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Abstract

Background: This study was performed to evaluate the effectiveness of treatment of women with Chronic Pelvic Pain Syn-
drome (CPPS) using a combination of external ultrasound-guided trigger point injections to the pelvic floor musculature

with peripheral nerve hydrodissection.

Methods: A retrospective study of 73 women with CPPS who were treated with external ultrasound-guided trigger point
injections to the pelvic floor musculature with pelvic peripheral nerve hydrodissection once a week for six weeks in an
outpatient setting. Pelvic pain intensity as measured pretreatment and post treatment using the Visual Analogue Scale and
Functional Pelvic Pain Scale. Categories of function evaluated were bladder, bowel, intercourse, walking, sleeping, working,

running, and lifting.

Results: Pretreatment, the mean VAS score was 6.8 (Standard deviation [SD] 2.38); P < .05, 95% confidence interval (CI) 6.25
to 7.35. Post treatment, the mean VAS score was 5.08, (SD 2.67); P < .05, 95% confidence interval (CI) 4.46 to 5.70. The mean
total FPPS score before treatment was 11.53 (SD6.50); P < .05, 95% confidence interval (CI) 10.02 to 13.03. Post treatment,
the mean FPPS score was 8.69, (SD 6.38); P < .05, 95% confidence interval (CI) 7.21 to 10.17. Analysis of the subcategories
within the FPPS indicated that the improvement was statistically significant in the categories of intercourse and working. In
the category of intercourse, the mean change in score after treatment was .72. Pretreatment, the mean was 2.01 (P < .05, 95%
CI1.63-2.40). Post treatment, the mean was 1.29 (P < .05, 95% CIL.96-1.63). In the category of work, the mean change in score
after treatment was .62. Pretreatment, the mean was 2.08 (P < .05, 95% CI1.73-2.42). Post treatment, the mean was 1.46 (P <
.05, 95% CI1.18-1.74).

Conclusion: Analysis suggests that the treatment was effective at ameliorating pain in women with CPPS. It showed promise

in improving overall pelvic function in women with CPPS, specifically in the categories of intercourse and working.

Keywords: Pelvic Pain; Chronic Pelvic Pain Syndrome; Endometriosis; Central Sensitization; Neuropathic Pain; Neurogenic

Inflammation; Trigger Points; Myofascial Pain.
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Introduction

Chronic Pelvic Pain Syndrome (CPPS) is a complex,
multi-faceted disease complex. CPPS is defined as pain associ-
ated with any pelvic structure that persists or recurs for at least 6
months and is not the direct result of a single, obvious, local pa-
thology [1]. CPPS is one of the most prevalent gynecologic con-
ditions affecting over nine million women in the United States
[2]. It involves a constellation of symptoms arising from various
organ systems within the pelvis [3], making diagnosis and treat-
ment difficult. Associated dysfunction occurs in the gastrointes-
tinal, urogynecology, and neuro-musculoskeletal systems, and
often presents with psychosocial consequences [1]. More than
one etiology is involved in over 50% of patients [4], though com-
monly implicated conditions include endometriosis, irritable
bowel syndrome (IBS), interstitial cystitis, as well as neural and

musculoskeletal pathologies [5].

The pathophysiology of CPPS is multifactorial, how-
ever, important underlying themes include myofascial pain, pe-
ripheral sensitization, and central sensitization [2,3]. Peripheral
sensitization arises from the abnormal firing of peripheral noci-
ceptors, sometimes due to a lesion within, or myofascial tension
impinging upon, a nerve or group of nerves [6]. In peripheral
sensitization, a repetitive insult creates neurogenic inflamma-
tion which reduces the activation threshold and intensifies the
response of a nerve, causing hyperalgesia, increased reactivity of
the peripheral nerve to noxious stimuli [3]. Central sensitization,
common among chronic pain conditions, involves a maladaptive
response to continuous pain signals that result in decreased ac-
tion of inhibitory pathways and/or increased action of amplifica-
tion pathways, leading to the magnification of the original insult.
Continuous pain signals from any part of the pelvic anatomy can
lead to central pain amplification and viscerosomatic cross-sen-
sitization, producing hyperalgesia in neighboring, healthy struc-
tures [3].

