
Received O

ber 3, 20

J.R. serves

disclose

B.S.G. h

tor for In

Presented

Reprod

8–12, 2

Funding fo

Reprint req

SW, Roc

elizabet

0015-028
doi:10.10
Pregnancy outcome after magnetic resonance–guided
focused ultrasound surgery (MRgFUS) for conservative
treatment of uterine fibroids
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Objective: To report all pregnancies to date after magnetic resonance–guided focused ultrasound surgery
(MRgFUS) for the conservative treatment of clinically significant uterine fibroids.
Design: Prospective registry of all known pregnancies occurring after MRgFUS maintained by the device manu-
facturer and reported to the Food and Drug Administration.
Setting: World experience of pregnancies after treatment with reports from 13 sites in seven countries.
Patient(s): Fifty-one reproductive-age women with uterine leiomyomas.
Intervention(s): Women underwent MRgFUS treatment for symptomatic uterine leiomyomas before this report.
Main Outcome Measure(s): Pregnancy outcomes and complications.
Result(s): Fifty-four pregnancies in 51 women have occurred after MRgFUS treatment of uterine leiomyomas.
The mean time to conception was 8 months after treatment. Live births occurred in 41% of pregnancies, with
a 28% spontaneous abortion rate, an 11% rate of elective pregnancy termination, and 11 (20%) ongoing pregnan-
cies beyond 20 gestational weeks. The mean birth weight was 3.3 kg, and the vaginal delivery rate was 64%.
Conclusion(s): Preliminary pregnancy experience after MRgFUS is encouraging, with a high rate of delivered and
ongoing pregnancies. (Fertil Steril� 2010;93:199–209. �2010 by American Society for Reproductive Medicine.)
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Uterine leiomyomata or fibroids are the most common tu-
mors of the female reproductive tract and occur in at least
20%–25% of all reproductive-age women (1). The preva-
lence of uterine fibroids among pregnant women ranges
from 0.1% to 3.9% (2), and with the current tendency to delay
childbearing until later in life this prevalence is likely to
increase.

Uterine fibroids can impair fertility and cause specific
pregnancy complications (3–9). However, the process of
treating fibroids can also lead to morbidity and subsequent
fertility impairment. The ‘‘gold standard’’ for women desir-
ing fertility remains surgical myomectomy due to long expe-
rience with that mode of treatment (10). Rare but sometimes
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serious complications have been well described for surgical
approaches (10–13).

Minimally invasive procedures such as uterine artery
embolization (UAE) are increasingly used to treat symptom-
atic fibroids (14–16). Reports of successful pregnancies after
UAE appeared in the literature shortly after the introduction
of the treatment (17, 18). While case reports detailed a num-
ber of complications, larger series indicated that after UAE
there is an age-related risk of ovarian failure and an increased
risk of placentation problems (10, 16, 19–21).

Magnetic resonance–guided focused ultrasound surgery
(MRgFUS or FUS) for symptomatic uterine fibroids was first
used for uterine leiomyoma treatment in 2000 and has been
reported to be an effective and safe method in managing the
symptoms caused by uterine fibroids (22–27). To date, more
than 4000 women have undergone this treatment globally.

Because of the novel nature of the procedure, initial trials
of MRgFUS treatment were restricted to patients who de-
clared that they were not interested in future pregnancies.
Thus, the initial device labeling is for treatment of symptom-
atic leiomyomas in premenopausal women with no desire for
future fertility. However, since women maintain their uterus
with MRgFUS treatment, the possibility of anecdotal preg-
nancies remained open.
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Four case reports of pregnancies after MRgFUS have been
published, with each reporting a vaginal delivery at term
(28–31). In one, the MRgFUS treatment may have facilitated
pregnancy in a woman with a history of secondary infertility
(28, 31). This report is the first published series of pregnan-
cies after MRgFUS and reports all pregnancies after
MRgFUS reported to the manufacturer and the Food and
Drug Administration (FDA) as part of the required postap-
proval medical device monitoring.
MATERIALS AND METHODS

We included in this report all women who conceived after
MRgFUS for their symptomatic uterine leiomyomata. All
sites were required to report pregnancies to the manufacturer
of the device (InSightec, Haifa, Israel) as a part of postap-
proval monitoring by the FDA. Sites are queried quarterly
for additional information regarding ongoing pregnancies
and new pregnancy reports.

