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Abstract The objective of this study was to explore the

relationship between psychological and physiological pro-

cesses and how these interact in the case of vulvodynia.

The study design consisted of a retrospective review of

predominantly premenopausal women presenting with vul-

vodynia via analyses of questionnaires, psychometric tests,

sexual history, surface electromyographic (sEMG) assess-

ments, and clinical notes. Five hundred and twenty-nine

patients with vulvodynia (mean age 27.7 years) were stud-

ied. The average age of symptom onset was 22.8 years and

the average duration of symptoms was 5.0 years. Patients

scored higher than the comparison group on global dimen-

sions of the Symptom Checklist—90 Revised (SCL-90R),

with anxiety and depression scores showing a significant but

modest correlation with severity of pain. sEMG data con-

firmed an association with pelvic muscle dysfunction but

there was no correlation with severity of vulvar pain. A

negative correlation between sEMG readings and duration

of pain was noted and may be due to progressive time-

related quieting of electrical activity in muscle tissues,

which is commonly associated with the development of a

functional muscle contracture. In conclusion, it is important

to view chronic pain syndromes like vulvodynia from a

psychophysiological perspective which recognizes the

potential contribution of psychological and physiological

variables in the aetiology of chronic vulvar pain.
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Introduction

Growing recognition of the prevalence of vulvodynia and of

its impact on the quality of life of women has led to the

publication of several major reviews and a consensus

statement on current terminology, diagnosis, management

and future research (Bachmann et al. 2006; Haefner et al.

2005). These publications are positive moves in addressing

the complexity of this pain syndrome. However, it is

imperative that greater emphasis be placed on understanding

the underlying mechanisms of pain and identifying the most

successful therapeutic interventions. This need has been

succinctly highlighted in a recent editorial comment ‘‘…it

has been both surprising and disappointing that relatively

little scientific effort has been applied to understanding the

mechanisms of its causation and to developing effective

treatment strategies’’ (Devoe 2006). This is a challenging

task because chronic pain syndromes like vulvodynia are

characterized by a complex interaction of psychological,

physiological and behavioural variables (Jantos and Burns

2007; Pukall et al. 2000). A better understanding of the

interaction of these variables would have theoretical and

applied implications. The aim of this study was to examine

(1) the relationship between psychological states of

depression, anxiety and level of reported pain; and (2)

sEMG readings and the severity of pain.

Pain is a sensory and subjective phenomenon, most

commonly defined as an ‘‘unpleasant sensory and emo-

tional experience’’ (Merskey and Bogduck 1994).

Accordingly, the experience of pain involves both sensory

peripheral mechanisms and higher cortical functions

involved in interpreting and modulating the perception of

pain (Cailliet 1996; Turk and Melzack 1992).

The International Society for the Study of Vulvovaginal

Disease (ISSVD) defines vulvodynia as ‘‘vulvar discomfort,
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most often described as burning pain, occurring in the

absence of relevant physical findings or a specific, clinically

identifiable, neurologic disorder’’ (Moyal-Barracco and

Lynch 2004). This definition highlights three key points: the

location of the pain; its sensory qualities; and its unknown

but potentially multi-factorial nature. In relation to the

location of pain, the term vulvodynia is descriptive in that it

identifies the anatomical area affected—namely the vulva

and the Greek term odyno points to pain as the primary

symptom. In regards to the common sensory descriptors used

by patients these are of a thermal and incisive nature, high-

lighting the involvement of peripheral sensory mechanisms

(Bergeron et al. 2001). Finally, the definition emphasizes the

absence of any specific physical or neurological findings and

in this regard vulvodynia typifies the chronic pain syndrome

anomaly where pain is not proportional to, or explained by,

visible pathology (Moyal-Barracco and Lynch 2004; Steege

1998; Turk and Melzack 1992).

