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Abstract 
Background: Endometriosis-associated dysmenorrhea and dyspareunia are common and difficult to manage with 
conventional pharmacotherapy; polydioxanone (PDO) thread embedding acupuncture (TEA) has been increasingly 
studied for its analgesic and anti-inflammatory effects in this setting. 
Objectives: To compare TEA with classical medical therapy for dyspareunia and dysmenorrhea in women with 
endometriosis, and to evaluate effects on hormonal profile, antral follicle count, and quality of life. 
Methods: This prospective, randomised, parallel-group, assessor- and analyst-blinded trial enrolled 80 women with 
endometriosis, allocated to embedding (n = 38) or classical therapy (low-dose combined oral contraceptives or 
dienogest; n = 42). Embedding involved subcutaneous implantation of 40 absorbable PDO threads at 22 
standardised acupoints in two sessions six weeks apart. Dyspareunia, dysmenorrhea (VAS, 0–10), serum FSH and 
LH, antral follicle count, and quality of life (WHOQOL-BREF) were assessed at baseline and 1, 2, 3, and 6 months. 
Results: Both interventions produced large, significant within-group reductions in dyspareunia and dysmenorrhea 
at every follow-up (all p < 0.001). For dyspareunia, the omnibus group×time interaction was not significant (F = 
0.14, p = .968), indicating parallel improvement in both arms; a modest overall between-group difference favoured 
classical therapy (main effect of group, p = .036, partial η² = 0.055). None of the exploratory, non-normality-
adjusted time-point comparisons remained significant after Bonferroni correction (α = .0125 across four 
comparisons), including the 2-month comparison (nominal p = .015). Dysmenorrhea trajectories did not differ 
between groups at any time point (interaction F = 0.61, p = .653). FSH and LH fell significantly in both groups (all 
within-group p < .001) with no between-group difference after treatment; AFC decreased and quality of life 
improved comparably across groups. Adverse events with TEA were mild, transient, and local; comparative safety 
versus classical therapy was not systematically assessed. 
Conclusions: TEA achieved dyspareunia and dysmenorrhea control with no statistically significant difference in 
trajectory from classical therapy across six months, with adverse effects limited to mild, transient local reactions, 
supporting its potential role as a complementary intervention for endometriosis-associated pain. 
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1. Context 

Endometriosis is a chronic, oestrogen-
dependent gynaecological disorder in which 
endometrial-like tissue occurs outside the 
uterine cavity, most commonly on the 

ovaries, posterior cul-de-sac, uterosacral 
ligaments, and rectovaginal septum, with 
extra-pelvic sites also reported (1). It affects 
approximately 10% of women of 
reproductive age and up to 50% of women 
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with infertility (2), causing chronic 
inflammation, fibrosis, and adhesions that 
impair quality of life (3) and, despite its 
benign classification, can behave in an 
invasive, angiogenic, recurrence-prone 
manner (4). Dysmenorrhea and dyspareunia 
are its most debilitating symptoms, the latter 
affecting up to 50% of women and linked to 
increased nerve fibre density and local 
inflammation (5). Management options — 
hormonal therapy (combined oral 
contraceptives, dienogest, GnRH agonists, 
aromatase inhibitors), NSAIDs, and surgery — 
each have notable limitations: hormonal 
treatments are often unsuitable for women 
desiring fertility and carry side effects 
including hypoestrogenism and bone loss (6), 
while surgery carries a 40–50% five-year 
recurrence risk (7). This has driven growing 
interest in complementary therapies. 

Acupuncture, a core modality of 
traditional Chinese medicine, has shown 
promise in pain management and 
modulation of reproductive health (8), with 
acupoint injection producing systemic effects 
on pain in gynaecological conditions such as 
labour and dysmenorrhea (9,10). 
Polydioxanone (PDO) thread embedding 
acupuncture (TEA) is an advanced technique 
involving subcutaneous insertion of 
absorbable threads at acupoints, providing 
prolonged mechanical and biochemical 
stimulation (11). PDO itself appears 
biologically active: prolonged exposure 
increases IL-10 in vivo, while human studies 
report reductions in IL-1β and TNF-α, 
suggesting an anti-inflammatory tendency 
without adverse immune effects (12,13), and 
PDO implantation at acupoints has also been 
shown to change levels of inflammatory 
cytokines such as IL-6 (14). Used for chronic, 
treatment-resistant conditions, PDO provides 
continuous stimulation akin to a retained 
needle, potentially enhancing and prolonging 
acupuncture's therapeutic effects (15). 
Compared with conventional acupuncture, 
TEA offers stronger, sustained stimulation 

with fewer sessions and improved cost-
effectiveness (16), and may influence the 
nervous, endocrine, and immune systems 
implicated in endometriosis-related pain and 
inflammation (11). 

