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Abstract
Purpose  To evaluate how effective methylene blue injection was at treating intractable idiopathic pruritus ani.
Methods  A comprehensive literature search of the PubMed, Embase, Cochrane library, and Web of Science databases 
was conducted. All clinical studies (prospective and retrospective) that evaluated the efficacy of methylene blue in treating 
intractable idiopathic pruritus ani were included. Studies that reported the resolution rate, after a single injection and after a 
second injection, the recurrence rate, symptom scores, and transient complications of methylene blue injections in treating 
intractable idiopathic pruritus ani were included.
Results  The seven selected studies included 225 patients with idiopathic pruritus ani. The resolution rates after a single 
injection and after a second injection was 0.761 (0.649–0.873, P < 0.01, I2 = 69.06%) and 0.854 (0.752–0.955, P < 0.01, 
I2 = 77.391%), respectively, the remission rates at 1, 3, and 5 years were 0.753 (0.612–0.893, P < 0.001), 0.773 (0.675–0.871, 
P < 0.001) and 0.240 (0.033–0.447, P < 0.001), respectively, the effect value of the merger was 0.569 (0.367–0.772, P < 0.001, 
I2 = 79.199%), and the recurrence rates at 1, 2, 3, and < 1 year were 0.202 (0.083–0.322, P < 0.001), 0.533 (0.285–0.781, 
P < 0.001), 0.437 (−0.044, 0.917, P < 0.001) and 0.067 (0.023–0.111, P < 0.001), respectively. The effect value of the merger 
was 0.223 (0.126–0.319, P < 0.001, I2 = 75.840).
Conclusion  Using methylene blue injections to treat intractable idiopathic pruritus ani is relatively efficacious, resulting in 
a relatively low recurrence rate and no severe complications. However, the available literature was of poor quality. There-
fore, higher quality studies are necessary to confirm that methylene blue injection is efficacious for pruritus ani, such as a 
randomized prospective multicenter studies.
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Introduction

In anorectal disease, pruritis ani is the second most com-
mon symptom after hematochezia [1]. The pathogenesis of 
pruritus ani can be described as “itch-scratch-itch behav-
ior.” When sensory nerves around the anus are stimu-
lated, the patient incessantly scratches the surrounding 
skin. Excessive scratching results in skin damage [2]. 
Pruritus ani can be divided into idiopathic and secondary, 
research has revealed that idiopathic pruritus ani accounts 
for 50%–90% of patients with pruritus ani [3]. Secondary 
cases account for 25%–75% of pruritis ani, implying iden-
tifiable cause. Secondary anal pruritus can be due to local 
stimulation, infection, systemic inflammatory diseases, 
and tumors. Pruritus ani can be successfully treated if the 
cause is identified and suitable management is provided. 

W. Jia and Q. Li are the co-first authors of the article.

 *	 L. Xu 
	 20053012@zcmu.edu.cn

1	 The First Affiliated Hospital of Zhejiang Chinese Medical 
University (Zhejiang Provincial Hospital of Traditional 
Chinese Medicine), 54 Youdian Road, Hangzhou 310006, 
Zhejiang Province, China

2	 School of Basic Medical Sciences, Zhejiang 
Chinese Medical University, 548 Binwen Road, 
Hangzhou 310053,  Zhejiang Province, China

http://orcid.org/0000-0001-6756-7034
http://crossmark.crossref.org/dialog/?doi=10.1007/s10151-023-02825-y&domain=pdf


814	 Techniques in Coloproctology (2023) 27:813–825

1 3

However, in a significant proportion of patients with idi-
opathic pruritus ani, the cause is unidentifiable. Patients 
with pruritus ani often lack standardized treatment, clean 
perianal skin excessively, and use over-the-counter creams 
and ointments, which may aggravate symptoms and fur-
ther complicate treatment [4]. While medical treatments, 
including topical steroid ointments, antihistamines, seda-
tives, and other local anesthetic therapies, can be used, 
they are not long-term remedies and can result in high 
recurrence rates. Methylene blue works by severing the 
nerve endings of the perianal skin’s unmyelinated C-fibers 
[5], which reduces the urge to scratch [2]. This systematic 
review aimed to evaluate the effectiveness of methylene 
blue injection in treating intractable idiopathic pruritus 
ani.

