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Purpose: The purpose of this paper is to evaluate the efficacy of a multimodal, outpatient neuromuscular protocol in treating
remaining sensitization and myofascial pain in endometriosis patients post-surgical excision.

Patients and Methods: A retrospective longitudinal study was conducted for women aged 22 to 78 with a history of surgically
excised endometriosis. 60 women with an average duration of pain of 8.63 & 7.65 years underwent a treatment protocol consisting of
ultrasound guided trigger point injections, peripheral nerve blocks, and pelvic floor physical therapy for 6 weeks. Concomitant
cognitive behavioral therapy once weekly for a total of 12 weeks was also undertaken. Pain intensity and pelvic functionality were
assessed at new patient consults and 3-month follow ups using Visual Analogue Scale (VAS) and Functional Pelvic Pain Scale (FPPS).
Results: At new patient consults, average VAS and FPPS were 7.45 + 2.11 (CI 6.92-7.98) and 14.35 + 6.62 (CI 12.68 —16.02),
respectively. At 3-month follow ups, average VAS and FPPS decreased to 4.12 + 2.44 (CI 3.50-4.73; p < 0.001) and 10.3 + 6.55 (CI
8.64-11.96; p < 0.001), respectively. Among FPPS categories, sleeping, intercourse, and working showed the highest statistical
significance.

Conclusion: Data suggests the multimodal protocol was effective in treating the remaining underlying sensitization and myofascial
pain seen in Endometriosis patients post-surgical excision, particularly in decreasing pain and improving function during work and
intercourse.

Keywords: chronic pelvic pain, peripheral sensitization, central sensitization, myofascial dysfunction

Introduction
Endometriosis is a persistent and incurable disease that is associated with the proliferation and implantation of cells
similar to the cells of endometrial glands and stroma that are found outside of the uterus." Endometriosis-related pain
affects work, leisure, relationships, sexual well-being, and mental and emotional health,? and this pain mechanism is
complex, involving several biological, psychological, and social factors.> Endometriosis costs the United States an
estimated $78 billion annually." It is the leading cause of Chronic Pelvic Pain' (CPP), a pain syndrome affecting 14-24%
of women of reproductive ages. Diagnosis and treatment are complicated by the minimally understood etiology and co-
existence of visceral pain syndromes such as Endometriosis which affects 70% of women with chronic pelvic pain.’
Relevant underlying factors in women with CPP with a history of endometriosis include myofascial and neuropathic
pain.®

Myofascial dysfunction seen in the pelvis creates myofascial pain from myofascial trigger points. These trigger points
are evident nodules on taut bands of muscle with a spontaneous response to stimuli, serving as a continuous nociception
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source. The visceral pain and inflammation seen in CPP patients causes muscle tightening and consequently hypertonic
pelvic floor dysfunction which harbors an environment predisposed to activating/generating trigger points.’

Neuropathic pain refers to the triad of peripheral sensitization, central sensitization, and cross sensitization.
Essentially, when pain is experienced for a long period of time, neuroplasticity leads to changes in the nervous system,
causing the brain to perceive amplified pain signals.®® Sensitization of the nervous system is found in endometriosis
patients secondary to 1) pro-inflammatory cytokines contributing to peripheral neurogenic inflammation and peripheral
sensitization;” 2) chronic guarding in the pelvic musculature;'® and 3) upregulation of the central nervous system
secondary to the peripheral nerve feedback loop, pain, and anxiety.'"'?

Patients can still experience chronic pelvic pain and myofascial dysfunction after surgical removal of endometriosis."?
In fact, it has been observed that only half of patients experience a complete resolution of pain after surgery.'* We
hypothesize that this is secondary to persistent myofascial pain and dysfunction, peripheral sensitization, and central
sensitization. This study aimed to evaluate the efficacy of a multimodal, outpatient neuromuscular protocol in treating the
remaining underlying sensitization and myofascial pain in Endometriosis patients post-surgical excision.

Materials and Methods

Participants

Sixty women between ages 22 to 78 with a diagnosis of Chronic Pelvic Pain and a history of excised endometriosis were the
participants of this retrospective study. These women presented to an outpatient rehabilitation practice between February 2020 and
May 202 1. Demographics and clinical characteristics are presented in Table 1. Previous surgeries and medications tried are shown
in Figures 1 and 2. Medications for central nervous system neuromodulation are shown in Table 2. Fifty-five women were started
on CNS medications by our physiatrist and 5 women were continued on the CNS medications prescribed by their psychiatrist.

