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Postnatal rehabilitation is crucial to women'’s physical and mental health, not only to
the quality of life of the mother herself, but also to the well-being of the whole family.
Transcutaneous Electrical Nerve Stimulation (TENS) has been gradually attracting
attention as an emerging means of postnatal rehabilitation. We summarized the
current evidence related to this topic by a comprehensive review. Relevant studies
demonstrated that TENS is effective for treating postnatal rehabilitation. TENS showed
a good analgesia without any severe adverse effects with a frequency of 100 Hz with
a pulse duration of 100 ps. Pain significantly decreased and comfort increased after
having a cesarean delivery in TENS group compared to the control group. TENS can
be applied in the treatment of various postnatal disorders, such as musculoskeletal
pain, pelvic floor dysfunction (i.e., postoperative urinary retention, fecal incontinence,
and pelvic organ prolapse), sexual dysfunction, sleep disorders, and postpartum
depression. Postnatal pain, pelvic floor dysfunction, and sexual dysfunction have
been found to associated with the promotion of the pro-inflammatory cytokines
and the inhibition of immune cell activity. The mechanisms underlying the protective
effects of TENS are modulation of inflammatory responses and immune functions.
Thus, TENS is a versatile tool in postpartum rehabilitation, addressing physical and
psychological sequelae of childbirth. In future, more large-sample multiple RCTs
are still warranted to confirm these findings.

KEYWORDS

transcutaneous electrical nerve stimulation, postnatal rehabilitation, pelvic floor
dysfunction, treatment, psychological disorders

1 Introduction

Postnatal rehabilitation is crucial to women’s physical and mental health, not only to the
quality of life of the mother herself, but also to the well-being of the whole family (1).
Postpartum women face many physical and psychological challenges. Physiologically, the
process of labor and delivery causes great trauma to a womans body. The pelvic floor muscles
are stretched and damaged to varying degrees during labor, which may lead to problems such
as urinary incontinence and pelvic organ prolapse (2). In addition, postpartum pain is a
common nuisance, including abdominal incision pain and perineal pain. Psychologically, the
incidence of postpartum depression should not be underestimated, and new moms may
experience low mood, anxiety, insomnia and other symptoms. Traditional methods of
postpartum rehabilitation mainly include postpartum exercises, dietary adjustments and
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psychological counseling. However, these methods may have certain
limitations in their implementation. For example, postpartum exercise
requires the mother to have enough time and energy and to master
the correct method, otherwise it may be counterproductive. Dietary
adjustments are often difficult to meet individualized needs. Other
treatments, like psychological counseling, requires professional
personnel and the effect varies individually (3).

Transcutaneous electrical nerve stimulation (TENS), a specific
low-frequency pulse current inputted into the body through the skin
to stimulate the nerves to achieve the purpose of treatment and
rehabilitation, has been gradually attracting attention as an emerging
means of rehabilitation (4). Electrical stimulation technology is to
stimulate local vasculature, smooth muscle and innervating nerves
through different types of electric currents to promote blood
microcirculation, intervene in the patients vascular system
homeostasis and various systems of the body, in order to achieve the
purpose of treating the disease or used for auxiliary treatment.

TENS offers a number of advantages. First, it is a non-invasive
treatment that avoids the risks and pain associated with surgery.
Secondly, TENS can be customized according to the patient’s specific
situation, including stimulation intensity, frequency and time.
Furthermore, TENS is easy to operate, and patients can perform the
treatment at home under the guidance of a doctor, which improves the
compliance of the treatment. International regulatory and practice
differences are essential for contextualizing TENS applications,
particularly in postnatal care. For example, in Japan, TENS is widely
used as a non-prescription, home-based device for conditions like
chronic lower back pain, reflecting its accessibility and acceptance in
self-management strategies. In China, it emphasizes structured
protocols under professional supervision, indicating that TENS is
typically administered by healthcare providers in clinical settings. In
Europe, TENS is often integrated into multidisciplinary rehabilitation
programs, where physiotherapists play a key role in prescribing and
adjusting stimulation parameters. In recent years, more and more
studies have begun to focus on the application of TENS in postpartum
rehabilitation. Studies have shown that TENS can effectively relieve
postpartum pain, such as perineal lateral incision pain and cesarean
section incision pain. Meanwhile, TENS also has a positive effect on
the rehabilitation of pelvic floor muscles, which can enhance the
contraction force of pelvic floor muscles and prevent urinary
incontinence and pelvic organ prolapse. In addition, TENS may also
have a certain auxiliary therapeutic effect on postpartum depression,
by stimulating the nerves, regulating the neurotransmitters in the
brain, and improving the patient’s emotional state (5).

TENS has a broad application prospect in postpartum
rehabilitation. In-depth research on the mechanism of TENS in
postpartum rehabilitation, the optimal treatment program and the joint
application with other rehabilitation methods are of great significance
to improve the quality of life of postpartum women (4). We summarized
the current evidence related to this topic by a comprehensive review.

2 TENS in postpartum recovery
2.1 Pain modulation

Postpartum Pain (PP) refers to a wide range of physiological or
pathological pain symptoms that women experience after giving birth,
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usually triggered by birth trauma, uterine regrowth, hormonal
changes and breastfeeding (6). The types of PP include acute pain
(e.g., incisional pain, contraction pain, and breast tenderness) and
chronic pain (e.g., pelvic floor dysfunction or pubic symphysis
separation) (7). The physiological adaptations occurring during
gestation and post-cesarean, which induce somatic and/or visceral
pain (8). Post-cesarean section (CS) women experience greater
functional limitations (mobility/hygiene) than vaginal birth
counterparts due to perioperative complications and pain. Postpartum
pain duration/severity depends on delivery mode (vaginal vs. CS),
parity, breastfeeding patterns, and individual factors (pain thresholds,
medical history, cultural context). Acute pain resolves in 7-14 days;
chronic pelvic dysfunction may persist >6 months, with CS showing
longer recovery. Postpartum pain management employs multimodal
protocols: Non-pharmacological first-line therapies (thermotherapy,
postural optimization, TENS) address physiological dysfunction,
while NSAIDs serve as primary analgesics with opioids restricted to
<72 h use. Psychological interventions modulate pain processing via
corticolimbic pathways. However, the above common therapies are
not effective in a substantial proportion of post-pregnancy women.

TENS operates through gate control theory and endogenous opioid
release, effectively managing postpartum pain (e.g., perineal tears,
cesarean incisions) (9). Studies suggest that TENS reduces pain scores by
40-80% in postpartum women, with minimal side effects (10). Anna
Pilchetal. (11) reported that the TENS intervention group demonstrated
significant pain reduction post-treatment versus controls (p = 0.002).
Notably during early ambulation phases, the TENS cohort exhibited
minimal pain exacerbation (p < 0.001 vs. control group). In line with this
study, Ozen et al. (12) also demonstrated that the postpartum pain
dramatically declined and comfort increased after having a cesarean
delivery in TENS group compared to the control group (p < 0.05). A
previous study also showed that the Numerical Pain Rating Scale (NPRS)
was significant decreased in patients who following lower segment
cesarean section and underwent TENS treatment as compared the
control group (p < 0.001). These results suggest that administration of
TENS indicates an improvement in pain intensity.