Methods

Search strategy

PRISMA (Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses) [6] and AMSTAR (Assessing 
the Methodological Quality of Systematic Reviews) guide-
lines were followed. Inclusion criteria were established a 
priori. PubMed, Embase, Cochrane library, and Web of 
Science were searched using the phrases “methylene blue 
and pruritus ani,” “methylenum coeruleum and pruritus 
ani,” and “methylene blue and anal itching” from incep-
tion to December 2022. Additionally, the reference lists 
of all studies that met the inclusion criteria were checked 
for more relevant articles. Data from the included studies 
were extracted by two authors individually. Disagreements 
between both reviewers were addressed by discussing and 
reevaluating the trial information. The final search was 
conducted on 19 December 2022.

Study selection

Patients of any age or sex with unresolved pruritis ani 
under conservative treatment (non-invasive treatment 
such as sitz bath, diet control, and lifestyle changes) were 
included, specifically those who suffered from intracta-
ble idiopathic pruritus ani and in whom secondary causes 
of pruritus ani were ruled out. All clinical studies (pro-
spective and retrospective) that evaluated the efficacy of 
methylene blue in treating intractable idiopathic pruritus 
ani were included. Clinical studies (including randomized 
controlled trials, non-randomized clinical studies, and 
observational studies) were considered for inclusion if 
they evaluated the efficacy of methylene blue in treating 

intractable idiopathic pruritus ani. However, non-English 
studies were excluded.

Outcomes

Studies that reported the resolution rate after a single injec-
tion and after a second injection, the the recurrence rate, 
symptom scores, and transient complications of methylene 
blue injections in treating intractable idiopathic pruritus ani 
were included.

Data extraction and quality assessment

Two authors first extracted the data using a standardized 
collection form, and disagreements were addressed by dis-
cussing and reevaluating the trial information. The form 
contained the following sections: characteristics of the 
included studies (study type, study design, study period, 
country, patient characteristics, including age and sex, 
follow-up, the Methodological Index for Non-randomized 
Studies (MINORS) score, and outcomes measured), resolu-
tion rate, recurrence rate, symptom scores (rate of resolution 
after a single and second injection, rate of resolution during 
follow-up, recurrence rate, and symptom scores), treatment 
technique, and complications (injection method, patient 
positioning, anesthesia used, depth of methylene blue injec-
tion, prophylactic use of antibiotics, additional measures, 
and transient complications).

The methodological quality of the included studies was 
assessed using MINORS. The study consisted of 12 projects, 
with the first eight devoted to non-comparative studies. The 
projects are scored 0 (not reported), 1 (reported, but inad-
equate), or 2 (reported and adequate), with an overall ideal 
score of 16 for non-comparative studies [7].

The study was registered in the international prospective 
database for systematic reviews (PROSPERO) with the reg-
istration number CRD42021283410.

Statistical analysis

The metaanalysis was conducted using Stata 14.0 (Stata 
Corp). The evaluation indices were percentages with 95% 
confidence intervals (CIs). Cochran’s Q and the I2 tests 
examined heterogeneity among individual studies [8]. Where 
P ≥ 0.05 and I2 ≤ 50%, suggesting homogeneity of the data 
from individual studies, the fixed effects model was cho-
sen. Where P < 0.05 and I2 > 50%, suggesting heterogeneity 
between the studies, the random effects model was chosen 
to pool data. In addition to estimating the resolution rate in 
pruritus ani patients, to explore study heterogeneity, sensitiv-
ity and subgroup analyses were performed. A schematic rep-
resentation (funnel plot) and quantitative analysis (Egger's 
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test) assessed publication bias. Statistical significance was 
set at P < 0.05.

Results

Study selection

Sixty-two articles (15 in PubMed, 25 in Embase, 1 in 
Cochrane library, and 21 in Web of Science) were found dur-
ing the search. After removing duplicates, 34 articles were 
obtained; among them, 21 articles were selected based on 
the title and abstract. After a manual search of the reference 
lists and reading the full text, seven articles met our inclu-
sion and exclusion criteria. A PRISMA diagram with full 
information on search results and the selection process is 
illustrated in Fig. 1.

