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Abstract

Objective: To calculate the prevalence of pelvic floor tenderness 
in the population of women with pelvic pain and to determine its 
implications for symptoms of pelvic pain .

Methods: We conducted a retrospective review of patients with 
pelvic pain at a tertiary referral centre. Pelvic floor tenderness 
was defined as levator ani tenderness on at least one side 
during single digit pelvic examination . The prevalence of pelvic 
floor tenderness in this cohort of women with pelvic pain was 
compared with the prevalence in a cohort of women without 
pain attending a gynaecology clinic . In the women with pelvic 
pain, multiple regression was performed to determine which 
variables were independently associated with pelvic floor 
tenderness .

Results: The prevalence of pelvic floor tenderness was 40% 
(75/189) in the cohort with pelvic pain, significantly greater 
than the prevalence of 13% (4/32) in the cohort without pain 
(OR 4 .61; 95% CI 1 .55 to 13 .7, P = 0 .005) . On multiple logistic 
regression, superficial dyspareunia (OR 4.45; 95% CI 1.86 to 
10 .7, P = 0 .001), abdominal wall pain (OR 4 .04; 95% CI 1 .44 to 
11 .3, P = 0 .005), and bladder base tenderness (OR 4 .65;  
95% CI 1 .87 to 11 .6, P = 0 .001) were independently associated 
with pelvic floor tenderness. Pelvic floor tenderness was 
similarly present in women with or without underlying 
endometriosis .

Conclusion: Pelvic floor tenderness is common in women with 
pelvic pain, with or without endometriosis, and is a contributor 
to superficial dyspareunia. Pelvic floor tenderness was 
also associated with abdominal wall pain and bladder base 
tenderness, suggesting that nervous system sensitization is 
involved in the etiology of pelvic floor tenderness.

Résumé

Objectif : Calculer la prévalence de la sensibilité du plancher 
pelvien au sein de la population des femmes qui connaissent des 
douleurs pelviennes et déterminer ses implications pour ce qui est 
des symptômes de la douleur pelvienne .

Méthodes : Nous avons mené une analyse rétrospective auprès 
de patientes connaissant des douleurs pelviennes au sein d’un 
centre spécialisé tertiaire . La sensibilité du plancher pelvien a 
été définie comme étant une sensibilité du muscle releveur de 
l’anus ressentie au moins d’un côté au cours d’un examen pelvien 
mené au moyen d’un seul doigt . La prévalence de la sensibilité du 
plancher pelvien au sein de cette cohorte de femmes connaissant 
des douleurs pelviennes a été comparée à la même prévalence 
au sein d’une cohorte de femmes exemptes de douleurs 
fréquentant une clinique de gynécologie . Chez les femmes 
connaissant des douleurs pelviennes, une régression multiple a 
été menée en vue d’identifier les variables qui étaient associées 
de façon indépendante à la sensibilité du plancher pelvien .

Résultats : La prévalence de la sensibilité du plancher pelvien était 
de 40 % (75/189) au sein de la cohorte « douleurs pelviennes »; 
elle était donc considérablement supérieure à la prévalence de 
13 % (4/32) qui a été constatée au sein de la cohorte « absence 
de douleur » (RC, 4,61; IC à 95 %, 1,55 - 13,7, P = 0,005) . Dans 
le cadre de la régression logistique multiple, la dyspareunie 
superficielle (RC, 4,45; IC à 95 %, 1,86 - 10,7, P = 0,001), la 
douleur ressentie au niveau de la paroi abdominale (RC, 4,04; 
IC à 95 %, 1,44 - 11,3, P = 0,005) et la sensibilité de la base de 
la vessie (RC, 4,65; IC à 95 %, 1,87 - 11,6, P = 0,001) étaient 
associées de façon indépendante à la sensibilité du plancher 
pelvien . Cette dernière était tout aussi présente chez les femmes 
qui connaissaient une endométriose sous-jacente que chez les 
femmes qui ne connaissaient pas une telle pathologie .