Severe postpartum pain and impaired wound healing are
conventionally managed with systemic analgesics (oral medications,
Patient-Controlled Analgesia pumps), yet these carry risks of allergic
NSAID-related
complications (e.g., gastrointestinal mucosal injury) further limit

reactions and gastrointestinal dysfunction.
therapeutic options, particularly for neuropathic pain originating
from peripheral nerve irritation (13). The effect of these drugs on the
pain caused by the stimulation of the peri-incision somatic nerves is
poor. In recent years, electrical stimulation has achieved excellent
results in postpartum pain analgesic treatment, but there is no
uniform standard on how to choose the appropriate body surface
treatment position (11). In a previous study, TENS application
demonstrated statistically significant analgesia (pre-intervention:
7.09 + 1.2 vs. post-intervention: 6.74 £ 0.9, p <0.05) (10). Three-
fourths of parturients (78.0%, 199/255) reported satisfactory early
labor pain control with the modality, with high therapeutic
endorsement (recommendation rate: 80.4%, 203/255; treatment
continuation rate: 71.8%, 183/255). Some investigators compared the
effects of sequential interval electrical stimulation at a frequency of
2-100 Hz, electrode placement next to the incision and the classical
acupuncture points in Chinese medicine theory on the pain scores
and analgesic consumption of patients with mid-abdominal incision
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surgery. The results showed that the methods of placement can
be achieved similar efficacy, and can be used for postpartum incisional
pain control (14). This may be related to the increase in local blood
circulation and restoration of homeostatic balance of arteriovenous
and lymphatic circulation. A cellular experiment demonstrated at the
molecular level that electrical stimulation can effectively induce
angiogenesis by up-regulating chemokine receptors CXCR4 and
CXCR2 in endothelial cells, guiding cell migration and directing cell
division, which provides a new therapeutic idea for patients with local
angiogenic abnormalities and poor healing in the clinic.

Chronic pelvic pain occurs frequently in primiparous women after
for various reasons (9, 15). The causes of inflammation-related pain
include: (1). damage to the pain nerve tissue caused by surgery; (2).
increased tension in the pelvic and abdominal tissues that continuously
pulls and stimulates the sensory nerves; (3). pelvic adhesions. For
pelvic inflammation and chronic pelvic pain occurring after pelvic
surgery, there is no effective targeted treatment, and a comprehensive
treatment model combining different treatment methods is often used
in clinical practice (16). Zakariaee et al. (15) found a significant
difference between the mean pain severity of the TENS group and that
of the group with walking activities. A case report showed that a patient
underwent TENS from the first trimester until half-year postpartum,
achieving a satisfied analgesia without any adverse effects for the
mother (17). A previous RCT also demonstrated that postpartum
women received TENS treatment had significant pain reduction in
comparison to the control group (p <0.01) (16). Consistently, the
patients in TENS Group had statistically lower VAS and VNS scores
than the patients in the control Group 1 (p < 0.001) (18). In Barbara
Dionisi et al’s study (18), the therapeutic cohort demonstrated an
84.5% dyspareunia amelioration rate following a brief five-session
TENS regimen, achieving complete symptom resolution in 95% of
participants during the post-intervention phase. Longitudinal
assessment at 8-month post-treatment evaluation revealed 100%
maintenance of asymptomatic status across the study population. Peng
et al. (19) reported that the percentage of VAS score decreased by >
25% after TENS treatment. As a novel and non-invasive approach,
TENS has been found to be an effective method for analgesia in labor
(19). In the aspect of the nerve stimulation intensity, Olsén et al. (20)
found that high-intensity TENS demonstrated superior analgesic
efficacy, with a median VAS reduction of A49 mm (95%CIL: —66.5 to
—33.2; VAS 0-100 mm scale), significantly exceeding low-intensity
TENS (A21 mm, 95%CI: —39.0 to —20.0). Intergroup comparative
analysis revealed a clinically meaningful 28-mm differential response
(95%CI: 14.0-53.0), establishing high-intensity-TENS as the optimal
neuromodulation parameter for sustained pain relief.

Based on the above evidence, TENS may serve as a versatile tool
for postpartum pain management, combining neurophysiological
action with practical benefits. While its efficacy varies, its safety and
adaptability make it a valuable adjunct to conventional therapies,
particularly for women prioritizing non-pharmacological options.
Further high-quality trials are needed to standardize protocols and
expand applications.

2.2 Improved pelvic floor dysfunction

Pelvic floor dysfunction disease refers to a class of diseases related
to the weakening of the strength of female pelvic floor support
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structures to varying degrees. The most common cause is the damage
to the pelvic floor muscles and connective tissues caused by the
process of pregnancy and childbirth (21). These patients are prone to
urinary and fecal incontinence, pelvic organ prolapse, vaginal laxity
and other symptoms, resulting in reduced sexual activity, seriously
affecting the quality of life and physical and mental health of patients.
At present, the proportion of middle-aged and elderly women
suffering from pelvic floor dysfunction disease in China is as high as
35.3% (22). As time progresses, the symptoms of the disease will
gradually worsen, and failure to take timely and effective treatment
measures will lead to a further increase in medical costs. Pelvic floor
repair includes surgical and non-surgical treatments. Surgical
treatments have better cure rates than non-surgical treatments, but
they cause anatomical disruption, are prone to recurrence, and have
certain risks associated with surgery that should not be ignored.
Non-surgical treatment has gradually attracted peoplé’s attention, such
as electrical stimulation therapy, biofeedback and Kegel training, etc.
Therapeutic electrical stimulation selectively activates birth-
traumatized pelvic floor musculature (puborectalis, iliococcygeus)
through depolarization of denervated motor endplates, thereby
restoring volitional contractility. Through parametric optimization
(20-50 Hz), TENS induces differential neuromuscular responses:
higher-frequency modulation (25-50 Hz) elicits phasic contractions
in fast-twitch type II fibers critical for urethral sphincter competency,
whereas low-frequency stimulation (1-10Hz) promotes tonic
endurance training of slow-twitch type I fibers essential for pelvic
organ support. This frequency-specific neuromodulation enables
targeted rehabilitation of discrete fascial layers within the endopelvic
fascia. TENS stimulation of the sacral nerve region (S2-S4) regulates
the bladder-pelvic floor nerve circuit, inhibits overactivity of the
urethral muscles, and relieves urgency and frequency of urination.
In clinical application, a variety of modalities are often used in
combined treatment, which has achieved better efficacy (23). TENS
has been found to be effective in treating urinary incontinence and
fecal incontinence. In a previous study, 93 female patients with mild
to moderate stress urinary incontinence were treated with TENS
combined with biofeedback pelvic floor rehabilitation therapy, placing
electrodes inside the vagina to form a low-frequency impulse electrical
stimulation with a frequency of 20-60 Hz, and collecting the
electromyographic signals generated during the contraction of the
pelvic floor muscles through the electrodes for feedback to the
patients. The results showed that the patients’ pelvic floor
electromyographic parameters and questionnaire scores improved
significantly (24). It was showed that the combination of biofeedback
and electrical stimulation with Kegel training can improve the pelvic
floor muscle strength of patients and achieve better therapeutic effects.
For female patients with idiopathic urgency urinary incontinence
refractory to pharmacological interventions, both pudendal nerve
stimulation and transvaginal electrical stimulation modalities exhibit
significantly high effectiveness (25). Comparative clinical studies
reveal that low-frequency electrostimulation achieves 38% greater
therapeutic success rates than pharmacological/physical interventions
for peripartum and postsurgical urinary retention, concurrently
decreasing mean residual urine volume by 52 + 6 mL. The observed
efficacy correlates with bioelectrically modulated improvement in
detrusor-sphincter synergy, as quantified by urodynamic pressure-
flow studies (26). Chew et al. demonstrated that S3 TENS is a
promising noninvasive therapy to treat fecal incontinence (27). They
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found that the fecal incontinence severity index (FISI) improved in
nearly 70% after 3 months of TENS treatment (p < 0.01), and all
components of fecal incontinence quality of life scale (FIQOL)
improved. In addition, 15 (88%) patients scored > 6/10 for bowel
control. Consistent with Chew et al’s study, Queralto et al. (28) showed
that 80% patients with idiopathic fecal incontinence showed a 60%
mean improvement of their incontinence score after a month-
treatment of TENS without surgically implanted electrode. The
application of TENS to postoperative urinary retention after cesarean
section has made some progress, and the commonly used modalities
are low-frequency electrical stimulation and pulsatile smooth muscle
stimulation (29). Clinical observations revealed that four-fifths of
women receiving TENS demonstrated measurable voiding parameter
enhancements, particularly in urinary stream intensity (30).