Quality assessment

The quality of the studies was assessed using MINORS. All 
the studies had a clearly stated aim, presented endpoints to 
their aim, and displayed an unbiased assessment of the study 
endpoint. Five of the seven studies reported the inclusion of 
consecutive patients, prospective data collection, and loss to 
follow-up of < 5%. Additionally, in 85.7% (six of the seven) 
of the studies, the follow-up process was appropriate for the 
study aim. In the literature quality assessment, all included 
studies lacked a prospective calculation of the study size, 
resulting in poor MINORS scores, suggesting a relatively 
high risk of bias (Fig. 2).

Study characteristics

The studies included were published between 1979 and 2019 
and conducted between 1977 (based on the follow-up time) 

Fig. 1   PRISMA flow diagram 
for systematic reviews
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and 2013 (Table 1). Six of the seven included studies were 
single-center prospective non-randomized trial case series 
[9–14], and one was a single-center retrospective study.

Six of the seven (85.7%) studies followed up on patients 
for over a year, allowing assessment of the main endpoint 
and possible adverse events. The seven selected studies were 
conducted mainly in Europe and Asia, with one in Australia. 
Three of the seven studies reported the patients’ course of 
illness. Studies by Botterill and Sagar [15], Mentes et al. 
[16], and Kim et al. [19] reported a course of 3–180 months 
(median 24 months), 9–120 months (median 24 months), 
and a mean of 9.26 ± 2.88 years, respectively. These three 
articles revealed that the included patients had a prolonged 
disease course.

Demographics

The seven selected studies included 225 patients with idi-
opathic pruritus ani, including 123 (54.7%) females and 102 
(45.3%) males (Table 1). Kim et al.[19] selected the patients 
who were followed up for 6 weeks. Data on age and sex were 
available in all studies, and all the patients were older than 
18 years.

Enrolled patients

All the patients included in the studies had received con-
servative therapy for long periods without benefit. They 
underwent detailed examination of the anal region, rectos-
copy, and barium enemas to exclude hemorrhoids, fistulae, 
and other disorders that could cause pruritus ani. Addition-
ally, Farouk and Lee [14], Botterill and Sagar [15], Sama-
lavicius et al. [18], and Kim et al. [19] excluded patients 
with fecal incontinence, Farouk and Lee [14] excluded 
patients with a history of anorectal surgery, and Botter-
ill and Sagar [15] and Samalavicius et al. [18] excluded 
patients with systemic dermatoses (eczema, psoriasis, 

lichen planus, or allergic dermatitis), local skin diseases 
(herpes simplex, worm infestations, and condylomata), 
and systemic diseases that cause generalized pruritus (ane-
mia, uremia, liver disease, or diabetes mellitus). Mentes 
et al. [16] and Samalavicius et al. [18] measured patients’ 
blood sugar, liver and renal function, and complete blood 
counts with a peripheral smear. At least two stool samples 
were tested for parasites. Patients with positive results 
from those examinations were excluded, as were those 
with psychiatric illnesses, such as major depressive disor-
der, obsessive–compulsive disorder, and alcohol or other 
substance use disorders. Before the conclusive diagnosis 
of idiopathic pruritus ani, a dermatological consultation 
was also acquired.

Modalities of methylene blue injection

Regarding the modalities of methylene blue injection, 
the main differences were the method (the concentration 
of methylene blue injection) and the depth of methylene 
blue injection. Concerning the concentration, Wolloch and 
Dintsman [13], Mentes et al. [16], and Samalavicius et al. 
[18] used 1%, Farouk and Lee [14] used 0.44%, Suther-
land et al. [17] used 0.32%, and Botterill and Sagar [15] 
and Kim et al. [19] used 0.25%. With regard to the injec-
tion depth, Wolloch and Dintsman [13], Farouk and Lee 
[14], and Botterill and Sagar [15] injected subcutaneously, 
Mentes et al. [16] administered subcutaneous and intrader-
mal injections, and Sutherland et al. [17], Samalavicius 
et al. [18], and Kim et al. [19] administered an intradermal 
injection.

