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Abstract

Objectives. This study aims to evaluate the pres-
ence of myofascial trigger points (TrPs), widespread
pressure pain sensitivity, and mechanosensitivity
of neural tissue in women with chronic pelvic pain.

Design. Case-control study.
Setting. Faculty of Health Sciences.

Subjects. Forty women with chronic pelvic pain be-
tween age 18 and 60 years and 40 matched healthy
controls were included in the study.

Methods. TrPs were bilaterally explored in gluteus
maximus, gluteus medius, gluteus minimus, quad-
ratus lumborum, and adductor magnhus muscles.
The referred pain reproduced Ilumbopelvic
symptoms. Pressure pain thresholds (PPTs) were
also bilaterally assessed over the Pfannenstiel

incision point on the abdominal, C5-C6 zygapophy-
seal joint, second metacarpal, and tibialis anterior
muscle. Mechanosensitivity of neural tissue was
assessed with the neurodynamics tests of slump
and the straight-leg raising.

Results. Significant between-group differences
were found in TrP presence in patients with chronic
pelvic pain (P<0.001) compared with those in-
cluded in the control group. Widespread pressure
pain hyperalgesia was also found, with PPTs signifi-
cantly reduced in the points assessed.
Neurodynamics show a significantly decreased
value in women with CPP.

Conclusions. Patients with chronic pelvic pain pre-
sented a high percentage of TrPs that reproduce
their symptoms. Patients also showed a widespread
pressure pain hyperalgesia and more mechanosen-
sitive neural tissue due to a decrease on the range
of motion related to neurodynamics.

Key Words. Myofascial Pain Syndrome; Pressure
Algometry; Neurodynamics; Chronic Pelvic Pain

Introduction

Chronic pelvic pain (CPP) is defined as noncyclic pain of
at least six months’ duration located in the pelvis, the
anterior abdominal wall, or below the umbilicus, as well
as lower back or buttocks when not associated with
menstruation or sexual intercourse [1,2]. It can occur
continuously or intermittently, with intensity severe
enough to interfere with activities of daily living and/or to
require medical care [3]. Worldwide prevalence of CPP
has been estimated to be between 5.7% and 26.6% [4].

The etiology of chronic pelvic pain has been proposed
as multifactorial [5]. Despite the high prevalence and as-
sociated increased medical costs, the pathophysiology
of CPP is not entirely understood [6]. Different causes
have been suggested for CPP, including disorders of
the reproductive tract, gastrointestinal system, urological

© 2017 American Academy of Pain Medicine. All rights reserved. For permissions, please e-mail: journals.permissions @ oup.com 5

220z 11dy 60 U0 1s9nB Aq Z¥8E60/S/1/0Z/2101HE/BUIDIPaWUIE/WOD dNO"IWSPEDE//:SARY WOI) PIPEOJUMOQ


Deleted Text: 6
Deleted Text: -
Deleted Text: on 
Deleted Text: and 
https://academic.oup.com/

Fuentes-Marquez et al.

organs, musculoskeletal system, and psychoneurologi-
cal system [7]. The challenge in identifying the pain gen-
erators and effectively treating this condition explains
the tendency for pelvic pain to become chronic and the
frustration associated with its management [8].

One potential source of pain that often is overlooked by
the clinician is the musculoskeletal system [9].
Myofascial trigger points (TrPs) are reported to be com-
monly involved in the pain of pelvic structures [10,11].
Deactivation of these points has shown to improve or
eliminate  functional symptoms and pain [10].
Additionally, recent studies have demonstrated that
CPP is associated with altered afferent sensory input
due to maladaptive changes in the neural circuitry of
pain [12]. Widespread hyperalgesia is defined as the re-
sult of increased sensitivity localized at sites segmentally
unrelated to the primary source of nociception. Different
studies have used pressure pain threshold (PPT) as-
sessment, defined as the minimal amount of pressure
applied for the pressure sensation to change to pain
[13], to evaluate central sensitization and to clarify the
role of nerve tissue in sensitization processes in different
pain conditions [14-16]. Mechanosensitivity has been
thought to be a mechanism that allows nerves to re-
spond to mechanical stresses [17]. With body move-
ment, nerves slide into their surrounding structures,
tolerating compression and stretchability. However, the
peripheral nervous system could present increased sen-
sitivity to mechanical stimuli, with an altered response to
levels of stretching or compression [18]. The concept of
neurodynamics integrates biomechanical, physiological,
and morphologic functions of the nervous system [19].
So, neurodynamic tests are used to assess the nervous
system’s mechanosensitivity through monitoring the re-
sponse to movements that are known to alter the me-
chanical stresses acting upon the nervous system [20].
In our knowledge, there are no available data related to
neurodynamics in patients with CPP.