In recent years, more clinical experience has been accumulated in
the application of TENS therapy to pelvic floor dysfunction than to
other diseases, but the relationship between treatment parameters and
efficacy of different types of pelvic floor dysfunction should be paid
attention to in the future use (31).

2.3 Improvement on sexual dysfunction

TENS has also shown promising results in addressing postpartum
sexual dysfunction, particularly dyspareunia (painful intercourse) and
pelvic floor-related issues. Mechanistically, TENS targets pelvic floor
hypertonicity and nerve sensitivity by delivering low-voltage electrical
pulses to stimulate muscle relaxation and reduce pain perception. After
4 months of TENS treatment (15 min of 100 Hz frequency, a pulse
width of 50 ps), Filippo Murina et al. (32) conducted a RCT and found
that there was a 52.1% reduction in the dyspareunia VAS scores in
women with provoked vestibulodynia. They also indicated that the
female sexual functioning index (FSFI) measure also improved after
TENS therapy. Zimmerman et al. (33) also demonstrated that TENS
could significantly improve female sexual dysfunction symptoms. The
average total FSFI score in these patients significantly increased either
after six sessions, 12 sessions, or at study completion (p < 0.05 for all
time points). Quantitative analysis revealed statistically significant
improvements (p <0.05) in FSFI scores across genitally-mediated
arousal mechanisms, particularly in lubrication capacity, sexual arousal
responsiveness, and orgasmic function, collectively reflecting enhanced
genital neurovascular reactivity. Integrating patient-controlled TENS
into multimodal therapeutic protocols produced clinically meaningful
outcomes, with remarkable pain reduction and reduced vestibulectomy
requirement. This sustained therapeutic persistence not only validates
the clinical rationale for neuromodulation in refractory provoked
vestibulodynia management, but also reinforces its pathophysiological
reclassification within chronic pelvic pain syndromes mediated by
central sensitization mechanisms. After TENS treatment, Marleen S
Vallinga et al. (34) showed that sexual functioning scores on the FSFI
questionnaire had improved significantly and these scores continued
stable at follow-up. Furthermore, sexually-related personal distress
scores had also improved dramatically after TENS treatment (p = 0.01).
A previous study indicated that genital sensations during the
preorgasmic and orgasmic phases in ReGS were conveyed via Adelta
and C fibers, while being suppressed by Abeta fibers (35). The authors
demonstrated that conventional TENS treatment is a promising
therapy for women with restless genital syndrome. With observation
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of a significant improvement on the Marinoft dyspareunia scale and
the FSFI, Murina et al. (36) found that TENS could serve as a
straightforward, effective, and safe option for the three - month, short -
term treatment in female sufferers with vestibulodynia. On the other
hand, combining TENS with biofeedback and pelvic floor muscle
training can enhance the sexual outcomes of these patients.

Pelvic floor exercise is one of the important ways for the
improvement of sexual function in postnatal women. Hady unveiled
a statistically significant disparity in Vaginal Laxity Questionnaire
(VLQ) scores and pelvic floor muscle (PFM) strength between TENS
and pelvic floor exercises, while TENS was markedly more effective in
boosting PFM activity and improving VLQ scores among women with
vaginal laxity. A previous RCT showed that both pelvic floor muscle
training (PFMT) alone or in combination with TENS contributed to
the improvement of female sexual dysfunction. These studies
demonstrate that TENS has a comparable effect on sexual function or
even superior effectiveness on improving the female sexual health.

TENS, especially when combined with biofeedback and pelvic
floor rehabilitation, is a safe and effective intervention for postpartum
sexual dysfunction. It addresses both physiological (muscle
hypertonicity, nerve pain) and psychological (anxiety, depression)
components, offering a holistic approach to postpartum recovery.

2.4 Improvement on mental stress and
sleep disorders

Postpartum mental stress refers to the psychological pressure and
strain that women may experience after giving birth (37). It
encompasses a range of emotional and mental states, including
feelings of anxiety, depression, irritability, and exhaustion (38).
Postpartum mental and psychological health is also a key factor in
determining the recovery process of patients. Female patients have a
higher probability of developing psychosomatic disorders than male
patients due to their physiological and psychological characteristics
(39). Preoperative emotional disorders such as anxiety can produce
large amounts of glucocorticoids through excessive activation of the
hypothalamic-pituitary-adrenal axis, inhibiting the release of central
analgesic substances and receptor function, thus leading to increased
postoperative pain, the ineffectiveness of analgesic drugs and even the
development of chronic pain (40). Postpartum mental stress can have
a significant impact on a woman’s wellbeing and her ability to care for
herself and her baby. It is important to recognize and address these
issues promptly to ensure a healthy postpartum recovery.

Traditional Chinese medicine treatment has unique advantages in
this regard, commonly used modalities include affective therapy,
auricular pressure beans, acupuncture, etc. (41). TENS can offer
potential benefits for postpartum mental stress management. A recent
study showed that postpartum woman who received cranial electrical
stimulation has a positive effect on improving the subjective anxiety
state of postpartum status, to a certain extent, is conducive to reducing
the patient’s postpartum pain and reduce the incidence of
complications, while the hemodynamic parameters such as blood
pressure, heart rate and so on, there is no significant effect (42). TENS
may enhance endogenous opioid release (e.g., f-endorphins) and
regulate y-aminobutyric acid (GABA) activity, which are critical for
mood stabilization and stress response. Zhang et al. (43) reported that
the occurrence of potential postpartum depression at 3 days was 6.6%
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in the epidural analgesia group, and 2% in the TENS group (p = 0.04),
indicating TENS significantly improved postpartum depression with
reduced stress and enhanced recovery. In postpartum women with
dyspareunia or pelvic floor dysfunction, TENS combined with pelvic
floor exercises reduced pain-related anxiety and depressive symptoms,
likely due to improved physical function and pain control. By
alleviating pain and balancing autonomic activity, TENS may enhance
sleep architecture, addressing sleep deprivation—a major contributor
to postpartum mental stress. However, a previous study (44) indicated
that TENS as an adjunct to usual care was not more effective than
usual care alone in improving sleep quality in women with pregnancy.

