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ABSTRACT

Chronic pelvic pain is a severe condition affecting patients with endometriosis. Treatment options
range from physical therapy, medical management, to surgical resection. However, some patients
continue to have severe pain after maximal management. We review current treatment options for
endometriosis and discuss regional anesthesia techniques currently used for acute pain that may be
used for chronic pelvic pain patients. A comprehensive literature search was conducted using PubMed,
Cochrane Library, and Google Scholar databases through 2025. An algorithm on which procedure to
choose was also created to guide treatment in hopes to bridge the gap for patients who are recalcitrant
to current available therapies.
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PLAIN LANGUAGE SUMMARY

Endometriosis is a condition that can cause pain in the abdomen, pelvis, and anal or genital areas called
chronic pelvic pain. This can affect quality of life. There are several ways to treat this type of pain;
however, current treatments don't always work well. Some patients also have tried many different types
of treatment without success. This review looks at the current treatment options such as medicines,
physical therapy, psychotherapy, surgery, and different types of injections that may be helpful for

patients. The authors searched medical research studies to find ways to treat this type of pain.

1. Objectives

The purpose of this narrative review is to provide a framework on
different non-surgical procedures for the treatment of chronic
pelvic pain (CPP) secondary to endometriosis. In this review, we
provide an overview of endometriosis with its symptomatology
and mechanisms and discuss some of the current treatment
options. We highlight which procedures may be an option for
patients. The goal of this review is to enhance the care of chronic
pelvic pain patients living with endometriosis.

2. Methods: literature review

A literature review was conducted using PubMed, Cochrane
Library, and Google Scholar databases through 2025. Studies
discussing interventional treatment options for chronic pelvic
pain were identified. Search terms were tailored to the specific
focus of each section. The search strategy incorporated key
words related to endometriosis, chronic pelvic pain, pharma-
cologic treatment, non-pharmacologic treatment, surgical, and
interventional therapies, and regional nerve blocks to capture
a wide perspective of treatment options. Reports, including
case reports, clinical trials, narrative reviews, meta-analysis,
systematic reviews, and textbook chapters in any language
were included. Reports were reviewed by the two coauthors
to ensure relevancy to interventional chronic pelvic pain. We
only included peer-reviewed publications. No formal bias ana-
lysis was performed given the narrative nature of this review.

3. Overview of endometriosis

Endometriosis is a chronic, estrogen-dependent inflammatory
condition characterized by the growth of endometrial-like glands
and stroma outside the uterine cavity [1]. These ectopic implants
are most commonly located within the pelvis, usually on the
ovaries, fallopian tubes, uterosacral ligaments, and pelvic perito-
neum, but can also be found in more distant sites such as the
diaphragm, pleura, and even the central nervous system in rare
cases [2]. The ectopic tissue responds to cyclical hormonal sig-
nals, leading to recurrent bleeding, inflammation, fibrosis, and
adhesions. These pathological processes are central to the
chronic pain and infertility associated with the disease [3].

3.1. Epidemiology

The incidence of endometriosis is difficult to determine accu-
rately due to diagnostic delays and variability in symptom
expression, but it is estimated to affect approximately 6-10% of
individuals assigned female at birth during their reproductive
years [1]. Among patients with chronic pelvic pain, the preva-
lence increases to around 40-60%, and in those with infertility,
up to 50% may have underlying endometriosis [4]. Despite its
high prevalence, the delay in diagnosis can be as long as 8 to 12
years from symptom onset, with studies showing an average
diagnostic delay of approximately 6.7 years. This delay is multi-
factorial and reflects both patient- and provider-level barriers.
Patients may normalize or minimize their symptoms, especially
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Article highlights

o Chronic pelvic pain is a complex disease and endometriosis accounts
for a large proportion of patients living with this disease.

o Current treatment options include pelvic floor physical therapy, med-
ication management including hormonal therapies, and surgical
resection of endometriosis lesions.

o There is a subset of patients who continue to have severe pain after
exhausting all of the previous therapies; in these patients, injection
treatment may be offered.

e Regional anesthesia has been used to treat acute postoperative
abdominal and pelvic pain and may be used to treat chronic pelvic
pain.

¢ Since endometrial lesions may involve the pelvic organs or pelvic
nerves, sympathetic blocks may often be indicated.

¢ Given the myriad of injections available, we created an algorithm to
decide which injection may be beneficial to the patients based on
presenting symptoms.

dysmenorrhea or chronic pelvic pain, and may delay seeking
care. At the same time, healthcare providers may attribute symp-
toms to more common gynecologic or gastrointestinal condi-
tions, especially in adolescents and nulliparous individuals [5].
This lag in diagnosis not only prolongs suffering but may also
allow for disease progression, increased pain sensitization, and
worsening quality of life.

3.2. Symptoms and diagnosis

Endometriosis is a heterogeneous disease and hallmark symp-
toms include dysmenorrhea, dyspareunia, dysuria, dyschezia,
infertility and chronic pelvic pain [1]. The disease can signifi-
cantly impair quality of life, limiting academic, occupational,
and social functioning. The intensity of symptoms does not
always correlate with the extent of disease; some patients with
minimal disease experience severe pain, while others with
advanced disease may remain asymptomatic [4].

Traditionally, the diagnosis of endometriosis has relied on
direct visualization of lesions during laparoscopy, often with
histologic confirmation of endometrial glands and stroma
located outside the uterus [3,6]. While laparoscopy remains
the diagnostic gold standard, there is growing recognition of
the need for earlier, noninvasive diagnosis based on clinical
presentation, imaging, and therapeutic response. This is due
to the invasiveness and cost of surgery, as well as the risk of
complications, making this approach less feasible as a first-line
diagnostic strategy. Current guidelines from the American
College of Obstetricians and Gynecologists (ACOG) and the
European Society of Human Reproduction and Embryology
(ESHRE) now support a clinical diagnosis based on symptoma-
tology, imaging, and therapeutic response, rather than requir-
ing surgery [7].

3.3. Development of chronic pelvic pain

Chronic pelvic pain (CPP) is a complex and multifactorial con-
dition, defined as non-cyclic pain lasting at least six months
that localizes to the pelvis, anterior abdominal wall, lower
back, or buttocks, and is severe enough to cause functional
disability or require medical care [8]. Among the various

causes of CPP, endometriosis accounts for approximately
20-40% of cases, making it one of the most common gyneco-
logical contributors to chronic pelvic pain [8].

Endometriosis contributes to chronic pelvic pain through
a variety of mechanisms, both peripheral and central. One
pathway is through inflammatory sensitization. Ectopic endo-
metrial lesions secrete pro-inflammatory cytokines, chemo-
kines, and growth factors that activate surrounding immune
cells and nociceptors [9]. This localized inflammation contri-
butes to peripheral sensitization, which causes a heightened
pain response at the site of lesions.

Another key mechanism is nerve infiltration. Endometriotic
lesions, particularly those in deep infiltrating endometriosis,
have been shown to contain nerve fibers and are capable of
inducing neuroangiogenesis. These lesions can entrap or irri-
tate surrounding pelvic nerves, leading to neuropathic pain
[9,10]. In addition, patients with long-standing endometriosis
may develop central sensitization, a condition where the cen-
tral nervous system becomes hyper-responsive to pain signals
[9]. One study found the prevalence of central sensitization
among patients with endometriosis to be 41.4% [11].

Abdominal myofascial dysfunction and pelvic floor muscle
spasm are also common in patients with endometriosis-
related CPP [12]. Moreover, psychological factors such as anxi-
ety, depression, and a history of trauma can amplify the pain
experience and should not be overlooked in comprehensive
management [13].

Understanding these multifactorial mechanisms is crucial
for developing effective interventional and multidisciplinary
treatment strategies, which may need to target not only the
ectopic lesions themselves but also systemic inflammation,
pelvic floor dysfunction, and altered central pain processing.
This highlights the importance of a biopsychosocial approach
to the evaluation and treatment of endometriosis-associated
chronic pelvic pain.

4. Current treatment options
4.1. Pelvic floor physical therapy

Pelvic floor physical therapy (PFPT) is a conservative, noninva-
sive treatment modality that plays a crucial role in the man-
agement of chronic pelvic pain secondary to endometriosis.
PFPT focuses on restoring normal function to the pelvic floor
muscles, which can become hypertonic, dysfunctional, and
a source of pain due to chronic inflammation and neural
sensitization associated with endometriosis [12]. The therapy
includes a combination of manual therapy, biofeedback, neu-
romuscular reeducation, myofascial release, trigger point ther-
apy, and patient education on relaxation techniques to reduce
muscle tension and improve pelvic function [14]. Research
suggests that about 60% of patients report significant pain
relief with dedicated pelvic floor therapy [15]. Meta-analyses
show multimodal physical therapy, which include integrating
manual techniques, education, and exercise, provides greater
reductions in pain intensity compared to non-conservative
treatments. This benefit is supported by high-certainty evi-
dence in the short term and moderate-certainty evidence in
the intermediate term (up to 36 weeks post-treatment), with



no significant adverse effects reported [16]. PFPT has also
been shown to improve dyspareunia, reduce pain-related dis-
ability, and enhance overall quality of life in affected indivi-
duals [17].

