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Abstract 

Background: Transvaginal radiofrequency ablation (TRFA) is a minimally invasive, 
uterus-preserving technique for symptomatic uterine fibroids. This study evaluates its 
two-year clinical and volumetric outcomes, safety profile, patient satisfaction, and rein-
tervention rates. Methods: In this single-center, retrospective, single-arm observational 
cohort study, 121 premenopausal women underwent outpatient TRFA under general an-
esthesia between 2018 and 2023. Follow-up visits at 1, 6, 12, and 24 months assessed fi-
broid volume reduction, symptom improvement using the Uterine Fibroid Symptom and 
Quality of Life Questionnaire (UFS-QoL), vascularity, satisfaction, complications, and the 
need for reintervention. A total of 169 fibroids were treated. Results: TRFA resulted in 
progressive fibroid shrinkage, with a mean volume reduction of 57.97% at 6 months and 
60.75% at 24 months, accompanied by sustained improvement in UFS-QoL scores (from 
30.19 at baseline to 14.97 at 24 months). Patient satisfaction was high (96.61%). Complica-
tions were infrequent and predominantly mild, and recovery was rapid, with short post-
operative analgesia (mean 2.87 days) and limited sick leave (mean 3.34 days). The two-
year reintervention rate was 24.79%, with a substantial proportion corresponding hyster-
oscopic procedures planned a priori as part of a sequential therapeutic strategy. Among 
22 pregnancies recorded after TRFA, 81.82% resulted in term deliveries with favorable 
neonatal outcomes although fertility was not a predefined study endpoint. Conclusions: 
TRFA appears to be a safe, effective, and well-tolerated minimally invasive treatment for 
symptomatic uterine fibroids, offering durable symptom relief and significant volume re-
duction and rapid recovery, and encouraging reproductive outcomes. Within the limita-
tions of its single-arm observational design, these results support TRFA as a valuable 
uterus-preserving therapeutic option. 
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1. Introduction 
Uterine fibroids are benign monoclonal tumors arising from the myometrial muscle 

and constitute the most common neoplasm of the female reproductive tract, affecting 70–
80% of women of reproductive age [1,2]. 

Their etiology is multifactorial and involves genetic, hormonal, and environmental 
factors. Although most patients remain asymptomatic, approximately 30% experience 
symptoms such as menorrhagia, dyspareunia, pelvic pain, pressure-related complaints, 
or reproductive dysfunction. Clinical severity depends on the size, number, and location 
of the fibroids, as well as on patient-specific characteristics including age and hormonal 
status and tends to be more pronounced in women of African descent [3]. Fibroids nega-
tively affect quality of life and impose a substantial burden on healthcare systems [4]. 

Conventional management of uterine fibroids includes both medical and surgical 
therapies, each with variable efficacy and limitations. Pharmacological treatments provide 
symptomatic relief but are often limited by recurrence once therapy is discontinued. My-
omectomy allows for uterine preservation; however, postoperative recovery and obstetric 
implications vary according to the surgical approach. Hysterectomy offers a definitive so-
lution but results in permanent loss of fertility and may carry long-term metabolic conse-
quences even when the ovaries are preserved [5–7]. 

In response to the growing demand for uterus-preserving alternatives, several mini-
mally invasive techniques have been developed, including transvaginal radiofrequency 
ablation (TRFA). 

TRFA involves the delivery of high-frequency alternating electrical current (350–500 
kHz) through an ultrasound-guided electrode inserted into the fibroid, generating local-
ized thermal energy (60–100 °C) that induces coagulative necrosis and subsequent fibroid 
volume reduction. 

Beyond immediate thermal injury, TRFA leads to progressive devascularization of 
the treated fibroid, resulting in ischemia and gradual tissue resorption. These vascular 
changes, together with the reduction in fibroid volume, contribute to sustained symptom 
relief over time, particularly with respect to bleeding and pressure-related symptoms. 

Since its approval by the U.S. Food and Drug Administration in 2012 for the treat-
ment of uterine fibroids, TRFA has evolved through different approaches. The laparo-
scopic (Acessa) and transcervical (Sonata) techniques were initially introduced, followed 
more recently by the transvaginal approach, which allows ultrasound-guided needle in-
sertion through the vaginal wall without abdominal incisions or cervical dilation. Overall, 
TRFA aims to reduce fibroid volume and improve associated symptoms [8–11]. 

