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     Abstract 

The aim of the present study was to evaluate the efficacy of pudendal nerve block as an 

alternative procedure to epidural analgesia for penile relaxation in male goats. Five healthy male 

goats were subjected to pudendal nerve block and lumbosacral epidural analgesia with a two-

weeks interval as a washing period. Bilateral pudendal nerve block was performed using 1% of 

lidocaine hydrochloride (HCl) by ischiorectal fossa approach. Lumbosacral epidural analgesia 

was performed using 1% of lidocaine HCl in the lumbosacral space. Nociception was investigated 

by pinprick. Time to the onset and duration of the anti-nociception effect in the perineal region 

were recorded. Area of desensitization and penile relaxation were observed. Incoordination, 

ataxia, and analgesic effects were carefully observed and recorded according to the scoring 

system before analgesic administration and at 5-, 15-, 30-, 60-, and 90-min after administration. 

Pulse rate, respiratory rate, and rectal temperature were recorded at 0-, 5-, 15-, 30-, 60-, and 90-

min after administration. This study showed that both the pudendal nerve block and the epidural 

analgesia resulted in analgesic effects, however, the penile relaxation without manipulation was 

observed in 4 out of 5 male goats subjected to the pudendal nerve block. None of the male goats 

subjected to lumbosacral epidural analgesia showed penile relaxation, spontaneously. The time 

of onset was significantly earlier in the pudendal nerve block compared to the epidural analgesia, 

Moreover, the duration of action was significantly shorter in the pudendal nerve block compared 

to the epidural analgesia. Incoordination, ataxia, and recumbency were observed in 3 out of 5 

male goats subjected to epidural analgesia. In conclusion, the pudendal nerve block is likely 

superior to the epidural analgesia for examination of the penis and surgical procedures on the 

male goat reproductive system in the standing position. 
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Introduction 
 

Andrological and surgical procedures 

in the perineal and inguinal regions are of 

high clinical importance in male animals 

including small ruminants. The most 

common andrological procedures include 

examination and management of penile and 

preputial affections such as pizzle rot 

(ulcerative balanoposthitis), persistent 

penile frenulum, preputial abscess, and 

penile hematoma (Ladds, 2000; Rowe, 

2014), while the common surgical 

procedures include castration (Nagamine 

and Sunagawa, 2017; Oguntoye and Olaifa, 

2019; Yami, 2008), amputation of urethral 

process and surgical tube cystostomy for 

treatment of obstructive urolithiasis 

(Ewoldt et al., 2006; Frotier et al., 2004; 

Haven et al., 1993). Such procedures 

require desensitization of the area of 

intervention, and penile relaxation. For 

these purposes, several techniques have 

been reported in veterinary practice 

including general anaesthesia, epidural 

analgesia, administration of tranquilizers or 

sedatives (Alsobayil et al., 1999; Muir et al., 

2000; Purohit, 1999). The ability to perform 

surgical and reproductive procedures in 

ruminants under local analgesia minimizes 

the risk of general anaesthesia (Skarda, 

2007). Epidural analgesia is commonly 

applied in veterinary practice as a local 

technique of analgesia for the management 

of reproductive and surgical affections in 

small ruminants (Hassaneen, 2018; 

Hassaneen et al., 2020). Epidural analgesia 

provides  complete desensitization for 

perineum procedures, however, some 

significant drawbacks had been previously 

reported including technical failure, 

contamination, and motor paralysis of the 

hind limbs resulting in ataxia, 

incoordination, and recumbency as well-

known adverse effects (Day and Skarda, 

1991, Hansen, 2001, Ismail, 2016). 

Furthermore, epidural analgesia is likely 

associated with increased risk of post-

surgery urine retention (Peterson et al., 

2014).  

Regional analgesia has been developed 

for its simple technique, consistent 

anaesthetic effect, and high pain relief. 

Pudendal nerve block is an effective 

technique to anesthetize the anus, perineum, 

external genitalia, and penis in male goats 

(Fazili et al., 2016). The pudendal nerve 

supplies the perineum and external 

genitalia. Anatomical investigations on the 

course, and distribution of the pudendal 

nerve in goats have been previously 

described (El-Kammar, 2006). Exposure of 

the glans penis in male goat for examination 

is a frequent requirement in veterinary 

practice, particularly in cases of inability to 

fully protrude the penis for the treatment of 

injures, infections and removal of 

neoplasms (Fazili et al., 2016).  

