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Does 3-T fetal MRI induce adverse acoustic effects in the neonate?
A preliminary study comparing postnatal auditory test performance
of fetuses scanned at 1.5 and 3 T
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Abstract
Background Fetal MRI at 3 T is associated with increased acoustic noise relative to 1.5 T.
Objective The goal of this study is to determine if there is an increased prevalence of congenital hearing loss in neonates who had
a 3-T prenatal MR vs. those who had it at 1.5 T.
Materials and methods We retrospectively identified all subjects who had 3-T fetal MRI between 2012 and 2016 and also underwent
universal neonatal hearing screening within 60 days of birth. Fetuses with incomplete hearing screening, magnetic resonance imaging
(MRI) studies at both field strengths or fetuses affected by conditions associated with hearing loss were excluded. A random group of
controls scanned at 1.5 Twas identified. Five subjects had repeat same-strengthMRIs (one at 3 Tand four at 1.5 T). The pass/fail rate of
the transient otoacoustic emissions test and auditory brainstem response test were compared using the Fisher exact test. A logistic
regression was performed to assess the effects of other known risk factors for congenital hearing loss.
Results Three hundred forty fetal MRI examinations were performed at 3 T, of which 62 met inclusion criteria. A control
population of 1.5-T fetal MRI patients was created using the same exclusion criteria, with 62 patients randomly selected from
the eligible population. The fail rates of transient otoacoustic emissions test for the 1.5-T and 3-T groups were 9.7% and 6.5%,
respectively, and for the auditory brainstem response test were 3.2% and 1.6%, respectively. There was no significant difference
in the fail rate of either test between groups (P=0.74 for transient otoacoustic emissions test, and P=0.8 for auditory brainstem
response test). The median gestational age of the 3-T group was 30 weeks, 1 day, significantly higher (P<0.001) than the 1.5-T
group (median gestational age: 20 weeks, 2 days).
Conclusion Our findings suggest that the increase in noise associated with 3 T does not increase the rate of clinically detectable
hearing abnormalities.
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Introduction

Congenital abnormalities complicate approximately 1.5–
3% of pregnancies and constitute a major cause of peri-
natal morbidity and mortality [1–3]. Many of these ab-
normalities are detected on routine prenatal ultrasound
(US) screening and are subsequently characterized by
detailed sonographic anatomical surveys and/or followed
longitudinally [4]. Over the past decades, fetal magnetic
resonance imaging (MRI) has emerged as a valuable
complementary imaging modality to characterize fetal
abnormalities detected on prenatal US, by virtue of its
high soft-tissue contrast, large field of view and ability to
reconstruct images in multiple planes [5–8].
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Until recently, fetal MRI had been limited to 1.5-Tesla (T)
scanners. However, the challenge of imaging smaller struc-
tures, the need for faster scanning and the known signal-to-
noise ratio benefits associated with imaging at higher field
strengths led to the utilization of 3-T MRI systems for clinical
fetal imaging [9]. Previous work has shown improved delin-
eation of fetal anatomy at 3 T compared with 1.5 T that is
thought to result in improved diagnostic performance [10,
11]. However, although 3-T MRI is routinely used in the clin-
ical setting for imaging children and adults, its use for fetal
imaging has been more limited. This is in large part due to
potential safety concerns to the fetus, including higher acous-
tic noise levels associated with higher strength magnets,
which can theoretically affect neonatal hearing [12, 13].
Several retrospective studies have evaluated the effects of pre-
natal exposure to MRI scanner-related noise at 1.5 T; these
studies did not identify any adverse effects on neonatal hear-
ing as determined by the results of neonatal hearing screening
tests [14, 15]. However, the biological effects of acoustic noise
at 3 T have not been reported.

In the United States, all newborns undergo universal neo-
natal hearing screening, which consists of a battery of tests
that can be used individually or in combination to evaluate
hearing function. The most commonly utilized tests are the
transient otoacoustic emissions test and the auditory brainstem
response test. In normal newborns, the fail rate of the transient
otoacoustic emissions test is approximately 7% and that of the
auditory brainstem response is less than 1% [16–20]. In high-
risk populations, these tests are often used in conjunction to
independently assess various aspects of hearing and to in-
crease sensitivity of the screening.

