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Abstract 

Background/Aims: Variations in the branching pattern of the pudendal nerve (PN) have been 

described in the literature. This study investigated these variations in order to comment on a safe 

area for the placement of a Richter’s stitch. Methods: The Richter’s procedure was performed on 

nine unembalmed female cadavers and followed by dissection. PN dissections were done on another 

twenty embalmed female cadavers. Variations in the branching pattern of the PN were noted and 

the distance between the Richter’s stitch placed and the PN/or inferior rectal nerve (IRN) were 

measured. Results: The IRN entered the gluteal region as a separate structure in 6/29 cases. The 

separate IRN was found to pass between 4.1 mm to 14.45 mm medial to the ischial spine in 18/29 

cases. In one case, the Richter’s stitch was found to pierce the IRN. The distance between the stitch 

and the PN and/or IRN ranged from 0 mm to 17.8 mm. Conclusions: To minimise the risk of nerve 

damage or entrapment, the Richter’s stitch should be placed more than 20 mm from the ischial 

spine. This recommended area should be revised for different population groups, as variations and 

the incidence of variations thereof might exist between groups.  
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Introduction 

Vaginal vault prolapse is a known complication occurring in 0.2 % – 43% of individuals that undergo a 

hysterectomy [1-3]. Some studies report even higher incidences up to 50% [4]. Swift and co-workers 

found that prior hysterectomy doubled the risk of developing severe prolapse [5]. It is also said that 

the risk increases with the number of vaginal childbirths and advancing age [5, 6]. Vaginal prolapse 

may be treated by the placement of a Richter’s stitch through the anterior or posterior vaginal wall 

and into the sacrospinous ligament [7-10]. This procedure was first described in 1968 by Richter [11]. 

The suggested location for the stitch placement varies between one-and-a-half- to two finger 

breadths (15 to 20 mm) medial to the ischial spine [12-15]. 

The pudendal nerve (PN) originates from the sacral plexus (S2-S4) and exits the pelvis 

through the greater sciatic foramen to descend posterior to the sacrospinous ligament [16-

19]. It then passes anterior to the lateral third of the sacrotuberous ligament and medial or 

posterior to the ischial spine before it enters the perineum through the lesser sciatic 

foramen via Alcock’s canal [20]. As the PN enters the canal, it gives rise to the inferior rectal 

nerve (IRN), which runs through the medial wall of the canal [1, 21]. The IRN may also arise 

from the pudendal trunk before it enters the pudendal canal [19]. Various studies have 

described an incidence of 12.5 – 40% of individual gluteal entry of the IRN, where it did not 

branch from the PN in the gluteal region [16, 17, 22, 23]. Towards the distal end of Alcock’s 

canal, the pudendal nerve bifurcates, giving rise to two terminal branches, the perineal 

nerve and the dorsal nerve of the penis or clitoris [21, 24]. The perineal nerve is mostly 

found in the superficial perineal pouch and divides into cutaneous posterior scrotal or labial 

branches and muscular branches, which supplies all the perineal muscles [1, 17, 19, 21]. The 

dorsal nerve of the penis/clitoris (DNP/C) runs anteriorly above the internal pudendal 

artery, along the posteromedial border of the inferior pubic ramus in the deep perineal 

pouch. The nerve courses through the suspensory ligament of the penis/clitoris before 

running on the dorsal surface of the penis/clitoris [24]. The DNP/C is the primary sensory 

nerve that serves the male or female organs, especially the sensitive glans at the distal end 

[21]. 

During the Richter’s procedure, the pudendal nerve (PN), sciatic nerve and inferior gluteal vessels 

are at risk when performing the suspension of the anterior or posterior vaginal wall to the 

sacrospinous ligament [1, 6, 9, 25]. In the gluteal region, the PN descends posterior to the 
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sacrospinous ligament and may be entrapped by a placed Richter’s stitch [20].  Entrapment of the PN 

may result in loss of motor and/or sensory function, as well as chronic pain syndromes [12, 26]. 

Buttock pain is a common post-operative symptom after sacrospinous colpopexy.  