Anecdotal pregnancies were recorded for patients conceiv-
ing after treatment as a part of reported or ongoing clinical
trials in the United States (Brigham and Women’s Hospital,
Boston, Massachusetts; and the Mayo Clinic, Rochester,
Minnesota) or outside the United States (Sheba Medical Cen-
ter, Tel Hashomer, Israel; Saint Mary’s Hospital, London,
United Kingdom; Charite Hospital, Berlin, German; and
Shinsuma General Hospital, Kobe, Japan). For these women,
a desire for future pregnancy was an exclusion criterion for
trial enrollment. Second, a group of pregnancies are reported
from an ongoing study conducted at four international sites
(Sheba Medical Center, Tel Hashomer, Israel; Charite Hospi-
tal, Berlin, Germany; Saint Mary’s Hospital, London, En-
gland; and Isei Kei, Osaka, Japan) specifically for women
trying to conceive. Finally, all pregnancies after commercial
treatment in the United States (Sightline, Houston, TX) and
outside the United States (Federal State Treatment and Reha-
bilitation Center of Rozsdrav, Moscow, Russia; Itabashi
Chuo Hospital, Tokyo, Japan; Bundang Cha Hospital, Seoul,
South Korea; Shinsuma General Hospital, Kobe, Japan; Radi-
ologische Gemeinschaftspraxis, Bochum, Germany; Iseikai
Hospital, Osaka, Japan; and Amour Clinic, Yokohama,
Japan) are reported. Clinical trials were approved by local in-
stitutional review boards or ethics committees at each partici-
pating center, and information on pregnancies from
commercial treatments was collected in a manner compliant
with the Health Insurance Portability and Accountability Act.
Two authors (JR and EAS) currently serve as clinical trial
investigators for Insightec.

Methods for MRgFUS treatment have been described else-
where (22–25, 27, 28, 32). Briefly, MRgFUS treatment is
a myoma-specific treatment that employs coagulative necro-
sis to destroy leiomyoma tissue, while leaving the surround-
ing myometrium untreated (22–24). The ExAblate 2000
focused ultrasound system (InSightec) is integrated with
the Signa 1.5 tesla magnetic resonance imaging (MRI) sys-
tem (General Electric, Milwaukee, WI), which provides con-
200 Rabinovici et al. MR-guided focused ultrasound pregna
tinuous monitoring of the target tissue and thermal feedback.
The real-time temperature maps generated during treatment
of the treated volumes enable adjustments to both the dose
and the target during treatment.

Throughout the treatment planning and procedure, the
woman lies prone on the patient table, within the MR scanner,
with her abdomen coupled to a gel pad. A phased-array trans-
ducer operating at a frequency of 1.15 MHz is located within
a degassed water bath in the MRI patient table. Coronal, sag-
ittal, and axial T2-weighted MR images are obtained to local-
ize and define the target area. The system computes the
optimal treatment parameters. Initially, a very low-energy
acoustic pulse (test sonication) is directed to the target, gen-
erating a subtle, nondestructive, temperature elevation in the
tissue. An MR thermal map detects the location and confirms
registration accuracy or enables the user to adjust the treat-
ment plan as necessary.

During treatment, the FUS system performs real-time ther-
mal imaging of the treatment area based on the proton reso-
nance frequency shift that results from tissue heating.
Treatment parameters can be adjusted between sonications
based on MR thermometry feedback. Each sonication creates
an elongated elliptical focus of high temperature (65–85�C),
resulting in immediate tissue necrosis. In an earlier study, we
examined the uteri of women who went on to hysterectomy
after MRgFUS. Treated tissue showed a series of distinct
lesions that were visible macroscopically (22).

At the end of treatment, a gadolinium-contrast MR study
of the uterus was performed to assess the extent of tissue
damage and lack of perfusion within the treated leiomyomas.
This volume, termed the nonperfused volume (NPV), appears
to correlate with the volume of histological necrosis treat-
ment (22). Additionally, the NPV ratio that reports the ratio
of nonperfused leiomyoma tissue to the volume of uterine
leiomyomas in the entire uterus appears to be an important
predictor of clinical response to MRgFUS treatment (27).

MRgFUS is performed on an outpatient basis with con-
scious sedation. The procedure generally requires 2–3 hours.
Patients are observed for 1–2 hours after treatment and dis-
charged home with a companion. Most patients return to their
routine activities within 24 hours of treatment.