The purpose of this study is to determine if the increased
acoustic noise associated with higher field strength fetal MRI
has a clinically significant effect on neonatal hearing by com-
paring the results of the universal neonatal hearing screening
in fetuses scanned at 3 T and 1.5 T.

Materials and methods

Study participants

This single institution retrospective study was approved by the
institutional review board and executed in compliance with
the Health Insurance Portability and Accountability Act
(HIPAA). A search engine (Softek Illuminate; Softek
Solutions, Overland Park, KS) was used to query a radiology
report database during the years 2012–2016 (with 2012 being
the first year that clinical 3-T fetal MRIs were performed at
our institution) to identify subjects who underwent fetal MRI
using 1.5-T and 3-T MRI scanners. Our query identified some
subjects who underwent more than one MRI as part of their
clinical care; these subjects were included in the analysis

provided that the MRIs were performed at the same field
strength. Electronic medical record queries were then per-
formed to identify patients with available neonatal records
including hearing screening results performed within 60 days
of birth. Fetuses with primary neurological abnormalities
(e.g., myelomeningocele, ventriculomegaly, absent corpus
callosum), systemic diseases and syndromes known to be as-
sociated with hearing loss were excluded.

MRI examinations

Fetal MRIs at 3 T were performed on Magnetom Skyra,
Prisma and Verio clinical scanners, and 1.5-T studies were
performed on Magnetom Avanto scanners (Siemens
Healthcare, Erlangen, Germany).

Fetal imaging studies at 1.5 T and 3 T were performed
according to standard protocols that have been previously
been published [9, 10]. The 3-T protocol included these tri-
plane sequences: a) T2-weighted half-Fourier acquisition
single-shot turbo spin-echo (HASTE; repetition time [TR]/
echo time [TE] of 1,100/76 ms; 1 signal average; flip angle
180°; matrix 320 × 256, field of view [FOV] 280–300mm), b)
T1-weighted fast low-angle shot (FLASH; TR/TE of 180/
4.76 ms; 1 signal average; flip angle 60°; matrix 256 × 192,
FOV 280–300 mm), and c) true fast imaging with steady-state
precession (TrueFISP; TR/TE 4.66/1.93 ms; 1 signal average;
flip angle 90°; matrix 320 × 256, FOV 280–300 mm). The
1.5-T protocol utilized the same pulse sequences with slightly
different imaging parameters: a) single-shot T2-weighted (TR/
TE of 1,100/76 ms; 1 signal average; flip angle 180°; matrix
256 × 256, FOV 280–300 mm), b) T1-weighted fast low flip
angle gradient echo (TR/TE of 202/4.76 ms; 1 signal average;
flip angle 60°; matrix 256 × 166, FOV 280–300 mm), and c)
balanced steady-state free precession (SSFP) (TR/TE 4.05/
1.65 ms; 1 signal average; flip angle 70°; matrix 256 × 256,
FOV 280–300 mm).

Hearing screening tests in newborns

Since 2001, state government legislation has required hearing
screening of all newborns [21]. At our institution, the hearing
screening program consists of transient otoacoustic emissions
test screening and auditory brainstem response testing. The
transient otoacoustic emissions test measures sound generated
by the outer hair cells of the cochlea in response to acoustic
stimuli, and is sensitive to causes of hearing loss located be-
tween the external auditory canal and the cochlea. The audi-
tory brainstem response test measures electric activity in the
brainstem in response to sound and evaluates the integrity of
the entire auditory system. This protocol adheres to the
American Speech-Language-Hearing Association’s recom-
mendations, which require that all high-risk children have an
auditory brainstem response test as part of their newborn
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hearing screening, whether as a stand-alone test or as part of a
transient otoacoustic emissions test/auditory brainstem re-
sponse test battery [22]. Transient otoacoustic emissions test-
ing was performed using a hearing-screening machine
(Madsen AccuScreen; Otometrics, Taastrup, Denmark) and
reported as positive or negative. Auditory brainstem response
testing was considered normal if air-conducted 2,000 Hzwave
V responses were recorded at 30 dB at normalized hearing
level. Smart EP equipment (Intelligent Hearing Systems,
Miami, FL) was used. Electronic medical records were que-
ried to retrieve hearing test results on all patients in the study.

