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Objective: To evaluate whether transvaginal radiofrequency (RF) ablation of fibroids is a technique that can be offered to women with
reproductive desires.

Design: Unicentric, prospective, observational study.

Setting: University Hospital.

Patient(s): Twenty-seven individuals who desired to become mothers after undergoing RF ablation for symptomatic fibroids.
Intervention(s): Transvaginal RF ablation for symptomatic fibroids with a maximum total volume of 145 cm”>.

Main Outcome Measure(s): The reduction in the size of the fibroids, improvement of symptoms, and reproductive outcomes during the
24 months after the ablation. For patients who achieved pregnancy, we assessed the type of conception, course of gestation, type of
delivery, neonatal outcomes, and occurrence of both maternal and fetal complications.

Result(s): A statistically significant reduction in symptoms related to the fibroids 6 months after the ablation was demonstrated
through the implementation of the Symptom Severity Scale. No patient required hospitalization after the procedure, and on average
from the third day after intervention, they resumed their work activities without the need for analgesics. Among those patients who
attempted pregnancy during the 24-month follow-up period, 73.68 % (14/19) achieved motherhood. There were no cases of uterine
rupture, premature birth, or intrauterine fetal death.

Conclusion(s): Radiofrequency ablation for fibroids seems to be a promising, safe, and low-complexity alternative that does not
appear to interfere with the development of a normal term gestation. (F S Rep® 2024;5:320-7. ©2024 by American Society for
Reproductive Medicine.)
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most frequent benign solid tu-

mors in women of reproductive
age, with a cumulative incidence at 50
years of between 70% in Caucasian
women and 80% in African American
women (1). Despite this high preva-
lence, their etiologic and prognostic

F ibroids or leiomyomas are the

factors remain unclear. Most women
with fibroids remain asymptomatic;
however, up to 25% of them experience
symptoms that include menorrhagia,
dyspareunia, secondary dysmenorrhea,
pelvic pain, compressive symptoms, or
infertility, originating an important
public health problem (2).
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Different treatments are described
to improve their symptoms—from hor-
monal therapies to the use of interven-
tional radiology or conservative
surgeries, such as hysteroscopy or myo-
mectomy. The definitive treatment is
the hysterectomy, which is the second
most frequent surgery in women after
cesarean section and is associated
with a significant morbidity and mor-
tality and high economic expense
(3-7).

The classic approaches, medical or
surgical, seem insufficient to meet the
needs of today’s society where more
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women demand conservative options that allow the preserva-
tion of the uterus (8-11). The chronological delay of
motherhood represents a significant number of patients
with fertility problems who have uterine fibroids. These
patients often have limited timeframes for achieving
pregnancy because of their age, which further complicates
the surgical approaches that require extended waiting times
before allowing pregnancy (12). For this reason, in recent
years, the development of less invasive alternatives has
been promoted, such as radiofrequency (RF) ablation, which
has already demonstrated its efficacy for the treatment of
other solid tumors in the liver and other organs (13, 14).

The RF ablation technique is based on the application of a
high frequency electrical current (400 kHz) that produces heat
(>65°C) inside the fibroid, achieving coagulative necrosis or
irreversible cellular death of the tissue and blood vessels
(15). The necrotic tissue is subsequently reabsorbed, achieving
reductions of 60%-80% of the fibroid’s volume in a period of
6-12 months after treatment (16). Radiofrequency ablation
pursues 2 main objectives: to reduce the fibroid’s size and
to improve the symptoms associated with the fibroids. Among
the different approaches described for the application of RF,
transvaginal access makes it possible to treat fibroids on an
outpatient basis, with a minimum discomfort and a shorter re-
covery period.

The current scientific evidence published on the treat-
ment of fibroids with RF ablation is scarce and heterogeneous
(17-26), and there are few studies that have assessed the
safety of the technique in terms of reproductive results.
Therefore, the aim of this study was to evaluate the
symptomatic control and reproductive outcomes of patients
who had previously undergone transvaginal RF ablation.

