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ABSTRACT: Background and objectives: Reducing postoperative pain in hemorrhoidectomy is still a challenge. This prospective, random-
ized, double-blind study was conducted to compare bilateral pudendal blockade with peripheral nerve stimulator to relieve postoperative pain 
with the method commonly used. Method: 200 patients scheduled for hemorrhoidectomy were randomly divided into Control Group and 
Pudendal Group. Bilateral pudendal block was performed with levobupivacaine enantiomeric excess (S75:R25) after location with a peripheral 
nerve stimulator. The parameters evaluated were pain intensity, duration of analgesia, rescue analgesia, complications, patient satisfaction and 
pain at first defecation. Data were recorded at 6, 12, 18 and 24 hours after the surgery. Results: Bilateral pudendal nerves with mean 23.4±4.4 
hours provided better relief of postoperative pain (p<0.001), reducing the need for analgesics and residual analgesia for more than 24 hours 
in 41% of patients. All patients in Pudental Group had spontaneous micturition versus 96 in the control group. There was no local or systemic 
complications. Conclusions: Bilateral blockade of the pudendal nerve using a neurostimulator provided better pain relief with less need for 
rescue dose and no local or systemic complications.

Keywords: colorectal surgery; ambulatory surgical procedures; anesthetic, local; pudendal nerve. 

RESUMO: Justificativa e objetivos: A dor pós-operatória em hemorroidectomia ainda é um problema desafiador. Este estudo prospectivo, 
aleatório, duplamente encoberto, foi realizado para comparar o bloqueio bilateral do pudendo com estimulador de nervos periféricos para alí-
vio da dor pós-operatória ao método habitualmente utilizado. Método: 200 pacientes escalados para hemorroidectomia foram aleatoriamente 
separados em Grupo Controle e Grupo Pudendo. O bloqueio bilateral do Grupo Pudendo foi realizado com levobupivacaína em excesso 
enantiomérico (S75:R25) após localização com estimulador de nervo periférico. Os parâmetros avaliados foram: intensidade da dor, duração 
da analgesia, resgate de analgésico, complicações, satisfação dos pacientes e dor à primeira defecação. Os dados foram anotados as 6, 12, 
18 e 24 horas após a cirurgia. Resultados: O bloqueio bilateral dos pudendos, com média de 23,4±4,4 horas proporcionou um melhor alívio 
da dor pós-operatória (p<0,001), reduzindo a necessidade de analgésicos e com analgesia residual maior de 24 horas em 41% dos pacientes. 
Todos do Grupo Pudendo tiveram micção espontânea contra 96 do Grupo Controle. Não se observaram complicações locais ou sistêmicas. 
Conclusões: O bloqueio bilateral dos nervos pudendos com neuroestimulador proporcionou melhor alívio da dor, com menor necessidade de 
dose de resgate e sem complicações locais ou sistêmicas. 

Palavras-chave: cirurgia colorretal; procedimentos cirúrgicos ambulatórios; anestésicos locais; nervo pudendo.
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INTRODUCTION

Hemorrhoids are veins around the anus or rec-
tum that dilate, become inflamed and cause pain, itch 
and bleeding in 4.4% of the population1. Hemorrhoid-
al disease is the disease of highest prevalence in the 
anorectal region. Some hemorrhoids have surgical in-
dication, which can be performed with local, region-
al or general anesthesia. Surgical resection seems to 
be the treatment that best eliminates the symptoms, 
providing good quality of life2. Patients submitted to 
hemorrhoidectomy can receive different anesthetic 
techniques, including: general anesthesia, spinal an-
esthesia, anesthesia with laryngeal mask, local anes-
thesia and sedation or infiltration with perineal anes-
thetics. However, reducing postoperative pain is still 
a challenge, and it makes many hemorrhoid patients 
prefer the disease symptoms to the surgery.

Postoperative pain is one of the greatest prob-
lems in ambulatory patients3. A retrospective study 
with 1,100 patients submitted to the ambulatory 
hemorrhoidectomy showed that 35% experienced 
moderate to severe pain at their homes, even in an-
algesic therapy4. 

The pudendal nerve derives from sacral nerves 
S2, S3 and S4. In theory, pudental blockage enables an-
algesia or anesthesia of perineal region, which is fre-
quently performed by surgeons or obstetricians. 

Local levogyre anesthetics are less toxic to the 
central nervous system and cardiovascular system 
than the racemic or dextrogyre solution and offers 
vasoconstrictor and lower motor block properties5,6. 
In brachial plexus block, the enantiometric mixture 
(S75:R25) is a safer alternative if compared to race-
mic bupivacaine, due to its lower toxicity7.