Fig. 2   Quality assessment of 
the studies included in the 
systematic review based on 
the Methodological Index for 
Nonrandomized Studies
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Outcomes

Rate of resolution

Rate of resolution after a single injection

All the studies included recorded the rate of resolution 
after a single injection. Overall, the resolution rate after a 
single injection was 57.1%–100%, revealing a good effect 
(Table 2). A pooled analysis (random effects model) of 
the data indicated that the resolution rate after the first 
methylene blue injection was 0.761 (95% CI 0.649–0.873, 
P < 0.01, I2 = 69.06%) (Fig. 3). Two studies were respon-
sible for the high heterogeneity, according to the sen-
sitivity analyses, presumably because Asian [15] and 
Australian[13] patients have different eating habits and 

lifestyles to those in patients in other countries, and 
these two studies comprised over two thirds (145/225) 
of the total number of patients. In subgroup analyses, the 
pooled analysis of the five European studies indicated 
the same result (0.782, 95% CI 0.680–0.885, P = 0.333, 
I2 = 11.859%) (Fig. 3).  

Rate of resolution after a second injection

Five of the seven studies recorded the resolution rate after a 
second injection [9, 11–13, 15] (Table 2). A pooled analysis 
(random effects model) of the data indicated that the reso-
lution rate after the second methylene blue injection was 
0.854 (95% CI 0.752–0.955, P < 0.01, I2 = 77.391%) (Fig. 4). 
According to the sensitivity analyses, for the same reason 
as the single injection (Sutherland et al.[17] and Kim et al.

Table 2   Resolution rate, recurrence rate, and symptom scores

ND no data
a Resolution rate after a single injection asymptomatic patients/total patients
b Resolution rate after the second Injection asymptomatic patients/total patients
c Resolution rate on follow-up asymptomatic patients/total patients (at corresponding time)
d Recurrence rate, total recurrences/asymptomatic patients (at corresponding time)
e After a single injection
f After the second injection
g (1 much worse, 2 worse, 3 no improvement, 4  much better, 5 resolved completely)
h (1 much worse, 2 worse, 3  same intensity of symptoms, 4  much better, 5 resolved completely)

Study Rate of resolution 
after a single injection 
(n, %)a

Rate of resolution 
after the second injec-
tion (n, %)b

Rate of resolution on 
follow-up (n, %)c

Recurrence rate (n, 
%)d

Symptom scores

Wolloch and Dints-
man [9]

8, 88.9 9, 100.0 9, 100.0 
(3–15 months)

ND ND

Farouk and Lee [10] 5, 83.3 ND 5, 83.3 (less than 
1 year)

4, 66.7 (1 year)
3, 50.0 (3 years)
2, 33.3 (5 years)

1, 20.0 (1 years)
2, 40.0 (2 years)
3, 60.0 (3 years)

ND

Botterill and Sagar 
[11]

16, 64.0 22, 88.0 22, 88.0 (ND) ND ND

Mentes et al. [12] 24, 80.0 28, 93.3 28, 93.3 (less than 
6 months)

25, 83.3 (6 months)
23, 76.7 (12 months)

3, 10.7 (6 months)
5, 17.9 (12 months)

ND

Sutherland et al. [13] 28, 57.1 32, 65.3 32, 65.3 (ND) ND 4.53 ± 0.58e,g

4.61 ± 0.57 f,g

Samalavicius et al. 
[14]

10, 100.0 No second injection 10, 100.0 (4 weeks)
2, 20.0 (60 months)

1, 10.0 (2 months)
3, 30.0 (1 year)
6, 60.0 (2 years)
7, 70.0 (3 years)
8, 80.0 (4 years)

3.80 ± 0.79 e,h

Kim et al. [15] 87, 90.6 (6 weeks)
82, 85.4(2 months)
48, 77.4 (3 years)

53, 85.5 (3 years) 87, 90.6 (6 weeks)
82, 85.4 (2 months)
48, 77.4 (3 years)e

53, 85.5 (3 years)f

5, 5.7 (2 months)
4 /7.5 (3 years)

4.23 ± 0.86 (6 weeks)
4.74 ± 0.57 (3 years)g
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[19]). In subgroup analyses, the pooled analysis of the three 
European studies indicated the same result (0.916, 95% CI 
0.843–0.989, P < 0.001, I2 = 0.00%) (Fig. 4).

