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Introduction

Endometriosis is a chronic, hormone-dependent, 
inflammatory disease, characterized by the presence and 
growth of endometrial tissue outside the uterine cavity and 
it is associated with chronic pelvic pain and infertility [1,2]. 
Worldwide, approximately 176 million women between 
the ages of 15 and 49 are affected by endometriosis [3]. 
Endometriosis is a complex disease that induces a chronic 
inflammatory process and can be challenging to treat [4]. 
Chronic pelvic pain syndrome (CPPS) is defined as pelvic 
pain lasting greater than three to six months that is not 
solely related to menstruation, sexual activity or bowel 
movements [5]. The symptoms of CPPS include abdominal, 
lumbosacral, buttock, vulvovaginal, perineal and rectal 
pain, urinary and bowel symptoms, and pain associated 
with intercourse. Patients with endometriosis often suffer 
for many years and see multiple physicians and medical 

providers before receiving a diagnosis. In patients aged 18-
45, the average delay in diagnosis is 6.7 years [6]. This may 
be secondary to the fact that endometriosis is a diagnosis 
of exclusion. The gold standard for the diagnosis of 
endometriosis has been visual inspection by laparoscopy, 
preferably with histological confirmation [7]. Because 
there is lack of a noninvasive test for endometriosis, there 
is often a significant delay in diagnosis of this disease. 
One caveat is transvaginal ultrasonography, transrectal 
ultrasound, and MRI, have the potential to facilitate the 
diagnosis of certain types of endometriosis, particularly an 
endometrioma or deep infiltrating endometriosis [8]. No 
serum marker has been found to diagnose endometriosis 
with adequate sensitivity and specificity [9]. Compounding 
the complexity of diagnosis, patients can often have 
recurrence of the disease even after a surgical excision of 
endometriosis. The overall recurrence rates range between 
6% to 67% [4].

Summary

We published a manuscript entitled “A Novel, Non-opioid Treatment for Chronic Pelvic Pain in Women with Previously Treated 
Endometriosis Utilizing Pelvic-Floor Musculature Trigger-Point Injections and Peripheral Nerve Hydrodissection”. There is 
little consensus in the literature on the underlying etiology of endometriosis. There is even less evidence on effective treatment 
options for endometriosis and its associated chronic pelvic pain. Although there is no cure, traditionally endometriosis symptoms 
are managed with a combination of hormonal and surgical treatments. This manuscript is a commentary on a unique outpatient 
neuromusculoskeletal protocol to add to the traditional hormonal and surgical approaches to help improve pain and function in 
patients with endometriosis. This commentary takes a gastrointestinal and colorectal slant as to how the complex disease process of 
endometriosis can affect these organ systems and the symptoms that arise when this happens.
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Currently there is no definitive cure for endometriosis 
however, therapy has three main objectives: (1) to reduce 
pain; (2) to increase the possibility of pregnancy; (3) 
to delay recurrence for as long as possible. [10]. The 
disease treatment options can be divided into surgical and 
hormonal, and most often they are combined. This is known 
as a medico-surgical approach [11]. Almost all the available 
hormonal treatment options suppress ovarian function 
and are not curative [12]. On example of a hormonal 

treatment option is Elagolix (Orilissa). Elagolix is an oral, 
nonpeptide, gonadotropin-releasing hormone (GnRH) 
antagonist used to treat moderate to severe pain related 
to endometriosis. Inhibition of GnRH leads to estrogen 
suppression and subsequent dose-dependent inhibition 
of endometriotic proliferation [13]. Surgical resection 
can be accomplished through therapeutic laparoscopic 
techniques using scissors, electrosurgical instruments, 
lasers, suture, and staplers [14]. One study showed that 
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Figure 1: Female pudendal nerve. (Source - Clemente CD. Anatomy: A Regional Atlas of the Human Body. 4th Edition. 
Williams & Wilkins. 1997).
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laparoscopic excision of endometriosis was more effective 
than placebo at decreasing pain and improving quality 
of life for endometriosis patients of all stages [15]. We 
propose a non-operative neuromusculoskeletal approach 
in addition to the hormonal and surgical combination, 
to help reduce pelvic pain symptoms associated with 
endometriosis.

