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Abstract: Chronic pelvic pain (CPP) affects a significant proportion of women worldwide And has a negative impact on several
aspects of these women’s lives including mental health, work, relationships and sexual function, among others. This set of factors
ultimately reflects negatively on quality Of life. The physiopathology of CPP is complex and remains to be fully clarified; however,
recent advances have increased understanding of the mechanisms involved in chronic pain in general, and more specifically, CPP.
Nonetheless, even when a detailed clinical history is obtained, meticulous physical examination is performed and imaging resources
are appropriately used, the organic cause of the pain may still fail to be identified in a substantial number of women with CPP.
Management of CPP may therefore be challenging. This narrative review was aimed at adding to the available literature on the subject,
presenting and discussing the principal characteristics of CPP in women. The paper highlights gaps in the literature while providing the
most up-to-date evidence associated with the physiopathology and classification of pain, its diagnosis and treatment. In addition,
current challenges in the management of women with CPP are discussed.
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Introduction
Chronic pelvic pain (CPP) is a common condition that can affect women at any time during their adult lives. Although
more frequent during the reproductive years, it may originate in or extend beyond the menopause. CPP may be the result
of an underlying condition that has developed, or it could be associated with different conditions or even with other
clinical complaints such as sexual dysfunction, mood swings, abnormal uterine bleeding or urinary and bowel com-
plaints, among others. CPP affects a significant proportion of women and exerts a negative impact on their life course,
being frequently associated with a reduced quality of life, symptoms of anxiety and depression, reduced work capacity
and a decrease in sexual satisfaction.'” In addition, CPP in women is associated with high direct and indirect medical
costs, estimated at 4.9 billion dollars annually in the USA,>* and with reduced productivity in women.? Therefore, in
addition to representing a problem relevant to the patient herself, CPP also appears to represent an economic burden on
the healthcare system worldwide.® Although symptoms can be treated and sometimes suppressed, recurrence is
common, leading to frustration, both for patients and for healthcare professionals. Adequate clinical characterization
and greater understanding of the physiopathological events involved will result in advances towards more effective
treatment, particularly over the long term.

The relevance of this subject prompted us to conduct this narrative review in which the principal aspects of CPP in
women are presented and discussed. Gaps in knowledge are highlighted, and the most up-to-date evidence in the
literature is presented. In addition, the paper discusses current challenges in the treatment of women with CPP.
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Search Methods

A search was conducted of the Medline, Embase and SciELO (Scientific Electronic Library Online) databases up to the
cut-off date of October 15, 2021, using the terms chronic pelvic pain, central sensitization, hyperalgesia, chronic pain,
neuromodulation, women, somatic pain, visceral pain, nociplastic pain and neuropathic pain.

Original articles, systematic reviews, meta-analyses and consensus reports from medical societies, published in
English, were evaluated. Article references were also scrutinized to identify those most relevant and most closely
associated with the subject matter. All the articles retrieved were meticulously examined before being included in the
present narrative review.

Definition
There are various definitions of CPP in the literature, with differences sometimes being subtle and at other times less so.
The American College of Obstetricians and Gynecologists (ACOG) defines CPP as

pain symptoms perceived to originate from pelvic organs/structures typically lasting more than 6 months. It is often associated
with negative cognitive, behavioral, sexual and emotional consequences as well as with symptoms suggestive of lower urinary

tract, sexual, bowel, pelvic floor, myofascial, or gynecological dysfunction.

Cyclic pelvic pain is also considered a form of CPP if there are significant cognitive, behavioral, sexual and emotional
consequences involved. Pain triggered by coitus is a controversial issue, but one that has been discussed as a component
symptom of CPP.”®

CPP may or may not be associated with other medical conditions. When an association is established, it is reasonable
to hypothesize that the pain is due to some physiopathological mechanism of the underlying disease such as inflamma-
tion, vascular or mechanical alterations. However, CPP may sometimes be completely dissociated from any other
medical condition or may persist even after the woman has undergone adequate treatment for the underlying disease.
Consequently, distinguishing between states of chronic secondary pain and states of chronic primary pain, as proposed by
the International Association for the Study of Pain (IASP), also seems to be important.”'® Although CPP can also occur
in men, that aspect is not within the scope of this review.

Prevalence

The prevalence of CPP worldwide ranges from 2% to 27%, with rates of around 4% in developed countries.''"'
Gynecological and non-gynecological conditions frequently overlap in up to 60% of cases of CPP.® On the other hand, in
approximately one-third of patients, no pelvic disease is identified."®> Around 60-80% of patients present with complaints
that fulfill the International Classification of Diseases, 10th revision (ICD-10) criteria for somatoform disorder.'* Indeed,
the condition is responsible for 10-20% of gynecological visits, 20% of hysterectomies and 40% of gynecological
laparoscopies.® Even after an etiological diagnosis has been reached, when that is possible, and appropriate treatment has

been given, symptoms may recur in over a third of cases.'’

Etiology

CPP is a multifactorial condition for which differential diagnosis requires a thorough panel work-up.® The most
appropriate approach may be to establish an adequate association between the clinical symptoms and the possible
physiopathological mechanisms involved, as shown in Figure 1. In addition to providing an idea with respect to the
systems that are affected, this approach facilitates the implementation of more effective measures to control the pain or
flare-ups.

Physiopathology
Since this is a condition that can have numerous primary causes and can be associated with many other disturbances, the
physiopathology of the disease is complex and remains to be completely clarified. Discussing the specific
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Figure | Classification of the mechanisms of pain and the causes of chronic pelvic pain in women.
Notes: Psychosocial factors such as adverse childhood events (physical, sexual, emotional abuse), physical and/or sexual abuse in adult life, depressive disorders, anxiety
disorders, pain catastrophizing and other mental disorders can be associated with chronic pelvic pain in women. The nervous system, endocrine system and immune system
are involved in the different types of chronic pelvic pain.

physiopathology associated with each cause would result in this review being excessively long and of very little clinical

use. Nevertheless, some points should be highlighted.