Resolution rate on follow‑up

In the study by Wolloch and Dintsman [13], all nine (100%) 
patients were free of symptoms on follow-up from 3 to 
15 months. In the study by Farouk and Lee [14], significant 

Fig. 3   Forest plot of the eligible 
studies for the rate of resolu-
tion after the first injection and 
subgroup analysis

Fig. 4   Forest plot of the eligible 
studies for the rate of resolution 
after the second injection and 
subgroup analysis
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reduction in symptoms was observed in five (83.3%) of six 
patients, and the associated skin changes subsided signifi-
cantly, with only occasional mild pruritus. Three patients 
underwent a second injection of methylene blue due to 
symptom recurrence at 1, 3, and 5 years. Overall, four 
(66.7%), three (50.0%), and two (33.3%) of six patients 
were symptom-free at 1, 3, and 5 years, respectively. The 
study by Botterill and Sagar [15] revealed that 22 (88.0%) 
of 25 patients were symptom-free after injection; however, 
no specific duration of relief was mentioned. In the study by 
Mentes et al. [16], the early response rate was 80% (24 of 30) 
after a single injection and 93.3% (28 of 30) after a second 
injection. Three recurrences were recorded after 6 months, 
indicating an 83.3% (25 of 30) success rate. After 12 months 
of treatment, 23 patients (76.7%) were symptom-free. In 
the study by Sutherland et al. [17], symptoms improved in 
95.9% (47 of 49) and resolved in 57.1% (28 of 49) of patients 
after a single injection. The two patients with unchanged 
symptom scores did not receive further treatment. Four of 
the 19 patients who had improved but continued to have 
symptoms received a second injection. All four patients were 
symptom-free (no complications), improving the overall res-
olution rate to 65.3% (32 of 49). The study by Samalavicius 
et al.  [18] revealed resolution in all 10 (100.0%) patients 
at 4-week follow-up and a 20% (2 of 10) success rate after 
60 months. In the study by Kim et al. [19], out of 96 patients, 
9 scored ≤ 3 in their satisfaction score surveys 6 weeks post-
treatment, indicating a 90.6% (87 of 96) improved symptom 
rate. At 3 years, 48 (77.4%) of 62 patients were symptom-
free after a single injection, and 53 (85.5%) of 62 patients 
were symptom-free after a second injection (Table 2).

Rate of resolution after a year or more

Four studies reported the resolution rate after a year or 
more [10, 12, 14, 15]. Among them, in the study by Farouk 
and Lee [14], no patients reported pruritis at 1, 3, and 
5 years after treatment, while Mentes et al. [16], Sama-
lavicius et al. [18], and Kim et al.[19] reported improve-
ment rates at 1, 3, and 5 years after treatment. A pooled 
analysis (random effects model) of the data indicated that 
the remission rates at 1, 3, and 5 years were 0.753 (95% 
CI 0.612–0.893, P < 0.001), 0.773 (95% CI 0.675–0.871, 
P < 0.001), and 0.240 (95% CI 0.033–0.447, P < 0.001), 
respectively, and the effect value of the merger was 0.569 
(95% CI 0.367–0.772, P < 0.001, I2 = 79.199%) (Fig. 5).

Recurrence rate

Four of the seven studies mentioned the recurrence rate 
after a single injection [10, 12, 14, 15]. Overall, the recur-
rence rates after a single injection ranged from 5.7% to 
80% (Table 2). Four studies reported cumulative recur-
rence rates at 1, 2, 3, and < 1  year (2 and 6  months) 
[10, 12, 14, 15]. A pooled analysis (random effects 
model) of the data indicated that the resolution rate at 
1, 2, 3, and < 1 year were 0.202 (95% CI 0.083–0.322, 
P < 0.001), 0.533 (95% CI 0.285–0.781, P < 0.001), 0.437 
(95% CI −0.044, 0.917, P < 0.001), and 0.067 (95% CI 
0.023–0.111, P < 0.001), respectively. The effect value of 
the merger was 0.223 (95% CI 0.126–0.319, P < 0.001, 
I2 = 75.840) (Fig. 6).

Fig. 5   Forest plot of the eligible 
studies for the resolution rate 
after 1 or more years
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Symptom scores

Three of seven studies included symptom scores [13–15]. 
In the study by Sutherland et al. [17], symptom scores were 
1 much worse, 2 worse, 3 no improvement, 4 much better, 
and 5 complete resolution. The mean symptom score was 
4.53 ± 0.58 after a single injection, while it was 4.61 ± 0.57 
after a second injection. Samalavicius et al. [18] reported 
symptom scores of 3.80 ± 0.79 after a single injection, 
and Kim et al. [19] reported 4.23 ± 0.86 at 6 weeks and 
4.74 ± 0.57 at 3 years (Table 2).

