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9.1             Pelvic Floor Anatomy 

 The pelvic fl oor is a complex anatomical unit 
grouping muscles, connective tissues, and bones. 
The pelvic  muscular diaphragm   is composed of 
the coccygeus muscle posteriorly and the levator 
ani anterolaterally. The levator ani consists of the 
iliococcygeus, the pubococcygeus, and the 
puborectalis muscle group. Through these struc-
tures pass the urological, genital, and intestinal 
tracts. The pelvic fl oor supports the pelvic organs 
and the spine. It is a complex functional unit 
involved in continence and evacuation of urine 
and stool, sexual function, and childbirth. 
However, the pelvic fl oor muscles are also part of 
a much wider muscular system known as the 
abdominal core, and act together with the dia-
phragm, the lower back, and the abdominal wall 
muscles infl uencing spinal stability, body pos-
ture, and breathing. The pelvic fl oor muscles con-
nect with some of the muscles of the thigh and as 
such are activated during walking, running, and 
other dynamic activities. The complex functions 
of the pelvic fl oor, which are both voluntary and 
refl exive, include visceral and somatic activities; 
they are explained by their innervation through 

the co-activation of the somatic and the auto-
nomic nervous system. The  pelvic innervation  , 
controlled by the supraspinal centers, explains 
the connections between the various pelvic 
organs and between these organs and their mus-
cular links. Therefore, the pelvic fl oor muscles 
are part of a complex adaptive system, which is 
under the control of brain centers. The role of the 
pelvic muscles is related to the function of the 
pelvic organs and of the core abdominal muscles 
and as such, the pelvic muscles represent a link 
between the inner and the outer world. The con-
sequence of this complexity is that their function 
may be altered by any of the components of this 
complex system. 

 Weakness or  relaxation   of the pelvic fl oor 
results in disorders such as urinary or fecal incon-
tinence and pelvic organ prolapse, which are eas-
ily recognized. Overactive pelvic fl oor is more 
challenging to diagnose as symptom presentation 
may be varied and are frequently not attributed to 
the pelvic fl oor muscles. Descent of the pelvic 
fl oor organs to the perineum isn’t typically 
observed in overactive pelvic fl oor. The symptoms 
of an overactive pelvic fl oor are often nonspecifi c 
and are frequently related to abdominal organ dys-
function or to muscle pain, which presents as a 
dull and diffuse sensation. Defecation disorders, 
voiding and/or sexual dysfunction and pain are the 
main expressions of an overactive pelvic fl oor. 
These symptoms do not always point clearly to the 
involvement of the pelvic fl oor muscles.  
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9.2     Pelvic Floor Function  and 
Gastrointestinal Involvement   

 In this paragraph, we will not describe the entire 
spectrum of the pelvic fl oor’s functions. Rather, 
we will restrict the scope to pelvic fl oor function 
as it relates to digestion and abdominal and pel-
vic pain. In recent literature, pelvic fl oor dys-
function is referred to by various terms. Several 
terms relate to the  pathophysiology   of the condi-
tion such as short pelvic fl oor [ 1 ], myofascial pel-
vic pain [ 2 ], non-relaxing pelvic fl oor [ 3 ], and 
hypertonic pelvic fl oor [ 4 ]. Other terms relate to 
the anatomical aspects of the dysfunction such as 
levator ani syndrome, puborectalis syndrome, 
piriformis syndrome, coccygodynia, although the 
pain was not always located in the coccyx [ 5 ]. 
Some more generalized terms, such as idiopathic 
perineal pain, are also used. This diverse termi-
nology shows differing pathophysiological 
understanding for the same condition. 

 Defecation is a complex integrative function 
that involves  the   digestive tract, the anorectum, 
and the pelvic fl oor. The foregut is innervated by 
the vagal system, the hindgut by the sacral para-
sympathetic nerves, the levator ani by sacral 
nerves, the internal anal sphincter by nerves orig-
inating from L4 level, and the external anal 
sphincter by the pudendal nerve. Only the latter is 
volitional. Therefore, synchronization of the 
autonomic and somatic neural functions of the 
pelvic fl oor muscles is essential in order to allow 
normal defecation and bladder evacuation. 

 An overactive pelvic fl oor may inhibit activity 
in the lower rectum and reduce the urge to defe-
cate or create a sensation of incomplete defecation 
[ 6 ,  7 ]. If the patient strains and employs Valsalva 
breathing in order to defecate, the over activation 
of the abdominal wall muscle will co- stimulate the 
pelvic fl oor muscles and impede defecation [ 8 ,  9 ].  

