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Dear Editor,

As is already known, the pelvic floor is formed by mus-
cles, ligaments, and fasciae that occlude the outlet of the 
pelvis, leaving a hollow for the pelvic organs (rectum, va-
gina, and urethra) to pass into the perineum. Levator ani 
is the most important muscle of the pelvic floor that not 
only supports the pelvic organs but also regulates ano-
rectal physiology and the function of urogenital organs 
and consists of four muscle components, i.e., puborec-
talis, pubococcygeus, iliococcygeus, and coccygeus. The 
puborectalis and anal sphincters are in a unique state 
of continuous tonic activity that changes in response to 
different stimuli and conditions (rectal distension and 
increase of intra-abdominal pressure) to facilitate defe-
cation or to prevent leaking of enteric content (1). Wen-
dell-Smith suggested that the puborectalis muscle along 
with the external anal sphincter constitute a functional 
unit that shares innervation and action (2). Thereinafter, 
the concept of a functional unit formed by the puborec-
talis and external anal sphincter muscles has been a chal-
lenge for several studies that focused in their innervation, 
which is still obscure. However, a synergistic function and 
activity between these muscles may facilitate the pelvic 
floor’s complex role in continence and defecation. 

An important study of the pelvic floor’s neuroanatomy 
and neurophysiology suggested that levator ani is inner-
vated by many branches of the S2-S4 sacral nerves, while 
the external anal sphincter is innervated by neural fibers 
of the pudendal nerve that originates mainly from the 
S2 sacral nerve but may vary among people until the S4 
sacral nerve (S2-S4). Documentation of the functional sig-
nificance of the anatomical findings was carried out by 
stimulation of the sacral nerves and the pudendal nerve 

at various levels. Stimulation of the sacral nerves caused 
a puborectalis contraction and decrease of the anorectal 
angle. Stimulation of the pudendal nerve caused a con-
traction of the external anal sphincter and increase of anal 
canal pressure but not a contraction of the puborectalis 
muscle (3). These findings agree with those of the elec-
trophysiological studies conducted by several authors, 
which suggest different innervation for the puborectalis 
muscle and external anal sphincter (4). Thus, theories that 
support the differences in innervations of these muscles 
are confirmed, although their motor nerves originate from 
the same parts of the spinal cord. Wendell-Smith report-
ed that the innervation of the pelvic floor muscles and 
the sphincters is related to their embryological origin. The 
muscles, which come from the sphincter cloacae, receive 
innervation from the pudendal nerve, and the distal mus-
cles of the pelvis (pelvicaudal muscles) receive innervation 
from the sacral nerves (2). During pelvic floor repair, the 
external anal sphincter is easily separated from the leva-
tor ani using neuromuscular stimulation, which contracts 
the external anal sphincter and ensures its identification. 
Stimulation above the assumed level of separation causes 
a contraction of the puborectalis muscle but not of the 
external anal sphincter. In favour of the above mentioned 
studies is the possible presence of an anatomical level of 
separation between the external anal sphincter and the 
puborectalis muscle, which is noted at an embryonic level 
among the muscles with a pelvic origin and cloacal origin 
(5). However, another study suggested that the puborec-
talis muscle may be innervated in its pelvic surface by 
branches of the pelvic nerves and in its perineal surface 
by branches of the pudendal nerve, while a third innerva-
tion of the levator ani may arise from the pudendal nerve 
(6, 7). This raises the question, why does pudendal nerve 
stimulation produce a contraction of only the external 
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anal sphincter and not of the puborectalis muscle? In ad-
dition, on digital transanal examination of the puborectalis 
muscle, a paradoxical event is observed. Upon voluntary 
contraction of the anal sphincter muscle, a simultaneous 
puborectalis contraction is perceived by the examiner’s 
finger. If the puborectalis muscle and external anal sphinc-
ter form a functional unit, is the puborectalis a voluntary 
muscle such as the external anal sphincter? Electrophysi-
ological studies fail to explain the functional unit between 
the puborectalis and external anal sphincter muscles, and 
this could be due to the close anatomical relation. This 
close relation of their anatomy is suggested in a study 
by Shafik (8), which states that stimulation of the exter-
nal anal sphincter is followed by an instantaneous mass 
contraction together with the external urethral sphincter, 
bulbocavernosus muscle and the puborectalis muscle (le-
vator ani). Similarly, stimulation of any of these muscles 
also leads to their mass contraction (8). This is a phenom-
enon that also occurs during the voluntary contraction 
of the anal sphincter muscles that probably originates in 
close anatomical relation of the pelvic floor muscles. Mor-
ever, the observed relaxation of the puborectalis muscle 
and the external anal sphincter during defecation, while 
the pubococcygeus muscle is simultaneously contracted, 
indicates that the puborectalis function is synergic with 
that of the external anal sphincter and at the same time 
different from that of the pubococcygeus muscle (levator 
ani). 

In conclusion, although the puborectalis and external 
anal sphincter muscles seem to have different innerva-
tions, the concept of a functional unit of these muscles is 
proposed due to their close anatomic relation. Given that 
the synergistic action of the above mentioned muscles 
defines the most important physiology of the anorectum 

and pelvic floor, accurate knowledge of their innervation 
may significantly contribute to the management of dys-
functional perineal syndromes.
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