Inclusion Criteria

All women included had a history of chronic pelvic pain for at least 6 months and had completed a course of 6 weeks of pelvic
floor physical therapy with persistent symptoms. Participants had endometriosis with central sensitization and myofascial pain
following surgical excision. Prior to inclusion in the study, a full gynecological consultation with necessary workup by
a gynecologist was performed. All participants underwent a detailed history and physical examination completed by one of
eleven physiatrists as part of their pretreatment evaluation (Figure 3). Complete physical examination consisted of 1) lumbosacral

Table | Demographics and Clinical Characteristics of Women with Chronic Pelvic Pain
and Excised Endometriosis

Demographics and Clinical Characteristics

Participants (n) 60

Age (y) (mean * SD) (min-max) 41.92 + 14.24 (22-78)

Average duration of pain in years (mean + SD) (min-max) 8.63 + 7.65 (0.540)

BMI (kg/m2) 27.57 £ 6.83

Comorbidities
Pathology confirmed endometriosis 60
Depression/ anxiety 30
Straining 37
Urinary urgency/ frequency 33
Fibroids 17
Hernia 3
Migraines 19
Hypermobility 10
™) 17
Hip pathology 9
Lumbar spine pathology 15
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Figure 2 Previous medications.

exam to evaluate for joint pathology, coccydynia, and lumbar pain; 2) bilateral hip exam to uncover hip and pelvic girdle pain
generators; 3) abdominal exam to check for trigger points in the external obliques and rectus abdominus and allodynia/
hyperalgesia along the pudendal nerve and posterior femoral cutaneous nerve; and 4) internal pelvic floor examination involving
palpating superficial and deep pelvic floor muscles to observe pelvic floor hypertonia and myofascial trigger points. These trigger
points are evident bands within a muscle which often have pain patterns and twitch responses'> and are present in patients with
sensitization.® Presence of the allodynia/hyperalgesia, myofascial trigger points, and pelvic floor dysfunction during the physical
examination warranted inclusion. All participants underwent the full treatment protocol, and there were no dropouts.
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Table 2 Current Medications for Central Nervous System Neuromodulation

CNS Neuromodulators Daily Dose Number of Patients
ANTI DEPRESSANTS
SSNRI
Milnacipran 25 mg |
Duloxetine 20 mg 10
Duloxetine 30 mg 4
Duloxetine 40 mg 2
Duloxetine 60 mg 6
SSRI
Escitalopram 5 mg |
Escitalopram 10 mg |
Escitalopram 20 mg 2
Tricyclic
Amitriptyline 10 mg 8
Amitriptyline 25 mg 4
Amitriptyline 50 mg |
Amitriptyline 100 mg |
MEMBRANE STABILIZERS
Gabapentin 100 mg |
Gabapentin 300 mg 7
Gabapentin 600 mg 2
Gabapentin 800 mg |
Pregabalin 25 mg 6
Pregabalin 75 mg 3
Pregabalin 200 mg |

Exclusion Criteria

A full gynecological consultation with necessary workup by a gynecologist was performed to exclude infections and
malignancy. Women who did not excise their endometriosis and did not have pathologically confirmed endometriosis
were excluded. Women who did not participate in pelvic floor physical therapy during treatment, or who had incomplete
Visual Analogue Scale or Functional Pelvic Pain Scale questionnaires, were also excluded.

Procedures

This study was approved by the International Review Board at the Feinstein Institutes for Medical Research (Northwell
Health) for a protocol designed for chronic pelvic pain patients who failed to improve after completing a six-week course
of pelvic floor physical therapy. The protocol consists of U/S guided trigger point injections to the pelvic floor muscles,
peripheral nerve blocks, pelvic floor physical therapy, and cognitive behavioral therapy. In compliance with the
Declaration of Helsinki and because the study involved retrospective information collection and analysis for research
purposes, the need for consent was waived.