9.3     Mechanisms of Overactive 
Pelvic Floor: A Three- 
Dimensional Approach 

 The integration of pelvic fl oor functions is 
learned during childhood. To understand the 
complaints of a patient who suffers from pelvic 

fl oor dysfunction, we must investigate the acqui-
sition of the various pelvic fl oor functions along 
a three-dimensional system. Those three dimen-
sions are composed of the  horizontal axis   (pelvic 
fl oor structures), the vertical axis (the interaction 
with the central nervous system), and fi nally the 
axis of time. The central nervous system and 
brain axis are of particular importance as they 
link the inner and external world.  Symptoms   of 
pelvic fl oor dysfunction or pain generally occur 
after a long period of imbalance induced by either 
poor posture, a lack of synchronization between 
the viscera and the muscles, local persistent inju-
ries, or stress. Each component of this complex 
circuitry may affect pelvic fl oor function. 

  Defecation disorders   are a common cause of 
overactive pelvic fl oor and may be acquired in 
early childhood. Toilet training is the beginning 
of the cognitive control of continence. If the need 
to defecate is not properly perceived, recognized, 
or accepted, then continence may be affected. 
Children may learn to use a withholding mecha-
nism and abstain from defecation, leading to 
inappropriate activation of the neuronal circuitry 
linking the rectal nerves to the sacral plexus, the 
spine and the brain, resulting in future abnormal 
behavior. Approximately 50 % of constipated 
children contract rather than relax the external 
anal sphincter during defecation [ 10 ]. This reten-
tive habit may progress to  encopresis  . Eventually, 
this mechanical barrage will affect other anorec-
tal functions. In one study, it was demonstrated 
that 95 % of children with idiopathic constipation 
have  impaired rectal sensation   and weakening of 
rectal contraction during distension. This mecha-
nism contributes to diminished rectal evacuation 
[ 11 ]. One-third of children with idiopathic con-
stipation who were followed up beyond  puberty   
continued to report severe complaints of consti-
pation [ 12 ]. Over time, this dysfunction may 
become painful. About half of children with 
acute abdominal pain suffer from constipation, 
which was considered to be the cause of the pain 
[ 13 ]. Prolonged contraction of muscles activate 
locally the free ends of afferent nerves fi bers of 
the group III (thin myelinated fi bers) and group 
IV (non-myelinated fi bers), which transmit pain. 

 Constipated children frequently complain 
about urinary dysfunction such as  urinary tract 
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infection (UTI)   in 11 % of the cases and urinary 
incontinence in 63 % of the cases. The associa-
tion of  urinary dysfunction   with constipation is 
supported by the observation that resolution of 
fecal retention leads to the disappearance of day-
time urinary incontinence in 89 % of the cases 
and of UTI in 100 % of the children [ 14 ]. 

 There is a signifi cant association between early 
sexual abuse and gastroenterological functional 
symptoms [ 15 ]. In a study published in 1995, 
patients with a history of sexual abuse were more 
likely to complain of both constipation and diar-
rhea.  Anismus  , a condition characterized by anal 
muscle contraction, was more frequent in sexual 
abuse survivors, suggesting a perturbation of pel-
vic fl oor function [ 16 ]. In other studies on sexually 
abused children, gastrointestinal disorders met the 
diagnostic criteria for somatization disorder, pre-
senting with hypervigilance, anxiety, and psychi-
atric disorders. These patients have poor quality of 
life due to health-related issues, utilize the health 
care system more often, and report more pain [ 17 ]. 

 Visceral insults may express themselves as 
 musculoskeletal pain  . Visceral pain is diffi cult to 
diagnose when it is not related to obvious infl am-
mation, tumor, or to structural abnormalities. 
Visceral pain typically is not felt in the organ in 
which it is generated but in a distant muscular or 
cutaneous area of reference. This phenomenon is 
related to the dermatome organization of the ner-
vous system [ 18 ]. Organ dysfunction and pain 
without sign of organic disease are by far more 
frequent [ 19 ]. 