In 2019, we published a retrospective chart review on 
treating women with Chronic Pelvic Pain Syndrome 
(CPPS) and a pathological diagnosis of Endometriosis. 
The objective of this study was to assess treating the 
pain associated with endometriosis with a series of pelvic 
floor musculature trigger point injections and peripheral 
nerve hydrodissection with a goal of decreasing pain and 
improving function. In this paper sixteen female patients 
with biopsy-confirmed endometriosis underwent a series 
of external ultrasound guided trigger point injections 
to the iliococcygeus, pubococcygeus and puborectalis in 
combination with peripheral nerve hydrodissection along 
both the pudendal nerve at Alcocks canal and the posterior 
femoral nerve at the Obturator canal (Figure 1). These 
treatments were once weekly for six weeks. Pelvic pain 
intensity as measured pretreatment and post treatment by 
the 0 to 10 Visual Analogue Scale (VAS) and the Functional 
Pelvic Pain Scale (FPPS). The FPPS rates pelvic function 
in eight categories: bladder, bowel, intercourse, walking, 
sleeping, working, running, and lifting. The patient rates 
each category from 0 to 4, with 0 being normal function 
and 4 being severe debilitation. Thus, each patient can 
be given a total score from 0 to 32. The mean VAS score 
decreased from 6.0 (SD 2.7) to 2.9 (SD 2.6) post treatment. 
The mean total FPPS score decreased from 14.4 (SD 5.2) to 
9.1 (SD 5.8) post treatment. The analysis suggested that 
the treatment was effective at relieving pain and improving 
overall pelvic function related to endometriosis [16].

Discussion

The most common location for extragenital endometriosis 
is the bowel [17]. Common symptoms for endometriosis 
patients are abdominal pain, rectal pain, bloating, 
constipation, difficulty evacuating stool, straining with 
bowel movement, splinting the posterior vagina, anal 
digitation, incomplete evacuation, sense of anal blockage 
during defecation, dyschezia, and bowel frequency. In 
addition, some endometriosis patients complain about 
blood in their stool around their menstrual cycle. Given 
the predominance in gastroenterology symptoms in 
endometriosis patients, the first specialists many of our 
patients seek help from is a gastrointestinal specialist. It is 
very common for our endometriosis patients to come see 
us having had both an upper and lower endoscopy with a 
diagnosis of irritable bowel syndrome. Endometriosis can 
cause gastro-intestinal symptoms via several mechanisms; 

direct innervation of pelvic nerves, direct innervation 
of the bowel itself, stimulating a hypertonic pelvic floor, 
cross-sensitization, peripheral, and central sensitization. 

Endometriosis can directly innervate pelvic nerves, 
particularly the pudendal nerve [18,19]. This contributes 
to pudendal neuralgia symptoms of anorectal pain and 
pain with bowel movements. Innervation of the pudendal 
nerve also contributes to increased bowel frequency. 
Endometriosis can also directly invade the bowel itself 
contributing to bowel symptoms of constipation and pain 
with bowel movement [17].

The presence of endometriosis in the pelvis can cause a 
secondary chronic guarding of pelvic floor musculature 
[20]. This chronic guarding state leads to nonrelaxing pelvic 
floor dysfunction and myofascial trigger points (MTrPs). A 
nonrelaxing pelvic floor, will cause symptoms of difficulty 
evacuating stool, straining with bowel movements, a sense 
of incomplete evacuation, bloating, and constipation. The 
pelvic floor muscles in nonrelaxing pelvic floor dysfunction 
are short, spastic, weaker and poorly coordinated. This 
leads to dyssynergic defecation. Myofascial trigger points 
(MTrPs) are short contracted taut bands of skeletal 
muscle that often co-exist with nonrelaxing pelvic floor 
dysfunction [21]. One study of eighteen patients with 
pathology confirmed endometriosis, published in 2015 
by the National Institute of Health showed that 94% of 
women with endometriosis and pelvic pain had myofascial 
trigger points on exam [20]. Once formed, MTrPs can 
become a self-sustaining source of pain even after the 
endometriosis has been excised. Active MTrPs serve as 
a source of ongoing nociception; they can decrease pain 
thresholds, upregulate visceral and referred pain patterns, 
and sensitize the nervous system contributing to both 
peripheral and central sensitization. [21] Therefore, it is 
important to treat a hypertonic nonrelaxing pelvic floor 
and associated MTrPs in endometriosis patients.