Acupuncture-based approaches have been 
increasingly studied for endometriosis-
associated pain specifically. A multicentre, 
single-blind, placebo-controlled trial found 
that acupuncture significantly reduced such 
pain relative to sham acupuncture (17), with 
a similarly designed protocol subsequently 
developed for pelvic pain in endometriosis 
(18). A systematic review and meta-analysis 
of 14 randomised trials confirmed that 
acupuncture significantly improves 
endometriosis-related pain (19), and two 
recent network meta-analyses — one of 42 
trials and 3635 participants, the other of 23 
trials — likewise found acupuncture-related 
therapies effective and safe, without 
identifying a clearly superior technique 
(20,21). High-quality trials evaluating TEA 
specifically against standard medical therapy 
nonetheless remain limited. 

This trial aimed to compare the efficacy of 
TEA with classical medical therapy (low-dose 
combined oral contraceptives or dienogest) 
for dysmenorrhea and dyspareunia in women 
with endometriosis. Secondary objectives 
were to assess effects on serum FSH and LH, 
antral follicle count, and health-related 
quality of life. 

2. Methods 

2.1. Study design 

This was a prospective, randomised, 
parallel-group, assessor- and analyst-blinded 
trial comparing TEA with classical medical 
therapy in women with endometriosis-
associated dysmenorrhea and dyspareunia 
(see Section 3.3 for blinding details), 
conducted at the Acupuncture Clinic of Imam 
Reza Hospital, Mashhad University of 
Medical Sciences, Iran, between June 2022 
and June 2024. The protocol was approved 

http://razavijournal.com/


Sahebkar A et al. 

 

Razavi J Med. e1575.                                                                                                                                                                            3 

by the institutional Ethics Committee 
(IR.MUMS.REC.1402.020), registered with the 
Iranian Registry of Clinical Trials 
(IRCT20121228011912N5), and conducted in 
accordance with the Declaration of Helsinki; 
written informed consent was obtained from 
all participants. 

2.2. Participants 

Women of reproductive age with a 
confirmed diagnosis of endometriosis 
(clinical and imaging criteria, assessed by a 
specialist obstetrician-gynaecologist) and 
moderate-to-severe dysmenorrhea and/or 
dyspareunia were eligible. Key exclusion 
criteria were contraindications to hormonal 
therapy, pregnancy or desire for immediate 
pregnancy, severe comorbidities, and 
previous TEA within six months. A blinded 
research collaborator screened all referrals. 

2.3. Randomisation and blinding 

Eligible participants were randomly 
allocated (1:1) to the TEA or classical therapy 
group using block randomisation generated 
in SPSS version 16, with concealed allocation. 
The data analyst and the researcher 
recording outcome data were blinded to 
allocation; complete blinding of participants 
and treating clinicians was not feasible given 
the nature of the interventions, but outcome 
assessors remained blinded. 

2.4. Interventions 

2.4.1. Classical medical therapy group 

Participants received standard first-line 
hormonal therapy: either a low-dose 
combined oral contraceptive taken 
continuously daily for three months (from 
the first day of the menstrual cycle) or 
dienogest (2 mg daily), per international 
clinical guidelines. 

2.4.2. TEA group 

Participants received two sessions of TEA, 
six weeks apart, using absorbable 
polydioxanone (PDO) monofilament thread, 

size 0, 2 cm in length. Forty threads were 
implanted at each session at the following 
acupoints: BL17, BL18, BL20, BL22, BL23, SP4, 
SP6, SP9, SP10, CV3, CV4, CV6, CV12, ST25, 
ST29, ST40, LU7, LV3, LV8, KI3, KI6, and LI4. 
Both the acupoints and the treatment 
schedule were selected on the basis of the 
supervising practitioner's clinical experience 
in gynaecological disorders and a review of 
the literature (17). After skin disinfection 
with povidone-iodine, threads were 
implanted subcutaneously at the de qi level, 
in accordance with standardized 
manipulation procedures for TEA (24). 
Following each session, participants received 
oral cephalexin antibiotic prophylaxis (500 
mg every 6 hours for 2 days), administered 
per the internal post-procedural protocol of 
Imam Reza Hospital for sessions involving 
more than ten deep thread implantations. All 
procedures were performed by a highly 
experienced practitioner (PhD in 
Acupuncture and Massage Therapy, full 
professor, Beijing University of Chinese 
Medicine) under sterile conditions. No 
additional acupuncture modalities were 
used. 

