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Introduction

The incidence of hemorrhoids remains the highest among 
anorectal diseases, and its prevalence is unclear. Relevant 
epidemiological studies have reported that the incidence 
of hemorrhoids in American adults is 4.4% (1). Surgery 
is one of the effective therapeutic ways of hemorrhoids. 
Nevertheless, the severe pain caused by hemorrhoid surgery 
is a difficult postoperative problem to be urgently solved (2).

There are many analgesia methods after hemorrhoidectomy, 

such as medication of analgesics [e.g., opioid analgesia, non-
steroidal anti-inflammatory drugs (NSAIDs)], somatosensory 
stimulation treatments and narcotic analgesia (3-5). Analgesics 
are often effective, whilst their side effects should not be 
neglected. The PROSPECT group recommended the 
necessary application of PNB in operated hemorrhoid patients, 
aiming to relieve postoperative pain (6). PNB is widely used 
in the operation of anorectal diseases. It not only exerts an 
effective analgesic function, but also successfully reduces the 
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complications after hemorrhoidectomy (7). The pudendal 
nerve originates from the anterior branch of the spinal nerve 
from S2 to S4, which is divided into anal nerve, perineal 
nerve, and penis (pedicle) dorsal nerve (8). Conventional 
PNB is conducted under the guidance of ultrasound, CT or 
nerve stimulator (8-10). It is more advantageous than other 
anesthesia methods in postoperative analgesia of hemorrhoids. 
Compared with spinal anesthesia, patients receiving PNB after 
hemorrhoidectomy have longer analgesia and lower incidence 
of urinary retention (8). Moreover, compared with general 
anesthesia, patients receiving PNB are less suffer from the 
painful defecation and they can return to normal work faster (7). 
Compared with local infiltration anesthesia, application of 
PNB can reduce the incidences of perianal swelling, hematoma 
and other complications (11). However, some defects of PNB 
should be noteworthy, and their effectiveness is still uncertain.

PNB is suitable for hemorrhoidectomy and postoperative 
relieve of pain, which is an optional pain management 
strategy. This systematic review aims to compare the 
effectiveness and safety of PNB with other anesthesia 
methods under different approaches of guidance. The 
randomized controlled trial (RCT) meta-analysis was 
conducted to evaluate the beneficial effects of PNB in 
analgesia after hemorrhoid surgery.

We present the following article in accordance with the 
PRISMA reporting checklist (available at http://dx.doi.
org/10.21037/apm-20-2109).

Methods

Search strategy

RCTs of the application of PNB in hemorrhoidectomy were 
searched in PubMed, Embase, Web of Science, the Cochrane 
Central Register of Controlled Trials (CENTRAL), the 
China Network Knowledge Infrastructure (CNKI), the Wan 
Fang Database and Chinese Biomedicine (CBM). Literatures 
published before 7st September, 2020 were searched. 
We combined keywords from MeSH headings with self-
generated keywords to screen studies, which were limited in 
Chinese or English language. In addition, relevant reports 
in online websites, including Clinical Trials (http://www.
clinicaltrials.gov) and the Chinese Clinical Trial Registry 
(http://www.chictr.org.cn/index.aspx) were searched. In brief, 
a combination of medical subject headings without language 
limitation were searched online: including hemorrhoids, 
hemorrhoid, pudendal block, pudendal nerve block, mixed 
hemorrhoids, hemorrhoidectomy. No limitations were set on 

the race and gender of subjects. We also uploaded the search 
strategy as supplementary materials.

Inclusion criteria

After comprehensive searching for clinical studies, two 
reviewers (Y.L, JC.L) independently screened titles and 
abstracts, and downloaded the full text when necessary. 
Inclusion criteria were as follows: (I) patients were diagnosed 
as hemorrhoids, and there were no limitations on age, gender, 
race and duration of disease; (II) PNB was the intervention 
method, and spinal anesthesia or no special application of 
anesthesia was considered as the control; (III) the primary 
outcome was the visual analogue scale (VAS) score, and the 
secondary outcomes were urinary retention, bleeding, the 
need for analgesics, and side effects (e.g., dizziness, nausea, 
vomiting, etc.); (IV) RCTs published in Chinese or English 
language without a limitation on the study year.

