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Abstract

Primary Dysmenorrhea (PD) remains a significant health
concern, particularly among adolescent females, and is known
to adversely affect daily activities and quality of life. There
are many therapeutic interventions for management of such-
patients. The aim of this study was to evaluate the effects of
Bioptron light therapy (BLT) in the management of PD. It was
found that the BLT has significant effectsin reducing the pain-
ful symptoms and improving quality of life for women with PD.
This highlights the potential of BLT as a beneficial therapeutic
intervention for those patients. So, BLT can be recommended as
an alternative therapy for relieving PD.
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Introduction

DYSMENORRHEA is one of the most common
problems of adolescents and mature women, whose
prevalence ranges from 16.8% to 81%, with rates as
high as 90% having been reported [1]. The preva-
lence in married women is generally lower than that
in unmarried women [2], the prevalence in young
women aged 17-24 years has been investigated and
ranges from 67% to 90% and begins to decline after
the age of 25 years[3].

Dysmenorrhea has been shown to affect wom-
en’s quality of life, reflected mainly in school and
work performance, including lack of energy for
daily activities, higher level of stress, absenteeism
and decreased efficiency, sports participation, and
socialization, which causes a great deal of lost pro-
ductivity [4].
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As menstrual health problems cause conse-
quences for women'’s lives, the World Health Or-
ganization (WHO) stated that menstrual health to
be recognized, framed, and addressed as a health
and human rights issue, every month, those wom-
en must experience the torture of menstrual pain,
which iswhy finding the right solution to overcome
it is necessary [5]. There are two types of dysmenor-
rhea: Primary, which occurs without any underlying
pelvic conditions, and secondary, often linked to
pelvic disorders like endometriosis or adenomyosis
[6]. The underlying mechanisms of dysmenorrhea
are believed to involve an increase in the production
of substances like prostaglandins (PGD) and leukot-
rienesin the uterus, which can lead to heightened
uterine contractions and reduced blood flow [7].

Primary Dysmenorrhea

Primary dysmenorrhea (PD) is defined as pain
occurring with menses in the absence of pelvic
pathology. It leads to workplace and school ab-
sences, reduces one’ s quality of life and general
wellbeing, and is associated with high health and
social-economic costs|[8]. It is characterized by pain
during menstruation without organic lesion in pel-
vis, caused by increased endometrial prostaglandin
production. A wide variety of symptoms during
menstruation have been noted, including lower ab-
dominal pain, diarrhea, cramps, nausea, vomiting,
fatigue, headache, irritability and depressive mood
[9].

Its first manifestation usually appears 6 months
after menarche because it occurs only during ovu-
latory cycles. The pain typically Jasts from 8 to
72 hours and ismost severeonthe = ang 2™ days
of menstruation. It is associated with nausea, vom-
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iting, diarrhea, low back pain, migraines, dizziness,
fatigue, insomnia, and rarely, syncope and hyper-
thermia [10] . According to previous research, PD is
considered as the outcome of abnormal prostaglan-
din (PGs) release which leads to myometrial hyper-
contractility, as well asinsufficient oxygen supply
on uterus muscles, in addition to unhealthy lifestyle
such as dietary habit and other negative factors also
contribute to outbreak of PD [11].

Epidemiology

The prevalence of PD is highest in the 16-25-
year age group but is greatly underestimated as
many women consider pain anormal part of the
menstrual cycle and do not seek medical treatment,
despite the considerable distress they experience
[12]. Its prevalence of PD among adolescent’ s rang-
esvaries from 45 to 95 percent globally however
only 15 percent of females seek medical advice for
menstrual pain [9].