Obstetric and newborn clinical data

For all subjects included in the study, the gestational age at the
time of the MRI and delivery, gender, weight at birth and
diagnosis at birth were obtained from the electronic medical
records. The gestational age at the time of the MRI and deliv-
ery were estimated based on biometric data reported on an
obstetric US performed within 72 h of the MRI, as part of
the routine clinical assessment of patients at the institutional
fetal medicine center. Subjects who were part of a twin preg-
nancy or who underwent two fetal MRIs during pregnancy
were also recorded. Admission to the neonatal intensive care
unit (NICU) for longer than 5 days was also assessed as this is
a known risk factor for the development of hearing impair-
ment [23]. After analyzing the entire data set, we performed a
subset analysis excluding subjects who were affected by the
possible confounding variables of preterm birth and a NICU
admission.

Statistical analysis

For the descriptive analysis percentages, medians, ranges and
interquartile ranges were used. The Fisher exact test was used
to evaluate differences in the distribution of nominal data,
while the Mann-Whitney U test was used to evaluate differ-
ences in continuous variables. Multivariate logistic regression
was also used to evaluate for potential predictors of hearing
test performance, with model significance assessed by Wald
Z-statistic. Statistical significance was defined by P-values
<0.05. Statistical analyses were performed using SPSS ver-
sion 20 (IBM, Armonk, NY).

Results

A radiology report database query yielded 340 fetal MRI stud-
ies performed at 3 T in the years 2012–2016. Of the 340 3-T
fetal MRI studies available, 278 studies were excluded for the
following reasons: a) no neonatal medical records available
for review (fetal demise or lost to follow-up) (n=118), b) no
hearing screening results available in the medical records

(n=89) or hearing screening could not be tested after several
attempts (n=7), c) fetuses underwentMRI studies at both 1.5 T
and 3 T (n=25), d) hearing screening performed more than
60 days after birth (n=12), e) primary neurological abnormal-
ities (Chiari malformation, ventriculomegaly, callosal agene-
sis) (n=16), and f) systemic diseases and syndromes known to
be associated with hearing loss, including 22q11.2 deletion
syndrome (n=4), trisomy 21 (n=3), Pierre Robin sequence
(n=1), cleft lip and palate (n=1), arthrogryposis (n=1) and
microtia (n=1). A total of 62 neonates were included in our
study population. A control population of 1.5-T fetal MRI
patients was created using the same exclusion criteria, with
62 patients randomly selected from the eligible population
(Fig. 1). In total, 124 newborns who underwent fetal MRI
and neonatal hearing testing were included in our study
population.

The demographic information for the patients included in
the study is summarized in Table 1. The gender, median ges-
tational age at birth, median gestational age at transient oto-
acoustic emissions testing, weight at birth, number of twin
pregnancies, and number of subjects who had repeat MRIs
at the same field strength were not significantly different be-
tween the 1.5-T and the 3-T fetal MRI groups (P values
>0.05). The median gestational age at the time of MRI was
significantly lower for fetuses scanned at 1.5 T (25 weeks,
2 days) relative to those scanned at 3 T (30 weeks 1 day;
P<0.001). The degree of pathology affecting specific organ
systems was not significantly different between both groups
for any of the categories evaluated. The relative percentages of
disease categories affecting the subjects included in this study
are listed in Table 2.

Fetal and neonatal risk factors

Next, we focused on potential risk factors for neonatal hearing
loss. The first was prolonged NICU admission of more than
5 days, which was observed in 85/124 (68.5%) patients in the
overall population, including 45/62 (72.6%) of 1.5-T MRI
patients and 40/62 (64.5%) of 3-T MRI patients. The second
was prematurity; 34/124 (27.4%) patients overall were born
preterm, including 16/62 (25.8%) 1.5-T MRI patients and 18/
62 (29.0%) 3-T MRI patients. There was no significant differ-
ence in the rate of either prolonged NICU admission or pre-
maturity between the 1.5-T and 3-T groups (P-values >0.4).

Hearing test performance

Overall, 10 out of 124 newborns (8.1%) failed the transient
otoacoustic emissions hearing test in at least one ear, and 3 out
of 124 subjects (2.4%) failed the auditory brainstem response
test in at least one ear. Two of the three subjects who failed the
auditory brainstem response test also failed the transient oto-
acoustic emissions test. The clinical data of patients who failed
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the transient otoacoustic emissions test and/or auditory
brainstem response test are listed in Table 3. Six of the new-
borns who failed the transient otoacoustic emissions test had
1.5-TMRI (9.7% incidence) while the other four had 3-TMRI
(6.5% incidence). Of the three patients who failed the auditory
brainstem response test, two had 1.5-T MRI (3.2% incidence)
compared with one who had 3-T MRI (1.6% incidence). No
significant difference was observed in test failure rates at 3 T
compared with 1.5 T for both the transient otoacoustic emis-
sions test (P=0.74) and auditory brainstem response test
(P=0.80) tests. These results are summarized in Table 4.