This study aims to evaluate the presence of myofascial
TrPs, pressure pain hypersensitivity, and mechanosensi-
tivity of neural tissue in women with CPP.

Methods
Participants

This was a case-control study in which women diag-
nosed with CPP attending the University of Granada
medical unit for CPP were recruited between November
2013 and December 2015. The protocol was approved
by the local ethics committee. Before being included in
the study, patients were informed about the purpose
and the course of study, after which they gave written
informed consent to participate. The  protocol
conformed to the standards for human experiments set
by the Declaration of Helsinki.

Inclusion criteria were female gender, diagnosis of CPP,
and having noncyclic pelvic pain for more than six

months. The control group consisted of age- and body
mass index-matched women volunteers who had no
pelvic pain. Exclusion criteria for both groups included
syndromes and/or diseases involving chronic pain, preg-
nancy, active urogenital infection, prior urogenital malig-
nancy, vaginal prolapse exceeding second degree,
cancer, active pelvic infammatory disease, surgical in-
tervention involving the lumbo-pelvic region over the
past year, fioromyalgia, chronic fatigue syndrome, rheu-
matic diseases, and other long-lasting musculoskeletal
pain in the past year. Patients with psychiatric disorders,
cognitive impairment, or dementia were also excluded.

All the data were collected by an independent re-
searcher who was blinded to the allocation group of the
patients in the laboratory of the Faculty of Health
Sciences. Participants were asked to avoid any analge-
sic or muscle relaxant 24 hours prior to the examination.
Demographic and clinical data including age, body
mass index (BMI), gynecological history, and regular
physical activity (>4 hours per week) were collected at
baseline via a semistructured interview. The clinical
records of participants were also reviewed. Additionally,
anxiety and depression symptoms were measured with
the Beck Anxiety [21] and the Depression [22]
inventories. Pain was assessed using the Brief Pain
Inventory (BPI) [23]. It measures the degree of interfer-
ence of pain with various aspects of life, including mo-
bility and social activities (reactive pain). The BPI also
includes a pain severity subscale (sensory pain).
Disability related to pain was assessed using the
Oswestry Disability Index [24].

QOutcome measures were trigger point examination,
pressure pain hypersensitivity, and mechanosensitivity of
neural tissue.

TrP Examination

TrPs were explored bilaterally by a blinded assessor in
muscles described to refer pain to the lumbopelvic area
in response to compression [25], including the gluteus
maximus, gluteus medius, gluteus minimus, quadratus
lumborum, and adductor magnus muscles. In regard to
the function and motion, the pelvis is the link through
which loads are transmitted from the lower extremities
to the spine and vice versa. In addition, the muscle
groups we assessed are frequently injured due to over-
use and are easy to evaluate, adding valuable informa-
tion regarding the source of pain. The order of points
was randomized between subjects with a two-minute
rest period between muscles, as previously used [26], in
order to avoid the referred pain interfering with the
patient’s response. TrP assessment was performed fol-
lowing the criteria described by Simons et al. [25]: pres-
ence of a hypersensitive spot within a palpable taut
band in a skeletal muscle, local twitch response elicited
by the snapping palpation of the taut band, and pres-
ence of referred pain in response to TrP compression.
Patients were asked to indicate if they felt pain locally or
in other areas and if this pain reproduced any symptom,
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familiar or nonfamiliar, using these words: “When |
pressed each of these muscles, did you feel any pain
locally and/or in other areas? Please tell me whether the
pain that you feel in the other area reproduced any
symptom that you usually suffer from.” Participants had
to indicate whether the pain elicited by palpation was a
familiar pain or a nonfamiliar pain. TrPs were considered
active when the local and referred pain reproduced any
clinical pain symptom perceived by the patients and the
patients recognized the pain as familiar. TrPs were con-
sidered latent when the elicited local and the referred
pain did not reproduce any symptoms familiar to the pa-
tient [25]. Inter-rater reliability has shown to vary
between studies [27]. In our study, TrP examination was
performed in all patients by the same examiner, blinded
to group, who had prior training and more than 10years
of clinical experience.