Clinical Presentation

Regarding clinical presentation of PD, painin-
general hasa disabling nature and makes dysmen-
orrhea stress ful and it can become an important
irritating factor in the life of many girls [13]. Usu-
ally associated with common symptoms, that can
be categorized into two main dimensions. Physical
and psychological symptoms. The commonly ex-
perienced physical symptoms are systemic, gas-
trointestinal, and elimination related. The system-
ic symptoms include headache, lethargy, fatigue,
sleepiness/sleeplessness, tender breasts, heavy |ow-
er abdomen, backache, in addition to painful knees
and inner thighs, myalgia, arthralgia, and swollen
legs [14]. The gastrointestinal symptoms include an
increase or decrease in appetite, nausea, vomiting,
and bloating, while the elimination-related symp-
toms comprise constipation, diarrhea, frequent uri-
nation, and sweating [15] .

Regarding the psychological symptoms, dys-
menorrheic females may experience mood distur-
bances such as anxiety, depression, irritability, and
nervousness, It was reported that depression, anxi-
ety, and excess somatic symptoms were three-fold
higher in females with dysmenorrheic pain [16]. The
co-occurrence of dysmenorrhea along with psycho-
logical symptoms could suggest a neurological brain
disorder that contributes to menstrual pain, where-
as the hereditability of both PD and psychological
symptoms could reflect a shared genetic variance.
Some women (3 to 33%) have very severe pain, se-
vere enough to render them incapacitated for 1 to 3
days each menstrual cycle, requiring absence from
school or work [17].
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Risk Factors

There are two types of risk factorsfor PD:
non-modifiable and behavioral. Non-modifiable
risk factors include: Family history of dysmenor-
rhea, age under 20 years (symptoms are more pro-
nounced during adolescence), menarche before age
12 (due to early establishment of ovulatory cycles),
menstrua flow lasting longer than 7 days and nulli-
parity [18]. Risk factorsfor PD include early age at
menarche, heavy menstrual flow, nulliparity, family
history of dysmenorrhea, and stress [19].

The association between multiparity and de-
creased risk of dysmenorrhea can be explained by
several assumptions such as; Lower release of pros-
taglandins by the endometrium after term delivery,
neuronal degeneration that occurs in the uterus after
aterm delivery and decreased uterine norepineph-
rine in the third trimester of pregnancy [3].

Behavioral risk factors include body mass index
(BMI) <20 or >30, low intake of omega 3 (fish),
smoking (nicotine induces vasoconstriction), caf-
feine consumption (also induces vasoconstriction),
and psychosocial symptoms such as depression and
anxiety. Also, astressful relationship with parents
may favor PD [20].

It isimportant to identify these behavioral fac-
tors asthey are subject to intervention. Stressin-
hibits the release of luteinizing and follicle-stimu-
lating hormones, which leads to impaired follicular
development with alteration in progesterone syn-
thesis and release that influences prostaglandin ac-
tivity [21]. Besides, stress-related hormones, such as
adrenaline and cortisol, also, influence prostaglan-
din synthesis and myometrial binding [3].

Some studies have shown an association be-
tween the occurrence of PD and other conditions
that cause chronic pain, such asirritable bowel syn-
drome, migraines, and fibromyalgia. Women with
PD are twice more likely to develop irritable bowel
syndrome than women without dysmenorrhea. In
addition, this condition may exacerbate symptoms
of other diseases with the increased pain sensitivity
[22]. A positive clinical correlation was found be-
tween vit. D deficiency (<12ng/mL) and dysmenor-
rheal pain scores aswell as other menstrual symp-
toms of depression, fatigue, and headache in a study
of Turkish women (sample size 683) [23]..

Vitamin D has also been reported to reduce the
production of prostaglandins. Many studies have re-
ported a close relationship between Vit D deficiency
and early dysmenorrhea due to the regulatory action
of calciferol on prostaglandin levels [24]. Vit D re-
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ceptors have been found in ovarian and endometrial
tissue, and in epithelial cells of the fallopian tubes,
decidua, and placenta [25].

Pathophysiology

While the pathophysiology of dysmenorrheais
not completely understood, current research sug-
gests that prostaglandins play a major role [26] .