Unfortunately the ISSVD definition of vulvodynia makes

one major omission in that it totally fails to acknowledge

the role of emotional factors in the development and

maintenance of symptoms. Without recognition of the role

of sensory and subjective elements in pain, research has

tended to focus on one or the other without scrutinizing the

interaction between psychological and physiological vari-

ables. At times the absence of identifiable pathology has

given rise to the view that chronic vulvar pain may be solely

due to psychological factors (Malleson 1954); however,

such an extreme position may be as erroneous as those

emphasizing only the physiological aspects of this condi-

tion. Both extremes are contrary to current opinion on

general chronic pain syndromes, chronic pelvic pain and

vulvodynia (Bachmann et al. 2006; Merskey and Bogduck

1994; Steege 1998). There is a high prevalence of depres-

sion and anxiety among vulvodynia patients (Jantos and

White 1997; Masheb et al. 2005), likewise physiological

research has shown unique characteristics which include,

increased density of superficial nerve endings, increased

immunoreactivity and nociceptor sensitivity (Bohm-Stark

et al. 1998, 2001; Bohm-Stark et al. 1999; Foster et al.

2004). Such physiological peculiarities, when considered in

conjunction with commonly reported psychological traits of

elevated anxiety and depression (Brotto et al. 2003; Granot

et al. 2002; Masheb et al. 2005), may potentially constitute

a partial predisposition to chronic vulvar pain and possibly

moderate the severity of symptoms. It would, therefore,

seem appropriate to study this pain syndrome from a psy-

chophysiological perspective (Hubbard 1996; Keefe et al.

2004; Severeijns et al. 2005; Sullivan et al. 2005; Sullivan

et al. 2001; Turner and Aaron 2001).

The interaction between emotions and physiology can

occur at different levels of functional complexity. At the

higher cortical level, functional Magnetic Resonance

Imaging (fMRI) studies have demonstrated that mechani-

cal/tactile allodynia primarily activates the anterior

cingulate cortex and thalamus (Hofbauer et al. 2006).

These cortical structures are also known to be involved in

the experience of conscious negative emotions (Coghill

et al. 1999). At the peripheral sensory level, a significant

interaction has been demonstrated in vulvodynia between

anxiety and nociceptor sensitivity. Studies using quantita-

tive sensory testing (QST) in female genital sensation

(Vardi et al. 2000) showed that vulvodynia patients have

lower pain thresholds in the vulvar vestibule (Hoehn-Saric

and Mcleod 2000; Lowenstein et al. 2004; Pukall et al.

2003). A closer analysis of the difference in pain thresholds

between vulvodynia patients and controls revealed that the

difference was mediated by anxiety (Granot et al. 2002).

Vulvodynia patients experienced enhanced pain percep-

tion, greater emotional response, increased autonomic

reactivity, and scored significantly higher than controls on

measures of state anxiety (unpleasant emotional reactions)

and trait anxiety (personal tendency to respond with state

anxiety), demonstrating the significant role of emotional

states on nociceptor sensitivity.

When acute vulvar pain enters the chronic phase

(vulvodynia), normal sensory processes are affected by

progressive sensitization of the peripheral and central

nervous system. Sensitization, is an important property of

nociceptors and manifests itself in decreased thresholds to

nociceptor stimulation; an increased field of nociceptor

reception (from localized to generalized); nociceptor

responsiveness to normally non-noxious stimuli (allo-

dynia); increased intensity of response (hyperalgesia);

prolonged post-stimulus sensations (hyperpathia); and the

occurrence of spontaneous pain (Hawthorn and Redmond

1998). Such sensory changes are the defining characteristic

of vulvodynia. From QST studies (Vardi et al. 2000;

Lowenstein et al. 2004; Pukall et al. 2003; Granot et al.

2002), there is growing evidence that secondary hyperal-

gesia of the vulva is in part modulated by anxiety. This

finding is consistent with studies of other pain syndromes

showing that the most reliable predictors of hyperalgesia

are anxiety, fear and catastrophizing (Boersma and Linton

2006; Sullivan et al. 2005; Sullivan et al. 2001).

One of the known physiological correlates of anxiety is

elevated muscle tension, a form of inefficient peripheral

response to the hyper-alertness commonly seen in chronic

pain patients (Hawthorn and Redmond 1998). Muscles are

the body’s primary responders to pain, trauma, injury and

negative emotional states (Flor et al. 1992a; Gevirtz et al.