Conclusion : La sensibilité du plancher pelvien est courante chez les 
femmes qui connaissent des douleurs pelviennes, en présence 
ou non d’une endométriose, et contribue à la dyspareunie 
superficielle. Elle a également été associée à la douleur ressentie 
au niveau de la paroi abdominale et à la sensibilité de la base de 
la vessie, ce qui semble indiquer que la sensibilisation du système 
nerveux est impliquée dans son étiologie .
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INTRODUCTION

Pelvic pain in women can manifest as dysmenorrhea, 
chronic pelvic pain, and dyspareunia; a common cause 

is endometriosis.1 Dyspareunia is reported by one half  
of  women seen in a primary care setting.2 Dyspareunia is 
categorized as superficial (pain with intromission) or deep 
(pain felt internally).3 The major impact of  dyspareunia on 
women’s health, quality of  life, and relationships has been 
well documented.3 Vulvodynia is the most common cause 
of  superficial dyspareunia.3

Dysfunction of  the musculoskeletal system is an important 
but underappreciated aspect of  pelvic pain in women.4–6 
Musculoskeletal dysfunction has been demonstrated 
in women with chronic pelvic pain, and the importance 
of  musculoskeletal assessment in women with chronic 
pelvic pain has been emphasized in reviews and national 
guidelines.4–6 One form of  musculoskeletal dysfunction 
involves the pelvic floor musculature. For example, 
increased pelvic floor tone (vaginismus) is recognized as 
capable of  exacerbating dyspareunia,4–6 particularly in the 
context of  vulvodynia. In addition to vaginismus, pelvic 
floor tenderness has been reported in 75% of  women with 
pelvic pain, and specific levator ani tenderness in 22% to 
43%.7–9 Interobserver reliability has been shown to be good 
for the presence or absence of  pelvic floor tenderness 
(к = 0.76 to 0.91),7,10 but limited if  specific muscles such 
as components of  levator ani or the degree of  tenderness 
were considered.8 One study showed an association 
between pelvic floor tenderness and dyspareunia, but 
the type of  dyspareunia was not specified, and other 
physical examination findings that may be important for 
dyspareunia were not controlled for.7

The objective of  this retrospective study was to confirm the 
prevalence of  pelvic floor tenderness in a tertiary referral 
population of  women with pelvic pain mostly related to 
endometriosis, and to determine which demographic 
factors and which symptoms and signs are associated 
with pelvic floor tenderness. Our hypothesis was that 
pelvic floor tenderness would be specifically implicated in 
superficial dyspareunia even after controlling for potential 
confounders.

METHODS

We conducted a retrospective chart review of  all 
consecutive patients with pelvic pain seen by a single care 
provider (P.Y.) at the BC Women’s Centre for Pelvic Pain 
and Endometriosis, which is the tertiary referral centre 
for the province of  British Columbia.11 We included 
consecutive new referrals for assessment of  pelvic pain 

from January to December 2012. We excluded patients in 
whom a pelvic examination could not be performed (e.g., 
because of  severe vaginismus).

Charts were reviewed for the outcome of  interest: pelvic 
floor tenderness. Using a single digit pelvic examination, 
the levator ani muscles on each side were palpated for 
tenderness, using enough pressure to start to blanch the 
fingernail bed.6 Tenderness on each side was rated by the 
patient as absent, mild, moderate, or severe. The obturator 
and piriformis muscles were not palpated, and the different 
components of  levator ani were not differentiated.

Charts were also reviewed for demographic factors 
(age, BMI, parity), diagnosis of  endometriosis, patient 
symptoms (dysmenorrhea, chronic pelvic pain, deep 
dyspareunia, superficial dyspareunia, bladder symptoms 
such as frequency and urgency, and bowel symptoms such 
as diarrhea and/or constipation), and findings on physical 
examination (positive Carnett test,12 Q-tip tenderness of  
the vulvar vestibule for provoked vestibulodynia, and 
bladder base tenderness).

Endometriosis was defined in two ways. First, endometriosis 
was defined by the presence of  laparoscopically diagnosed 
endometriosis, with or without histological confirmation, 
which is consistent with a recent consensus statement 
for endometriosis research.13 Our second definition 
of  endometriosis included laparoscopically diagnosed 
endometriosis in addition to cases of  clinically suspected 
endometriosis based on history and physical examination 
(e.g., cul-de-sac or uterosacral tenderness or nodularity). 
The reason for having this second inclusive definition was 
that many women with probable endometriosis elect not 
to undergo laparoscopy; the diagnosis is therefore never 
confirmed, although the presence of  endometriosis is 
very likely. We have previously shown that features of  
the history (e.g., moderate to severe dysmenorrhea) and 
the pelvic examination (e.g., cul-de-sac or uterosacral 
tenderness or nodularity) have reasonable predictive 
value for abnormalities identified at laparoscopy such as 
endometriosis.14,15

