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ABSTRACT

Fetal anomalies are being increasingly detected during pregnancy with the increased adoption of sonological screening,
advances in fetal imaging and genetic testing. The optimal use and factual interpretation of fetal diagnostic modalities and
therapeutic decision-making constitute a significant challenge to the concerned specialists. This article aims to review the
topic of management concerns in pregnancy complicated by fetal anomaly (PCFA), with the objective of proposal of a risk
stratification system that can guide evaluation and therapy. The general management principles in common fetal disorders, the
concept of ‘soft markers’ and the importance of a multidisciplinary approach to therapy are also analyzed. A narrative review
of the management principles in PCFA on the basis of analysis of current literature, clinical guidelines and recommendations,
in the light of clinical experience, is presented here. A novel risk stratification approach to PCFA is proposed that would reflect
the severity, prognosis and possible outcome. The critical parameters in characterization of a prenatally detected fetal anomaly
are its physiological/ pathological nature, the severity and associated risk factors, possible progression and complications, and
its effect on the gestation and the fetus. These factors determine the need for detailed fetal imaging, invasive fetal diagnosis,
fetal therapy, changes in perinatal management and even the option to terminate pregnancy in severe anomalies. All these
key parameters are integrated in the new system of risk stratification of PCFA proposed here. The need for categorization of
PCFA arises from the variegated nature of fetal disorders that range from benign physiological alterations or minor defects
to major, multi-systemic anomalies. Though the management of fetal anomalies has to be highly individualized, proper risk
stratification would help bring clarity to the decision-making process.
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INTRODUCTION

Fetal anomalies are being increasingly detected during
pregnancy with the increased adoption of sonological
screening, advances in fetal imaging and genetic testing.
The newer genetic tests and markers (like cell free fetal
DNA testing, and biomarker assay) have made it possible to
screen for fetal disorders even from a maternal blood sample.
Similarly, advances in fetal imaging have made it possible
to detect, evaluate and follow up fetuses with structural
anomalies of variable severity."™* The clinical aspects of
management like the universal applicability of maternal
screening tests, the indications for invasive fetal diagnosis/
fetal therapy and termination of pregnancy for severe
anomalies continue to be grey areas clouded by medical and
ethical concerns.

Objective: This article aims to review the topic of
management concerns in pregnancy complicated by fetal
anomaly (PCFA), with the objective of proposal of a risk
stratification system that can guide evaluation and therapy.
The general management principles in common fetal
disorders, the concept of ‘soft markers’ and the importance
of a multidisciplinary approach to therapy are also analyzed.

Methods: A narrative review of the management principles
in PCFA on the basis of analysis of current literature, clinical
guidelines and recommendations, in the light of clinical
experience, is presented here. A novel risk stratification
approach to PCFA is proposed that would reflect the severity,
prognosis and possible outcome.
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Many of the prenatally detected fetal anomalies are generally
followed up on the basis of the organ system-specific grading
systems of severity (as in the case of fetal hydronephrosis).
But many of the other common organ system anomalies do
not have the benefit of a severity scoring system (as in the case
of many anomalies of heart, lung or nervous system). It is
neither tangible nor practically feasible to have an individual
risk stratification for each and every anomaly.

The wide spectrum of these defects range from minor
aberrations to major genetic or structural anomalies.
Moreover, many of the fetuses have disorders affecting more
than one system, each with variable severity and prognosis.
The natural history of the anomalies are also highly variable
with possibility of spontaneous resolution in some and the
propensity to progress or develop complications during
pregnancy in the others. Progression during prenatal period
can have an adverse effect on the fetus, the mother and the
pregnancy.’”®

It has been observed in clinical practice that many minor
physiological/anatomical alteration(s) in the fetus could
be misinterpreted as more sinister conditions, leading to
unnecessary investigations, interventions and unwarranted
distress. This would be particularly true for anomalies
of organ systems without any specific severity scoring.
Conversely, there is also the likelihood of a disorder that
ideally requires aggressive prenatal testing/intervention, not
benefitting from the same in the absence of a proper risk
stratification. Delay or failure in the appropriate decision-
making regarding management would result in unwarranted
complications.®”

It is vital to differentiate an anomaly with low likelihood of
complications, high probability of spontaneous resolution
and scarce need for therapy from those where the converse
is true. Once a fetal anomaly is detected on the prenatal
scan, it is crucial to have clarity in this distinction, from the
perspective of the obstetrician, concerned specialist(s) and
the parents. This distinction has the greatest bearing on the
decision-making process regarding any prenatal, perinatal or
postnatal intervention.