1996; Hawthorn and Redmond 1998; McNulty et al. 1994).

Sensory and emotional stimuli can contribute to muscle

over-activation, as assessed by sEMG, and can lead to

stiffness, spasm and pain (Miller and Layzer 2005), espe-

cially in symptomatic muscle groups (Flor et al. 1992a).
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sEMG monitored muscle overactivation has, in some con-

ditions, proven to have diagnostic value (Miller and Layzer

2005; White et al. 1997). This symptom specific involve-

ment of muscles has been extensively documented in

vulvodynia studies, linking pelvic muscle hypertonicity

(sEMG over-activation) and muscle instability to symptoms

of vulvar pain (Glazer et al. 1995, 1998; White et al. 1997).

With the evidence discussed it is important to further

examine the relationship between emotions, muscle over

activation and pain in the context of vulvodynia.

Method

The psychophysiological profile was developed via a ret-

rospective review of patient files consisting of

questionnaires, clinical interviews, psychological evalua-

tions, case notes and electromyographic assessments. Data

were obtained only from patients who provided signed

consent for their files to be used for research purposes. The

study was approved by the Human Research Ethics Com-

mittee at the University of Adelaide.

All patients included in this study were initially exam-

ined and diagnosed by independent tertiary specialists

working with vulvar pain patients (i.e. gynaecologists,

dermatologists and sexual health physicians) and referred

for therapy between the years 2000 and 2006. The diagnosis

of vulvodynia was made on the basis of generalized or

localized vulvar pain (provoked or unprovoked) elicited by

touch (cotton-tipped swab/speculum examination/manual

palpation), or present without any provocation and occur-

ring in the absence of any diagnosable pathology. The 529

patients included in the psychophysiological profile were

selected on the basis of the following inclusion criteria: (1)

patients were between the ages of 16 and 46; (2) satisfied

the ISSVD classification of generalized vulvodynia, local-

ized vulvodynia (previously known as vulvar vestibulitis),

or clitorodynia; (3) experienced vulvar discomfort for a

minimum period of 6 months and (4) provided a valid

response to the psychometric tests and physiological

assessments. The age criterion was selected to reduce

(because it was not possible to totally exclude) the potential

impact of perimenopausal factors on profile data. The fol-

lowing exclusion criteria were used specifically in relation

to the analysis of EMG data: (1) patients who were in

recovery from recent pelvic surgery (i.e. within the last

month); (2) cases known to be undergoing active treatment

for current bacterial or fungal infection. All patients satis-

fying these criteria were included in this study.

Each participant completed an 82-item questionnaire

assessing demographic information, general health, sexual

health, use of health care, vulvar pain symptoms and pain

severity. Pain severity was assessed using a Numerical

Rating Scale (NRS) where patients were asked to rate their

pain from 0 to 10 (11-point scale) with the understanding

that 0 represents no pain and a score of 10 represents the

worst pain ever experienced. The validity of NRSs has

been well documented showing positive and significant

correlations with other measures (Jensen and Karoly 1992).

Several sections of the questionnaire were optional and the

number of questions answered varied between individuals

depending on the medical items reported. Additionally,

participants were asked to complete the Symptom Check-

list 90-Revised (SCL-90R), a well validated psychometric

instrument (Derogatis 1994), shown to be sensitive to

psychological distress among vulvodynia patients (Wylie

et al. 2004). The SCL-90R consists of the following nine

primary symptom dimensions: somatization; obsessive-

compulsive behaviour; interpersonal sensitivity; depres-

sion; anxiety; hostility; phobic anxiety; paranoid ideation

and psychoticism. The SCL-90R also provides three addi-

tional global indices of distress: a global severity index

(GSI), measuring the depth of disorder and intensity of

distress; a positive symptom severity index (PSDI), mea-

suring the symptom intensity and a positive symptom total

(PST), which measures the number of symptoms endorsed.

In accordance with the aims of this study only the anxiety,

depression and global scales were utilized.