Nociception is normally an important process in detecting a potentially harmful stimulus. In physiological circum-

stances, nociception is protective and useful in preventing lesions, either by inducing a nociceptive withdrawal reflex or
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by promoting an unpleasant feeling that leads to complex emotional and behavioral strategies resulting in the avoidance
of that stimulus. Finally, pain, in general, is a phenomenon that is to a certain extent “normal” and “desirable”.'® To this
end, the body uses specialized peripheral and central sensory neurons (nociceptors) capable of encoding noxious
stimuli;'”'® however, poorly adapted changes to these physiological mechanisms can result in chronic pain.'”

Therefore, nociceptive pain is pain that “arises from actual or threatened damage to non-neural tissue and is due to the
activation of nociceptors”.'® Nociceptive pain can be visceral or somatic depending on the origin of the nociceptive
stimulus and may involve different transmission pathways, entailing different clinical characteristics. Visceral forms of
pain are the result of afferent stimuli that travel through the nociceptors located in the visceral walls and reach the spinal
cord through afferent nerve fibers, predominantly C-nerve fibers, which is why their location is characteristically
imprecise. In the majority of cases, they are triggered through a process of distension, inflammation or by increased
contractility of the structure.'” Somatic pain originates in the fascia, muscles, tendons and other structures that are not
specifically nervous structures. Although somatic pain also arises from peripheral nerve terminals, similar to visceral
nociceptors, afference is achieved predominantly through A-delta fibers, giving this form of pain the characteristic of
being “more precisely located”. The triggers are normally the same as those involved in pain of visceral origin, with
direct trauma and chronic inflammatory processes being the most common.?%?!

Neuropathic pain results from demonstrable neurological damage “or a disease that satisfies established neurological
diagnostic criteria.” It may be central or peripheral depending on the site of the somatosensory nervous system affected.'®
This type of pain is associated with deregulated mechanisms of neuronal excitability and is triggered by an inflammatory
or compressive process applied directly onto the neuronal fiber. As these neuronal fibers are clustered and carry different
stimuli in addition to the nociceptive stimuli, other symptoms such as hypoesthesia, dysesthesia, paresthesia or even
anesthesia are often present in the corresponding dermatome.*?

Under certain circumstances, when the stimulus is persistent or intense enough, the nociceptive system becomes
sensitized, as characterized by a reduction in the threshold at which the nociceptor is activated and in which the response
to subsequent inputs may be amplified. This sensitization is usually also protective and, although it can last for a
considerable time, the phenomenon is reversible, not permanent, and the pain thresholds return to baseline values after a
period of time without the painful stimulus. A process of peripheral sensitization characterizes this potentially temporary
situation, the maintenance of which requires the presence of an ongoing sustained disorder or peripheral stimulus.?® Each
disease involves its own mechanism or set of mechanisms that lead to these alterations. These mechanisms may be
repeated in different conditions, since there are abnormalities that are common to women with CPP such as, for example,
an increase in the number of nerve fibers in the endometrium irrespective of whether the woman has endometriosis,
adenomyosis and/or uterine fibroids.**

Furthermore, some clinical syndromes such as CPP involve perception of persistent pain, often with no obvious
protective nature. Under these conditions, the pain may not only be amplified for a prolonged period of time by a
stimulus (hyperalgesia) but may also spread to other unaffected sites distant from the zone of injury (secondary
hyperalgesia). It can also be triggered by apparently innocuous stimuli such as touch (allodynia) and may even appear
spontaneously with no obvious triggering factor or after an initial stimulus has disappeared or been eliminated such as
following the clinical and/or surgical treatment of endometriosis.”> One of the key events associated with these
conditions is central sensitization (CS). This consists of a series of dysfunctions in the central nervous system (CNS),
including alterations in afferent sensory processing and changes in excitatory and inhibitory mechanisms. In women with
CPP, a series of morphological and functional changes occurs in the CNS that favors the occurrence of these events.”
From a clinical point of view, as first described in the 1980s, CS represents an increase in the neural signaling of the
nociceptive pathways within the CNS.?® Unlike peripheral sensitization, CS is the result of phenotypic changes in the
neurons of the CNS so that pain is no longer obligatorily dependent on peripheral stimulus, ie it becomes capable of
maintaining and perpetuating itself, thus supporting some allegations that in these conditions the pain itself is a disease
and no longer merely a symptom.'®?’

Early recognition of the symptoms of CS in patients with chronic pain facilitates the implementation of better-targeted
treatments with possibly better outcomes. Therefore, in 2017, the IASP introduced a third mechanistic pain descriptor
with the term nociplastic pain defined as
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pain that arises from altered nociception despite no clear evidence of actual or threatened tissue damage causing the activation
of peripheral nociceptors or evidence for disease or lesion of the somatosensory system causing the pain.

The IASP also adds that “patients can have a combination of nociceptive and nociplastic pain”.'® From a practical
viewpoint, nociplastic pain is pain experienced by patients whose clinical condition is dominated by symptoms
associated with CS including “bad feelings” such as sleep disturbance, fatigue, anxiety, dizziness, nausea, emotional
lability and cognitive problems.”® Nonetheless, there is an urgent need to establish precise clinical and psychometric
criteria.”’

There is also a group of patients with chronic pain and significant psychiatric symptoms who do not fit into the
classifications of nociceptive, neuropathic or nociplastic pain.”® In clinical practice, these conditions are often labeled as
psychogenic but this can lead to even more confusion and reinforce a pejorative idea in patients, particularly women with
CPP. The terminology is not homogenous and even less is known with respect to the physiopathology of these causes of
pain. Potentially, they originate from damage to the functioning of the suprathalamic structures. Although this type of
pain is indeed of neurological origin, it also has characteristic signs and symptoms.*® Using exclusion criteria, it could be
classified as pain of unknown origin or idiopathic pain.*®