During menses, endometrial sloughing releases
prostaglandins, stimulating myometrial contraction
and vasoconstriction. This subsequently causes
uterine ischemia, anaerobic metabolite formation,
and hypersensitization of nociceptive fibers. Inter-
estingly, women with dysmenorrhea have higher
levels of prostaglandin E2 and F2 in menstrual flu-
id, further supporting the role of prostaglandinsin
the pathophysiology of dysmenorrhea [27].

Prostaglandins are synthesized through the ara-
chidonic acid cascade, mediated by the cyclooxy-
genase (COX) pathway. Arachidonic acid synthesis
isregulated by the level of progesterone, through
the activity of the lysosomal enzyme phospholipase
A2. The progesterone level peaks during the middle
of the luteal phase (the latter phase of the menstru-
al cycle) that occurs after ovulation. If conception
does not occur, this results in degeneration of the
corpus luteum and a decline in the circulating pro-
gesterone level. Thisrapid decline in the progester-
one level is associated with endometrial sloughing,
menstrual bleeding, and the release of lysosomal
enzymes, leading to the generation of arachidonic
acid, and therefore, the production of prostaglan-
dins. A decrease in progesterone also contributes to
the inflammatory response that leads to exfoliation
of the endometrium and menstrual bleeding. The
mechanisms that follow a decrease in progesterone
concentration are complex reactions between the
endocrine, vascular and immune systems [2g].

Females with regular menstrual cycles have
elevated endometrial prostaglandin levels during
the late luteal phase. However, severa studies that
measured prostaglandin concentrations in the luteal
phase, through endometrial biopsies and menstrual
fluids, revealed that dysmenorrheic females have
higher levels of prostaglandins than eumenorrheic
females [2g].

PD results from an increase in the production of
prostanoids, in particular prostaglandin F2a (PG-
F2a), by stimulation of the cyclooxygenase path-
way by phospholipase A2 secreted at the end of the
luteal phase when the level of progesterone declines
[29] .

1021

Studies have shown that metabolism and absorp-
tion of vitamins and minerals may play amajor role
in the development and treatment of menstrual dis-
orders [30]. Primary dysmenorrheais related to both
insufficient calcium consumption and, hence, low
blood calcium and low vit. D levels One 25(0OH)
D intervention altered calcium homeostasis, which
modulates the pathogenesis of PD [31].

Thereis asignificant relationship between in-
creased parathormone levels and severity of dys-
menorrhea. Some studies have suggested a physio-
logical effect of calcium on muscle contraction and
expansion, since calcium homeostasis is mediated
by the functions of calcitonin, parathyroid hormone,
and 25-hydroxy Vit D3, it can be expected that these
3 hormones may play arole in the pathophysiology
of PD [32].

When serum Vit D levels are reduced, intestinal
calcium absorption is significantly reduced. There-
after, the calcium in the extracellular fluid decreases
and the secretion of parathyroid hormone increases.
In turn, the parathyroid hormone increases renal re-
absorption of calcium and intestinal absorption of
calcium and phosphate and hence, it appears that
elevated parathyroid hormone levels may affect the
severity of dysmenorrhea [33].

Low calcium absorption through food increases
uterine cramps and pain in women with PD as calci-
um influx plays arole in the modulation of smooth
muscle contraction/relaxation, low blood calcium
levelslead to the contraction of the smooth uterine
muscle [34].

Asit ishormone-like, vit. D has receptors
throughout the body, with its action mediated by
insulin-like growth factor-1. Moreover, 1-a hydrox-
ylase, an enzyme, is responsible for vit. D metab-
olism, and it is expressed in the myometrium; this
points to the critical role of vit. D in dysmenorrhea
and its related symptoms [24] .