MATERIALS AND METHODS

Twenty-seven of the 78 women who underwent RF treatment
for symptomatic fibroids at our center between July 2018 and
September 2021 desired to become mothers. They were iden-
tified and included in our study. We analyzed the procedure
outcomes and reproductive results of these patients for the
subsequent 24 months after the ablation.

All patients who participated in this study were informed
beforehand and provided their written consent for the anon-
ymous processing of their data. We obtained approval from
the ethics committee of our hospital for the processing of
this data. All patients signed an informed consent form for
the RF ablation technique, and in all cases, they were
informed about the limited published studies supporting its
use in women with reproductive desires.

Before the procedure, our patient’s symptoms were re-
corded according to the Symptom Severity Scale (SSS) (27,
28), a questionnaire used to evaluate the clinical impact asso-
ciated with fibroids, and they all underwent complete gyneco-
logical examination and 2-dimensional Doppler ultrasound.
Its purpose was to accurately classify the fibroids, specifying
the number and their classification according to the Interna-
tional Federation of Gynecology and Obstetrics (FIGO) (29). Its
type of vascularization was assessed following the classifica-
tion of the Morphological Uterus Sonographic Assessment
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(MUSA) (30), and any other relevant findings of the genital
tract were described. The measurements of the 3 largest
orthogonal diameters of each fibroid were recorded to calcu-
late their volume using the ellipsoid volume equation (47/3 x
a X b x ¢), expressed in cubic centimeters, being the variables
a, b, and ¢, the measurements in centimeters of the 3 radii of
the fibroid.

The criteria for indicating the RF ablation technique were
established on the basis of previous studies (18-20) and our
experience in clinical practice to date. The inclusion criteria
considered were adult women with reproductive desires and
with FIGO type 3, 4, 5, and 6 fibroids, with a maximum
volume of <145 cm?, or multiple fibroids whose total
volume did not exceed that value and FIGO type 0, 1, and 2
fibroids identified as high-complexity fibroids through hys-
teroscopy (Lasmar score, >5). In some cases, RF ablation
served as a definitive treatment, whereas in others, it was
used as a preliminary step to hysteroscopy to simplify and
enhance the procedure.

The exclusion criteria were pelvic inflammatory disease
within a period of <3 months, current pregnancy, abnormal
results in endometrial biopsy, FIGO type 7 fibroids, fibroids
of uncertain locations or with volumes of >145 cm?, and
any suspicious uterine tumor lesion that did not meet criteria
for benign behavior.

The surgical technique was performed under general
anesthesia; thus, patients were requested to undergo a com-
plete preoperative study beforehand. The surgical scheduling
was conducted independently of the menstrual cycle and did
not require any specific previous preparation. As a prophylac-
tic measure, 2 g of intravenous cefazolin was administered
before the procedure, along with dexamethasone (8 mg) for
its anti-inflammatory effect. During the procedure, the pa-
tient was placed in a lithotomy position. As safety measures,
2 dispersive electrodes were placed on the inner side of both
thighs, and the generator was connected to a bag of cold sa-
line solution, which allowed for continuous cooling of the
electrode system.

The RF generator used in our center was the STARmed Co.
from JJP Hospitalaria S.L. (Sevilla, Spain), programmed at a
power of 100 W for all ablations. The needle electrode used
was 35 cm long and had a thickness of 17 gauges, with an
active tip of 10 mm (REF 17-35s10F) (Supplemental Fig. 1,
available online), and the ultrasound system used was a Phi-
lips Affiniti 70W. A metal guide of approximately 15-16
gauges was placed on the vaginal probe to allow the needle
to slide without damaging its protective coating.

Because of the tissue destruction caused by the technique,
ultrasound-guided biopsy was performed using a semiauto-
matic needle (M-Biopsy REF N 30118030 18 gauges, 30 cm
in length) before starting the application of electrical current
in all treated patients until January 2021. However, since
then, the biopsy has been discontinued because it was consid-
ered to provide a low representative sample of the tumor and
the ultrasound diagnosis was considered sufficient (assuming
that all treated tumors were benign because RF is not indi-
cated for fibroids that do not meet benign criteria).