On U/S, myofascial trigger points can be seen as focal, hypoechoic regions with reduced vibration amplitude'
(Figure 4). With the patient lying in prone, using aseptic technique, a global injection by a flexible, 6-inch, 27-gauge
needle to the iliococcygeus, pubococcygeus, and puborectalis was administered unilaterally from the subgluteal posterior
approach once weekly for six weeks'® (Figure 5). Then, peripheral nerve blocks to the pudendal nerve at Alcocks’s canal
were given.!” The patient was then flipped to the supine position, and nerve blocks to the posterior femoral cutaneous
nerve 4 cm inferior to the ischial tuberosity were given.'® This was repeated at every visit, alternating right and left each
time as an attempt to reduce peripheral neurogenic inflammation and attenuation of central sensitization regardless of

94 https: International Journal of Women’s Health 2023:15
Dove


https://www.dovepress.com
https://www.dovepress.com

Dove Shrikhande et al

Women aged 22-77 who completed 6
weeks of pelvic floor physical therapy
with persistent symptoms
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Figure 3 Study design.
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Figure 4 Ultrasound images of Alcock’s Canal and Obturator Canal. Work by Pelvic Rehabilitation Medicine. Reprinted with permission from Pelvic Rehabilitation Medicine.
www.pelvicrehabilitation.com.

laterality of pain. At the first visit, 2 mL of dexamethasone with 7 mL of 1% Lidocaine was placed around each nerve, on
each side. At subsequent treatment appointments, saline was used in place of dexamethasone for nerve blocks. There are
no side effects to the treatment protocol as a 27G needle is used and patients are premedicated with diclofenac 75 mg
orally. After sitting on ice for 10 minutes, patients return to work the same day as this facilitates the healing process.'®

The combination of concomitant pelvic floor physical therapy and cognitive behavioral therapy serve as contributors
to the multimodal treatment protocol. Patients attended one-on-one pelvic floor physical therapy with a physical therapist
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Figure 5 Inferior view of the anatomy of the female pelvis, focusing on the innervation of the pelvic floor musculature. Adapted from Paulsen F, Waschke J. Sobotta Atlas of
Human Anatomy, |6th Edition. Elsevier GmbH, Urban and Fischer, Munich, Germany. Copyright 2018. Used by permission of Elsevier from the Copyright Clearance Center’s
Rights Link.

at a facility of their choosing for 1 hour per week. They attended each session within 7 days after each injection. Pelvic
floor physical therapy involves nerve gliding along the posterior femoral cutaneous and pudendal nerves, skin rolling
along the lower abdomen and buttocks, visceral and scar tissue mobilization, and diaphragmatic breathing aimed at
releasing the hypertonic pelvic floor muscles.'® Cognitive behavioral therapy consists of progressive muscle relaxation
and behavioral activation strategies to target muscle tension and help patients interrupt the chronic pain cycle and related
anxiety/depression.?%*!

After completing the treatment protocol for 6 weeks and having follow-up visits, patients follow a neuromuscular re-
education home program guided by their physical therapist to maintain the progress made. Patients are also educated on
lifestyle modifications, self-efficacy, and pain management practices such as stretching, diaphragmatic breathing, taking

a warm bath, or using a muscle relaxant for any flare ups.

Outcome Measures
Pain intensity and pelvic functionality were assessed at new patient consults and 3-month follow ups using two self-
assessment scales: Visual Analogue Scale (VAS) and Functional Pelvic Pain Scale (FPPS). A 0 to 10 scale for VAS

96 htps: International Journal of Women’s Health 2023:15
Dove!


https://www.dovepress.com
https://www.dovepress.com

Dove Shrikhande et al

measured average pain intensity over the last 24 hours where 0 meant no pain and 10 signified worst pain imaginable.
Pelvic functionality using FPPS was measured using eight categories: sleeping, bowel, intercourse, walking, bladder,
running, working, lifting. All categories are rated from 0 to 4 which mean normal function and brutal debilitation,
respectively. Experimenter bias was limited by maintaining identical follow up questions for all patients.

Statistical Analysis

Data were analyzed using a paired ¢-test. This statistical analysis was used to compare the average values of outcome
measures pretreatment and posttreatment to determine if there was a statistically significant difference after the treatment
protocol. If the average decreased and the P value was less than 0.05, we concluded a statistical significance in that
direction. Descriptive Statistics data are presented as mean =+ standard deviation with a 95% confidence interval. All
analyses were conducted using SPSS software version 26.