Additionally, other factors such as lysosomes,
progesterone, arginine vasopressin, pro-inflamma-
tory cytokines, and even menstrual bleeding itself
have been described as possible contributors [35].
Moreover, some studies have focused on central
neuroplastic changes in areas associated with pain
processing [36] -

Diagnosis

Primary dysmenorrhea may be diagnosed based
on the typical history alone[37]. Pain begins just be-
fore or at the start of menstrual bleeding. It is cyclic
and begins with the onset of ovulatory cycles, usu-
ally within 2 years of menarche. Pain peaks at 23 to
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48 hours after the onset of bleeding and usually lasts
no more than 72 hours [38]. The focused medical
history to be obtained includes, but is not limited to,
the following information: age at menarche; regu-
larity and duration of menstrual bleeding; abnormal
vaginal discharge; onset and duration of symptoms
relevant to the age of menarche; menstrual cycle;
location of pain; and associated systemic symptoms
[10].

Furthermore, patients should be asked about
their sexual activity and history of sexually trans-
mitted diseases. Since females with typical symp-
toms of PD can be diagnosed solely based on their
medical information, without any physical or pel-
vic examination, empiric treatment, including non-
steroidal anti-inflammatory drugs (NSAIDs) and/or
oral contraceptives should beinitiated [39]. A pelvic
examination is important for evaluating dysmenor-
rheaif the history of onset and duration of lower
abdominal pain suggests secondary dysmenorrhoea
or if the dysmenorrheais not responding to medical
treatment [40].

The use of ultrasound in the evaluation of PD
has little benefit. However, ultrasound can be useful
in differentiating the cause of secondary dysmenor-
rhea, including endometriosis, leiomyomas, Mulle-
rian anomalies, and adenomyosis. Patients who are
at risk of sexually transmitted infections (STIs) or
when pelvic inflammatory disease (PID) are sus-
pected may need endocervical or vaginal swabs[41].
If indicated, cervical cytology samples and/or HPV
testing may be considered to rule out a suspected
cervical malignancy. Magnetic resonance imaging
(MRI) or Doppler ultrasonography may be useful if
torsion of the adnexa, adenomyosis, or deep pelvic
endometriosis is suspected or if there are inconclu-
sive findings on ultrasound. Laparoscopy is usually
reserved for women who desire fertility and have
suspected endometriosis as a cause of secondary
dysmenorrhea [42].

Differential Diagnosis

Differential diagnosis of dysmenorrheais broad,
and it can be listed as gynaecological conditions and
non-gynaecol ogical conditions. Gynecological con-
ditions (Secondary dysmenorrhea) include the fol-
lowing. Endometriosis that is characterized by the
presence of endometrial tissue outside the uterus,
endometriosis can cause severe, chronic pelvic pain
and dysmenorrhea. Diagnostic laparoscopy is often
required for confirmation [43]. Uterine fibroids that
benign tumors can cause heavy menstrual bleeding
and pain, particularly in the presence of submucosal
fibroids [44]. Adenomyosis that is the invasion of
endometrial tissue into the myometrium can lead to
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dysmenorrhea, often associated with a bulky, tender
uterus on palpation [45]. Pelvic inflammatory dis-
ease which is an inflammation of the reproductive
organs can result in pain that mimics dysmenorrhea,
especially in the context of recent sexual activity or
ahistory of sexually transmitted infections [46] .

Bioptron Light Therapy

Phototherapy is arelatively recent, noninva-
sive, pain-free, and low-cost interventional treat-
ment method for numerous disorders. Polarized
phototherapy includes low-level laser therapy and
bioptron light therapy (BLT). The BLT differsfrom
laser light, in that BLT is a polychromic, incoher-
ent, and low-energy light. The light emitted by BLT
is characterized as polarized (its waves oscillate
on parallel planes), polychromatic (wavel ength:
480-3400 nm), incoherent (out of phase light, un-
like laser light) and low energy light. Polychromacy
means bioptron contains not only one wavelength
(like laser light) but awide range, including visi-
ble light and a portion of the infrared range. Unlike
laser light, Bioptron Light is incoherent, or out—of
phase light. This means that the light waves are not
synchronized. Bioptron Light has low energy densi-
ty. This energy density has bio—stimulative effects
[47,48] .