The aim of this study is to evaluate the two-year clinical outcomes of transvaginal 
radiofrequency ablation for symptomatic uterine fibroids, focusing on therapeutic efficacy, 
safety, and the need for reintervention. 

2. Materials and Methods 
This was a single-center, retrospective, single-arm observational cohort study, in-

cluding a 24-month follow-up of 121 patients who underwent TRFA for symptomatic 
uterine fibroids at Hospital Puerta de Hierro (Madrid, Spain) between July 2018 and No-
vember 2023 (Figure 1). The primary outcomes were therapeutic efficacy, safety, patient 
satisfaction, and the need for reintervention. Written informed consent for the anony-
mized use of clinical data and images was obtained from all participants at the time of the 
intervention. The retrospective analysis of these data was approved by the Institutional 
Review Board. 
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Figure 1. Flow diagram of the study. 

Inclusion and Exclusion Criteria: Eligible patients were women aged ≥ 18 years with 
symptomatic fibroids, defined as menstrual bleeding requiring sanitary product changes 
more often than every 2 h for at least one day, and with a fibroid volume ≤ 220 cm3 or 
multiple fibroids totaling ≤ 220 cm3. Exclusion criteria included fibroids > 220 cm3, FIGO 
type 7 lesions or those without vaginal access, current pregnancy, active pelvic inflamma-
tory disease, or pelvic infection within the preceding 3 months. Ongoing hormonal ther-
apy or other symptomatic treatments were permitted. 

Preoperative Assessment: Before the procedure, all patients underwent a compre-
hensive gynecological examination and two-dimensional Doppler ultrasound. Fibroids 
were classified according to the FIGO system [12,13], and vascularity was assessed fol-
lowing the MUSA criteria [14]. The three largest orthogonal diameters were recorded for 
each fibroid, and volume was calculated using the formula 0.5233 × a × b × c. Symptom 
burden and quality of life were evaluated using the Uterine Fibroid Symptom and Health-
Related Quality of Life Questionnaire (UFS-QoL) [15,16]. 

In eight patients with symptomatic fibroids containing a submucosal component and 
a Lasmar-STEPW score ≥5 [17], TRFA was used as an adjunctive treatment to reduce fi-
broid volume and vascularization prior to a planned hysteroscopic resection. 

TRFA Procedure: Procedures were performed under general anesthesia. Surgery 
was scheduled independently of the menstrual cycle and required no specific preparation. 
Prophylactic intravenous cefazolin (2 g) and dexamethasone (8 mg) were administered. 
Patients were positioned in lithotomy. Two dispersive electrodes were placed on the inner 
thighs, and the radiofrequency generator was connected to a cold saline bag to allow con-
tinuous electrode cooling. TRFA was performed using the STARmed generator (JJP Hos-
pitalaria S.L., Sevilla, Spain) at a fixed power of 100 W. A 35 cm, 17-gauge needle electrode 
with a 10 mm active tip (REF 17-35s10F) was used under real-time guidance with a Philips 
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Affiniti 70W ultrasound system, assisted by a 15-gauge metal guide placed on the vaginal 
probe (Figure 2). Until January 2021, an ultrasound-guided biopsy was performed before 
ablation using an 18-gauge, 30 cm semiautomatic needle (M-Biopsy REF N 30118030, 
Stenløse, Denmarkø). Biopsy was subsequently discontinued due to its limited diagnostic 
yield and the adequacy of imaging criteria to confirm benignity, as TRFA is contraindi-
cated in fibroids that do not meet benign imaging features. Thereafter, fibroid benignity 
was assessed exclusively using strict sonographic criteria. Imaging features considered 
compatible with benign fibroids included well-defined margins and regular contours, ho-
mogeneous echogenicity, absence of central necrosis or irregular cystic areas, lack of rapid 
growth on serial follow-up, predominantly peripheral or low vascularity without aberrant 
central vessels (according to MUSA criteria), and a stable relationship with the surround-
ing myometrium, with no signs of infiltration. Fibroids showing imaging features suspi-
cious for malignancy were excluded from TRFA. 

