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BUTTOCK PAIN AFTER SACROSPINOUS 

HYSTEROPEXY  
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Dear Editor, 

With great interest I read the recent publication of Dietz et al [1] in your journal. 

The authors describe that buttock pain occurred post-operatively in ~18% of 

patients undergoing sacrospinous hysteropexy for pelvic organ prolapse. The 

authors state in their discussion that the pain can be explained by injury to nerves of 

the sacral plexus, such as the branches of the pudendal nerve. Here, I would like to 

propose that this pain can be explained by injury of the ‘levator ani nerve’, the nerve 

that lies on the superior surface of the sacrospinous ligament and in the area of the 

operative field. This explanation has been neglected in clinical studies so far. 

 Recent research by our [2, 3] and others groups [4-8] has emphasized that 

the levator ani muscle is innervated not only by the pudendal nerve from its inferior 

surface, but also by the levator ani nerve from its superior surface. The levator ani 

nerve originates directly from the sacral plexus and courses on the superior surface 

of the coccygeus muscle/sacrospinous ligament complex towards the superior 

surface of the levator ani muscle (Fig. 1). On its trajectory, it crosses the 

sacrospinous ligament 0-4 cm medial to the ischial spine [2, 6-8]. As sutures are 

placed through the sacrospinous ligament approximately 2 cm medial to the ischial 

spine during sacrospinous hysteropexy or sacrospinous ligament fixation in 

general, the procedure can injure the levator ani nerve [2, 5-8] and thereby entail 

the sensation of buttock pain. Additional injury to the pudendal nerve may also 

occur, because the pudendal nerve, which lies inferior to the sacrospinous ligament, 

is only 4-11 mm apart from levator ani nerve [2]. 

 

Christian Wallner 

Department of Anatomy & Embryology, Academic Medical Center, University of 

Amsterdam, Amsterdam, the Netherlands 
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Figure 1. The levator ani nerve (LAN). Left side of a midsagittally transsected pelvis of an adult 

female cadaver. Arrowheads illustrate the course of the levator ani nerve. Note the LAN’s course in 

the vicinity of the ischial spine (white pinhead). 
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To the Editor – With great interest I have read the article by Guo and Li1 on the 

anatomy of the levator ani and especially puborectalis muscle by use of MRI and 

CT. The authors state that the levator ani has a transverse portion and a vertical 

portion and that the puborectalis muscle is a u-shaped muscle outside the vertical 

portion. From those findings the authors conclude that the puborectalis is not a 

part of the levator ani muscle. The concept that the puborectalis muscle is 

anatomically a part of the external anal sphincter muscle, rather then of the levator 

ani muscle has previously been proposed from a cadaver study.2  

Although the puborectalis and external anal sphincter muscle form a functional 

unit in maintaining continence, developmental studies give evidence that the 

puborectalis is anatomically a part of the levator ani muscle. Studies on the levator 

ani muscle from (immuno)histochemically stained serial sections of human fetuses 

clearly show that the pubococcygeus and puborectalis muscle have intervening and 

inseparable muscle fibers at their pubic origin3,4 while the puborectalis muscle and 

external anal sphincter muscle have no muscle fiber connection and are separated 

by connective tissue3,5 (Fig. 1). Additionally the puborectalis and external anal 

sphincter muscle appear at different time points during development.3 

Furthermore, developmental and conventional dissection studies show that the 

levator ani muscle (including the puborectalis) is innervated by the levator ani 

nerves on the superior side while the pudendal nerve innervates the external anal 

sphincter and has only a minor contribution to the levator ani muscle innervation.5-

7 Therefore it can be concluded that the puborectalis is anatomically a part of the 

levator ani muscle and not of the external anal sphincter. Studies such as those by 

Guo and Li1,8 give important and clinically relevant results on the function of the 

pelvic floor muscles in continence. Caution should however be taken to draw 

anatomical conclusions from such studies without considering robust 

developmental and anatomical studies. 

   

Christian Wallner 

Department of Anatomy & Embryology, Academic Medical Center, University of 

Amsterdam, Amsterdam, The Netherlands 
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Figure 1. Transverse section through the external anal sphincter muscle (EAS) and the puborectalis 

portion (PR) of the levator ani muscle (female fetus, 14 weeks of gestation). The section was stained 

immunohistochemically for striated muscle, as described elsewhere.6 Note the clear separation of the 

two muscles (arrowheads). Bar = 1 mm. EAS, external anal sphincter muscle; PR, puborectalis muscle; 

R, rectum; V, vaginal vestibule. 
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Dear Editor, 

With great interest we have read the recent review by Bharucha (1). The part on the 

nerve supply to the pelvic floor is interesting, since this is one of the few reviews 

discussing the controversy of pelvic floor, and particularly, puborectalis muscle 

innervation. Early literature based on dissections suggested that the puborectalis is 

innervated from below by the pudendal nerve, but later electrophysiological data 

showed evidence that direct branches from the sacral plexus (‘nerve to the levator 

ani’ or ‘levator ani nerve’) innervate the puborectalis muscle from above (2). 

Bharucha called for further investigations to clarify the innervation of the 

puborectalis muscle (1).  

We have extensively investigated the innervation of the pelvic floor 

through macroscopical dissections of adult pelves and through 

(immuno)histochemically stained sections of human foetuses. The levator ani 

nerve was evident in every single pelvis we dissected. It originates from the 3rd-4th 

sacral foramina innervating the different parts of the levator ani muscle by several 

branches. The main branch of the levator ani nerve runs superficial on the levator 

ani muscle to enter the muscle in the pubococcygeus and puborectalis part 

anteriorly (Fig. 1A). In some pelves, the main branch of the levator ani nerve entered 

the levator ani muscle more proximally (3). Whether these branches run through 

the levator ani muscle to innervate the puborectalis is difficult to assess from 

macroscopical dissections. However, histological sections of human foetuses 

showed that the levator ani nerve does progress intramuscularly towards the 

puborectalis muscle and does innervate this part of the pelvic floor as well (Fig. 1B). 

Further studies on the anatomical variations of the levator ani nerve are in progress.  

A dissection study investigating the female pelvic floor innervation by 

Barber et al (4) also found the puborectalis to be innervated by the levator ani nerve. 

The clinical relevance of these findings is evident: denervation of the 

puborectalis muscle as a part of the pelvic floor can lead to faecal and/or urinary 

incontinence and pelvic organ prolapse. Nerve damage due to pressure and 

stretching during complicated childbirth and pelvic surgical interventions is more 

easily conceivable with the innervation being situated above the pelvic floor. 

 

C. Wallner, C.P. Maas, N.F. Dabhoiwala, W.H. Lamers & M.C. DeRuiter 
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Figure 1. A. The levator ani nerve (arrowheads) innervating the pelvic floor (midsagittally transected 

adult female pelvis). B. Transverse sections through part of the puborectalis muscle, surrounding 

the rectum (female foetal pelvis, 14 wks gestation). The section was stained immunohistochemically 

for striated muscle tissue. C. Sequential section stained immunohistochemically for nerve tissue. 

Note the levator ani nerve (arrowhead) in the anterior part of the puborectalis muscle. Bar = 0.5 

mm. 
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