4.2. Psychotherapy

Psychotherapy, particularly cognitive behavioral therapy (CBT),
plays an important role in the management of chronic pelvic
pain associated with endometriosis. The American

Academy of Family Physicians recommends CBT as part of
a multidisciplinary approach, noting its benefit in addressing
central sensitization and common psychological comorbidities
such as depression, anxiety, and social isolation [18]. CBT
offers small to moderate improvements in chronic pain out-
comes, and can be especially helpful in patients who experi-
ence significant emotional distress or persistent symptoms
despite medical or surgical treatment. Sex therapy may also
be useful in patients with associated sexual dysfunction,
improving symptoms like genito-pelvic pain and supporting
pain-free intercourse [18]. A recent systematic review has
further supported the use of CBT, acceptance and commit-
ment therapy (ACT), and mindfulness-based interventions in
improving pain-related outcomes, psychological well-being,
and overall functioning in women with endometriosis. These
approaches aim to shift maladaptive pain beliefs, increase
psychological flexibility, and support engagement in mean-
ingful life activities. Mindfulness and ACT-based group pro-
grams, such as those evaluated in the MY-ENDO trial, have
demonstrated improvements in quality of life and self-
regulation, even when pain levels remain unchanged [19].
Although more work is needed to refine patient selection
and delivery methods, early integration of psychotherapy
into care plans may improve outcomes for many patients.
Ongoing research is exploring the scalability of low-intensity
and internet-based CBT programs to improve accessibility and
long-term effectiveness [20].

4.3. Pharmacologic management

Pharmacologic management of chronic pelvic pain secondary
to endometriosis spans several drug classes, aiming to reduce
inflammation, control hormonal triggers, and alleviate muscu-
loskeletal or neuropathic contributors to pain [21].

4.3.1. Nonsteroidal anti-inflammatory drugs

Nonsteroidal anti-inflammatory drugs (NSAIDs), such as ibupro-
fen and naproxen, are frequently first-line therapies. They target
prostaglandin-mediated inflammation associated with endome-
triotic lesions and may provide short-term relief of dysmenorrhea
and pelvic pain [22]. However, their utility may be limited by
gastrointestinal side effects and antiplatelet properties, which
should be considered when prescribing. Although analgesics
are often the initial step in managing chronic pelvic pain, their
effectiveness in endometriosis-related CPP remains inconsistent.
Literature suggests that NSAIDs may not significantly alleviate
symptoms for all patients, particularly those with moderate to
severe pain. Interestingly, COX-2 overexpression has been iden-
tified more frequently in peritoneal-only endometriosis, and
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some studies propose that patients with this profile might
experience improved symptom control with selective COX-2
inhibitors [23].

4.3.2. Muscle relaxers

Muscle relaxants are another therapeutic option, especially
when pelvic floor muscle spasm contributes to pain. Oral
agents like cyclobenzaprine, which has effects comparable to
tricyclic antidepressants, can help reduce overall muscle tone
and are often used at night due to their sedative properties
[21]. For more localized treatment, intravaginal formulations of
muscle relaxants, such as diazepam or baclofen, are available
in suppository or compounded cream forms and have been
reported to be well tolerated, with drowsiness being the most
common side effect [24]. Topical lidocaine, applied internally,
may also aid in reducing discomfort during penetrative inter-
course or prior to pelvic floor physical therapy sessions invol-
ving internal manual techniques [21].

4.3.3. Hormonal therapies

Hormonal therapies are the cornerstone of long-term pharma-
cologic management in endometriosis-related CPP. Combined
oral contraceptives (COCs) suppress ovulation and reduce
endometrial proliferation, often resulting in significant pain
relief, are used in mild cases. Continuous dosing regimens
are preferred to avoid cyclic pain flares [25]. Other hormonal
options progestins (oral, injectable, or intrauterine) reduce
estrogen stimulation of ectopic endometrial tissue.
Progestins, agents that contain only progesterone, are used
as first-line treatments and are recommended by the American
College of Obstetricians and Gynecologists and European
Society of Human Reproduction and Embryology [26].

For more severe or refractory cases, gonadotropin-releasing
hormone (GnRH) agonists and antagonists (e.g., leuprolide, ela-
golix respectively) induce a hypoestrogenic state, effectively
shrinking endometrial implants. These are often prescribed in
conjunction with “add-back therapy,” which involves supple-
menting with additional pharmacologic agents to help preserve
the therapeutic benefit of GnRH modulation while reducing or
preventing estrogen-deficiency side effects such as bone demi-
neralization and vasomotor symptoms. Newer oral agents like
Elagolix, a GnRH antagonist, provide more flexible dosing and
fewer long-term complications [27,28].

4.3.4. Opioids
A subset of patients with CPP from endometriosis are treated
with opioids [29]. Women with endometriosis are nearly three
times more likely to fill an opioid prescription compared to
women without the condition, and are at increased risk for
prolonged use, higher dosages, and concurrent benzodiazepine
prescriptions [30]. Their risk of developing chronic opioid use is
approximately four times higher [31]. Evidence supporting long-
term opioid use for chronic pelvic pain is limited, and the poten-
tial harms may outweigh the benefits. These risks include immu-
nosuppression, endocrine dysfunction such as hormonal
deficiencies, and opioid-induced hyperalgesia [32].

The pharmacologic management of CPP in endometriosis
underscores the need for individualized care. A combination
of anti-inflammatory agents, hormonal suppression,
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neuromuscular treatments, and cautious pain management
remains the mainstay. For many patients, medications serve
as a bridge or adjunct to physical therapy or procedural and/
or surgical interventions when pain persists.

4.4. Surgical management

Surgical resection, typically via laparoscopy, remains the most
definitive and invasive therapeutic option for patients with
chronic pelvic pain secondary to endometriosis. It is often
pursued when conservative measures fail or when disease
burden is suspected to be severe but may also be used in
cases of fertility preservation or planning [33].

It is estimated that approximately 8-20% of individuals
with CPP secondary to endometriosis will undergo surgery at
some point during their care [34]. In the United States alone,
chronic pelvic pain is a leading reason for diagnostic and
therapeutic laparoscopy, accounting for up to 40% of such
procedures performed each year, making it one of the most
common indications for gynecologic laparoscopy [35].

Success rates of surgery vary depending on the extent of
disease, surgical expertise, and whether complete excision is
achieved. In general, most patients report significant pain relief
following laparoscopic excision of endometriosis lesions.
Symptom recurrence following treatment is frequently reported,
with 15-50% of patients experience a return of pain within two
years of surgery [35]. Additionally, around a quarter of indivi-
duals may not experience meaningful pain relief after their first
surgical procedure, and many go on to require additional inter-
ventions [36]. If patients elect for a hysterectomy for their
chronic pelvic pain, 21-40% of women undergoing the proce-
dure may continue to experience symptoms afterward, and
about 5% may develop new pain following the procedure.
Additionally, around 14% of patients report outcomes that are
worse than anticipated, while nearly 26% experience a slower-
than-expected recovery [37].

While laparoscopy is considered relatively safe, complications
still exist, including risks such as bleeding, infection, injury to
bowel or bladder, and anesthesia-related complications [38].
The risk increases with disease severity and extent of adhesions,
like in cases of deeply infiltrating endometriosis involving struc-
tures such as the rectum, ureters, or bladder [39].

5. Non-surgical interventional management options

Given the myriad symptoms with which patients living with
endometriosis can present, a tailored approach is often needed
to effectively treat their pain. When conservative treatments such
as PFPT, pharmacologic management, and surgery fail, different
procedural interventional may be utilized. In this next section, we
discuss various injections, the indications, and a brief description
on the procedural technique and potential complications.
Technical descriptions of procedural technique and approaches
for each intervention are beyond the scope of this review article.

5.1. Trigger point injections

CPP may persist in patients with endometriosis despite surgi-
cal resection and hormonal therapy. Myofascial dysfunction or

pain, presenting as either focal or widespread pelvic muscle
pain, is a common symptom of CPP. It is characterized by tight
or hypersensitive pelvic floor muscles or trigger points. Digital
palpation via the transvaginal or transrectal approach may
reproduce the pain. A cross-sectional study of women with
endometriosis-associated CPP found all the women had pelvic
floor muscle spasms which were self-identified as a major
source of pain [40].

The pelvic floor muscles are a group of muscles at the
bottom of the pelvis. The primary layers of the pelvic floor
are the levator ani muscles and the coccygeus, as well as other
smaller supporting muscles. The levator ani muscles are the
largest and most important layer, consisting of the pubococ-
cygeus, puborectalis, and iliococcygeus muscles. Trigger point
injections can be performed in these muscles to reduce their
hypertonicity. A retrospective chart review in 68 women who
underwent pelvic floor trigger point injections found 65% had
improvement in pain scores [41].

Knowledge of pelvic floor anatomy is necessary to perform
pelvic floor muscle trigger point injections. Patients will need
to be placed in a lithotomy position and focal trigger points
should be identified with manual digital palpation. Trigger
point injections mainly consist of a local anesthetic with or
without steroid. Longer acting local anesthetics such as 10 mL
of bupivacaine 0.25% combined with particulate steroid such
as 1 mL of 40 mg/mL triamcinolone may be used to prolong
the duration of analgesia. As a trigger point is identified, 1-2
cc of the local anesthetic mixture is slowly injected into the
painful muscle using a small gauge spinal needle [42].

