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How to manage
endometriosis-
associated pain

Pain mechanisms are multifactorial, complex, and still poorly understood

by DIAMOND GOODWIN, MD, MHS; AND ERIN T. CAREY, MD, MSCR

ndometriosis-associated

pain (EAP) and the underly-

ing mechanisms necessary

for its initiation and per-
sistence are complex and difficult to
manage. Thisis compounded frequently
by diagnostic delay. The management
of EAP is multifaceted and may require
a combination of hormonal and non-
hormonal medications and possible
surgical intervention. The purpose
of this article is to review the patho-
physiology of EAP, identify comorbid
pain syndromes that exacerbate EAP
symptoms, and propose strategies for
medical management.

Pathophysiology of EAP

Endometriosis pain mechanisms are
multifactorial, complex, and still poorly
understood. Endometriosis implants

along the pelvic viscera activate inflam-
matory processes and upregulate the
transmission of pain signals within
the central nervous system (CNS).
Visceral structures (reproductive
organs, bladder, bowel) share neural
pathways with somatic structures
(skin, muscles, fascia, bones). This
neuropathic convergence can lead to
increased sensitization of neighboring
organs, increased nociceptive input
to the brain and spinal cord, and an
augmented CNS response to pain,
therefore decreasing pain thresholds
(Figure 1).! This partially explains the
multifaceted clinical symptoms pres-
ent in patients with endometriosis and
may explain the far-reaching symptom
impact of chronic overlapping pain
disorders often seen with endometriosis

(Figure 2).

EAP assessment
PAIN HISTORY
A detailed patient history and thorough
examination can better support clini-
cians in the identification of comorbid
pain conditions and the initiation of
timely and efficacious treatment.
Allotting sufficient time by scheduling
a longer clinic visit or frequent follow-
up visits can facilitate the multifacto-
rial approach needed for patients with
complex EAP that includes necessary
education and the development of a
patient-centered treatment plan.
Routine information about the onset
and chronicity of pain, the relationship
to menses (intramenstrual and inter-
menstrual), variations in severity, exac-
erbating/alleviating factors, character
and quality, and location is relevant.
Confirming prior treatment attempts
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and surgical interventions aimed

Figure 1. Amplification of Pain in the

increasing length of pain-free or
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useful in evaluating etiologies of
pain. Obtaining a social history to
elucidate family dynamics, rela-
tionship status, and employment
status may offer insight into the
psychosocial factors that affect a
patient’s pain experience. A sexual
history assessing for dyspareunia
(specifically with insertion, deep
penetration, or orgasm), onset
of occurrence, and the impact of
positional changes is pertinent.

The aforementioned informa- §
tion, regardless of the provider’s 2
N

comfort with managing every %_
3

symptom, may guide individual
decisions for care and the process

of identifying other essential
players in the multidisciplinary
approach to the patient’s pain.
One may consider using all or

a portion of the International Pelvic
Pain Society’s assessment form, which
can be distributed to patients with
complex pain in advance of their
scheduled appointment.?

FOCUSED PHYSICAL
EXAMINATION

The physical examination should
be performed systematically, with
a trauma-informed approach
(Table 1).° The routine pelvic examina-
tion is inherently invasive and may elicit
pelvic pain symptoms that trigger an
unintended trauma response includ-
ing agitation, dissociation, outbursts
of anger, flashbacks, unconscious
bodily responses, anxiety, and fear. It
is necessary for providers to create a
safe and calm environment, confirm
preferred pronouns and names, explain
the process and purpose of each exami-
nation, obtain verbal consent prior to
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and throughout the exam, and inform
the patient that the examination can
and should be paused or terminated for
any reason at their request. This effort
promotes trust between the patient and
provider and demonstrates respectful
care. During the physical examination,
the abdominal and reproductive organs
as well as musculoskeletal and neuro-
logical systems should be evaluated as
potential etiologies for EAP (Table 2).

Targets of pain management
Clarifying pain and fertility goals allows
the transition into a modifiable care
plan. Goal-setting is a necessary early-
stage element in pain management,
allowing for objective targets beyond a
visual pain scale, and clear objectives are
associated with greater satisfaction for
both the physician and patient. Potential
goalsinclude functionality, coping with
symptoms, minimizing dyspareunia,

management planning when
stopping hormonal medications
(ie, for desired conception). With
the overarching goal to improve
quality of life, this unique, long-
term therapeutic relationship
with patient and provider may
extend through a patient’s entire
reproductive window. Regard-
less of the goals, a multidisci-
plinary, multimodal approach
offers the highest likelihood of
treatment success.