Dysmenorrhea was defined as the presence of  menstrual 
cramping. Chronic pelvic pain was defined as the presence 
of  any pelvic pain other than dysmenorrhea; it could be 
right-sided, left-sided, or central, and could be daily or 
intermittent, with or without cyclical exacerbation. In 
identifying superficial and deep dyspareunia, women who 
were not sexually active were excluded. On abdominal 
examination, abdominal wall pain was present if  the Carnett 
test was positive: i.e., abdominal tenderness remained the 
same or worsened with abdominal wall contraction.12 
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Abdominal wall pain was absent if  there was no abdominal 
tenderness or the Carnett test was negative, i.e., abdominal 
tenderness improved with abdominal wall contraction 
(visceral tenderness only). On pelvic examination, in 
addition to endovaginal ultrasound-assisted palpation of  
the structures implicated in endometriosis (e.g., cul-de-sac 
and uterosacral ligaments),15 we also recorded whether 
the bladder base (anterior vaginal wall) was tender. 
Q-tip palpation of  the vulvar vestibule for provoked 
vestibulodynia16 was done only in a subset of  women (e.g., 
primarily those with superficial dyspareunia, but including 
some women with deep dyspareunia or no dyspareunia).

For the analysis, pelvic floor tenderness was defined as 
any degree of  tenderness (mild, moderate, or severe) on 
at least one side at the time of  digital examination, coded 
as a binary variable: present or absent. In the first analysis, 
we calculated the prevalence of  pelvic floor tenderness in 
the cohort of  women with pelvic pain. This prevalence 
was then compared (using the Fisher exact test) with 
the prevalence of  pelvic floor tenderness in the series 
of  controls: consecutive referred patients without pelvic 
pain, who were seen by the same single care provider 
between January 2012 and December 2012, and in whom 
digital pelvic examination to palpate the pelvic floor was 
routinely performed. These patients without pelvic pain 
were referred because of  uterine fibroids, ovarian cysts, 
endometrial or cervical polyps, abnormal uterine bleeding, 
or infertility.

In the second analysis, we tested for bivariate associations 
in the cohort of  women with pelvic pain between pelvic 
floor tenderness (present/absent) and other variables 
collected on chart review. All variables recorded on chart 
review, except for age and BMI, were coded as binary (e.g., 
dysmenorrhea present/absent). Thus, bivariate analyses 
were performed using the Fisher exact test or Mann-
Whitney test. Multiple logistic regression was then carried 
out using likelihood ratio modelling to determine which 
variables had an independent association with pelvic 
floor tenderness in the pelvic pain sample. Regression 
assumptions were checked, and all 2 × 2 interactions were 
tested with correction for multiple comparisons.

The analysis was then repeated by considering severity 
of  tenderness (absent = 0, unspecified = N/A, mild = 1, 
moderate = 2, severe = 3, with right and left sides 
combined for a total score of  0 to 6), using multiple linear 
regression with stepwise modelling. Finally, the analysis 
was also repeated specifically for moderate-to-severe pelvic 
floor tenderness (i.e., at least one side with moderate-to-
severe tenderness), using multiple logistic regression with 
likelihood ratio modelling.

The level of  significance was set at P < 0.05. All statistical 
analyses were performed using SPSS 21.0 (IBM Corp., 
Armonk, NY). Missing data were excluded pair-wise 
for each analysis, without the use of  imputation. It was 
estimated that approximately 175 women with pelvic pain 
and approximately 35 women without pelvic pain would 
meet the requirements for inclusion in the study. For the 
first analysis, these estimated sample sizes (with α = 0.05, 
power = 0.90, and estimated probability of  pelvic floor 
tenderness of  10% in the cohort without pelvic pain) 
would allow the Fisher exact test to detect a probability of  
pelvic floor tenderness of  at least 36% in the women with 
pelvic pain.17

This study was approved by the Research Ethics Board of  
the University of  British Columbia, and met the STROBE 
criteria.18

RESULTS

One hundred ninety-three consecutively referred women 
met the inclusion criteria in the cohort of  women with 
pelvic pain. Four cases were excluded because of  severe 
vaginismus, leaving 189 cases in the pelvic pain cohort 
(Figure). In this cohort, pelvic floor tenderness was present 
on the right side in 29% (55/189) and on the left side in 
29% (55/189), including women in whom tenderness was 
present bilaterally. Pelvic floor tenderness was present on 
the right side alone in 11% (20/189), on the left side alone 
in 11% (20/189), and bilaterally in 19% (35/189).