Information regarding each pregnancy was obtained from
each site and updated quarterly. Due to differences in proto-
cols and differences in sites, complete information was not
available for every pregnancy. For continuous variables, sta-
tistical analysis was performed using Excel software (Micro-
soft, Redmond, WA) with mean values and the standard
deviation reported.
RESULTS

In this study, we report on 54 pregnancies in 51 women who
were treated with MRgFUS for symptomatic uterine fibroids
and/or focal adenomyosis (Table 1). Eight of these pregnan-
cies occurred as part of clinical trials designed for women
ncies Vol. 93, No. 1, January 2010



TABLE 1
Clinical characteristics of women achieving pregnancy after MRgFUS treatment of uterine leiomyomas with summary statistics.

Patient
no.

Pregnancy
no.

Age at
treatment, years Race BMI

Gravidity and
parity at MRgFUS Symptoms

Time to conception
from MRgFUS, months

Pregnancy
results

1 1 41 White 22 G2P0 ME, IF, SA 22 SA
2 2 40 White 22 G1P1 BC 13 LB
3 3, 4 34 White 21 G2P2 ME, IF 1, 18 SA, LB
4 5 34 White 25 G1P1 ME 8 LB
5 6 44 White 29 G3P1 ME, BC, AP, SA 7 SA
6 7 36 White 21 G2P1 ME, IF, SA 3 LB
7 8, 9 28 Ethiopian 20 G0P0 ME, BC, IF 4, 27 LB, LB
8 10, 11 32 White 20 G2P1 ME, BC, FU, AP, IF, SA 3, 11 SA, SA
9 12 30 Asian 20 G0P0 ME 12 SA
10 13 41 Asian 21 G0P0 AP 0 TA
11 14 36 Asian 20 G1P0 AP, SA 6 LB
12 15 29 Asian 20 G0P0 None 4 LB
13 16 33 Asian G0P0 ME, AP 4 SA
14 17 40 White 28 G3P3 ME, AP, IF 12 LB
15 18 44 White 25 G0P0 ME 8 LB
16 19 42 White 23 G2P2 ME 23 LB
17 20 40 White 23 G0P0 AP, FU 18 LB
18 21 42 Asian G0P0 ME 1 TA
19 22 41 Other 29 G0P0 ME, FU 30 SA
20 23 31 White G1P0 ME, AP 1 TA
21 24 42 White G0P0 AP 1 SA
22 25 32 Asian G3P2 ME, AP 5 TA
23 26 42 Asian G0P0 AP 4 TA
24 27 39 White 26 G0P0 ME, AP <1 LB
25 28 36 Asian 22 G2P1 ME, SA 10 LB
26 29 45 20 G1P0 FU, IF, SA 7 SA
27 30 36 Asian 20 G1P0 IF, SA 2 ON
28 31 35 White 25 G3P3 ME, AP 7 SA
29 32 31 Asian 20 G0P0 AP, FU 5 LB
30 33 35 Black G1P0 ME, IF, SA 9 LB
31 34 39 Asian 23 G2P1 UF, SA 2 ON
32 35 41 White 19 G1P1 ME 11 LB
33 36 36 White 22 5 LB
34 37 35 White 24 5 LB

Rabinovici. MR-guided focused ultrasound pregnancies. Fertil Steril 2010.

Fertility
and

S
terility

�
201



TABLE 1
Continued.

Patient
no.

Pregnancy
no.

Age at
treatment, years Race BMI

Gravidity and
parity at MRgFUS Symptoms

Time to conception from
MRgFUS, months

Pregnancy
results

35 38 37 White 20 G0P0 IF 6 SA
36 39 40 White 24 G4P2 IF, SA 1 LB
37 40 33 White 31 G1P0 IF, SA 4 ON
38 41 41 White 25 G0P0 FU 12 ON
39 42 41 Asian 20 G1P1 AP, FU 2 TA
40 43 32 Asian 22 G0P0 IF 1 ON
41 44 31 White G0P0 IF 6 ON
42 45 37 White 23 G1P1 IF 18 LB
43 46 41 White 29 G4P2 IF 5 SA
44 47 33 White G2P0 ME, SA 1 ON
45 48 34 White G5P1 AP 8 LB
46 49 49 White 23 G4P0 SA 17 ON
47 50 39 White 24 G4P3 ME, AP, FU, PN 2 ON
48 51 34 White 22 G1P0 SA, IF 7 SA
49 52 38 Hispanic 38 G3P1 ME, AP, PN 10 ON
50 53 34 White 22 9 ON
51 54 40 White 25 G0P0 IF 16 SA