Pressure Pain Sensitivity

Pressure pain hypersensitivity was evaluated by estab-
lishing the pain pressure thresholds (PPTs) with a me-
chanical pressure algometer (Pain Diagnosis and
Treatment Inc., NY, USA). One of the main characteris-
tics of central sensitization is a generalized rather than a
localized decrease in PPT. Thus, increased sensitivity is
localized at sites segmentally unrelated to the primary
source of nociceptionon [28]. A local point over the pel-
vic area on the abdominal wall, located below the umbi-
licus and just above the pubic symphysis (Pfannenstiel
incision point), was assessed. Three distant pain-free
points were bilaterally evaluated, over the C5-C6 zyga-
pophyseal joint, the second metacarpal, and the tibialis
anterior muscle, to determine widespread pressure sen-
sitivity. These points have been used previously [29].
PPT examination was performed with subjects lying su-
pine (Pfannestiel, second metacarpal, and tibialis ante-
rior muscle points) and prone (C5-C6 zygapophyseal
joint). Patients were instructed to press a switch when
the sensation first changed from pressure to pain. The
mean of the three trials was calculated and used for
analysis. The order of point assessment was random-
ized between participants. A 30-second resting period
was allowed between each trial. Several studies have
documented high intraexaminer and interexaminer reli-
ability (intraclass correlation coefficient = 0.80 to 0.97)
for PPT assessment [30,31].

Mechanosensitivity of Neural Tissue

Mechanosensitivity of neural tissue was assessed using
neurodynamics. These tests consist of series of passive
movements applied to the lower extremity to identify
neural tissue dynamics following a standardized se-
quence [32,33]. These tests use movement at a site re-
mote to the painful area to further load or unload the
nervous system. The slump test and the straight-leg
raising (SLR) test were selected given that they involve
lumbar and lower limbs. Both tests were performed
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according to the operational definition described by
Butler [33]. To perform the slump test, patients were
placed in a sitting position with popliteal creases flush
against the edge of the plinth, and they were instructed
to place their hands behind their backs. The sequence
of movements included flexion of the thoracic and lum-
bar spine (arms behind their backs), head and neck
flexion, ankle dorsiflexion, and knee extension. In the
SLR test, the patients were positioned supine with the
legs straight. The sequence of movements included
passive straight leg raise with ankle dorsiflexion during
hip flexion with knee extension. Before performing the
tests, patients were instructed to communicate the on-
set of any sensation (e.g., stretch, tingling, pain). The
movements were performed until the end of the range
of motion or until the start of specific symptoms. The fi-
nal angles of movement of knee extension and hip flex-
ion were measured with a manual goniometer
(Figure 1).

Analysis of Data

Data were analyzed using IBM SPPS Statistics (20.0
version; IBM Corp., Armonk, NY, USA). A priori sample
size calculation indicated that 36 patients would be re-
quired to complete each group to detect a statistically
significant difference (alpha value of 0.05, 90% power,
0.70 effect size) based on a pilot study and using the
G*Power software. This sample was increased to 40
patients per group to estimate a dropout of 10%.