	 Based on a pilot study that reported reduc-
tion of postoperative pain with average analgesia of 
24 hours8, this prospective, randomized, double-blind 
study was conducted to investigate the analgesia pro-
duced with bilateral pudendal blockade using levobu-
pivacaine enantiomeric excess (S75:R25), compared 
to the method commonly used.

METHOD

After the approval of the Ethics Committee of 
the School of Medicine of São José do Rio Preto (SP) 

and informed consent of the participants, this prospec-
tive study evaluated 200 patients, of ASA physical sta-
tus I and II, from 20 to 70 years of age, submitted to 
hemorrhoidectomy, who were randomly divided into 
two groups. 

All patients received spinal anesthesia with 
4.5 mg hypobaric 0.15% bupivacaine or 18 mg 
hypobaric 0.6% lidocaine for the surgery in ven-
tral decubitus position and 5 mg hyperbaric 0.5% 
bupivacaine or 20 mg hyperbaric 2% lidocaine, 
when the surgery was performed in lithotomy po-
sition, provided at the ambulatory service. Before 
the blockade, all patients received venous fentanyl 
1 µg.kg-1 and 1 mg midazolam. Spinal anesthesia 
was provided in ventral decubitus position, using 
an abdominal pad when the patients were in ven-
tral decubitus position, or in left lateral decubitus, 
when the patients were in lithotomy position, in 
the space L3-L4, using the paramedian or median 
via with a 27G Quincke (B. Braun Melsungen 
AG) needle. The arterial pressure was monitored 
through a non-invasive evaluation, heart rate and 
pulse oximetry. No pre-anesthesia medication was 
administered. After entering the operating room, 
venoclysis was installed with lactated Ringer’s so-
lution. Minimum quantities of fluid were infused 
during the surgery – always less than 500 mL.

After the spinal anesthesia, the patients were 
randomly separated by a computer-generated list into 
Control Group and Pudendal Group. At the end of 
the surgery, the Control Group patients received ve-
nous ketoprofen (100 mg) and dipyrone (30 mg.kg-1) 
in 100 mL lactated Ringer’s solution. The Pudendal 
Group patients received 20 mL levobupivacaine en-
antiomeric excess (S75:R25), at 0.25% at each side 
after stimulation of pudendal nerves. Bilateral block-
ade of pudendal nerves was performed with the pa-
tient in lithotomy or ventral decubitus position, still 
under the effect of spinal anesthesia. The procedure 
used transperineal access, and the puncture site was 
medial to ischial tuberosity at each side, using one 
isolated needle of 100 mm (21G, 0.8x100 mm, B. 
Braun Melsungen AG), connected to a peripheral 
nerve stimulator (Stimuplex®, B. Braun Melsun-
gen AG), adjusted to release square pulse current of 
0.5 mA at 2 Hz frequency, perpendicularly inserted, 
seeking to have anal sphincter contraction; after peri-
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neal contraction was achieved, the anesthetic solu-
tion was injected.

The patients were monitored in the first 6 
hours, at the hospital, and then at 12, 18, 24 and 
30 hours after the surgery, by telephone contact, 
in terms of pain intensity – no pain (score 0), mild 
pain (1), moderate pain (2) and severe pain (3). 
They were also questioned whether the surgical site 
was insensitive (presence of anesthesia). Pain at 
first defecation was also evaluated, using the same 
pain intensity scoring system, and the time between 
blockade and defecation was recorded. The patients 
were asked to give their opinion about postopera-
tive analgesia, by choosing one option among ex-
cellent, satisfactory or unsatisfactory.

Tramadol (50 mg) via oral administration was 
prescribed in case of pain and all rescue doses within 
the first 24 postoperative hours were recorded. The 
following was also evaluated: demographic data, 
pain-free period, degree of pain, frequency of orally 
administered analgesic, total doses administered and 
complications, such as urinary retention. 

Qualitative variables (gender, nausea or vomit-
ing, spontaneous micturition, pain at first defecation 
and level of satisfaction) were analyzed, in relation 
to the groups, using the chi-square test or, when rec-
ommended, Fisher’s exact test. Quantitative variables 
(age, weight, height and duration of analgesia) were 
compared in relation to the groups using the t-test and, 
when recommended, non-parametric tests: rescue 
through Mood test for medians and degree of pain, 
according to progress observed at 6, 12, 18 and 24 
hours after the surgery, through sign test with Bonfer-
roni correction. The significance level adopted in this 
study was a=0.05.

RESULTS

The groups did not present significant difference 
in relation to demographic data (Table 1). Spinal an-
esthesia was satisfactory to all patients and did not re-
quire complementation with general anesthesia. Both 
pudendal nerves were easily stimulated in all patients, 
regardless of the block position. Pudendal nerve block 
did not cause alteration to arterial pressure or heart 
rate. No systemic complication related to the use of 
local anesthetic was reported.