Cross-sensitization in the pelvis can contribute to 
endometriosis upregulating surrounding pelvic structures 
such as the bowel, pelvic floor musculature and nerves [22]. 
Cross sensitization in the pelvis refers to the transmission 
of noxious stimuli from a diseased pelvic organ to a normal 
adjacent structure. This occurs through shared neural 
pathways at prespinal, spinal and supraspinal levels. The 
result is functional changes of sensitization of the adjacent 
normal structure with increased membrane excitability, 
increased synaptic recruitment and a decreased threshold 
for peripheral nociceptors to fire [22]. Upregulation of the 
bowel by adjacent endometriosis plaques may contribute to 
the abnormal pain perception or visceral hypersensitivity 
(VH) considered to be an important mechanism underlying 
symptoms of irritable bowel syndrome [23,24]. Cross-
sensitization of pelvic floor muscles will contribute to 
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the chronic guarding state and a nonrelaxing pelvic floor. 
With ultimate, constipation, straining on the toilet, and a 
sensation of incomplete evacuation. Cross-sensitization of 
the pudendal nerve will contribute to pudendal neuralgia 
symptoms of anorectal pain, pain with bowel movement 
and bowel frequency. 

Peripheral and central sensitization are seen in 
endometriosis and need to be addressed as they can 
lead to gastrointestinal symptoms [25,26]. Peripheral 
sensitization is seen in endometriosis as it is a pro-
inflammatory state due to both the endometrial plaques 
and the concomitant chronic guarding of the pelvic floor. 
Endometrial plaques contribute to the release of pro-
inflammatory cytokines such as IL 1-beta, IL-6, IL-8, 
macrophages, Nerve Growth Factor (NGF) and TNF-alpha 
[27]. This ultimately increases neurogenic inflammation 
and peripheral sensitization. With chronic guarding, the 
pelvic floor MTrP squeezes the local nerve, causing a 
neural ischemia. This restriction in blood flow, can alter 
the local pH to a more acidic environment, which in turn 
trigger’s the inflammatory cascade and the release of pro-
inflammatory cytokines around the pelvic nerves. This 
inflammation around the nerves known as neurogenic 
inflammation can contribute to and maintain peripheral 
sensitization and central sensitization [28]. Peripheral 
sensitization of the pudendal nerve in endometriosis 
patients can lead to symptoms of pudendal nerve 
dysfunction such as anorectal pain, pain with bowel 
movement, increased bowel frequency, and pelvic floor 
muscle dyssynergia. Central sensitization results from an 
increase in membrane excitability and synaptic efficacy. The 
process of central sensitization results in neuroplasticity 
with long-term potentiation of neuronal synapses in 
the anterior cingulate cortex. There is altered sensory 
processing in the brain, loss of descending pain inhibition, 
and increased synaptic recruitment in pain pathways. [29] 
Central sensitization in endometriosis patients can lead to 
anxiety [30] and subsequent subconscious tensing of pelvic 
floor musculature which facilitates pelvic floor hypertonia. 
This subconscious holding pattern of the pelvic floor will 
contribute to the bowel symptoms mentioned above of 
constipation, straining and the toilet, difficulty evacuating 
stool, bloating and ultimately will make it difficult for 
patients to leave the chronic guarding pelvic pain cycle that 
occurs. Several studies have shown the connection between 
the supplemental motor area (SMA) and the pelvic floor 
musculature [31]. One study demonstrated the effects of 
central sensitization in pelvic pain patients particularly on 
the supplemental motor area (SMA) via fMRI of the brain. 
The SMA territory central changes that occur with central 
sensitization may contribute to the maintenance of the 
pelvic floor hypertonic state in CPPS patients. [32] 

Our protocol aims to concomitantly reverse the pelvic floor 
myofascial pain and dysfunction, peripheral sensitization 

and central sensitization that exists in endometriosis 
patients. The approach is threefold. First, we aim to reduce 
spontaneous ectopic activity of peripheral nociceptors in 
the pudendal and posterior femoral cutaneous nerves 
with repetitive exposure to lidocaine 1% [33]. With this 
process, we are resetting and desensitizing the Nav1.7 
channels involved in the aberrant firing of peripheral 
nociceptors [34]. Second, we aim to increase blood flow 
to the peripheral nerves by releasing connective tissue and 
fascial restrictions with hydro-dissection [35]. Neurogenic 
inflammation is treated both with reversing the neural 
ischemia and using the medication dexamethasone one 
time on each side [28]. Third, we aim to reset short, spastic 
and weak muscle spindles with trigger point injections to 
each muscle in the levator ani sling [36,37].