Nonpharmacologic

interventions

COGNITIVE BEHAVIOR

THERAPY

Like many chronic pain conditions,

psychological factors and psychi-

atric symptoms (eg, depression,
anxiety, increased stress, and poor qual-
ity of life) frequently coexist in patients
with endometriosis and may affect
endometriosis-related pain perception.*
The health benefits of psychological and
mind-body interventions, including
mindfulness, can be implemented in
patients experiencing EAP to improve
pain outcomes. Cognitive behavior
therapy is rooted in the belief that
psychological problems are based in
patterns oflearned dysfunctional think-
ing and behaviors to a response, such
as endometriosis.®

NUTRITION

Oxidative stress, immunologic dysfunc-
tion, and chronic inflammation are
hallmarks of endometriosis. Despite
the frequent comorbid associations
of gastrointestinal (GI) symptoms
and food intolerances in patients with
endometriosis, limited data show that
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Figure 2. Comorbid Pain Conditions That May Coexist in Patients With Endometriosis-Associated Pain
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dietary changes result in significant
symptom relief.%” There is low-level
evidence for pain reduction with the
addition of omega-3 fatty acids because
of the anti-inflammatory effects of
prostaglandins PGE3 and PGE3K.
Although low consumption of vitamins
C, D, and E has been associated with the
development of endometriosis, dietary
supplementation does not appear to
have a significant effect on symptoms.?
Limiting intake of low fermentable
oligosaccharides, disaccharides,
monosaccharides, and polyols—car-
bohydrates found in a wide range of
foods that are challenging to digest
(eg, garlic, onions, legumes, wheat,
berries)—reduces symptoms in patients
with endometriosis and irritable bowel
syndrome. Similarly, a gluten-free diet
may be associated with a reduction of
symptoms for some individuals.’®

PHYSICAL ACTIVITY

AND EXERCISE

Physical activity and exercise have
long been touted as globally beneficial
for pain and overall health, with a

dose-response relationship acknowl-
edged between regular, high-intensity
exercise and the effect on inflamma-
tion.' Specific to patients with endo-
metriosis, exercise has been associated
with stress reduction and improvement
in pain scores,'! although most studies
lack rigorous analytic design and met-
rics, limiting the ability to draw strong
conclusions from the existing data.'

PHYSICAL THERAPY

A multimodal approach that includes
pelvic floor physical therapy has
been proposed to improve endome-
triosis symptoms, although an optimal
approach has not been described.”® A
recent systematic review and meta-
analysis describes the advantages of
physical therapy in improving physical
function and reducing pain intensity."
In addition to promoting physical
activity and exercise, less tangible com-
ponents of physical therapy, including
the incorporation of relaxation, deep
breathing, and meditation techniques,
are hypothesized as contributors to the
physical and psychological benefits.

Genitourinary Neurological
| |
Vulvodynia,
Painful bladder pudendal
syndrome, bladder neuralgia,
spasm, UTI peripheral
neuropathy

Typically, pelvic floor physical therapy
consists of weekly treatments for 8 to
12 weeks. Once stable, patients may
be discharged with a home exercise
program to maintain progress.

SLEEP

Sleep is considered one of the few
potential modifiable targets across
all pain disorders. Healthy, uninter-
rupted, and restful sleep is required
for overall brain health and cognition.
Sleep dysfunction is associated with
increased pain sensitivity; however, it
is unknown whether this is a causal
relationship. Patients with EAP are
more likely to report poor sleep quality
compared with control patients,' but
interventions specifically looking at
sleep interventions and pain outcomes
in EAP have not been reported. Sleep
hygiene should be reviewed with all
patients who report sleep disruptions
for overall health and mood.

ACUPUNCTURE
Acupuncture is an effective and safe
method of managing EAP, reducing
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Table 1. Physical Examination Approach to Patients With EAP

Gait assessment

= Simple observation of basic biomechanics with a casual walk

Back = Visually inspect the back, paraspinous muscles, and spinous processes with the patient sitting upright.

= Palpate these structures.

Abdomen

= Assess for abdominal trigger points.

= Visually inspect the abdomen, noting any prior surgical scars or masses, with the patient in the supine position.
= Ask the patient to point to discrete areas of pain to guide the examination.

= Palpate the abdomen in areas that are less painful and end in areas of maximum tenderness.