Unlike fast-absorbing materials such as 
chromic catgut, which lose most tensile 
strength within 7–10 days, PDO retains 
approximately 74% of its tensile strength at 2 
weeks, 50% at 4 weeks, and 25% at 6 weeks, 
with minimal mass loss before 90 days and 
complete absorption over 6–7 months 
(22,23), continuing to act as an embedded 
needle for roughly 4–6 weeks — 
approximating the duration of a conventional 
acupuncture course (around 12 sessions over 
one month) and thus broadly equivalent to 
one (11,15,16). Two implantations six weeks 
apart were used here because comparable 
extended courses (approximately 10–12 
weeks) have proved effective for 
endometriosis-associated pain (17) and a 
single ~6-week implant would not cover the 
full three-month comparator period; 
together the two sessions approximate a 
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~24-session-equivalent course and renew the 
anti-inflammatory stimulus (increased IL-10; 
reduced IL-1β and TNF-α) (12,13) before the 
first thread's integrity substantially declines. 

2.4.3. Safety monitoring protocol 

A multi-stage protocol monitored 
participant safety across immediate, 
intermediate, and ongoing phases. 
Participants were observed for 30 minutes 
after each procedure for immediate events 
such as vasovagal reactions, acute pain, or 
localised bleeding, and underwent a 
structured telephone interview 48 hours 
later screening for delayed hypersensitivity, 
localised inflammation, or persistent 
discomfort. A 24-hour emergency contact 
number was provided throughout follow-up 
for reporting any delayed or unexpected 
event. All adverse events were recorded on 
structured case report forms, including type, 
severity, onset, duration, management, 
outcome, and assessed relationship to the 
intervention. 

2.5. STRICTA reporting for TEA 

The TEA intervention is reported in 
accordance with the STRICTA (Standards for 
Reporting Interventions in Clinical Trials of 
Acupuncture) guidelines (25) (Supplementary 
Table S1). 

2.6. Outcome measures 

The primary outcomes were changes in 
dyspareunia and dysmenorrhea intensity, 
evaluated using the Endometriosis-
Associated Pelvic Pain (EAPP) scale for 
baseline qualification and the Visual 
Analogue Scale (VAS, 0–10) for pain intensity, 
assessed at baseline and 1, 2, 3, and 6 
months. 

Secondary outcomes were serum FSH and 
LH (IU/L), antral follicle count in each ovary 
(transvaginal ultrasound), and health-related 
quality of life via the WHOQOL-BREF 
questionnaire (26) — a widely validated 
instrument with established internal 

consistency and test–retest reliability (26). 
Hormonal, ultrasound, and quality-of-life 
assessments were performed at baseline and 
three months post-intervention. 

2.7. Sample size 

Sample size was calculated to detect a 
clinically meaningful difference in pain scores 
between groups, with a two-sided 
significance level of 0.05 and statistical 
power of 80%, based on the effect size 
reported in a comparable prior acupuncture 
trial for gynaecological pain. This yielded a 
minimum requirement of a specific number 
of participants per group; accounting for an 
anticipated attrition rate, a final enrolment 
target per group was set. (Authors: please 
insert the specific reference and the 
calculated per-group N and attrition 
assumption actually used.) 

2.8. Statistical analysis 

Statistical analyses were performed using 
SPSS version 16.0 (SPSS Inc., Chicago, IL, USA) 
and cross-checked in Python (SciPy 1.17, 
pingouin 0.6). Continuous variables are 
presented as mean ± standard deviation (SD) 
or as mean with 95% confidence intervals 
(95% CI), while categorical variables are 
expressed as frequencies and percentages. 
The normality of data distributions was 
assessed using the Shapiro–Wilk test. Age 
and BMI were normally distributed in both 
groups and were compared using 
independent-samples t-tests. Dyspareunia, 
dysmenorrhea, FSH, LH, and AFC were non-
normally distributed at every assessment in 
both groups (all Shapiro–Wilk p < .05); 
between-group comparisons for these 
variables therefore used Mann–Whitney U 
tests, and within-group change from baseline 
used Wilcoxon signed-rank tests. Categorical 
variables were compared using chi-square 
tests, with Fisher's exact test substituted 
where expected cell counts were below 5. 