 

Figure 2. (A) RFA electrode. (B) TRFA generator. (C) Vaginal transducer with guide. Image created 
by the author. 

The goal of TRFA was to induce 1 cm3 necrotic areas within the fibroid, with an av-
erage ablation time of approximately 10 s per application. Treatment was considered com-
plete when ablation lines covered all ultrasound sections of the fibroid (Figure 3). 

 

Figure 3. (A) Transducer with radiofrequency electrode. (B) Ultrasound appearance of ablation 
within the fibroid. (C) Transvaginal puncture sites after TRFA. Image created by the author. 
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The procedure was carried out on an outpatient basis. Postoperative analgesia con-
sisted of mild oral agents as needed. Antibiotics or corticosteroids were not prescribed. 
Patients were advised to avoid high-impact exercise for one week. 

Follow-Up: Follow-up visits were scheduled at 1, 6, 12, and 24 months. The first post-
operative visit assessed symptom evolution, patient satisfaction, analgesic use, and dura-
tion of sick leave. Unscheduled medical visits and complications were documented and 
classified according to the Clavien–Dindo system [18]. At 6 and 24 months, patients com-
pleted the UFS-QoL questionnaire again, and Doppler ultrasound assessed fibroid size 
and vascularity (Figure 4). The need for additional medical therapy for bleeding control 
or for reintervention was documented. 

 

Figure 4. (A) Fibroid before TRFA. (B) Fibroid 6 months after TRFA. (C) Fibroid 12 months after 
TRFA. 

Statistical analysis: Descriptive statistical analysis was performed using SPSS version 
29 (IBM Corp., Armonk, NY, USA). Variables analyzed included baseline patient and fi-
broid characteristics, symptom evolution (pre- and post-TRFA UFS-QoL), procedural de-
tails, reintervention type, and subsequent reproductive outcomes. Categorical variables 
were summarized as absolute and relative frequencies (percentages), while continuous 
variables were described using the mean or the median, and the range. 

Longitudinal changes in fibroid volume and UFS-QoL symptom severity scores were 
analyzed using linear mixed-effects models to account for repeated measurements and 
clustering within patients. Time since treatment was included as a fixed effect, and a ran-
dom intercept for patient was specified in all models. Fibroid volume models were ad-
justed for baseline fibroid size (<50 vs. ≥50 cm3), fibroid type (grouped into clinically mean-
ingful categories), fibroid location, number of fibroids, concomitant medical therapy dur-
ing follow-up, and planned sequential hysteroscopy. UFS-QoL symptom severity scores 
were analyzed at the patient level, with models adjusted for age, parity, number of fi-
broids, concomitant medical therapy during follow-up (yes/no), and planned sequential 
hysteroscopy (yes/no). Fibroids classified as FIGO type 8 were described descriptively but 
excluded from predictor analyses due to their atypical location and low frequency. Model 
estimates are reported with 95% confidence intervals. Sensitivity analyses excluding pa-
tients undergoing planned sequential hysteroscopy were performed to assess the robust-
ness of the findings. These analyses were conducted using R 4.5.0 (R Core Team, Vienna, 
Austria). AI tools (ChatGPT 5.2) were used solely for language editing; scientific content 
is fully author-generated. 

3. Results 
Figure 1 presents the flow diagram of the study. A total of 121 premenopausal pa-

tients were treated, with 169 fibroids ablated (mean 1.4 fibroids per patient). The mean 
age of the cohort was 40.85 years. Baseline demographic, clinical and fibroid characteris-
tics are summarized in Table 1. 
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Table 1. Patient and treated fibroid characteristics. 