Botulinum toxin is a neurotoxin that blocks release of
acetylcholine neurotransmitter from presynaptic nerve term-
inals resulting in muscle relaxation. Botulinum toxin has been
used as part of injection therapy into pelvic floor muscles for
pelvic pain with muscle spasms or muscular hypertonicity.
One benefit of Botulinum toxin is the duration of the toxin
offers several months of relief [43,44], which can be an option
if trigger point injections are helpful in relieving pain but not
offering long enough duration of relief.

5.2. Fascial plane blocks

Nerve blocks can offer relief by blocking nerve signals along the
distribution of nerves within the pelvic region. Endometriosis
may be widespread, and lesions may appear within the abdom-
inal wall musculature, manifesting as abdominal wall pain [45-
47]. Depending on the area of pain, different peripheral nerve or
fascial plane blocks may be employed to provide analgesia.

If the region of pain is widespread in the abdominal wall,
fascial plane blocks are preferred as they provide broader
analgesic coverage covering multiple dermatomes. The fascial
plane blocks are the transversus abdominis plane block, quad-
ratus lumborum block, rectus sheath block, and erector spinae
plane block. These fascial plane blocks are often employed by
regional anesthesiologists in the perioperative setting to treat
acute postoperative pain in patients undergoing abdominal
surgeries [48,49]. However, they can also be used in the out-
patient setting to treat chronic pain.

For each fascial plane block, the technique involves the use
of either an echogenic peripheral nerve block needle or



a spinal needle. The injectate is anywhere from 20-40 mL of
local anesthetic with or without steroid. Ultrasound guidance
is recommended for improved success and to prevent com-
plications such as injury to deeper structures.

5.2.1. Transversus abdominis plane block

The transversus abdominis plane (TAP) block targets the ante-
rolateral abdominal wall. This block targets the intercostal
nerves from T6-T11, the subcostal nerve (T12), and the ilioin-
guinal and iliohypogastric nerves (L1-L2) [50]. These nerves lie
in the layer between the transversus abdominis and internal
oblique muscles.

Techniques for TAP blocks are varied. Ultrasound is typically
used to identify the layers of the abdominal wall, but the
primary target for deposition of local anesthetic, the layer
between the transversus abdominis muscle and the internal
oblique muscle, remains the same for each approach. The
subcostal TAP block is performed in the lower margin of the
rib cage and covers the upper abdominal wall. The lateral TAP
is performed along the midaxillary line between the subcostal
margin and the iliac crest and covers the anterior abdominal
wall from midclavicular line to midline. The posterior TAP is
similar to the lateral TAP except that the deposition of injec-
tate is placed along the most posterior end of the transversus
abdominis plane, covering the anterolateral abdominal
wall [50].

TAP blocks are regularly used in the perioperative setting for
abdominal surgeries but have also recently been used on an
outpatient basis for chronic abdominal pain. A retrospective
review of 95 patients over 5 years showed 50% improvement
in pain scores with an average duration of pain relief of 108
days [51].

5.2.2. Quadratus lumborum block

The quadratus lumborum (QL) blocks have the same indica-
tions as the TAP blocks. The QL block targets the thoracolum-
bar nerves from T7-L1 to cover anterolateral abdominal wall.
There are three techniques for the QL block: QL1 (lateral QL),
QL2 (posterior QL), and QL3 (anterior QL) [52]. In the QL1
block, local anesthetic is deposited on the lateral edge of the
QL muscle. In the QL2 block, it is deposited superficial to the
QL muscle, and in the QL3 block, local anesthetic is deposited
deep to the QL muscle and superficial to the psoas muscle.
There is no evidence to support one approach to the QL block
over another and the technique should be at the provider's
expertise level with each block.

In each approach, local anesthetic is deposited into the
thoracolumbar fascia. The thoracolumbar fascia extends pos-
terior from the quadratus lumborum muscle to the lumbar
paravertebral area and contains sympathetic fibers. As such, in
addition to the somatic coverage similar to the TAP block, the
QL blocks also provide visceral pain coverage [53].

QL blocks have been shown to provide excellent postopera-
tive analgesia for patients undergoing pelvic surgeries [54,55].
Given the distribution area of these blocks, they may be
a potential therapy for CPP patients on an outpatient basis as
well. A study found QL blocks, combined with ilioinguinal and
iliohypogastric blocks, was able to offer significant and long-
lasting pain relief in patients with CPP from endometriosis who
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have failed surgery and oral medications [56]. The benefit of the
QL over the TAP is the addition of visceral coverage and the
expanded dermatomal coverage area.

5.2.3. Rectus sheath block

The rectus sheath block targets the anterior cutaneous
branches of spinal nerves T7-L1. This block provides coverage
to the umbilicus and anteromedial abdomen from the xyphoid
process to the pubic symphysis. This block involves depositing
local anesthetic between the rectus abdominis muscle and the
posterior rectus sheath [57]. While this block mostly covers
midline abdominal wall pain, it can be an option for patients
who experience pain at this location.

5.2.4. Erector spinae plane block

The erector spinae plane (ESP) block is a newer fascial plane
block in which local anesthetic is deposited in the plane between
the erector spinae muscles and the transverse process. It was first
described in 2016 and used to treat severe neuropathic pain of
the thoracic region secondary to metastatic cancer to the ribs
and malunion of multiple rib fractures [58]. Since then, the ESP
block has been utilized along the cervical and lumbar spine as
well to provide coverage to these areas [59]. The mechanism
through which the ESP block provides analgesia has not been
elucidated. However, cadaveric studies have revealed radiocon-
trast spread into the neuroforamina and epidural space as well as
the paravertebral space [60,61].

This block has been used to treat severe acute exacerba-
tions of pelvic pain secondary to endometriosis [62]. When
performed at the lower thoracic levels, the analgesic coverage
extends posteriorly to anteriorly and can provide somatic
analgesia to the abdominal wall and pelvic region.

The ESP block has been used extensively to treat patients
with various chronic pain syndromes ranging from lower
extremity complex regional pain syndrome, low back pain,
and even cancer pain [63-65].

5.3. Paravertebral block

Paravertebral blocks (PVB) provide somatic and sympathetic
nerve block by inhibiting the somatic and sympathetic nerves
in the paravertebral space. Local anesthetic is deposited along
the thoracic vertebra where the spinal nerves exit the inter-
vertebral foramen [66]. The paravertebral block is more com-
monly performed in the thoracic spine, but it can also be
performed in the lumbar spine in combination with a lower
thoracic paravertebral block to treat pelvic pain. Ultrasound
guidance is recommended for PVB due to the high risk of
pneumothorax in the thoracic spine and deeper structures
within the lumbar spine. The paravertebral space is identified
by locating the transverse process at the respective spinal
level. The paravertebral space is bordered anterolaterally by
the pleura (or in the lumbar spine, the psoas muscle), medially
by the vertebral body, and posteriorly by the transverse pro-
cess. Injectate consists of 5mL of local anesthetic at each
spinal level with spread into the intercostal and epidural
space to provide analgesia [67].

The PVB has been used to treat perioperative pelvic pain
from inguinal or incisional hernia surgeries [68,69]. This block
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has been studies in abdominal surgeries including laparotomy
incisions showing improve pain scores [70,71] and may also be
an option for patients on an outpatient basis.

5.4. Peripheral nerve blocks

If the region of pain is more localized to the inguinal or genital
region, blockade of distinct peripheral nerves can be more
readily employed. These peripheral nerve blocks include the
ilioinguinal, iliohypogastric, genitofemoral, and pudendal
nerve blocks.

5.4.1. llioinguinal and lliohypogastric Block

The ilioinguinal and iliohypogastric nerves branch from the
primary ventral ramus of the L1 spinal nerve of the lumbar
plexus. These nerves lie in the plane between the internal
oblique and transversus abdominis muscles [72]. The distribu-
tion of these two nerves is the area overlying the pelvis and
the upper medial thigh and groin.

Although frequently used to treat pain from inguinal hernia
surgery, this block has been used to treat acute and chronic
postoperative pelvic pain after Cesarean sections [73]. This has
also been shown to improve CPP from endometriosis in
patients when combined with QL blocks [56]. Performing this
block is similar to the TAP block in that the nerves lie in the
same fascial plane. However, the injection is performed lower
in the abdomen by identifying the anterior superior iliac spine
and orienting the probe superomedial toward the umbilicus.

5.4.2. Genitofemoral nerve block

The genitofemoral nerve arises from the L1 and L2 spinal
nerves and divides into the genital and femoral branches.
The genital branch enters the inguinal canal sensation to the
mons pubis and labia majora in females. The femoral branch
provides sensation to the upper medial thigh near the femoral
triangle [74]. The most common approach is to target the
genital branch of the genitofemoral nerve at the inguinal
canal. Ultrasound guidance is used to identify the femoral
artery at the level of the inguinal ligament and moved proxi-
mally along the artery until it becomes the external iliac artery.
At this level, the inguinal canal can be visualized and contains
the round ligament. The genital branch may be visualized
superficial to the external iliac artery and deep to the rectus
abdominis muscle, and local anesthetic with or without steroid
is deposited around the nerve.