Mean (�SD) 37.2 � 4.6 23.4 � 3.8 8 � 7
Range 28–49 19–38 0–30

N 51 41 54

Note: AP ¼ abdominal pressure; BC ¼ blood clots; FU ¼ frequent urination; IF ¼ infertility; LB ¼ live birth; ME ¼ menorrhagia; ON ¼ ongoing; PN ¼ pain; SA ¼ spon-
taneous abortion; TA ¼ therapeutic abortion.
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who had completed their families (one in the pivotal trial,
four in the continued access extension of the pivotal trial,
two in a study of GnRH agonist pretreatment, and one in
a study of treatment of focal adenomyosis). Twenty-six preg-
nancies are reported after commercial treatments, and 20
pregnancies in 17 patients have occurred in the study
designed for women trying to conceive.

The mean age of the women at the time of treatment was
37.2 � 4.6 years (range, 28–49, n ¼ 51), and 39% (20 of
51) were at least 40 years old at the time of treatment (Table
1). Most of those women were white (65%), 27% were Asian,
4% were African, and two patients reported other heritage
(Table 1). The mean BMI of the patients was 23.4 � 3.8
(range, 19.4–37.9; n ¼ 41). The mean number of prior preg-
nancies and deliveries were 1.3 � 1.4 (range, 0–5) and 0.6 �
0.9 (range, 0–3), respectively (n ¼ 48; Table 1). Approxi-
mately a third of the patients (38%) had never been pregnant,
and almost two-thirds (58%) had never had a delivery.

Women presented with a variety of symptoms, with most
women having more than one symptom (Table 1). Menorrha-
gia was the most common symptom, affecting 50% of women,
followed by abdominal pressure (38%) and infertility (defined
as inability to get pregnant for more than 12 months as
reported by the patient; 38%) in frequency (Table 1).

Forty-one percent (22 of 54) of pregnancies resulted in de-
liveries, and 20% (11 of 54) are currently ongoing beyond 20
weeks (Table 1). Elective pregnancy termination and miscar-
riages represent the remainder at 13% (7 of 54) and 26% (14
of 54), respectively (Table 1). Of the miscarriages, 79% oc-
curred by the 10th week of pregnancy, 14% (2 of 14) occurred
at 12–13 weeks, and one woman had a second-trimester loss.
The mean time to pregnancy was 8 � 7 months after
MRgFUS treatment (Table 1).

The treated women had a range of uterine disease on pre-
treatment MRI. Most women (45%) had a single leiomyoma,
37% had between two and six myomas, 14% had more than
six, and 4% had adenomyosis (Table 2). The mean volume
of all fibroids contained in the uterus was 268� 203 cm3 (Ta-
ble 2). One to four myomas (mean of 1.4 � 0.8) were treated
in each woman (Table 2). Over three-quarters of the women
(39 of 51) had a single MRgFUS treatment session (Table 2).
Of the 24% (12 of 51) undergoing two treatments, most
(58%, 7 of 12) had two treatment sessions scheduled due to
the large volume of fibroid disease. In four cases, a second
session was scheduled by the treating physician due to inad-
equate treatment based on the NPV at the first session, and in
one case information was not available.

The average NPVafter treatment was 117� 102 cm3, lead-
ing to an average NPV ratio exceeding 40% (Table 2). There
was considerable variability in the NPV ratio, ranging from
5.5% (4/72 cm3 in patient no. 47) to 100% (340/340 cm3 in
patient no. 30; Table 2).

The mean age of women with delivered pregnancies was
37.7 � 4.5 years (range, 29–45), with one woman having
Fertility and Sterility�
two deliveries (Table 3). Common pregnancy complications
were seen in the cohort, with abnormal bleeding seen in
27% (6 of 22), gestational diabetes in 14% (3 of 22), and my-
oma growth a concern in 9% (2 of 22; Table 3). Eighteen per-
cent of women (4 of 22) had an antepartum hospitalization,
and 36% (8 of 22) had no antepartum complications (Table
3). Two women had placenta previa (9%; Table 3).