Transient complications

All patients noted temporary staining of the perianal skin, 
urine discoloration, and perianal area numbness. In the 
study by Wolloch and Dintsman [13], apart from one patient 
who reported a pyrexia of 39 ℃ for 1 day and recovered 
without treatment, no other complications were observed. 
In the study by Farouk and Lee [14], one patient reported 
urinary retention that necessitated temporary catheteriza-
tion, another had a superficial abscess, and one experienced 
transient incontinence. Botterill and Sagar [15] reported a 
patient who had involuntary fecal seepage for 2 days post-
injection. In the study by Mentes et al. [16], self-limited 
cellulitis was reported in two patients, which resolved after a 
few days of warm sitz baths. In the study by Sutherland et al. 
[17], seven patients complained of incontinence, including 

four patients with incontinent flatus, one patient with incon-
tinence, one patient with incontinent stool, and one patient 
with impaired continence, all which resolved within 10 days 
to 6 weeks. The perianal sensation was reduced in two indi-
viduals, causing them distress. In the study by Samalavicius 
et al. [18], two patients experienced minor swelling that 
lasted up to 2 months, which did not require any therapy. 
In the study by Kim et al. [19], subcutaneous hematoma 
occurred in 6 (9.7%) of the 62 patients, spontaneously 
resolving after 2 weeks. Overall, methylene blue injection 
resulted in no severe complications.

Publication bias

Figure 7 illustrates a funnel plot for the resolution rate after 
the first injection (seven studies), demonstrating no publica-
tion bias (t = −0.81, Pr > |t| = 0.465, P > 0.05).

Discussion

In 1890, Ehrlich discovered that the local use of methylene 
blue in high concentrations could dye nerve terminals and 
destroy their function. He worked with German psychiatrists 
to successfully use it to treat neuritis and rheumatic diseases. 
In 1891, Ehrlich observed methylene blue as an effective 
malaria treatment, and it was gradually used to treat other 
infections. Although 100 years have passed, methylene blue 

Fig. 6   Forest plot of the eligible 
studies for the cumulative recur-
rence rate of pruritus ani
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remains widely used in clinical diagnosis and treatment, 
mainly related to methemoglobinemia, ifosfamide-induced 
encephalopathy, malaria, shock, analgesia, and intraopera-
tive localization [16, 17].

As reported in this article, methylene blue injections 
can treat intractable idiopathic pruritus ani. Rygick first 
reported the use of methylene blue to treat intractable idi-
opathic pruritus ani in 1968 and reported that local nerve 
terminal necrosis was observed through clinical observa-
tion and electron-microscopic observation of skin biopsies 
of the injection site. The nerve terminal necrosis caused by 
methylene blue was thought to block the conduction of local 
sensation for 26–28 days [18]. No significant differences in 
normal tissue structure were observed on electron micros-
copy 1 and 7 years after methylene blue injection, confirm-
ing that methylene blue causes reversible nerve damage 
[19]. In the study by Botterill and Sagar [15], blue skin dis-
coloration lasted ≤ 2 weeks. The short retention time of the 
blue tattoo could indicate that methylene blue was injected 
too deeply. Effective injections require skin tattoos lasting 
between 2 and 6 weeks. This period of perianal anesthesia 
appears necessary for the denervation of the perianal skin, 
allowing for the interruption of the itch-scratch-itch cycle. 
Therefore, Mentes et al. [16] administered subcutaneous and 
intradermal injections, whereas Sutherland et al., Samala-
vicius et al. [18], and Kim et al. [19] injected intradermally. 
However, Sutherland et al. [17] did not report this associa-
tion. However, Kim et al. [19], like Botterill and Sagar [15], 
discovered a lower recurrence rate of methylene blue tattoo-
ing around the anus over a long period. Therefore, further 
studies are needed to verify whether the duration of blue skin 

discoloration correlates with the recurrence rate. Regarding 
the concentration of methylene blue injection, there was no 
authoritative standard. Among the seven included studies, 
the resolution rates following the first and second injections, 
and the outcomes observed during the long-term follow-up, 
recurrence rates, and symptom scores, were not significantly 
linked with various concentrations.