At the time of the first consult, patients were asked to

provide a history of their symptoms by means of ques-

tionnaires and guided interview; they then received an

overview of the assessment procedures and sEMG assisted

therapy and underwent an sEMG assessment consisting of

a modified Glazer protocol (Glazer et al. 1995); and were

introduced to a regime of twice daily sEMG assisted pelvic

muscle exercises aimed at normalising general muscle tone

according to criteria established by earlier research (Glazer

et al. 1995, 1998; White et al. 1997).

For the sEMG assessment, patients rested in a semi-supine

position and readings were taken using a single-user vaginal

sensor connected to a MyoTrac 3 encoder and analysed by

computerized software (Vaginal sensor T6065, MyoTrac 3

T9900, and software manufactured by Thought Technology,

Ltd., Montreal, Canada). Channel bandwidth was 20–

450 Hz, ±5 Hz/±50 Hz and the sampling rate per channel

was 2,000 Hz. Data from the initial and final assessments

were used to compare the amplitude of muscle activation and

muscle instability (based on the standard deviation of resting

amplitude) in a pre-treatment symptomatic state with that of

a post-treatment and asymptomatic state.

At the time of the second appointment, scheduled

3–4 weeks after initial assessment, patients were guided in

the use of dilators to measure the size of the introital

opening and to gently release its narrowing. The muscle

mediated narrowing of the introitus in symptomatic and

asymptomatic states, was assessed by conical glass dilators
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(manufactured by Scientific Glassware, Sydney, Australia).

The dimensions of the dilators (height 9 diameter—with a

rounded conical tip) were: Size 1 = 80 mm 9 22 mm;

Size 2 = 85 mm 9 24 mm; Size 3 = 95 mm 9 26 mm;

Size 4 = 105 9 30; Size 5 = 115 mm 9 34 mm; Size

6 = 125 mm 9 38 mm.

Subsequent reviews of patients occurred every

3–4 weeks. At the conclusion of sEMG retraining and

dilator exercises, psychotherapeutic interventions focussed

on issues relating to fear of sexual activity, loss of sexual

desire, arousal disorders, stress management, generalized

anxiety, depression and on relationship counselling. The

number of psychotherapeutic sessions varied depending on

the needs of the patient. Between 1–3 sessions were pro-

vided by a qualified psychologist. The criteria for

conclusion of therapy included: stabilized sEMG readings

of pelvic muscle function; reduction in discomfort and pain

and couple’s ability to resume sexual intercourse.

Results

The mean age of the 529 patients was 27.7 years (median

age = 27.0 years; age range 16–46 years). The average

age of symptom onset was 22.8 years (age range 5.5–

45.2 years) and average duration of symptoms was

5.0 years (range 0.5–30.0 years).

The common pain locations listed by patients (many

patients identified more than one location) included: the

vestibule (48.2%); perineum (33.6%); clitoris (27.4%);

urethra (23.3%) and anus (14.4%). The common and

multiple descriptors for vulvar discomfort used by patients

were: burning (79%); rawness (73.2%); itching (23.6%);

sharp stabbing (9.6%); tearing (5.1%); stinging (4.3%) and

tightness (4.0%). Other less frequent descriptors were tin-

gling, heaviness, drawing and throbbing.

In the 82-item questionnaire patients were asked to

provide four separate pain ratings for sexual intercourse,

reflecting the average level of pain experienced during

recent attempts at penetration, with thrusting, post inter-

course and the most severe pain ever experienced. A

summary of the four pain ratings is given in Table 1.

Figure 1a–d indicates the distribution of the sexual pain

ratings for penetration, thrusting, post-intercourse pain and

most severe pain experienced. All four sexual pain ratings

were significantly negatively skewed; that is, they did not

follow a normal distribution of scores. Patients tended to

rate pain related to sexual activity at the higher end of the

0–10 scale, indicating that it is experienced and perceived

by patients as severe, disruptive and distressing. The four

pain ratings were correlated with depression, anxiety and

the three global indices of distress from the SCL-90R as

summarized in Table 2. Significant but modest correlations

were found between each of the four pain ratings and the

Depression Dimension (p \ 0.01), Anxiety Dimension

(p \ 0.01), Global Severity Index (0.01), Positive Symp-

tom Distress Index (p \ 0.01), Positive Symptom Total

(p \ 0.01).