Descriptive statistics (mean =+ standard deviation or per-
centage) were used to determine participant character-
istics. The Kolmogorov-Smirnov test revealed that all
data showed a normal distribution (P> 0.05); therefore,
parametric tests were used in the analysis. The % test
was used to analyze the differences in the distribution of
muscle TrPs (active or latent) for each muscle within
both study groups. A one-way analysis of variance test
was used to evaluate the differences in PPT levels and
neurodynamics. Statistical analyses were conducted at
a 95% confidence level, and a P value was considered
significant when P < 0.05.

Results

The total sample of 80 women included 40 in the CPP
group and 40 in the control group, whose mean ages
were 41.61+7.65years and 43.94 + 6.83years, re-
spectively (P=0.341). Patient characteristics for both
groups are summarized in Table 1. Patients with CPP
had suffered for a mean duration of symptoms of
6.45years and more often showed a previous history of
irregular menstruation (44% vs 16.7%, P=0.033). CPP
patients were less likely to engage in moderate physical
activity (P=0.041) and more likely to endorse depres-
sive (P=0.011) and anxious (P =0.001) symptoms than
controls. Specifically, women included in the experimen-
tal group exhibited mild to moderate values of anxiety
and depression (scores 10-18) while those in the
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Figure 1 Straight-leg raising and slump tests.

Table 1 Sociodemographic and clinical variables of the participants included in the study

CPP Group (N=40) Control Group (N=40) P

Age, y
BMI, kg/m?
Regular physical activity (>4 h/wk), %
Clinical variables

Gynecological history (% of patients) Pregnancies
Cesarean
Irregular menstruation
Dysmenorrhea
Sensory pain (0-10)
Reactive pain (0-10)

Pain (BPI)

Duration of CPP, y
Disability (Oswestry Disability Index), 0-100%
Comorbidities (% of patients) Digestive
Urinary
Migraine
Anxious symptoms (BAl), 0-63
Depressive symptoms (BDI), 0-63

41.61+7.65 43.94 +6.83 0.341
23.23 +3.06 24.60 = 4.58 0.302
222 55.6 0.041
67.7 77.8 0.651
25 41.7 0.178
44.4 16.7 0.033
27.8 11.1 0.201
4.83+1.54 0.33*+0.57 P <0.001
5.02+x24 0.11£04 P <0.001
6.45+8.48 - -
28.39 = 14.59 1.03x2.96 P <0.001
22.2 16.7 0.082
5.6 0 0.5
5.6 0 0.5
13.22£9,6 3.78 £5.34 0.001
11.72 £8.28 45*7.75 0.011

The categorical variables are expressed as percentage and the noncategorical as mean = SD.
BAI = Beck Anxiety Inventory; BDI = Beck Depression Inventory; BMI = body mass index; BPlI = Brief Pain Inventory;

CPP = chronic pelvic pain.

control group presented scores within the normal range
0-9).

Table 2 summarizes the distribution of active and latent
TrPs for all muscles in patients with CPP and controls.
Significant differences were found in the distribution of
TrPs (gluteus maximus, gluteus medius, gluteus mini-
mus, lumbar square, and adductor magnus muscles),
with the presence of active TrPs being most prevalent in
the patients with CPP. A similar number of latent TrPs
can be observed when compared with healthy controls.

Table 3 shows pressure pain and mechanosensitivity
values. Pressure point values were significantly different
in all the anatomical sites evaluated between groups
(P <0.001), being lower in women with CPP. Therefore,
it displays the presence of widespread pressure pain

hypersensitivity. Also, the mechanosensivity of neural
tissue shows lower range of motion values in the CPP
group when compared with healthy women (P < 0.05).