Though effective in multiple aspects on postnatal women, TENS
was found to be associated with potential autonomic disturbances
(e.g., changes in heart rate variability, blood pressure fluctuations due
to hormonal shifts and cardiovascular adaptations postpartum) and
postnatal psychiatric disorders (e.g., anxiety, depression due to
serotonin dysregulation in postpartum status). Therefore, it is
recommended to monitor and mitigate the risks autonomic disorders
(e.g., electrode placement, intensity adjustments) and emphasized the
need for adjunctive therapies (e.g., cognitive-behavioral therapy)
when TENS is used in psychiatric contexts.

It should be noted that the efficacy of TENS is affected by the
psychological factors of the individual patient, so there may be greater
variability in the time required for different diseases and patient groups,
stimulation parameters, and how to form an individualized treatment
plan will become an important direction for future research (45).

2.5 TENS on other female reproductive
system disorders

Primary dysmenorrhea is a common gynecological disease, which
refers to the cyclic lower abdominal cramping pain that occurs during
or between menstruation in the absence of organic pathology, and
seriously affects the patient’s work and life (46). In recent years,
electrical stimulation therapy has been applied to the treatment of
primary dysmenorrhea with a eligible result (47). The elevation of
prostaglandins in the myometrium, local ischemia and hypoxia at the
peripheral nerves increase the sensitivity of neurons to pain and other
reasons will trigger dysmenorrhea symptoms (48). The researchers
evaluated the therapeutic effect of TENS on primary dysmenorrhea in
comparison with a placebo treatment group by sequentially applying
two programs of electrical stimulation to the abdominal area above
the pubic bone, namely, continuous high-frequency 100-Hz electrical
stimulation and different frequencies of 60-Hz electrical stimulation
in continuous and discontinuous modes (49). The electrical
stimulation with different frequencies of 60, 80, and 100 Hz in
continuous and discontinuous modes was observed to be superior to
the placebo group in terms of therapeutic effect, patient satisfaction
and onset of action at different time intervals. A study in China
included both transcutaneous electrical acupoint stimulation (TEAS)
and TENS to compare the differences in therapeutic effects between
different types of electrical stimulation. The difference between the
two groups was mainly in the location of the electrode pads, which
were arranged on acupuncture points on the surface of the skin in the
TEAS group, while the TENS group was arranged in the most obvious
place of the pain and the arterial area. (Output frequency 100 Hz,
pulse width 100 ps), and a 7-d pro-cyclic regimen (output frequency
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10 Hz, pulse width 300 ps) before menstruation. It was observed that
the pain scores and uterine artery blood flow parameters of the two
groups were better than those of the control group, but the difference
in near-term efficacy between the two groups was not statistically
significant, but the long-term efficacy needs to be further studied (50).

Chronic pelvic pain (CPP) is a kind of disease with non-periodic
chronic pain in the pelvic floor and related tissues as the main
symptom, and the course of the disease is easy to be prolonged and
recurring, and it usually lasts more than 6 months (51). A meta-
analysis demonstrated that TENS application significantly reduced
CPP in women with dysmenorrhea, while the TENS parameters
should be set on the duration of at least 20 min, with 50-400 ps pulse
duration and 2-120 Hz frequency (52). For patients with excessive
pelvic floor muscle tension, biofeedback - assisted pelvic floor muscle
training was implemented. Improvements in pain symptoms, pelvic
floor EMG parameters, and muscle spasm were noted post - treatment,
offering new diagnostic and treatment ideas for such patients (53).

Pelvic stasis syndrome is often characterized by chronic pelvic
pain, accompanied by long-term varicose stasis of the pelvic veins.
Previous treatment methods to drug therapy, surgery and
interventional therapy, but the efficacy of the treatment is not long-
lasting, traumatizing the patient and complications, and other
shortcomings limit the scope of its application (54). A study randomly
divided 80 cases of clearly diagnosed pelvic stasis syndrome into
TENS treatment group and control group, the results showed that after
TENS treatment, the internal diameter of the pelvic vein narrowed,
hemodynamics accelerated, the patient’s self-awareness of the degree
of pain is reduced, and the quality of life has been significantly
improved (55). However, it is worth noting that some studies have
shown that electrical stimulation therapy is contraindicated in
thrombophilia because it may accelerate venous thrombosis. High-
intensity TENS may induce localized muscle contractions, potentially
exacerbating venous stasis (a risk factor for deep vein thrombosis).
Also, electrical stimulation could theoretically promote endothelial
activation or platelet aggregation in susceptible individuals. Hormonal
shifts (e.g., elevated thrombin generation postpartum) and cesarean-
related immobility compound thrombotic risks, necessitating
heightened caution. However, few studies have focused on TENS and
the risk of thrombophilia, indicating a great need to conduct some
large-scale relevant studies on this issue.

Pelvic inflammatory diseases are the main cause of chronic pelvic
pain, and if not diagnosed and treated in a timely manner, it will affect
the quality of life of patients, and may even lead to pelvic abscess,
infertility and other serious complications (56). A study combined
Kangwu anti-inflammatory suppository with TENS to treat chronic
pelvic pain caused by pelvic inflammatory diseases, and observed that
patients’ symptoms and quality of life improved significantly after
treatment (57). It was observed that patients’ symptoms and quality of
life improved significantly after treatment, and the effect of the combined
treatment was better than that of the two modalities alone, with no
significant adverse reactions. The authors speculate that this therapeutic
effect may be related to the stimulation of blood circulation by electric
current, which causes a measurable increase in local skin temperature
and accelerates the absorption of inflammatory substances (58).

The above studies implied that TENS is a promising
complementary intervention for several postpartum disorders. Future
research directions may focus on the following aspects, such as
whether patients with different degrees of postnatal disorders should
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TABLE 1 Characteristics and the main findings of the included studies.