To assess the potential role of pelvic muscle over-acti-

vation in vulvodynia symptoms, sEMG readings from the

initial assessment of patients in a symptomatic state were

compared with final assessment readings of patients in an

asymptomatic state. Pre- and post-sEMG readings included

pelvic muscle resting baseline, standard deviation at rest,

and phasic and tonic contraction amplitude. The sEMG

readings are summarized in Fig. 2 and show a normaliza-

tion of pelvic muscle function between initial and final

assessment. Using a paired samples t-test, all sEMG

readings showed changes between initial and final readings

as follows: a significant decrease in muscle resting baseline

(t(455) = 21.2, p \ .001, n2 = .57); a significant decrease

in muscle instability as measured by standard deviation

(t(455) = 13.0, p \ .001, n2 = .34); a significant increase

in phasic contraction amplitude (t(455) = 5.2, p \ .001,

n2 = .10) and a significant increase in tonic contraction

amplitude (t(455) = 5.9, p \ .001, n2 = .13). The reduc-

tion in muscle resting baselines and muscle instability

reflects a more relaxed pelvic muscle and the increases in

phasic and tonic contractile amplitude reflects improved

muscle tone as a result of biofeedback muscle retraining.

No correlation was found between pain severity ratings and

resting sEMG baselines or standard deviation readings at

time of initial assessment. The lack of any correlation

between these variables implies that no inference can be

made in relation to severity of pain on the basis of sEMG

resting baselines and standard deviation scores.

The relationship between duration of pain and initial

sEMG readings was also analysed and outcomes are

summarized in Fig. 3. The mean resting baseline reading

and standard deviation scores were calculated for each of

seven pain duration groups (i.e. 0.5–1.0 year; 1–2 years;

2–3 years; 3–4 years; 4–5 years; 5–10 years; 10+ years).

A one-way ANOVA revealed that there was a significant

difference between the groups in resting baseline readings

(F(6,458) = 5.1, p \ .001) and standard deviation scores

(F(6,458) = 3.5, p \ .002). Bonferroni corrected compar-

isons revealed that the 1–2 year pain group readings

Table 1 Summary of patient pain ratings for sexual intercourse

N Mean SD Range Skewness

Penetration pain 480 8.0 2.0 1–10 -1.2 (SE = 0.11)

Thrusting pain 464 7.6 2.1 1–10 -0.9 (SE = 0.11)

Post intercourse pain 419 6.6 2.6 0–10 -0.8 (SE = 0.12)

Most severe pain 429 9.2 1.2 3–10 -2.0 (SE = 0.12)
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(M = 5.1) were significantly higher than the 5–10 year and

10+ year groups (M = 1.3, p \ .002; M = 1.8, p \ .001);

and the 6–12 month (M = 4.4) and the 2–3 year group

(M = 4.2) had significantly higher readings then the

10+ years group (M = 1.4, p = .01; M = 1.2, p = .03).

When looking at all the pain duration groups from 1 year

of pain onwards, a two-tailed Pearson correlation showed

that the size and significance of the negative correlation

remained about the same (baseline rest: p = -.22,

p \ .001; baseline SD: r = -.16, p \ .001). A partial

correlation controlling for age, showed that the relationship

between resting baseline sEMG amplitude and duration

of pain was attenuated but still statistically significant

(r = -.18, p = .001) as was the baseline standard devia-

tion of readings (r = -.10, p = .04). The results show that

1
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A

C D

BFig. 1 (a) Penetration pain:

-1.18 (SE = 0.11);

(b) Thrusting pain: -0.88

(SE = 0.11);

(c) Post-intercourse pain: -0.77

(SE = 0.12); (d) Most severe

pain: -2.01 (SE = 0.12)