The time course of dyspareunia and 
dysmenorrhea across the five assessment 
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points was analysed using a mixed-design 
(group×time) ANOVA, with treatment group 
as the between-subjects factor and time as 
the within-subjects factor. Mauchly's test 
indicated a violation of sphericity for the time 
effect in both outcomes (both p < .001), so 
Greenhouse–Geisser-corrected p-values are 
reported for the time main effect. Where the 
omnibus interaction was significant, 
Bonferroni-adjusted pairwise contrasts would 
have been used; because neither interaction 
reached significance (Section 4.2), the 
individual time-point comparisons in Table 2 
are presented as exploratory secondary 
analyses, with a Bonferroni-corrected 
threshold of α = .0125 applied across the four 
post-baseline comparisons per outcome. All 

tests were two-sided; analyses followed 
intention-to-treat, and as there were no 
missing data or loss to follow-up, no 
imputation was required. 

3. Results 

3.1. Participant flow and baseline 
characteristics 

A total of 80 women with confirmed 
endometriosis and associated dysmenorrhea 
and dyspareunia were enrolled in this 
randomised clinical trial (Fig. 1). Participants 
were randomly allocated to the TEA group (n 
= 38) or the classical medical therapy group 
(n = 42). All participants completed the 3-
month intervention and the 6-month follow-
up assessments, with no dropouts. 

 

 
Figure 1. CONSORT flow diagram of participant enrolment, randomisation, allocation, follow-up, and analysis. 
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The two groups were well balanced at 
baseline (Table 1). There were no significant 
differences in mean age (31.84 ± 5.62 vs 
31.77 ± 4.45 years, p = .95) or body mass 
index (24.52 ± 4.11 vs 24.70 ± 4.18 kg/m², p = 
.85). The distribution of comorbidities was 
similar between groups (p = .79 by chi-square 
across six categories; owing to small 
expected cell counts in some categories, we 
also confirmed this with a Fisher–Freeman–
Halton-type comparison collapsed to ‘any 

comorbidity vs none’, p = .76). Family history 
of endometriosis was also balanced between 
groups (10.5% vs 16.7%, p = .64). 

One imbalance is noted for transparency: 
participants in the classical therapy group 
reported more previous pregnancies on 
average than those in the embedding group 
(mean 1.00 vs 0.55; Mann–Whitney U, p = 
.025); the number of previous pregnancy 
losses did not differ significantly (mean 0.40 
vs 0.24, p = .11). 

Table 1. Baseline characteristics of study participants 

Variable TEA (n = 38) 
Classical Medical Therapy 

(n = 42) 
p-value 

Age (years), mean ± SD 31.84 ± 5.62 31.77 ± 4.45 .95† 

BMI (kg/m²), mean ± SD 24.52 ± 4.11 24.70 ± 4.18 .85† 

No comorbidity — n (%) 31 (81.6%) 36 (85.7%) .79‡ 

Neurological disorder 3 (7.9%) 2 (4.8%) — 

Diabetes mellitus 2 (5.3%) 2 (4.8%) — 

Hypertension 1 (2.6%) 0 (0%) — 

Hormonal disorder 1 (2.6%) 1 (2.4%) — 

Cardiovascular disease 0 (0%) 1 (2.4%) — 

Family history of endometriosis — n (%) 4 (10.5%) 7 (16.7%) .64‡ 

Previous pregnancies, mean ± SD 0.55 ± 0.83 1.00 ± 0.94 .025§ 

Previous pregnancy losses, mean ± SD 0.24 ± 0.43 0.40 ± 0.50 .11§ 

† Independent two-sample t-test (Age and BMI were normally distributed, Shapiro–Wilk p > .05). ‡ Chi-squared test. § Mann–

Whitney U test (non-normal distribution). Data shown as mean ± SD or n (%). Bold indicates p < .05. 
 

3.2. Pain outcomes 

Both interventions resulted in clinically 
meaningful and statistically significant 
reductions in pain intensity over the 3-month 
treatment period, sustained (with partial 
rebound) to 6 months (Table 2, Fig. 2). 

Dyspareunia. Dyspareunia scores 
decreased substantially in both groups 
(Wilcoxon signed-rank p < .001 for within-
group change from baseline at every follow-
up). A mixed-design ANOVA testing the full 
time course found a highly significant main 
effect of time (F(4,312) = 234.3, Greenhouse–
Geisser-corrected p < .001, partial η² = .75), a 
modest but significant main effect of group 
(F(1,78) = 4.56, p = .036, partial η² = .055, 
favouring lower overall scores in the classical 
therapy group), and — critically — no 
significant group×time interaction (F(4,312) = 

0.14, p = .968, partial η² = .002). This means 
the shape of improvement over time did not 
differ between the two treatments: both 
groups improved and partially relapsed in 
parallel. 