TENS

Study Meanage Sample

Spontaneous Comparison Main findings

area (years) size delivery n (%) parameters
VAS pain scores in the TENS group
An intermittent pulse decreased significantly compared to the
Zhang (43)
S018 China 28.55 +2.50 51 46 (90.2%) width of 100 ps and a Doula doula group, while the occurrence of
frequency of 100 Hz potential postpartum depression was 2%
in the TENS and 1.3% in the doula group.
A significant difference was observed
between the mean pain severity of the
60 min at a frequency
Zakariaee TENS group and that of the group with
Iran 39.3+£1.12 40 NA 0f 100 Hz and 75 pSec =~ Normal control
(15) 2019 | walking activities (p = 0.04) and the
pulse.
mean pain severity of the lying position
(p = 0.008).
There was a significant difference in the
100 Hz frequency
instant Visual Numeric Scale (VNS)
Kasapoglu with a pulse width of
Turkey 30.6 + 4.0 45 NA Normal control scores for abdominal pain at 2, 6, 24,
(9) 2020 75 ps, for 30-min
and 48 h in favor of TENS treatment
sessions a day.
(p <0.05).
Range 2.0-3.0 mA, Transcutaneous auricular vagus nerve
using biphasic square stimulation was well tolerated and served
Deligiannidis
(59) 2022 USA 33.7+3.9 25 NA waves with pulse No control group as an effective non-pharmacological
59
width of 20 treatment for major depressive disorder
microseconds. with peripartum onset.
Labor pain was significantly less in
An intensity of 10— TENS than in the control group
Movahedi 18 mA and a (p < 0.001). There was no significant
Iran 30.10 + 4.01 50 46 (92%) Normal control
(60) 2022 frequency of 100 (Hz) difference between the groups in terms
for 30 min of labor duration and maternal and
fetal outcomes.
Continuous TENS of
Administration of TENS shows an
Velingkar 100 Hz was applied for
India 28.28 +3.98 25 NA Normal control improvement in pain intensity and
(61) 2022 30 min, one session per
functional activities.
day.
A preset fixed
frequency (125 Hz)
TENS showed a good analgesia without
Silva (17) and pulse duration
Spain 33 1 NA No control group any adverse effects for the mother or
2019 (100 microseconds)
child.
for 30 min per session,
4 times a day.
There was a statistically significant
100 Hz frequency
difference in the instant Visual
Baransel (62) with a pulse width of
Turkey >26 (67.4%) 46 NA Normal control Numeric Scale (VNS) scores for
2024 75 ps, for 30-min
abdominal pain at 2, 6, 24, and 48 h in
sessions a day.
TENS group (p < 0.05).
TENS group had decreased pain intensity
immediately after the intervention
A frequency of compared to the control group
Pilch (11)
2024 Poland 320+52 52 NA 100 Hz, with a pulse Normal control (p =0.002). During the first stage of the
duration of 100 ps. verticalization, the smallest increase in
pain was observed in the TENS (p < 0.001
compared to the control group).
Pain significantly decreased and
. A frequency reached
Ozen (12) comfort increased after having a
Turkey 18-45 30 NA 100 Hz, the pulse Normal control
2024 cesarean delivery in TENS group
width reached 100 ps.
compared to the control group.

TENS = transcutaneous electrical nerve stimulation; VAS = Visual Analogue Scale; NA = Not available.
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be treated with different parameters of electrical stimulation, the
development of the treatment cycle and the long-term reproductive
outcomes after TENS treatment in different patient subgroups.

3 Limitations and perspectives

Table 1 listed the characteristics and the main findings of the
included studies aforementioned. Based on the above comprehensive
review, TENS is a versatile tool in postpartum rehabilitation,
addressing physical and psychological sequelae. However, several
limitations hinder its widespread application and efficacy. First,
although TENS reduces postpartum pain, pelvic floor dysfunction,
long-term data are lacking. Second, mental and sexual health benefits
may depend on continuous use, but adherence to long-term protocols
is poorly documented. Third, optimal TENS parameters (frequency,
pulse width) for postpartum conditions are inconsistently defined.
Fourth, while TENS is generally safe, improper use (e.g., high-
intensity currents) may cause skin irritation or interfere with
pacemakers, thus postpartum populations with comorbidities (e.g.,
epilepsy) require cautious application. Fifth, as shown in Table 1, most
of the included studies provided the different TENS parameters,
assessment tools, and limited results to pool the OR with a 95%CI via
a meta-analysis. While TENS offers a non-invasive option for
postpartum recovery, its limitations, including inconsistent protocols,
short-term focus, and understudied mental health applications,
highlighting the need for larger trials, standardized guidelines, and
integration into multidisciplinary care. Addressing these gaps could
enhance its role in comprehensive postpartum management.

4 Conclusion

In summary, TENS has been maturing, its practical value is gradually
increasing, and it has been gradually applied to the rapid postnatal
rehabilitation and common postpartum reproductive system-related
diseases. TENS is a safe and effective adjunct therapy for postpartum
disorders, addressing both physiological pain and indirect psychological
stressors. There are some challenges in conducting postnatal tens studies,
including heterogeneity of postnatal disorders, lack of standardized
protocols, ethical considerations (e.g., informed consent, equity in access,
and therapeutic misconception). In future, it should advocate for
consensus guidelines on TENS parameters (e.g., frequency, duration)
tailored to postnatal populations. Also, involving ethicists, obstetricians,
and patient may facilitate in study design to safeguard participant
autonomy and welfare. While further research is needed to standardize

References

1. Li X, Tian Y, Meng Y, Wang L, Su Y. Childbirth as fault lines: justifications in
physician-patient interactions about postnatal rehabilitation. Health Care Anal. (2024)
32:312-37. doi: 10.1007/s10728-024-00486-y

2. VanWiel L, Unke M, Samuelson R]J, Whitaker KM. Associations of pelvic floor
dysfunction and postnatal mental health: a systematic review. ] Reprod Infant Psychol.
(2025) 43:958-79. doi: 10.1080/02646838.2024.2314720

3. Hicks LE, Graf MD, Yeo S. Prenatal exercise and its effects on postpartum mental
health: systematic review and meta-analysis. Arch Womens Ment Health. (2025)
28:515-24. doi: 10.1007/s00737-024-01525-2

4. Svahn EA, Fagevik OM, Jendman T, Gutke A. Maintenance of physical activity level,
functioning and health after non-pharmacological treatment of pelvic girdle pain with

Frontiers in Neurology

10.3389/fneur.2025.1594422

protocols and validate mental health benefits, its non-invasive nature and
adaptability position it as a cornerstone of modern postpartum
rehabilitation programs. Clinicians should prioritize patient education
and multidisciplinary approaches to maximize recovery outcomes.

Author contributions

BC: Validation, Project administration, Writing — review &
editing, Writing - original draft. CC: Writing - review & editing,
Writing - original draft, Visualization. XZ: Writing - review & editing,
Supervision. YX: Methodology, Writing - review & editing, Writing —
original draft, Investigation, Data curation.

Funding

The author(s) declare that financial support was received for the
research and/or publication of this article. This work was supported
by the grants from Hangzhou Agricultural and Social Development
Research Guidance Project (Hangzhou Bureau of Science and
Technology, No. 20220919Y027, for BC) and The Science and
Technology Planning Project of Taizhou City, Zhejiang Province (No.
23ywa39 for YX).

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Generative Al statement

The authors declare that no Gen Al was used in the creation of
this manuscript.