5.4.3. Pudendal nerve block

The pudendal nerve originates from the S2-54 nerve roots of
the sacral plexus. It exits the pelvis through the greater
sciatic foramen and passes through the gluteal area before
entering the perineum via the lesser sciatic foramen. It
innervates the perineum, genitalia, anus, and lower rectum
[75]. There are many approaches to the pudendal nerve
block, including transvaginal or transperineal approaches
[76]. However, for patients with CPP, a posterior transgluteal
approach using ultrasound or fluoroscopy may be more
comfortable and avoid manipulation of sensitive anatomy.
In both the ultrasound or fluoroscopy approach, the ischial
spine is identified. At this level, the pudendal nerve lies near

the internal pudendal artery along the ischial spine. Once
identified, 5 mL of local anesthetic with or without steroid is
deposited. There have been multiple published reports for
the use of the pudendal nerve block for patients with CPP
with good results [77,78]. Radiofrequency ablation of the
pudendal nerve has also been used to treat refractory
cases of pelvic pain [79].

5.5. Sympathetic plexus blocks

The sympathetic nervous system is of tantamount importance
in pain signaling from internal organs. There is a longstanding
history of utilizing sympathetic nerve blocks for treatment of
visceral pain secondary to internal organ pathology. One clas-
sic example is the use of the celiac plexus block to treat
malignant pain from pancreatic adenocarcinoma [80].

5.5.1. Superior hypogastric plexus

The superior hypogastric plexus (SHP) is a network of nerves
located in the retroperitoneum anterior to the vertebral
bodies of L5 and S1. It plays a crucial role in the autonomic
innervation of the bladder and reproductive organs [81].
A block of the superior hypogastric plexus will provide visceral
analgesia from these structures that are often affected by
lesions from endometriosis.

The SHP block was initially used to treat pelvic pain due to
malignancy in patients who had failed opioid therapy [82].
Given the success of this block in pelvic cancer pain patients,
it has since been used to successfully treat other etiologies of
CPP including endometriosis [83].

Because the SHP is a deep retroperitoneal structure, fluoro-
scopy is used to perform the injection. A spinal needle needs
to be advanced to the anterior border of the lower portion of
the L5 vertebral body. Contrast is injected prior to deposition
of any local anesthetic or steroid to confirm positioning.

5.5.2. Inferior hypogastric plexus

The inferior hypogastric plexus (IHP) is more caudal to the
superior hypogastric plexus and is located anterior to the
sacrum at the level of S2-54. Similar to the superior hypogas-
tric plexus, the inferior hypogastric plexus also innervates the
pelvic organs as well as the vagina, rectum, and perineum.

Like the SHP block, the IHP block was initially used to
successfully treat cancer-related pelvic and perineal pain [84].
A randomized controlled trial found that the IHP block had an
almost 75% success rate in reducing pain in patients with
idiopathic CPP compared to acupuncture [85].

Due to its location, fluoroscopy is necessary to perform the
block. Transacral approaches, passing a needle through the
sacral foramen, have been described as well as transdiscal
approaches [86].

5.5.3. Ganglion of Impar

The Ganglion of Impar (GOI), also known as the Ganglion of
Walther, is the final sympathetic pelvic ganglion and is located
anterior to the sacrococcygeal ligament. Blockade of the GOI
can provide analgesia to the anus, rectum, perineum, and
genitalia. It has successfully been used to treat perineal and



pelvic pain secondary to malignancy [87]. It has also been
used to treat nonmalignant CPP and perineal pain [88]. Like
both the SHP and IHP, performance of this block requires
fluoroscopy due to its location.

5.6. Neuromodulation

Some patients may fail to improve after conservative manage-
ment and even fascial plane or peripheral nerve blocks. For
this population of patients with CPP, neuromodulation may be
an option, especially for patients who continue to have CPP
after surgery to resect their endometriosis.

Broadly, neuromodulation in the context of pain involves
using electrical energy near the spinal cord to treat pain.
Electrical stimulation, accomplished via the implantation of
leads in either the epidural space or near the dorsal root gang-
lion, activates large A-beta fibers which then inhibits the trans-
mission of nociceptive fibers, providing analgesia [89]. For CPP,
spinal cord stimulation (SCS), dorsal root ganglion (DRG) stimula-
tion, and sacral stimulation have all been utilized, but there is not
a consensus on which form of neuromodulation is best [90].

Specifically for endometriosis, one study of ten patients
with severe CPP secondary to endometriosis underwent

Abdominal Pain

Endometriosis
Pelvic Pain

Genital/Anorectal Pain

Figure 1. An algorithm for interventional procedures for endometriosis pain.
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bilateral L1 and S2 DRG stimulation with significant improve-
ments in quality of life and pain scores as well as reduced
narcotic consumption [91].

Given the technical complexity and the reality of having
a permanent implant surgically placed, neuromodulation
should be reserved for refractory cases in patients recalcitrant
to any other form of therapy.

6. Decision tree and block selection

When deciding on which injection to offer the patient, it is first
important to assess for the region of pain. For example,
abdominal wall blocks may not improve perineal or vaginal
pain, and sympathetic plexus blocks may not improve somatic
pain stemming from the abdominal wall. Given the number of
injections discussed, we created an algorithm to help guide
practitioners on which injections may be most beneficial for
the patient depending on their presenting symptoms. Figure 1
illustrates an algorithm to decide on an intervention for endo-
metriosis pain.

It is also important to obtain a good history and physical and
ascertain the descriptors of the pain. Somatic pain is more sharp
whereas visceral pain is dull and achy in nature [92]. Injections
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Table 1. Somatic versus visceral coverage for each intervention and procedural
modality.

Somatic vs Ultrasound or
Injection visceral fluoroscopy
Trigger Points Somatic Manual or Ultrasound
Rectus Sheath Somatic Ultrasound
Transversus Abdominis Plane Somatic Ultrasound
Erector Spinae Plane Somatic Ultrasound
llioinguinal/lliohypogastric Somatic Ultrasound
Quadratus Lumborum Both Ultrasound
Paravertebral Both Ultrasound
Superior & Inferior Hypogastric ~ Visceral Fluoroscopy

Plexus
Ganglion of Impar Visceral Fluoroscopy
Genitofemoral Somatic Ultrasound or
Fluoroscopy

Pudendal Both Ultrasound or

Fluoroscopy

which block the sympathetic nerve system and provide visceral
coverage may offer more benefit for patients whose pain is more
diffuse and vague in nature. Table 1 shows which blocks offer
somatic and/or visceral coverage as well as whether ultrasound
or fluoroscopy are needed to perform the injection.

Deciding on which block to offer would also be up to the
physician’s own comfort and skill level. One advantage of the
fascial plane and peripheral nerve blocks is that these can be
done without fluoroscopy guidance using just an ultrasound
machine which is more mobile than a C-arm. The learning curve
for these interventions is also less steep than the learning curve for
the sympathetic plexus blocks or neuromodulation that require
fluoroscopy. Overall, this may allow for more physicians to learn
these interventions and more patients to receive these therapies.

7. Conclusions

CPP is prevalent, and patients with endometriosis account for
a large percentage of patients with CPP [93,94]. The manage-
ment of CPP is multimodal and includes PFPT, medical manage-
ment such as hormonal therapy, and in severe cases, surgery.
Despite decades of research and advancements, many women
who undergo these treatments may continue to experience
severe CPP [35]. For these patients, we must begin to think
outside of the box. One such opportunity is bringing the arsenal
of regional anesthesia outside of the realm of perioperative pain
and bridging the toolbox to the chronic pain world, as is being
done with the fascial plane and peripheral nerve blocks. These
interventions, while relatively newer, have been shown to be
effective in treating various etiologies of chronic abdominal
and pelvic pain and not just for acute postoperative pain. In
addition, the ease of these interventions using ultrasound rather
than fluoroscopy may make them available for more patients
with less of a learning curve for physicians.

8. Limitations

Due to the nature of this being a narrative review, the primary
limitation is the lack of a standardized systematic review.
Included articles were selected based on a search of keywords
relevant to the topic. There is also limited data available on
non-surgical interventional therapies or nerve blocks for CPP

and endometriosis and many are based on case reports. In
addition, some studies may not exclusively involve endome-
triosis patients but rather CPP patients in general. The aim of
this article is to provide a broad overview on the current
treatment options for CPP with a focus on interventional
treatment options such as injections but given the breadth
of the field of CPP and endometriosis, this review could only
provide a brief overview of each treatment option.

9. Future perspectives

Despite a vast array of options for treating CPP from endome-
triosis, many women still suffer from pain. This necessitates
the use of current techniques such as regional anesthesia
which are not being traditionally used for CPP. As more
patients are offered these interventions, more focused studies
can be performed to examine whether they are beneficial
beyond the scope of perioperative pain. In addition, physi-
cians should be aware of the wide array of options currently
available. Our algorithm will hopefully guide physicians on
which interventions may be a possibility for their patients in
hopes that more CPP patients can achieve better pain relief.