Myofascial pain, characterized by muscle and connec-
tive tissue tenderness with localized and referred pain, is highly
prevalent in those with CPPS [7]. Trigger points, a feature of my-
ofascial pain, are palpable, taut areas of muscle which can ren-
der the muscle incapable of proper contraction and relaxation.
They are painful to compression, may cause referred pain [8],
and are associated with central sensitization [5]. Spasms, anoth-
er feature of myofascial pain, are involuntary motor responses
that constantly stimulate pain receptors [8]. They contribute to
neurogenic inflammation and peripheral sensitization via nerve
compression and neural ischemia [9]. Additionally, long-term,

pain-related posturing overloads the pelvic muscles, ligaments,

and joints, changing the pelvic floor structure, thereby exacer-

bating pain and dysfunction [8].

This multifaceted nature of CPPS makes it an extremely
difficult condition to treat. Most available treatments address a
solitary anatomic organ system. Response to treatment is often
poor, with pain recurrence common [2]. Traditional treatment
options for CPPS can be divided into hormonal, oral medica-
tions, and surgical [10,11]. Evidence-based treatment options
remain limited despite the rising need [4]. The objective of this
study is to determine the effectiveness of a non-operative neu-
romusculoskeletal protocol in addition to the traditional ap-
proaches for CPPS. The effectiveness of our protocol has been
studied for a small number of patients with CPPS and pathology
confirmed endometriosis [12]. The current study was conducted
to provide further evidence for the use of our protocol with a

larger sample size of women with CPPS of various etiologies.

Materials and Methods

Participants

Participants were 73 female patients between the ages of
19 to 74 years old who presented to an outpatient pelvic rehabil-
itation private practice and were diagnosed with CPPS. Patient
demographics can be seen in Table 1. All participants underwent
pretreatment evaluations with a detailed history and physical ex-
amination, including an internal pelvic floor examination per-

formed by one of four physiatrists.

Table 1: Demographic Table

Participants (N) 74
Average Age (Years) 38.7
Min Age (Years) 17
Max Age (Years) 74
Average Duration of Pain (Years) 6.1
Participants with Endometriosis (Pathology -
Confirmed Through Laparoscopy)

Number of Procedures (Laparoscopies) 36
Participants with Fibroids 4
Participants on Hormonal Treatments 35
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The internal exam included palpation of the levator ani
sling to determine muscle strength, muscle tone, and the pres-
ence of trigger points. Trigger points are palpable, taut bands
within muscles that are tender to palpation, and have a referred
pain pattern. Pelvic floor trigger points often produce referred
pain to the lower abdomen, medial thigh, buttocks, and perine-
um. The pudendal nerve was assessed with palpation over Al-
cock’s Canal and the ischial spines to check for tenderness or a

tingling sensation known as Tinel's sign. In addition, allodynia

was noted at the posterior femoral cutaneous nerve between the

quadratus femoris and the obturator internus.

The inclusion criteria included a history of CPPS of
greater than 6 months duration and completion of at least 6
weeks of pelvic floor physical therapy. The exclusion criteria in-
cluded malignancy and active pregnancy. The medications tried,
relevant diagnoses, and past medical history, as well as the prior
surgeries of patients, are displayed in Figures 1, 2, and 3, respec-

tively.

FIGURE 1: MEDICATIONS TRIED
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FIGURE 3: PREVIOUS PREVIOUS RELATED SURGERIES
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Procedures

A retrospective chart review was done upon an institu-
tional review board (IRB) approval (IRB# 17-0761). The protocol
used for the intervention was developed for patients with CPPS
who failed to progress after six weeks of pelvic floor physical

therapy.

The protocol includes external ultrasound-guided
trigger point injections targeting the pelvic floor musculature.
Once a week for six weeks, the iliococcygeus, pubococcygeus,
or puborectalis were injected unilaterally, alternating right and
left sides throughout the protocol. With the patient lying in the
prone position, a flexible, 6-inch, 27-gauge needle was used to
inject the targeted muscle from the subgluteal posterior ap-
proach, using an aseptic technique under ultrasound guidance.
Patients concomitantly underwent ultrasound-guided, peripher-
al nerve hydrodissection of the pudendal nerve at Alcock’s canal
while in the prone position. The patient was then flipped to the
supine position and underwent ultrasound-guided hydrodissec-
tion of the posterior femoral cutaneous nerve at obturator ca-
nal at each visit, alternating right and left sides throughout the
protocol (Figure 4). For the first treatment on each side, 2mL of
dexamethasone with 5 mL of 1% lidocaine was placed around
each nerve. At the following visits, 2 mL of Traumeel® [13,14]
with 5 mL of 1% Lidocaine was used for the peripheral nerve hy-
drodissection. Patients continued to attend pelvic floor physical

therapy at a facility of their choice throughout the protocol.