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

either transcutaneous electrical nerve stimulation or acupuncture: a randomised
controlled trial. BMJ Open. (2021) 11:e46314. doi: 10.1136/bmjopen-2020-046314

5. Maged AM, Hassanin ME, Kamal WM, Abbassy AH, Alalfy M, Askalani AN, et al.
Effect of low-level laser therapy versus electroacupuncture on postnatal scanty milk secretion:
arandomized controlled trial. Am J Perinatol. (2020) 37:1243-9. doi: 10.1055/s-0039-1693428

6. Schug SA, Lavand'Homme P, Barke A, Korwisi B, Rief W, Treede RD. The IASP
classification of chronic pain for ICD-11: chronic postsurgical or posttraumatic pain.
Pain. (2019) 160:45-52. doi: 10.1097/j.pain.0000000000001413

7. Komatsu R, Ando K, Flood PD. Factors associated with persistent pain after
childbirth: a narrative review. Br | Anaesth. (2020) 124:e117-30. doi: 10.1016/j.bja.
2019.12.037

frontiersin.org


https://doi.org/10.3389/fneur.2025.1594422
https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org
https://doi.org/10.1007/s10728-024-00486-y
https://doi.org/10.1080/02646838.2024.2314720
https://doi.org/10.1007/s00737-024-01525-2
https://doi.org/10.1136/bmjopen-2020-046314
https://doi.org/10.1055/s-0039-1693428
https://doi.org/10.1097/j.pain.0000000000001413
https://doi.org/10.1016/j.bja.2019.12.037
https://doi.org/10.1016/j.bja.2019.12.037

Chen et al.

8. Horvath B, Kloesel B, Cross SN. Persistent postpartum pain - a somatic and
psychologic perfect storm. J Pain Res. (2024) 17:35-44. doi: 10.2147/JPR.S439463

9. Kasapoglu I, Kasapoglu AM, Cetinkaya DB, Altan L. The efficacy of transcutaneous
electrical nerve stimulation therapy in pain control after cesarean section delivery
associated with uterine contractions and abdominal incision. Turk J Phys Med Rehabil.
(2020) 66:169-75. doi: 10.5606/tftrd.2020.3225

10. Daniel L, Benson J, Hoover S. Transcutaneous electrical nerve stimulation for pain
management for women in labor. MCN Am ] Matern Child Nurs. (2021) 46:76-81. doi:
10.1097/NMC.0000000000000702

11.Pilch A, Jekielek M, Stach B, Zyznawska J, Klimek M. Impact of obstetric
physiotherapy and transcutaneous electrical nerve stimulation (TENS) on pain
management and gastrointestinal function following cesarean birth: a randomized
controlled trial. Eur ] Midwifery. (2024) 8. doi: 10.18332/ejm/191740

12. Ozturk OD, Koc G, Nacir B. The effect of progressive relaxation exercises and
transcutaneous electrical neural stimulation administered to women delivering via
cesarean delivery on pain, breastfeeding success, and comfort levels: a randomized
controlled study. J Obstet Gynaecol Res. (2024) 50:438-47. doi: 10.1111/jog.15869

13.Lu Y, Liu S, Jing S, Peng W, Lin Y. Epidural injection of hydromorphone for
postoperative pain after episiotomy: a randomized controlled trial. Sci Rep. (2024)
14:24704. doi: 10.1038/541598-024-75610-y

14. Gong JY, Li Y, Wang RH, Liu LE, Zhang JT, Yao L, et al. The impact of antenatal
cluster management on maternal delivery and postpartum rehabilitation. BMC
Pregnancy Childbirth. (2024) 24:544. doi: 10.1186/512884-024-06742-2

15. Zakariaee SS, Shahoei R, Hashemi NL, Moradi G, Farshbaf M. The effects of
transcutaneous electrical nerve stimulation on post-episiotomy pain severity in
primiparous women: a randomized, controlled, placebo clinical trial. Galen Med J.
(2019) 8:e1404. doi: 10.31661/gm;j.v8i0.1404

16. de Sousa L, Gomes-Sponholz FA, Nakano AM. Transcutaneous electrical nerve
stimulation for the relief of post-partum uterine contraction pain during breast-feeding:
a randomized clinical trial. J Obstet Gynaecol Res. (2014) 40:1317-23. doi:
10.1111/jog.12345

17. Cano SV, Serrano AA. Neuropathic pain due to neurofibromatosis treated with
transcutaneous electrical nerve stimulation in a pregnant patient: a case report. A A
Pract. (2019) 13:329-31. doi: 10.1213/XAA.0000000000001068

18. Kayman-Kose S, Arioz DT, Toktas H, Koken G, Kanat-Pektas M, Kose M, et al.
Transcutaneous electrical nerve stimulation (TENS) for pain control after vaginal
delivery and cesarean section. ] Matern Fetal Neonatal Med. (2014) 27:1572-5. doi:
10.3109/14767058.2013.870549

19. Peng T, Li XT, Zhou SE, Xiong Y, Kang Y, Cheng HD. Transcutaneous electrical
nerve stimulation on acupoints relieves labor pain: a non-randomized controlled study.
Chin ] Integr Med. (2010) 16:234-8. doi: 10.1007/s11655-010-0234-9

20. Olsen ME, Elden H, Janson ED, Lilja H, Stener-Victorin E. A comparison of high-
versus low-intensity, high-frequency transcutaneous electric nerve stimulation for
painful postpartum uterine contractions. Acta Obstet Gynecol Scand. (2007) 86:310-4.
doi: 10.1080/00016340601040928

21. Leitao A, Lira S, Viana E. Electromyographic parameters for treatment of pelvic
floor disorders in pregnant and postpartum women: a review protocol. PLoS One. (2024)
19:€309822. doi: 10.1371/journal.pone.0309822

22. Deng S, Jiang Q, Zhang Y. Application of transperineal pelvic floor ultrasound in
postpartum pelvic organ injury and prolapse in women. Am ] Transl Res. (2024)
16:4830-9. doi: 10.62347/HFEQ7335

23. Beer F, Kuppinger M, Schwab F, Hubner M, Kiefner B, Nacke A, et al. Effect of
postpartum pessary use on pelvic floor function: a prospective multicenter study. Arch
Gynecol Obstet. (2024) 311:1209-17. doi: 10.1007/s00404-024-07758-x

24. Zhou W, Guo H. Curative effect of hydrogen peroxide combined with silver ion
disinfection on pelvic floor dysfunction. World J Clin Cases. (2024) 12:4508-17. doi:
10.12998/wjcc.v12.i21.4508

25. Wang S, Lv ], Feng X, Lv T. Efficacy of electrical pudendal nerve stimulation versus
transvaginal electrical stimulation in treating female idiopathic urgency urinary
incontinence. J Urol. (2017) 197:1496-501. doi: 10.1016/j.juro.2017.01.065

26.You C, Zhao Y, Zhang C, Chen M, Shen W. Pelvic floor parameters predict
postpartum stress urinary incontinence: a prospective MRI study. Insights Imaging.
(2023) 14:160. doi: 10.1186/s13244-023-01488-5

27. Chew SS, Sundaraj R, Adams W. Sacral transcutaneous electrical nerve stimulation
in the treatment of idiopathic faecal incontinence. Color Dis. (2011) 13:567-71. doi:
10.1111/j.1463-1318.2010.02229.x

28. Queralto M, Portier G, Cabarrot PH, Bonnaud G, Chotard JP, Nadrigny M, et al.
Preliminary results of peripheral transcutaneous neuromodulation in the treatment of
idiopathic fecal incontinence. Int ] Color Dis. (2006) 21:670-2. doi:
10.1007/s00384-005-0068-3

