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The sooner the better: An argument for fetal
MRI before 16 weeks
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To date, fetal magnetic resonance imaging (MRI) has been limited to the
mid-second or the third trimester of pregnancy. This timing has been
based on the belief that MRIs performed too early couldn't produce
diagnostic images because of the small fetal size and normal fetal
motion. In addition, although practice guidelines indicate that first-
trimester imaging is appropriate if there is a clinical need, no scientific
study has assessed the safety of these early fetal MRIs. Until now.

A recent study by Boston Children's researchers re-evaluated these
concerns, making an argument for the safety and accuracy of MRI
earlier in pregnancy—as early as 12 weeks. The study looked at two
MRI components—the strength of the magnets (typically 1.5 or 3 Tesla)
and the specific absorption rate (SAR). The latter is the rate at which
energy is absorbed by the body when exposed to an electromagnetic field
or ultrasound; SAR is measured in watts per kilogram (W/kg).

Addressing lingering safety concerns

"Present data have shown no harmful effects of MRI on a developing
fetus with either 1.5T or 3T magnets; however, most studies take place
after 18 weeks at 1.5T," says Judy Estroff, MD, fetal and neonatal
imaging section chief in Boston Children's Department of Radiology and
Maternal Fetal Care Center (MFCC) in affiliation with Brigham and
Women's Hospital, and co-author of the study. "Therefore, although we
were performing clinically necessary studies in younger fetuses, we
wanted to address lingering concerns in the community around potential
heating and confirm the safety of fetal MR before 16 weeks."

Based on theoretical concerns that the radiofrequency generated by MRI
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presents a threat of increased tissue temperature in the pregnant person
and fetus, most studies investigating its effects have involved merging a
model of a uterus and fetus with a model of a non-pregnant body, or
manually adjusting a model of a fetus to account for different stages of
pregnancy.

"These approaches poorly represent the actual physiology of a
pregnancy,” Estroff says. This is why she initiated a study by Boston
Children's researchers to determine the potential temperature increases
in fetuses as young as 13 weeks being imaged on both 1.5 and 3 Tesla
scanners using sophisticated, realistic simulations.

Estroff and her team collaborated with Esra Turk, Ph.D., and her team
under the leadership of Ellen Grant, MD, to build two realistic models of
early second-trimester uteruses and fetuses and placed them in realistic
pregnant body models representing 13 weeks, 19 weeks, and 28- and 29
weeks of gestation to investigate differences in potential heating with
MRI. Simulations showed lower potential heating in the fetus in the early
second-trimester model compared to the later gestational age (GA)

model, suggesting even less risk to the youngest fetuses during MRI at
3T.

Addressing the clinical needs

Estroff and team evaluated 71 fetuses between April 2017 and October
2022, all referred to Boston Children's MFCC for serious or complex
anomalies. These cases were challenging to fully assess with ultrasound,
so Estroff and her team turned to MRI. They performed fetal MRI
between the GAs of 12 weeks, two days, and 16 weeks, six days (mean:
14.7 weeks). All studies were performed with a 3T magnet, observing
standard safety guidelines.

Over the five-year study, Estroff and her team were able to obtain
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diagnostic MR images in all cases and weren't limited by fetal size or
motion. Advantages also included:

* a changed diagnosis or detection of an additional anomaly not
previously seen or suspected on sonography

e immediate fetal counseling by a maternal-fetal medicine
specialist, pediatric specialist, or genetic counselor.

"We found that fetal MRI at 3T is feasible, diagnostically accurate, and
safe when performed between 12 and 17 weeks," says Estroff. First-
trimester MRI is now a standard clinical option for patients referred to

the MFCC.

"Our hope is to provide our patients with an accurate early diagnosis and
immediate counseling. We want our patients and their families to have as
much information as possible about their pregnancy as soon as possible."

More information: Assessment of SAR variability across early
gestational age subjects at 3T fetal MRI.
archive.ismrm.org/2022/4021.html
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