20 25 30 35 40

The pelvic floor physical therapy included the internal
and external myofascial release of the pelvic floor musculature,
scar tissue mobilization, visceral mobilization, skin rolling along
the lower abdomen and buttocks, nerve gliding along the puden-
dal nerve and the posterior femoral cutaneous nerve, and dia-

phragmatic breathing.

A paired t-test assuming equal variances was used
(SPSS®, Version 26) to determine statistical significance (a=0.05)
of score changes. Descriptive Statistics was used to determine the

lower and higher values of the Confidence Interval.

Outcome Measures

Response to treatment was measured before treatment
and 6 weeks after treatment, using the 0 to 10 Visual Analogue
Scale (VAS) to quantify pelvic pain and the Functional Pelvic
Pain Scale (FPPS) to assess function. For the VAS, the patients
were asked to rate their average pain intensity over the past 24
hours. Patients score pelvic function on the FPPS for eight cat-
egories: bladder, bowel, intercourse, walking, sleeping, working,
running, and lifting (Figure 5). The patients rated each category
from 0 to 4, with 0 for normal function, and 4 for severe debili-
tation. Thus, each patient was given a total pelvic function score
between 0 and 32.
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Figure 4: (Source - Anatomy: A Regional Atlas of the Human Body, 4th Edition, by Carmine Clemente, 1997)
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Figure 5: Functional Pelvic Pain Scale

Instructions: Please fill out this form by placing an X in the box that best describes your pain at its WORST,
even if it occurs at different times of your cycle.
If any of these functions do not apply to you, please write N/A (not applicable) in the box beside that function.
0 1 2 3 !
Function No Pain, Nor- | Some Pain Moderate Pain | Severe Pain Incapable of
Function because
mal Function | with Function | with Function | with Function
of Pain
Bladder
Bowel
Intercourse
Walking
Running
Lifting
Working
Sleeping
Department of Obstetrics and Gynecology, Foothills Hospital/University of Calgary, 1994.

Results

73 female patients underwent ultrasound-guided, pel-
vic floor trigger-point injections, and peripheral nerve hydrodis-
section. Patients were able to return to work the same day as the
procedure. No adverse events were noted. Follow-up data was
measured up until 14 weeks post-treatment. The mean age of
the participants was 35.5 years (SD 11.3) and the mean dura-
tion of pelvic pain was 5.8 years (SD 5.3). The results are shown
in Table 2, noting statistically significant improvement in both
intercourses and working. The rest of the subcategories were not
statistically significant. Pretreatment, the mean VAS score was
6.8 [SD] 2.38); P < .05, 95% confidence interval (CI) 6.25 to 7.35.
Post treatment, the mean VAS score was 5.08, (SD 2.67); P <.05,
95% confidence interval (CI) 4.46 to 5.70. The mean total FPPS

score before treatment was 11.53 (Standard deviation [SD] 6.50);
P < .05, 95% confidence interval (CI) 10.02 to 13.03. Post treat-
ment, the mean FPPS score was 8.69, (SD 6.38); P < .05, 95%
confidence interval (CI) 7.21 to 10.17. Analysis of the subcate-
gories within the FPPS indicated that the improvement was sta-
tistically significant in the categories of intercourse and working.
In the category of intercourse, the mean change in score after
treatment was .72. Pretreatment, the mean was 2.01 (P < .05, 95%
CI1.63-2.40). Post treatment, the mean was 1.29 (P < .05, 95%
CL.96-1.63). In the category of work, the mean change in score
after treatment was .62. Pretreatment, the mean was 2.08 (P <
.05, 95% CI1.73-2.42). Post treatment, the mean was 1.46 (P <
.05,95% CI1.18-1.74).

Table 2: Results Table

Pre-Treatment Post-Treatment P-Value
Vas* 6.80 5.08 0.00006
Fpps - Total* 11.53 8.69 0.008
Fpps - Intercourse* 2.01 1.30 0.006
Fpps - Working* 2.08 1.46 0.006
Fpps - Sleeping 1.26 0.89 0.065
Fpps - Bladder 1.11 0.97 0.47
Fpps — Bowl 1.18 1.05 0.56
Fpps — Walking 1.38 1.01 0.09
Fpps — Running 1.34 1.05 0.30
Fpps - Lifting 1.18 0.95 0.31

*P<.05
JScholar Publishers ] Womens Health Gyn 2020 | Vol 7: 402
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Discussion

