association between post-op wound infection and 
study group.

Post op wound 
infection

Group Total
Group1 Group2

NO Count 21 21 42
% 84.00% 84.00% 84.00%

YES Count 4 4 8
% 16.00% 16.00% 16.00%

TOTAL Count 25 25 50
% 100.00% 100.00% 100.00%

P e a r -
son Chi-
Square

Value df P Value Result
.000a 1 1 Non Sig

Chi square test for association between two variables 
was applied, which shows that there was non-signifi-
cant association between Post-op Wound Infection and 
Study Group (P>0.05). For Group 1, the highest propor-
tion 84.0% was for No Status and lowest value 16.0% 
was for Yes Status. Similarly for Group 2, the highest 
proportion 84.0% was for No Status and lowest value 
16.0% was for Yes Status.
Table 2 shows the association between Post-op Incon-
tinence and Study Group. As there was 100% for not 
having any post-operative incontinence in both study 
groups, hence no further statistical analysis was per-
formed.
Table 2. Association between post-op incontinence and 
study group.

Post op inconti-
nence

Group Total

Group1 Group 2

NO Count 25 25 50

% 100.00% 100.00% 100.00%

TOTAL Count 25 25 50

% 100.00% 100.00% 100.00%

Pearson 
Chi-
Square

Value df P Value Result

NA 0 0 0

Table 3 shows the association between Post-op Recur-
rence and Study Group.
Table 3. Association between post-op recurrence and 
study group.

Post op recur-
rence

Group Total

Group1 Group 2

NO Count 21 24 45

% 84.00% 96.00% 90.00%

YES Count 4 1 5

% 16.00% 4.00% 10.00%

TOTAL Count 25 25 50

% 100.00% 100.00% 100.00%

Pearson 
Chi-
Square

Value df P Value Result

2.000a 1 0.157 Non Sig

Chi square test for association between two variables 

Figure 1. Visual analogue scale.

Figure 2. Technique of intradermal injection of Meth-
ylene blue.
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was applied, which shows that there was non-signifi-
cant association between Post-op Recurrence and Study 
Group (P>0.05). For Group 1, the highest proportion 
84.0% was for No Status and lowest value 16.0% was 
for Yes Status. Whereas for Group 2, the highest propor-
tion 96.0% was for No Status and lowest value 4.0% was 
for Yes Status.
Table 4 shows the association between Follow up Day-1 
and Study Group.
Table 4. Association between follow up day-1 and study 
group.

Follow up day 1 Group Total

Group1 Group 2

None Count 23 22 45

% 92.00% 88.00% 90.00%

W o u n d 
infection

Count 2 3 5

% 8.00% 12.00% 10.00%

TOTAL Count 25 25 50

% 100.00% 100.00% 100.00%

Pearson 
Chi-
Square

Value df P Value Result

.222a 1 0.637 Non Sig

Chi square test for association between two variables 
was applied, which shows that there was non-signifi-
cant association between Follow up Day-1 and Study 
Group (P>0.05). For Group 1, the highest proportion 
92.0% was for No infection and lowest value 8.0% was 
for Wound Infection. Whereas for Group 2, the highest 
proportion 88.0% was for No infection and lowest value 
12.0% was for Wound Infection.
Table 5 shows the association between Follow up Day-3 
and Study Group.
Table 5. Association between follow up day-3 and study 
group.

Follow up day 3 Group Total

Group1 Group 2

None Count 20 23 43

% 80.00% 92.00% 86.00%

W o u n d 
infection

Count 5 2 7

% 20.00% 8.00% 14.00%

TOTAL Count 25 25 50

% 100.00% 100.00% 100.00%

Pearson 
Chi-
Square

Value df P Value Result

1.495a 1 0.221 Non Sig

Chi square test for association between two variables 
was applied, which shows that there was non-signifi-
cant association between Follow up Day-3 and Study 
Group (P>0.05). For Group 1, the highest proportion 
80.0% was for No infection and lowest value 20.0% was 
for Wound Infection. Whereas for Group 2, the highest 
proportion 92.0% was for No infection and lowest value 
8.0% was for Wound Infection.
Table 6 shows the association between Follow up Day-
14 and Study Group.
Table 6. Association between follow up day-14 and study 
group.

