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Background

Fetal anomalies detected by ultrasound (US) during

routine prenatal anatomic surveys have huge
implications in:

>> predicting prognosis
>> postnatal care

>> in critical decisions
(e.g., pregnancy termination)

_

‘Nps.org.au



Background

Abnormalities seen by US are usually followed
up
- amniocentesis

- blood tests (Triple screen, Quad
screen etc)
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Background

* Fetal MRI makes it possible for us fo re-evaluate
the indications suggested by US & serum tests
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Background

A case-by case evaluation comparing the relative
impact of each testing modality on fetal outcomes
and prognosis is valuable



Purpose

To evaluate the impact of fetal MR imaging on:
Patient referral patterns & prognosis

Patient Population:
Pregnant patients with prior ultrasound diagnoses

of fetal anomalies
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Methods

Study type
Retrospective study using electronic medical records

Study size

42 pregnant patients

Center
UMass Memorial Medical Center, Worcester MA
Study duration
4-years (Nov 2013-Aug2017)
Inclusion criterion

Patients who had initial ultrasound diagnosis of fetal anomalies



Patients
Tested positive for fetal
anomalies by Ultrasound (US)
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Aim A: Patient Demographics

Patients Age

Number of patients

<25 25-30 31-35 36-40 >40
Age

[Majority of patients were in the age range of 25-30 years




Fetal Anomalies represented in this study
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Most common fetal anomalies were:
Neurological Disorders (47%) &
Congenital Diaphragmatic Hernia (19%)




Pregnancy outcomes in this study population

g0 ] 78.6%

Percentage

20 + 14.3%
10 2.4% 4.8%
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Live births Terminations IU demise Not known

The most common pregnancy outcome in the study was live birth (78.6%)



Selected Case 1: Dandy Walker Fetal MR images
Malformation

Ultrasound image

Dilated 4t ventricle &
Absence of cerebellar
vermis

MR images are SSF FE



Selected Case 2: Congenital Diaphragmatic Hernia

(CDH)

Ultrasound image

Ultrasound imaging showing
Cystic mass in the left hemithorax

Fetal MR image

Fetal MR showing Left CDH with
bowel in the left hemithorax




Patient Management Trends

Percentage of patients at given Gestational Age (GA)

at first MR
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)) Majority of the patients (49%) were between 20-25 weeks of gestation
at the time of first fetal MR imaging




Patient Management Trends

Number of days between prior US and MRI
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) Majority of the patients (62.5%) got fetal MR imaging done within 10 days
) of ultrasound finding of congenital abnormalities.




Aim A: Patient Demographics

Patient Referral Source

Patients staying at UMass after
UMass- diagnosis

Internal,
21%

120

100%

100 +
82%
80 +

60 +

Percentage

40

20 +

Outside referrals UMass patients

)) All internally referred patients from UMass and 79% patients
from outside referrals decided to stay at UMass after fetal MR
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Aim B: Results

Agreement between fetal MRI and Ultrasound

60 -

50 1 55%

40 -+

30 +o

Percent cases

20 +o

10 -

Complete agreement Not in complete
agreement

)) The diagnosis made by fetal MR and Ultrasound were in
complete agreement in only 55% of patients




Aim B: Results

Did MRI refute any US findings ? Did MRI add new findings ?
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)) [Fetal MR refuted US findings in 43% cases and added new findings in 29% }
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Prognosis predicted by fetal MR compared to US
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Aim B: Results

62%

38%

0%

Better Similar Worse
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In comparison to Ultrasound, fetal MR gave,

better prognosis in 38%,
similar prognosis in 62% and
worse prognosis in none of the patients.




Aim B: Results

Did fetal MR lead to significant changes in management?
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Fetal MRI led to significant changes in pre and peri-natal management in 69% of

cases.
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Percentage

Aim C: Results

Percentage of patients who tested positive for fetal

ere Percentage of patients who got
abnormalities ge ot p &

tested (markers/karyotyping)
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)) None of the patients who got karyotyping (amniocentesis) and
only 9.5% of patients who got pregnancy markers tested
had results positive for suspected fetal abnormalities




Results Summary

* Fetal MR imaging demonstrated positive outcomes
in patient management in a majority of cases

* Karyotyping and pregnancy marker tests: did not
contribute significant impact in prenatal diagnosis
in most cases in this study

* UMass was a patient-preferred site in managing
pregnancies complicated by fetal anomalies




Discussion
Prior studies by others

* The MERIDIAN trial: 565 cases, 3 years, multicenter, prospective cohort study
[1,2]

- compared the diagnostic accuracy of US vs fetal MRI
- diagnostic accuracy in fetal brain abnormalities:

US (68%) and MRI (93%)

Our study was largely in corroboration with the above mentioned
larger study

In our study,
» Fetal MR and US were in complete agreement in only 55% cases

» Fetal MR refuted US findings in 43% cases

» Fetal MR added new findings in 29% cases




Discussion
Correlation with other prior studies

* Anatomic subgroup analysis of the cohort from the MERIDIAN
study [3,4,5] showed that:

— MRI had especially better diagnostic accuracy in neurological

abnormalities (ventriculomegaly, posterior fossa abnormalities and
failed commissuration)

» In our study, neurological abnormalities were by far the most
represented (47%)

» This makes fetal MR imaging a suitable and accurate diagnostic
platform fo re-evaluate US findings in our study



Discussion
Amniocentesis versus Fetal MRI- From the patients’ perspective

* Amniocentesis is more widely used than fetal MRI:

— However, it is an invasive test and there is relative patient reluctance
in opting for amniocentesis

— MRI was perceived asfposi’rive by pre%nan’r women and found to be
very useful in demystifying the uncertainties [¢]

» In our study:

The majority patients (67.5%) did not choose to get amniocentesis.
In comparison,

100% of all patients who got initial US diagnosis, consented and
received fetal MR imaging




Discussion

Diagnostic accuracy of Pregnancy marker testing &
Karyotyping

* Prior studies have shown that a large number of fetuses with

congenital defects are diagnosed to be chromosomally normal
[7]

» Consistent with this, in our study,
only 9.5% of patients who got serum marker testing &
0% of those patients who got amniocentesis
tested positive for fetal anomalies

(despite 1007 of patients in this study being already diagnosed
with congenital anomalies by US and fefal MR)



Future Considerations

* Recommendations for follow up MRIs

Diagnostic accuracy of US tends to get less
optimal with increasing gestational age,

Whereas in the case of MRI, it gets better
with increasing gestational age

* Health economics analyses

Considering costs of ultrasound, blood tests,
amniocentesis and fetal MRI

For the most accurate, cost-effective and least
invasive patient management strategy



Future Considerations

* Evaluate the possibility of performing fetal MRI on
fetuses at increased risk of brain abnormalities (or
other organ system anomalies) despite normal
ultrasound findings

* Future studies where postnatal outcomes information is
also available o evaluate the impact of using the
different testing modalities
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