Our study evaluated the effectiveness of ultra-
sound-guided, pelvic floor trigger point injections and periph-
eral nerve hydrodissection, in conjunction with physical therapy,
in female patients with a history of CPPS. Both the mean VAS
and FPPS scores decreased significantly by 1.72 points and 2.84
points, respectively as shown in Figure 6. In this study, several
aspects of pelvic pain and dysfunction improved after treatment
with our protocol. Statistically significant improvements oc-
curred for the categories of intercourse and working as shown in

Figure 7. The treatment was safe, and we observed no immediate

The protocol was developed for patients with CPPS to
address the etiological triad of myofascial pain, peripheral neu-
rogenic inflammation, and central sensitization [15,16]. The ap-
proach is threefold. First, we aim to decrease the spontaneous
ectopic activity of peripheral nociceptors in the pudendal and
posterior femoral cutaneous nerves with repetitive exposure to
lidocaine 1% [17]. With this process, we are desensitizing the
Navl.7 channels involved in the aberrant firing of peripheral
nociceptors [18]. Second, we aim to increase blood flow to the
peripheral nerves by lyses of connective tissue restrictions with
hydro-dissection [19]. Neurogenic inflammation is treated both

with reversing the neural ischemia and using the medication

complications. dexamethasone one time on each side [20]. Third, we aim to re-
set short, spastic, and weak muscle spindles with trigger point
injections to each muscle in the levator ani sling [21,22].
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Most of the benefit of the injection protocol is mechan-
ical in nature. However, the repetitive exposure to the anesthetic
Lidocaine 1% is also crucial to reset hyperactive peripheral no-
ciceptors and decrease the mast cell release of histamine [23].
Conceptually, creating space and increasing blood flow via ly-
sis of fascial restrictions and release of constricting hypertonic
muscular spasms [24] creates a better environment for the pelvic
nerves to then heal themselves. Decreasing myofascial spasm
and neurogenic inflammation, will ultimately reverse peripheral
sensitization and subsequently decrease central sensitization as
central pain processing is maintained by afferent nociceptive in-
put [25].

One potential mechanism contributing to why patients
are responding to the injection protocol is that we are creating
space along the course of both the pudendal and posterior fem-
oral cutaneous nerves by hydro-dissecting both Alcock's and
Obturator canal using the supine and prone approach. There is
a significant overlap in terms of pain patterns and innervation
with the pudendal and posterior femoral cutaneous nerve [26].
Given their proximity and the cross-sensitization that occurs in
the pelvis, the pudendal nerve, and the posterior femoral cutane-
ous nerve upregulate one another. Cross-sensitization involves
noxious stimuli from an affected pelvic structure being transmit-
ted to an adjacent, normal structure, causing functional changes
such as sensitization in the latter [27]. Therefore, it is import-
ant to treat both the pudendal and posterior femoral cutaneous

nerves simultaneously.

Absenteeism is a large burden on this patient popula-
tion, and our study demonstrates CPPS patients' ability to return
to work after treatment. One study analyzed 1,418 premenopaus-
al women, without a previous surgical diagnosis of endometrio-
sis, having a laparoscopy to investigate symptoms. Each affected
woman lost on average 10.8 hours of work weekly, mainly owing
to reduced effectiveness while working [28]. Another study that
analyzed 810 women with endometriosis demonstrated signifi-
cant decreased productivity and absenteeism noted at both work
and at home [29].

27.9% of our patients had a pathological diagnosis of
endometriosis. Deep dyspareunia occurs in 50% of women with
endometriosis [30]. One study on women with endometriosis
demonstrated that the severity of deep dyspareunia was strong-
ly associated with pelvic floor tenderness and painful bladder
syndrome, independent of endometriosis-specific factors. This
study suggested that myofascial pain and nervous system sensi-
tization plays an important role in deep dyspareunia in women

with endometriosis [31]. Our study supports this theory, given

the statistically significant improvement in the ability of patients
to return to intercourse after treating their myofascial and ner-

vous system dysfunction with our protocol.

Some limitations of our study include a short follow up
time and a lack of a control group. In addition, the retrospective
nature of this study is limiting but sets the stage for a prospective

trial in the future.

Conclusion

This study demonstrated statistically significant posi-
tive outcomes for women with Chronic Pelvic Pain Syndrome
who were treated with external ultrasound-guided trigger point
injections to the pelvic floor musculature in combination with
peripheral nerve hydrodissection and pelvic floor physical thera-
py. The alleviation of pain and improvement in function allowing
patients to return to work and resume intercourse after treatment

was particularly promising.
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