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 The pudendal nerve (PDN) plays a crucial role in external urethral sphincter (EUS) 

innervation, contributing to urinary control and coordinating the action of bladder with the 

external urethral sphincter. This study aimed to evaluate the impact of pudendal nerve 

neurotmesis, with and without subsequent end-to-end coaptation on external urethral 

sphincter function and coordination with bladder. Twenty healthy female New Zealand 

White rabbits were randomly divided into two groups. In the control group, pudendal nerve 

neurotmesis was performed without any subsequent intervention. In the treated group, 

pudendal nerve neurotmesis was followed by end-to-end nerve coaptation. Clinical 

evaluation was assessed weekly post-operative (PO) through bladder dairy calculation once 

per week for a duration of 24 hours, that include: incontinence episodes, daily fluid intake, 

volume of each void, and periods between each void, to monitor urination patterns and 

behavioral changes. Cystometry test was performed in 4th and 16th weeks PO that included 

the following parameters: detrusor pressure (P det), bladder capacity (BC), bladder 

compliance (BCom), leak point pressure (LPP), and frequency (number of leaks) to measure 

bladder dynamics and physiological responses. The results revealed high significant 

differences (P ≤ 0.05) between control and treated groups, including alterations in bladder 

dairy evaluations and in cystometry parameters. The findings support that end-to-end 

pudendal nerve coaptation facilitates functional nerve regeneration and contributes to the 

restoration of EUS control.  
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Introduction 

 

The peripheral nervous system (PNS) represents a highly 

heterogeneous entity with a broad range of functions, 

ranging from providing communication between the brain 

and the body to controlling development (1). Peripheral 

nerve injury (PNI) is a medical problem mainly caused by 

external trauma after stretching, tearing, or extrusion of 

peripheral nerves (2). Stress urinary incontinence (SUI), is 

one of lumbosacral lesions (3) caused by injures of spinal 

cord, or pudendal nerve that innervate the area of the bladder 

and urethra (4). After transection injury to pudendal nerve, 

the (SUI) is the most common disorder (5). Stress urinary 

incontinence, is defined as involuntary loss of urine during 

the filling phase of the bladder, occurs due to failure of 

voluntary control of the external urethral sphincter (6), it is a 

commonly seen problem in veterinary practice (7). Surgical 

treatment for the transected pudendal nerve: End-to-end 

tension-free coaptation has traditionally been the preferred 

repair method in lesions with a gap smaller than 5 mm (8). 

Primary end-to-end neurorrhaphy (ETE) is the current 

standard for nerve repair if the repair can be performed in a 

tension-free manner (9). Various end-to-end repair 

techniques have been developed, including epineural, 

fascicular, and group-fascicular repair (10). Epineurial repair 

involves placing microsutures through the epineurium 

without damaging the fascicles. This technique minimizes 

the amount of suture material between the nerve ends, 
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thereby promoting axonal regeneration. Additionally, it is 

technically less complex and avoids axonal damage (11). 

 

Materials and methods 

 

Ethical approval 

All experimental animals were used in this study 

approved by the Scientific Committee of the College of 

Veterinary Medicine, University of Baghdad in compliance 

with the ethical principles’ guidelines on the care and use of 

animals in research (approval no: 5871 P.G, date 13/3/2024) 

of animal welfare. 

 

Experimental Design 

This study utilized twenty healthy adult female New 

Zealand white rabbits weighed 1.3-1.9 kg, and aged 6 

months -12 month as experimental subjects. All 

experimental animals were individually housed in cages and 

provided with commercial food and an adequate amount of 

water.  

A 15-day acclimatization period was given to allow the 

rabbits to adjust to their new environment. During this 

period, the rabbits received a daily intramuscular 

administration of ceftriaxone, a broad-spectrum antibiotic 

(Gulf Pharmaceutical Industries, Ras Al Khaimah, U.A.E.), 

for five consecutive days at a dosage of 20 mg/kg. 