There is evidence of a reciprocal and intertwined network of interaction between the CNS, the immune system and
the endocrine system, which may contribute, peripherally and centrally, to pain modulation.*' ** Accordingly, a complex
interaction has been reported between the glia (microglia, astrocytes and oligodendrocytes), endothelial cells, perivas-
cular macrophages and T cells.***> Indeed, one hypothesis for the maintenance of CS is deregulation of the glial function
within the CNS.*® Some authors agree that, after an initial immune challenge, the microglia are able to maintain
increased transcriptional activity or epigenetic changes that confer a potentiated response to subsequent challenges that
could include stress, lesions, diseases and aging.*” Moreover, various immune cells (mast cells, macrophages, neutro-
phils, T and B cells), both those residing locally in the tissues and those recruited peripherally, contain inflammatory
mediators and precursors stored in cytoplasmic granules that can be released or activated under certain circumstances,
possibly leading to hyperalgesia. These cells appear crucial in the physiopathology of various diseases associated with

%42 interstitial cystitis/bladder pain syndrome (BPS)***°

CPP such as endometriosis, and irritable bowel syndrome
(IBS).*”>! Recent studies have shown that immune cells are also involved in neuropathic pain.’*>* Additionally, in
women, glial reactivity modulated by sex hormones, particularly estrogen, could contribute to a predominance of
persistent pain and be associated with conditions such as endometriosis, inflammatory bowel disease and BPS.”
Finally, the nervous system, endocrine system and immune system have constant connectivity, which makes them

react in an extremely orchestrated manner to the different stressors involved in the different types of chronic pain.*

Diagnostic Evaluation
The diagnostic evaluation of women with CPP is difficult, both because of its multifactorial etiology and because of the
overlapping symptoms. This may explain the fact that around 60% of these women never receive an exact diagnosis and
approximately 20% are not even submitted to any investigation to explore the cause of their pain.”®

The National Institutes of Health (NIH) recognize a group of chronic overlapping pain conditions (COPCs) that have
CS as the common mechanism. These include fibromyalgia, IBS and BPS, among others.’” One of these conditions could
function as a triggering factor for another, even if one was of visceral origin and the other of somatic origin.>® There
appears to be a phenotype for CS that is clinically characterized in individuals who present with unpleasant sensory
experiences disproportionate to any observable peripheral cause.”’ As discussed in this review, CPP, which is associated
with a frequency of psychosomatic symptoms that is up to eight times greater than in asymptomatic controls, could be
included in this group of COPCs and could be considered a functional somatic syndrome together with these other
conditions."?

Identifying potential peripheral and organic causes of CPP through anamnesis, physical examination and supplemen-
tary tests remains an important goal. Nevertheless, maintaining an exclusive focus on these aspects could delay treatment
and prolong the pain.”® Therefore, recognizing the phenotypic clinical conditions of CS both when taking the patient’s

history and at physical examination should be part of the diagnostic work-up of women with CPP.®*%? This approach
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could have an impact on the relevant treatment®***

61,65

and could save time, effort and resources with diagnostic tests and
surgical procedures that are often unnecessary.

Anamnesis

Considering that these are women who have generally suffered pain over several years and who often feel frustrated with
the results of their treatment, careful listening through a meticulous initial anamnesis and a physical examination that
should be more detailed than a normal gynecological examination are recommended.®® Furthermore, there appears to be a
consensus that psychosocial aspects associated with women with CPP should be evaluated.®®®> The collection of these
data should be systematized, taking possible physiopathological mechanisms into consideration. Not doing so can result
in further confusion, failed treatment and discouragement, both for the patients and for the healthcare professionals.®®¢

The characteristics of the pain should be addressed during anamnesis, including its duration, frequency, quality,
location, irradiation and intensity. Likewise, clinical markers that improve and/or worsen the pain such as nausea,
vomiting, fever, urinary and bowel symptoms should be investigated, as well as the relationship between the pain and the
menstrual cycle and the pain and sexual activity.®® This may shed light on possible etiologic factors, comorbidities and
the severity of the clinical condition. If the pain worsens cyclically, this is important information, since it identifies a
group of women who could benefit from the induction of amenorrhea.®”®®

The way in which the patient describes the site of the pain can be extremely helpful. Visceral pain should be
suspected if the patient runs her finger over a site instead of pointing to a specific spot or if she uses various fingers
instead of just one to indicate the site of pain. On the other hand, in clinical practice, when the patient points a finger
repeated times to a specific site, this is suggestive of somatic pain. Neuropathic pain is suspected when the site indicated
by the patient corresponds to a specific dermatome.®””°

Alternatively, the patient could point out the site of pain on a body chart.®® Although these are not diagnostic criteria,
particularly because of the frequent overlapping of symptoms in cases of CPP, the positions indicated on body charts may
serve as a guide during investigation. In clinical practice, a check mark or an X at a specific point may indicate typically
somatic pain, while shadowed areas below the umbilicus may suggest visceral pain, and marks outlining a dermatome
may be a sign of neuropathic pain. However, there can be a combination of more than one type of pain.

The intensity of the pain at the time of the clinical visit and in the preceding two weeks can be determined using a 10-
cm visual analogue scale (VAS) in which 0 represents the absence of pain and 10 the worst pain experienced by the
patient.°® Nevertheless, pain has psycho-affective components and in many cases the true extent of suffering experienced
by a woman with CPP is not registered if only the VAS is used.”’ Graphic representation of pain using either shapes or
colors can be a strategy for registering its psycho-affective component. Drawings illustrating negative feelings, harmful
instruments and a predominance of cold colors (those from the blue-green spectrum, neutral colors and the grey
spectrum) have been described in the literature.”' The McGill Pain Questionnaire, although extensive, could be
particularly useful in certain situations, since the descriptors of pain help legitimize the symptom experienced by the
women.?

In relation to CS, the Central Sensitization Inventory (CSI),%* a two-part self-report scale, can be extremely useful.
Part A of the CSI contains 25 items on current symptoms, with a cut-off score of 40 on a total score that ranges from 0 to
100 representing a strong possibility of the presence of a central sensitivity syndrome (CSS).®' Part B of this inventory
consists of 10 items that question whether a doctor has already diagnosed the individual with one or more of the seven
specific disorders comprising the CSS family and/or certain associated conditions such as anxiety and depression.®* More
recently, a short version of the CSI containing nine items (CSI-9) was proposed for patients with musculoskeletal pain,”
with 20 being the cut-off point in this version for symptoms of CS.”* In view of the shorter time required to complete the
instrument, future studies using the CSI-9 for other health conditions such as CPP could encourage its use in a clinical
setting.