Pelvis (external)

= \/isually inspect the external genitalia followed by light palpation with a cotton-tipped swab.

= Gently brush the swab against the skin of the labia majora and minora bilaterally to assess for symmetry of
sensation and pain.

= Separate the labia majora and use the cotton-tipped swab to palpate the introitus in a clockwise fashion to
assess for localized, provoked vulvodynia.

= Note that involuntary contraction of the bulbocavernosus muscle is suggestive of vaginismus.

Pelvis (internal)

= Perform a bimanual exam for assessment of the pelvic organs.

= |nsert a single, gloved, and lubricated digit into the vagina for systematic examination of the pelvic floor
musculature, including the levator ani muscle complex and the obturator internus, bilaterally, noting any
pain with gentle palpation.

= Consider a speculum exam based on clinical complaints and patient comfort.

Anorectal (external) | = Visually inspect the anus.

Anorectal (internal) | = Palpate the anterior rectal wall, rectovaginal septum, and posterior uterus.

EAPR endometriosis-associated pain.

dysmenorrhea and improving quality
of life. Most studies have reported a
significant reduction in pain and
CA125 compared with control groups
(sham or hormonal management)
during treatment.'® A recent, random-
ized, placebo-controlled trial of acu-
puncture compared with sham noted a
reduction in pain and improved quality-
of-life metrics, but efficacy was only
noted during active acupuncture treat-
mentand did not extend once treatment
was discontinued."”

Pharmacologic interventions
ANALGESICS

Nonsteroidal anti-inflammatory
drugs (NSAIDs) are a mainstay of

dysmenorrhea management, though
limited data exist for management of
EAP.®* They act through the nonselective
inhibition of the cyclooxygenase (COX)
enzyme, preventing the production of
prostaglandins and thromboxane. This
inflammatory blockade can be effec-
tive in the peripheral pain response.
NSAIDs decrease the mucosal levels
of prostaglandins (primarily driven
by inhibition of COX-1), and this cor-
relates with gastric toxicities. Because
COX-2isnot constitutively expressed in
the GI tract, COX-2 selective inhibitors
are perceived as safer for the GI system
than conventional NSAIDs." Addition-
ally, COX-2 is mainly expressed in the
endometrial glandular epithelium in

healthy patients but is also expressed
in ectopic endometriosis and has been
shown to improve EAP compared with
placebo in results from a small study.*
In limited quantities, NSAIDs carry
minimal adverse effects (high-volume
use is associated with GI toxicities, car-
diovascular risks, renal injuries, hepato-
toxicity, and hypertension), are readily
available, and are areasonable first-line
treatment. Acetaminophen, known as
the great drug potentiator, increases the
effectiveness of other analgesic medica-
tions through the inhibition of central
prostaglandin synthesis. Few study
results have identified it as an effective
pain reliever alone, so it is best when
paired with other analgesics. There is
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limited evidence for the use of opioids
for EAP; they should only be considered
in refractory cases.

HORMONAL MEDICATIONS

For patients with pain and endo-
metriosis, suppression of menstrual
cycles may be helpful with pain control
(Table 3). Low-estrogenic combined
oral contraceptives (COCs) are
routinely used as first-line hormonal
therapy in the pain management of
endometriosis.'® Continuous use of
monophasic pills rather than cyclic
administration appears to be more
effective in reducing the recurrence of
dysmenorrhea but not noncyclic pelvic
pain or dyspareunia. Limited clinical
evidence supports a possible adverse

effect of the long-term use of COCs for
endometriosis pain and progression.
In contrast, data from a randomized,
controlled trial support the use of oral
progestin-only therapy for pelvic pain
associated with endometriosis and
lesion suppression.* With increasing
evidence supporting progestins for
pain relief, there is an argument for
progestins, oral or systemic, as first-
line management of endometriosis
before COCs.