Using the definition of  pelvic floor tenderness as any 
tenderness on at least one side, the prevalence of  pelvic 
floor tenderness was 40% (75/189) in the pelvic pain 
cohort, which was significantly greater than the prevalence 
of  pelvic floor tenderness of  13% (4/32) in the control 
cohort without pelvic pain (OR 4.61; 95% CI 1.55 to 13.7, 
P = 0.005). There were no significant differences between 
the two groups of  women in BMI (25.6 ± 6.3 kg/m2  

[n = 173] vs. 24.2 ± 5.3 kg/m2 [n = 31], P = 0.33) or parity 
(44% [79/181] parous vs. 63% [20/32] parous, P = 0.056), 
but women without pelvic pain had a higher mean (± SD) 
age (33.9 ± 9.4 years [n = 189] vs. 45.5 ± 11.4 years 
[n = 32], P < 0.001), likely because the cohort without 
pelvic pain included women with perimenopausal bleeding.

Of  the four women without pelvic pain who had 
pelvic floor tenderness, one was referred because of  
an endometrial polyp but was found to have a long-
standing history of  deep dyspareunia. A second woman 
was referred because of  abnormal uterine bleeding but 
was found on examination to have uterine tenderness. 
A third woman was referred because of  a large uterine 
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fibroid, but had a history of  fibromyalgia and was found 
to have diffuse hyperalgesia and moderate vaginismus on 
pelvic examination. Therefore, these three women had 
underlying pain that could have been related to the pelvic 
floor tenderness. The fourth woman had a large uterine 
fibroid but no pain, and thus the reason for the pelvic floor 
tenderness was not clear.

In the women with pelvic pain, the bivariate associations 
between variables on the chart review and pelvic floor 
tenderness are summarized in Table 1. Chronic pelvic pain 
(P = 0.005), superficial dyspareunia (P < 0.001), abdominal 
wall pain (P < 0.001), and bladder base tenderness 
(P < 0.001) were associated with pelvic floor tenderness 
(Table 1). Notably, pelvic floor tenderness was equally 
present in women with and without endometriosis, and 
there was no association between pelvic floor tenderness 
and Q-tip tenderness of  the vestibule (Table 1).

With logistic regression, superficial dyspareunia 
(P = 0.001), abdominal wall pain (P = 0.005), and bladder 
base tenderness (P = 0.001) were the only variables with an 
independent association with pelvic floor tenderness in the 
women with pelvic pain (Table 2).

We also repeated the analysis considering the severity 
of  the pelvic floor tenderness (scored from 0 to 6) in 
the women with pelvic pain (Table 3). On multiple linear 
regression, superficial dyspareunia (OR 0.82 [95% CI 0.29 
to 1.35], P = 0.003), abdominal wall pain (OR 0.80 [95% CI  
0.25 to 1.35], P = 0.005), and bladder base tenderness  
(OR 1.14 [95% CI 0.55 to 1.73], P < 0.001) had independent 
associations with the severity of  pelvic floor tenderness.

The analysis was then repeated for women with moderate-
to-severe pelvic floor tenderness on at least one side. 
Moderate-to-severe pelvic floor tenderness was present 
in 21% (40/189) of  women with pelvic pain; this was 
significantly more than in the control women without pelvic 
pain (0/31; P = 0.004). On multiple logistic regression, 
superficial dyspareunia (OR 5.15 [95% CI 1.75 to 15.1], 
P = 0.002), abdominal wall pain (OR 15.3 [95% CI 1.89 to 
124.2], P < 0.001), and bladder base tenderness (OR 3.48 
[95% CI 1.26 to 9.61], P = 0.015) continued to be the only 
variables with an independent association with moderate-
to-severe pelvic floor tenderness.

DISCUSSION

In this retrospective study, pelvic floor tenderness 
(specifically of  the levator ani) was common in the cohort 
of  women with pelvic pain (40%), and was significantly 
more common than in the cohort without pelvic pain 
(13%). Our findings are remarkably similar to those of  
Montenegro et al., who also studied levator ani tenderness 
in cohorts of  women with pelvic pain and controls (43% 
vs. 4%).7 On logistic regression, pelvic floor tenderness 
was specifically associated with one symptom and two 
signs: superficial dyspareunia, abdominal wall pain, and 
bladder base tenderness.