Patients  
(n = 121) 

Age: mean (range) 40.85 years old (25–56) 
Ethnicity: 
Caucasian 

Latin American 
African American 

Asian 
North African 

 
73 (60.33%) 
42 (34.71%) 
2 (1.65%) 
1 (0.83%) 
3 (2.48%) 

Parity: 
Nulliparous 
Multiparous 

 
61 (50.41%) 
60 (49.59%) 

Main symptoms: 
Heavy menstrual bleeding 

Heavy menstrual bleeding and compressive 
Heavy menstrual bleeding and infertility 

 
70 (57.85%) 
43 (35.54%) 
8 (6.61%) 

Treatment prior to TRFA 121 (100%) 

Fibroids  
(n = 169) 

Number per patient: mean (range) 1.40 (1–5) 
Location: 
Anterior 
Posterior 
Fundus 
Cervical 

 
68 (40.24%) 
71 (42.01%) 
27 (15.98%) 
3 (1.77%) 

FIGO fibroid type: 
Type 1 
Type 2 
Type 3 
Type 4 
Type 5 
Type 6 
Type 8 

Type 2–5 
Type 2–4 
Type 3–5 

 
2 (1.18%) 

10 (5.92%) 
35 (20.71%) 
27 (15.98%) 
20 (11.83%) 
6 (3.55%) 
3 (1.78%) 

47 (27.81%) 
12 (7.10%) 
7 (4.14%) 

Volume: mean (range) 32.25 cm3 (0.3–218.84) 
Maximum diameter: mean (range) 3.75 cm (0.8–9) 

MUSA vascularization: 
Type 2 
Type 3 

 
167 (98.82%) 

2 (1.18%) 
UFS-QoL prior to TRFA: mean (range) 30.19 (12–40) 

Data are expressed as frequencies (percentages), unless otherwise indicated. 

The most common fibroid location was posterior (42.01%) and anterior (40.24%), with 
fundal localization being less frequent. According to the FIGO classification, type 3 and 
combined type 2–5 fibroids were the most prevalent. Mean fibroid volume was 32.25 cm3, 
with a mean maximum diameter of 3.75 cm. Vascularity assessed by MUSA criteria was 
type 2 in 98.82% of cases. The mean baseline UFS-QoL symptom severity score was 30.19. 
All TRFA procedures were completed on an outpatient basis. Mean ablation time per fi-
broid was 238 s. Patient satisfaction was high, with 96.61% reporting being satisfied or 
very satisfied. Recovery was rapid, with short sick leave duration and limited need for 
postoperative analgesia. Procedure-related characteristics are detailed in Table 2. 
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Table 2. Procedure characteristics. 

Ablation Time Per Fibroid: Mean (Range) 238 s (10–840) 
Patient satisfaction with the technique: 

Very satisfied 
Satisfied 

Somewhat dissatisfied 
Dissatisfied 

 
60/118 (50.85%) 
54/118 (45.76%) 
4/118 (3.39%) 

0/118 (0%) 
Sick leave: mean (range) 3.34 days (0–15) 

Postoperative analgesia: mean (range) 2.87 days (0–8) 
Procedure on an outpatient basis 121/121 (100%) 

Complications classified according to Clavien–Dindo: 
Grade I: mild vaginal bleeding 

Grade II: inflammatory syndrome 
Grade III: 

3a: Hysteroscopy for myoma resection in consultation 
3b: 

Intestinal perforation  
Surgical hysteroscopy 

 
Grade IV 
Grade V 

 
5/121 (4.13%) 
2/121 (1.65%) 

 
15/121 (12.39%) 

 
 

1/121 (0.83%) 
3/121 a (2.48%) 

 
0/121 (0.0%) 
0/121 (0.0%) 

Data are expressed as frequencies (percentages), unless otherwise indicated. a All 3 at 7 months after 
TRFA. 

Complications were minimal: grade I occurred in 4.13% (mild vaginal bleeding), 
grade II in 1.65% (inflammatory syndrome treated with corticosteroids), grade IIIa in 12.39% 
(office hysteroscopy), and grade IIIb in 3.30% (including one bowel perforation and three 
operative hysteroscopies). The patient with bowel perforation presented 48 h after the 
procedure with progressive abdominal pain and required exploratory laparoscopy with 
segmental bowel resection and primary anastomosis, with complete postoperative recov-
ery. No grade IV or V complications were observed. 

Reintervention was required in 24.79% of patients, at a median of 8 months after 
TRFA. Most reinterventions consisted of hysteroscopic procedures, 44.4% of which had 
been preplanned as part of a complementary sequential treatment strategy following 
TRFA, while myomectomy and hysterectomy were less common. The rate of unplanned 
reintervention was 18.18% (Table 3). 