Additionally, on the first day and day 14, they were given a 

subcutaneous injection of Ivermectin, an anthelminthic 

(Facmed Pharmaceuticals Private Limited, Matiala, New 

Delhi), at a dosage of 0.2 mg/kg (12). Under general 

anesthesia, the neurotmesis of the left motor branch of 

pudendal nerve (MBPDN) created stress urinary 

incontinence. Based on the treatment method, the animals 

were then divided randomly into two equal groups: control 

group and treated group; Control group: The neurotmesis 

was left untreated, and treated group: The neurotmesis was 

repaired using end-to-end coaptation. 

 

Anesthetic Protocol 

Prior to the surgical procedure, food was withheld from 

the rabbits for a duration of two hours. Acepromazine 

maleate (Holland, Neurotranq, Alfasan™) was injected 

intramuscularly (IM) as pre-anesthetic drug at a dose of 1 

mg/kg body weight, followed by injection of a mixture of 50 

mg/kg of Ketamine hydrochloride (Holland, 10% Ketamine, 

Alfasan™), 4 mg/kg of Xylazine hydrochloride (Holland, 

2% Xylazine, Alfasan™) IM (13).  

 

Surgical Protocol 

The prepare positioned of female rabbit in ventral 

recumbency, and the surgical aperture was crafted on the 

dorsal midline just above the area from acetabulum and 

downward under tuber ischi through fenestrated surgical 

drape at the designated surgical site. Skin incision was made, 

1 cm left lateral to dorsal midline and extending from the 

greater trochanter downward to the tuber ischi. Both the 

subcutaneous layer and facia were sectioned, thus sectioning 

the gluteus maximus muscle and the muscle underneath it, 

the gluteus medius muscle. Muscle section was achieved 

using the blunt dissection approach, facilitated by mayo 

scissors, revealing the underlying neurovascular structures 

including the pudendal artery and vein lateral to vertebral 

column, and the motor branch of pudendal nerve (MBPDN) 

medial to vertebral column. In the control group, the 

MBPDN was laid bare at the operation site using self-

retaining wound dilator, and neurotmesis was executed using 

micro surgical scissors to cut the nerve from mid-portion 

(Figure 1). For end-to-end coaptation of the nerve, after 

neurotmesis of MBPDN, Coaptation of proximal and distal 

segments of the nerve was done by two interrupted epineurial 

sutures using 8-0 nylon sutures (Figure 1) the coaptated 

nerve reposition carefully flushed with physiological saline 

and the excessive saline was swabbed with sterile gauze.  

 

 

 
 

Figure 1: Surgical procedure for pudendal nerve neurotmesis 

and repair. A. Neurotmesis of the motor branch of pudendal 

nerve was performed using micro surgical scissors. B. End-

to-end coaptation of transected motor branch of pudendal 

nerve (arrow). 

 

Clinical Evaluation 

The motor signs of operated MBPDN were evaluated at 

2nd, 4th, 8th, and 16th weeks post operative (once per week for 

a duration of 24 hours). The evaluation of all animals was 

performed to calculate the bladder dairy weekly, using the 
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parameters that included the incontinence episodes, daily 

fluid intake, volume of each void, and periods between each 

void (14). The motor abilities of the animals include their 

beginning of voluntary control of the urination. 

 

Cystometry Test  

Assessment of the function of bladder and urethra was 

performed in periods of 4th and 16th weeks PO, using 

parameters that included the detrusor pressure (P det), 

bladder capacity (BC), bladder compliance (BCom), leak 

point pressure (LPP) and the frequency (number of leaks) 

(14). 

 

Statistical Analysis 

The Statistical Packages of Social Sciences-SPSS (2019) 

program were used to detect the effect of different factors 

(treatment and period) in study parameters. LSD-Least 

significant difference was used to significantly compare 

among means in this study (15). 