Results

The average VAS score at new patient consults was 7.45 = 2.11 (CI 6.92-7.98). A statistically significant decrease to 4.12 +
2.44 (CI 3.50-4.73) (P <0.001) was seen at the 3-month follow ups. Similarly, the average total FPPS at new patient consults
was 14.35 £ 6.62 (CI 12.68 —16.02) and it dropped to 10.3 £ 6.55 (CI 8.64—11.96) (P < 0.001) at the 3-month follow ups
(Figure 6). Among FPPS categories, sleeping, intercourse, and working showed the highest statistical significance.

The average Functional Pelvic Pain (FPPS) scores for sleeping, intercourse, and working dropped by 0.77, 0.73, and
0.58 points when assessed at the 3-month follow ups. For the sleeping category, average score was 1.52 + 1.28 (CI 1.19-
1.84) at new patient consult and 0.75 £ 0.97 (CI 0.51-0.99) (P < 0.001) at 3-month follow up. For intercourse, average
score at new patient consult was 2.32 + 1.56 (CI 1.92-2.71) which decreased to 1.58 = 1.52 (CI 1.20 to 1.97) (P < 0.001)
at 3-month follow up. With working, average score at new patient consult was 2.27 £ 1.25 (CI 1.95 to 2.58) and at
3-month follow up reduced to 1.68 £ 1.05 (CI 1.42—-1.95) (P < 0.001) (Figure 7). Table 3 illustrates these results and
provides data for the other 5 FPPS categories.

Change in Pain and Function
18

16
14
12

10

New Patient Consult 3-Month Follow Up
m VAS FPPS

Figure 6 Average Visual Analogue Scale (VAS) and Functional Pelvic Pain Scale (FPPS) before and after treatment.
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Highest Improvements among FPPS Categories
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Figure 7 Functional Pelvic Pain Scale (FPPS) before and after treatment for most improved categories: sleep, intercourse, work.

Discussion

This retrospective study investigated the effectiveness of an outpatient protocol in treating underlying sensitization and
myofascial pain post-surgical excision of endometriosis. The neuropathic component includes peripheral sensitization
and central sensitization. The primary outcome was measured through a decrease in VAS and FPPS scores of patients at
3-month follow up. Data suggests that the multimodal protocol was effective as the average VAS and FPPS scores
decreased significantly by 3.33 and 4.05 points, respectively.

Endometriosis is a pro-inflammatory disease process that over time causes peripheral sensitization, central sensitiza-
tion, and pelvic floor hypertonia.” Despite surgical intervention of endometriosis, CPP persists in some women. This is
because even after the endometriosis is removed from the body, the underlying myofascial pain and neurogenic pain
which co-exists with endometriosis®' still needs to be addressed for patients to start feeling better.

In many Endometriosis patients, underlying myofascial pain and dysfunction is maintained by their ongoing pelvic
floor spasm,®?? the major area of chronic guarding secondary to the presence of Endometriosis in the pelvis.'> Pelvic

floor hypertonia is more prevalent in patients with a history of pelvic surgery, trauma, or conditions such as endometriosis

Table 3 Outcome Measures Results Table, Visual Analogue Scale (VAS) and
Functional Pelvic Pain Scale (FPPS)

Outcome New Patient 3-month Follow P-value

Measure Consult Up

VAS 745+ 2.11 4.12 £ 2.44 1.38E-12

FPPS - TOTAL 14.35 £ 6.62 10.30 £ 6.55 9.75E-07
Sleeping 1.52 £ 1.28 0.75 £ 0.97 5.71E-07
Intercourse 232+ 1.56 1.58 £ 1.52 3.43E-05
Working 227 £ 1.25 1.68 + 1.05 0.000619
Lifting 1.52 £ 1.37 1.05 + 1.23 0.003529
Bowel 183 £ .17 142 £ 1.17 0.004967
Running 1.80 £ 1.62 127 + 1.67 0.012609
Bladder 1.63 £ 1.30 1.30 + 1.21 0.021167
Walking 1.47 £ 1.23 125 % 1.17 0.064602
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that cause myofascial pain.>* In this hypertonic state, nociceptors enable sensitization by producing neuropeptides that
initiate neurogenic inflammation leading to peripheral sensitization.?* This recurrent stimulation of nociceptors creates
a lowered activation boundary that is easier to surpass, thus provoking an exaggerated response to peripheral stimuli.
Moreover, the recurrent nociceptor activation sends afferent signals to the spinal cord, causing functional and structural
changes leading to central sensitization.>' This “long-term remodeling” of the central nervous system results in allodynia,
hyperalgesia, and myofascial dysfunction/referred pain.®