Considering the lack of any simple means of identifying CS in chronic pelvic and perineal pain (PP), a clinical
evaluation tool referred to as the Clinical Criteria of Central Sensitization in Chronic Pelvic and Perineal Pain
(Convergences PP Criteria) was elaborated, based on an expert consensus.®® Factors taken into consideration include
questions on the relationship between the pain and urination, defecation and sexual activity, variability in the intensity
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and distribution of the pain, and the presence of comorbidities such as migraine, fibromyalgia, multiple chemical
sensitivity and others. Although this instrument is unable to establish a diagnosis, it constitutes an excellent guide in
clinical practice, with more than 5 positive answers out of a total of 10 being suggestive of CS.

The presence of pain hypersensitivity (sensitivity to touch and/or to pressure and/or to motion and/or to hot or cold
temperatures) and at least one of the following comorbidities: heightened sensitivity to sound and/or light and/or odors,
sleep disorders including waking frequently during the night, fatigue, and cognitive problems such as difficulty
concentrating, memory abnormalities, etc. can be considered suggestive of nociplastic pain.?® Although the TASP
guidelines do not directly propose use of the CSI, many of its items were taken into consideration in the investigation
of allodynia and of the comorbidities mentioned, with its application for the identification of CS being more practical for
day-to-day use.”’

Figure 2 consists of a flowchart listing the clinical criteria suggestive of CS in women with CPP. Nociplastic pain can
be associated with neuropathic pain and with non-neuropathic pain.

‘ Chronic Pelvic Pain |

Cotton swab (touch)
Sensorym| or Tuning fork
(vibration)
or|  Cold/warm objects
(temperature)

Pain hypersensitivity
(allodynia, hyperalgesia)

No central
e Yes
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» Sensory dysfunction is neuro-
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Figure 2 Flowchart of the clinical criteria suggestive of central sensitization in women with chronic pelvic pain.
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Psychosocial Evaluation
The experience of pain in general is currently understood as an interdependent sum of biological, psychological and
social factors.”” In the case of CPP, there is strong evidence on the role of psychosocial factors.®>7°

Coexistence between chronic pain and mental disorders has been widely reported in the literature, with these
conditions being more prevalent in women.””~’® There is increasingly robust biological evidence on the bidirectional
relationship of these conditions, with each condition tending to exacerbate the other. Functional magnetic resonance
imaging (MRI) shows an overlap in the neural circuits that are activated in situations of pain and in negative mood
states.”””® The neurotransmitters involved in these conditions, including serotonin, gamma-aminobutyric acid, glutamate,
noradrenaline, dopamine, etc., are also shared.® Trait anxiety, trait sensory hypersensitivity and the defensive high
anxious personality type have been associated with the extent of symptoms in CS in individuals with chronic low back
pain®' and these findings could possibly be extrapolated in the future to women with CPP. Trait anxiety has already been
associated with chronic pain following Cesarean section.®® Despite the limitations involved in determining the order in
which the manifestations begin and in establishing a cause-effect relationship, the prognosis of patients with CPP is
guarded when these aspects are not taken into consideration in conjunction.”®-*384
The three emotional conditions most commonly found in individuals with chronic pain in general are anxiety,

79,83,85

depression and anger.’” A high frequency of anxiety, depression and of mixed anxiety and depressive disorder®

has been described in women with CPP. The prevalence of adverse childhood events (ACE), including sexual, physical-

85-87 86,87

and emotional abuse, is also high in these women. Furthermore, the association between ACE and mental

disorders in women with CPP is consistent’®”%%’

and should be taken into consideration in clinical practice. Physical or
sexual abuse in adult life has also been associated with CPP as well as with anxiety, depressive mood, somatization,
posttraumatic stress disorders®® and pain-related disability.”® In addition, women with CPP and a history of sexual abuse

are reported to experience more severe pain® and efforts to reduce the intensity of pain tend to be less successful.®’

6788 poor education level’**® and

Other social stressors such as the death or illness of family members,
unemployment®” are also factors that have been associated with CPP. In fact, over 70% of women with CPP report
some event that coincides with the onset of the pain, with a history of marital and/or family conflicts, traumas and
obstetric events often being mentioned.®” A poorer prognosis in the case of women with CPP has been associated with

8389 and lower pain self-efficacy,® either due to

maladaptive thinking, beliefs about pain (catastrophic thinking),
magnification of the pain symptom, poorer compliance with the proposed treatment or fewer coping behaviors. On the
other hand, religiosity has been positively associated with quality of life in women with CPP.”® Further studies are

6583 religiosity and spirituality”® in women with CPP.

necessary to investigate psychological variables,

In general, women with CPP have a poorer perception of their quality of life,”" precisely because CPP involves
negative repercussions in the emotional, sexual, behavioral, relational, cognitive and professional spheres. Therefore, the
investigation of psychosocial factors in women with CPP has been recommended in the guidelines of several associations
such as the ACOG (2020),® the Society of Obstetricians and Gynaecologists of Canada,’® the International Society of
Psychosomatic Obstetrics and Gynaecology,®® the Royal College of Obstetricians and Gynaecologists’® and the European
Association of Urology.”> The use of self-administered questionnaires to be completed by the patients in the waiting
room prior to medical consultation or even during consultation has been suggested.®¢%¢

Of the various instruments aimed at investigating anxiety, the Generalized Anxiety Disorder-7 (GAD-7) has often
been used in studies. It is a short, 7-item self-report questionnaire that indicates the presence of symptoms of anxiety in
the preceding two weeks.”* One option for the investigation of depression is the 9-item Patient Health Questionnaire
(PHQ-9), which investigates the presence of depressive symptoms in the preceding two weeks and is based on the
diagnostic criteria for major depression listed in the Diagnostic and Statistical Manual of Mental Disorders, fourth edition
(DSM-1V).”> Another option is the Hospital Anxiety and Depression Scale (HADS), a 14-item self-report scale in which
seven of the items deal with anxiety (HAD-A) and seven with depression (HAD-D).”® The choice of the most appropriate
instrument for women with CPP should be guided by, among other factors, the objectives behind the investigation
(research or clinical practice), the characteristics of the population, and the existence of translated, culturally adapted and

validated versions of the instrument.
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The Pain Catastrophizing Scale (PCS) is the instrument suggested to identify catastrophizing. PCS is a 13-item tool
with three different domains: rumination, magnification and helplessness.”” A cut-off score > 30 is considered indicative
of catastrophizing behavior.”® Attention should be paid to sexual function when conducting an anamnesis of women with
CPP,® since, according to a previous report, 81% may present with sexual dysfunction.®®