Exploratory time-point comparisons 
(Mann–Whitney U, appropriate given the 
confirmed non-normal distribution of VAS 
scores) are shown in Table 2. Applying a 
Bonferroni-corrected threshold of α = .0125 
across the four follow-up comparisons, none 
of the individual time-point differences 
remained statistically significant: the 2-
month comparison showed a nominal 
difference (p = .015) that did not survive 
correction, and the 1-month (p = .052), 3-
month (p = .108), and 6-month (p = .428) 
differences were likewise non-significant. We 
interpret the apparent early advantage 

http://razavijournal.com/


Sahebkar A et al. 

 

Razavi J Med. e1575.                                                                                                                                                                            7 

suggested by the uncorrected 2-month 
comparison as non-robust rather than a 
reliable time-specific effect, consistent with 
the null omnibus interaction above. 

Dysmenorrhea. Both treatments produced 
comparable and highly significant reductions 
in dysmenorrhea (Wilcoxon signed-rank p < 
.001 within each group at every follow-up). 
The mixed-design ANOVA showed a highly 
significant main effect of time 

(F(4,312)=332.2, Greenhouse–Geisser-
corrected p < .001, partial η² = .81), no 
significant main effect of group (F(1,78) = 
0.02, p = .89), and no significant group×time 
interaction (F(4,312) = 0.61, p = .653). 
Exploratory time-point comparisons showed 
no statistically significant between-group 
difference at any time point (all Mann–
Whitney U p ≥ .23; Table 2, Fig. 2). 

 

 

Figure 2. Mean VAS scores (± 95% CI) over time by treatment group for (A) dyspareunia and (B) dysmenorrhea. Annotated 
p-values are exploratory Mann–Whitney U comparisons at each follow-up (Bonferroni-corrected significance threshold α 

= .0125); the omnibus group×time interaction was not significant for either outcome. 
 

Table 2. Pain outcomes across time points: descriptive statistics and exploratory between-group / within-group tests. 

Time point 
Embedding (n=38) 

Mean (95% CI) 
Within-group p† 

Classical (n=42) Mean 
(95% CI) 

Within-group p† Between-group p‡ 

Dyspareunia (0–10) 

Baseline 6.05 (5.42–6.69) — 5.76 (5.22–6.30) — .601 

1 month 2.21 (1.83–2.59) <.001 1.71 (1.42–2.01) <.001 .052 

2 months 1.47 (1.13–1.81) <.001 0.93 (0.71–1.15) <.001 .015 

3 months 1.26 (0.87–1.66) <.001 0.79 (0.54–1.03) <.001 .108 

6 months 2.61 (1.90–3.31) <.001 2.14 (1.62–2.67) <.001 .428 

Dysmenorrhea (0–10) 

Baseline 6.50 (5.86–7.14) — 6.76 (6.25–7.28) — .681 

1 month 1.97 (1.45–2.49) <.001 1.76 (1.29–2.24) <.001 .599 

2 months 1.24 (0.83–1.64) <.001 1.05 (0.59–1.51) <.001 .228 

3 months 1.26 (0.79–1.73) <.001 1.12 (0.63–1.61) <.001 .420 

6 months 4.29 (3.84–4.73) <.001 4.38 (3.75–5.01) <.001 .478 

† Wilcoxon signed-rank test, follow-up vs baseline within the same group. ‡ Mann–Whitney U test between groups at each time point 
(exploratory secondary analysis; Bonferroni-corrected significance threshold α = .0125 across the four post-baseline comparisons for 
each outcome). No individual time-point comparison remained significant after correction. Dash (—) = not applicable (baseline row). CI, 
confidence interval; VAS, Visual Analogue Scale. Omnibus mixed-design ANOVA results (main effects of time and group, and the 
group×time interaction) are reported in the text of Section 4.2. 

 

3.3. Hormonal parameters and antral follicle 
count 

Both interventions led to statistically 

significant within-group reductions in serum 
FSH and LH levels at 3 months (Table 3; 
Supplementary Fig. S1). In the embedding 
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group, FSH decreased from 21.88 (95% CI 
20.29–23.48) to 20.13 (95% CI 18.62–21.64) 
mIU/mL (p < .001); in the classical group it 
decreased from 21.09 (95% CI 19.66–22.53) 
to 19.99 (95% CI 18.70–21.27) mIU/mL (p < 
.001). Between-group differences in FSH 
were not significant either before or after 
treatment (both p > .4). LH showed a 
significant baseline imbalance (embedding 
10.26 vs classical 10.91 mIU/mL, p=.011) that 
resolved by the post-treatment assessment 
(p = .32), after significant within-group 
reductions in both arms (both p<.001). Mean 
baseline FSH in both groups (~21 mIU/mL) 
exceeds typical early-follicular-phase 
reference ranges. Elevated FSH is reported in 
endometriosis-associated diminished ovarian 
reserve, consistent with this cohort's low AFC 
(35). 