The objective of the RF was to produce small areas of ne-
crosis of 1 cm? in the fibroid tissue, with a mean ablation time
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(A) Fibroid types 2—4 before radiofrequency ablation. (B) Fibroid type 1 at 6 months after radiofrequency ablation.
Marin Martinez. Transvaginal radiofrequency and pregnancy. F S Rep 2024.

of approximately 10 seconds. We maintained a distance from
the uterus serosa of at least 0.5 cm because of thermal disper-
sion effect. The number of ablations required to complete the
treatment was determined by the fibroid’s volume.

The procedure was considered completed when the ultra-
sound confirmed an increase in the echogenicity of the fibroid
by >800% or the absence of vascularization in the treated area.
For this purpose, we administered intravenous contrast (So-
noVue [sulfur hexafluoride microbubbles]) before and after
the procedure because it allows for on-site verification of
fibroid vascularization destruction (Supplemental Fig. 2).

The technique was performed on an outpatient basis, and
all procedures were conducted by the same gynecologist.
Written care recommendations were provided on discharge.
For pain management, mild oral analgesics were prescribed
as needed. No maintenance antibiotics were prescribed. Pa-
tients were advised to avoid high-impact exercises during a
week after the surgery.

Postoperative follow-up visits were conducted at 1, 6, and
12 months after the procedure. During the first postoperative
visit, the patient’s clinical progress was assessed, as well as the
duration of analgesic use and work leave. At the 6-month
follow-up, patients were asked to complete the SSS question-
naire once again, and at the 6- and 12-month visits, Doppler
ultrasound was performed to assess the size, location, and
vascularization of the treated fibroids (Fig. 1).

Active attempts to conceive were not advised until 6
months after the treatment to achieve the best results in terms
of fibroid size reduction and symptom control. The follow-up
time of all these patients was 24 months after the RF ablation.

The variables that were collected included patient’s age at
the time of ablation and conception, the number of treated fi-
broids, and their location, volume, vascularization, and FIGO
classification. Obstetric history, symptoms (using the SSS
before ablation and at 6 months after), ablation time in sec-
onds, the need for analgesia and work leave, reduction in
fibroid volume at 6 months, time to conception, course of
pregnancy, gestational age, birth weight, type and mode of
delivery, and presence of obstetric complications or uterine
rupture were also recorded.

Descriptive data are presented as medians (ranges) for
quantitative variables or numbers (percentage) for categori-
cal variables. The SSS values before ablation were compared
with those recorded 6 months after the procedure using the

Wilcoxon signed rank test (after having checked the absence
of normality in these variables using the Shapiro-Wilk test).
A P value of <.05 was considered statistically significant.
Data were analyzed using SPSS version 20 (IBM Inc., Chi-
cago, IL).

RESULTS

Among the 27 patients with reproductive desires who under-
went RF treatment for their fibroids, the 2 main reasons for
seeking medical attention were heavy menstrual bleeding un-
responsive to other treatments in 66.67% (n = 18) of the cases
and referrals from fertility units before starting assisted repro-
ductive techniques in the other 33.33% (n = 9). Notably, all 9
of these patients also presented with heavy menstrual
bleeding. The median age of the patients at the time of surgery
was 36 years; 77.78% (21) were nulliparous, and 22.22% (6)
were multiparous.

A total of 40 fibroids were treated. The baseline character-
istics of the patients and fibroids treated are shown in
Table 1.

The variables directly related to the transvaginal RF
ablation procedure and the 6-month results concerning
the size of the fibroids and the patient’s symptoms are
also shown in Table 1. All procedures were performed on
an outpatient basis; no major or minor complications
were reported, and no patients required hospitalization.
The most common minor symptoms reported were low-
grade fever, fatigue, dysmenorrhea-like pain, scant but
continuous vaginal bleeding, or the expulsion of necrotic
tissue through the vagina. All patients were able to return
to work between the third and fifth days after surgery. At
6 months after the procedure, the decreased in the fibroid
size (62.17%) and symptom scale scores (from a median
score of 30 before RF ablation—in a scale ranging from
0 [no symptoms] to a maximum score of 40—to 13 after-
ward; P<.001) were remarkable (Table 1). All patients re-
ported improvement in the reduction in bleeding starting
from the third month.