In relation to CS, psychological aspects were not included in Part A of the CSI,*

perhaps because the sensitivity and
specificity of this instrument are poor in relation to this condition.®” Nevertheless, the authors appear to recognize the
importance of these issues by having included anxiety/panic attacks and depression in Part B of the CSI.®

The psychometric instruments mentioned, as well as many others reported in the literature, can be used both at the
initial medical consultation to enable diagnosis to be reached and sporadically thereafter during the follow-up of women
with CPP to monitor prognosis and outcome.®

Another option is to investigate, within the scope of the clinical interview, topics such as quality of life, sexual
function, beliefs regarding pain, strategies for dealing with pain, family, social and religious support networks, and the
impact of pain on an individual’s professional life.®*3%%" The most important factor for a woman with CPP may be
feeling that her complaints are being taken seriously and that she is being listened to, not necessarily through the use of
previously validated instruments. Because CPP is a condition that requires long term monitoring,”” more delicate subjects
such as sexual function and a history of sexual abuse can be gradually addressed at future consultations when the

relationship of trust between the healthcare professional and the patient has already been established.®’

Physical Examination

Since the physical examination should be more detailed than a routine gynecological examination, it has been suggested
that it should be performed at a second appointment, giving the patient plenty of time to report the history of her pain
during the first consultation.®®

With the possible primary causes and comorbidities associated with CPP in mind, the examiner should evaluate
visceral, musculoskeletal and neurological aspects using visualization, bimanual palpation, mobilization of structures,
speculum examination, and digital vaginal and/or rectal examination.®®> Pain at abdominal palpation that is exacerbated
when the rectus abdominis muscles are contracted is suggestive of somatic pain, while visceral pain tends to decrease or
remain unchanged when the head or the lower limbs are raised.® Notwithstanding, the physical examination tends to be
normal in the majority of women with CPP, with the patient referring only discomfort during examination. This
subjective finding is expected, since the patient is already in pain prior to palpation. More specific findings at physical
examination are most commonly related to endometriosis.®” Endometriosis can be identified as nodules on the abdominal
wall in the proximity of a Cesarean scar or as the cause of reduced mobility of the uterus and adnexa, as ovarian cysts, or
as lesions on the uterosacral ligaments and rectovaginal septum.'®!'%!

Signs of CS can be identified at physical examination without the use of any sophisticated devices or methods. The
presence of allodynia is simple to detect by gently stroking a brush or cotton swab (Q-tip) or a metal object at room
temperature over the area where the patient reports pain and asking the patient about the resulting experience.”®
Abdominal and perineal cutaneous allodynia may discriminate visceral pain from somatic pain.'®? Some authors have
suggested routine investigation of hypersensitivity (pressure hyperalgesia) of the pelvic floor in women with CPP as
indicative of CS by performing an internal single digit exam at the bilateral pubococcygeus, iliococcygeus and coccygeus
muscles.'”® More sensitive quantitative tests can be used in cases in which CS is not so obvious. In this respect, temporal
summation, a marker of CS, can be investigated using a bedside test in which a cotton swab (Q-tip) is successively
stroked down the abdomen from the infracostal margin in the midclavicular line to the groin. The test is considered
positive if the pain worsens significantly with successive stimuli.®>*'®* Hypersensitivity at sites that are distant from the

clinical site of pain can be investigated using Quantitative Sensory Testing (QST)'®

and appears to be a sign of CS that
is typically present in nociplastic pain.”® In women with CPP, non-pelvic pressure pain sensitivity can be evaluated using

an algometer on the non-dominant thumbnail, as previously reported.'®
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Supplementary Tests
The use of laboratory and imaging tests is limited in CPP and tests should be requested on an individualized basis, taking
into consideration the symptoms of each individual patient and the findings at physical examination.®*> Consequently,
the parsimonious use of diagnostic tests to identify coexisting diseases appears to be a consensus among groups of
specialists in CPP,*% with screening for vaginitis and sexually transmitted infections, for instance, being performed if
risk factors for these diseases are present,® and urinalysis and urine culture being requested only in the presence of
urinary symptoms.®®

The presence of pelvic tumors can be investigated using transvaginal ultrasonography (TVUS), a simple, inexpensive
test with sensitivity and specificity similar to those of pelvic MRI when performed by experienced professionals.'®® Even
deep endometriosis, endometriosis of the rectovaginal septum, and retrocervical, bowel and bladder endometriosis can be
diagnosed using TVUS, with or without prior bowel preparation.'®” Neither MRI nor the cancer antigen 125 (CA-125)
test should be used as routine for the purpose of diagnosing endometriosis.'*®

Colonoscopy should be requested only when there is a history suggestive of bowel disease® or when the patient is >

45 years old.'®

Diagnostic laparoscopy is increasingly considered second-line for the investigation of CPP in women and
should only be requested for cases involving organ abnormalities such as, for example, ovarian cysts, hydrosalpinx, etc.”
In close to 40% of patients, no verifiable abnormality is found at laparoscopy and when adhesions and/or endometriosis
are detected, and surgical interventions are performed, the outcome tends to be unsatisfactory.®>!'%!!!

Although its applicability remains impractical, it is worth mentioning that orthostatic intolerance to the tilt-table test is

compatible with central hypervigilance and is suggestive of CS, and perhaps of catastrophizing in women with CPP.''?