Exclusion criteria

Exclusion criteria were as follows: (I) hemorrhoid patients 
combined with other diseases; (II) intervention/control 
methods were not eligible; (III) outcome indicators cannot 
be quantified; (IV) non-RCT studies or non-clinical trial 
researches; (V) duplicated or incomplete studies; (VI) full-
text studies were not obtained. Any disagreements were 
solved by the third reviewer (KJ.Q). A more comprehensive 
study was included once there were replicated data in 
several studies.

Data extraction

Two reviewers (KJ.Q, JC.L) were responsible for extracting 
data, including first author, publication year, sample size (the 
treatment group and control group), infiltration technique, 
hemorrhoid grade, VAS scores, urinary retention, bleeding, 
antalgesic need and side effects (SEs). Any disagreement 
was solved by the third reviewer (MJ.L).

Assessment of bias

Two reviewers (CJ.L, Y.L) independently analyzed the risk 
of bias by using the Cochrane Handbook. The risk of bias 
was divided into low risk, high risk, and unclear risk based 
on the following criteria: (I) random sequence generation, 
(II) allocation concealment, (III) blinding of participants 
and personnel, (IV) blinding of outcome assessment, (V) 
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incomplete outcome data, (VI) selective reporting, and (VII) 
other bias. If there was a disagreement, the third reviewer 
(H.L) was responsible for achieving a consensus after 
discussion. Since the number of trials was less than 10, we 
did not conduct reporting bias assessment.

Data analysis

ReviewManager 5.3 software, provided by the Cochrane 
Collaboration, was used to evaluate data. Odds ratio (OR) of 
dichotomous data, as well as the mean difference (MD) and 
standard mean difference (SMD) with a 95% confidence 
interval (CI) were calculated. The heterogeneity test was 
conducted by analyzing I2 statistics. A fixed-effect model 
was adopted if there was homogeneity (P>0.1, I2<50%); 
Otherwise, a random-effects model was used. Subgroup 
analysis was conducted to avoid heterogeneity. A sensitivity 
analysis was conducted if the heterogeneity was affected by 
a single study or the incomplete data of included study.

Results

Study inclusion

According to the retrieval strategy, a total of 214 studies 
were initially included, from which 84 were duplicate ones. 
After reviewing the abstract and full text, 104 non-eligible 

studies were excluded. Then, 9/16 studies were further 
excluded, including 1 non-RCT, 7 studies with irrelevant 
control methods, and 1 republished study. Finally, 7 eligible 
studies were included in the present study. The flow chart 
of screen strategy was listed in Figure 1.

Study characteristics and quality assessment

Included 7 RCTs involved a total of 560 participants. 
Baseline characteristics between the experimental group and 
the control group were comparable. Among them, control 
check was performed in the control group of 4 studies, and 
spinal anesthesia was conducted in the control group of 
remaining ones. VAS score was graded in all studies as the 
observed outcome. Characteristics of the included studies 
were shown in Table 1.

The 7 included studies all reported random sequence 
generation. One of the studies adopted the double-blinding 
way. Complete outcomes were reported in all studies. Due 
to the small sample size and limited data, we were unable 
determine whether there were other bias factors (Figure 2).

Primary outcomes

VAS score
In each study, VAS score in the experimental group and 

Figure 1 Search process. CNKI, Chinese National Knowledge Infrastructure database, Wanfang Data Knowledge Service Platform; 
EMBASE, Excerpta Medica database; CBM, Chinese Biomedicine; RCT, randomized clinical trial.
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control group was assessed. In particular, we compared VAS 
score at different time points between groups.

In the studies of conducted by Di Giuseppe (12), Zhang (13) 
 and Wang (14), VAS score at 6 h after hemorrhoidectomy 
in the experimental group was lower than that of the control 
group that was lack of any intervention (MD, −2.84; 95% CI, 
−3.56 to −2.12; P<0.00001) (Figure 3).

Similarly, VAS score at 12 h after hemorrhoidectomy in the 
experimental group was lower than that of the control group 
(MD, −1.85; 95% CI, −3.01 to −0.68; P=0.002) (Figure 4).

In Di Giuseppe (12), Zhang (13) and Wang (14)’s 
studies, VAS score at 24 h after hemorrhoidectomy in the 
experimental group was comparable with that of the control 
group (MD, −0.51; 95% CI, −1.39–0.37; P=0.26) (Figure 5).

As expected, VAS score at 48 h after hemorrhoidectomy in 
the experimental group was also lower than that of the control 
group (MD, −1.33; 95% CI, −2.56 to −0.09; P=0.04) (Figure 6).