Table 2 Summary of Pearson’s correlations (two-tailed) between

SCL-90R dimensions and pain ratings

Penetration

pain

Thrusting

pain

Post-inter-

course

pain

Most

severe

pain

Depression

dimension

.18** .21** .15** .18**

Anxiety dimension .17** .13** .13* .11**

Global severity

index

.19** .18** .17** .16**

Positive symptom

distress index

.22** .20** .20** .18**

Positive symptom

total

.13* .15** .18** .15**

* 0.05 level (2-tailed), ** Correlation is significant at the 0.01 level

(2-tailed)
Fig. 2 Summary of sEMG readings for the initial and final evalu-

ations (Error bars represent 1 Standard Error)
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progressive reduction of sEMG electrical activity could not

be attributed to variables associated with ageing. Over

time, there was a progressive physiological quieting of

electrical activity of muscle tissue, but without any corre-

sponding reduction in severity of pain symptoms.

The size of the vaginal introitus was assessed by anal-

ysing patient records in relation to initial and final dilator

sizes used. The following dilator sizes were initially used

by patients; 12.7% commenced with Size 1; 24.2% with

Size 2; 38.7% with Size 3; 17.8% with Size 4; 6.3% with

Size 5 and 0.2 with Size 6. A total of 75.6% of the patients

were initially limited to the use of only small dilator sizes

(sizes 1–3). At the time of final assessment 96.7% were

able to use the larger dilator sizes (sizes 4–6). A paired-

samples t-test showed that there was a significant differ-

ence in initial and final dilator size used (t(343) = 45.07,

p \ .001, mean difference = 2.67, n2 = .86). The

patient’s ability to use significantly larger dilator sizes at

the conclusion of treatment indicated muscle tissue

lengthening in response to dilator assisted muscle release.

Progressive relaxation and re-opening of the introitus

facilitated ease of sexual penetration. Due to resumption of

pain free intercourse, a number of patients did not provide

feedback on final dilator size used, resulting in a smaller

statistical sample for analysis of data in relation to dilators.

The functional status at the time of initial assessment

was as follows: Of the total study group 84.5% had been

sexually active at some time prior to treatment, but 43.5%

reported being totally sexually abstinent at the time of

treatment, with 80.3% of the group reporting a reduction in

sexual desire. The functional status at final assessment:

77.0% had resumed regular sexual activity; 4.0% reported

successful conception prior to completion of therapy; 7.4%

concluded therapy but remained sexually inactive by

choice, or due to lack of partner and 11.0% completed

therapy but abstained from sexual activity by choice even

though with a partner.

Discussion

The current study found a significant correlation between

vulvar pain, anxiety, depression and global distress (as

measured by the three global scales of the SCL-90R),

highlighting a positive relationship between pain and

negative emotions. Although it is not possible to establish

causality on the basis of correlation, the prevalence of

anxiety and depression among vulvodynia patients neces-

sitates that further research attention be directed to

examining the relationship between severity of vulvar pain

symptom and intensity of emotional distress.

Furthermore, the consistently high and negatively skewed

pain ratings associated with sexual intercourse confirms that

vulvodynia, more so then other chronic pain conditions, has

an emotionally and physically disabling impact on patients.

Pain, once provoked, can be so intense as to disrupt sexual

activity, arouse fear, lead to loss of sexual desire, avoidance,

or total abstinence (Jantos and Burns 2007). Unlike the

normal distributions of pain ratings for other chronic pain

conditions (Boersma and Linton 2006; Meana et al. 1997;

Pukall et al. 2003), vulvar pain is consistently rated high on

pain scales, confirming that is has a disruptive and disabling

impact on the quality of life of the women affected.

The difficult question that arises from these findings is

whether the pain contributes to emotional distress or

emotions contribute to pain. Anxiety and depression have

been shown to be prevalent in most other pain conditions

(Keefe et al. 2004; Sullivan et al. 2001), with anticipatory

fear and pain related hyper-vigilance among the most

common traits in chronic pain patients (Sullivan et al.