Author contributions

All authors: research, writing - editing and review.

Disclosure statement

The authors have no relevant affiliations or financial involvement with any
organization or entity with a financial interest in or financial conflict with
the subject matter or materials discussed in the manuscript. This includes
employment, consultancies, honoraria, stock ownership or options, expert
testimony, grants or patents received or pending, or royalties.

No writing assistance was utilized in the production of this manuscript.

Reviewer disclosure

Peer reviewers on this manuscript have no relevant financial or other
relationships to disclose.

Funding

This paper was not funded.

ORCID

Sebin Choi () http://orcid.org/0000-0002-8249-0351
Johnny Phuong Tran http://orcid.org/0009-0005-9269-1316

References

Papers of special note have been highlighted as either of interest (¢)
or of considerable interest (s¢) to readers.

1. Agnihotri T, Ghosh A, Lamba A, et al. Endometriosis: an overview.
Semin Intervent Radiol [Internet]. 2024 [cited 2025 Apr 71,40
(6):544-548. doi: 10.1055/5s-0043-1777748

2. Burney RO, Giudice LC. Pathogenesis and pathophysiology of
endometriosis. Fertil Steril [Internet]. 2012 [cited 2025 Apr 71,98
(3):511-519. doi: 10.1016/j.fertnstert.2012.06.029

3. Rathod S, Shanoo A, Acharya N. Endometriosis: a comprehensive
exploration of inflammatory mechanisms and fertility implications.


https://doi.org/10.1055/s-0043-1777748
https://doi.org/10.1016/j.fertnstert.2012.06.029

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Cureus [Internet]. 2024 [cited 2025 Apr 71;16(8). doi: 10.7759/cur
eus.66128

. Smolarz B, Szytto K, Romanowicz H. Endometriosis: epidemiology,

classification, pathogenesis, treatment and genetics (review of
literature). Int J Mol Sci [Internet]. 2021 [cited 2025 Apr 7];22
(19):10554. doi: 10.3390/ijms221910554

. Bontempo AC, Mikesell L. Patient perceptions of misdiagnosis of

endometriosis: results from an online national survey. Diagnosis
(Berl) [Internet]. 2020 [cited 2025 Apr 71;7(2):97-106. doi: 10.1515/
dx-2019-0020

. Vercellini P, Vigano P, Somigliana E, et al. Endometriosis: pathogen-

esis and treatment. Nat Rev Endocrinol [Internet]. 2014 [cited 2025
Apr 71;10(5):261-275. doi: 10.1038/nrendo.2013.255

. Horne AW, Missmer SA. Pathophysiology, diagnosis, and manage-

ment of endometriosis. BMJ [Internet]. 2022 [cited 2025 Apr 71;379:
€070750. doi: 10.1136/bmj-2022-070750

. Speer LM, Mushkbar S, Erbele T. Chronic pelvic pain in women. Am

Fam Physician [Internet]. 2016;93(5):380-387.

. McNamara HC, Frawley HC, Donoghue JF, et al. Peripheral, central,

and cross sensitization in endometriosis-associated pain and
comorbid pain syndromes. Front Reprod Health [Internet]. 2021
[cited 2025 Apr 7];3. doi: 10.3389/frph.2021.729642

Tokushige N, Markham R, Russell P, et al. High density of small
nerve fibres in the functional layer of the endometrium in women
with endometriosis. Hum Reprod [Internet]. 2006 [cited 2025 Apr
71;21(3):782-787. doi: 10.1093/humrep/dei368

Raimondo D, Raffone A, Renzulli F, et al. Prevalence and risk factors
of central sensitization in women with endometriosis. J Minim
Invasive Gynecol [Internet]. 2023 [cited 2025 Jul 19];30(1):73-80.
el. doi: 10.1016/j,jmig.2022.10.007

Aredo JV, Heyrana KJ, Karp BI, et al. Relating chronic pelvic pain
and endometriosis to signs of sensitization and myofascial pain
and dysfunction. Semin Reprod Med [Internet]. 2017 [cited 2025 Jul
19];35(1):88. doi: 10.1055/5-0036-1597123

This paper is of interest because it underlies how endometrio-
sis can cause myofascial pain and dysfunction which lays
a foundation for why nerve blocks may be effective.

Coxon L, Horne AW, Vincent K. Pathophysiology of
endometriosis-associated pain: a review of pelvic and central ner-
vous system mechanisms. Best Pract Res Clin Obstet Gynaecol
[Internet]. 2018 [cited 2025 Apr 71;51:53-67. doi: 10.1016/j.bpob
gyn.2018.01.014

Montenegro MLLS, Gomide LB, Mateus-Vasconcelos EL, et al.
Abdominal myofascial pain syndrome must be considered in the
differential diagnosis of chronic pelvic pain. Eur J Obstet Gynecol
Reprod Biol [Internet]. 2009 [cited 2025 Apr 71;147(1):21-24. doi: 10.
1016/j.ejogrb.2009.06.025

Bedaiwy MA, Patterson B, Mahajan S. Prevalence of myofascial
chronic pelvic pain and the effectiveness of pelvic floor physical
therapy. J Reprod Med [Internet]. 2013;58(11-12):504-510.
Starzec-Proserpio M, Frawley H, B@ K, et al. Effectiveness of non-
pharmacological conservative therapies for chronic pelvic pain in
women: a systematic review and meta-analysis. Am J Obstet
Gynecol [Internet]. 2025 [cited 2025 Apr 7];232(1):42-71. doi: 10.
1016/j.aj0g.2024.08.006

This paper is of particular interest because it provides high-
quality evidence for nonpharmacologic therapies for chronic
pelvic pain.

Wallace SL, Miller LD, Mishra K. Pelvic floor physical therapy in the
treatment of pelvic floor dysfunction in women. Curr Opin Obstet
Gynecol [Internet]. 2019 [cited 2025 Apr 7];31(6):485-493. doi: 10.
1097/GC0O.0000000000000584

Chronic pelvic pain: ACOG practice bulletin, number 218. Obstet
Gynecol. 2020;135(3):E98-E109. doi: 10.1097/A0G.0000000000003716
Del pino-Sedefo T, Cabrera-Maroto M, Abrante-Luis A, et al.
Effectiveness of psychological interventions in endometriosis:
a systematic review with meta-analysis. Front Psychol [Internet].
2024 [cited 2025 Jul 20];15. doi: 10.3389/fpsyg.2024.1457842
Schubert K, Lohse J, Kalder M, et al. Internet-based cognitive
behavioral therapy for improving health-related quality of life in

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32

33.

34.

35.

36.

37.

38.

PAIN MANAGEMENT (&) 775

patients with endometriosis: study protocol for a randomized con-
trolled trial. Trials [Internet]. 2022 [cited 2025 Jul 20];23(1). doi: 10.
1186/513063-022-06204-0

Hwang SK. Advances in the treatment of chronic pelvic pain:
a multidisciplinary approach to treatment. Mo Med [Internet].
2017;114(1):47-51.

Vane JR, Botting RM. Anti-inflammatory drugs and their mechanism
of action. Inflamm Res [Internet]. 1998 [cited 2025 Apr 71;47(SUPPL.
2):78-87. doi: 10.1007/s000110050284

Buchweitz O, Staebler A, Wiilfing P, et al. COX-2 overexpression in
peritoneal lesions is correlated with nonmenstrual chronic pelvic
pain. Eur J Obstet Gynecol Reprod Biol [Internet]. 2006 [cited 2025
Apr 71;124(2):216-221. doi: 10.1016/j.ejogrb.2005.09.016

Larish AM, Dickson RR, Kudgus RA, et al. Vaginal diazepam for
nonrelaxing pelvic floor dysfunction: the pharmacokinetic profile.
J Sexual Med. 2019;16(6):763-766. doi: 10.1016/j.jsxm.2019.03.003
Edi R, Cheng T. Endometriosis: evaluation and treatment. Am Fam
Physician [Internet]. 2022;106(4):397-404.

Kalaitzopoulos DR, Samartzis N, Kolovos GN, et al. Treatment of
endometriosis: a review with comparison of 8 guidelines. BMC
Women's Health [Internet]. 2021 [cited 2025 Jul 19];21(1):1-9. doi:
10.1186/512905-021-01545-5

This paper is of particular interest because it provides a high-
quality review of 8 guidelines for the treatment of
endometriosis.