The critical parameters in characterization of a prenatally
detected anomaly are the physiological/pathological nature
of the anomaly, severity of the disorder, associated problems/
risk factors, possible progression, likely complications, and
its effect on the gestation and life of the fetus. These factors,
in turn decide the need for detailed fetal imaging, invasive
fetal diagnosis, fetal therapy, perinatal therapy, changes in
obstetric management and the option to terminate pregnancy
in severe anomalies.”***

All these parameters and factors are integrated in the new
risk stratification of PCFA proposed here. The categorization
should help in structuring crucial management decisions
regarding the investigative or therapeutic modalities in
pregnancy. The present stratification is not intended to
substitute the available organ- specific grading systems for
fetal anomalies. Such grading systems can be integrated into
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the risk stratification to supplement the data. The classification
systems can thus serve to be mutually complementary, not
mutually exclusive.

Prerequisites of categorization of fetal anomalies: The
diagnosis should be based on an Ultrasound performed
by a sonologist with expertise in prenatal sonology. But
the categorization should be done by the maternal-fetal
medicine specialist/paediatric surgeon (with inputs from
other specialists where required) and not by the untrained
sonologist or obstetrician. This is because the anomaly/
anomalies detected have to be assessed for severity and
prognosis and management options are to be decided
upon by specialists with expertise in management of these
conditions (Figure).

Pregnancy Complicated by Eetal Anomaly: Diagnosis made on
Prenatal Genetic Testing/ First Trumester US/ Second Trimester US

Confirmation of the diagnosis by selective use of detailed Fetal imaging (4 D US, fetal MRI, fetal
ECHO), Genetic testing (Fetal karyotyping, Chromosomal microarray testing, Genome sequencing);
Prenatal Multidisciplinary Consultation (PMC)
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Figure. The general scheme of risk stratification approach
complicated by fetal anomalies

to pregnancy

If organ-specific grading systems are available for a particular
anomaly, it can be integrated with the risk stratification.
When more than one anomaly is detected, the severity
should be assessed individually. The categorization will
have to be revised, on the basis of evolution of the disorder
during pregnancy/ test results of specific studies/ follow up
investigations, whenever necessary (Table).

THE RISK STRATIFICATION OF PCFA

Physiological variation/developmental or genetic aberration;
possibly benign/incidental finding; excellent prognosis;
high likelihood of spontaneous resolution; low risk of
complications*.

Plan: Continuation of pregnancy with only routine follow up
and testing; Selective use of additional fetal evaluation**; No
change in perinatal management.

Pathological condition with less likelihood of spontaneous
resolution; favourable prognosis; low risk of complications*
(non-lethal).



Category of risk

strata A B & D E
Nature of the Physiologica/minor; Pathological : ] 3
anomaly gossiblgy benign con. dit;gon Major defect Major defect Major defect
Chance of
spontaneous High Low Nil Nil Nil
resolution
Rri(s)k I%fssion / Low Low Moderate High High
cporr%plications (non-lethal) (non-lethal) (non-lethal) (lethal)
grl?t%r:)?si:/ gl Excellent Favourable Good, with therapy Guarded, with therapy Poor
Only selective use of Additional Invasive fetal diagnostic Requires use of fetal Evaluate to confirm
Plan of evaluation evaluation other than evaluation is modalities are required ) q J EXIT d di -
routine tests required crapy, procedure 1agnosts

General Continuati Continuation of
ontinuation of pregnancy

management plan pregnancy
Changes in
Perinatal Nil May be required
management
Examples for each Low grade urinary tract Unilateral

P dilatation, choroid plexus hydronephrosis,
category

cysts gonadal cyst

Plan: Continuation of pregnancy with the additional fetal evaluation
as indicated** and rarely need changes in perinatal management.