Three cases required hysteroscopy at the 6-month follow-
up after reductions in fibroid volumes of 58.53%, 90.60%, and
99.67% (pretreatment volumes of 10.08, 15.38, and 48.95
cm’, respectively). This possibility had been considered before
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TABLE 1

Fibroid and baseline characteristics of 27 patients and transvaginal

radiofrequency ablation outcomes.

Patient characteristics

Median age (and range) of
the patients at the time
of surgery

Obstetric history

Nulliparous
Parous
Main symptom
Heavy menstrual bleeding
Infertility

Fibroid characteristics

Median number (and range)
of fibroids treated per
patient

Total number of fibroids
treated in 27 patients

FIGO classification

1

2
3
4
2-4
2-5
5

6
Median maximum diameter
(and range) of fibroids
Median volume (and range)
of fibroids
MUSA vascularization
Type 2
Type 3
Transvaginal RF ablation
outcomes
Median duration (and range)
of RF ablation per fibroid
Need for admission
Median duration (and range)
of analgesic use
Median duration (and range)
of sick leave
Major complications
Median reduction (and
range) in fibroid volume
at 6 mo
Symptom Severity Scale®
(median value and
range)
Before RF ablation
6 mo after

36y (29-44y)

21 (77.78%)
6 (22.22%)

18 (66.67 %)
9 (33.33%)

1 (1-5)
40

1/40 (2.5%)
2/40 (5%)
13/40 (32.5%)
6/40 (15%)
1/40 (2.5%)

11/40 (27.5%)
4/40 (10%)

2/40 (5%)

3 c¢m (0.8-7.4 cm)

10.08 cm? (0.3-133.83 cm?®)
35/40 (87.5%)
5/40 (12.5%)

2405 (10-8205)

0
3d(2-4d)

3d(3-5d)

0
62.17% (6.28%-100%)

30 (18-38)
13 (11-23)

Note: FIGO = International Federation of Gynecology and Obstetrics; MUSA = Morpholog-
ical Uterus Sonographic Assessment; RF = radiofrequency.

2 Scale from 0 (no symptoms) to 40.

Marin Martinez. Transvaginal radiofrequency and pregnancy. F S Rep 2024.

the procedure with the aim of reducing the complexity of
hysteroscopy.

In the end, 25 of these 27 patients responded correctly to
RF treatment, whereas 2 cases of nonresponse were recorded.
One case involved a 32-year-old patient who had previously
undergone a laparotomic myomectomy. She presented with a
uterine fibroid lesion in the fundus, classified as FIGO type 1,
measuring 95.9 cm?® in volume, with a maximum diameter of

F S Rep®

7.4 cm and MUSA type 3 vascularization. After the RF treat-
ment, myoma growth was suspected at the first month of
follow-up. Therefore, an additional control was performed
at 3 months, in which an increase in the myoma volume of
up to 125.85 cm® was verified. Consequently, new laparo-
tomic myomectomy was performed (with a definitive patho-
logical diagnosis of adenomyoma). Nine months later, she
achieved a full-term pregnancy with a normal course, which
was concluded by a cesarean section. The other patient, with a
posterior uterine fibroid classified as FIGO type 3, with a vol-
ume of 133.83 cm®, a maximum diameter of 7.2 c¢m, and
MUSA type 2 vascularization, experienced a 28.38% reduc-
tion in fibroid volume at 6 months after the RF treatment
with a significant improvement in the SSS the questionnaire
(from 32/40 before treatment to 18/40 afterward). However, at
21 months, because of the reappearance of heavy menstrual
bleeding and dysmenorrhea and with the fibroid growing
back to its original size, she had to undergo a laparotomic
myomectomy.

Among these 25 women with reproductive desires and
where RF ablation was successful, 19 have sought conception,
and 6 have not yet started active conception attempts. From
the 19 patients who sought conception, 14 (73.68%) have
achieved motherhood, one is actively trying to conceive spon-
taneously, and 4 are awaiting assisted reproductive tech-
niques (specific reasons are detailed in Fig. 2).