29. Cao T, Xie B, Yang S, Wang ], Yang X, Shen B, et al. Low-frequency intravesical
electrical stimulation for the treatment of acute urinary retention: a promising
therapeutic  approach. Front Med (Lausanne). (2021) 8:572846. doi:
10.3389/fmed.2021.572846

30.Coolen RL, Groen J, Scheepe JR, Blok B. Transcutaneous electrical nerve
stimulation and percutaneous tibial nerve stimulation to treat idiopathic nonobstructive

Frontiers in Neurology

10.3389/fneur.2025.1594422

urinary retention: a systematic review. Eur Urol Focus. (2021) 7:1184-94. doi:
10.1016/j.euf.2020.09.019

31.Zhang S, Fu E Li W, Ding T, Gu Y, Xie Z. Analysis of multisite surface
electromyography characteristics of pelvic floor muscles in postpartum patients with
diastasis recti abdominis. ] Obstet Gynaecol Res. (2023) 49:2938-45. doi:
10.1111/jog.15787

32. Murina F, Recalcati D, Di Francesco S, Cetin 1. Effectiveness of two transcutaneous
electrical nerve stimulation (TENS) protocols in women with provoked vestibulodynia: a
randomized controlled trial. Med Sci (Basel). (2023) 11:11. doi: 10.3390/medsci11030048

33. Zimmerman LL, Gupta P, O'Gara F Langhals NB, Berger MB, Bruns TM.
Transcutaneous electrical nerve stimulation to improve female sexual dysfunction
symptoms: a pilot study. Neuromodulation. (2018) 21:707-13. doi: 10.1111/ner.12846

34. Vallinga MS, Spoelstra SK, Hemel IL, van de Wiel HB, Weijmar SW.
Transcutaneous electrical nerve stimulation as an additional treatment for women
suffering from therapy-resistant provoked vestibulodynia: a feasibility study. J Sex Med.
(2015) 12:228-37. doi: 10.1111/jsm.12740

35. Waldinger MD, de Lint GJ, Venema PL, van Gils AP, Schweitzer DH. Successful
transcutaneous electrical nerve stimulation in two women with restless genital
syndrome: the role of adelta- and C-nerve fibers. J Sex Med. (2010) 7:1190-9. doi:
10.1111/j.1743-6109.2009.01578.x

36. Murina E Bianco V, Radici G, Felice R, Di Martino M, Nicolini U. Transcutaneous
electrical nerve stimulation to treat vestibulodynia: a randomised controlled trial. BJOG.
(2008) 115:1165-70. doi: 10.1111/§.1471-0528.2008.01803.x

37. Wainaina CW, Sidze EM, Maina BW, Badillo-Amberg I, Anyango HO, Kathoka F,
et al. Psychosocial challenges and individual strategies for coping with mental stress
among pregnant and postpartum adolescents in Nairobi informal settlements: a
qualitative investigation. BMC Pregnancy Childbirth. (2021) 21:661. doi:
10.1186/512884-021-04128-2

38.0u L, Shen Q, Xiao M, Wang W, He T, Wang B. Prevalence of co-morbid anxiety
and depression in pregnancy and postpartum: a systematic review and meta-analysis.
Psychol Med. (2025) 55:e84. doi: 10.1017/S0033291725000601

39. Gobel A, Luersen L, Asselmann E, Arck P, Diemert A, Garthus-Niegel S, et al.
Psychometric properties of the maternal postnatal attachment scale and the postpartum
bonding questionnaire in three German samples. BMC Pregnancy Childbirth. (2024)
24:789. doi: 10.1186/s12884-024-06964-4

40. Vogel L, Lochner J, Opitz A, Ehring T, Lux U, Liel C, et al. Shadows of the past -
hierarchical regression analyses on the role of childhood maltreatment experiences for
postpartum depression. ] Affect Disord. (2024) 371:82-90. doi: 10.1016/j.jad.2024.11.045

41. Hagenbeck C, Kossendrup J, Soft ], Thangarajah E Scholten N. Pelvic floor-related sexual
functioning in the first 24 months postpartum: findings of a large cross-sectional study. Acta
Obstet Gynecol Scand. (2025) 104:203-14. doi: 10.1111/a0gs.14990

42.Zhang Y, Suo X, Pan L, Wang X, Xu W, Xu J, et al. Dual stimulation with iTBS-
cTBS treatment in postpartum obsessive-compulsive disorder: a case report. Int J
Neurosci. (2024):1-4. doi: 10.1080/00207454.2024.2396417

43. Zhang Y, Johnston L, Ma D, Wang E, Zheng X, Xu X. An exploratory study of the
effect of labor pain management on postpartum depression among Chinese women.
Ginekol Pol. (2018) 89:627-36. doi: 10.5603/GP.a2018.0107

44. Sokunbi G, Takai IU, Nwosu IB, Balarabe R. Effects of acupressure and acupuncture-
like transcutaneous electrical nerve stimulation on sleep quality among pregnant women.
J Acupunct Meridian Stud. (2020) 13:180-6. doi: 10.1016/j.jams.2020.10.003

45. Linde K, Lehnig F, Treml J, Nagl M, Stepan H, Kersting A. The trajectory of body
image dissatisfaction during pregnancy and postpartum and its relationship to body-
mass-index. PLoS One. (2024) 19:¢309396. doi: 10.1371/journal.pone.0309396

46. Johnson MI, Paley CA, Howe TE, Sluka KA. Transcutaneous electrical nerve
stimulation for acute pain. Cochrane Database Syst Rev. (2015) 2015:CD006142. doi:
10.1002/14651858.CD006142.pub3

47. Pulcinella R, Giannone L, Candelori E, Giannone E, Patacchiola E. Post-traumatic
amenorrhea: the role of diagnostic and operative hysteroscopy in the prevention,
diagnosis, differential diagnosis and treatment. Minerva Ginecol. (2014) 66:69-76.

48. McLagan B, Dexheimer J, Strock N, Goldstein S, Guzman S, Erceg D, et al. The role
of transcutaneous electrical nerve stimulation for menstrual pain relief: a randomized
control trial. Womens Health. (2024) 20:912677143. doi: 10.1177/17455057241266455

49. Walsh DM, Howe TE, Johnson MI, Sluka KA. Transcutaneous electrical nerve
stimulation for acute pain. Cochrane Database Syst Rev. (2009):D6142. doi:
10.1002/14651858.CD006142.pub2

50. Liu W, Ding Y, Xie H, Liu H, Liang C. Efficacy and safety of transcutaneous
electrical acupoint stimulation for the management of primary dysmenorrhoea: protocol
for a randomised controlled trial in China. BMJ Open. (2024) 14:€78895. doi:
10.1136/bmjopen-2023-078895

51. Fares KM, Mohamed S, Hetta DE, Tohamy MM, Elgalaly NA, Elhusseini NM, et al.
Analgesic efficacy of sacral neuromodulation for chronic pelvic cancer pain. Saudi |
Anaesth. (2024) 18:534-9. doi: 10.4103/sja.sja_307_24