 

Results  

 

Bladder Dairy Evaluations 

Incontinence Episodes 
At 2nd week PO, treated group (30.20 ± 0.80) had fewer 

incontinence episodes compared to control group (35.20 ± 

0.58), with control group showing significantly (P ≤ 0.05) 

higher number of episodes. At 4th week PO, treated group 

(28.80 ± 0.73) which was significantly lower (P ≤ 0.05) than 

control group (40.00 ± 1.48). At 8th week PO, treated group 

(24.20 ± 1.02) showed a significant difference improvement 

(P≤0.05), compared to control group (51.60 ± 2.11) with the 

treated group showed much fewer episodes than the control 

group. At 16th week PO, the treated group (10.20 ± 0.58) 

showed a dramatic reduction in incontinence episodes 

compared to control group (88.60 ± 1.69), which was 

statistically significant (P ≤ 0.05), with the treated group 

showed the most improvement, (Table 1). 

 

Table 1: Comparison between control and treated groups in 

Incontinence Episodes 

 

Week 
Treated Group 

Mean ±Se 

Control Group 

Mean ±Se 

2nd Week 30.20 ±0.80 b 35.20 ±0.58 a 

4th Week 28.80 ±0.73 b 40.00 ±1.48 a 

8th Week 24.20 ±1.02 b 51.60 ±2.11 a 

16th Week 10.20 ±0.58 b 88.60 ±1.69 a 

* LSD = 3.62, P ≤ 0.05. 

 

Daily Fluid Intake  

At 2nd week PO, the fluid intake in treated group (705.60 

± 14.23) was lower than in control group (769.80 ± 10.37), 

the difference in fluid intake between treated and control 

groups was statistically significant (P ≤ 0.05). At 4th week 

PO, treated group (678.80 ± 11.32) showed a significantly (P 

≤ 0.05) lower fluid intake than control group (826.80 ± 

20.35) indicating a clear difference in fluid consumption 

between both groups. At 8th week PO, treated group (626.40 

± 13.18) had fluid intake which was significantly (P ≤ 0.05) 

lower compared to control group (902.20 ± 38.68) which 

showed the substantial gap in fluid intake between both 

groups at this point. At 16th week PO, treated group (374.80 

± 19.67) shows a marked decrease in fluid intake, as 

significantly (P ≤ 0.05) lower compared to control group 

(1050.20 ± 41.87) as shown in (Table 2). 

 

Table 2: Comparison between control and treated groups in 

Fluid Intake (ml) 

 

Week 
Treated Group 

Mean ±Se 

Control Group 

Mean ±Se 

2nd Week 705.60 ±14.23 b 769.80 ±10.37 a 

4th Week 678.80 ±11.32 b 826.80 ±20.35 a 

8th Week 626.40 ±13.18 b 902.20 ±38.68 a 

16th Week 374.80 ±19.67 b 1050.20 ±41.87 a 

* LSD = 63.718, P ≤ 0.05. 

 

Volume of Each Void 

At 2nd week PO, treated group (23.40 ± 0.51) had a 

significantly higher mean volume when compared to control 

(18.40 ± 0.60), as statistical significance difference (P≤0.05). 

At 4th week PO, treated group (23.60 ± 0.40) again showed a 

significantly (P≤0.05) higher volume of each void compared 

to control group (17.40 ± 0.41). At 8th week PO, treated 

group (26.00 ± 0.77) exhibited a significantly (P≤0.05) 

higher void volume than control group (14.60 ± 0.75). At 16th 

week PO, treated group (36.80 ± 0.48) showed the 

significantly (P≤0.05) higher volume voided compared with 

control group (9.80 ± 0.37) which had the lowest volume 

voided, there by confirming the progressive positive effect 

end-to-end nerve coaptation over time, as shown in (Table 

3). 

 

Table 3: Comparison between control and treated groups in 

Volume of Each Void (ml) 

 

Week 
Treated Group 

Mean ±Se 

Control Group 

Mean ±Se 

2nd Week 23.40 ±0.51 a 18.40 ±0.60 b 

4th Week 23.60 ±0.40 a 17.40 ±0.41 b 

8th Week 26.00 ±0.77 a 14.60 ±0.75 b 

16th Week 36.80 ±0.48 a 9.80 ±0.37 b 

* LSD = 1.08, P ≤ 0.05. 