The variables related to fertility, pregnancies, gestational
age at delivery, onset of labor, type of delivery, and neonatal
outcomes are shown in Table 2. Although the treated fibroids
grew during pregnancy, at 6 months postpartum, they
reached back the postoperative volume. Regarding the preg-
nancy outcomes (17 pregnancies in 14 patients), 17.65%
were first-trimester spontaneous abortions, and 82.35%
were full-term pregnancies, with normal course without
requiring obstetric hospitalization and normal newborn
weights. It should be noted that the 3 first-trimester sponta-
neous abortions were recorded in women who later achieved
a full-term pregnancy.

There were no cases of uterine rupture or intrauterine
fetal death. One case of postpartum hemorrhage associated
with highly attached placenta was described in a patient
who had undergone 5 hysteroscopies before the ablation.
Another case involved a placental polyp, which was resolved
through hysteroscopic resection 1 month after delivery, and
there was 1 case of retained placenta, which was managed
with manual placental removal and postpartum curettage
45 minutes after delivery.

Of the 9 women referred from fertility units (women who
had already sought assistance because of fertility issues), 6
achieved pregnancies during the 24-month follow-up period,
whereas 3 did not: 1 due to failure of the RF treatment and 2
were awaiting assisted reproductive techniques—1 due to se-
vere male factor and the other because the woman did not
have a male partner. The characteristics of these 9 patients
(main causes of infertility and obstetric outcomes after the
RF ablation) are detailed in Supplemental Table 1 (available
online).
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27 women with
reproductive desires

2 non-response
treatment

6 have not yet started

active conception attempts

25 responded correctly

19 have sought pregnancy

14 have achieved
pregnancy

17 pregnancies

1is actively trying to
conceive spontaneously

4 awaiting assisted
reproductive techniques

1due tosingle-parent
gestation

14 normal term
pregnancies

3first trimester abortions.

7 spontaneous
pregnancies.

7 through assisted
reproductive techniques

1 Artificial insemination

4 IVF with own oocytes
2 IVF with donor oocytes

3 spontaneous pregnancies

w1 due to severe male factor|

2 pending IVF after failed

inseminations

Flowchart of conception results after radiofrequency ablation for symptomatic fibroids. IVF = in vitro fertilization.

Marin Martinez. Transvaginal radiofrequency and pregnancy. F S Rep 2024.

DISCUSSION

The delay in the age at which women complete their reproduc-
tive desires is leading to an increasing number of patients
with uterine fibroids and fertility problems. Fibroids are a
known cause of infertility, and the need for their treatment
before attempting pregnancy when they distort the uterine
cavity is globally accepted. In the case of intramural fibroids
that do not distort the uterine wall, the indication for treat-
ment is more controversial; however, we are increasingly
gathering evidence that supports better reproductive out-
comes when treating this type of fibroids (31, 32).
Conventional surgical treatment through myomectomy,
whether it is performed abdominally or laparoscopically, re-
sults in damage to the integrity of the myometrial fibers
and the subsequent need for anatomical reconstruction of

the uterus. This delays the possibility of actively pursuing
pregnancy and influences the mode of delivery due to the
increased risk of uterine rupture (33-36). Additionally, we
should not overlook the inherent risk of myomectomy
converting to hysterectomy in 3%-5% of cases, which
would prevent the fulfillment of reproductive desires (36).
Hence, new techniques such as RF ablation can provide
an alternative for the treatment of uterine fibroids. Among
the different approaches described for RF ablation, the trans-
vaginal ultrasound-guided approach offers several advan-
tages over the laparoscopic approach: it has shorter surgical
times, reduced hospitalization, and shorter periods of absen-
teeism from work because of its lower complexity. Moreover,
it provides comparable results in terms of reducing the vol-
ume of the fibroids and associated symptoms (25, 37-41).
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TABLE 2

Obstetric and neonatal outcomes in 14 patients who achieved
pregnancy after a successful radiofrequency ablation.