Structural defect/genetic disorder; good prognosis; moderate
risk of complications* (non-lethal)

Requires the use of invasive fetal diagnostic modalities**
to decide on continuation of pregnancy; planned perinatal
management.

Major structural defect/genetic disorder; guarded prognosis
with treatment; high risk of complications* (non-lethal)

Requires fetal therapy (medical/surgical/fetal endoscopic)/ex-
utero intrapartum treatment (EXIT) procedure, with planned
obstetric/ perinatal management.

Major structural defect/genetic disorder (lethal) that requires
termination of pregnancy for fetal anomaly (TOPFA)

*Complications: Fetal/gestational/maternal (narrated below)

**Fetal evaluation: Non-invasive testing includes serial
ultrasound and Doppler, fetal echocardiogram, fetal MRI etc.
Invasive, diagnostic testing includes amniocentesis, chorionic
villus sampling (CVS), fetal blood/urine sampling etc.

Examples of each category®*:

A: Isolated findings of low grade urinary tract dilatation,
echogenic bowel, intracardiac echogenic focus, choroid plexus
cysts etc. (Low probability of being pathological in isolation)

B: Higher grades of urinary tract dilatation; Gonadal cyst;
Isolated systemic anomalies (cardiac, lung etc.) that generally
carry a good prognosis etc.

Continuation of preg- Continuation of preg- Termination of

nancy based on risk nancy based on risk pregnancy for fetal
evaluation evaluation anomaly
Yes Yes =

Genetic or Syndromic
disorders, posterior
urethral valves

Large neck lesions, large
teratoma, fetal lung
lesions

Anencephaly, Trisomy
13, Infantile polycystic
kidney

C: Complex defects/ multisystemic anomalies/ Genetic
disorders that require Amniocentesis/ Chorionic villus
sampling/ fetal blood sampling; Posterior urethral valves
requiring fetal urine sampling.

D: Fetal lung lesions requiring prenatal maternal
steroids, large Teratoma requiring fetal surgery, poor risk
Myelomeningocele that is a candidate for fetal surgery, large
neck lesions requiring EXIT Procedure.

E: Anomalies like Anencephaly, Trisomy 13, Infantile
Polycystic Kidney Disease etc.

Complications in prenatally detected fetal anomalies:
The complications pertaining to prenatally detected fetal
anomalies can be classified as fetal, gestational and maternal.
Fetal complications will include conditions like growth
retardation, fetal anemia, organ damage from progressive
disease, cardiac failure, hydrops fetalis, intrauterine death
etc.*”®  Gestational (pregnancy-related) complications
include amniotic fluid abnormalities, placentomegaly,
chorioamnionitis, rupture of protective sacs as in exomphalos
etc. and maternal complications include preeclampsia,
maternal mirror syndrome, premature labour, dystocia etc.*™

DISCUSSION

The categorization proposed here does not consider or
include the concept of sonological “soft markers”. The
findings labelled so, as those of cerebral ventricular
dilatation, thickened nuchal fold, single umbilical artery,
shortened humerus/femur length and hypoplastic nasal
bone could be markers of significant disorders that may
mandate detailed evaluation. The other such findings like
mild renal pelvic dilatation, choroid plexus cysts, echogenic
bowel and intracardiac echogenic focus could be benign
findings with high chance of spontaneous resolution,
especially when found in isolation.>®”® But still, they
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mandate a detailed anatomical survey and even additional
evaluation, especially when they occur along with other
abnormalities. Hence it would be detrimental to group
together these diverse conditions of variable significance
under a common umbrella, that risks undermining their
possible significance.”™*?