 

Periods Between Each Void  

At 2nd week PO, treated group (47.80 ± 1.24) had a 

significantly as statistical significance difference (P≤0.05) 

longer periods compared to control group (40.80 ± 0.58). At 

4th week PO, again treated group (50.00 ± 1.30) had a 
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significantly (P≤0.05) longer periods than control group 

(36.00 ± 1.48). At 8th week PO, treated group (60.20 ± 2.71) 

also had a significantly (P≤0.05) longer periods than control 

group (28.20 ± 1.28). At 16th week PO, treated group (143.00 

± 7.91) had a significantly (P≤0.05) longer periods compared 

to control group (16.40 ± 0.40) as shown in (Table 4), this 

positive outcome indicated that the animal can tolerate 

higher bladder volumes without triggering involuntary 

voiding which indicate functional pudendal nerve 

regeneration. 

 

Table 4: Comparison between control and treated groups in 

Periods Between Each Void (minutes) 

 

Week 
Treated Group 

Mean ±Se 

Control Group 

Mean ±Se 

2nd Week 47.80 ±1.24 a 40.80 ±0.58 b 

4th Week 50.00 ±1.30 a 36.00 ±1.48 b 

8th Week 60.20 ±2.71 a 28.20 ±1.28 b 

16th Week 143.00 ±7.91 a 16.40 ±0.40 b 

* LSD = 6.27, P ≤ 0.05. 

 

Cystometry Parameters 

Detrusor Pressure (P det) 

At 4th week PO, the mean (P det) was slightly higher in 

control group (21.40 ± 0.24 cmH₂O) when compared to 

treated group (20.40 ± 0.24 cmH₂O), as the significant 

difference (P ≤ 0.05). At 16th week PO, the difference 

between treated and control groups became more 

pronounced. The P det in control group (23.00 ± 0.31 

cmH₂O) was significantly (P ≤ 0.05) higher than in treated 

group (18.40 ± 0.24 cmH₂O) as showing in (Table 5). 

 

Table 5: Comparison between control and treated groups in 

P det (cmH2O) in 4 and 16 weeks 

 

Week 
Treated Group 

Mean ±Se 

Control Group 

Mean ±Se 
T-Test 

4th Week 20.40 ± 0.24 21.40 ± 0.24 0.798 * 

16th Week 18.40 ± 0.24 23.00 ± 0.31 0.922 * 

* (P≤0.05). 

 

Bladder Capacity (BC) 

At 4th week PO, the mean BC in treated group (24.00 ± 

0.45 ml) was significantly (P ≤ 0.05) higher than in control 

group (18.20 ± 0.37 ml). At 16th week PO, there was a much 

larger difference between the two groups, treated group had 

a significantly (P ≤ 0.05) higher BC (64.20 ± 1.65 ml) when 

compared to control group (7.00 ± 0.45 ml) as shown in 

(Table 6), indicating a strong treatment effect over time. 

 

Bladder Compliance (BCom) 

At 4th week PO, the BCom in treated group (1.12 ± 0.02 

cmH₂O) was significantly (P ≤ 0.05) higher than in control 

group (0.890 ± 0.01 cmH₂O). At 16th week PO, there was a 

much larger difference between the two groups. Treated 

group had a significantly (P ≤ 0.05) higher BCom (2.78 ± 

0.04 cmH₂O) when compared to control group (0.376 ± 0.02 

cmH₂O) as shown in (Table 7), indicating that the treatment 

had a progressively stronger effect on BCom overtime. 

 

Table 6: Comparison between control and treated groups in 

BC (ml) in 4 and 16 weeks 
 

Week 
Treated Group 

Mean ±Se 

Control Group 

Mean ±Se 
T-Test 

4th Week 24.00 ±0.45 18.20 ±0.37 1.344 * 

16th Week 64.20 ±1.65 7.00 ±0.45 3.954 * 

* (P≤0.05). 