Cruikshank et al [27] reported a 15% incidence and Maher et al [28] reported a 14% 

incidence experienced buttock pain on the side of the fixation of buttock pain which 

resolved by six to twelve weeks post operatively in all cases. This may result from the 

dissection in the pararectal space, but resolves spontaneously [11, 28]. Sze and Karram [29] 

suggested that the gluteal pain could be due to injury to then nerves in the coccygeal-

sacrospinous ligament complex.  By taking note of the course and branching pattern of the PN, 

complications and postoperative pain might be reduced.  

The objective of this study was to note the variations in the branching pattern of the PN posterior to 

the sacrospinous ligament and to comment on a safe area for stitch placement in a South African 

population group.  

Materials and Methods 

The study was conducted at the University of Pretoria, Department of Anatomy and was approved 

by the Student Ethics Committee of the University of Pretoria (S56/2012, approved 25 June 2012). 

The Richter’s procedure was performed, and the stitch placed (using the Capio device) through the 

right sacrospinous ligament, as described by Goldberg [9], by a registered urologist and gynecologist 

on a sample of nine female cadavers, comprising two of African ancestry and seven of European 

ancestry.  

The bodies were all placed in the lithotomy position and an anterior approach was followed 

in the performance of the Richter’s procedure in this study. A vertical incision was made in 

the anterior vaginal wall extending from the level of the bladder neck to the apex of the 

vagina. A plane was established between the pubocervical fascia and the vaginal skin with 

sharp dissection. The dissection was continued until the descending pubic ramus could be 
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palpated laterally, from which blunt dissection was performed until the ischial spine could 

be palpated.  The position of the sacrospinous ligament could then be determined by tracing 

it from its insertion on the ischial spine to its origin on the sacrum. The Capio device was 

advanced 2 cm (two fingers’ width) medial to the ischial spine where the suture was placed, 

penetrating the sacrospinous ligament [9]. 

Dissections to investigate the relationships of the Richter’s stitch to the PN and branches were 

performed one month post-embalmment in the dissection halls of the University of Pretoria. 

Another twenty female adult cadavers, comprising eleven of African ancestry and nine of European 

ancestry were dissected to investigate the branching pattern of the PN posterior to the sacrospinous 

ligament. After the skin, subcutaneous fat and gluteus maximus muscle were reflected laterally, the 

sacrotuberous ligament was cleaned and detached from the sacrum. The pudendal neurovascular 

bundle was visualised and the position of the Richter’s stitch determined. Variations in the PN 

branching pattern posterior to the sacrospinous ligament were noted, as well as the position of the 

branches in relation to the ischial spine. Points used as landmarks during various perineal 

procedures were identified and the distances, between these points of interest and the PN and/or 

branches were measured. The distance between the PN and/or IRN to the sutures placed were 

measured with a digital sliding calliper.  Relations were noted and predictions were made regarding 

the safety of this procedure. 

Results 

Anatomy of the PN posterior to the sacrospinous ligament 

In six of the twenty nine cases (one of European ancestry and five of African ancestry), a separate 

entry of the inferior rectal nerve (IRN) into the gluteal region, not branching from the PN was noted. 

In eighteen of the twenty nine cases (six of European ancestry and twelve of African ancestry) the 

IRN was found passing medial to the ischial spine, as it either branched from the PN superior to the 

ligament, or entered the gluteal region as a separate structure. The distance varied from 4.1 mm to 

14.45 mm medial to the ischial spine (Table 1). In the cases where the IRN entered the gluteal region 
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as a separate structure or was found medial to the ischial spine, it encroached into the area available 

for stitch placement, placing it in danger for entrapment. In the remaining six of the twenty nine 

cases the IRN branched from the PN inferior to the sacrospinous ligament as described by the 

literature. In general a smaller distance between the placed stitch and the IRN was noted than with 

the PN (Table 2). The distance between the placed stitch and the PN and IRN varied from 4.1 to 23.5 

mm and 0 to 17.8 mm respectively. In one female of African ancestry, the Richter’s stitch was placed 

through the IRN, entrapping it (Fig. 1). 

Table 1 

Table 2 

Figure 1 a and b 

Discussion 

The extent and spectrum of variations in the branching pattern of the pudendal nerve, posterior to 

the sacrospinous ligament were explored in this descriptive cadaver study. Awareness of these 

variations may improve intra-operative outcomes and post-operative pain. Measurements between 

the stitch placed and the various branches were used to predict a safe area for stitch placement. 