Treatment

The treatment of CPP is challenging and not always effective, with most of the available guidance being based on other
forms of chronic pain and lacking the endorsement of strong scientific evidence.®¢>¢%9%100-113 The treatment of
potentially pain-causing conditions is imperative. In relation to COPCs, it has been shown that the treatment of pain
of visceral origin can alleviate another form of pain even if it is of somatic origin, reinforcing the need to treat
comorbidities in women with CPP.>® Nevertheless, therapies aimed at reducing the perception of pain or at treating
the events associated with the chronification of pain as a disease (CS for example) should be considered.®® Different

society guidelines recommend a multimodal treatment regimen aimed at maximizing the risk-benefit ratio.*¢%%2

Non-Pharmacological Treatment

Pain Neuroscience Education

Patients naturally tend to worry about uterine and ovarian diseases that are not necessarily the cause of CPP.%>¢’
Therefore, physician-patient communication should be effective in making it clear that the woman’s concerns are being
taken seriously and that the biological aspect is not being neglected; that the pain they experience is real and not

imaginary, ruling out a primary mental disorder;'"*

that their emotions and thoughts in relation to the pain affect the way
in which they deal psychologically with the problem and which, biologically, can influence pain-excitatory pathways;”®
and finally, that adverse life experiences and psychological and/or relational conflicts matter, since they can predispose,
precipitate and/or perpetuate the pain, particularly pain involving CS.""*

Pain neuroscience education (PNE) has been added to the usual forms of treatment, contributing towards reducing the
intensity and catastrophizing of pain.®¢>¢*%!15 Some authors have suggested a practical guide for PNE when dealing
with women with CPP that includes an explanation on pain mechanisms (P) and on the different factors associated with
pain: somatic (S), cognitive (C), emotional (E), behavioral (B) and social (S), as well as a discussion with the patient on
motivation (M) for treatment (the PSCEBSM model).”® Effective physician-patient communication should highlight the
fact that the management of chronic pain requires long-term treatment, that the condition involves an important
biopsychosocial cornerstone and requires changes in lifestyle, meaning that the woman has to play an active role in

her treatment.®>®
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Psychotherapy

Although it is already recognized that the approach required in cases of CPP has to be interdisciplinary and must include
psychosocial aspects,®®> randomized clinical trials involving psychological interventions in women with this condition
remain scarce. Mindfulness-based stress reduction and cognitive-behavioral therapy has been suggested for other types of

116,117

chronic pain as well as for CPP in women.* The outcomes, however, appear to be better when these treatments are

aimed at training individuals to change their way of thinking and their attitudes towards pain, particularly when the

objective is decreasing pain catastrophizing®*''” 17

and increasing patient self-efficacy at managing pain.
Considering the high prevalence of ACE and mental disorders in women with CPP,*>"*” family constellation''® could
be an interesting option for these patients, since a significant reduction in the intensity of CPP in women has already been

shown with this approach.®’

Neuromodulation

The central and neurosensorial mechanisms of pain have been studied as approaches for the management of chronic pain
refractory to conventional treatments, with spinal cord stimulation (SCS) and dorsal root ganglion stimulation (DRGS)
appearing the most promising.''”"'** Different studies have reported a reduction in pain, an improvement in quality of
life and a reduction in the use of opioids in patients with chronic pain and CPP submitted to treatments involving DRGS
and SCS (Table 1). Nevertheless, small sample sizes and the poor quality of scientific evidence have limited conclusions
regarding the actual efficacy of these approaches in the treatment of CPP and other forms of chronic pain.'** Therefore,
despite studies showing the important role of CS in the physiopathology of CPP, intervention strategies based on these
mechanisms are not yet well established in the scientific community.

Dietary Measures and Physical Activity
Changes in diet can prevent symptoms from becoming worse, particularly in patients with IBS or BPS. Lactose and/or
fructose intolerance can be associated with IBS, and recommendations include controlling consumption of these
substances.® In addition, fermentable oligosaccharides, disaccharides, monosaccharides, polyols, caffeine, alcohol and
gluten should be temporarily avoided, particularly when associated with the aggravation of IBS symptoms, and the
benefits of this restriction should be evaluated on an individualized basis.°®'* In patients with BPS, recommendations
include monitoring the dietary consumption of tomatoes, soya, condiments, pepper, caffeine, foodstuffs rich in sodium
and citric fruits.'*®

The World Health Organization (WHO) recommends aerobic physical activity of moderate intensity for at least 150
minutes/week, which has been shown to provide general health benefits and can reduce anxiety and depression, relevant
comorbidities associated with CPP.'?” Nevertheless, there is still no strong scientific evidence confirming the effective-

ness of exercise on chronic pain in adults or on endometriosis-related pain.'?!%°

Pharmacological Treatment

Pharmacological recommendations for CPP are based more on expert opinions than on randomized clinical trials,®-¢%-7%100:113

Non-steroidal anti-inflammatory drugs (NSAIDs) are commonly used empirically as the first-line treatment of Cpp,>68:100

particularly during flare-ups involving increasing pain levels, in view of their accessibility, tolerability, low cost and familiarity
to patients.

The uninterrupted use of progestogens or of combined oral contraceptive (COC) pills to induce amenorrhea can be
initiated early in cases when pain tends to worsen cyclically, which occurs in 81% of cases of CPP."” The benefit
achieved with this treatment is expected, irrespective of whether or not there are signs of endometriosis present.®® *® The
progestogens most commonly used in clinical practice are norethisterone, desogestrel, dienogest and the levonorgestrel-
releasing intrauterine system.'°®'**'*! The efficacy of the various progestogens is similar and the satisfaction rates of
patients with CPP and endometriosis are around 70%; however, norethisterone may be the progestogen of choice in view

130

of its lower cost. °~ Medroxyprogesterone acetate is also an option, preferentially in the form of the three-monthly

injection.'*" Conversely, use of GnRH agonists is limited, since they cannot be used over the long term because of their
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Table | Studies on Neuromodulation in the Management of Chronic Pain

Authors, | Country Design N Type of Pain Treatment Main Results

Year

Hunter & USA Case series 7 Chronic pelvic DRGS Reduction of opioid use and pain relief in all patients.
Yang, pain

2019'"

Schu et al,, | Europe Retrospective | 29 | Groin pain DRGS Mean reduction in pain of 71.4 £ 5.6%, with 82.6% of the
2015'%° participants reporting a reduction in pain of >50% at the

last follow-up visit.