 

Table 7: Comparison between control and treated groups in 

BCom (cmH2O) in 4 and 16 weeks 
 

Week 
Treated Group 

Mean ±Se 

Control Group 

Mean ±Se 
T-Test 

4th Week 1.12 ±0.02 0.890 ±0.01 0.062 * 

16th Week 3.79 ±0.15 0.376 ±0.02 0.350 * 

* (P≤0.05). 

 

Leak Point Pressure (LPP) 

At 4th week PO, treated group had a LPP mean of (11.60 

±0.24 cmH₂O), control group had a LPP mean of (7.40 ±0.24 

cmH₂O) indicating that the statistical analysis showed 

significant difference (P ≤ 0.05). At 16th week PO, treated 

group had a higher LPP mean of (16.00 ±0.44 cmH₂O), 

control group had significantly (P ≤ 0.05) much lower LPP 

mean of (3.80 ±0.20 cmH₂O) as shown in (Table 8). This 

indicated that the treatment led to improvement in LPP over 

time. 

 

Table 8: Comparison between control and treated groups in 

LPP (cmH2O) in 4 and 16 weeks 
 

Week 
Treated Group 

Mean ±Se 

Control Group 

Mean ±Se 
T-Test 

4th Week 11.60 ±0.24 7.40 ±0.24 0.798 * 

16th Week 28.00 ±0.45 18.80 ±0.49 1.529 * 

* (P≤0.05). 

 

Frequency (Leaks) 

At 4th week PO, the mean urinary frequency in treated 

group (2.60 ± 0.24) was significantly (P ≤ 0.05) lower than 

control group (4.40 ± 0.24), as shown in (Table 9) and in 

(Figure 2 and 4). At 16th week PO, the difference between 

the two groups became even more pronounced. Treated 

group had a urinary frequency of (0.00 ± 0.00), while control 

had a significantly higher frequency (8.00 ± 0.45), as 

statistical significance (P ≤ 0.05) as shown in (Table 9) and 

in (Figure 3 and 5), indicating that the treatment had a strong 

long-term effect in eliminating urinary frequency. 
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Table 9: Comparison between control and treated groups in 

Frequency in 4 and 16 weeks 

 

Week 
Treated Group 

Mean ±Se 

Control Group 

Mean ±Se 
T-Test 

4th Week 2.60 ±0.24 4.40 ±0.24 0.798 * 

16th Week 0.00 ±0.00 8.00 ±0.45 1.031 * 

* (P≤0.05). 

 

 
 

Figure 2. Cystometry examination in control group at 4th 

week post operative, the chart demonstrates 4 leakages with 

6 episodes of increased intra-abdominal pressure (P abd) 

followed by increased intra-vesical pressure (P ves), 

continuous leakage at bladder capacity of 17 ml. 

 

 
 

Figure 3: Cystometry examination in control group at 16th 

week post operative, the chart demonstrates 6 leakages with 

6 episodes of increased intra-abdominal pressure (P abd) 

followed by increased intra-vesical pressure (P ves), 

continuous leakage at bladder capacity of 6 ml. 

 

 
 

Figure 4: Cystometry examination in treated group at 4th 

week post operative, the chart demonstrates 3 leakages with 

6 episodes of increased intra-abdominal pressure (P abd) 

followed by increased intra-bladder vesical (P ves), 

continuous leakage at bladder capacity of 25 ml. 

 
 

Figure 5: Cystometry examination in treated group at 16th 

week post operative, the chart demonstrates no leakage with 

each episode of increased intra-abdominal pressure (P abd) 

followed by increased intra-vesical pressure (P ves), 

continuous leakage at bladder capacity of 68 ml. 