Follow up day 
14

Group Total

Group1 Group 2

None Count 24 24 48

% 96.00% 96.00% 96.00%

W o u n d 
infection

Count 1 1 2

% 4.00% 4.00% 4.00%

TOTAL Count 25 25 50

% 100.00% 100.00% 100.00%

Pearson 
Chi-
Square

Value df P Value Result

.000a 1 1 Non Sig

Chi square test for association between two variables 
was applied, which shows that there was non-signifi-
cant association between Follow up Day-14 and Study 
Group (P>0.05). For Group 1, the highest proportion 
96.0% was for No infection and lowest value 4.0% was 
for Wound Infection. Whereas for Group 2, the highest 
proportion 96.0% was for No infection and lowest value 
4.0% was for Wound Infection.
Table 7 shows the comparison of mean VAS score among 
two study groups at different Time Intervals.
At Post-Op Day-1, the mean value 1.40 was for group-1 
which was significantly lower than the mean value 4.80 
was for group-2. At Post-Op Day-3, the mean value 0.80 
was for group-1 which was significantly lower than the 
mean value 5.12 was for group-2. At Post-Op Day-14, the 
mean value 0.96 was for group-1 which was non-signifi-
cantly lower than the mean value 1.08 was for group-2. 
Comparison of Mean VAS score Among Groups at Differ-
ent Time Intervals shown in Figure 3. 
Methylene Blue (MB) has been found to have unique 
analgesic property through temporary disruption of 
sensory nerve conduction. In anorectal surgery, MB is 
widely used as a biologic stain but the analgesic effect 
has never been studied. In advent of same, the present 
study was planned and purposed to assess the effect of 
methylene blue and lignocaine as analgesic in perianal 
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surgery and to assess the efficacy and analgesic poten-
tial of the combination when used together. Further, an 

assessment of complications, if any was also done. 

Table 7. Comparison of mean vas score among groups at different time intervals.

Time inter-
val

Group N Mean VAS Std. Deviation T Test P Value Result

Post OP
Day1

Group1 25 1.4 0.957 -8.981 0 Sig

Group 2 25 4.8 1.633

Post OP
Day 3

Group1 25 0.8 0.866 -15.173 0 Sig

Group 2 25 5.12 1.13

Post OP
Day 14

Group1 25 0.96 0.79 -0.498 0.621 Non Sig

Group 2 25 1.08 0.909

Figure 3. Comparison of mean vas score among groups at different time intervals.

1. Out of 50 total patients, maximum patients were 
operated via Fistulectomy i.e., 21 (42%) followed by 
10 (20%) for Sinus excision, 6 (12%) for Open hemor-
rhoidectomy, 5 for Stapler Hemorrhoidectomy. And 2 
each of fissurectomy, Lateral internal Sphincterotomy, 
Open hemorrhoidectomy and minimum 1 patient was 
incidence for Fistulotomy.
2. Non-significant association between Post-op Wound 

Infection and Study Group (P>0.05)

3. For post op complications, 100% (50) for not having 
any post-operative incontinence in both study groups, 
hence no further statistical analysis was performed. 

4. Non-significant association between Post-op Recur-
rence and Study Group (P>0.05).

5. A non-significant association (P>0.05) was observed 

www. e  jmace  s .com
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between follow up Day 1, Day 3 and Day 14 and Study 
groups.
6. Though pain scores fell significantly in both groups 
(p<0.01), mean VAS Score was significantly lower in 
methylene blue group as compared to controls with con-
ventional analgesics through the period of 3 post-opera-
tive days (p<0.01).
 i. At Post-Op Day-1, the mean value 1.40 ± 0.957 was for 
group-1 which was significantly lower than the mean val-
ue 4.80 ± 1.633 was for group-2.
 ii. At Post-Op Day-3, the mean value 0.80 ± 0.866 was for 
group-1 which was significantly lower than the mean val-
ue 5.12 ± 1.130 was for group-2.
 iii. At Post-Op Day-14, the mean value 0.96 ± 0.790 was 
for group-1 which was non-significantly lower than the 
mean value 1.08 ± 0.909 was for group-2.
 7. The comparison of mean VAS value at different time 
duration within Group-1 showed statistically significant 
correlation (P<0.05) for Day 1 and 3 while others were 
non-significant. The mean value 1.40 ± 0.957 at Day 1 has 
reduces significantly to the mean value 0.80 ± 0.866 at 
Day 3.
 8. For Group 2, comparison of mean VAS value at different 
time duration within Group-2 was statistically significant 
for Day 1 and Day 3 when compared with Day 14. The 
mean value 4.80 ± 1.633 at Day 1 has reduces significant-
ly to the mean value 1.08 ± 0.909 at Day 14. Similarly, the 
mean value 5.12 ± 1.130 at Day 3 has reduces significantly 
to the mean value 1.08 ± 0.909 at Day 14.

CONCLUSION Present study concludes that injection of methylene blue 
can effectively alleviate pain after various anorectal sur-
geries. The application can achieve a long-acting analgesic 
effect with minimal complications and adverse reactions. 
Present study thus recommends use of methylene blue as 
local analgesic in anorectal surgeries in all cases.
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