 These syndromes have in common a state of 
 visceral hypersensitivity   with a lower threshold 
of pain. Peripheral nociceptors are more respon-
sive than normal to painful stimuli (allodynia and 
hyperalgesia) and this leads to central sensitiza-
tion at the level of the dorsal horn. The phenom-
enon of viscerovisceral and visceromuscular 
sensitization appears and a “wind up” mecha-
nism stimulates the brain centers and the auto-
nomic system. The descending pain pathway 
becomes disinhibited and a state of chronic pain 
takes place. 

 In the periphery, the pelvic fl oor muscles 
shorten, weaken, and become a source of pain. 
The pain is myofascial, dull, and diffuse and is 
characterized by the presence of trigger points. 

 Trigger points   are sensitive spots found in tense 
muscles. Administering pressure to these trigger 
points produces pain and evokes projected pain in 
regional muscles. Locally, palpation of these mus-
cles may induce a muscular twitch reaction. 
Initially, the muscles are thick and overactive. 
When the cause persists, muscles remain chroni-
cally tight, blood fl ow is decreased and local 
hypoxemia leading to reduced muscle energy is 
observed. This process increases muscle pain. 
Eventually, local muscular shortening will give 
rise to taut bands and tender points resulting from 
hypersensitivity of the neural pathway in the mus-
cles. This hypersensitivity is due to sensitization of 
muscle nociceptor group III and IV afferent fi bers, 
leading to central nervous sensitization in the spi-
nal cord and brain. The patient may also struggle 
with a state of hypervigilance and stress according 
to the patient’s personality or experiences. If mus-
cle contraction is maintained, a vicious cycle may 
take place. When this state turns chronic, the mus-
cles will become fi brotic and weak. 

 The causative factors at the origin of this dys-
function may be related to pelvic viscera or to the 
perineal muscles. The “cross talk” between pel-
vic organs and the pelvic muscular layers can 
enhance further dysfunction and pain. Many 
patients have more than one underlying cause for 
their pain. 

 During  chronic irritation  , a negative interac-
tion between the organ and muscles may occur. 
Evacuation disorders may or may not be accom-
panied by pain. A persistent contraction of the 
levator ani muscle may complicate organ dys-
function further. Persistent levator ani contraction 
can be the result of skeletal imbalance, poor 
learned defecation habits, a chronic visceral injury 
such as the neuroinfl ammation seen in irritable 
bowel syndrome (IBS) or interstitial cystitis, or a 
guarding refl ex. This situation may be clinically 
confusing since dermatomal referred pain may 
last years after the primary injury is treated [ 20 ].  

9.4      Clinical Manifestations   

 The dominant or initial symptoms of overactive 
pelvic fl oor may be triggered either by visceral 
injury or myofascial pain. The pain may or may 
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not be associated with GI symptoms. When GI 
complaints do occur, typical complaints are: The 
patient can experience  constipation   with  obstruc-
tive defecation  , a sensation of incomplete rectal 
evacuation or anal blockage and a change of 
behavior with excessive straining to defecate 
and/or rectal digitation. These unpleasant sensa-
tions will sometimes induce changes in behavior 
such as the need to use rectal digitation, recurrent 
defecation attempts, or vaginal splinting in case 
of rectocele. Constipation may be associated with 
pain during or after rectal evacuation, caused by 
tension of the hypertonic pelvic muscles. Pain 
may be also related to IBS and to rectal hypersen-
sitivity [ 21 ,  22 ]; however, its origin is often 
unclear. It is vague, dull, persistent, and enhanced 
by muscle activation. It is defi ned as a sensation 
of deep perineal pressure often described as a 
“tennis ball stuck in the rectum.” The pain may 
be related to dyssynergic defecation and exces-
sive abdominal strain. In certain cases, the patient 
describes a cramping pain. 

 Pain is often more frequent during the second 
part of the day, absent at night and aggravated by 
prolonged sitting. It is often erroneously consid-
ered as pain of rectal origin although it is mainly 
of muscular origin. This is maintained by the 
Rome III classifi cation of functional anorectal 
and pelvic pain, which is primarily symptom 
based. It divides these pains into two categories:

•    Chronic proctalgia  
•   Proctalgia fugax    

 These categories are defi ned based on dura-
tion. Chronic proctalgia lasts more than 20 min. 
The symptoms must be present for 3 months or 
more in the last 6 months preceding the diagno-
sis. All organic causes of rectal pain must be 
ruled out. Chronic proctalgia is subdivided into 
two diagnoses:

    1.    Levator ani syndrome. The diagnosis of leva-
tor ani syndrome is made by clinical examina-
tion. There is a characteristic discomfort or 
pain upon digital posterior traction of the 
muscle. If no tenderness is observed during 
pressure application,    unspecifi c functional 

anorectal pain is diagnosed. Pain caused by 
levator ani tension is classifi ed as a “rectal 
pain.” This classifi cation is misleading as it is 
of muscular (levator ani) and not visceral (rec-
tum) origin.   