 

Discussion  

 

Bladder Dairy Evaluations 

Incontinence Episodes 

At 2nd week PO, the higher number of episodes that 

occurred in control group is due initial functional impairment 

of external urethral sphincter in control group, this agrees 

with (16) who found that the neurotmesis of pudendal nerve 

can led to stress urinary incontinence due to denervation of 

external urethral sphincter. At 4th and 8th weeks PO, the 

treated group showed fewer incontinence episodes compared 

to control group, due to the improvement of pudendal nerve 

function in treated group, and this agree with (17) who 

indicated that the functional assessment of end-to-end 

coaptated pudendal nerve often show significant 

improvements in nerve conduction and associated urinary 

behaviors. At 16th week PO, the treated group showed a 

dramatic reduction in incontinence episodes compared to 

control group. The improvement of treated group agrees with 

(18) who found that reinnervation of external urethral 

sphincter leads to improved sphincteric function and better 

closure pressure, restoration of voluntary continence 

mechanism, and reduction of stress and urge incontinence 

episodes. A study indicated that pudendal nerve regeneration 

can decrease daily incontinence episodes with some patients 

achieving complete continence (19). While the control group 

getting worse due to chronic stress urinary incontinence 

triggers the release of pro-inflammatory cytokines, which 

can affect bladder function and lead to increase frequency 

(20). furthermore, decreased urethral resistance can lead to 

increase urgency and frequency of voiding as the bladder 

may not effectively retain urine (21). The injury of pudendal 

nerve promotes neurogenic detrusor overactivity, where the 

bladder begins to contract involuntarily during the filling 

phase and this result in decreased functional bladder capacity 

and early sensation of fullness. Detrusor overactivity 

develops due to disinhibition of parasympathetic bladder 
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reflexes, and this contribute to urge incontinence in addition 

to the existing sphincteric deficiency (22). Also, a study of 

pudendal nerve injury in rats exhibited increased urinary 

frequency constant with overactive bladder symptoms (23). 

 

Daily Fluid Intake  

At 2nd week PO, the higher volumes of fluid intake in 

control group compared to treaed group is due to 

compensatory polydipsia occurred in control group and this 

result consent with (24) who found that stress urinary 

incontinence can trigger polydipsic behavior, potentially 

leading to excessive fluid intake and subsequently diuresis. 

At 4th and 8th weeks PO, treated group showed lower 

volumes of fluid intake indicating a clear difference in fluid 

consumption between both groups especially at 8th week PO 

which showed the substantial gap in fluid intake between 

both groups at this point. Also, at 16th week PO, treated 

group showed a marked decrease in fluid intake compared to 

control group. The data revealed that the treated group’s 

fluid intake progressively returning to the normal over the 16 

weeks and this result agreed with (22) who found that after 

regeneration of pudendal nerve, the improvement in external 

urethral sphincter function leads to decrease compensatory 

fluid behaviors, reduction of thirst that related to 

overactivity-driven diuresis and psychological discomfort, 

and restoration of normal fluid balance behaviors. 

 

Volume of Each Void 

At 2nd week PO, control group showed lower mean 

volume of each void compared to treated group, due to lose 

of coordination between detrusor muscle and denervated 

external urethral sphincter which led to bladder over activity 

and this outcome concurred with a study of pudendal nerve 

injury in rats exhibited increased urinary frequency and 

reduced voiding volumes, this consent with overactive 

bladder symptoms (23). At 4th, 8th, and 16th weeks PO, the 

treated group showed higher mean volumes of each void 

compared to control group, so that positive effect of the 

treatment over time and this result agreed with (24) who 

found that following the regeneration of pudendal nerve 

there is restoration of bladder compliance and bladder 

capacity due to restoration of coordination between detrusor 

muscle and external urethral sphincter function leading to 

restoration of normal voiding pathways which allow larger 

and voluntary voids, also a studies found that pudendal nerve 

regeneration has been associated with increase bladder 

capacity and enhancing the ability to retain urine and 

reducing urgency (25, 26). 