The principle behind the treatment protocol is a three-prong approach to treating peripheral sensitization, central
sensitization, and myofascial pain concomitantly, to break the pain cycle. This is achieved by programming the nervous
system to return to a non-sensitized state. Peripheral sensitization is treated by reducing the neurogenic inflammation that
stimulates incorrect firing of peripheral nociceptors.” This includes 1) reversing neural ischemia by relieving pelvic floor
hypertonia with trigger point injections ultimately relieving the myofascial peripheral nerve restrictions that contribute to
the neural ischemia process;** 2) eliminating Substance P*° via using local peripheral nerve dexamethasone one time on
each side; 3) diminishing the mast cell discharge of histamine®’ via repetitive exposure of peripheral nerves to anti-
inflammatory Lidocaine; and 4) desensitizing hyperactive peripheral nociceptors with repetitive exposure to an
anesthetic.””> This decrease in overstimulation of peripheral nociceptors and neurogenic inflammation reverses the
hyperexcitable pain processing and thus reverses central sensitization.”® Central Sensitization is also treated with weekly
cognitive behavioral interventions including pain science education, mindfulness-based interventions and techniques that
directly target thought and behavior change.?'*® Myofascial pain is treated with addressing the underlying myofascial
trigger points that are seen in CPP patients also serve as a continuous source of nociception. U/S guided trigger point
injections act not only to decrease neural ischemia but also reset the spastic pelvic floor.>* Releasing the tight muscles
followed by a proper neuromuscular re-education allows for return to normal pelvic function.®'=*

The significant improvement seen in the sleep category of the FPPS is related to the improvement in bladder
symptoms which reduce nocturia. The peripheral nerves to the bladder are downregulated®*~* and the bladder is no
longer irritated by lying on a hypertonic pelvic floor,> so patients can avoid urinary frequency and get restful, unbroken
sleep. Most of the participants experience dyspareunia: pain during, or after intercourse, due to its high prevalence in
endometriosis patients.**” The pudendal nerve is considered as the main nerve involved in intercourse®® and the pelvic
floor muscles are the main muscles involved in intercourse.*® Therefore, it makes sense that rehabilitating the pudendal
nerve and the surrounding pelvic floor musculature with our outpatient multimodal protocol would decrease pain during
and after intercourse and improve intercourse function. The category of working captures a patient’s ability to show up to
work, which is frequently adversely affected by their pelvic symptoms.*” Lost productivity by absenteeism and
presenteeism costs patients $15,737 annually in the United States.*' With our outpatient protocol reducing myofascial
nerve compression and peripheral nerve inflammation through serial peripheral nerve blocks and pelvic floor physical

therapy,***

patients can return to work unbothered by their pain symptoms, improving their productivity.

To provide better care management of chronic pelvic pain, the awareness of a comprehensive, evidence-based,
treatment protocol is crucial.** This study provides evidence for the efficacy of a comprehensive outpatient treatment
protocol used when patients have incomplete resolution of their symptoms with pelvic floor physical therapy alone. Once
combined with other treatment modalities such as ultrasound guided trigger point injections, peripheral nerve blocks, and
cognitive behavioral therapy (CBT), patients showed significant improvements in both pain and function.

A limitation of this study is the retrospective design which does not allow for randomized control trials. The use of
a placebo treatment would infringe the ethics and trust of our patients who are pursuing relief from their long-lasting
pain. To gather in-depth insight into the clinical significance and quality-of-life improvements of our patients, a future
consideration is to include PROMIS-29 and Female Sexual Function Index questionnaires as part of the outcome
measures. Moreover, our follow ups occur 3 months after treatment which implies our outcomes may be short term.

A future improvement is to gather data 6 months after treatment also.

Conclusion
Our study demonstrated that endometriosis related Chronic Pelvic Pain improves when the remaining underlying
sensitization and myofascial pain seen in Endometriosis patients post-surgical excision are treated. The treatment
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protocol was effective for women aged 22 to 78 with a diagnosis of CPP and a history of excised endometriosis. This

study favors the use of multimodal treatment modalities since patients showed improvements once pelvic floor physical

therapy was combined with other treatment modalities.

Disclosure
The authors report no conflicts of interest in this work.
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