   2.    Unspecifi ed functional anorectal pain. The 
clinical examination does not help detect loca-
tion to the pain.     

 Anorectal functional pain is mainly associated 
with muscular pain at the level of the puborecta-
lis. Pain originating at the rectum, typically 
caused by mechanical rectal distension, is felt 
mainly in the lower left abdomen although it also 
projects to the S3 dermatome and musculotome 
as well. Chronic visceral pain is referred and felt 
in the corresponding dermatome through mecha-
nisms of visceromuscular convergence at the 
sacral posterior dorsal horn level. The innerva-
tion of the rectum and levator ani originates from 
the sacral plexus S2–S4. This may explain why a 
tense levator ani and rectal pain may share the 
same clinical expression. Therefore, pain in these 
dermatomes can be purely of muscular origin but 
may be also caused by any of the pelvic organs 
sharing the same sacral innervation. Pelvic pain 
may be generated by other pelvic organs such as:

•    Painful bladder—characterized by frequent 
urination, urgency, and chronic bladder- 
related pain.  

•   Vulvodynia—characterized by a burning sen-
sation and tenderness of the vulvar introitus.  

•   Chronic prostatitis.    

 The link between rectal pain and the pelvic 
organs is through viscerosomatic convergence, as 
previously described. 

 Pain can be also evoked by other pathologies 
which should be excluded by a thorough exami-
nation such as:

•    Strained hypertonic pelvic fl oor muscles 
related to anal fi ssure  

•   Prolapse of internal hemorrhoids  
•   Rectal mucosal prolapse with a recto-anal 

intussusception  
•   Overt rectal prolapse    
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 Pain is a subjective experience triggered by 
peripheral causes. Symptoms are the result of 
integration of visceral disease, overactive mus-
cles, and the cross talk between organs and mus-
cles under the control of the central nervous 
system. It is infl uenced by the cognitive and emo-
tional status of the patient. It  is   essential to exam-
ine the whole pelvic fl oor including pelvic organs 
and to assess for neuromuscular involvement 
before deciding on the best course of treatment.  

9.5     Clinical Examination 

 There is no well-established standard for clinical 
assessment of pelvic fl oor function. Since pain 
may be generated by any pelvic structure or 
referred to the pelvic fl oor, the examination has to 
address all possible origins. Inspection of the 
perianal area will exclude any periorifi cial pathol-
ogy or itching lesions. Overactive pelvic fl oor 
should be assessed by inspection of the perineum 
while the patient contracts the perineum as if try-
ing to stop micturition and then relaxes. A normal 
reaction of the perineum would be to be lifted up 
and then return to the resting position. If the 
patient cannot relax the pelvic fl oor muscles upon 
demand or during a push down effort, a non- 
relaxing perineum is diagnosed. Some patients 
will even contract the pelvic fl oor while bearing 
down, thus demonstrating a complete inversion of 
the muscular command, known as dyssynergy. 

 Digital anal examination is performed in order 
to assess relaxation or contraction of the perineal 
muscles. Pain or tenderness of the puborectalis is 
evaluated by exerting mild pressure with the 
index fi nger on both sides of the posterior 
puborectalis sling. If the patient is reluctant to 
undergo anal digitation, perineal contraction 
assessment can be carried out through a single 
fi nger insertion in the distal vagina when the 
patient is lying in the left lateral position. In case 
of  symptoms   of obstructive defecation without 
pain, local examination may be suffi cient. In case 
the pain is associated with other visceral signs, 
the examination should assess the whole pelvic 
fl oor. Other superfi cial and deep pelvic muscles 
should be palpated to determine their tonus and 

map the presence of taut bands and trigger points 
(from posterior to anterior successively the coc-
cygeus, piriformis, internal obturator, pubococ-
cygeus, iliococcygeus, superfi cial transverse 
perineal, perineal body, bulbospongiosus, and 
ischiocavernosus muscles). The coccyx, the 
ischial spine, and the pubis should also be pal-
pated to assess for tenderness. When pain is the 
dominant symptom, a global evaluation of the 
pelvic fl oor, the gluteal muscle, lower abdomen, 
and lower back are also important, since pain 
may be associated with muscle contractions or be 
of referred origin. This pain-mapping is of para-
mount importance for establishing the correct 
diagnosis and plan treatment accordingly.  