Total antral follicle count (right + left) 
declined modestly but significantly within 
both groups (embedding: 3.53 to 3.13, 
p=.003; classical: 3.31 to 2.62, p < .001), with 

no significant between-group difference at 
either assessment (both p > .2). This cohort's 
low baseline AFC (~3 in both groups) is 
consistent with reduced ovarian reserve 
reported in endometriosis relative to 
unaffected populations (30), likely reflecting 
disease severity in this treatment-seeking 
population rather than a treatment effect, 
since values were already low at baseline. 
We note that the right- and left-ovary AFC 
values reported separately in the original 
draft of this table did not match the 
underlying per-ovary data, although they 
summed correctly to the (correct) combined 
total; the right- and left-ovary rows below 
have been recalculated directly from the 
source data. On this recalculation, the within-
group decline in left-ovary AFC was not 
statistically significant in the embedding 
group (p=.257), unlike the originally reported 
figure; all other within-group and between-
group conclusions in this section are 
essentially unchanged. 

 

Table 3. Hormonal parameters and antral follicle count before and after treatment (recalculated). 
 

Parameter 
Embedding (n=38) Mean 

(95% CI) 
Within p† 

Classical (n=42) Mean (95% 
CI) 

Within p† Between p‡ 

FSH (mIU/mL) 

Baseline 21.88 (20.29–23.48) — 21.09 (19.66–22.53) — .425 

After treatment 20.13 (18.62–21.64) <.001 19.99 (18.70–21.27) <.001 .791 

LH (mIU/mL) 

Baseline 10.26 (9.84–10.68) — 10.91 (10.43–11.39) — .011 

After treatment 10.04 (9.62–10.46) <.001 10.30 (9.84–10.77) <.001 .323 

AFC — right ovary 

Baseline 1.76 (1.40–2.13) — 1.71 (1.28–2.15) — .547 

After treatment 1.45 (1.13–1.77) .001 1.26 (0.81–1.71) <.001 .182 

AFC — left ovary 

Baseline 1.76 (1.26–2.27) — 1.60 (1.21–1.98) — .870 

After treatment 1.68 (1.17–2.20) .257 1.36 (0.98–1.74) .008 .429 

Total AFC (right + left) 

Baseline 3.53 (2.71–4.34) — 3.31 (2.51–4.10) — .648 

After treatment 3.13 (2.37–3.89) .003 2.62 (1.83–3.40) <.001 .203 

Values are mean (95% CI). † Wilcoxon signed-rank test, post-treatment vs baseline within the same group. ‡ Mann–Whitney U test 
between groups. Bold indicates p < .05. Dash (—) = not applicable. FSH, follicle-stimulating hormone; LH, luteinising hormone; AFC, 
antral follicle count. Non-parametric tests were used throughout this table because Shapiro–Wilk testing confirmed non-normal 
distributions for all four parameters in both groups at both assessments. 
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3.4. Quality of life 

Quality of life scores measured by the 
WHOQOL-BREF questionnaire improved 
substantially in both groups at 3 months 
(embedding group: from 55.66 ± 7.66 to 
77.05 ± 7.10; classical group: from 57.52 ± 
7.35 to 76.12 ± 5.81; both within-group p < 
.001). The between-group difference was not 
statistically significant either at baseline (p = 
.13) or after treatment (p = .41). 

3.5. Adverse events and safety 

Adverse events were monitored 
throughout the study period in both groups 
using the multi-stage protocol described in 
Section 3.4.3. No severe adverse events were 
observed in the immediate post-procedure 
(30-minute) assessment. At the structured 
48-hour follow-up in the TEA group, 
participants reported transient pain in 
approximately 30% of cases, a sensation of a 
foreign body at the implantation site in 
approximately 20%, localised bruising at 
some injection sites in approximately 55%, 
and a sensation of weakness in 
approximately 5%. No persistent or serious 
adverse event requiring medical intervention 
— including massive bleeding, allergic 
reaction, or granuloma formation — was 
reported at any point during follow-up. In the 
classical medical therapy group, no adverse 
events beyond those already well described 
for combined oral contraceptives and 
dienogest in the product literature were 
reported by participants during the study 
period. 