Surrey ES. Gonadotropin-releasing hormone agonist and add-back
therapy: what do the data show? Curr Opin Obstet Gynecol
[Internet]. 2010 [cited 2025 Apr 7];22(4):283-288. doi: 10.1097/
GCO0.0b013e32833b35a7

Surrey E, Taylor HS, Giudice L, et al. Long-term outcomes of elagolix
in women with endometriosis: results from two extension studies.
Obstet Gynecol [Internet]. 2018 [cited 2025 Apr 7];132(1):147-160.
doi: 10.1097/A0G.0000000000002675

Steele A. Opioid use and depression in chronic pelvic pain. Obstet
Gynecol Clin North Am [Internet]. 2014 [cited 2025 Apr 7];41
(3):491-501. doi: 10.1016/j.09c.2014.04.005

Lamvu G, Soliman AM, Manthena SR, et al. Patterns of prescription
opioid use in women with endometriosis: evaluating prolonged
use, daily dose, and concomitant use with benzodiazepines.
Obstet Gynecol [Internet]. 2019 [cited 2025 Apr 7];133
(6):1120-1130. doi: 10.1097/A0G.0000000000003267

Chiuve SE, Kilpatrick RD, Hornstein MD, et al. Chronic opioid use
and complication risks in women with endometriosis: a cohort
study in US administrative claims. Pharmacoepidemiol Drug Saf
[Internet]. 2021 [cited 2025 Apr 7];30(6):787-796. doi: 10.1002/
pds.5209

Engeler DS, Baranowski AP, Dinis-Oliveira P, et al. The 2013 EAU
guidelines on chronic pelvic pain: is management of chronic pelvic
pain a habit, a philosophy, or a science? 10 years of development.
Eur Urol [Internet]. 2013 [cited 2025 Apr 7];64(3):431-439. doi: 10.
1016/j.eururo.2013.04.035

Leonardi M, Gibbons T, Armour M, et al. When to do surgery and
when not to do surgery for endometriosis: a systematic review and
meta-analysis. J Minim Invasive Gynecol [Internet]. 2020 [cited 2025
Apr 71;27(2):390-407.e3. doi: 10.1016/j.jmig.2019.10.014

Dydyk AM, Gupta N. Chronic Pelvic Pain [Internet]. StatPearls; 2025.
Available from: http://www.ncbi.nIm.nih.gov/pubmed/10549959
Lamvu G, Carrillo J, Ouyang C, et al. Chronic pelvic pain in women:
a review. JAMA [Internet]. 2021 [cited 2025 Mar 11];325
(23):2381-2391. doi: 10.1001/jama.2021.2631

Ball E, Khan KS. Recent advances in understanding and managing
chronic pelvic pain in women with special consideration to
endometriosis. F1000Res [Internet]. 2020 [cited 2025 Apr 7];9:83.
doi: 10.12688/f1000research.20750.1

Lamvu G. Role of hysterectomy in the treatment of chronic pelvic
pain. Obstet Gynecol [Internet]. 2011 [cited 2025 Apr 71,117
(5):1175-1178. doi: 10.1097/A0G.0b013e31821646e1

Chapron C, Pierre F, Querleu D, et al. Complications of laparoscopy
in gynecology. Gynecol Obstet Fertil [Internet]. 2001 [cited 2025
Apr 71;,29(9):605-612. doi: 10.1016/51297-9589(01)00193-X


https://doi.org/10.7759/cureus.66128
https://doi.org/10.7759/cureus.66128
https://doi.org/10.3390/ijms221910554
https://doi.org/10.1515/dx-2019-0020
https://doi.org/10.1515/dx-2019-0020
https://doi.org/10.1038/nrendo.2013.255
https://doi.org/10.1136/bmj-2022-070750
https://doi.org/10.3389/frph.2021.729642
https://doi.org/10.1093/humrep/dei368
https://doi.org/10.1016/j.jmig.2022.10.007
https://doi.org/10.1055/s-0036-1597123
https://doi.org/10.1016/j.bpobgyn.2018.01.014
https://doi.org/10.1016/j.bpobgyn.2018.01.014
https://doi.org/10.1016/j.ejogrb.2009.06.025
https://doi.org/10.1016/j.ejogrb.2009.06.025
https://doi.org/10.1016/j.ajog.2024.08.006
https://doi.org/10.1016/j.ajog.2024.08.006
https://doi.org/10.1097/GCO.0000000000000584
https://doi.org/10.1097/GCO.0000000000000584
https://doi.org/10.1097/AOG.0000000000003716
https://doi.org/10.3389/fpsyg.2024.1457842
https://doi.org/10.1186/s13063-022-06204-0
https://doi.org/10.1186/s13063-022-06204-0
https://doi.org/10.1007/s000110050284
https://doi.org/10.1016/j.ejogrb.2005.09.016
https://doi.org/10.1016/j.jsxm.2019.03.003
https://doi.org/10.1186/s12905-021-01545-5
https://doi.org/10.1186/s12905-021-01545-5
https://doi.org/10.1097/GCO.0b013e32833b35a7
https://doi.org/10.1097/GCO.0b013e32833b35a7
https://doi.org/10.1097/AOG.0000000000002675
https://doi.org/10.1016/j.ogc.2014.04.005
https://doi.org/10.1097/AOG.0000000000003267
https://doi.org/10.1002/pds.5209
https://doi.org/10.1002/pds.5209
https://doi.org/10.1016/j.eururo.2013.04.035
https://doi.org/10.1016/j.eururo.2013.04.035
https://doi.org/10.1016/j.jmig.2019.10.014
http://www.ncbi.nlm.nih.gov/pubmed/10549959
https://doi.org/10.1001/jama.2021.2631
https://doi.org/10.12688/f1000research.20750.1
https://doi.org/10.1097/AOG.0b013e31821646e1
https://doi.org/10.1016/S1297-9589(01)00193-X

776 S. CHOI AND J. P. TRAN

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

Karaman Y, Uslu H. Complications and their management in endo-
metriosis surgery. Womens Health (Lond) [Internet]. 2015 [cited
2025 Apr 7];11(5):685-692. doi: 10.2217/whe.15.55

Phan VT, Stratton P, Tandon HK, et al. Widespread myofascial
dysfunction and sensitization in women with
endometriosis-associated chronic pelvic pain: a cross-sectional
study. Eur J Pain [Internet]. 2021 [cited 2025 Apr 5];25(4):831. doi:
10.1002/ejp.1713

Fouad LS, Pettit PD, Threadcraft M, et al. Trigger point injections for
pelvic floor myofascial spasm refractive to primary therapy.
J Endometr Pelvic Pain Disord. 2017;9(2):125-130. doi: 10.5301/
jeppd.5000283

Langford CF, Nagy SU, Ghoniem GM. Levator ani trigger point
injections: an underutilized treatment for chronic pelvic pain.
Neurourol Urodyn [Internet]. 2007 [cited 2025 Apr 51;26(1):59-62.
doi: 10.1002/nau.20393

Sinha D, Thomson AJ. Botulinum toxin for pelvic pain in women.
Women's Health. 2008;4(2):173-181. doi: 10.2217/17455057.4.2.173
Park AJ, Paraiso MFR. Successful use of botulinum toxin type a in
the treatment of refractory postoperative dyspareunia. Obstet
Gynecol [Internet]. 2009 [cited 2025 Apr 5];114(2 Pt 2):484-487.
doi: 10.1097/A0G.0b013e3181998ce1

Paramythiotis D, Karlafti E, Tsomidis |, et al. Abdominal wall endo-
metriosis: a case report. Pan Afr Med J [Internet]. 2022 [cited 2025
Apr 5];41:193. doi: 10.11604/pamj.2022.41.193.33536

Ismail MP, Em Z, Adnan WF, et al. Spontaneous abdominal wall
endometriosis: a case report. Malays Fam Physician [Internet]. 2025
[cited 2025 Apr 5];20:12. doi: 10.51866/cr.646

Shiraishi T, Toyoshima M, Sugawara M, et al. Post-cesarean Section
abdominal wall endometriosis requiring surgical treatment: a case
series. J Nippon Med Sch [Internet]. 2024 [cited 2025 Apr 5];91
(6):560-566. doi: 10.1272/jnms.JNMS.2024_91-604

Urits I, Ostling PS, Novitch MB, et al. Truncal regional nerve blocks
in clinical anesthesia practice. Best Pract Res Clin Anaesthesiol
[Internet]. 2019 [cited 2025 Apr 5];33(4):559-571. doi: 10.1016/j.
bpa.2019.07.013

Eksteen A, Wagner J, Kleyenstuber T, et al. Comparison of erector
spinae plane and transversus abdominis plane block for postopera-
tive analgesia after caesarean delivery under spinal anaesthesia:
a randomised controlled trial. Int J Obstet Anesth [Internet]. 2024
[cited 2025 Apr 5];60:104259. doi: 10.1016/j.ij0a.2024.104259

Tsai HC, Yoshida T, Chuang TY, et al. Transversus abdominis plane
block: an updated review of anatomy and techniques. Biomed Res
Int [Internet]. 2017 [cited 2025 Apr 5];2017:1-12. doi: 10.1155/2017/
8284363

Abd-Elsayed A, Luo S, Falls C. Transversus abdominis plane block as
a treatment modality for chronic abdominal pain. Pain Physician
[Internet]. 2020;23(4):405-412. doi: 10.36076/pp;.2020/23/405
Berglum J, Hansen CK, Tanggaard KB. Quadratus lumborum block.
In: Regional nerve blocks in anesthesia and pain therapy: imaging-
guided and traditional techniques [Internet]. 2023 [cited 2025 Apr
5]. p. 467-473. https://link.springer.com/chapter/10.1007/978-3-
030-88727-8_33

Tesarz J, Hoheisel U, Wiedenhofer B, et al. Sensory innervation of
the thoracolumbar fascia in rats and humans. Neuroscience
[Internet]. 2011 [cited 2025 Apr 5];194:302-308. doi: 10.1016/j.neu
roscience.2011.07.066

Dai J, Li S, Weng Q, et al. Opioid-free anesthesia with
ultrasound-guided quadratus lumborum block in the supine posi-
tion for lower abdominal or pelvic surgery: a randomized con-
trolled trial. Sci Rep. 2024 [Internet]. [cited 2025 Apr 7];14(1):1-11.
doi: 10.1038/541598-024-55370-5

ribeiro-Junior | Do V, Brito LGO, Rossmann-Machado M, et al.
Ultrasound-guided quadratus lumborum block for surgical treat-
ment of endometriosis: case report. Braz J Anesthesiol [Internet].
2021 [cited 2025 Apr 71;71(3):285. doi: 10.1016/j.bjane.2021.02.014
Mehta N, Kim MJ, llioinguinal TJ. lliohypogastric, and quadratus
lumborum blocks for the treatment of chronic pelvic pain from
endometriosis: a case report. A and A practice. A&A Pract [Internet].

