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Neonatal outcomes of fetuses diagnosed with life-limiting
conditions when individualized comfort measures are proposed
E Parravicini and JM Lorenz

OBJECTIVE: To describe the neonatal outcomes of a case series of infants who were prenatally diagnosed with potential life-
limiting conditions and to whom individualized comfort measures were offered.
STUDY DESIGN: This is a retrospective analysis of the postnatal outcomes of a selected population of 49 infants prenatally
diagnosed with potential life-limiting conditions whose parents were prenatally referred for counseling to the comfort care team.
RESULT: The prenatal diagnosis was confirmed postnatally in 45 infants. The only four survivors had a significant discrepancy
between prenatal and postnatal diagnosis. Whether they were treated with individualized comfort measures (n= 28) or intensive
care (n= 17), all the newborns died with similar median age at death (2 days).
CONCLUSION: Diagnostic accuracy is the main determinant of outcomes. Provision of intensive care neither prevents the death of
infants affected by life-limiting conditions nor prolongs life compared with that of infants treated with individualized comfort
measures.
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INTRODUCTION
Congenital anomalies remain the leading cause of neonatal
mortality in the United States.1 Many life-limiting conditions can
be diagnosed or suspected before the birth as the result of the
advances in fetal evaluation.2

For families who choose to carry the pregnancy to its natural
end, it is important to establish a personalized plan of care for
each infant after birth. In some cases, pending a postnatal
diagnostic confirmation, intensive care may be initiated; in others,
when the diagnosis is certain, the decision may be made to
provide a plan of care focused on the infant’s comfort.2–5

Several reports of perinatal/neonatal management of infants
affected by life-limiting conditions have been published in
medical and nursing literature,6–9 but the reported outcomes of
these conditions are quite heterogeneous. These outcomes are
determined by the accuracy of the diagnosis of a life-limiting
condition and by the postnatal management.10 A recent extensive
literature review shows that there is no current evidence-
based standard of care for infants diagnosed with life-limiting
conditions.11

The purpose of this article is to describe the outcomes—in
terms of diagnostic accuracy, survival and age at death—of a case
series of infants who were prenatally diagnosed or suspected to
have life-limiting conditions and to whom individualized comfort
measures were offered when appropriate.

METHODS
This is a retrospective, descriptive consecutive case series of infants
delivered at Morgan Stanley Children’s Hospital of NewYork-Presbyterian
with a prenatal diagnosis of potential life-limiting conditions from January
2008 through December 2011. This is a selected population of infants

whose parents decided to carry the pregnancy to term and were referred
prenatally for counseling to the comfort care team.
Data abstracted from the electronic medical records included the

prenatal diagnosis, outcome of the prenatal discussion regarding delivery
room management with the parents, postnatal diagnosis, gender, gesta-
tional age, birth weight, actual postnatal management provided, disposi-
tion and age at death when the latter occurred.
The study was approved by the Institutional Review Board and a waiver

of consent granted.

Definition and categorization of congenital life-limiting conditions
A life-limiting condition in this study was defined according to two
categories. A life-limiting condition with early demise anticipated is a
medical condition incompatible with life beyond hours or days with or
without intensive support. A life-limiting condition with longer survival
anticipated is a medical condition for which intensive care may prolong life
beyond days or weeks, but the burden of intensive care might be judged
to exceed the benefit to the extent that withholding intensive care is
accepted to be an ethical option. Some degree of subjectivity in making
the determination that a condition is life-limiting as defined here is by
nature unavoidable, in that weighing benefits and burdens involves
personal values, however, further discussion of this determination is
beyond the scope of this paper.

Prenatal evaluation
At Morgan Stanley Children’s Hospital of NewYork-Presbyterian pregnant
women carrying a fetus diagnosed with or suspected to have a life-limiting
condition are identified and managed by a multidisciplinary team includ-
ing maternal fetal medicine specialists, neonatologists and other pediatric
subspecialists as appropriate for the diagnosis. After an evaluation of the
fetal condition with laboratory tests, fetal ultrasonography and sometimes
amniocentesis and/or fetal magnetic resonance imaging(MRI), the diagno-
sis, the likelihood of it being correct and the prognosis are discussed with
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the parents. The outcome of this discussion leads to the establishment of a
tentative plan of care.
If the family elects to continue the pregnancy and the diagnosis of a life-

limiting condition can be made with certainty before delivery, a proposal
for individualized comfort care management (described below), is
presented as the medical intervention appropriate to the infant’s medical
condition. However, a plan for resuscitation and intensive care is offered
upon parental request. In the cases in which the prenatal diagnosis of a
life-limiting condition is suspected but cannot be definitively confirmed, a
tentative plan is made contingent on confirmation of the diagnosis
postnatally. Such a plan would include discussion of interventions that may
be required to support the infant to allow completion of postnatal
evaluation. The final management plan in these cases is contingent upon
postnatal confirmation of prenatal diagnosis. Whether the diagnosis is
confirmed or only suspected prenatally, the management plan is
documented in the electronic medical record to ensure that it is available
for all health care team members at the time of presentation of the mother
for delivery.

