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Abstract

Visceral pain (VP), from internal organs, is one of the main reasons for health consultations and represents a source of chronic
pain. It can provoke referred musculoskeletal pain, viscero-somatic pain, hyperalgesia, and allodynia. The objective of this nar-
rative review is to analyse the underlying mechanisms of somatic reflexed VP and viscero-visceral sensitisation processes that
can occur in women with dysmenorrhea. The affectation of one viscera can lead to a sensitisation in those where metameric
innervation is shared. In women with dysmenorrhea and painful menstrual periods, some studies find a concomitance increase
in gastrointestinal pathologies. VP is a source of chronic pain, that favours the perception of referred pain in tissues where
metameric innervation is shared. Women with dysmenorrhea have more possibilities to develop gastrointestinal pathologies

like irritable bowel syndrome.
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Introduction

Visceral pain (VP), which comes from internal organs, is
one of the leading causes of medical consultation and rep-
resents a source of chronic pain (CP) [1, 2]. About 20% of
adults have pain with a chest origin, 25% of them have ab-
dominal intermittent pain, and between 16-25% of adult
women have pelvic pain [3]. Clinical manifestations can be
very different, from mild discomfort to acute pain, linked to
renal colic or the menstrual cycle (dysmenorrhea) [4]. The
most common manifestation of VP is functional gastroin-
testinal disorders (FGD). Irritable bowel syndrome (IBS) af-
fects around 10-15% of the European population and the
USA [4, 5]. It causes an overload of the healthcare system
and an increase in costs [4, 6].

The objective of this paper is to develop a narrative re-
view to provide the reader clarity on (1) VP as a source of CP,
(2) to study its role in the perception of referred pain with
a visceral origin in somatic tissues, and (3) to describe vis-
cero-visceral sensitisations, especially in women with IBS and
dysmenorrhea.

Theory

To develop this narrative review, we have consulted the
databases PubMed and Cochrane, with the following key-
words: visceral pain, dysmenorrhea, referred pain. The search
strategy used is presented in Table 1.

Table 1. Keywords used

PubMed Cochrane

—Pain, referred AND dysmenor-
rhea AND visceral pain orrhea) AND visceral pain
—Dysmenorrhea AND visceral —Dysmenorrhea AND visceral

pain pain

— ((referred pain) AND dysmen-

The International Association for the Study of Pain (IASP)
defined pain as “an unpleasant sensory and emotional expe-
rience associated with, or resembling that associated with,
actual or potential tissue damage” [7]. Pain and pain percep-
tion are different phenomena. Nociceptive stimulus is per-
ceived by the neurons, and modulated by previous painful
experiences and social and cultural factors. Pain has an ad-
aptative role, that is learnt through life experiences and is
linked to survival functions. It may alert the human body of
homeostatic alterations [7, 8].

Chronic VP (CVP) is persistent or recurrent and originates
in inner organs, or even from different regions like the head,
neck, and thoracic, abdominal, or pelvic cavities [3]. It is im-
precise and poorly localised. Usually, it provokes distant pain,
referred pain to skin tissue, to muscles, or other visceras. It is
usually perceived in somatic tissues (skin, subcutaneous cel-
lular tissue, and muscles), in regions with the same innerva-
tion as the inner organ, where the symptom originated [1, 4,
9-11]. VP is supposed to be a maladaptation because it does
not apport biological adaptative benefits. It’s characterised
by a spontaneous pain perception and referred pain as a re-
sponse to a painful stimulus (hyperalgesia) or non-painful
stimulus (allodynia) [12-14].

Visceral receptors are sensitive to thermal, mechanical,
and chemical stimulus. Their depolarisation does not need to
be linked to a real anatomic injury [3, 6]. The main causes of
VP are persistent inflammation, vascular mechanisms (is-
chemia, thrombosis), mechanical (obstruction, distension, vis-
ceral traction, mesentery root traction, and compression), and
emotional responses of the autonomous nervous system
(ANS) [1, 2, 10, 15]. These mechanisms can even coexist.
The viscera can react in different ways to a stimulus. Some
studies indicate that VP is poorly studied [2, 9-11, 16].

Neural convergence and amplification

VP may cause changes in the excitability of sensory fibres
[1]. It strengthens the local area of reflexed pain and the re-
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sponse to nociceptive stimulus [17]. In somatic areas of VP,
it is possible to generate hyperalgesia, an increase of the sen-
sibility to nociceptive stimulus and allodynia, perceived pain
with stimuli that are usually not perceived as painful. The in-
tensity of the pain perception is not usually related to tissue
damage or the intensity of the visceral stimulus [1, 10, 18].

Nociceptive impulses that arrive at the spinal cord are
vinculated through synapses with neurons that have direct
connections with skin afferent neurons, somatic deep tissues,
myotomes, and sclerotomes, that share the same spinal cord
level as the affected viscera. These connections could facili-
tate pain perception in those localisations and mechanic hy-
peralgesia [9, 11, 19]. VP stimuli, through the contralateral
ventrolateral tract and other upward tracts, project towards
the brainstem, hypothalamus and other cortical areas [10].
They communicate in the spinal cord with second-order in-
terneurons, which are under cortical control and can be in-
hibitory or excitatory [9-11].

All visceral afferents can be modulated between them.
Consequently, there is a great network that contributes to pain
perception [1, 9-11]. High-threshold nociceptors, usually silent,
decrease their threshold under inflammatory conditions and
can even contribute to amplifying the painful signals [1, 10].
Any stimulus that comes from tissues that share visceral met-
americ innervation, can facilitate somatic visceral referred
pain perception, due to neural convergence [9, 11, 19].