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

2025 [cited 2025 Jul doi:
0000000000002020

Rectus sheath block in 4 steps - NYSORA [Internet]. [cited 2025 Apr
5]. Available from: https://www.nysora.com/general/rectus-sheath-
block-in-4-steps/

Forero M, Adhikary SD, Lopez H, et al. The erector spinae plane
block: a novel analgesic technique in thoracic neuropathic pain.
Reg Anesth Pain Med [Internet]. 2016 [cited 2025 Apr 5];41
(5):621-627. doi: 10.1097/AAP.0000000000000451

Kot P, Rodriguez P, Granell M, et al. The erector spinae plane block:
a narrative review. Korean J Anesthesiol [Internet]. 2019 [cited 2025
Apr 51;72(3):209-220. doi: 10.4097/kja.d.19.00012

Das Adhikary S, Bernard S, Lopez H, et al. Erector spinae plane
block versus retrolaminar block: a magnetic resonance imaging
and anatomical study. Reg Anesth Pain Med [Internet]. 2018
[cited 2025 Apr 5];43(7):756-762.

Schwartzmann A, Peng P, Maciel MA, et al. Mechanism of the
erector spinae plane block: insights from a magnetic resonance
imaging study. Can J Anaesth [Internet]. 2018 [cited 2025 Apr 5];65
(10):1165-1166. doi: 10.1007/512630-018-1187-y

Stenberg R, Septaric K, Simon EL. Ultrasound-guided erector spinae
nerve block for relief of endometriosis pain in the emergency
department. Am J Emerg Med. 2024;83:.163.1-.e163.3. doi: 10.
1016/j.ajem.2024.03.001

Schwartz RH, Urits |, Viswanath O, et al. Extended pain relief utiliz-
ing lumbar erector spinae plane block in a patient with discogenic
low back pain. Pain Physician. 2019;22(5):E519-E521. doi: 10.36076/
ppj/2019.22.E519

Sirohiya P, Yadav P, Bharati SJ, et al. Unfolding role of erector
spinae plane block for the management of chronic cancer pain in
the palliative care unit. Indian J Palliat Care [Internet]. 2020 [cited
2025 Apr 51;26(1):142-144. doi: 10.4103/1JPC.IJPC_188_19

Chung K, Kim ED. Continuous erector spinae plane block at the
lower lumbar level in a lower extremity complex regional pain
syndrome patient. J Clin Anesth [Internet]. 2018 [cited 2025 Apr
51;48:30-31. doi: 10.1016/j.jclinane.2018.04.012

Thoracic and lumbar paravertebral block - landmarks and nerve
stimulator technique - NYSORA [Internet]. [cited 2025 Apr 6].
Available from: https://www.nysora.com/techniques/neuraxial-and-
perineuraxial-techniques/thoracic-lumbar-paravertebral-block/
Kumar Batra D, Krishnan K, Resident S, et al. Paravertebral block.
J Anaesthesiol Clin Pharmacol [Internet]. 2011 [cited 2025 Apr 6];27
(1):5. doi: 10.4103/0970-9185.76608

Eldadamony Mohammed Z, Nashaat Mohammed M, Gad
Mostafa M, et al. The efficacy of the ultrasound-guided retrolaminar
block versus the classic paravertebral block in patients undergoing
unilateral inguinal hernioplasty: a randomized controlled study.
Rev Esp Anestesiol Reanim [Internet]. 2024 [cited 2025 Apr 7];71
(8):584-591. doi: 10.1016/j.redare.2024.03.008

Santonastaso DP, De Chiara A, Agnoletti V. Ultrasound-guided
bilateral thoracic paravertebral block for emergency incisional her-
nia repair. Minerva Anestesiol [Internet]. 2018 [cited 2025 Apr 7];84
(8):994-995. doi: 10.23736/50375-9393.18.12750-7

Liu F, Zhang HK, Zuo Y. Bilateral thoracic paravertebral block for
immediate postoperative pain relief in the PACU: a prospective,
observational study. BMC Anesthesiol [Internet]. 2017 [cited 2025
Apr 71;,17(1):1-6. doi: 10.1186/512871-017-0378-3

El-Boghdadly K, Madjdpour C, Chin KJ. Thoracic paravertebral
blocks in abdominal surgery — a systematic review of randomized
controlled trials. Br J Anaesth. 2016;117(3):297-308. doi: 10.1093/
bja/aew269

Van Schoor AN, Boon JM, Bosenberg AT, et al. Anatomical consid-
erations of the pediatric ilioinguinal/iliohypogastric nerve block.
Paediatr Anaesth [Internet]l. 2005 [cited 2025 Apr 6];15
(5):371-377. doi: 10.1111/j.1460-9592.2005.01464.x

Elahwal L, Elrahwan S, Elbadry AA. llioinguinal and iliohypogastric
nerve block for acute and chronic pain relief after caesarean
Section: a randomized controlled trial. Anesth Pain Med [Internet].
2022 [cited 2025 Apr 6];12(2). doi: 10.5812/aapm.121837

21];19(7):e02020. 10.1213/XAA.


https://doi.org/10.2217/whe.15.55
https://doi.org/10.1002/ejp.1713
https://doi.org/10.1002/ejp.1713
https://doi.org/10.5301/jeppd.5000283
https://doi.org/10.5301/jeppd.5000283
https://doi.org/10.1002/nau.20393
https://doi.org/10.2217/17455057.4.2.173
https://doi.org/10.1097/AOG.0b013e3181998ce1
https://doi.org/10.11604/pamj.2022.41.193.33536
https://doi.org/10.51866/cr.646
https://doi.org/10.1272/jnms.JNMS.2024_91-604
https://doi.org/10.1016/j.bpa.2019.07.013
https://doi.org/10.1016/j.bpa.2019.07.013
https://doi.org/10.1016/j.ijoa.2024.104259
https://doi.org/10.1155/2017/8284363
https://doi.org/10.1155/2017/8284363
https://doi.org/10.36076/ppj.2020/23/405
https://link.springer.com/chapter/10.1007/978-3-030-88727-8_33
https://link.springer.com/chapter/10.1007/978-3-030-88727-8_33
https://doi.org/10.1016/j.neuroscience.2011.07.066
https://doi.org/10.1016/j.neuroscience.2011.07.066
https://doi.org/10.1038/s41598-024-55370-5
https://doi.org/10.1016/j.bjane.2021.02.014
https://doi.org/10.1213/XAA.0000000000002020
https://doi.org/10.1213/XAA.0000000000002020
https://www.nysora.com/general/rectus-sheath-block-in-4-steps/
https://www.nysora.com/general/rectus-sheath-block-in-4-steps/
https://doi.org/10.1097/AAP.0000000000000451
https://doi.org/10.4097/kja.d.19.00012
https://doi.org/10.1007/s12630-018-1187-y
https://doi.org/10.1016/j.ajem.2024.03.001
https://doi.org/10.1016/j.ajem.2024.03.001
https://doi.org/10.36076/ppj/2019.22.E519
https://doi.org/10.36076/ppj/2019.22.E519
https://doi.org/10.4103/IJPC.IJPC_188_19
https://doi.org/10.1016/j.jclinane.2018.04.012
https://www.nysora.com/techniques/neuraxial-and-perineuraxial-techniques/thoracic-lumbar-paravertebral-block/
https://www.nysora.com/techniques/neuraxial-and-perineuraxial-techniques/thoracic-lumbar-paravertebral-block/
https://doi.org/10.4103/0970-9185.76608
https://doi.org/10.1016/j.redare.2024.03.008
https://doi.org/10.23736/S0375-9393.18.12750-7
https://doi.org/10.1186/s12871-017-0378-3
https://doi.org/10.1093/bja/aew269
https://doi.org/10.1093/bja/aew269
https://doi.org/10.1111/j.1460-9592.2005.01464.x
https://doi.org/10.5812/aapm.121837

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

Cesmebasi A, Yadav A, Gielecki J, et al. Genitofemoral neuralgia: a
review. Clin Anat [Internet]. 2015 [cited 2025 Apr 6];28(1):128-135.
doi: 10.1002/ca.22481

Kinter KJ, Newton BW. Anatomy, abdomen and pelvis, Pudendal
Nerve. StatPearls [Internet]. 2023 [cited 2025 Apr 6]. https://www.
ncbi.nIm.nih.gov/books/NBK554736/

Basol G, Kale A, Gurbuz H, et al. Transvaginal pudendal nerve
blocks in patients with pudendal neuralgia: 2-year follow-up
results. Arch Gynecol Obstet [Internet]. 2022 [cited 2025 Apr
6];306(4):1107-1116. doi: 10.1007/s00404-022-06621-1

Ricci P, Wash A. Pudendal nerve block by transgluteal way guided
by computed tomography in a woman with refractory pudendal
neuralgia expressed like chronic perineal and pelvic pain. Arch Esp
Urol [Internet]. 2014;67(6):565-571.