Two RCTs reported VAS score at the first time of 
defecation. Patients receiving PNB postoperatively had a 
lower VAS score at the first time of defecation than those 

treated with spinal anesthesia (MD, −2.40; 95% CI, −3.58 to 
−1.23; P<0.00001) (Figure 7).

Secondary outcomes

Urinary retention

Urinary retention is one of the common complications after 
hemorrhoidectomy. In comparison with the control group, 
the urinary retention incidence in the PNB group was of 
no significant difference (OR, 0.45; 95% CI, 0.13–1.56; 
P=0.21) (Figure 8). On the contrary, the incidence in the 
PNB group was lower than that in the spinal anesthesia 
group (OR, 0.09; 95% CI, 0.03–0.26; P<0.00001) (Figure 9).

Bleeding
Three studies reported the incidence of postoperative 
bleeding. The results showed that there was no significant 
difference in the incidence of bleeding between PNB group 
and control group (OR, 0.08; 95% CI, 0.09–7.45; P=0.84) 
(Figure 10).

Table 1 Characteristics of the included trials

Authors, year
Number of 
patients

Surgical indication Anesthetic for PNB Infiltration technique
Hemorrhoids 
grade

Wang et al., 2014 30 PNB,  
30 CK

Milligan-Morgan 75 mg ropivacaine, 200 mg lidocaine 
and 20 mL NS

NR III, IV degree

Zhang et al., 2018 32 PNB,  
30 CK

Milligan-Morgan 75 mg ropivacaine with 10 mL NS Nerve  
stimulator

NR

Shen et al., 2019 46 PNB,  
46 SA

RPH Lidocaine 1% and 0.25% ropivacaine 
(no dose)

NR III, IV degree

Giuseppe et al., 2020 23 PNB,  
26 CK

Milligan-Morgan 20 mL ropivacaine 0.75% Ultrasound-guided NR

Castellví et al., 2009 18PNB,  
19 SA

Conventional diathermy 150 mg ropivacaine NR III, IV degree

20 PNB,  
17 SA

Ligasure™ diathermy 150 mg ropivacaine

Kim et al., 2005 81 PNB,  
82 SA

Hemorrhoidectomy 0.5% bupivacaine with 1:20,000  
adrenaline (10–15 mL)

NR II–IV degree

Naja et al., 2005 30 PNB,  
30 CK

Hemorrhoidectomy 20 mL mixture contained 6 mL  
lidocaine 2%, 6 mL lidocaine 2% with 
adrenaline 5 µg/mL, 5 mL bupivacaine 
0.5%, 1 mL fentanyl 50 µg/mL and  
2 mL clonidine 75 µg/mL  
(note: dosage for 0.7 mL/kg)

Nerve stimulator II–IV degree

PNB, pudendal nerve block; CK, control check; NS, normal saline; SA, spinal anesthesia; RPH, the Automatic ligation of hemorrhoids; NR, 
no report.



2287Annals of Palliative Medicine, Vol 10, No 2 February 2021

© Annals of Palliative Medicine. All rights reserved.   Ann Palliat Med 2021;10(2):2283-2292 | http://dx.doi.org/10.21037/apm-20-2109

Analgesics need
Postoperative pain is the most difficult problem to be solved 
after hemorrhoidectomy. Analgesics are usually required 
to be applied. Our results showed that the use of analgesics 
was less frequent in patients receiving PNB compared with 
that of controls (OR, 0.11; 95% CI, 0.04–0.37; P=0.0003) 

(Figure 11).

Side effects
SEs included dizziness, vomiting, and nausea. PNB 
intervention caused less SEs than that of controls (OR, 0.12; 
95% CI, 0.04–0.39; P=0.004) (Figure 12).
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Figure 2 Risk of bias in included studies. (A) Risk of bias summary; (B) risk of bias graph.

Figure 3 Forest plot comparing VAS score 6 hours after hemorrhoidectomy between PNB and CK. VAS, visual analogue scale; PNB, 
pudendal nerve block; CK, control check.
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Figure 4 Forest plot comparing VAS score 12 hours after hemorrhoidectomy between PNB and CK. VAS, visual analogue scale; PNB, 
pudendal nerve block; CK, control check.

Figure 5 Forest plot comparing VAS score 24 hours after hemorrhoidectomy between PNB and CK. VAS, visual analogue scale; PNB, 
pudendal nerve block; CK, control check.

Figure 6 Forest plot comparing VAS score 48 hours after hemorrhoidectomy between PNB and CK. VAS, visual analogue scale; PNB, 
pudendal nerve block; CK, control check.