Of the delivered pregnancies in which gestational age was
reported, there was a 93% (14 of 15) term delivery rate, and
the one preterm birth occurred at 36 weeks (Table 3). For six
of the seven pregnancies in which gestational age was not re-
ported, birth weights of 3.05–3.8 kg are reported consistent
with term infants, and preterm labor was not reported in any
of these seven pregnancies (Table 3). The mean reported gesta-
tional age was 39� 1.5 weeks (Table 3). Sixty-four percent of
the women had a vaginal delivery, and 36% a cesarean delivery
(Table 3). The mean birth weight was 3.3� 0.4 kg, and no in-
fant met the criteria for low birth weight (<2.5 kg; Table 3).

Fifty-seven percent of pregnancies (12 of 22) had no ma-
ternal or neonatal peripartum complications (Table 3). There
was no pattern to the complications seen. The most serious
complication occurred in the first pregnancy of patient no.
7 (Table 3). This patient underwent an elective cesarean sec-
tion due to a breech presentation and an intramural fibroid
that obstructed the pelvic outlet. She delivered a male infant
weighing 2.6 kg, and during the cesarean section she under-
went a myomectomy of the low-lying fibroid. After surgery
the patient bled vaginally owing to persistent uterine atony.
Several hours after the cesarean section, the patient devel-
oped hypotension and demonstrated clinical and laboratory
signs of disseminated intravascular coagulation (DIC). She
received blood coagulation factors and blood replacement.
Because of clinical and ultrasonic signs of abdominal fluid
accumulation she underwent a repeat laparotomy without
any abnormal surgical findings. After recovery from the
DIC, the patient developed adult respiratory distress syn-
drome (ARDS) and spent 3 days in the intensive care unit
of the hospital (Table 3). Her second pregnancy was compli-
cated by a placenta previa causing hospitalization in the third
trimester (Table 3). A repeat cesarean section at 39 weeks
delivered a second healthy infant without need for cesarean
hysterectomy.
DISCUSSION

Early reports of pregnancies after novel interventions for
uterine leiomyoma must be approached with caution since
a complication that causes maternal or fetal morbidity in
even one out of several thousand cases can be significant (10).

With this in mind, at the introduction of MRgFUS we ini-
tially declined to treat women who desired future pregnancies
before establishing the efficacy and safety of the procedure.
The current series of pregnancies is reassuring that term
(and ongoing) pregnancies can be achieved in a substantial
percentage of women conceiving after MRgFUS treatment
of uterine fibroids.
203



TABLE 2
Characteristics of uterine leiomyomas for women achieving pregnancy after MRgFUS treatment with
summary statistics.

Patient
no.

No. of
treatments

No. of
myomas

Total myoma
volume, cm3

No. of
myomas treated

Myomas
location

Nonperfused
Volume, cm3

1 1 1 279 1 Intramural 169
2 1 1 18 1 Intramural 8
3 1 1 43 1 Intramural
4 1 1 65 1 Intramural 4
5 1 4 293 3 Intramural,

subserosal
52

6 1 Adenomyosis 84 — — 33
7 2 6 230.1 3 Submucosal,

subserosal
82.5

8 1 1 73 1 Submucosal 25
9 1 Multiple (>6) 200 1 Intramural 150

10 1 Multiple (>6) 950 2 Intramural 315
11 2 Multiple (>6) 740 2 Intramural,

subserosal
246

12 1 1 215 1 Subserosal 111
13 1 1 281 1 Intramural 63
14 1 Multiple (>6) 396 2 Submucosal,

intramural
71

15 1 1 480 1 Intramural 95
16 1 1 179 1 Submucosal 170
17 1 1 377 1 Subserosal 62
18 1 2 333 1 Intramural 232
19 2 2 606 1 Intramural 340
20 1 Multiple (>6) 650 4 Intramural,

subserosal
87

21 1 Multiple (>6) 216 1 Submucosal 119
22 1 Adenomyosis 370 — — 60
23 1 1 600 1 Intramural 330
24 1 3 420 2 Subserosal 348
25 1 1 249 1 Intramural 135
26 1 3 210 1 Intramural 154
27 1 1 98 1 Intramural 78
28 2 1 488 1 Submucosal 152
29 2 2 173 1 Intramural 99
30 1 Multiple (>6) 340 4 All 340
31 1 2 75 1 Submucosal 41
32 2 2 297 2 Submucosal,

intramural
33 1 2
34 2 3 65 1 Intramural
35 2 1 64 1 Intramural 30
36 1 1 160 1 Transmural 75
37 2 5 125
38 2 1 320 1 Transmural 180
39 1 1 226 1 Subserosal 129
40 1 1 99 1 Submucosal 66
41 1 1 180 1 Intramural 150
42 1 1 52 1 Intramural 20

Rabinovici. MR-guided focused ultrasound pregnancies. Fertil Steril 2010.
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TABLE 2
Continued.