The current study aimed to evaluate the 

anti-nociceptive effects of pudendal nerve 

block compared to epidural analgesia as an 

alternative safe method using 1% of 

lidocaine HCl, and to provide adequate 

desensitization and penile relaxation and 

protrusion in the standing position. For 

these purposes, this study investigated the 

time, and duration of analgesia, 

desensitized area, penile relaxation. In 

addition, the general health parameters; 

temperature, pulse rate, and respiratory rate 

were recorded. 

Materials and methods 

Ethical approval: 

All procedures in the present study 

were performed and approved in 

accordance with the Ethics Committee of 

the Faculty of Veterinary Medicine, South 

Valley University, Qena, Egypt.  

Animals and management:  

Five healthy male goats weighing 

between 20 kg and 45 kg (29±9.6 kg; mean 

±SD) and aged 12–24 months-old were 

used in this study. All animals were 

maintained at the Educational and Research 

Animal Farm, Faculty of Veterinary 
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Medicine, South Valley University 

throughout the experiment. Food and water 

were withdrawn on the morning of the 

experiments.  

Experimental preparation and procedure 

Bilateral pudendal nerve block (n = 5): 

The pudendal nerve block was carried out 

as previously described (Fazili, 2016). In 

brief, the perineal area was scrubbed with 

povidone iodine (The Nile Co. for 

Pharmaceuticals and Chemical Industries). 

The male goats were subjected to bilateral 

pudendal nerve block using 1% lidocaine 

hydrochloride 1 mL/10 Kg of body weight 

(lidocaine HCl, 2% preparation diluted with 

equal volume of normal saline) (Sigma-Tec 

pharmaceutical Indust.) following the 

ischiorectal fossa technique (Fig. 1A). The 

lubricated gloved index finger was 

introduced into the rectum and directed 

laterally to palpate the slit-like lesser 

sacrosciatic foramen, (about 4 to 5 cm from 

the anus). 21-gauge needle was introduced 

percutaneously in the deepest depression of 

the ischiorectal fossa and guided by the 

index finger inserted inside the rectum to 

the sacrosciatic foramen for deposition of 

the local anesthetic and to ensure that the 

needle did not penetrate the rectal wall. The 

procedure was similarly repeated on the 

other side. 

Epidural analgesia (n = 5): 

For the epidural analgesia, the 

lumbosacral approach was performed as 

recently reported (Zayed et al., 2020). In 

brief, following the lumbosacral area 

aseptic preparation, local infiltration with 1 

mL 1% lidocaine HCl was performed to 

prevent animal movement during injection. 

Sterile 18- gauge, 8 cm-long spinal needles 

(Braun Melsungen Co., Germany) was 

inserted into the epidural space at the 

interspace between the last lumbar and the 

sacrum after penetrating the ligamentum 

flavum. Then, the needle was inserted at an 

angle of about 45° to the skin surface and 

guided anteriorly and ventrally to locate the 

site appropriately. Accurate siting of the 

needle into the extradural space was 

confirmed by the loss of resistance to the 

injection and absence of any fluid or blood 

on aspiration.  

The washout period between 

treatments was fourteen days. 

Analgesia assessment 

Both anesthetic techniques were 

performed in conscious animals without 

sedation. Animal general health variables 

were recorded before treatment 

administration at baseline at 0 min and at 5, 

15, 30, 60, and 90 min after treatment. The 

health variables were measured, at the same 

time points, while the male goats are 

standing including pulse rate, respiratory 

rate (as the number of chest movements per 

minute), and body temperature. 

Analgesic and sedative effects were 

evaluated by assessment scores (Table 1). 

The onset (min; mean ± SD) and duration of 

analgesia (min; mean ± SD), and sedative 

effects were recorded. The onset of 

analgesia was considered the time from the 

administration time of the anesthetic drug to 

loss of the sensation. Time from loss and 

reappearance of the sensation (determined 

by positive response to the nociceptive 

stimuli). Sensory blockade was evaluated 

bilaterally using a 23 G hypodermic needle 

inserted into the skin (pin prick) at the 

perineal area, inguinal region, external 

genitalia and proceeding cranially to the 

lumbar region. Analgesia was considered 

satisfactory when the goat did not respond 

to needle pricks in all the surveyed regions. 

The goats were evaluated for motor 

blockade or the presence of ataxia when 

stimulated to walk.
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Table 1. Assessment scores during the antinociceptive effect of pudendal nerve block or 

epidural analgesia. 