The defects that usually need only prenatal follow up and
postnatal therapy include conditions like hydronephrosis,
isolated congenital diaphragmatic hernia and oesophageal
atresia, intestinal atresias, anorectal malformation,
enteric cysts, small and intact abdominal wall defects,
small sacrococcygeal teratoma, small lymphovascular
malformations, benign cysts and uncomplicated craniofacial/
limb/chest wall abnormalities."'"* The defects that may
require induction of preterm delivery include ruptured
exomphalos, gastroschisis, progressive hydrops fetalis,
progressive hydrocephalus, progressive hydrothorax, fetal
arrhythmias and severe growth retardation. The defects that
need planned caesarian section include large sacrococcygeal
teratoma, severe hydrocephalus, large myelomeningocele,
conjoined twins, large exomphalos/gastroschisis, large
cervical lympho-vascular malformation and the presence
of inadequate labor or fetal distress. The defects that may
require an ex-utero intrapartum treatment (EXIT) procedure
include the conditions that require emergency upper airway
access like congenital high airway obstruction syndrome
(CHAOS), large neck lesions and conditions requiring
immediate extracorporeal membrane oxygenation (ECMO)
cannulation. The defects that require TOPFA include
severe neurological defects like Anencephaly, chromosomal
anomalies like Trisomy 13, bilateral renal agenesis and
infantile polycystic kidney disease, metabolic disorders like
Tay-Sach’s disease and lethal bone dysplasias like recessive
Osteogenesis imperfecta.'*™*¢

A crucial role in the management of prenatally detected fetal
anomalies rests on the paediatric surgeon, who is generally
responsible for the management of the majority of the
congenital structural disorders that occur in the neonate. It is
also important to involve other specialists like the geneticist,
pediatrician, nephrologist, cardiologist, neurologist etc.
in situations that require their specific expert opinion. The
scarcity of well-trained maternal-fetal medicine specialists,
especially in limited resource scenarios, only augments the
responsibility of the paediatric surgeon to coordinate the
opinions and take management decisions. Hence, it is vital
for the paediatric surgeon to be well trained and updated
about the concepts in evaluation and treatment of these
conditions. They should have a dynamic interaction with the
obstetrician, to facilitate and streamline therapy."*™**

The optimal use and factual interpretation of fetal diagnostic
modalities and therapeutic decision-making constitute a
significant challenge to the concerned specialists. There is
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a need for objective guidelines, multidisciplinary integration
and evidence-based approach to the management of PCFA.
The aspect of informed decision-making by the parents is
equally vital for the optimal management of fetal anomalies.
A risk stratification approach and multidisciplinary
involvement can greatly help the concerned specialists and
parents involved in the decision-making process.'”"*

The science of prenatal diagnosis has evolved tremendously
over the past few decades with the availability of newer
genetic testing, early and advanced fetal imaging, maternal
testing, advances in genetic diagnosis like chromosome
microarray and genome sequencing and advanced fetal
therapy. These advances have necessitated the stratification
of anomalies, both isolated and multiple, for the purpose of
institution of appropriate therapy.

The novel risk stratification approach proposed here has the
objective of segregation of anomalies based on their severity,
need for further evaluation/ therapy and possible outcome.
The categorization may need revision in some cases based
on the evolution of the disorder during pregnancy. The
stratification proposed here needs evidence-based validation
in prospective cohort studies in the next phase for clinical
application. The primary purpose of this structured approach
to evaluation and to ensure apt treatment at the right time
where necessary and to avoid testing and therapy where
it is unwarranted. This would provide a basic and broad
framework for prognostication, evaluation, management
and follow up.

CONCLUSION

The importance of categorization of prenatally detected fetal
anomalies pertain to the need to determine the severity of the
disorder, predict outcome, decide on therapy and to facilitate
communication with the parents. The need for classification
also arises from the variegated nature of these disorders that
range from physiological changes or minor defects to major
anomalies. A proper risk stratification approach would
hence facilitate the diagnostic process, guide evaluation and
aid prognostication and formulation of crucial management
decisions.
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