	 Pain score was significantly lower (p<0.001) 
within the first 24 hours in the Pudendal Group when 
compared to the Control Group (Table 2). Pain inten-
sity within the first 24 hours is indicated in Table 2, 
and severe pain was reported by only 1 patient from 
the Pudendal Group during all the studied period, ver-
sus 15 patients from the Control Group.

In the Pudendal Group, residual anesthesia 
was observed in the perineum for 6 hours in all 100 
patients, for 12 hours in 98 patients, for 18 hours in 
71 patients and for 24 hours in 41 patients and in 
no patient from the Control Group at all evaluation 
moments, showing a significant difference in rela-
tion to residual perineal anesthesia in the Pudendal 
Group (all p<0.001).

Analgesia duration was 10 to 15 hours in 2 pa-
tients; 16 to 20 hours in 25 patients; 21 to 24 hours 
in 25 patients and more than 24 hours in 48 patients, 
with mean duration of 23.4±4.4 hours in the Pudendal 
Group. Mean analgesia duration in the Control Group 
was 3.7±0.9 hours, significantly lower (p<0.001). Oral 
rescue doses were not required in the first 24 postop-
erative hours in 66 patients from the Pudendal Group, 
while all patients from the Control Group required 
one or more oral rescue doses within the first 24 hours 
(Table 2). The number of rescue doses in the Control 
Group was significantly higher when compared to the 
Pudendal Group (p<0.001) (Table 2). 

The first defecation occurred approximately 30 
hours after the spinal anesthesia in both groups and 
pain was significantly lower in the Pudendal Group 
(Table 3). All patients from this group presented 
spontaneous micturition, while four patients from the 
Control Group required bladder catheterization, with-
out significant difference. Analgesia in the Pudendal 

Table 1. Demographic data of the patients 
(mean±standard deviation).

Control Group
n=100

Pudendal 
Group
n=100

p-value

Age (years) 41.7 (12.4) 43.1 (11.3) 0.40
Weight (kg) 69.1 (12.2) 70.3 (10.3 0.45
Height (cm) 166.7 (8.8) 167.3 (8.1) 0.66
Gender:  
female/male 48/52 52/48 0.57
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Group was excellent in 91 patients, satisfactory in 9 
patients, while in the Control Group, it was excel-
lent in 17 patients, satisfactory in 57 and unsatisfac-
tory in 26 cases, showing a significant difference in 
relation to satisfaction between the groups (p<0.001)  
(Table  3). Twenty-five patients reported nausea and 
vomiting at home in the Control Group versus no pa-
tient in the Pudendal Group – this difference was sta-
tistically significant (p<0.001) (Table 3).

DISCUSSION

Bilateral block of pudendal nerves was associ-
ated with better relief of postoperative pain, reduced 
number of rescue analgesic doses, lower pain at the 
first defecation and patient satisfaction when com-
pared to Control Group. Analgesia due to bilateral 
block of pudendal nerves lasted, on average, 24 hours 
without rescue analgesic in 66% of the patients. In the 
Control Group, analgesia lasted only 3.7 hours and all 
patients required rescue analgesic.

Hemorrhoid surgery can be performed with the 
patient in ventral decubitus position, as it offers ex-
cellent exposure of the surgical site, more room for 
the presence of assistants and reduced engorgement 
of hemorrhoid plexus, or in the jackknife position. 
Although hemorrhoidectomy can be performed using 
different methods of anesthesia, local anesthesia with 
sedation remains the most common in ambulatory 
practice. However, postoperative pain is still insuf-
ficiently treated. Some authors use posterior perineal 
block for postoperative analgesia. 

Several variations have been reported from the 
initial description9-11. The differences refer to tech-
nique details, devices and drugs used. Perineal infil-
tration is a superficial posterior perineal block and 
usually used as a single technique12. The high success 
rate obtained in this study basically occurred due to 
the use of a peripheral nerve stimulator to guide the 

Table 2. Incidence of pain and rescue doses
Control Group 

(n=100)
Pudendal Group 

(n=100) p-value

Pain scale 0 1 2 3 0 1 2 3
6 hours 5 34 46 15 90 10 0 0 <0.001*
12 hours 11 36 50 3 90 10 0 0 <0.001*
18 hours 0 41 43 16 76 22 1 1 <0.001*
24 hours 0 59 33 8 67 21 12 0 <0.001*

Rescue dose 66 <0.001
No 0 18
1 dose 12 16
2 doses 17 0
3 doses 26 0
4 or + doses 45 0

Median (iqr1) 3 (iqd=2) 0 (iqd=1) <0.001**
*Through Bonferroni correction, significant difference when p≤ 0.0167; 
**iqd: interquartile difference.