Conceptually, creating space and increasing blood 
flow via lysis of fascial restrictions and release of 
constricting hypertonic muscular spasms [38] 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 input [39].

Much of the benefit of the injection protocol is 
mechanical in nature. However, the repetitive exposure 
to the anesthetic Lidocaine 1% is also crucial to reset 
hyperactive peripheral nociceptors and decrease the 
mast cell release of histamine [40]. We have realized that 
using dexamethasone one time on each side is sufficient 
to treat the neurogenic inflammation. Therefore, we have 
transitioned to using normal saline with lidocaine instead 
of using the homeopathic medication traumeel [16] with 
lidocaine for the subsequent treatments. 

Additionally, one potential theory as to why patients 
are responding to the injection protocol is that we are 
creating space along the course of both the pudendal and 
posterior femoral cutaneous nerves by hydro-dissecting 
both Alcock’s and Obturator canal using a supine and 
prone approach. There is significant overlap in terms of 
innervation with the pudendal and posterior femoral 
cutaneous nerve [41]. Given their proximity and the cross-
sensitization that occurs in the pelvis, the pudendal nerve 
and the posterior femoral cutaneous nerve upregulate one 
another. Therefore, it is important to treat both nerves 
simultaneously.

Endometriosis patients are often underdiagnosed, 
undertreated and suffer for many years before receiving 
a diagnosis. Ultimately, the chronicity of symptoms is the 
most challenging aspect of treatment as the longer the 
pain and functional impairments are present the more 
challenging it is to reverse due to changes in mRNA and 
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recruitment of silent nociceptors. Imprinting in the mRNA 
in the dorsal horn of the spinal cord is noted particularly 
for the pain pathway neuropeptides dynorphin, enkephalin 
and substance P [42]. With chronic pain and inflammation 
there is upregulation of silent nociceptors. One study found 
that silent nociceptors account for 50% of all nociceptors 
in visceral organs and deep somatic tissues and are 
sensitized by the inflammatory mediator NGF seen in 
endometriosis peritoneal fluid [27]. This suggests that the 
upregulation of silent nociceptors significantly contributes 
to inflammation-induced mechanical hyperalgesia and 
can be challenging to reverse [43]. Therefore, raising 
awareness about endometriosis and initiating treatment 
for prevalent underlying musculoskeletal disorders [44] 
and sensitization [45] seen in endometriosis may assist in 
decreasing the amount of time patients are suffering. In 
order to prevent the neuroplastic changes in the nervous 
system described above, we suggest initiating our protocol 
if six weeks of pelvic floor physical therapy alone does not 
resolve symptoms as our protocol has been shown to be 
extremely safe in that we use a 27G needle, no anesthesia 
is required, patients go straight to work and it speeds up 
the healing process in that it can help decrease pain and 
improve function.

We have retrospectively analyzed a larger cohort of 
seventy female patients with CPPS and Endometriosis 
using VAS and FPPS (Functional Pelvic Pain Scale) for 
outcome measurement and the results continue to be 
shown. Demonstrating that treatment with external 
ultrasound guided trigger point injections to the levator 
ani sling with peripheral nerve hydrodissection continues 
to decrease pain and improve function for these patients 
on a larger scale. 

Conclusion

In treating endometriosis patients, we believe it is 
important to look at the integration of the organ systems, 
with the peripheral and central nervous system, muscles, 
and fascia. As there is no “silver bullet” or known cure for 
endometriosis, a multimodal, interdisciplinary medico-
surgical approach to a complex multi-faceted disease 
process may help endometriosis patients not only decrease 
pain but also improve function. 

Patient’s endometriosis symptoms can be explained 
and treated with safe, effective, non-opioid therapies. We 
encourage gastrointestinal physicians who see women 
with persistent gastrointestinal symptoms despite a 
negative work up and appropriate medical treatment to 
consider endometriosis in their differential. We propose a 
functional, restorative approach to ameliorate the pelvic 
pain symptoms associated with endometriosis. Targeting 
peripheral mechanisms in endometriosis-associated 
inflammatory pain may lead to improved treatment. 

Continued research in this area is required, to help 
improve the quality of life for these patients. Conceptually, 
understanding the importance of resetting the peripheral 
and central nervous system and treating persisting pelvic 
floor muscle dysfunction that co-exists in endometriosis 
patients can help improve their pain and function.
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