Logistic regression analyses did not demonstrate a signifi-
cant relationship among the variables of MRI field strength,
prolonged NICU admission or prematurity with hearing test
failure, assessed by either the transient otoacoustic emissions
test or auditory brainstem response tests (Table 4). None of the

subjects who were part of a twin pregnancy or who had repeat
MRIs failed either the transient otoacoustic emissions test or
the auditory brainstem response test.

We performed subset analyses of the groups based on the
trimester of gestation in which the children had their MRIs.
Sixty-five patients underwent MRI in the second trimester
(42 at 1.5 T and 23 at 3 T) and 59 underwent MRI in the third
trimester (20 at 1.5 T and 39 at 3 T). The fail rate for the
transient evoked otoacoustic emissions (TEAOE) for fetuses
who underwent MRI in the second trimester was 5/65 (7.7%).
The five subjects who failed the test hadMRI at 1.5 T. The fail
rate of TEAOE in the third trimester 5/59 (8.4%); four had
MRI at 3 T and one at 1.5 T (P>0.05). The fail rate of the
auditory brainstem response test for subjects who underwent
second trimester MRI was 1/65 (1.5%); the subject who failed
the auditory brainstem response test in the second trimester

Table 1 Clinical and demographic data on the patients included in the study

Clinical data 3 T 1.5 T P value

Gender M/F 33/29 33/29 >0.99

Median birth weight (Kg) (IQR) 3.10 (2.86–3.52) 2.94 (2.60–3.43) 0.10

Median GA at fetal MRI (weeks) (IQR) 30 weeks, 1 days (26 weeks,
3 days-32 weeks, 6 days)

25 weeks, 2 days (21 weeks,
1 day-30 weeks, 2 days)

<0.001*

Median GA at birth (weeks) (IQR) 38 weeks, 2 days (36 weeks,
5 days-39 weeks, 1 day)

38 weeks, 2 days (36 weeks,
4 days-39 weeks, 1 day)

0.98

Median age at TEOAE (days) (IQR) 7.5 (3–17) 11 (4–32.25) 0.06

Subjects part of a twin pregnancy 3 8 0.21

Subjects with two fetal MRI examinations
(same field strength)

1 4 0.37

*Indicates significant differences

GA gestational age, IQR interquartile range, TEOAE transient evoked otoacoustic emissions

Fig. 1 Diagram of participants
included in the study
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had a 1.5-T MRI. The fail rate of the auditory brainstem re-
sponse test for subjects who underwent third trimester MRI
was 2/59 (3.4%); one subject had MRI at 1.5 T and one at 3 T
(P>0.1).

Subset analysis of subjects without clinical risk factors

We performed a subset analysis after excluding subjects with
known risk factors including preterm birth (n=6), NICU
admission (n=57) or both (n=28). Of the remaining 33
subjects, 14 had MRIs at 1.5 T and 19 had MRIs at 3 T.
Two subjects (6.6%) failed the transient otoacoustic emis-
sions test in this subgroup, one of which had MRI at 1.5 T
(7.1%) and one at 3 T (5%). No significant difference in
the rate of failure was observed between groups (P=0.83).
None of the subjects in this subgroup failed the auditory
brainstem response screen.

Discussion

Fetal MRI is a well-established imaging modality used to
characterize prenatal pathology, determine prognosis and
guide treatment [8, 24]. With the recent implementation of
3-T fetal MRI, the concern for acoustic injury to the fetus
related to the noise generated by the gradients in the scanner
has been a subject of controversy [12, 13]. Our study com-
pared the results of neonatal transient otoacoustic emissions
test and auditory brainstem response test in born subjects who
had 1.5-T and 3-T fetal MRIs. Our results did not identify an
increase in the overall fail rate of either test in patients who
were imaged at 3 T, suggesting that the increase in acoustic
noise associated with higher field strength does not result in
clinically significant acoustic injury. These findings are con-
sistent with results from a small study on hearing screening of
infants whose mothers had significant occupational exposure
to noise during their pregnancy (>80 dB for 8 h per day),
which did not identify an increase in hearing impairment [25].

