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ABSTRACT: Ovarian hypofunction or primary ovarian insufficiency (POI) is a common
cause in the etiology of female infertility. It is a heterogeneous disorder, affecting
approximately 1% of women before the age of 40. The characteristics of POl are menstrual
disorders, including amenorrhea and delayed menstruation, accompanied by a raised
gonadotrophin level and decreased estradiol level. In recent years, electrophysiology (EP)
technology has been advancing rapidly in the diagnosis and treatments of numerous diseases.
According to studies, bioelectrical stimulation (BES) therapy is an electrophysiology
technology that plays significant roles in numerous diseases, including on the thin
endometrium in patients with POI. In this review, the overall research progress of this
electrophysiological technology has been discussed in relation to the advancement of primary

ovarian insufficiency.
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1 Introduction

Ovarian hypofunction or premature ovarian insufficiency is a subclass of ovarian
dysfunction in which the cause is within the ovary. In most cases, an unknown mechanism
leads to premature exhaustion of the resting pool of primordial follicles. Primary ovarian
insufficiency might also result from genetic defects, chemotherapy, radiotherapy, or surgery
[, Primary ovarian insufficiency occurs through two major mechanisms: follicle dysfunction
and follicle depletion [, In POI, ovarian follicles decrease below a certain threshold and lose

the potential for ovulation, leading to amenorrhea . The incidence of POI has been reported
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to be 1% in women younger than 40 and 0.1% among women under 30 31, It has widespread
physical and psychological consequences due to the symptoms and long-term effects of sex
steroid deficiency . In most of the women affected, there are no signs or symptoms that
precede the interruption of menstruation and the onset of POI. The majority of women have a
typical history of menarche, regular menstrual cycles, and normal fertility 1. The number of
reproductive years among women varies depending on steroid production by the ovaries. There
IS N0 consensus on criteria to identify primary ovarian insufficiency in adolescents, and delay
in diagnosis is typical 1. Proper diagnostic criteria for POI are currently lacking. However,
oligomenorrhea or amenorrhea for at least 4 months and persistently elevated follicle-
stimulating hormone (FSH) levels that exceed 25-40 IU/L on two occasions more than 4 weeks
apart in women under the age of 40 defines POI clinically 71, Initial laboratory evaluation for
suspected primary ovarian insufficiency includes measurements of basal FSH and basal
estradiol levels and tests to rule out causes such as pregnancy, thyroid disease, and
hyperprolactinemia . 5-10% of women with POl experience spontaneous conception and
delivery, where a previous study indicated that the incidence of low birth weight (LBW) among
mothers having normal vaginal delivery was almost 8.87%. This indicates that children born
of POI patients also have other complications, including LBW [l Thus, primary ovarian
insufficiency can be distinguished from natural menopause and may be described as a

decreased ovarian reserve 291,

In about 90% of cases, the exact cause of POI is unknown. In cases of primary ovarian
insufficiency that are not associated with a syndrome, the laboratory tests recommended
determining the cause include a karyotype analysis and testing for a fragile X mental
retardation 1 (FMR1) premutation [2-3 10121 pelvic ultrasonography should also be performed.
The diagnosis of primary ovarian insufficiency affects a woman’s physical and emotional well-
being, and the management of the condition should address both 1. Studies recommended
estrogen-replacement therapy for women with primary ovarian insufficiency 2 31, A recent
study found that thin endometrium incidence in patients with premature ovarian insufficiency
[141 characterized by the endometrial thickness, is less than or equal to 7 mm [2°1. A recent study
also finds that electrophysiological technology, such as bioelectrical stimulation on the pelvic
floor in patients with premature ovarian insufficiency affects endometrial thickness 161, In this
review, the research progress on premature ovarian insufficiency in relation to

electrophysiology technology has been conducted.
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2 An Overview of Premature Ovarian Insufficiency

Premature ovarian insufficiency represents a condition characterized by the absence of
normal ovarian function due to an incipient by 3 to 10 years ovarian aging . The first case of
premature ovarian insufficiency was reported in 1942 by Fuller Albright in young women
characterized by menopausal FSH levels and low estrogen levels amenorrhea. This condition
has been heterogeneously termed “premature ovarian insufficiency.” Later it was recognized
under several other names, such as the preferred term “premature ovarian failure” or
“premature menopause” 1719, Other terms used for this condition include primary ovarian
failure and hypergonadotropic hypogonadism, as well as the misnomer, gonadal dysgenesis >
201 The prevalence is 1:10,000 at the age of 18-25, 1:1000 in women aged 25-30 years, and
1:100 in the age range of 35-40 years. The incidence of POl may vary depending on ethnic
people, and it has a familiar occurrence in about 15% of total incidence %23, In women with
primary ovarian insufficiency, systemic hormone replacement therapy (HRT) is a practical
approach to treat the symptoms of hypoestrogenism and mitigate long-term health risks if there
are no contraindications to treatment. HRT is indicated to reduce the risk of osteoporosis,
cardiovascular disease, and urogenital atrophy and to improve the quality of life of women

with primary ovarian insufficiency 24,

3 Therapeutic Potential of Electrophysiological (EP) Technology in Premature Ovarian
Insufficiency

Electrophysiology technology has been advancing rapidly in the past few years with
new ablation tools in the treatments of numerous diseases, miniaturized diagnostic monitoring
systems, and new implantable rhythm management devices that make procedures much less
invasive. Electrophysiological technology has become a beneficial diagnostic tool such as
electrocardiograms (ECG), electromyograms (EMG), electroencephalography (EEG) and
treatment methods in medical science, such as shock defibrillation and radiofrequency
techniques, pacemakers. 253, Cardiac electrophysiology has evolved into an important
subspecialty in cardiovascular medicine due to the significant advances in the treatment of
heart rhythm disorders 2. The rapid development of cellular electrophysiology, molecular
biology, genetics, computer modeling, and imaging has led to the exponential growth of
knowledge in basic cardiac electrophysiology. Magnetic resonance-guidance of
electrophysiological procedures also offer the potential for enhanced arrhythmia substrate
assessment, improved procedural guidance, and real-time assessment of ablation lesion

formation 223, Multiple studies have been done in recent years that explain the therapeutic
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potentials of electrophysiology technology, such as bioelectrical stimulation therapy in various
diseases. These studies including in arthritis 4, asthma %, diabetes [, digestive disorders
371 Alzheimer’s disease 18], depression %, cardiovascular disease 1, cognition (43, Several
studies also reported that this electrophysiological technology could be beneficial in the
diagnosis and treatment of obstetrics [2°1 and gynecological diseases % %42 including in the
premature ovarian insufficiency. A recent study also indicated that there had been a significant
effect of bioelectrical stimulation is done on the pelvic floor on thin endometrium 71, Thus,
these reports indicate that further investigations are required using electrophysiology
technology-based intervention on patients with premature ovarian insufficiency to see if there
are any changes in the endometrial thickness, which may reach more susceptibility of

conception.

4 Conclusion and Expectation

The electrophysiological technology, including bioelectrical stimulation therapy, is a
convergence of advances in medical science. The therapeutic potentials of electrophysiological
technology are an added advantage in numerous diseases along with its pre-existing medical
or surgical therapies. To be more specific, the thin endometrium in patients with premature
ovarian insufficiency is a common cause of the failure of embryo implantation. In relation to
traditional hormone replacement therapy, bioelectrical stimulation therapy is a safe, drug-free
treatment option for these diseases. Thus, further investigation on thin endometrium-based

patients with premature ovarian insufficiency may get benefits for conception.
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