No. of patients who
attempted pregnancy after
RF ablation® 19

Median time (and range) 12 mo (5-24 mo)
from RF ablation to

conception

Median age (and range) at 37y (32-45vy)
the time of conception
Total number of pregnancies 17
Pregnancies
Spontaneous 10/17 (58.82%)
Fertility technique 7/17 (41.18%)
Artificial insemination 1/7 (14.29%)
IVF with own oocytes 4/7 (57.14%)
IVF with donor oocytes 2/7 (28.57%)
First-trimester spontaneous 3/17 (17.65%)

abortions (among total
pregnancies)

Term pregnancies (among
total pregnancies)

Term pregnancies among
patients who attempted
pregnancy

Median gestational age at
birth (and range)

Onset of labor

14/17 (82.35%)

14/19 (73.68%)

40 wk and 2 d
(37 wk and 6 d to 41 wk and 4 d)

Spontaneous 5/14 (35.71%)
Induced 7/14 (50%)
Scheduled cesarean 2/14 (14.29%)
section
Type of delivery
Normal 7/14 (50%)
Instrumental 5/14 (35.71%)
Cesarean section 2/14 (14.29%)
Median neonatal birth 3,330 g (3,060-3,880 g)

weight (and range)
Complication
Postpartum hemorrhage
associated with highly
attached placenta
Placental polyp
Retained placenta

2/14 (14.29%)

1714 (7.14%)
1714 (7.14%)

Note: IVF = in vitro fertilization; RF = radiofrequency.
2 During the 24-month follow-up period.

Marin Martinez. Transvaginal radiofrequency and pregnancy. F S Rep 2024.

The obstetric outcomes described in our center are consis-
tent with other published studies (42-44); however, it is
important to note that this was a small case series with
heterogeneous variables, which limits the generalization of
the findings. Nevertheless, these results suggest that
achieving a safe and full-term pregnancy is possible after
RF ablation. Further research with larger sample sizes and
more controlled variables is needed to confirm and expand
on these findings. Our series shows that in most cases, women
who undergo RF treatment, after waiting a minimum of 6
months after treatment, achieve spontaneous pregnancy.
The rates of first-trimester miscarriage were similar to those
of the general population, there were no admissions of any
kind during the gestational follow-up of our patients, and
gestational ages at delivery and neonatal weights were also
within the normal range. Importantly, we have not encoun-
tered any cases of uterine rupture or neonatal death. These

F S Rep®

findings highlight the positive reproductive outcomes associ-
ated with RF treatment in our patient population.

Postpartum complications appear to be associated with
the process of placental attachment and may be related to tis-
sue thermal damage in cases where the fibroid extends into
the endometrial cavity. However, we need broader studies to
compare it with the prevalence in the general population. It
is also important to consider that, in our case series, patients
with these findings had previously undergone hysteroscopic
procedures, making it difficult to determine the impact of
each procedure on the complications.

This study provides additional support to effectiveness
data of RF and provides further examples of positive reproduc-
tive outcomes after the use of this treatment for patients who
desire pregnancy; RF ablation avoids incisions that distort the
uterine anatomy and affect subsequent mode of delivery, and
it also reduces intraoperative bleeding and the need for trans-
fusions, as well as hospitalizations or long work absences.

Indeed, larger multicenter studies with longer follow-up pe-
riodsare needed to evaluate the efficacy and safety of RF ablation
as a treatment option for fibroids in women desiring fertility.
However, on the basis of the available evidence, RF ablation ap-
pears to be a promising, low-complexity, safe, and effective
alternative for managing fibroids in women who wish to pre-
serve their reproductive potential. It offers a promising approach
to address symptomatic fibroids while preserving fertility and
minimizing surgical complications; further research and clinical
experience will help refine and establish its role in the manage-
ment of symptomatic fibroids and fertility preservation.

CONCLUSION

Radiofrequency ablation demonstrated safety among our 27
patients with reproductive desires because none of them
required hospitalization and all returned to normal activities
within 3 days. Moreover, the technique proved effective in
25 of 27 patients, resulting in a reduction in fibroid volume
and associated symptoms on the basis of the SSS. Among
those patients who attempted pregnancy during the 24-
month follow-up period, 73.68% (14 of 19) achieved mother-
hood. Notably, there were no cases of uterine rupture, prema-
ture birth, or intrauterine fetal death.
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