Regarding complications, Botterill and Sagar [15] 
hypothesized that transient incontinence might be caused by 
the local dispersal of lignocaine, which may cause pudendal 
neuropathy. Sutherland et al. [17] hypothesized that it may 
be due to sensory changes within the anal canal owing to 
the dye’s proximal spread. The concentration of methylene 
blue, the injection depth, and antibiotics used, or additional 
measures used before or during surgery, were not signifi-
cantly correlated with the occurrence or severity of com-
plications (Table 3). However, the sterility of the solutions 
and skin preparation are paramount. Mentes et al. [16] and 
Samalavicius et al. [18] noted that the injection should not 
be administered superficially or deeply, risking skin necro-
sis and pelvic sepsis, respectively. Local anesthesia resulted 
in fewer and less severe complications than general or no 
anesthesia.

Breaking the itch-scratch-itch cycle is the primary goal 
in managing intractable idiopathic pruritus ani. Treatments 
other than methylene blue include topical steroids, topi-
cal capsaicin ointment, and tacrolimus ointment. Long-
term use of topical steroids is ill-advised due to skin and 
secretory gland atrophy risk [20]. Topical capsaicin was 
a safe and effective treatment for severe intractable idi-
opathic pruritus ani in a double-blind, placebo-controlled, 

Fig. 7   Funnel plot of the seven 
eligible studies that reported the 
rate of resolution after the first 
injection
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crossover research. Thirty-one of the 44 patients who par-
ticipated in the study experienced relief after capsaicin 
treatment [21]. A randomized double-blind clinical trial 
including 21 patients with intractable idiopathic pruritus 
ani treated with tacrolimus 0.1% ointment reported symp-
tom improvement in 68% of the patients after 2 weeks of 
treatment, suggesting that it may be an effective treatment 
for intractable idiopathic pruritus ani [22]. A conference 
abstract of a randomized crossover study on topical tac-
rolimus in 16 patients revealed significant reductions in 
the recorded Eczema Area and Severity Index (EASI), 
dermatology life quality index (DLQI), and itching scores 
at weeks 4 and 6 of treatment compared with the placebo 
group (P < 0.05) [23].

Individual studies on intractable idiopathic pruritus ani 
treatment are frequently limited by a paucity of patients 
and the control group design. Thus, this metaanalysis 
aimed to systematically analyze the efficacy and safety of 
methylene blue in adult patients with intractable idiopathic 
pruritus ani. The pooled data suggest that methylene blue 
is effective and well tolerated for intractable idiopathic 
pruritus ani.

To our knowledge, this is the first systematic review of 
methylene blue’s clinical efficacy and safety in intractable 
idiopathic pruritus ani treatment. Furthermore, the study 
participants were from various countries, ensuring that the 
sample was broadly representative.

Nevertheless, there were several limitations to this review. 
First, significant heterogeneity was observed, most likely 
attributable to the varying backgrounds of patients and the 
varied doses and treatment techniques used. Second, while 
Egger’s test revealed no significant publication bias in the 
literature, this metaanalysis included few studies and a 
small sample size, potentially limiting the review’s strength. 
Therefore, there may be potential publication bias due to the 
low statistical efficiency of quantitative tests. As a result, the 
findings should be viewed with caution. Third, the studies 
included in this metaanalysis were diverse, including non-
randomized clinical and observational studies. Although all 
were eligible for inclusion, only single‐arm data of methyl-
ene blue were collected, and all included studies lacked a 
prospective calculation of the study size, resulting in poor 
MINORS scores and suggesting a relatively high risk of 
bias. Since all the included studies were single‐arm studies, 
methylene blue could not be compared with other treatments 
such as topical and intradermal steroids, topical capsaicin 
ointment, and tacrolimus ointment. Therefore, further ran-
domized controlled trials should be conducted to validate 
the clinical efficacy of methylene blue compared with that 
of other treatments. Finally, the studies were published over 
40 years, between 1979 and 2019, which is also a potential 
source of bias, as the treatment technique has developed over 
time.

Conclusion

Based on the existing literature, using methylene blue 
injections to treat intractable idiopathic pruritus ani is rel-
atively efficacious, resulting in a relatively low recurrence 
rate and no severe complications. However, the available 
literature is of poor quality. Therefore, higher quality stud-
ies are necessary to confirm that methylene blue injection 
is efficacious in treating pruritus ani, such as a randomized 
prospective multicenter study, which may provide defini-
tive results.
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