Patient
no.

No. of
treatments

No. of
myomas

Total myoma
volume, cm3

No. of
myomas treated

Myomas
location

Nonperfused
Volume, cm3

43 1 1 283 1 Intramural 40
44 2 4 248 2 108
45 1 2 248 1 Transmural 72
46 1 3 513 3 Submucosal,

intramural,
pedunculated

291

47 1 3 72 1 4
48 1 3 50 2 Intramural,

submucosal
23

49 1 2 111 2 Submucosal,
subserosal

7

50 2 1 22 1 Submucosal 5
51 1 3 34 2 Submucosal,

intramural
9

Mean (�SD) 1.2 � 0.4 268 � 203 1.4 � 0.8 117 � 102
Range 1–2 18–950 1–4 4–348
N 51 50 47 46

Rabinovici. MR-guided focused ultrasound pregnancies. Fertil Steril 2010.
Some case series of deliveries suggest that uterine fibroids
themselves may be associated with higher complication rates
during pregnancy, labor, and delivery, while others suggest
only an increased risk of cesarean delivery (6, 33, 34). None-
theless, the data in this series are similar to those of reported
series of pregnancies after UAE in terms of maternal age,
time to conception, and miscarriage rate (17, 20, 21). While
patient and uterine factors may be different for women under-
going UAE compared with those electing MRgFUS, examin-
ing differences may be helpful in understanding differences
in these two techniques. The term delivery rate of 93%
seen in this series exceeds that reported in UAE series
(71%–82%), and the cesarean section rate is remarkably
lower (36% vs. 50%–73%; 17, 20, 21).

It is notable that in this series there are neither infants with
low birth weight nor stillbirths, which have been seen at low
frequency in UAE case series (17, 20, 21). The mean birth
weight of 3.3 kg in this study also exceeds that of the 2.9 kg
reported in two series of pregnancies after UAE with complete
birth weight information (17, 20). The single pregnancy in
which placental insufficiency was suspected in this series re-
sulted in a 38-week delivery with an infant weighing 2.89 kg.

Although the incidence of placenta previa in this study
(9%, 2 of 22) is similar to the risk seen in one report after
UAE (12% or 3 of 24), both of the subjects in our series
had the known risk factor of multiparity and in one case of
prior cesarean section, while in the prior study all women
with this complication were nulliparous (20, 35, 36).

While additional evidence is clearly needed, this informa-
tion can support the hypothesis that the fibroid-specific ap-
Fertility and Sterility�
proach of MRgFUS may have advantages for the woman
who wishes to conceive compared with the global uterine ap-
proach of UAE in which embolic particles also have an effect
on normal myometrium (37). Randomized trials comparing
UAE with myomectomy for symptomatic fibroids also sug-
gest that UAE may have a detrimental effect on pregnancy
outcome (38). Given the large number of women developing
fibroids before childbearing, addressing these important is-
sues in clinical trials is critical (39).

A limitation of the current report is the fact that the corre-
lation between symptomatic relief and pregnancy potential
cannot be assessed. Likewise, any effect that MRgFUS has
on fertility impairment cannot be assessed. However, the
fact that infertility was a presenting complaint in over a third
of these women achieving pregnancy is reassuring. Finally,
we cannot exclude the possibility that patient factors may
account for some of these findings.

Our preliminary results need to be further confirmed by
controlled and randomized clinical studies to learn more
about fertility and outcomes after MRgFUS. A new random-
ized clinical trial (NCT00730886, clinicaltrials.gov) for cou-
ples with unexplained infertility modeled on prior infertility
trials but with at least uterine fibroid distorting the endome-
trial cavity has been approved by the FDA and will provide
us with additional information in the future (40). In the in-
terim, women who conceive after MRgFUS should be in-
formed that normal pregnancy outcomes and normal
vaginal deliveries are possible. Since our knowledge is cur-
rently limited, these pregnancies need to be followed up care-
fully, with ultrasonic evaluation of the placental site and
205
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TABLE 3
Pregnancy and delivery characteristics for women achieving pregnancy after MRgFUS treatment with summary statistics.