9.6     Pelvic Floor  Investigations   

  Examinations   are needed to help establish the 
cause of diffi cult defecation or to evaluate 
patients with obstructive defecation. In most 
cases, an anorectal manometry and balloon evac-
uation test (BET) will suffi ce to demonstrate def-
ecating dysfunction.  

9.7     Anorectal Manometry 
and Rectal Balloon 
Evacuation Test 

 Manometry is a clinical evaluation tool used to 
assess anal resting pressure, elevation of the anal 
basal pressure at strain and rectal sensitivity. 
Manometry techniques have evolved over the 
years from water perfusion to solid-state micro- 
transducers, which now allow to perform high- 
resolution manometry. During normal defecation, 
the intrarectal pressure increases while the anal 
pressure is supposed to decrease. In the case of 
defecation disorders, the rectoanal gradient 
diminishes [ 23 ]. 

 The cause may be low rectal pressure during 
straining or a paradoxical contraction of the anus. 
In such cases, strong traction forces on the exter-
nal anal sphincter and on the puborectalis muscle 
[ 24 ]. As time goes on, this repetitive high pres-
sure may elicit muscular pain from overloaded 
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muscles. Patients suffering from overactive pel-
vic fl oor may have a high anal resting pressure. 
But there  is   an imperfect correlation between the 
elevation of anal pressure at strain during anorec-
tal manometry and the delay to evacuate a rectal 
balloon at strain [ 25 ]. 

 A rectal balloon expulsion test is an excellent 
adjunct to diagnose obstructive defecation. It is a 
simple, inexpensive procedure. The technical 
conditions of this method are not standardized, so 
the results in the literature are disparate. Most 
often, patients are asked to expel a rectal balloon 
fi lled with 50–60 mL of lukewarm water, in a pri-
vate commode. The time it takes to expel the bal-
loon or the number of attempts done is rated. As 
an alternative, variable fi lling volumes can be 
used which are superior to the volume perceived 
by the patient as a need to defecate. The variation 
in modalities by which this test is carried out 
explains the wide variation in outcomes reported 
in the literature. Minguez et al. reported a sensi-
tivity of 88 % and a specifi city of 89 % with a 
negative predicating value of 97 % [ 26 ]. On the 
other hand, Rao et al. found opposite results, 
showing this test to have low sensitivity and spec-
ifi city [ 27 ]. Combined with a balloon expulsion 
test, anorectal manometry confi rms a diagnosis 
of obstructive defecation [ 28 ].  

9.8     Imaging 

 A detailed description of imaging techniques for 
pelvic fl oor assessment is beyond the scope of 
this chapter and can be found in Chap.   13     of this 
book. 

 Imaging studies can be ordered to diagnose a 
pelvic fl oor defect, if a rectocele or an enterocele 
are suspected upon clinical examination. Pelvic 
fl oor imaging will defi ne the opening of the pos-
terior anorectal angle at strain, the quality of rec-
tal evacuation and the synchronization of muscle 
activation. Additionally, imaging may demon-
strate organ displacement during rectal evacua-
tion and provide further information regarding 
posterior pelvic fl oor function in more complex 
cases. These investigations can exclude organ 
pathology. Several imaging techniques are used 

to diagnose functional or structural pelvic fl oor 
disorders which can disturb the defecation pro-
cess. X-ray defecography is the oldest method. It 
is however limited to the study of the posterior 
pelvic compartment. MR defecography can show 
the anterior and the posterior pelvis without the 
inconvenience of using pelvic irradiation. It is a 
good imaging method for the evaluation of defe-
cation disorders in 94 % of patients, selected by 
clinical complaints [ 29 ]. Ultrasound is an excel-
lent way to diagnose the defecation functional 
 and   anatomical disorders since it can visualize at 
the same time the anterior and the posterior pel-
vic compartments, showing the dynamics of a 
simulated rectal evacuation and its infl uence on 
the whole pelvic fl oor without exposure to irra-
diation. We described the technique of dynamic 
transperineal ultrasound and we recently com-
pared ultrasound defecography to X-ray defecog-
raphy. The results of our study demonstrated 
good agreement between DEF and DTP-US for 
the detection of posterior pelvic fl oor dysfunc-
tions at strain, in patients suffering from any kind 
of defecation disorders [ 30 – 32 ]. 