 

Periods Between Each Void  

At 2nd, 4th, and 8th weeks days PO, the control group 

showed lower peroids between each void compared to 

treated group, due to weakness of external urethral sphincter 

as demonstrated by (27) who concluded that the external 

urethral sphincter relies on proper pudendal nerve function 

for effective contraction, also this result constant with studies 

of (26,28) who found that pudendal nerve injury leads to 

decreased urethral resistance and affecting voiding patterns. 

At 16th week PO, the treated group showed longer peroids 

between each void, this positive outcome indicating that the 

treated group can tolerate higher bladder volumes without 

triggering involuntary voiding which indicate functional 

pudendal nerve regeneration, this result agreed with (29) 

who indicated that following the regeneration of pudendal 

nerve, the recovery of bladder storage function and 

restoration of ability to delay voiding due to improved 

afferent signaling and sphincteric control. 

 

Cystometry Parameters 

Detrusor Pressure (P det) 

At 4th week PO, the mean (P det) was slightly higher in 

control group compared to treated group, because the 

neurotmesis lead to detrusor overactivity that occurred in 

control group and this corresponded with (30) who approved 

that pudendal nerve facilitates the vesico-inhibitory reflex 

which helps inhibit detrusor contractions during bladder 

filling by stimulating contraction of external urethral 

sphincter, also the injury to the pudendal nerve distrust the 

neural pathways that coordinate bladder and external urethral 

sphincter function leading to detrusor overactivity (31). At 

16th week PO, the difference between treated and control 

groups became more pronounced. The P det in control group 

was higher than in treated group, this presented that the effect 

of the treatment became more substantial overtime, this 

outcome agreed with studies of (31,32) who reported that 

pudendal nerve regeneration positively influences urinary 

function and can improve detrusor pressure. 

 

Bladder Capacity (BC) 

At 4th week PO, the mean BC in control group was lower 

than in control group, because the neurotmesis can 

significantly impact the BC due to its role in bladder control 

and external urethral sphincter function, this result agreed 

with studies (33) who found that pudendal nerve injury leads 

to significant reductions in BC indicating impaired bladder 

function. At 16th week PO, there was a much larger 

difference between the two groups, treated group had a 

higher BC compared to control group, showing a strong 

treatment effect over time, and this result agreed with (34,35) 

who indicated the regeneration of the pudendal nerve which 

has been shown to increase BC in experimental settings and 

can improve bladder function. 

 

Bladder Compliance (BCom) 

At 4th week PO, lower BCom in control group in 

comparison to normal ranges which can be around 2.75 

±0.51 to 4.98 ±2.15 ml/cmH2O (36), revealed through 

cystometry indicated a reduced ability of the bladder to 

accommodate increasing volumes of the urine without a 

significant raise in internal pressure (abdominal and vesical 
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pressure). Pudendal nerve damage may contribute to bladder 

dysfunction, including altered compliance. Researches 

involved neurotmesis of pudendal nerve in rat models have 

demonstrate that the pudendal nerve injury can affect both 

continence mechanism and bladder storage function (37). At 

16th week PO, there was a much larger difference between 

the two groups. Treated group had a higher BCom compared 

to control group, indicating that the treatment had a 

progressively stronger effect on BCom overtime, this result 

agreed with studies (25,38) who found that stimulation of 

pudendal nerve has been linked to functional recovery from 

stress urinary incontinence indicating that regeneration of 

pudendal nerve can restore BCom. 

 

Leak Point Pressure (LPP) 

At 4th and 16th week PO, treated group had a higher mean 

of LPP compared to control group which had much lower 

mean of LPP. This revealed that the treatment led to 

improvement in LPP over time, this result agreed with 

studies (25) who approved that regeneration of pudendal 

nerve led to return of LPP to normal levels. Whereas the 

control group showed a significant decline in LPP compared 

to normal ranges (12.8 ± 2.2 to 33.7 ± 6.6 ml/cmH2O) (39), 

because the diminish urethral resistance due to compromised 

function of external urethral sphincter led to reduce LPP 

(40), this outcome agreed with a study of pudendal nerve 

neurotmesis in female rat which revealed decrease in LPP 

(41). 