Emerging data also raise consid-
erations for a GnRH antagonist as a
reasonable second-line therapy for EAP.
For patients who have had definitive
surgical intervention with hysterectomy
(with or without oophorectomy) and
concern for persistent endometriosis

PEER-REVIEWED

lesions, aromatase inhibitors (Als)
could be considered. In premenopausal
patients, Als can be combined with
progestin or COCs to reduce follicle-
stimulating hormone release.*

ANTIDEPRESSANTS
Antidepressants have been used as
first-line therapy for neuropathic pain,
including tricyclic antidepressants
(TCAs) and serotonin-norepinephrine
reuptake inhibitors (particularly
duloxetine). These act by inhibit-
ing the reuptake of serotonin and
noradrenaline, thereby increasing
inhibitory pain control. TCAs also act
on sodium channels, beta2 adrenergic
receptors, and opioid receptors. EAP,
CONTINUED ON PAGE 79

Table 2. Clinical Examination Correlations in Patients With EAP to Guide Treatment

Concern Exam finding

Back pain
muscles

= Tenderness of the paraspinous

= Sacroiliac joint palpation

Possible etiologies

muscle tenderness

= Myalgias associated with

= Sacroiliac joint dysfunction

Treatment options

= Massage or physical therapy

= Referral to pain management for
evaluation and treatment

Abdominal pain | = Pain out of proportion with palpation of | = Central sensitization

core muscles

abdomen with a soft cotton swab

= Fascia pain with single-digit, deep
palpation of abdominal muscles that
becomes worse with engagement of

= Abdominal trigger point

= CNS modulators

= Muscle relaxants, trigger point
injections, dry needling, physical
therapy, acupuncture

Painful bladder/ | = Pain with palpation of suprapubic area
externally and/or palpation of bladder
during single-digit pelvic examination

urination

(after ruling out active

= Painful bladder syndrome

infection with urine culture)

= Dietary changes, referral to
urogynecology, antihistamine
medication, TCAs

Dyspareunia/

pelvic pain
muscles

= Hypertonicity and/or pain from
single-digit palpation of pelvic floor

= Pain and contracture of pelvic floor
muscles prohibiting advancement of
single-digit examination

= Pain of the vulva from cotton swab test

= \aginismus

= Vulvodynia

= Pelvic floor tension myalgia

= Referral to physical therapy, skeletal
muscle relaxants (oral and vaginal)

= Desensitizing therapy (dilator
therapy), physical therapy

= Nerve modulators, topical
anesthetics, topical estrogen/lidocaine,
pelvic floor physical therapy

Dysmenorrhea | = Pain from bimanual exam, specifically = Adenomyosis, central

with palpation of the uterine fundus

of infectious causes)

uterine pain (in the absence

= Hormonal suppression

CNS, central nervous system; EAR endometriosis-associated pain; TCAs, tricyclic antidepressants.
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Table 3. Hormonal Management of EAP in Patients

Drug

Monophasic
estrogen-progestin

SQ medroxyprogesterone
acetate

Dose/duration

Mechanism of relief

Estrogen-progestin combinations

Oral daily cyclic

Continuous

Progestins
104 mg SQ every 3 months

Etonogestrel-releasing
implant

3 years

Norethindrone acetate

5-15 mg orally daily

Levonorgestrel-releasing IUS

8 years

Oral medroxyprogesterone
acetate

Leuprolide

30 mg orally for 6 months, then
100 mg IM every 2 weeks, then 200 mg
IM monthly for 4 months

GnRH analogues

3.75 mg IM every month

11.25 mg IM every 3 months
= 6 months or 12 months if add-back
therapy is used

Add-back estrogen for symptom control

Elagolix

150 mg orally daily
200 mg orally twice daily
24 months total use

Relugolix, estradiol, and
norethindrone acetate

Letrozole

40mg/1mg/0.5mg daily
24 months total use

Aromatase inhibitors

2.5 mg orally daily

Anastrozole

Danazol

1 mg orally daily

Androgenic steroids
100-400 mg orally twice daily

= Ovulation inhibition
= Decidualization/lesion
atrophy

= Decidualization/
atrophy of lesions

= Angiogenesis
inhibition

= Suppression of
metalloproteinase-
facilitated growth of
ectopic endometrium

= |nhibition of ovulation
(DMPA, implant)

= |nhibition of
gonadotropin secretion
= Downregulation of
ovarian steroidogenesis