Discussion

This study aims to evaluate the presence of myofascial
TrPs, widespread pressure pain sensitivity, and mecha-
nosensitivity of neural tissue in women with chronic pel-
vic pain. Our results show that women with CPP
showed a different distribution (P < 0.001) of TrPs, with
a high number of active ones. Also, significantly lower
values for widespread pressure pain and range of mo-
tion related to neurodynamics were found in the CPP
patients.
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Table 2 TrPs examination values in the women included in the study by group

Right Side

Patients with Chronic

Healthy Controls

Assessment of Chronic Pelvic Pain

Patients with Chronic

Healthy Controls

Pelvic Pain (N =40) (N=40) P Pelvic Pain (N =40) (N=40) P
Gmed1, No.
Active TrPs 21 0 <0.001 20 1 <0.001
Latent TrPs 3 2 2 3
No TrPs 16 38 18 36
Gmed2, No.
Active TrPs 24 0 <0.001 27 0 <0.001
Latent TrPs 8 5 5 6
No TrPs 8 35 8 34
Gmed3, No.
Active TrPs 27 1 <0.001 26 0 <0.001
Latent TrPs 3 5 7 5
No TrPs 10 34 7 35
Gmin1, No.
Active TrPs 20 1 <0.001 18 2 <0.001
Latent TrPs 4 5 3 3
No TrPs 16 34 19 35
Gmin2, No.
Active TrPs 20 0 <0.001 21 1 <0.001
Latent TrPs 4 1 2 2
No TrPs 16 39 17 37
Gmin3, No.
Active TrPs 22 1 <0.001 23 0 <0.001
Latent TrPs 4 4 3 5
No TrPs 14 35 14 35
Gmax1, No.
Active TrPs 23 0 <0.001 38 11 <0.001
Latent TrPs 3 2 2 6
No TrPs 14 38 0 23
Gmax2, No.
Active TrPs 17 1 <0.001 22 1 <0.001
Latent TrPs 2 5 4 4
No TrPs 21 34 14 35
Gmax3, No.
Active TrPs 10 0 <0.001 14 0 <0.001
Latent TrPs 0 2 2 0
No TrPs 30 38 24 40
QL1, No.
Active TrPs 21 3 <0.001 23 3 <0.001
Latent TrPs 2 1 6 2
No TrPs 17 36 11 35
QL2, No.
Active TrPs 21 3 <0.001 20 1 <0.001
Latent TrPs 2 1 3 4
No TrPs 17 36 17 35
AM1, No.
Active TrPs 18 0 <0.001 18 0 <0.001
Latent TrPs 8 2 6 3
No TrPs 14 38 16 37
(continued)
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Table 2 Continued
Right Side

Patients with Chronic  Healthy Controls

Left Side

Patients with Chronic  Healthy Controls

Pelvic Pain (N =40) (N=40) Pelvic Pain (N =40) (N=40) P
AM2, No.
Active TrPs 13 <0.001 11 0 0.001
Latent TrPs 5 1 3 1
No TrPs 22 39 26 39

Variables are expressed as mean *+ SD.

AM = adductor magnus; CPP = chronic pelvic pain; Gmax = gluteus maximus; Gmed = gluteus medius; Gmin = gluteus

minimus; QL = quadratus lumborum; TrPs = trigger points.

Table 3 Pressure pain hypersensitivity and mechanosensitivity of neural tissue in the patients included

in the study
CPP Group (N=18) Control Group (N=18) P
Pain pressure hypersensitivity, kg
Pfannenstiel incision point 1.14 £0.72 2.2+0.67 <0.001
Anterior tibialis muscle Right 1.88=1.04 3.76 £1.23 <0.001
Left 1.68 +0.99 3.39+1.2 <0.001
2nd metacarpal Right 1.35+0.74 2.25+0.69 0.001
Left 1.25+0.5 2.31+0.73 <0.001
C5-C6 Right 1.14 +0.57 1.91 +0.71 0.001
Left 0.98 = 0.45 21+0.75 <0.001
Mechanosensitivity of neural tissue, degrees
Slump test Right 58.25 +18.07 71.95+14.91 <0.001
Left 58.80 + 19.08 71.08 £14.78 0.002
SLR test Right 46.75 +14.70 72.53 £16.22 <0.001
Left 47.45 + 18.56 69.90 +17.18 <0.001

Variables are expressed as mean = SD.
CPP = chronic pelvic pain; SRL = straight leg raising test.