 A very high accuracy of DTP-US was found for 
the detection of large rectocele, enterocele, intus-
susception, and rectal prolapse (92 %, 89 %, 83 %, 
and 94 %, respectively). The level of concordance 
was good for the diagnosis of mid-size rectoceles 
(74 %) [ 33 ]. In all cases of new onset constipation, 
in particular those associated with rectal bleeding, 
cancer of the colon should be ruled out.  

9.9     Treatment 

  Treatment   varies according to the clinical presen-
tation. The physician should determine which the 
dominant complaint is: pelvic dysfunction or 
pain, and whether they are associated. 

9.9.1      Patient Education 
and Reassurance   

 In all cases, the fi rst step is to reassure the patient 
that the pathology is of benign nature [ 34 ]. 
Patients should then be informed about anatomy 
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and function of the pelvic fl oor and the anterior 
abdominal wall muscles. Patient can be trained to 
palpate their perineal and abdominal muscles and 
become able to differentiate between relaxed and 
tense state. A model of integration and synchro-
nization of the pelvic and abdominal muscles can 
be graphically shown and simply explained. It 
may be helpful to show the patient a diagram 
demonstrating the interrelation between anorec-
tal and perineal muscles.  

9.9.2      Nutritional Management   

  Treatment   for constipation related to an overac-
tive pelvic fl oor includes providing suggestions 
for dietary interventions. The patient’s diet 
should include 20–25 g of fi bers with consequent 
hydration and regular exercise. If this treatment 
is not suffi cient, the patient should take a supple-
ment of osmotic laxatives such as polyethylene 
glycol or lactulose.  

9.9.3     Biofeedback 

 If obstructive defecation is the main symptom of 
overactive pelvic fl oor, biofeedback should be 
prescribed. Biofeedback  treatment   of constipation 
due to OPF has been demonstrated to be more 
effective than polyethylene glycol [ 35 ] and supe-
rior to diet and exercise [ 36 ]. The course of treat-
ment should be based on clinical examination and 
anorectal manometry. The patient should be 
taught to augment the abdominal pressure, while 
doing a  Valsalva maneuver   to lower the dia-
phragm. At the same time, the patient should learn 
to distinguish the pelvic fl oor muscles from the 
abdominal muscles and avoid squeezing the peri-
neal muscles when bearing down to evacuate the 
rectum and progressively relax them instead. An 
intrarectal balloon can give a feedback measure of 
the intra-abdominal pressure. An anal balloon or 
superfi cial EMG sensors will show the tension of 
the perineal muscles on a computer screen. The 
therapist may help the process by gently pulling 
out the rectal balloon. In the case of abnormal rec-
tal sensation, the patient should be offered a sen-

sory program to normalize the threshold pressure 
of the urge to defecate. This method can be used 
for patients with either high or low rectal sensitiv-
ity. Patients will generally improve their threshold 
sensitivity for the urge to defecate. 

 When pain accompanies the diagnosis of leva-
tor ani syndrome, biofeedback is strongly recom-
mended. Chiarioni et al., in a prospective study 
comparing various modalities in the treatment of 
levator ani syndrome, demonstrated adequate 
relief of pain in 87 % of the biofeedback group 
and only 45 % of the electrostimulation group. 
The benefi ts of biofeedback were maintained for 
1 year following treatment cessation [ 19 ] A thor-
ough discussion of  EMG   biofeedback is available 
in Chap.   12    .  

9.9.4     Electrical Stimulation 

  Electrical stimulation   has been demonstrated to 
be superior to digital massage but inferior to bio-
feedback. In the previously mentioned study by 
Chiarioni et al., adequate pain relief was reported 
by 87 % for biofeedback, 45 % for EGS, and 
22 % for massage. Pain intensity decreased from 
6.8 (0–10 scale) at baseline to 1.8 after biofeed-
back, 4.7 after EGS, and 6.0 after massage. 
Improvement was maintained for 12 months 
[ 19 ]. The same protocol of biofeedback as for 
dyssynergic defecation was used for patients suf-
fering from levator ani pain. This study showed 
that the improvement in relaxing the pelvic fl oor 
muscles when straining and the improved ability 
to evacuate a balloon was effi cient in lowering 
pelvic pain level. This confi rms that levator ani 
syndrome and dyssynergic defecation appear to 
represent different manifestations of the same 
underlying disorder.  