The association between pelvic floor tenderness and the 
symptom of  superficial dyspareunia is a strong association 
for several reasons. First, it was confirmed on multiple 
logistic regression, controlling for other factors including 
findings on physical examination (abdominal wall pain, 
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Table 1. Bivariate association
 
 
Variable*

Pelvic floor 
tenderness present 

(n = 75)

Pelvic floor 
tenderness absent 

(n = 114)

 
 
P

Demographics

Age 33 .0 ± 10 .0 (n = 75) 34 .6 ± 9 .0 (n = 114) 0 .22†

BMI, kg/m2 25 .7 ± 6 .8 (n = 70) 25 .5 ± 6 .0 (n = 103) 0 .70†

Parous 41% (30/73) 45% (49/108) 0 .65

Endometriosis

Laparoscopically diagnosed 78% (36/46) 79% (53/67) 1 .00

Laparoscopically diagnosed + clinically suspected 60% (45/75) 68% (78/114) 0 .28

Symptoms

Dysmenorrhea 86% (54/63) 86% (89/104) 1 .00

Non-dysmenorrhea chronic pelvic pain 92% (67/73) 76% (81/107) 0 .005

Right sided chronic pelvic pain and right sided  
pelvic floor tenderness

62% (32/52) 45% (57/126) 0 .07

Right sided chronic pelvic pain and left sided pelvic  
floor tenderness

55% (29/53) 48% (60/125) 0 .51

Left sided chronic pelvic pain and left sided pelvic  
floor tenderness

60% (31/52) 40% (50/125) 0 .021

Left sided chronic pelvic pain and right sided pelvic  
floor tenderness

53% (27/51) 43% (54/126) 0 .25

Superficial dyspareunia 70% (38/54) 30% (26/88) < 0 .001

Deep dyspareunia 84% (54/64) 74% (73/99) 0 .13

Bladder symptoms 69% (51/74) 57% (62/109) 0 .12

Bowel symptoms 65% (48/74) 72% (78/109) 0 .42

Signs

Q-tip tenderness of the vulvar vestibule  
(provoked vestibulodynia)

66% (29/44) 54% (20/37) 0 .36

Bladder base tenderness 67% (50/75) 13% (15/114) < 0 .001

Abdominal wall pain 88% (65/74) 52% (58/112) < 0 .001

Right sided abdominal wall pain and right sided pelvic 
floor tenderness

67% (36/54) 32% (42/132) < 0 .001

Right sided abdominal wall pain and left sided pelvic  
floor tenderness

57% (31/54) 36% (47/132) 0 .009

Left sided abdominal wall pain and left sided pelvic  
floor tenderness

63% (34/54) 36% (48/132) 0 .001

Left sided abdominal wall pain and right sided pelvic  
floor tenderness

70% (38/54) 33% (44/132) < 0 .001

*All variables coded as binary (present/absent), except for age and BMI .

†Mann-Whitney test due to non-normal distributions . Fisher exact test performed for all other analyses .
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bladder base tenderness, and suspicion of  endometriosis). 
Second, the odds ratio (4.45) was clinically significant. 
Third, the association between pelvic floor tenderness and 
superficial dyspareunia was present even when considering 
the severity of  pelvic floor tenderness (rated 0 to 6) and 
when considering only moderate-to-severe pelvic floor 
tenderness. Fourth, there was no association between 
pelvic floor tenderness and deep dyspareunia, indicating the 
specificity of  the association with superficial dyspareunia. 
Our finding of  an association between pelvic floor (levator 
ani) tenderness and dyspareunia is similar to the findings of  
Montenegro et al.,7 but contrasts with those of  Tu et al.,9  
which did not show an association. This heterogeneity 
may be related to the fact that only our study differentiated 
between superficial and deep dyspareunia.

The association between pelvic floor tenderness and 
superficial dyspareunia supports our hypothesis and has 
clinical and pathophysiologic relevance. A tender pelvic 
floor should be recognized as a cause of  superficial 
dyspareunia, similar to other causes such as provoked 
vestibulodynia and vaginismus. It was interesting that 
pelvic floor tenderness was not associated with provoked 
vestibulodynia in the women with pelvic pain, indicating an 
etiology independent of  vulvodynia.