Table 3. Pain at defecation, side effects and satisfaction
Control 
Group
n=100

Pudendal 
Group
n=100

p-value

1st Defecation <0.001q

With pain 66 24
Without pain 34 76

Micturition 0.12F

Spontaneous 96 100
Catheter 4 0

Nausea/vomiting <0.001q

Yes 25 0
No 75 100

Satisfaction <0.001Q

Excellent 17 91
Satisfactory 57 9
Unsatisfactory 26 0

qPearson’s chi-square test; FFisher’s exact test; Qchi-square test 
for independent samples.
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approach to nerves with the needle and obtain a qual-
ity block. In this study, bilateral block of pudendal 
nerves was used, guided by a peripheral nerve stimu-
lator, resulting in residual perineal anesthesia for 6 
hours in all patients, 12 hours in 98 patients, 18 hours 
in 71 patients, 24 hours in 41 patients, showing such 
blockade can be used as a single technique in the pro-
posed procedure, according to the results from the 
combination of bilateral block of pudendal nerves 
with general anesthesia13.

Somatic innervation of the pelvic floor and ex-
ternal sphincters comes from the sacral plexus (seg-
ments L4-L5 and S1 to S4). Knowing the pudendal 
nerve anatomy is very important to understand the 
nerve blockade technique. The pudendal nerves orig-
inate in the anterior sacral foramina, accompanied 
by the internal pudendal artery, leaving the pelvis 
through the greater ischial incisure, posterior to the 
sacral ligament and next to the ischial spine, provid-
ing motor innervation to perineal muscles and exter-
nal sphincter. The pudendal nerve divides into three 
main branches: inferior anal nerve, perineal nerve 
and dorsal nerve of the penis or clitoris14. Pudendal 
nerve block is indicated for perineal surgery, as ob-
stetric procedures and hemorrhoidectomy. Pudendal 
nerve block may be performed via transperineal or 
transvaginal approach, and with a peripheral nerve 
stimulator, leading to contraction of the effector 
muscle. The best motor responses are: contraction of 
the vulvar constrictor muscle and/or bulbospongio-
sus/anal sphincter muscle. In this study, both puden-
dal nerves were successfully blocked in all patients, 
with the help of a peripheral nerve stimulator.

Lidocaine or mepivacaine administered to 400 
patients produced analgesia for 5 hours in 31.5% of 
the patients; for more than 10 hours in 48.5% and 
more than 15 hours in 9.2%, but only 3.2% of the 
patients did not require analgesics9. Doses from 1 to 
3 mL of bupivacaine at 0.5% injected into the base 
of each hemorrhoid about 10 minutes before the inci-
sion produced analgesia 10 times longer when com-
pared to the Control Group15. The injection of 20 mL 
of levobupivacaine enantiomeric excess (S75:R25) 
at 0.25% in each pudendal nerve promoted average 

23.4 hours of analgesia, compared to 3.7 hours with 
the first dose in the Control Group. 

Urinary retention is a common complication in 
anorectal surgery, especially hemorrhoidectomy16,17. 
Spinal anesthesia causes vesical function disorders 
due to interrupted micturition reflex. Vesical dysfunc-
tion remains until blockade is reduced to the third 
sacral segment in all patients18. With long-action an-
esthetic, the accumulated amount may exceed the 
cystometric capacity of the bladder19. For this reason, 
spinal anesthesia in this study was induced with low 
doses of bupivacaine or lidocaine in hypobaric or hy-
perbaric solutions, in an attempt to prevent urinary 
retention caused by conventional spinal anesthesia, 
which was confirmed by spontaneous micturition in 
196 patients. It indicates that anesthesia/analgesia 
due to bilateral block of pudendal nerves for around 
24 hours did not affect spontaneous micturition. 

Pain is one of the main postoperative compli-
cations that extend the patient’s period in the post-
operative care unit20. Pain after discharge from hos-
pital is related to the level of pain immediately after 
the surgery and, therefore, the target is to eliminate 
pain in the recovery period. Perineum is an ex-
tremely sensitive region and the surgical removal of 
hemorrhoid causes painful stimuli, which remains 
for several days, with pain relief bringing evident 
benefits. Functional disorders of the rectum, blad-
der and sexual issues are caused not only by the sur-
gery, but also by the insufficient treatment of post-
operative pain.

Pudendal block can be performed with ultra-
sound in the treatment of chronic perineal pain21, 
but no practice has been defined for the treatment 
of post-hemorrhoidectomy pain. In conclusion, in 
this prospective, randomized and controlled study, 
levobupivacaine enantiomeric excess (S75:R25) at 
0.25% provided considerable reduction of postopera-
tive pain, decrease of analgesic doses, better quality 
at first defecation and high level of patient satisfac-
tion. The positive results of using the stimulator for 
pudendal nerve block in this study may encourage 
wide utilization in patients undergoing hemorrhoid-
ectomy, provided that it involves no local infection.
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