The mechanism of noise-induced acoustic damage to the
fetus is not completely elucidated, but it has been associated
with injury to the hair cells of the cochlea, predominantly
affecting the cochlear basal turn [26–30]. Histopathological
analysis of experimentally induced acoustic injury in a fetal
lamb (exposure to broadband noise with 130 dB peak sound
pressure or Lpeak [highest peak levels in decibels] for 16 con-
secutive h) revealed hair cell injury [31]; however, there was
more severe involvement of the apical and mid turns of the
cochlea (which have a lower association with clinical hearing
impairment in humans) compared with the basal turn [31].

During fetal MRI, the sound from the scanner is attenuated
by the maternal soft tissues and by amniotic fluid, resulting in
a substantial decrease in the intensity of the sound that reaches
the fetus. Even though there is no data regarding attenuation of
sound by the human gravid abdomen, a study using pregnant
ewes showed a decrease of nearly 40 dB as a result of amniotic
fluid and maternal soft-tissue attenuation [32]. Another study
performed in human volunteers who weren’t pregnant report-
ed a decrease in approximately 30 dB on measurements ob-
tained with a microphone placed in the volunteer’s fluid-filled
stomach relative to those obtained at the surface [33]. We
believe that similar acoustic attenuation may occur during
the second and third trimesters of pregnancy, largely shielding
the fetus from noise.

Additional mechanisms that contribute to lowering the
noise exposure to the fetus include the preferential attenu-
ation of higher frequency sounds and the duration of the
exam. The acoustic noise associated with MRI scanning
results from motion of the gradient coils related to the
application of an activating electric current [34, 35]. The
reported frequency of the sound produced by the gradients
at 3 T is above 1 kHz [10, 36, 37]. Direct measurements of
attenuation of high frequency sounds (>1 kHz) by the grav-
id abdomen in sheep reported a reduction of approximately
45 dB, as compared to a 15-dB attenuation for a sound with
a frequency of 0.25 kHz [38]. In addition, during prenatal
life, conduction of sounds occurs preferentially through the
temporal bone rather than the middle ear ossicles, which

Table 2 Final diagnosis of
subjects included in the analysis Final diagnosis Total subjects 3 T 1.5 T P-

value
n % n %

Congenital lung lesions 11/124 5/62 8.1 6/62 9.7 >0.99

Congenital diaphragmatic hernia 24/124 9/62 14.5 15/62 24.2 0.26

Congenital diaphragmatic hernia
and mediastinal masses

22/124 11/62 17.7 11/62 17.7 >0.99

Genitourinary 15/124 7/62 11.3 8/62 12.9 >0.99

Musculoskeletal and soft tissue 16/124 11/62 17.7 5/62 8.1 0.18

Gastrointestinal 29/124 17/62 27.4 12/62 19.4 0.40

Normal 7/124 2/62 3.2 5/62 8.1 0.44

The percentage is relative to the number of subjects imaged at a specific field strength
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provides additional attenuation for high-frequency sounds
[39]. Another important consideration is related to the du-
ration of the exposure. Most of the data on experimentally
induced hearing damage in animal models used very long
exposure times (16 h) [31]. Given that the extent of cochle-
ar hair cell loss has been linked to the duration of the
exposure and considering that clinical fetal MRI takes an
average 30–45 min [27, 28], the potential deleterious ef-
fects reported by these experiments are not directly trans-
latable to clinical fetal MRI or would be markedly dimin-
ished [31].

Another potential mechanism for noise-induced congenital
hearing loss is impairment of development of the hearing ap-
paratus, which is generally considered unlikely given the early
gestational age at which this occurs. For instance, the cochlea
is formed by the 8th to 10th post-conceptional week and
reaches adult size by the 17th to 19th week of post-
conceptional age [40, 41]. Similarly, the cartilaginous anlage
of the ossicles morphologically resembles the adult structures
by the end of the 8th post-conceptional week and ossification
progresses rapidly between the 19th and 24th weeks [42, 43].
Thus, it is unlikely that MRI performed in the late 2nd or 3rd
trimester will adversely impact the development of the hearing
apparatus.