4. Discussion 

4.1. Principal findings 

The present study compared TEA and 
classical medical therapy in women with 
endometriosis, evaluating pain, hormonal 
profile, ovarian reserve, and quality of life 
over six months. Both interventions 
produced clinically meaningful, statistically 
significant reductions in dyspareunia and 
dysmenorrhea from baseline at every follow-

up. For dyspareunia, a mixed-design ANOVA 
found no significant group×time interaction 
— no statistically significant difference in 
trajectory was observed between treatments 
— with only a small overall main effect of 
group favouring classical therapy; no 
individual time-point comparison remained 
significant after correction for multiple 
testing, including the 2-month comparison 
(nominal p = .015). We interpret this as a 
non-robust signal rather than a diverging 
trajectory. Dysmenorrhea scores followed 
closely parallel trajectories, with no 
significant group effect, interaction, or 
between-group difference at any time point. 
Both groups showed partial pain rebound at 
six months, a pattern consistent with (though 
not independently validated against) the 
chronic, relapsing course of endometriosis 
once active treatment ends. 

Both interventions produced significant 
within-group reductions in serum FSH and LH 
(all p < .001), with no significant between-
group differences in magnitude. Antral 
follicle count declined modestly and 
significantly within each group after 
treatment, though between-group 
differences were not significant — a finding 
warranting cautious interpretation given the 
sample size. Quality of life improved 
substantially in both groups (approximately 
19–21 points from baseline); the between-
group difference was not significant, possibly 
reflecting limited statistical power. 

4.2. Pain and quality of life 

The reductions in dyspareunia and 
dysmenorrhea observed here are broadly 
consistent with the existing acupuncture 
literature: Li et al., in a multicentre, single-
blind, placebo-controlled trial, found 
acupuncture significantly reduced 
endometriosis-associated pain relative to 
sham acupuncture, corroborating the 
analgesic effects seen in the present 
embedding group (17). 
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Unnisa et al. similarly found non-
pharmacological management of 
dysmenorrhea to be safe and effective, and 
that dysmenorrhea meaningfully affects 
quality of life (27) — consistent with the 
within-group improvements observed in both 
arms here. The quality-of-life gains in both 
groups, while clinically meaningful, did not 
reach between-group significance, which we 
attribute to a small effect size relative to the 
available sample size. 

4.3. Hormonal changes and ovarian reserve 

The significant within-group FSH and LH 
reductions in both arms are consistent with 
known suppressive effects of endometriosis 
management on the hypothalamic-pituitary-
ovarian axis. Endometriosis is an oestrogen-
dependent, progesterone-resistant condition 
driving ectopic endometrial implantation, 
reduced apoptosis, and heightened oxidative 
stress and peritoneal inflammation (6,28); a 
primary goal of hormonal and 
complementary treatments alike is to 
suppress gonadotrophin secretion, reducing 
menstrual flow and disease activity. The 
equivalence of FSH and LH reductions 
between groups suggests TEA may exert a 
modulatory effect on this axis broadly 
comparable to conventional 
pharmacotherapy, consistent with Lin et al.'s 
report of meaningful AFC and hormonal 
improvements with acupuncture-based 
approaches to diminished ovarian reserve, a 
condition sharing hypothalamic-pituitary-
ovarian pathways with endometriosis (29). 

Evidence for hormonal assessment in 
acupoint-based studies remains limited: Chen 
et al.'s meta-analysis of 14 trials found 
acupuncture significantly improved 
endometriosis-related pain (19) but did not 
assess hormonal parameters. AFC is known 
to be reduced in endometriosis relative to 
unaffected controls (30), relevant 
background for this cohort's low baseline AFC 
(Section 4.3). AFC declined significantly 
within both groups, with no significant 

between-group difference; without an 
untreated control arm, these data do not 
establish whether either intervention affects 
ovarian reserve, and should not be read as 
evidence that TEA preserves or improves it. 