Taking cognisance of this safe area could prove to be important in the prevention of nerve 

entrapment during stitch placement.  

In six of the twenty nine cases (one of European ancestry and five of African ancestry), the inferior 

rectal nerve (IRN) entered the gluteal region separately and did not branch from the PN as expected. 

In eighteen of the twenty nine cases (six of European ancestry and twelve of African ancestry) the 

IRN passed medial to the ischial spine at a distance of 4.1 mm to 14.45 mm medial to the ischial 

spine. Separate entry of the IRN into the gluteal region is not an uncommon occurrence and varies 

between populations and studies performed. Mahakkanukrauh et al. [16] reported a 20.5% 

occurrence in an Asian cadaver study, Shafik et al. [17] noted a 20% occurrence in an Egyptian 
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cadaver study, Lazerou et al. [23] reported a 40% occurrence in an American cadaver study and 

Achtari et al. [30] a 10% occurrence in an Australian cadaver study. 

The distance between the placed stitch and the IRN ranged from piercing the nerve to 17.8 mm 

medial to, or away from the nerve. In one female of African ancestry, the stitch was placed at the 

inferior border of the sacrospinous ligament, entrapping the IRN. During the Richter’s procedure, it is 

recommended that the stitch be placed between one-and-a-half to two fingers breadth (15 to 20 

mm) from the ischial spine [9, 13]. This distance might be insufficient and especially a separate IRN if 

present could be endangered.  

Therefore, in cases where the IRN entered into the gluteal region separately, a more medially placed 

PN and/or IRN may encroach into the area available for the placement of the stitch. The Richter’s 

stitch should thus be placed at a minimum distance of 20 mm, or two to two-and-a-half fingers 

breadth, from the ischial spine to avoid nerve damage. The stitch should also be placed through the 

middle portion and not at the inferior border, as it may entrap the PN and/or the IRN when 

branching from the PN before entering the pudendal canal.  

Entrapment of the PN may result in loss of motor and/or sensory function, as well as chronic pain 

syndromes [12, 26] whereas entrapment of the IRN may lead to faecal incontinence [24]. 

Awareness and understanding of the anatomical variations of the pudendal nerve in relation to the 

ischial spine and sacrospinous ligament could minimise complications and postoperative pain 

following perineal surgery. It is recommended that the suggested area for stitch placement should 

be revised for different population groups, as the anatomy may vary between groups. 

Despite the limited sample, the current study provides data on a greater number of individuals than 

previously reported. Variations in the branching pattern of the PN and the influence it has in the 

successful performance of the Richter’s procedure were considered. These findings should be 

verified in a clinical setting. 
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Table 1. Distance (mm) between the ischial spine and the PN and/or IRN 

Groups  PN to ischial spine IRN to ischial spine 

Females of European 
ancestry 

n 16/16 11/16  

mean 1.71 5.17 

SD 0 4.65 

range 0-5.95 0-12.66 

Females of African 
ancestry 

n 13/13 7/13 

Mean 4.58 8.72 

SD 2.37 4.14 

range 0-8.40 0-14.50 

All females n 29/29 18/29 

Mean 2.99 6.55 

SD 2.76 4.68 

range 0-8.40 0-14.45 

 

Table 2. Distance (mm) between the Richter’s stitch and the PN and/or IRN 

Measurement n EA EA EA EA EA EA EA AA AA Mean 

PN to stitch 9 19.41 6.85 9.61 13.0 23.5 4.1 18.1 18.7 6.9 13.02 

IRN to stitch 5 11.93 2.28 3.05 6.5   17.8  0 6.93 

PN to ischial spine 9 0 2.73 0 0 0 4.9 0 3.8 6.6 2.0 

IRN to ischial spine 5 1.11 7.3 12.66 2.9   0  13.1 6.18 

n:sample size, EA: European ancestry, AA: African ancestry 
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Figure legends  

 

Figure 1a. The position of the Richter’s stitch in relation to a separate entry of the IRN into the 

gluteal region.  

 

Figure 1b. Line diagram indicating the position of the Richter’s stitch in relation to a separate entry 

of the IRN into the gluteal region. 

SSL: sacrospinous ligament, IRN: inferior rectal nerve, PN: pudendal nerve, White arrow: Richter’s stitch. 
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