Instead, pelvic floor tenderness (for example, due to 
myofascial trigger points in the levator ani) could have a 
somatic or visceral origin.19 Somatic causes of  pelvic floor 
tenderness could include trauma, overuse of  the levator 
ani (as in vaginismus), or postural changes affecting the 
levator ani.19 Visceral causes of  pelvic floor tenderness may 
arise from the uterus or adnexa (e.g., endometriosis), the 
bladder (e.g., interstitial cystitis), or the bowel (e.g., irritable 
bowel syndrome).19 It is probable that both somatic and 
visceral causes of  pelvic floor tenderness are contributors 
in our population. Jarrell et al. have shown that abdominal 
cutaneous allodynia, reduced pain thresholds, and abdominal 
wall trigger points are associated with pelvic pain of  visceral 
origin.20 We do not have data on cutaneous allodynia or 
pain thresholds, but our observed association between 
pelvic floor tenderness and abdominal wall pain (trigger 
points) confirms a role of  visceral pain in our population. 
Our observation of  an association between pelvic floor 
tenderness and bladder base tenderness also confirms the 
bladder as another source of  visceral pain in this population.

The relationship between pelvic floor tenderness, 
abdominal wall trigger points, and bladder base tenderness 
may be due to sensitization of  the nervous system,21 such 
as cross sensitization and central sensitization. Cross 
sensitization involves the induction of  pain in nearby 
anatomic structures by the original nociceptive source 

(e.g., endometriosis or other underlying gynaecologic 
source of  pain).22 This occurs through convergence 
in the spinal cord of  nerves supplying multiple pelvic 
structures.22 Convergence allows afferent signals from a 
visceral disease such as endometriosis to converge with 
other afferent nerves in the spinal cord, resulting in 
signals being sent “backwards” (antidromically) to other 
visceral structures such as the bladder (viscero-visceral 
convergence) or somatic structures such as the abdomino-
pelvic musculature (viscero-somatic convergence). 
These new sensitized anatomic sites subsequently also 
lead to pain symptoms. For example, viscero-somatic 
convergence could lead to pelvic floor tenderness, which 
subsequently causes superficial dyspareunia. The fact that 
pelvic floor tenderness was also associated with abdominal 
wall pain and bladder base tenderness suggests a similar 
cross sensitization of  the bladder via viscero-visceral 
convergence and of  the abdominal wall musculature via 
viscero-somatic convergence.

Central sensitization refers to an increased sensitivity of  
neurons in the central nervous system.23 This increased 
sensitivity can occur through several mechanisms, including 
hyper-excitability of  the spinal neurons (bottom-up 
signalling) and reduction in inhibitory signals from the brain 
and brainstem (top-down signalling).24 Central sensitization 
results in centrally increased pain and tenderness from 
multiple body sites. Thus, central sensitization could also 
be involved in the co-existence of  pelvic floor tenderness, 
abdominal wall pain, and bladder base tenderness.

The role of  nervous system mechanisms (cross and central 
sensitization) in these findings is also supported by the 
fact that there was no specific association between the 
laterality of  pelvic floor tenderness and the laterality of  
abdominal wall pain (Table 1). In other words, there was a 
general predisposition to sensitization of  these structures, 
with no maintenance of  laterality. In addition, cyclical 
dysmenorrhea can provide an ongoing noxious stimulus 
that promotes nervous system sensitization,21,25 and we 

Table 2. Multiple logistic regression
Pelvic floor tenderness 

(present/absent) 
n = 133

Variable* OR† (95% CI) P

Superficial dyspareunia 4 .45 (1 .86 to 10 .7) 0 .001

Abdominal wall pain 4 .04 (1 .44 to 11 .3) 0 .005

Bladder base tenderness 4 .65 (1 .87 to 11 .6) 0 .001
*All variables coded as binary (present/absent)

†OR = exp[β-coefficient]
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found dysmenorrhea to be common in our population 
(86%) (Table 1). Central sensitization manifesting as 
myofascial trigger points, whether in the pelvic floor or 
abdominal wall, can then further exacerbate the underlying 
visceral pain (e.g., from endometriosis or interstitial 
cystitis), resulting in a positive feedback loop.26

The association between pelvic floor tenderness and 
superficial dyspareunia suggests that adequate treatment 
of  superficial dyspareunia in the pelvic pain population 
requires specific treatment of  the pelvic floor. Physiotherapy 
is one modality of  treatment.5 Other multidisciplinary 
approaches to reduce either central or cross sensitization, 
such as cognitive behavioural therapy and mindfulness 
meditation, may also be employed.27 A randomized trial 
has demonstrated the effectiveness of  a multidisciplinary 
approach for the management of  chronic pelvic pain, 
compared to standard gynaecologic treatment.28 More 
research is needed to determine which modalities work 
best for pelvic floor tenderness specifically.