9.9.5      Botulinum A Toxin   

 A small, randomized controlled crossover study 
compared the effects of 100 units of botulinum A 
toxin vs. placebo injections into the levator ani 
showed no signifi cant benefi t [ 37 ]. However, 
other uncontrolled studies show that botulinum 
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toxin injection is an effective therapy for anorec-
tal dysfunction in patients with defecation disor-
ders [ 38 ]. A placebo controlled trial evaluating 
BoTox injection in patients suffering from 
chronic pelvic fl oor pain with muscular spasm, 
demonstrated a reduction  in   vaginal pressure, but 
the pain was reduced only partially and did not 
differ from placebo [ 39 ].  

9.9.6     Local  Analgesic Treatment   

 Injections of 10 cc of 0.25 % bupivacaine, 10 cc 
of 2 % lidocaine, and 1 cc (40 mg) of triamcino-
lone were given in the levator ani in a short-term 
prospective study. Thirteen of 18 women 
improved with the fi rst trigger point injection 
resulting in a comprehensive success rate of 
72 %. Six (33 %) of 18 women were completely 
pain free. However, this study was performed on 
a small selected group of non-randomized 
patients [ 40 ].  

9.9.7      Oral Medications 
for Chronic Pain   

 When the pain is severe, it must be treated as a 
disease that involves the central nervous system 
and not only its peripheral origins. Tricyclic anti-
depressants should not be used as the fi rst-line 
therapy in patients with levator ani syndrome and 
pain since they may aggravate constipation. 
Gabapentin and pregabalin can be used, as well 
as SNRIs, to elevate the pain threshold in the 
most severe cases, like in other pain management 
protocols, but there are no studies to evaluate the 
effi cacy of these medications in this context [ 41 ].  

9.9.8      Sacral Nerve 
Neuromodulation   

 It is unclear whether sacral modulation is an 
appropriate and effective treatment method for 
treating pelvic pain. There are contradictory 
results in the literature with only small, non- 
randomized studies [ 42 ,  43 ]. In a review of studies 

of seven centers, Baeten reported good short-term 
outcome in patients treated for severe constipa-
tion. Percutaneous nerve evaluation, which is the 
fi rst step of treatment, is indicative of sacral nerve 
neuromodulation (SNM) effi cacy [ 44 ]. In a series 
of patients with refractory constipation, sacral 
neuromodulation showed good results in 50 % of 
the patients. Approximately 90 % of the patients 
who benefi ted from SNM maintained improve-
ment over a median follow- up period of 38 months 
(18–62 months) [ 45 ]. In another study, 12 patients 
suffering from prolonged refractory chronic anal 
and perineal pain were implanted with sacral neu-
romodulation. After a mean follow-up of 15 
months (range 3–80 months), visual analog  pain 
  scores had signifi cantly improved [ 42 ].   

9.10     Conclusion 

 GI comorbidities are part of a spectrum of symp-
toms observed in patients with overactive pelvic 
fl oor. GI dysfunction may be the cause, or the 
consequence, of an overactive pelvic fl oor, 
through the process of spinal neural visceroso-
matic convergence and should be assessed in 
each patient presenting with GI complaints. 
Dysfunction refers to dysregulation of a complex 
network integrating many components in the cen-
tral nervous system and in the periphery which 
together execute a specifi c function. Defecation 
is an acquired function requiring sensory and 
motor coordination, through conscious and 
unconscious mechanisms. It is under voluntary 
control through pelvic fl oor muscle activation, 
when withholding an urge to defecate. The rec-
tum and most pelvic muscles share the same 
innervation and act in coordination, at different 
levels. When mechanical distension is severe or 
infl ammation develops, the dysfunction may 
become painful. The pain is vague, persistent, 
and sometimes dominant and may become 
chronic. All possible underlying causes for pain 
ought to be diagnosed and treated. Pain can occur 
in some patients due to prolonged mechanical 
dysfunction or in association with local injury. 
The assessment and management of the overac-
tive pelvic fl oor is an essential component of GI 

M. Beer-Gabel



129

practice, and GI physicians must increase their 
awareness of their role in the multidisciplinary 
approach to the overactive pelvic fl oor.     
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