Viscero-visceral sensitisation

Recurrent or intense VP facilitates somatic and visceral
nociceptive processing. Viscero-visceral sensitisation is
where the effects of one viscera can lead to an increase in
pain perception in another, which shares metameric inner-
vation [2, 5, 10, 20].

Visceral afferent innervation is defined as poor. Different
convergent entrance impulses can arrive at the spinal cord,
from other somatic structures where referred pain is radiated,
or from another viscera [1, 10]. Visceral inflammation, disten-
sion, or visceral spasm can lead to changes in sensitive vis-
ceral pathways, amplifying the response to other irritative
stimulus on the affected viscera and in those who share meta-
meric innervation [1, 10, 18, 20].

Uterus-colon sensitisation in women with
dysmenorrhea

Giamberardino [21] stated that chronic VP is produced
mainly in women. That can occur in gynaecological VP and
even in other types of VP. Between the uterus and sigmoid
colon, a viscero-visceral sensitisation can happen. In wom-
en with dysmenorrhea and painful menstrual periods, they
have found an increase in the sensitivity of the sigmoid colon
and colonic hyperalgesia, compared to healthy women. Some
studies have observed this phenomenon even in the absence
of gastrointestinal symptomatology [5, 17]. They also are pre-
disposed to develop IBS. Women with IBS, also show an in-
crease of painful symptoms during menstruation [5, 22, 23].

Ayadilord et al. [24] studied IBS, premenstrual syndrome,
and dysmenorrhea. They used validated questionnaires (Pre-
menstrual Syndrome Screening Tool) about painful symptom-
atology and the Rome Il criteria. They identified that women
with concomitant pathologies, especially dysmenorrhea, suf-
fered greater painful manifestations than those who did not
have them [24]. Bahrami et al. [25] studied premenstrual pain
and dysmenorrhea. They found that women with dysmenor-
rhea suffered more frequently from IBS compared to women

with premenstrual syndrome [25]. They collected information
about anthropometric measurements, demographic meas-
urements, blood samples, dietary habits, and clinical charac-
teristics of menstrual pain (signs, duration, severity).

Previous investigations, like Giamberardino et al. [22],
studied pressure pain thresholds (PPT) for electrical skin
stimulation during menstruation, in women with dysmenor-
rhea, healthy women, and men. They recorded measurements
from the uterus viscerotome (abdomen and rectus abdominis),
quadriceps, and deltoid. They measured pain intensity with
a visual analogue scale (VAS) at different moments of the
menstrual cycle. In women with dysmenorrhea, PPT increases
during menstrual pain, during the menstrual phase, in the skin
abdominal referred area, lower limb and subcutaneous cellu-
lar tissue. PPT in muscles and subcutaneous cellular tissue
was reduced. Muscles were more vulnerable to menstrual
influences than skin tissue of the thigh. In left abdominal mus-
cles, they found a higher hyperalgesia. According to the study
by Giamberardino et al. [22], in women with dysmenorrhea,
pain perception in subcutaneous cellular tissue and muscles
is facilitated. These changes lead to generalised hyperalgesia
in muscles and subcutaneous cellular tissue, with no gender
differences, according to the proximity of the stimulus to ex-
ternal genitals [22].

Brinkert et al. [5] identified how distension of the sigmoid
colon generated colonic hyperalgesia in women with dysmen-
orrhea, compared to healthy women. They measured the re-
ferred pain area and the stimulus-response relationship be-
tween the sigmoid colon and rectum. They applied a distension
in the sigmoid colon and rectum with a probe, in women with
dysmenorrhea and healthy participants without gastrointes-
tinal symptoms. They did not find hyperalgesia in somatic areas
for colonic referred pain. Nevertheless, they found lower dis-
tension in women with dysmenorrhea, especially in the area
related to the sigmoid colon. According to Brinkert et al. [5],
those findings indicate that women with dysmenorrhea can
develop intestinal hypersensitivity, even if they did not have
gastrointestinal symptomatology beforehand. This phenom-
enon can be caused by hyperalgesia viscero-visceral, pro-
duced by dysmenorrhea [5].

Dysmenorrhea is also a leading risk factor for bladder pain
syndrome. Oladosu et al. [26] found that patients with dys-
menorrhea and bladder pain syndrome had an increased heart
rate, increased diastolic blood pressure, and reduced heart
rate variability, compared to controls. According to these au-
thors, menstrual pain would be associated with abnormal
autonomic activity and bladder sensitivity. Chung et al. [27]
also found an association between bladder pain syndrome
and dysmenorrhea.

More research is needed to verify these possible associa-
tions. However, different studies reinforce the idea of new
strategies based on menstrual education, which improves
the development of a supportive environment for students
[28, 29].

Physiotherapy applies therapeutic strategies to reduce
menstrual pain. Some research reflects the use of different
physical agents for this purpose [30-34]. Physiotherapy can
play arelevant role in addressing dysmenorrhea, acting on the
pain of visceral and mechanical origins [33, 35-38]. Within
these strategies, techniques such as therapeutic exercise [39],
heat [33, 40] or TENS have already been studied, supporting
their possible effectiveness in dysmenorrhea [33, 40]. Ther-
apeutic exercise stands out as the technique with the larg-
est number of studies [34, 36, 39, 41]. However, others, such
as kinesiotapping [42, 43], present a smaller number of studies
that address these symptoms.
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Conclusions

Sensitisation of sigmoid colon happens in women with
dysmenorrhea. It can trigger hyperalgesia, increasing the pos-
sibility of developing IBS, even if previously they had not had
gastrointestinal symptoms. In women with IBS, it seems that
painful clinical manifestations during menstruation are in-
creased. More investigation is needed to clarify the underly-
ing mechanisms of that sensitisation.
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