Patient
no.

Maternal
age at

delivery

Complications
during

pregnancy
Mode of
delivery

Indication for
cesarean
section

Gestation,
weeks Gender

Weight,
kg APGAR

Intrapartum
and postpartum
complications

2 42 Bleeding during
weeks 8 and 9
leading
to
hospitalization

Vaginal Male 3.8 None

3 37 First-trimester
bleeding

Vaginal 40 Male 3.83 8, 9 None

4 36 Chlamydia Cesarean Breech
presentation

38 Female 3.48 None

6 37 Suspected
diagnosis
of persistent
right
umbilical vein

Vaginal Female 3.05 Manual
removal
of placenta

7 29 Hospitalization
at 35 weeks
with
contractions
and lumbar
pain

Cesarean Breech
presentation

38 Male 2.66 9,10 Myomectomy
performed
during
cesarean
section,
causing
maternal
severe
bleeding,
reoperation,
DIC, and
ARDS.

7 31 Early pregnancy
bleeding,
hospitalization
at weeks 28–
30 due to
placenta
previa

Cesarean Complicated
uterine
scar and
placenta
previa

39 Male 2.86 9,10 Patient had
respiratory
problems for
several
days
postdelivery.

11 37 Vaginal
bleeding

Cesarean 41 Female 3.97 8,9 None

Rabinovici. MR-guided focused ultrasound pregnancies. Fertil Steril 2010.

206
R

abinoviciet
al.

M
R

-guided
focused

ultrasound
pregnancies

V
ol.

93,
N

o.
1,

January
2010



TABLE 3
Continued.

Patient
no.

Maternal
age at

delivery

Complications
during

pregnancy
Mode of
delivery

Indication for
cesarean
section

Gestation,
weeks Gender

Weight,
kg APGAR

Intrapartum
and postpartum
complications

12 30 None Vaginal 39 Male 3.21 8,9 None
14 42 First-trimester

vaginal
bleeding, and
diagnosis
of diabetes mellitus
type II.

Vaginal 39 Male 3.17 Lochia

15 45 Gestational diabetes Vaginal
(Vacuum-
assisted)

40 Male 3.35 7, 8 Chorioamnionitis

16 44 None Cesarean Previous
cesarean
section

Female 3.43 8, 8 Baby was in the
neonatal
intensive acre
unit
because of lung
collapse

17 42 Gestational diabetes,
hypertension

Vaginal
(vacuum-
assisted)

38 Female 3.65 None

24 40 Decreased amniotic
fluid volume,
placental
insufficiency

Vaginal 38 Female 2.89 9 Patient
hospitalized
for puerperal
endometritis

25 38 None Cesarean 38 Female 2.99 10 Myomectomy
performed
during cesarean
section
without
complication.

29 32 None Vaginal 39 Female 3.19 None
30 36 None Vaginal 42 Female 3.58 9–10 None
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TABLE 3
Continued.

Patient
no.

Maternal
age at

delivery

Complications
during

pregnancy
Mode of
delivery

Indication for
cesarean
section

Gestation,
weeks Gender

Weight,
kg APGAR

Intrapartum
and postpartum
complications

32 43 Myoma growth
during 21st week
of pregnancy lead
to myomectomy

Cesarean Placenta
previa

36 Female 3.41 Placenta
previa

33 37 None Vaginal Male 3.76 None
34 36 None Vaginal Male 3.1 None
36 41 Myoma growth

to 9.6 � 9.3 cm
Vaginal Female 3.19 None

42 39 First-trimester
bleeding,
hospitalization at
14–15 weeks
due to threatened
miscarriage

Vaginal Female

45 35 None Cesarean 40 Male 3.68 None
Mean (�SD) 37.7 � 4.5 39 � 1.5 3.3 � 0.4
Range 29–45 36–42 2.66–3.97 7, 8–10
N 22 22 15 21 10 21
Categorical

summary
36% (8 of 22)

cesarean,
64%
(14 of 22)
vaginal

10 Male,
12 fema

57% (12 of 21)
pregnancies
without
complications
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evaluation of their placental status during pregnancy to en-
sure appropriate care if abnormalities are detected.
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