 

Frequency (Leaks) 
At 4th week PO, the mean urinary frequency in control 

group was higher than treated group, because the pudendal 

nerve innervates the external urethral sphincter, its injury 

leads to diminished sphincter control, resulting in urine 

leakage during activities that increase intra-abdominal 

pressure, this result was in consent with studies of (33,42) 

who reported that pudendal nerve injury in rats demonstrated 

increased urinary frequency and decreased leak point 

pressures, indicating that pudendal nerve injury can lead to 

both increased leakage episodes and reduced urethral 

resistance. At 16th week PO, the difference between the two 

groups became even more pronounced. Treated group had no 

urinary frequency, while control had a higher urinary 

frequency, indicating that the treatment had a strong long-

term effect in eliminating urinary frequency, this result 

agreed with the study (43) who indicated that regeneration of 

pudendal nerve can lead to reinnervation of external urethral 

sphincter and maintaining continence. 

 

Conclusions  

 

Early end-to-end coaptation following pudendal nerve 

neurotmesis significantly improved external urethral 

sphincter function and bladder-sphincter coordination in 

female rabbits. Treated animals demonstrated enhanced 

urinary control and exhibited normalized cystometric 

parameters, indicating improved functional recovery. These 

findings support the efficacy of early surgical repair in 

promoting pudendal nerve regeneration and restoring EUS 

function and urinary continence after nerve injury. 
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قطعه الكامل في نموذج تقييم تجدد العصب الفرجي بعد 

 الأرنب

 

 حميد علي كاظم التميمي و رانيا خضر خليفة الجبوري
 

 كلية الطب البيطري، جامعة بغداد فرع الجراحة والتوليد،

 

 الخلاصة

 

يلعب العصب الفرجي دورًا حيوياً في تعصيب المصرة الإحليلية 

الخارجية، مسهمًا بذلك في التحكم البولي وتنسيق عمل المثانة مع المصرة 

هذه الدراسة إلى تقييم تأثير قطع العصب  هدفتالإحليلية الخارجية. 

الفرجي الكامل مع أو بدون إجراء توصيل نهائي للطرفين على وظيفة 

تم توزيع عشرين أرنبًا  الإحليلية الخارجية وتنسيقها مع المثانة.المصرة 

وبصحة جيدة بشكل عشوائي إلى نيوزيلاندا الابيض أنثى من نوع 

مجموعتين. في المجموعة الضابطة، تم إجراء قطع كامل للعصب 

الفرجي دون أي تدخل لاحق. أما في المجموعة المعالجة، فقد تم إجراء 

تم إجراء التقييم  تلاه توصيل نهائي مباشر للطرفين.قطع للعصب الفرجي 

 السريري أسبوعياً بعد العملية الجراحية من خلال حساب يوميات المثانة

، والتي ساعة في كل مرة 24مرة واحد أسبوعيا واستمر الحساب لمدة 

شملت: عدد نوبات السلس، كمية السوائل اليومية المتناولة، حجم كل 

نية بين كل عملية تبول، وذلك لمراقبة أنماط التبول تبول، والفترة الزم

كما تم اجراء اختبار قياس المثانة في الأسبوعين  والتغيرات السلوكية.

الرابع والسادس عشر بعد العملية، وشمل: ضغط العضلة النافصة 

للمثانة، السعة المثانية، امتثال جدار المثانة، ضغط نقطة التسريب، 

لقياس ديناميكية المثانة والاستجابات  وتكرار التسريب، وذلك

أظهرت النتائج وجود فروق معنوية عالية بين مجموعة  الفسيولوجية.

السيطرة والمجموعة المعالجة، سواء في تقييمات يوميات المثانة أو في 

مؤشرات تخطيط المثانة. وتؤكد هذه النتائج أن الخياطة الطرفية المباشرة 

يز تجدد العصب وظيفياً من خلال استعادة للعصب الفرجي تسُهم في تعز

 السيطرة على المصرة العاصرة الخارجية للإحليل.
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