2005). Research with vulvodynia appears to confirm that

elevated anxiety may be a contributing factor to secondary

hyperalgesia (Granot et al. 2002). In a similar manner, it

may be possible that depression, because of its high prev-

alence (Jantos and White 1997; Masheb et al. 2000), may

act not only as a passive pain coping strategy but another

contributing factor in the psychophysiological complexity

of this pain syndrome. However, to date there is no con-

clusive evidence for establishing causality. Further

research into predisposing personality and physiological

characteristics is required to assist in identifying causal

relationships. In general, this study highlights the impor-

tance of not only focussing on important physiological

variables (Bohm-Stark et al. 2001; Lowenstein et al. 2004;

Wylie et al. 2004) but also taking into consideration

emotional variables when studying chronic vulvar pain

(Masheb et al. 2005; Samwel et al. 2006).

Fig. 3 Relationship between pain duration and initial EMG resting

baseline (Error bars represent one Standard Error)
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Data from sEMG findings in this study appear to provide

further information on the potential mechanisms underly-

ing the symptoms of vulvodynia. In discussing sEMG

findings it is important to state at the outset that the sEMG

signal should always be seen as a correlate of muscle

activation, providing insight into muscle function, but not a

direct measure of muscle pain (Miller and Layzer 2005).

This study showed no correlation between sEMG resting

amplitude or standard deviation in relation to the intensity

of pain. This is consistent with most of the earlier research

findings (Kendall et al. 2002; Miller and Layzer 2005), but

contrary to an earlier vulvodynia study based on a small

sample of patients (Glazer et al. 1998). sEMG data from

this study provides qualified support for earlier studies

showing an association between pelvic muscle over-acti-

vation and vulvodynia symptoms (Glazer et al. 1995, 1998;

White et al. 1997). In general, muscle over-activation has

been identified as a factor in a range of chronic pain syn-

dromes (Flor et al. 1992a, b) and the mechanisms by which

muscle over activation leads to pain have been extensively

discussed. It is accepted that muscle over activation leads

to muscles decompensating in a painful manner (Burton

1996). Irrespective of whether muscle tension is due to

emotional or physical triggers, ischemia, hypoxia, build up

of neurogenic metabolites (lactic acid, potassium, arachi-

donic acid), alterations in intramuscular blood flow, release

of sensitizing agents (such as bradykinin and serotonin),

inflammation, erythema, oedema formation, muscular

rigidity, all can ultimately lead to pain. Yet there is no

relationship between pain and sEMG amplitude.

A conceptually challenging finding arising from a fur-

ther analysis of sEMG data is the negative correlations

between resting amplitude and standard deviation readings,

and the duration of pain. As shown in Fig. 3, chronicity of

vulvar pain appears to be associated with a progressive

reduction in muscle electrical activity. This paradoxical

finding may be associated with a time related physiological

‘‘shut-down’’ of over activated muscles (Cailliet 1996).

Clinically, it is not uncommon to see long-term vulvodynia

patients who complain of debilitating pain and introital

muscle tightness but who on assessment, show sEMG

readings that are exceptionally low and stable, resembling

those of symptom free individuals. This anomaly may be

associated with progressive shortening of over-active

muscle tissue and the development of a muscle contracture

that is consistently described by patients as painful and as

an obstruction of the vaginal introitus.

Muscle contracture has been previously described as

consisting of ‘‘an electrically silent, involuntary state of

maintained muscle shortness and decreased extensibility

(i.e. increased stiffness) of the passive elastic properties of

the connective tissue’’ (Cailliet 1996; Cram et al. 1998). In

relation to vulvodynia, such a contracture appears to be

mediated by an anteriorly oriented tractioning of the

pubococcygeus muscle (in particular the pubovaginalis and

puborectalis portions) with anal retraction and clitoral

descent. The loss of pelvic muscle extensibility appears to

be consistent with findings derived from assessments using

graded vaginal dilators. At the commencement of therapy,

patients were only able to accommodate the smaller size

dilators. This also appears to coincide with difficulties

using tampons and undergoing medical exams. However, it

is also very evident that such pelvic contractures are not

permanent but ‘‘functional’’ (Cailliet 1996) and can be

reversed by conservative therapy involving the use of di-

lator exercises and sEMG assisted retraining.