Table 3. Reinterventions. 

Frequency of reinterventions 30/121 (24.79%) 
Time to reintervention: median (range) 8 months (7–22) a 

Type of reintervention: 
Hysteroscopy: 

Operating room 
Consultation room 

Myomectomy 
Hysterectomy 

 
18/30 (60.0%) a 

3/18 b 
15/18 b 

6/30 (20.0%) 
6/30 (20.0%) 

Rate of unplanned reintervention 22/121 (18.18%) 
Data are expressed as frequencies (percentages), unless otherwise indicated. a 8/18 (44.4%) hyster-
oscopic procedures had been preplanned as complementary treatment. b Complete resection in 100% 
of cases. 
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Fibroid Volume Reduction, Vascularity, and Symptom Improvement: Progressive 
reduction in fibroid volume was observed throughout follow-up, accompanied by symp-
tomatic improvement. At 6 months, mean fibroid volume reduction exceeded 50%. Alt-
hough most fibroids decreased in size, a small proportion increased in volume (7/165; 
4.24%). At this point, 87.88% exhibited MUSA type 1 vascularity, and the mean UFS-QoL 
score had improved to 16.88. These findings remained stable at 12 months and further 
improved at 24 months, with increasing rates of MUSA type 1 vascularity and sustained 
symptom relief (Table 4). 

Table 4. Post-procedural outcomes in fibroid volume and symptoms. 

At 6 
months 

Percentage reduction in fibroid volume: 
mean (range) 

57.97% (from 112.22% increase to 
100% reduction) 

Maximum fibroid diameter: mean 
(range) 2.68 cm (0–8.4) 

MUSA vascularization: 
Type 1 
Type 2 
Type 3 

 
145/165(87.88%) 
19/165 (11.51%) 
1/165 (0.61%) 

UFS-Qo 16.88 (8–34) 

At 12 
months 

Percentage reduction in fibroid volume: 
mean (range) 

58.17% (from 434% increase a to 
100% reduction) 

Maximum fibroid diameter: mean 
(range) 2.47 cm (0–8.4) 

MUSA vascularization: 
Type 1 
Type 2 

 
117/137 (85.40%) 
20/137 (14.60%) 

At 24 
months 

Percentage reduction in fibroid volume: 
mean (range) 

60.75% (from 340.56% increase to 
100% reduction) 

Maximum fibroid diameter: mean 
(range) 2.27 cm (0 to 8.9 cm) 

MUSA vascularization: 
Type 1 
Type 2 

 
108/119 (90.76%) 
11/119 (9.24%) 

UFS-Qo 14.97 (8–28) 
Complementary treatment: 

No treatment 
Tranexamic acid 

Progestogens (oral or IUD) 

 
57/83 (68.67%) 
5/83 (6.03%) 

21/83 (25.30%) 
Data are expressed as frequencies (percentages), unless otherwise indicated. a In pregnant patient. 

Need for Additional Treatment at 24 Months: Among patients evaluated at 24 
months (n = 83), 68.67% required no further treatment. When complementary medical 
management was needed, it mainly consisted of hormonal therapy, with tranexamic acid 
used in a minority of cases (Table 4). 

Longitudinal analysis of fibroid volume and symptom severity: 
Linear mixed-effects modeling demonstrated a significant and progressive reduction 

in fibroid volume over time following TRFA. Compared with baseline, mean fibroid vol-
ume decreased significantly at all follow-up visits, with the largest reduction observed at 
24 months, supporting a sustained treatment effect rather than a transient volume change 
(Supplementary Table S1). Baseline fibroid size was the strongest independent determi-
nant of absolute volume throughout follow-up, with larger fibroids remaining larger in 
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absolute terms despite treatment-related volume reduction. Fibroid type was associated 
with differences in absolute volume after adjustment, whereas fibroid location was not 
independently associated with volume. A higher number of fibroids was associated with 
smaller mean fibroid volume, consistent with a distribution of total fibroid burden across 
multiple lesions. Concomitant medical therapy during follow-up was not independently 
associated with fibroid volume. Planned sequential hysteroscopy showed a non-signifi-
cant trend toward lower volume; however, sensitivity analyses excluding these patients 
yielded consistent results, confirming the robustness of the observed volume reduction 
over time (Supplementary Table S2). 