Bioptron light therapy produces polarized light
where the light waves passin a parallel plane, gen-
erating a narrow-focused beam. Unlike convention-
al light, where the waves oscillate in all directions,
polarized light refracts standard light through specif-
ic laminated mirrors to be transmitted using a photo
filter system. The efficacy of this new light therapy
is dependent on several parameters that can signifi-
cantly influence treatment outcomes [49] .

The polarized light released has a broad wave-
length range (480-3400 nm); this spectrum includes
visible light and a part of infrared radiation but ex-
cludes ultraviolet radiation [48]. The specific pQwer
density for Bioptron light is about 40 mW/cm™ for
treatment at 10 cm; thisis e2quivalent to an energy
density average of 2.4 JJcm . These characteristics
of Bioptron light enable it to penetrate the skin’s
surface with minimal heating, no skin injury, and
no known negative effects [50. The most common
indication for utilizing polarized light therapy istis-
suerepair [51] .

The biological effects of polarized light are well
known. It increases the activities of the cell mem-
brane, accelerates the mitochondrial synthesis of
adenosine triphosphate, restores normal cell mem-
brane potential that was impaired, and activates
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regenerative mechanisms. In addition, it speeds up
fibroblast proliferation and collagen deposition [52].

Bioptron light therapy efficacy as either amono-
therapy or an adjunct treatment for pain management
in severa indications, including orthopedic physical
therapy as osteoarthritis, rheumatoid arthritis, and
conditions such as low back pain (LBP), shoulder
and neck pain syndrome, and issues related to scar
and muscle tissues [53]. This pain reduction could
potentially be attributed to the enhancement of |ocal
blood circulation and improved tissue oxygenation
within the affected region [54]. Moreover, physio-
therapy with polarized polychromatic non-coherent
low-energy light can alleviate pain, increase mobili-
ty in the lower back, and enhance the quality of life
of patients with LBP[55].

Stasinopoulos et al. [56] stated that patients suf-
fering from acute ankle sprains who had cryothera-
py along with BLT therapy for five days experienced
stetistically significant reductionsin pain intensity,
edema, as well as ankle range of motion.

Bioptron can be used to relief pain and inflam-
mation of various musculoskeletal disorder, light
with rated power of halogen = 90 W; light wave-
length = 480—-3400 nm; degree of polariza%ion =
95%,; specific power dengity = 40mW/cm ; and
energy density = 2.4 Jem' led to significant func-
tional and pain improvement in patients with lateral
epicondylitis[57].

Polarized light in the red as well as near-infrared
rays may provide afeeling of warmth in the treated
region. A direct mechanism on the free nerve end-
ings or nerve trunk which supplies the affected area
triggers the production of histamine and prostaglan-
dins, which in turn increase vasodilation, adjust en-
zyme activity as well as metabolic rate, and increase
pain threshold [58].

It was found that 630 nm LED modulate inflam-
matory process and increase the vascularity [59].
However, despite its long—standing presence in the
medical field, the clinical application of PBM has
remained relatively limited. One of the primary ob-
stacles liesin achieving an adequate irradiance of
light for effective PBM therapy, that is, the balance
between effectiveness and the tolerance of human
epidermal tissue to temperature[60].

A previous study demonstrated the effect of
Pulsed 630 nm LED Photobiomodulation Therapy
for Anti—Primary Dysmenorrhea. The pulse light
parameters were designed according to the trans-
mittance of red light. 46 women with PD werein-
cluded and randomly assigned to either pulsed 630
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nm light therapy or white light sham control thera-
py. Theintervention lasted for 20 min per day and
was administered for 7 consecutive days before and
during menstruation. The differencesin pain inten-
sity and global assessment of pain relief evaluated
through pain relief scores indicated that PBM was
significantly superior to white light placebo. More-
over, participants reported an improved their quality
of life during the active treatment phase and gen-
eraly preferred it as a more effective method for
relieving PD [61].

Conclusion:

The BLT has significant effects in reducing the
painful symptoms and improving quality of life
for women with PD. This highlights the potential
of BLT as abeneficial therapeutic intervention for
those patients. So, BLT can be recommended as an
alternative therapy for relieving PD.
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