4.4. Safety profile and clinical implications 

In this trial, adverse effects attributable to 
TEA were limited to localised, transient 
reactions at the implantation site — mild 
stiffness, erythema, bleeding, and oedema — 
all resolving without intervention (Section 
4.5). The actual comparator, combined oral 
contraceptives and dienogest, has its own 
recognised tolerability profile (breakthrough 
bleeding, headache, mood-related effects), 
though a recent meta-analysis found the two 
agents broadly comparable in tolerability for 
endometriosis treatment (34). (Other first-
line agents such as NSAIDs and COX-2 
inhibitors, not used as the comparator here, 
carry their own gastrointestinal and 
cardiovascular risk profiles (31,32). Adverse-
event ascertainment was not fully symmetric 
between groups — TEA events followed the 
structured protocol in Section 3.4.3, while 
classical-therapy events relied on open-
ended participant report — so comparative 
safety conclusions should be interpreted 
cautiously; TEA's localised, self-limiting 
profile may still make it worth considering 
where conventional therapy is poorly 
tolerated or contraindicated. 

These findings extend prior evidence 
supporting acupuncture-based interventions 
in endometriosis management (17,18), 
showing that TEA achieved no statistically 
significant difference in trajectory from 
classical medical therapy across pain, 
hormonal, and quality-of-life domains, with 
fewer sessions than conventional manual 
acupuncture (11,16). This is consistent with 
two recent large network meta-analyses of 
acupuncture-related therapies for 
endometriosis-associated pain (42 
trials/3635 participants; 23 trials) that 
likewise found such therapies effective and 
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safe without a clearly superior technique 
(20,21). Given the chronic, relapsing nature 
of endometriosis, interventions offering 
durable control with minimal systemic risk 
carry substantial clinical value. 

4.5. Implications for fertility 

Although fertility outcomes were not 
assessed here, the interaction between 
acupuncture-based interventions and the 
neuroendocrine system warrants further 
study; the broader literature on acupuncture 
as an adjunct to assisted reproduction, 
including IVF-embryo transfer, shows mixed 
results, likely reflecting heterogeneity in 
protocols and populations (33). Future 
studies should prospectively evaluate TEA's 
impact on fertility outcomes — live birth 
rate, implantation rate, ovarian reserve — in 
women with endometriosis seeking 
conception. 

4.6. Limitations 

Several limitations should be 
acknowledged. First, the relatively small 
sample size (n = 80) may have reduced 
statistical power — particularly for AFC and 
quality of life, where between-group effect 
sizes were small — and limits the precision of 
the exploratory time-point contrasts in Table 
2, which should be read as hypothesis-
generating rather than confirmatory, since 
none of the individual time-point 
comparisons survived correction for multiple 
comparisons. Second, the absence of a sham-
embedding control precludes definitive 
attribution of effects to the specific 
physiological action of TEA versus non-
specific therapeutic factors. Third, the six-
month follow-up cannot characterise long-
term recurrence or fertility outcomes. 
Fourth, the standardised point prescription 
used across all patients, irrespective of 
individual TCM pattern, may not reflect 
optimal individualised practice. Finally, the 
unblinded design for participants and 
clinicians introduces potential observer and 

performance bias, and because parity was 
not a randomisation stratification factor, the 
baseline imbalance in previous pregnancies 
(Section 4.1) should be regarded as a chance 
finding typical of a modestly sized trial; this 
imbalance was not adjusted for in the 
primary analyses and should be considered a 
residual confounder. Fertility outcomes (e.g., 
pregnancy rate, need for assisted 
reproduction) were not assessed and remain 
an important target for future research 
(Section 5.5). Future trials should be larger, 
multicenter, sham-controlled, and longer in 
follow-up. 

5. Conclusion 

Both TEA and classical medical therapy 
produced significant, clinically meaningful 
reductions in dyspareunia, dysmenorrhea, 
and gonadotrophin levels in women with 
endometriosis. For dyspareunia, no 
statistically significant difference in trajectory 
was observed between groups over six 
months (non-significant group×time 
interaction); a modest overall difference 
favoured classical therapy on omnibus 
testing, though no individual time-point 
comparison survived correction for multiple 
testing. Dysmenorrhea showed no significant 
between-group difference at any level of 
analysis. TEA achieved these effects with 
adverse effects limited to mild, transient 
local reactions and fewer treatment visits, 
though safety ascertainment was not fully 
symmetric between groups; TEA's promise as 
a safe, effective complementary intervention 
warrants confirmation with matched safety 
monitoring. The comparable FSH and LH 
suppression across groups suggests a shared 
modulatory effect on the hypothalamic-
pituitary-ovarian axis, though the precise 
mechanisms warrant further investigation. 

These findings support TEA's promise as a 
lower-risk alternative or adjunct to 
conventional treatment for endometriosis-
associated pain. Future research should 
prioritise larger randomised trials with sham 
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controls, extended follow-up, and fertility-
outcome assessment to establish TEA's full 
therapeutic scope and optimal clinical 
application. 
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