In parallel, UFS-QoL symptom severity scores improved markedly and significantly 
over time. Compared with baseline, UFS-QoL scores decreased substantially at 6 months 
and continued to improve at later follow-up visits, indicating a sustained symptomatic 
benefit following TRFA (Supplementary Table S3). Time since treatment was the strongest 
determinant of symptom improvement, while age, parity, and number of fibroids were 
not independently associated with symptom severity. Concomitant medical therapy dur-
ing follow-up was independently associated with higher UFS-QoL scores, suggesting 
greater residual symptom burden among patients requiring additional medical treatment. 
Planned sequential hysteroscopy was not independently associated with symptom sever-
ity, and sensitivity analyses excluding these patients confirmed that the observed im-
provement in symptoms was not driven by sequential surgical management (Supplemen-
tary Table S4). 

Reproductive Outcomes: A total of 22 pregnancies occurred after TRFA. Fertility was 
not a predefined study endpoint, but pregnancies had been recorded as a relevant clinical 
outcome. Of these, 81.82% resulted in term deliveries, with a cesarean section rate of 
27.78%. Obstetric complications were uncommon and limited to postpartum hemorrhage. 
Median time from TRFA to conception was 11.5 months. Perinatal outcomes are summa-
rized in Table 5. 

Table 5. Pregnancies after TRFA. 

Number of pregnancies 22 
Types: 

First trimester abortions 
Full-term pregnancies:  

Cesarean sections 
Eutocic delivery 

Instrumental delivery 

 
4 (18.18%) 

18 (81.82%) 
5/18 (27.78%) 
9/18 (50.0%) 
4/18 (22.22%) 

Complications 2 a (11.11%) 
Time from TRFA to pregnancy: median (range) 11.5 months (3–23) 

Gestational age at birth: median (range) 40 weeks (37 + 6 to 41 + 4) 
Birth weight: median (range) 3.400 kg (2.660–3.880) 

Data are expressed as frequencies (percentages), unless otherwise indicated. a 2 postpartum hemor-
rhage. 

4. Discussion 
The findings of this study support the efficacy and safety of TRFA as a minimally 

invasive therapeutic alternative for symptomatic uterine fibroids. The most pronounced 
clinical effect was observed during the first six months after treatment, reflecting an early 
and meaningful reduction in symptoms. These initial benefits remained stable at 12 and 
24 months, suggesting sustained clinical efficacy over time. Importantly, the results of the 
mixed-effects models suggest that volumetric reduction following TRFA is accompanied 
by sustained symptomatic improvement. Our results align with previously published 
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studies, reporting comparable trends in symptom improvement and volumetric reduction 
following TRFA [8,9,11,19]. 

Smaller fibroids demonstrated a greater volume reduction and more pronounced 
symptomatic improvement. Among the 169 fibroids treated, 113 achieved a reduction 
greater than 50% at six months, most of which corresponded to myomas with lower base-
line volume (mean: 23.26 cm3; range: 0.3–138 cm3). This response pattern reinforces the 
influence of baseline fibroid size on treatment efficacy, consistent with the findings of San-
talla-Hernández et al., who identified initial volume as a key prognostic factor in radiof-
requency ablation [9]. 

The primary methodological limitation of this study is its single-arm observational 
design and the absence of a comparison group, which restricts the ability to draw direct 
comparisons with established therapeutic alternatives such as myomectomy, uterine ar-
tery embolization (UAE), or medical management. The heterogeneity of clinical indica-
tions and patient preferences did not allow the establishment of a homogeneous compar-
ative group without introducing selection bias; therefore, a non-randomized observa-
tional design was adopted. In addition, the single-center nature of the study may limit the 
generalizability of the results to other settings with different levels of expertise or techno-
logical availability. Furthermore, the presence of planned sequential treatments, such as 
complementary hysteroscopic procedures in selected cases, may introduce additional bias 
in the interpretation of clinical outcomes and reintervention rates. These limitations 
should be considered when interpreting the findings and support the need for future mul-
ticenter comparative studies to further validate these findings. 