52. Babazadeh-Zavieh SS, Bashardoust TS, Haeri S, Shamsi A. Effects of
transcutaneous electrical nerve stimulation on chronic pelvic pain in women: a

systematic review and meta-analysis. Complement Med Res. (2023) 30:161-73. doi:
10.1159/000528133

frontiersin.org


https://doi.org/10.3389/fneur.2025.1594422
https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org
https://doi.org/10.2147/JPR.S439463
https://doi.org/10.5606/tftrd.2020.3225
https://doi.org/10.1097/NMC.0000000000000702
https://doi.org/10.18332/ejm/191740
https://doi.org/10.1111/jog.15869
https://doi.org/10.1038/s41598-024-75610-y
https://doi.org/10.1186/s12884-024-06742-2
https://doi.org/10.31661/gmj.v8i0.1404
https://doi.org/10.1111/jog.12345
https://doi.org/10.1213/XAA.0000000000001068
https://doi.org/10.3109/14767058.2013.870549
https://doi.org/10.1007/s11655-010-0234-9
https://doi.org/10.1080/00016340601040928
https://doi.org/10.1371/journal.pone.0309822
https://doi.org/10.62347/HFEQ7335
https://doi.org/10.1007/s00404-024-07758-x
https://doi.org/10.12998/wjcc.v12.i21.4508
https://doi.org/10.1016/j.juro.2017.01.065
https://doi.org/10.1186/s13244-023-01488-5
https://doi.org/10.1111/j.1463-1318.2010.02229.x
https://doi.org/10.1007/s00384-005-0068-3
https://doi.org/10.3389/fmed.2021.572846
https://doi.org/10.1016/j.euf.2020.09.019
https://doi.org/10.1111/jog.15787
https://doi.org/10.3390/medsci11030048
https://doi.org/10.1111/ner.12846
https://doi.org/10.1111/jsm.12740
https://doi.org/10.1111/j.1743-6109.2009.01578.x
https://doi.org/10.1111/j.1471-0528.2008.01803.x
https://doi.org/10.1186/s12884-021-04128-2
https://doi.org/10.1017/S0033291725000601
https://doi.org/10.1186/s12884-024-06964-4
https://doi.org/10.1016/j.jad.2024.11.045
https://doi.org/10.1111/aogs.14990
https://doi.org/10.1080/00207454.2024.2396417
https://doi.org/10.5603/GP.a2018.0107
https://doi.org/10.1016/j.jams.2020.10.003
https://doi.org/10.1371/journal.pone.0309396
https://doi.org/10.1002/14651858.CD006142.pub3
https://doi.org/10.1177/17455057241266455
https://doi.org/10.1002/14651858.CD006142.pub2
https://doi.org/10.1136/bmjopen-2023-078895
https://doi.org/10.4103/sja.sja_307_24
https://doi.org/10.1159/000528133

Chen et al.

53. Galtes J, Siretskiy R, Offield L, Esquenazi B. Efficacy of transcutaneous electrical
nerve stimulation (TENS) for management of pain associated with hysteroscopy: a
systematic review. Cureus. (2024) 16:€70797. doi: 10.7759/cureus.70797

54. Wei Y, Chen X, Wang T, Dong X, Zhu Z. Effects of du meridian moxibustion
combined with mild moxibustion on female pelvic floor myofascial pain syndrome: a
retrospective cohort study. Evid Based Complement Alternat Med. (2022) 2022:7388864.
doi: 10.1155/2022/7388864

55. Cao G, Zhang X, Wang E, Man D, Wu L, Pan X, et al. Biofeedback combined with
percutaneous electrical pudendal nerve stimulation for the treatment of low anterior
rectal resection syndrome: a study protocol for a randomized controlled trial. Trials.
(2024) 25:440. doi: 10.1186/s13063-024-08300-9

56. Chang XU, Na LI, Xiaoling WU, Xingye D, Zhiwen Y, Qianhui S, et al. Effect of
electroacupuncture on inflammatory signal expression in local tissues of rats with
chronic pelvic pain syndrome based on purinergic 2X7 receptor/NOD-like receptor
pyrin domain-containing 3 signal pathway. J Tradit Chin Med. (2022) 42:965-71. doi:
10.19852/j.cnki.jtcm.20220928.003

57. Sharma N, Rekha K, Srinivasan JK. Efficacy of transcutaneous electrical nerve
stimulation in the treatment of chronic pelvic pain. ] Midlife Health. (2017) 8:36-9. doi:
10.4103/jmh.JMH_60_16

Frontiers in Neurology

09

10.3389/fneur.2025.1594422

58. Mendes CF, Oliveira LS, Garcez PA, Azevedo-Santos IF, DeSantana JM. Effect of
different electric stimulation modalities on pain and functionality of patients with
pelvic pain: systematic review with META-analysis. Pain Pract. (2024). doi:
10.1111/papr.13417

59. Deligiannidis KM, Robakis T, Homitsky SC, Ibroci E, King B, Jacob S, et al. Effect
of transcutaneous auricular vagus nerve stimulation on major depressive disorder with
peripartum onset: a multicenter, open-label, controlled proof-of-concept clinical trial
(DELOS-1). ] Affect Disord. (2022) 316:34-41. doi: 10.1016/.jad.2022.07.068

60. Movahedi M, Ebrahimian M, Saeedy M, Tavoosi N. Comparative study of
transcutaneous electrical nerve stimulation, the aromatherapy of Lavandula and
physiologic delivery without medication on the neonatal and maternal outcome of
patients. Int J Physiol Pathophysiol Pharmacol. (2022) 14:206-10.

61. Velingkar KR, Ramachandra P, Pai MV, Rao BK. Influence of transcutaneous
electrical nerve stimulation on pain intensity and functional activities following lower
segment cesarean section. Physiother Theory Pract. (2023) 39:2099-105. doi:
10.1080/09593985.2022.2070089

62. Sabanci BE, Barut S, Ucar T. The effects of transcutaneous electrical nerve
stimulation applied in the early postpartum period after cesarean birth on healing, pain,
and comfort. ] Midwifery Womens Health. (2024) 69:681-8. doi: 10.1111/jmwh.13625

frontiersin.org


https://doi.org/10.3389/fneur.2025.1594422
https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org
https://doi.org/10.7759/cureus.70797
https://doi.org/10.1155/2022/7388864
https://doi.org/10.1186/s13063-024-08300-9
https://doi.org/10.19852/j.cnki.jtcm.20220928.003
https://doi.org/10.4103/jmh.JMH_60_16
https://doi.org/10.1111/papr.13417
https://doi.org/10.1016/j.jad.2022.07.068
https://doi.org/10.1080/09593985.2022.2070089
https://doi.org/10.1111/jmwh.13625

	An update comprehensive review on the effects of transcutaneous electrical nerve stimulation for postnatal physical and psychological disorders
	1 Introduction
	2 TENS in postpartum recovery
	2.1 Pain modulation
	2.2 Improved pelvic floor dysfunction
	2.3 Improvement on sexual dysfunction
	2.4 Improvement on mental stress and sleep disorders
	2.5 TENS on other female reproductive system disorders

	3 Limitations and perspectives
	4 Conclusion

	References