Levine Canada Prospective 15 | Chronic groin, SCS Reduction in pain intensity from 7.3+1.3 to 3.1+2.8, 3.8
etal, pelvic and +2.4 and 4.2+3.2 at 3, 6 and |2 months, respectively.
2016' abdominal pain

Bridger USA Prospective 55 | Neuropathic DRGS and Satisfactory response in 45.5% of |1 patients in the

etal, pelvic pain SCS neuromodulation group versus 26.6% of 44 patients in the
2021'%2 clinical treatment group after 25 and 33 months,

respectively.

Deer USA Randomized 152 | Complex regional | DRGS and Reduction of 250% in pain in 81.2% of the DRGS® group
etal, clinical trial pain syndrome SCS versus 55.7% of the SCS® group after 3 months (p<0.001).
2017'% and causalgia

Abbreviations: DRGS, dorsal root ganglion stimulation; SCS, spinal cord stimulation.

high cost and side effects (hot flashes, vaginal dryness and osteoporosis), in addition to the fact that they need to be
combined with add-back hormone replacement therapy.®®'** A Cochrane review failed to find any reliable evidence on
the use of COCs for the treatment of endometriosis-related pain.'>* Nevertheless, various medical societies and different
experts in CPP argue that COCs are effective in two-thirds of patients with CPP, particularly when used continuously,
irrespective of whether endometriosis has been confirmed by laparoscopy or not,%%%%100:113

The tricyclic antidepressant amitriptyline has long been used in the treatment of fibromyalgia, BPS, IBS and CPP,
particularly when associated with neuropathic pain, and anxiety and/or depression, despite a lack of robust scientific

8.67.92.1347138 On the other hand, nortriptyline, imipramine and desipramine appear to be ineffective for the

139-141

evidence.
treatment of neuropathic pain.

Antidepressants such as noradrenaline and serotonin reuptake inhibitors have been shown to have a positive effect on
pain and on quality of life; however, their effect on depression is minimal and they have no effect at all on anxiety in
patients with various types of neuropathic pain, as shown in a recent systematic review with meta-analysis that included
32 studies.'** Of this class of drugs, duloxetine at the dose of 60 mg/day is able to reduce pain in patients with diabetic
neuropathy and/or fibromyalgia'®® and, although no studies have yet been conducted in women with CPP, duloxetine
could be tried by inference when this pain is neuropathic.®

The indication of opioids for the treatment of women with CPP is controversial. On the one hand, their use may result
in a return to normal activities for patients who have failed to respond to routine painkillers.®® On the other hand, the
chronic use of opioids is associated with a greater risk of adverse events, tolerance, overdose and dependence, which led
the Centers for Disease Control and Prevention (CDC) to recommend that their use should be avoided as first-line
treatment or as routine therapy.® In addition, evidence suggests more benefits with non-pharmacological treatment and
with non-opioid pharmacological treatment when compared to the chronic use of opioids, including fewer side effects.'**

A systematic review that included four randomized controlled trials and 469 participants showed that the antic-
onvulsant gabapentin reduced CPP in women after six months of use, with the principal side effects being dizziness and
somnolence.'*’ In a Cochrane review that included 45 studies and 11,906 participants, pregabalin reduced pain by at least
30% in patients with diabetic and post-herpetic neuropathy at a dose of 300 mg/day and in patients with post-traumatic
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neuropathic pain, whether classified as mixed or not, at a dose of 600 mg/day, with similar side effects to those found
with gabapentin.'*® Extrapolating these data, pregabalin could be recommended for the treatment of CPP.®

The use of delta-9-tetrahydrocannabinol (THC), the active ingredient in Cannabis sativa, is controversial. Although
the possibility of using it to manage chronic pain has motivated an increasing number of studies into its effects on the
modulation of pain perception, different systematic reviews found poor quality evidence in support of the use of
medicinal cannabis in the treatment of chronic non-cancer pain.'*”'** In fact, these studies come with the recommenda-
tion to use cannabinoids as the third or fourth line of treatment when other analgesics and opioids have failed and warn of
a lack of studies with better scientific evidence.

The different approaches to the treatment of CPP mentioned above could be applied to the conditions specified
hereafter. Since they are conditions more commonly associated with target organs, some of the characteristics of their
treatment will be presented in detail.

In a randomized study in which participants and pain evaluators were blinded to allocation group, performing
laparoscopic adhesiolysis of pelvic and abdominal adhesions failed to result in any difference in pain scores and
improvement to quality of life over one year of follow-up compared to not performing the procedure.''® Over a 12-
year follow-up period, the group submitted to adhesiolysis had a poorer outcome in terms of pain-free time, the use of
analgesics, number of medical consultations and the need for subsequent surgery.''! Therefore, no benefit is attributed to
performing adhesiolysis in women with CPP.

In the therapeutic approach to endometriosis, inducing amenorrhea through the use of progestogens or COCs has been
recommended,*%*"13! particularly for women who do not wish to become pregnant. Surgery may be recommended for
cases that prove refractory to clinical treatment, in particular when ovarian endometriomas, endometrioma of the
abdominal wall, bowel obstruction and/or ureteral obstruction are present.'>> Hysterectomy with bilateral salpingo-
oophorectomy is the most effective treatment for endometriosis-associated CPP;*® however, this procedure is the
exception when all other options have failed. A Cochrane review that included 14 clinical trials and 1563 participants
was unable to conclude whether laparoscopic surgery for minimal to severe endometriosis improves pain in women with
CPP. Further studies are required to compare laparoscopic interventions with clinical and lifestyle interventions; none-
theless, data on the safety of these surgeries remain insufficient.'>® Both the aromatase inhibitors and the promising oral
gonadotropin-releasing hormone (GnRH) receptor antagonists are possible treatment options.'°%!!3