Modi DJ, Chazen JL, Singh JR. Modified technique for fluoroscopi-
cally guided pudendal nerve block for chronic pelvic pain.
Interventional Pain Med [Internet]. 2023 [cited 2025 Apr 7];2
(2):100262. doi: 10.1016/j.inpm.2023.100262

Petrov-Kondratov V, Chhabra A, Jones S. Pulsed radiofrequency abla-
tion of pudendal nerve for treatment of a case of refractory pelvic pain.
Pain Physician. 2017;20(3):E451-E454. doi: 10.36076/ppj.2017.E454
Arcidiacono PG, Calori G, Carrara S, et al. Celiac plexus block for
pancreatic cancer pain in adults. Cochrane Database Syst Rev
[Internet]. 2011 [cited 2025 Apr 6];2011(3):CD007519.

Petersohn JD. Sympathetic neural blockade. In: Pain procedures in
clinical practice. 2011. p. 507-519. https://researchdiscovery.drexel.
edu/esploro/outputs/bookChapter/42-Sympathetic-Neural-
Blockade/991019174720904721

de leon-Casasola OA, Kent E, Lema MJ. Neurolytic superior hypo-
gastric plexus block for chronic pelvic pain associated with cancer.
Pain. 1993;54(2):145-151. doi: 10.1016/0304-3959(93)90202-Z
Wechsler RJ, Maurer PM, Halpern EJ, et al. Superior hypogastric
plexus block for chronic pelvic pain in the presence of endome-
triosis: CT techniques and results. Radiology [Internet]. 1995 [cited
2025 Apr 6];196(1):103-106. doi: 10.1148/radiology.196.1.7784552
Mohamed SAE, Ahmed DC, Mohamad MF. Chemical neurolysis of
the inferior hypogastric plexus for the treatment of cancer-related
pelvic and perineal pain. Pain Res Manag [Internet]. 2013 [cited
2025 Apr 6];18(5):249-252. doi: 10.1155/2013/196561

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

PAIN MANAGEMENT (&) 777

Amin MM, Ait-Allah AS, Ali AESA, et al. Inferior hypogastric plexus
blockade versus acupuncture for the management of idiopathic
chronic pelvic pain: a randomized clinical trial. Biomed J [Internet].
2015 [cited 2025 Apr 6];38(4):317-322. doi: 10.4103/2319-4170.
151034

Schultz DM. Inferior hypogastric plexus blockade: a transsacral
approach. Pain Physician. 2007;10(6):757-763. doi: 10.36076/ppj.
2007/10/757

Sousa Correia J, Silva M, Castro C, et al. The efficacy of the ganglion
impar block in perineal and pelvic cancer pain. Support Care
Cancer [Internet]. 2019 [cited 2025 Apr 6];27(11):4327-4330. doi:
10.1007/500520-019-04738-9

Jérome R, Clinique Urologique Chu Hotel Dieu M-P, Le Clerc Q-C,
et al. Retrospective study repeated ganglion Impar block in
a cohort of 83 patients with chronic pelvic and perineal pain.
Pain Physician [Internet]. 2017;20(20;6):823-828. doi: 10.36076/
ppj.20.5.E823

Kapural L, Deering J. Spinal cord stimulation. In: Regional nerve
blocks in anesthesia and pain therapy: imaging-guided and tradi-
tional techniques [Internet]. 2023 [cited 2025 Apr 6]. p. 927-935.
https://link.springer.com/chapter/10.1007/978-3-030-88727-8_72
Xiang H, Zhang T, Al-Danakh A, et al. Neuromodulation in chronic
pelvic pain: a narrative review. Pain Ther [Internet]. 2022 [cited
2025 Apr 7];11(3):789-816. doi: 10.1007/540122-022-00405-w

da Silva Freitas T, Barbosa de Oliveira AJ, Golovac S, et al. Dorsal
root ganglion stimulation for chronic pelvic pain secondary to
endometriosis. Neuromodulation [Internet]. 2024 [cited 2025 Apr
71;28(5):825-831. doi: 10.1016/J.NEUROM.2024.11.007

Boezaart AP, Smith CR, Chembrovich S, et al. Visceral versus
somatic pain: an educational review of anatomy and clinical
implications. Reg Anesth Pain Med [Internet]. 2021 [cited 2025
Apr 71;46(7):629-637. doi: 10.1136/rapm-2020-102084

Mathias SD, Kuppermann M, Liberman RF, et al. Chronic pelvic
pain: prevalence, health-related quality of life, and economic
correlates. Obstet Gynecol. 1996;87(3):321-327. doi: 10.1016/0029-
7844(95)00458-0

Moradi Y, Shams-Beyranvand M, Khateri S. A systematic review on
the prevalence of endometriosis in women. Indian J Med Res
[Internet]. 2021 [cited 2025 Mar 11];154(3):446. doi: 10.4103/ijmr.
1JMR_817_18


https://doi.org/10.1002/ca.22481
https://www.ncbi.nlm.nih.gov/books/NBK554736/
https://www.ncbi.nlm.nih.gov/books/NBK554736/
https://doi.org/10.1007/s00404-022-06621-1
https://doi.org/10.1016/j.inpm.2023.100262
https://doi.org/10.36076/ppj.2017.E454
https://researchdiscovery.drexel.edu/esploro/outputs/bookChapter/42-Sympathetic-Neural-Blockade/991019174720904721
https://researchdiscovery.drexel.edu/esploro/outputs/bookChapter/42-Sympathetic-Neural-Blockade/991019174720904721
https://researchdiscovery.drexel.edu/esploro/outputs/bookChapter/42-Sympathetic-Neural-Blockade/991019174720904721
https://doi.org/10.1016/0304-3959(93)90202-Z
https://doi.org/10.1148/radiology.196.1.7784552
https://doi.org/10.1155/2013/196561
https://doi.org/10.4103/2319-4170.151034
https://doi.org/10.4103/2319-4170.151034
https://doi.org/10.36076/ppj.2007/10/757
https://doi.org/10.36076/ppj.2007/10/757
https://doi.org/10.1007/s00520-019-04738-9
https://doi.org/10.1007/s00520-019-04738-9
https://doi.org/10.36076/ppj.20.5.E823
https://doi.org/10.36076/ppj.20.5.E823
https://link.springer.com/chapter/10.1007/978-3-030-88727-8_72
https://doi.org/10.1007/s40122-022-00405-w
https://doi.org/10.1016/J.NEUROM.2024.11.007
https://doi.org/10.1136/rapm-2020-102084
https://doi.org/10.1016/0029-7844(95)00458-0
https://doi.org/10.1016/0029-7844(95)00458-0
https://doi.org/10.4103/ijmr.IJMR_817_18
https://doi.org/10.4103/ijmr.IJMR_817_18

	Abstract
	Abstract
	1.  Objectives
	2.  Methods: literature review
	3.  Overview of endometriosis
	3.1.  Epidemiology
	3.2.  Symptoms and diagnosis
	3.3.  Development of chronic pelvic pain

	4.  Current treatment options
	4.1.  Pelvic floor physical therapy
	4.2.  Psychotherapy
	4.3.  Pharmacologic management
	4.3.1.  Nonsteroidal anti-inflammatory drugs
	4.3.2.  Muscle relaxers
	4.3.3.  Hormonal therapies
	4.3.4.  Opioids

	4.4.  Surgical management

	5.  Non-surgical interventional management options
	5.1.  Trigger point injections
	5.2.  Fascial plane blocks
	5.2.1.  Transversus abdominis plane block
	5.2.2.  Quadratus lumborum block
	5.2.3.  Rectus sheath block
	5.2.4.  Erector spinae plane block

	5.3.  Paravertebral block
	5.4.  Peripheral nerve blocks
	5.4.1.  Ilioinguinal and Iliohypogastric Block
	5.4.2.  Genitofemoral nerve block
	5.4.3.  Pudendal nerve block

	5.5.  Sympathetic plexus blocks
	5.5.1.  Superior hypogastric plexus
	5.5.2.  Inferior hypogastric plexus
	5.5.3.  Ganglion of Impar

	5.6.  Neuromodulation

	6.  Decision tree and block selection
	7.  Conclusions
	8.  Limitations
	9.  Future perspectives
	Author contributions
	Disclosure statement
	Reviewer disclosure
	Funding
	References