Statistical analysis 

All results were expressed as 

means ± standard deviation (SD). Data were 

analyzed statistically using t test using 

SPSS 25.0 (IBM, Armonk, NY). P-values 

less than 0.05 were considered statistically 

significant. *P < 0.05, and *** P < 0.001. 

Results 

Analgesic and sedative effects following 

pudendal nerve block: 

Pudendal nerve block in male goats 

resulted in complete desensitization of the 

perineal region, testis and scrotum (Fig. 

1B), and relaxation of retractor penis 

muscle was observed as indicated by 

relaxation and protrusion of the penis from 

prepuce (occurred in 4 out of 5 treated male 

goats) (Fig. 1C, 1D). Only one animal could 

not protrude its penis, however its preputial 

ring was relaxed. Blocking of deep and 

superficial pudendal were recognized 

through complete desensitization of 

perineal and inguinal regions using pin 

prick test. Analgesia of the area from anus 

to scrotum in male was also obtained by 

blocking superficial perineal branch of 

pudendal nerve which emerges at both sides 

of anus. No reaction was observed by 

manual manipulation of the glans penis or 

urethral process of the prolapsed penis in all 

treated male goats (Fig. 1E, 1F), this 

confirm that protrusion of the penis and 

urethral process was accompanied with 

complete loss of sensation. The duration 

time of exposure of the prolapsed penis 

along with complete desensitization was 

continued for about 20-25 min, however, 

mild manipulation of the penis after its 

retraction resulted in its re-protrusion. Two 

male goats showed longer duration of 

penile relaxation for about 40-50 min. A 

persistent penile frenulum was detected in 

one of the treated male goats as a common 

congenital affection of the male goat genital 

system (Fig. 1E, 1F).  

None of the treated male goats showed 

any signs of motor block (incoordination, 

ataxia, or recumbency) during the whole 

observation period after the pudendal nerve 

block. 

 Analgesic and sedative effects following 

epidural analgesia: 

Epidural analgesia using the 

lumbosacral approach resulted in a 

complete desensitization of perineal area 

Parameters Scores 

Incoordination of 

hind limbs 

0     No incoordination  

1     Slight incoordination of hind quarters  

2     Moderate incoordination but able to walk without support 

3     Severe incoordination and unable to stand without support 

Posture 

0     Normal standing 

1     Standing with mild hind quarter weakness  

2     Being able to stand with severe hind quarter weakness 

3     Recumbency. 

Loss of sensation 

0     Strong response 

1     Moderate 

2     Very weak  

3     Abolished 

Area of 

desensitization 

0     Nil 

1     Perineum  

2     Udder 

3     Hind legs  

4     Flank 
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and inguinal region. Analgesia of the 

scrotum was maintained. None of the male 

goats subjected to epidural analgesia 

showed prolapse of the penis throughout the 

observation period even with preputial 

manipulation. However, 3 out of 5 of the 

treated animals showed relaxation and 

prolapse of the preputial orifice (Fig. 2A, 

2B). Motor blockade, incoordination and 

associated ataxia were observed in all 

animals with varying degree. Moreover, 

one treated male goat showed recumbency 

due to paralysis of the hind limbs after 

epidural analgesia.

 
Fig. 1. Pudendal nerve block in male goats. Representative images are showing the  

ischiorectal fossa approach; where the gloved lubricated left index finger is inserted in the 

rectum to guide the needle to the slit-like sacrosciatic foramen (A), thorough andrological 

examination of the desensitized external genitalia (B), completely relaxed and protruded penis 

(C), completely relaxed penis showing the glans penis and the urethral process (D), and 

persistent penile frenulum as a congenital male genital system abnormality of the penis and 

prepuce (E, F).
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Fig. 2. Epidural analgesia in male goats. 

Representative images are showing relaxed 

preputial rings after epidural analgesia (A, 

B). 

Onset of analgesia (min): 

The pudendal nerve block showed a highly 

significant earlier onset of analgesia 

compared to the epidural analgesia (Fig. 3). 

The onset of analgesia after pudendal nerve 

block (means ± SD) was 3.8 ± 0.7 min, 

while after epidural analgesia, it was 11.0 ± 

1.8 (Fig. 3).  

 
Fig. 3. Onset of analgesia (mean ± SD) in 

male goats subjected to pudendal nerve 

block (n = 5) or epidural analgesia (n = 5). 