For our assessment of newborn hearing, we adhered to the
guidelines of the American Speech-Language-Hearing
Association and used a combined battery of transient
otoacustic emission tests and auditory brainstem response
tests, given the inherently elevated risk of hearing impairment
in our population [44]. Even though performance characteris-
tics may vary with the population analyzed, data from Wolff
et al. [45], estimated the sensitivity and specificity of a com-
bined approach to be 91.7% and 98.5%, respectively. In addi-
tion, some reports suggest that auditory brainstem response
testing, utilizing the hearing level of 30 dB that was used in
our project, can have sensitivity and specificity as high as
100% and 91%, respectively, relative to the gold standard of
behaviorally confirmed hearing status at 4 years of age [46].
Consequently, we feel that our approach would be able to
reliably identify hearing loss, despite the lack of longitudinal
follow-up.

The lower fail rate of the auditory brainstem response test
relative to the transient otoacoustic emissions test is expected
given the known higher rate of false-positive studies (lower
specificity) that result from transient otoacoustic emissions
test -based screening [47]. These false-positive results in tran-
sient otoacoustic emissions tests are attributed to debris in the
external auditory canal, fluid in the middle ear and ambient
noise [48]. The fail rate of the transient otoacoustic emissions
test in our population (8.1%) was only slightly higher than the
reported fail rate for a single-time otoacoustic emissions as-
sessment (approximately 7%) in healthy newborns, and was
similar to the fail rate observed in our subset analyses thatTa
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excluded children born preterm and those requiring NICU
admission (6.1%) [16, 17]. Importantly, 8 of the 10 patients
who failed the transient otoacoustic emissions test passed the
auditory brainstem response test, suggesting that most of these
subjects had normal hearing even though clinical follow-up
was not available in the electronic medical record for any of
them. While the fail rate of the auditory brainstem response
test in our study (2.4%) is above the reported fail rate of the
auditory brainstem response test in healthy infants (<1%), it is
similar to that observed by other authors in high-risk popula-
tions, including infants with congenital diaphragmatic hernia
(2–4%) [18–20]. It should also be noted none of the subjects
who was born at term and did not require NICU admission
failed the auditory brainstem response test screen. These find-
ings support our hypothesis that the increased rate of hearing
test failure is probably related to the underlying comorbidities
and associated risk factors in our population. Although our
experimental design cannot exclude an increase in the fail rate
as a consequence of fetal MRI (independent of field strength),
we believe prior studies have substantiated the acoustic safety
of fetal MRI at 1.5 T [14, 15].

The main limitations of this study are its small sample size,
its retrospective nature and its bias in selection. We were only
able to include a small number of patients in our study due to
the fact 3-T fetal MRI is not yet as widespread as 1.5-T fetal
MRI. Also included in the bias in selection is the relative
difference in gestational age between the control and subject
groups. This difference owes to the fact that when we started
scanning at 3 T at our institution, we did so in a more mature
fetal population (25 weeks and older) to insure that organo-
genesis was well underway and that the mineralization of the
ossicles, which occurs between 19 and 24 weeks, was largely
complete. The retrospective nature of the study also affects
our ability to confirm definitive hearing impairment, given
that the false-negative rate of universal neonatal hearing
screening can be as high as 23% in cases of mild sensorineural
hearing loss [49].When a newborn fails the universal neonatal
hearing screening, this prompts a referral to a definitive diag-
nostic audiological evaluation; these data are not available for
any of our patients. However, the tests we used to assess

hearing in our population are identical to neonatal screening
protocols utilized in prior studies looking at postnatal hearing
outcomes in subjects who underwent fetal MRI [14, 15].
Finally, all the subjects included in our study were referred
for known or suspected congenital anomalies and many of
them were born preterm and/or required NICU admissions.
While these two variables constitute confounding factors
when assessing hearing impairment, we believe that by choos-
ing a control population with a similar level of complexity,
conducting multivariate analysis and performing subset anal-
yses excluding subjects with these comorbidities we have mit-
igated these effects. Further studies with larger sample size
and with prospective enrollment of healthy subjects are need-
ed to definitely determine the potential impact of MRI-related
noise on fetal hearing.

Conclusion

We did not observe increased prevalence of clinically signif-
icant hearing loss in subjects who underwent fetal MRI at 3 T
relative to those who had MRI at 1.5 T.
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