We were interested to find a lack of  association between pelvic 
floor tenderness and endometriosis. In other words, pelvic 
floor tenderness was present equally in women with underlying 
endometriosis and in women without endometriosis. A similar 
lack of  association was noted by Tu et al.9 Therefore, pelvic 
floor tenderness should also be suspected in women with 
endometriosis; that is, the diagnosis of  endometriosis does not 
exclude the possibility of  pelvic floor tenderness due to cross 
sensitization. In women without endometriosis, pelvic floor 
tenderness may be idiopathic in nature or may arise from cross 
sensitization related to a different underlying gynaecologic 
condition such as primary dysmenorrhea. On the other hand, 
our study cohort was derived from a tertiary referral centre, 
and thus was biased towards women with endometriosis 
and severe pain symptoms. A cohort of  women from a less 
focused source may ultimately demonstrate that pelvic floor 
tenderness is less frequent in women with endometriosis, and 
that most women with endometriosis have dysmenorrhea 
alone (or infertility alone) without any significant pelvic floor 
involvement.

Limitations of  this study include its retrospective nature 
and the fact that each patient was examined by a single 
unblinded physician without use of  quantitative sensory 
testing. In addition, the pelvic floor tenderness in this 
study could have arisen from a single trigger point 
or from multiple trigger points,6 or perhaps general 
hyperalgesia or allodynia of  the levator ani; we lacked the 
data to differentiate between these causes. In addition, 
although women with severe vaginismus were excluded 
from the study, we did not assess for varying degrees 
of  mild-moderate vaginismus. However, the assessment 
of  vaginismus by physical examination is known to 
have low reliability and interobserver agreement.29 
Furthermore, we did not find a significant relationship 
between pelvic floor tenderness and bladder symptoms, 
although pelvic floor tenderness was associated with 
bladder base tenderness, suggesting that a relationship 
with bladder symptoms could have been observed with 
greater statistical power.

Strengths of  this study include its differentiation between 
superficial and deep dyspareunia, and the use of  multiple 
logistic regression to control for factors such as bladder 
base tenderness that could confound the relationship. In 
addition, pelvic floor tenderness was tested in consecutive 
new patients referred because of  pelvic pain; having only 
four patients excluded because of  severe vaginismus limited 
the selection bias in this retrospective study. Although the 
women with pelvic pain in this study attended a tertiary 
referral centre, and therefore may not be representative of  
women attending the practice of  a gynaecologist or family 
physician, the use of  consecutive cases helps increase the 
study’s generalizabilty to these populations.

We are currently conducting a prospective study to validate 
these retrospective results. More research into the nature of  
pelvic floor tenderness, specifically the role of  specific trigger 
points or perhaps a more general hyperalgesia or allodynia, 
is also required. Clinical trials into the management of  pelvic 
floor tenderness are also needed to validate multidisciplinary 
treatment approaches for these patients.

Table 3. Severity of pelvic floor tenderness, n = 189
Left pelvic floor tenderness

 
Right pelvic floor tenderness

Absent 
n (%)

Unspecified 
n (%)

Mild 
n (%)

Moderate 
n (%)

Severe 
n (%)

Absent 114 (60) 2 (1) 9 (5) 8 (4) 1 (0 .5)

Unspecified 2 (1) 2 (1) 0 (0) 0 (0) 0 (0)

Mild 12 (6) 0 (0) 8 (4) 3 (2) 0 (0)

Moderate 4 (2) 0 (0) 0 (0) 15 (8) 0 (0)

Severe 2 (1) 0 (0) 0 (0) 0 (0) 7 (4)
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CONCLUSION

Pelvic floor (levator ani) tenderness is common in the pelvic 
pain population. Pelvic floor tenderness can be present in 
women with or without underlying endometriosis, and 
may arise from nervous system sensitization. Tenderness 
of  the pelvic floor is specifically associated with 
superficial dyspareunia, and should be considered in the 
multidisciplinary treatment of  women with pelvic pain.
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