Figure 7 Forest plot comparing VAS score first defecation after hemorrhoidectomy between PNB and SA. VAS, visual analogue scale; PNB, 
pudendal nerve block; SA, spinal anesthesia.

Figure 8 Forest plot comparing urinary retention between PNB and CK. PNB, pudendal nerve block; CK, control check.
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Publication bias

Publication bias could not be assessed since fewer than 10 
studies were included.

Discussion

A systematic review involving seven studies was conducted 
to evaluate the efficacy and safety of PNB on postoperative 

analgesia of hemorrhoids. Although there is no guideline 
or international standard about the application of PNB 
in hemorrhoid surgery, a considerable number of clinical 
trials demonstrated its effectiveness as assessed by VAS (12). 
Therefore, VAS score was used in this systematic review to 
reflect the efficacy of PNB or control. It is found that PNB 
has a certain effect on analgesia after hemorrhoidectomy. 
Furthermore, VAS score was better in patients receiving 
PNB than that of controls regardless of the postoperative 

Figure 9 Forest plot comparing urinary retention between PNB and SA. PNB, pudendal nerve block; SA, spinal anesthesia.

Figure 10 Forest plot comparing bleeding between PNB and CK. PNB, pudendal nerve block; CK, control check.

Figure 11 Forest plot comparing antalgesic needed between PNB and SA. PNB, pudendal nerve block; SA, spinal anesthesia.

Figure 12 Forest plot comparing side effect between PNB and SA. PNB, pudendal nerve block; SA, spinal anesthesia.
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time point, and the incidence of urinary retention was 
reduced. In addition, the incidence of side effects was less 
frequently observed in the PNB group.

Hemorrhoids is a kind of multiple anorectal diseases. 
Although surgery is the most effective treatment for 
hemorrhoids, postoperative pain is considered to be 
one of the main reasons for the refusal of patients to 
be operated (15). Perioperative analgesia mainly relies 
on local anesthesia and analgesics (2), in addition to 
topical diltiazem (16) or metronidazole (17), acupoint  
stimulation (18) and ischiorectal block (17). Nevertheless, 
their analgesic efficacy is still not satisfactory. PNB is 
mainly employed for anorectal diseases by blocking the anal 
nerve in the pudendal nerve bifurcation to relieve pain. Due 
to the anatomical structure, PNB can be used as an effective 
analgesic method after hemorrhoid surgery, which also 
reduces the occurrence of complications (19-22).

In the present study, PNB was identified to be better 
than spinal anesthesia or no treatment of anesthesia. A 
previous study reported that patients receiving PNB have 
fewer side effects and they can be discharged as soon as 
possible (23). A randomized study concluded that patients 
receiving PNB have less demand for opioids, which is 
consistent with our results (24). With the development 
of new technologies, more and more instruments have 
emerged, such as ultrasound, neurostimulator, CT, etc. 
(25-27). These instruments can be selected based on 
individualized conditions to locate the nerve and improve 
the safety of the operation. Naja et al. (28) suggested that 
PNB can significantly relieve postoperative pain, so that 
the patient can return to normal work as soon as possible. 
Although PNB is rarely used in anorectal surgery, it is a 
new option for postoperative analgesia of hemorrhoids.

This systematic review showed that PNB has certain 
advantages in analgesia and relevant indicators after 
hemorrhoidectomy. However, it still has several limitations. 
First of all, the quality of the included studies was not 
very well. Only four studies reported random sequence 
generation based on random number tables or computer. 
The remaining only mentioned the word “random”. 
Secondly, the sample size of included studies was small, 
which may cause biases. Thirdly, only 1/7 studies reported 
postoperative bleeding, which may influence the judgment 
on postoperative indicators. Consequently, selection 
and detection biases in the included studies could be 
pronounced.

Taken together, PNB is a common efficient analgesic 
strategy used after hemorrhoidectomy. In comparison with 

other recent studies, our perspective focuses on the three 
main aspects of PNB anesthesia in analgesia, alleviation 
of complications and reduction of side effects after 
hemorrhoid surgery (29,30). PNB has its unique advantages 
due to the special anatomical structure. In addition, the 
time point of other analgesic methods to be conducted after 
PNB requires to be further analyzed. Our results about the 
effectiveness and safety of PNB after hemorrhoidectomy 
should be validated in large sample-size and high-quality 
RCTs in the future.
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