Trigger points on the abdominal wall are painful points in the musculature of this region. Although it has been
suggested that the injection of local anesthetics, with or without corticoids, at these trigger points may be beneficial, the
evidence in favor of their use is as yet insufficient.****> A double-blind, randomized clinical trial with 80 women
showed a beneficial effect of injections of a local anesthetic after 1-4 applications; however, no benefit was obtained with
the addition of botulinum toxin after 60 days.'>*

Myofascial physical therapy, a pelvic floor-focused treatment, was found to result in a reduction in psychological
distress and in pain intensity over a 9-month follow-up time in women with CPP associated with BPS and provoked
vestibulodynia in a non-randomized prospective study without a true control group and with a small sample size.'”> A
systematic review covering the period from 2000 to 2019 included four randomized clinical trials (RCTs), although three
were considered of only poor to moderate quality.'>® According to the results, physiotherapy for pelvic floor muscle
spasms was shown to be beneficial in women with CPP except in patients with BPS. Therefore, although partially
discordant, the data available up to the present moment suggest that pelvic floor physiotherapy (PFP) is another option to
be offered as treatment for these women while we await the results of more robust studies on the subject.

The treatment of IBS depends on its clinical presentation, with symptoms consisting predominantly of constipation,
diarrhea or mixed symptoms.'>’ In an overview of Cochrane systematic reviews, taking the poor quality of the primary
studies into consideration, only antispasmodics and antidepressants appear to be beneficial of all the pharmacological
treatments proposed, while psychological therapy would be the only beneficial treatment among the non-pharmacological
interventions.'>®

According to a Cochrane review, there is insufficient evidence to endorse any of the 65 different treatments for BPS,
which involve medication, behavioral therapy and physiotherapy.'>® Nevertheless, despite the fact that the proposed
treatments for this condition are far from ideal, measures involving neuroeducation and dietary measures are considered
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—| CHRONIC PELVIC PAIN |—

Anamnesis Physical examination Supplementary tests
- Characteristics of the -Abdominal wall -TVUS or pMRI
pain (CSI, if CSis -Speculum examination -USG of the abdominal wall
suspected) -Digital vaginal -Colonoscopy (bowel
-Psychosocial aspects examination (thickening symptoms, 245 years, signs
-Evaluate anxiety or nodularity in pouch of of bowel endometriosis at
-Evaluate depression Douglas — digital rectal digital examination, TVUS or
-Investigate pain examination) pMRI)
catastrophizing -Sensitivity test

Pain is worse preceding - [ . ; e
mensiruation | Signs of endometriosis | No signs of endometriosis

-Physical activities; diet for IBS and for BPS;
Induce amenorrhea: physiotherapy
progestogen or -NSAIDs, antispasmodics, opioids (with caution): pain
combined oral crises
contraceptive pills -Amitriptyline, duloxetine, pregabalin, gabapentin:
neuropathic pain
-Local anesthetic on trigger points on the abdominal wall
-Cannabinoids, neuromodulation (SCS and DRGS):
ART, if infertility is effectiveness still under debate for cases of CS
present and patient - Psychotherapy: CBT, mindfulness, FC
wishes to become
pregnant |

| Improvement |

| No improvement |

| Clinical follow-up? |

i |

Laparoscopy Conventional surgery
- Ovarian endometrioma -Endometriosis of the abdominal wall
-Deep, bowel, bladder endometriosis® -Deep, bowel, bladder endometriosis®
-ART: failed or inaccessible -Bowel sub-occlusion/occlusion®
-Hydronephrosis®

Figure 3 Management of women with chronic pelvic pain.

Notes: *VAS: visual analogue pain scale (0-10). VAS>3 (quarterly), VASS3 (biannual; if stable over 2 one year, end of follow-up); experience of the surgeon or
multidisciplinary team.

Abbreviations: CSI, Central Sensitization Inventory; CS, Central sensitization; TVUS, Transvaginal ultrasonography; pMRI, Pelvic magnetic resonance imaging; USG,
Ultrasonography; IBS, Irritable bowel syndrome; BPS, Bladder pain syndrome; NSAIDs, Non-steroidal anti-inflammatory drugs; SCS, Spinal cord stimulation; DRGS, Dorsal
root ganglion stimulation; CBT, Cognitive behavioral therapy; FC, Family constellation; ART, Assisted reproductive techniques.

first-line.'®® Amitriptyline, which is widely used and inexpensive, is a second-line option, with some analgesic, antic-
holinergic, sedative, anxiolytic and antidepressant effects, which could improve urinary frequency if the patient is able to
tolerate at least 50 mg/day.'*

Figure 3 provides a summary of the principal aspects to be taken into consideration in the management of women

with CPP.

Conclusions

CPP is an intriguing condition that may not be associated with an obvious cause and, even when a cause is identified, the
extent of the disease is not always proportional to the intensity of the pain. The treatment of the peripheral disease only
occasionally results in the cure or prolonged remission of the symptoms. Even so, a timely scheme of investigation and
treatment of associated comorbidities is still recommended, with surgery being limited to extremely specific circum-
stances. Increasing efforts have been dedicated to understanding the physiopathological mechanisms involved in the
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cause and/or perception of pain and in the clinical recognition of CPP with the aim of offering physiopathology-based
targeted therapies that will be effective over the long term. In this respect, early clinical identification of a phenotype for
CS is possible and should be an aim, while perhaps relinquishing expensive tests and those of little clinical utility. The
treatment of refractory chronic pain with neuromodulation appears promising; however, studies involving women with
CPP are still sparse. Furthermore, it is vital that the team providing the treatment validates the patient’s pain as a real
symptom, establishing a relationship of trust with women who have often consulted with many doctors without feeling
that they have been heard. PNE has proven extremely important in enabling patients to understand the various factors
associated with pain and encouraging them to participate more actively in their treatment. PFP offers one more treatment
option for women with CPP. The psychosocial approach is an important part of the treatment of women with CPP.
Therapeutic techniques aimed principally at altering pain-related thoughts and behaviors, and those dealing with
emotions associated with adverse life experiences and relationship conflicts, have been described in the literature.
Results have been positive, even in relation to CS, and should encourage further in-depth studies. In view of the
aforementioned factors, the treatment of CPP in women is challenging and personalized care within an interdisciplinary
perspective is the best option.
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