Muscle contractures may also give rise to myofascial

‘‘trigger points,’’ tenderness, and pain (Cailliet 1996;

Hubbard 1998; Simons et al. 1999). Physical pressure on

hypertonic and shortened muscles produces symptoms of

sharp, shooting and burning pain in the absence of physical

evidence. These anomalies are consistent with myofascial

pain, which often causes functional difficulties but has no

visible pathology.

Vulvodynia symptoms are frequently attributed to, and

misdiagnosed as vaginismus. Vaginismus is defined as a

‘‘recurrent and persistent involuntary spasm of the mus-

culature of the outer third of the vagina that interferes with

sexual intercourse’’ (APA 1994). The similarities between

the two conditions are that a functional contracture can

resemble the acute shortening of muscles in spasm, but the

main difference between a contracture and muscle spasm is

the striking sEMG characteristic; contractures are electri-

cally silent (Miller and Layzer 2005). However in

vulvodynia there is no sEMG evidence of any spasm-like

activity in pelvic musculature. The existence of normal

reflexes, such as the bulbo-cavernosus or sacral reflex and

their modulation by the involvement of supraspinal sites,

should not be confused with vaginismus (McKenna 2002).

Considerable confusion surrounds the classification of

vaginismus both in relation to vulvodynia, or as an inde-

pendent diagnostic entity in itself (Binik et al. 1999;

Reissing et al. 2003). This study found no evidence of

involuntary spasm in vulvodynia and sEMG assessment

can assist in differentiating vulvodynia from other diag-

nostic conditions such as vaginismus.

Vulvodynia patients commonly report urethral and

bladder symptoms in conjunction with vulvar pain. Previ-

ous studies have explored the possibility of parallel

pathologies for vulvar pain and interstitial cystitis (Stewart

and Berger 1997) and there appear to be some similarities

in symptoms reported (e.g. discomfort, burning and sting-

ing sensation). Several studies of these co-morbidities have

confirmed muscle over-activation, lack of voluntary con-

trol, inability to relax, shortening of muscles and trigger

point referred pain, as well as hypersensitivity exacerbated
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by anxiety, sexual and physical activity (Bernstein et al.

1992; Brookoff and Bennet 2006; Fitzgerald and Kotarinos

2003a, b; Oemler et al. 2006; Weiss 2001). Ultimately,

further research into these co-morbidities is required

(Arnold et al. 2006) but may show that vestibulodynia,

clitorodynia, generalized vulvodynia, urethral syndrome

and abacterial interstitial cystitis may share a common

mediating mechanism and may be symptomatic of pelvic

muscle dysfunction distinguished only by the locale of the

pain.

A clinical protocol focussed on sEMG assisted retrain-

ing of pelvic muscles and the release of muscle contracture

may alleviate, if not totally relieve the common symptoms

of vulvodynia. However, due to the complexity of human

sexuality alleviating symptoms of discomfort and pain may

not automatically lead to the commencement or resumption

of sexual activity. Considering that 11–17% of patients

remained sexually abstinent, highlights the need to address

psychological difficulties that patients experience. With the

prevalence of anxiety, sexual fear and depression, patients

also need to receive sexual and relationship counselling

and be helped to understand the relationship between

emotional states and chronic pain. More than 80% of

patients in this cohort were able to resume regular sexual

activity as a result of adopting a psychophysiological

protocol in the management of vulvodynia.

Conclusion

This retrospective review of vulvodynia patients confirms

the need to view chronic pain from a psychophysiological

perspective which recognizes the intricate interaction of

psychological and physiological mechanisms in the expe-

rience of pain. The absence of visible pathology should not

be the reason for either seeking psychological explanations

or questioning the reality of a patient’s pain. One of the

anomalies of chronic pain syndromes is the absence of

pathology to explain the severity of reported pain. In vul-

vodynia, the subtle physiological changes associated with

over-activation of pelvic muscle may be associated with

the development of a functional contracture and may be

exacerbated by emotional factors. Conservative therapy,

followed by qualified counselling can successfully restore

pain free sexual function.
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