Patient selection criteria for TRFA are still evolving, as this is a relatively recent and 
increasingly adopted technique. An absolute limitation remains the requirement for ade-
quate vaginal access to the fibroid, regardless of its size or FIGO classification. In addition, 
available evidence suggests that in cases of large fibroids or multiple lesions, the risk of 
adverse effects related to extensive coagulative necrosis may be increased. These consid-
erations highlight the importance of careful patient selection and the need to further refine 
indication criteria as clinical experience with TRFA continues to accumulate. 

The decision to discontinue routine pre-ablation biopsy was based on its limited di-
agnostic yield and the use of strict imaging-based selection criteria. This approach was 
applied cautiously, excluding cases with features suspicious for malignancy or considered 
at higher risk, and should be interpreted within this context. 

TRFA provides symptomatic improvement comparable to myomectomy, with the 
advantages of ambulatory performance and shorter recovery time. However, its utility 
may be limited in cases of multiple or large fibroids, in which surgical resection remains 
more appropriate [20,21].Compared with UAE, TRFA is associated with less postopera-
tive pain, reduced analgesic requirements, and a faster return to normal activities. UAE, 
although offering sustained symptom control, carries a reported reintervention rate of 29–
33% at five years [22,23]. 

Oral GnRH antagonists have demonstrated substantial efficacy in reducing men-
strual bleeding and improving quality of life, but their impact on fibroid volume is modest. 
Long-term use requires add-back therapy, temporarily restricts fertility, and is associated 
with symptom recurrence after discontinuation [24,25]. 

In this study, the TRFA reintervention rate (24.79%) was comparable to that of myo-
mectomy series. Importantly, a substantial proportion (44.4%) of hysteroscopic proce-
dures were intentionally planned as part of a sequential approach, particularly in submu-
cosal fibroids with high Lasmar-STEPW scores—reflecting a deliberate therapeutic strat-
egy rather than failure of the initial procedure [26]. 
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Although rare, serious complications may occur. In our series, one case of bowel per-
foration required surgical management and resulted in complete recovery, underscoring 
the importance of appropriate training and standardized procedural safeguards. 

Regarding reproductive outcomes, available evidence on fertility following TRFA re-
mains limited but encouraging. Reported pregnancy and live birth rates appear compara-
ble to those achieved with other minimally invasive fibroid treatments, although current 
data are insufficient to draw definitive conclusions [27,28]. In our cohort, although repro-
ductive outcomes after TRFA were also favorable, fertility assessment was not a primary 
objective of the study but rather an additional clinical outcome observed during follow-
up. 

In line with the ongoing shift toward increasingly less invasive approaches in gyne-
cology, TRFA can be regarded as a therapeutic option that aligns with recent literature 
highlighting the growing role of ultra-minimally invasive surgery and its favorable clini-
cal outcomes [29,30]. 

5. Conclusions 
Transvaginal radiofrequency ablation appeared to be an effective, safe, and well-tol-

erated treatment for symptomatic uterine fibroids, with a high patient satisfaction rate 
(96.61%) and an ambulatory profile that enables rapid recovery. Over the 24-month fol-
low-up period, a progressive reduction in fibroid volume was observed (up to 60.75%), 
together with sustained improvement in quality-of-life scores and significant symptom 
relief. Although reinterventions occurred in 24.79% of patients, most consisted of hyster-
oscopic procedures intentionally planned as part of a sequential therapeutic strategy, fa-
cilitated by TRFA to optimize myoma resection. Complications were infrequent and gen-
erally mild, supporting the favorable safety profile of the technique. Reproductive out-
comes were encouraging, with 81.82% of pregnancies resulting in term deliveries and fa-
vorable neonatal parameters. Given the observational nature of the study, these results 
reflect observed associations rather than causal relationships and should be interpreted in 
light of the single-arm design and the absence of a comparison group. 

While larger studies are needed to confirm these findings, TRFA emerges as a strong 
therapeutic option for women with symptomatic fibroids, particularly those seeking uter-
ine preservation and a faster return to daily activities. Within this context, TRFA repre-
sents a minimally invasive approach that aligns with current trends toward uterus-pre-
serving and patient-centered gynecologic care. 
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