***P < 0.001 (t- test). 

 

Duration of analgesia (min): 

The pudendal nerve block showed a 

significant shorter duration of analgesia 

compared to the epidural analgesia (Fig. 4). 

The duration of analgesia after pudendal 

nerve block (means ± SD) was 64.2 ± 5.5 

min, while after epidural analgesia, it was 

78.0 ± 7.3 (Fig. 4). 

Effect of pudendal nerve block and 

epidural analgesia on health parameters: 

Both pulse rate and respiratory rate 

remained within the normal physiological 

limits in all treated animals following either 

pudendal nerve block or epidural analgesia.  

Body temperature was within the 

normal physiological limits in all treated 

animals following epidural analgesia, 

however, male goats treated with pudendal 

nerve block showed slight transient rise in 

body temperature (0.8 ± 0.1 °C) for about 

20-30 min. 

 
Fig. 4. Duration of analgesia (mean ± SD) 

in male goats subjected to pudendal nerve 

block (n = 5) or epidural analgesia (n = 5). 

*P < 0.05 (t- test). 
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Discussion  

The present study successfully 

evaluated the anti-nociceptive effects of 

pudendal nerve block compared to epidural 

analgesia. In the current study, the pudendal 

nerve block provided proper analgesia for 

andrological and surgical procedures on the 

male goat external genital system in the 

standing position. On the other hand, 

epidural analgesia showed signs of 

incoordination, ataxia, and even 

recumbency without protrusion or prolapse 

of the penis. Therefore, pudendal nerve 

block could be a peripheral alternative to 

epidural analgesia with superior anti-

nociceptive effect without motor blockade 

side effects on the hindlimbs. 

The ischiorectal approach used in this 

study for the pudendal nerve block is more 

safe than the blind ischial arch approach, 

that the index-finger guided technique 

avoid the other approach potential 

complications such as puncture or 

penetration of the rectum, puncture of the 

blood vessels, or formation of hematoma 

(Gallacher et al., 2016). 

The present study revealed 

significantly earlier onset and significantly 

shorter duration of analgesia in the 

pudendal nerve block compared to the 

epidural analgesia. In addition, the 

appropriate protrusion of the penis for less 

than half an hour and the possibility of its 

re-protrusion after gentile manipulation 

reported in this study is more suitable for 

both andrological examination and surgical 

intervention. In addition, the current study 

revealed motor blockade in the hindlimbs of 

the male goats subjected to epidural 

analgesia. This finding is supported by the 

recently reported finding that hind limb 

incoordination has been observed during 

lumbosacral epidural analgesia in goats 

(Zayed et al., 2020).  

In the present study, analgesic effects 

including the penis and male external 

genitalia in pudendal nerve block indicating 

that pudendal nerve block could be 

clinically superior than epidural analgesia 

to provide rapid onset, appropriate duration 

and safe analgesia and desensitization of the 

perineal region and inguinal region in male 

goats in the standing position. Increasing 

the dose of local anesthetic to ensure 

adequate desensitization of the penis and 

external genitalia in case of epidural 

analgesia would likely result in recumbency 

with risk of injury and contamination of the 

prolapsed penis and hinder the performance 

of surgical procedures (Clarke, 2014). 

From the pharmacological point of 

view, although, lidocaine HCl 2% is the 

most commonly used local anesthetic 

(Marongiu, 2012), the use of 1% instead of 

2% lidocaine HCl is more safe in goats 

(Clarke, 2014). In the present study, 1% 

lidocaine HCl was administered to avoid 

the systemic toxic effect. It is well-known 

that, the local analgesic drug may reach 

higher or lesser degree to brain and/or heart 

producing physiological alterations in these 

organs. The maximum dose should not be 

exceeded to avoid the undesirable effects, 

known as systemic toxicity of the local 

analgesic. Such local analgesic-produced 

toxicity should be avoided (Grubb and 

Lobprise, 2020).   

Conclusion 

The present study concluded that the 

pudendal nerve block through the 

ischiorectal fossa approach is superior to 

the epidural analgesia for andrological 

examination and surgical procedures on the 

penis and male goat genitalia. Pudendal 

nerve block could induce earlier onset, 
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satisfactory protrusion of the male goats’ 

penis without manual manipulation in the 

standing position. Moreover, the lower 

concentration of the lidocaine HCl (1%) is 

more beneficial to avoid the major 

disadvantage of the prolonged penile 

relaxation, risk of recumbency, and the 

chances of local analgesic drug toxicity. 
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