= Blockade of
aromatase, preventing
conversion of
androgens to estrogen

= |nhibition of pituitary
gonadotropin secretion
= | ocal growth inhibitor

= |nhibition of
estrogenic enzymes

Adverse effects

= Breakthrough bleeding
= Breast tenderness

= Nausea

= Headaches

= Mood changes

= Acne

= Weight gain

= Mood changes

= Headache

= Breakthrough bleeding
= Breast tenderness

= |ipid abnormalities

= Hot flushes

= Vaginal dryness

= Reduced libido

= Mood changes

= Decreased bone density
= | ipid abnormalities

= Hot flushes
= Headaches
= Decreased bone density

= Not approved by the FDA

= Must be combined with oral
contraceptives or progestins
to avoid unwanted

ovarian cyst development
and pregnancy

= Hair loss

= Weight gain
= Acne

= Hirsutism

= Can decrease efficacy of
hormonal contraception

DMPA, depot medroxyprogesterone acetate; EAR, endometriosis-associated pain; IM, intramuscular; IUS, intrauterine system; SQ, subcutaneous.
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CONTINUED FROM PAGE 77

although not considered a neuro-
pathic pain disorder, may benefit
from management of the neuropathic
component and comorbid psychiatric
disturbances. Despite limited data in
the use of antidepressants for EAP
alone, patients with symptoms of
endometriosis should be screened for
psychosocial and psychiatric disorders.
When appropriate, antidepressants
may be considered for adjunct pain
and mood therapy.”

ANTICONVULSANTS
Gabapentinoids such as gabapentin
and pregabalin bind to calcium chan-
nels on primary afferent nociceptors,
resulting in the release of fewer
neurotransmitters. Although both
drugs have been broadly studied in
peripheral pain syndromes, gabapen-
tinoids have not been significantly
effective in nonendometriosis chronic
pelvic pain,* though no studies have
been performed exclusively for EAP.
Interestingly, in endometriosis mouse
models, calcium channel subunits
involved in pain transmission have
been identified as potential targets for
reducing pain sensitivity.* Despite this
finding, gabapentinoids are frequently
used and have a good safety profile
with few drug interactions. In patients
with multiple comorbid pain disorders,
they may be considered to reduce other
types of body pain.

SKELETAL MUSCLE RELAXANTS
Skeletal muscle relaxants (SMRs) are
frequently prescribed for musculoskel-
etal conditions, includinglow back and
neck pain, fibromyalgia, headaches,
and myofascial pain syndrome.
Although popular, SMRs are not con-
sidered first-line therapy for myofascial

pain and are not recommended for
use beyond the management of acute
muscle spasm. Myofascial pelvic
pain and EAP often coexist. First-line
therapy for myofascial pelvic pain
remains pelvic floor physical therapy,*
although antispasmodics may be con-
sidered for musculoskeletal disorders.
Antispasticity agents have activity in

The management of EAP
is multifaceted and may
require a combination of

hormonal and nonhormonal
medications and possible
surgical intervention.

upper motor syndromes (eg, multiple
sclerosis, cerebral palsy, traumatic
brain injury, spinal cord injury, and
poststroke syndrome), whereas the
antispasmodics are designed for use
for peripheral muscle pain and spasm.
Antispastic medicines (eg, baclofen)
should not be prescribed for muscu-
loskeletal conditions because there is
minimal evidence to support their use.
Cyclobenzaprine is the most heavily
studied SMR and has been shown to
be effective for various musculoskeletal
conditions, including the overlapping
pain condition fibromyalgia. There are
no available data specifically evaluating
SMRs in EAP. If needed, the selection
should be based on individual factors
including potential adverse effects,
desired benefits, duration of expected
use, and symptom severity.

CANNABINOIDS

Cannabis-based products have been
proposed as a novel therapeutic
option for EAP. Cannabis contains

PEER-REVIEWED

delta-9-tetrahydrocannabinol and
cannabidiol, which are cannabinoids
that bind to endocannabinoid system
receptors. Despite their popularity,
there are limited high-quality data on
pain outcomes in all pain conditions,
including gynecologic disorders and
EAP.*" In fact, emerging data suggest
dysfunctional pain processing occurs
in patients who use cannabis-based
products, including higher levels of
acute postoperative pain.?

REFERRALS

The bestapproach to chronic pelvic pain
is often a multidisciplinary approach.
This may be necessary to achieve care
metrics across the symptom spectrum
in quality-of-life care. Similarly, EAP
may require expanded care teams to
best address chronic pain, including
subspecialists in complex benign gyne-
cology/minimally invasive gynecologic
surgery, urology, functional GI medi-
cine, physical therapy, acupuncture,
pain psychology, and pain medicine.

Conclusions

The multifaceted nature of EAP
explains, in part, why hormonal sup-
pression and conservative or definitive
surgical interventions may only offer
ashort interval of relief or incomplete
symptom resolution. The education of
both providers and patients regarding
complex pain mechanisms and coex-
isting comorbid disorders highlights
the importance of an equally broad
approach to care. B
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