The ability to identify the tissue origin of symptoms and
to recognize the neurophysiological mechanisms in-
volved in a patient’s pain state is a key part of clinical
assessment and is often challenging. Sterling et al. have
stated the importance of developing a systematic evalu-
ation of chronic symptoms, including all the mecha-
nisms of pain in addition to the specific structural
pathology [34]. In our study, myofascial TrPs of muscles
reproducing the symptomatology, pressure pain sensi-
tivity, and mechanosensitivy of neural tissue were in-
cluded in the assessment.

Trigger point assessment showed a significant number
of active TrPs in CPP patients compared with the con-
trol group. It has been previously reported that central
sensitization should be considered in assessing regional
chronic pain with the presence of tender and/or trigger
points in the absence of structural pathology [35].
Central sensitization is reported in patients with

10

myofascial pain syndrome including chronic whiplash-
associated disorders, temporomandibular disorders, and
chronic nonspecific low back pain [28,36]. Additionally,
there are other factors involved in the central pain ampli-
fication including anxiety and depression. In our study,
women in the CPP group reported significantly higher
values of anxiety (P=0.001) and depression (P=0.011)
when compared with healthy women. Patients with
long-term chronic pain frequently develop these
symptoms, but those with psychological distress are
also at increased risk for chronic pain and central
sensitization [37].

Different quantitative sensory tests have been proposed
for investigating the presence of sensitization mecha-
nisms in several pathologies involving chronic pain, pro-
posing that central sensitization in patients with
musculoskeletal pain implies a generalized decrease in
their pressure pain threshold [38]. While central
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sensitization has been suggested in different pelvic pa-
thologies like vulvodynia [39], painful bladder syndrome
[40], and endometriosis [41] as characteristic factors,
other studies [42,43] have not found differences in pres-
sure pain thresholds between painful bladder syndrome
and healthy controls. Our results show that women with
CPP present pressure pain hyperalgesia that is exten-
ded to the pelvic region with a nonsegmental significant
decrease in pain pressure threshold. Patients with CPP
may have some component of central or regional neuro-
logic sensitization, showing a complexity of the clinical
picture and the increased difficulty of the rehabilitation
process [44].

Mechanosensitivity of neural tissue examination is
designed to assess minor nerve disorders, which do not
necessarily show conduction abnormalities but often ac-
company increased mechanosensitivity of the nerve
[33]. In asymptomatic subjects, the application of neuro-
dynamic tests results in a reduced range of motion of
the joint and unpleasant feelings such as tingling, prick-
ing, or burning [33]. Our study found significant differen-
ces in neurodynamic tests between women with CPP
and controls. To our knowledge, our study is the first to
show mechanosensitive neural tissue. This finding
needs to be taken into account when designing
therapeutic approaches for CPP. Additionally, the tests
we selected (the slump test and straight-leg raising)
have been previously proposed as simple [45] and use-
ful [46].

There are some limitations that need to be addressed in
this study. Some authors have reported high rates of
psychological dysfunction among women with this dis-
order, including depression, psychological and somatic
symptoms, and sexual abuse history [47]. Further re-
search should include these variables given the impor-
tance of psychological variables in central sensitization.
An additional limitation of the study is the homogeneity
of participants recruited from the same medical unit. We
think the applicability of the results to everyday clinical
practice is feasible given the complexity of clinical profile
of these patients. Thus, it would be important to include
musculoskeletal evaluation into the assessment of
patients with chronic pelvic pain. Further research
should include prospective population-based studies in
order to establish clearly the conditions in which abnor-
mal musculoskeletal findings influence the development
of chronic pelvic pain syndromes. In addition, the out-
come of the evaluation process can be used to deter-
mine the appropriate treatment parameters of the
therapeutic rehabilitation program, including manual
therapy techniques focused on trigger points, pressure
pain hyperalgesia, and obtaining mechanosensitive neu-
ral tissue values.

Conclusions
Women with chronic pelvic pain present a high percent-

age of TrPs that reproduce their symptoms. Patients
also show a widespread pressure pain hyperalgesia and

Assessment of Chronic Pelvic Pain

more mechanosensitive neural tissue due to a decrease
in the range of motion associated with neurodynamics.
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