Postnatal management
The neonatology team is present at every such delivery, whether the
diagnosis is definite or not and whether or not comfort care has been
elected by the family. The infant is carefully evaluated and a plan of care is
finalized on the basis of postnatal findings. The care plan is discussed
among all the care providers to make sure it is appropriately implemented.

Guidelines for medical/nursing comfort care management
At Morgan Stanley Children’s Hospital of NewYork-Presbyterian, comfort
care management is defined as an individualized medical plan of care
focused on promoting patient comfort, without the intent of shortening or
prolonging life. Comfort care requires satisfaction of some basic needs.5–7

1. As soon as possible after birth, family–infant bonding is promoted. This
interaction usually takes place in delivery room, but may occur in the
neonatal intensive care unit or rarely on the postpartum floor while the
baby rooms-in with the mother/family. When no family member is
available, the infant is held by health care personnel or trained
volunteers.5

2. Warmth is provided by kangaroo care12 and/or by swaddling. The infant
may be placed in an isolette or in a baby crib according to their
condition or birth weight.

3. Hydration and nutrition are considered primary needs of a baby, except
in the cases in which death is expected within minutes or hours.

Therefore, infants managed by comfort care are breastfed, bottle fed or
given milk by syringe or gavage feeds.6 Occasionally other procedures,
such as placement of a peripheral intravenous line or a gastric tube may
be employed. However, any intervention is offered with the goal of the
baby’s comfort and evaluated by measuring burden versus benefit in
terms of the baby’s and family’s comfort.13

4. Respiratory distress is managed symptomatically by gentle suctioning of
the upper airway, administration of oxygen. Perceived pain/discomfort
is assessed and, when indicated, treated by administration of analgesics
(morphine or fentanyl).

RESULTS
Forty-nine fetuses were diagnosed or suspected to have a life-limiting
condition prenatally. The prenatal diagnosis of a life-limiting con-
dition with early demise anticipated (Table 1) or a life-limiting
condition with longer survival anticipated (Table 2) was confirmed
postnatally in 45 infants (91.8%).
Twenty-eight infants (62%) were managed with comfort care.

No infant survived; median age at death was 2 days (range: 1 to
164 days). Infants diagnosed with renal agenesis or dysplasia,
limb-body wall complex and severe hydrops died within the first
12 h of life. Patients with cardiac and central nervous system
anomalies expired at the median age of 22 days (range: 1 to 90
days) secondary to hypoxia or central apnea. Two female infants
with trisomy 18 survived the longest. One received intensive care
and died in the hospital after two surgeries (colostomy for
imperforate anus and repair of coarctation, pulmonary artery
banding and patent ductus arteriosus ligation) at age 4 months.
The other was treated with comfort care and died at home at age
5 months.
The remaining 17 infants, confirmed to have life-limiting

conditions, were resuscitated and received intensive care treat-
ment. No infant survived; median age at death was 2 days (range:
1 to 123 days).
In the remaining 4 cases, comfort care was not considered

medically appropriate following postnatal evaluation and discus-
sion with the parents because the prenatal diagnoses/prognoses
were not confirmed. All four survived. Three of these infants were
considered affected by potential life-limiting conditions because

Table 1. List of diagnosis and outcome of 14 newborns correctly diagnosed with life-limiting conditions with early demise anticipated

DR plan Case No. Prenatal diagnosis Postnatal diagnosis
(GA at delivery (weeks))

Specific
treatment

Age at
death

Comfort care
1 Renal agenesis Same (38) Kangaroo care 7 h
2 Severe renal hypoplasia, w/oligohydramnios

sequence, hydrops, trisomy 21
Same (31) Held by mother 15min

3 Renal agenesis Same (36) Held by mother 30min
4 Polycystic kidneys, w/oligohydramnios sequence Same+anal atresia (37) Held by mother 30min
5 PVU, hypoplastic kidney, w/oligohydramnios sequence Same (34) Kangaroo care 11 h
6 Polycystic kidneys, w/oligohydramnios sequence Same (39) Held by nurse 10min
7 Conjoined twins sharing heart and liver w/inoperable CHD Same (29) Held by father 7 min
8 Limb-body wall complex Same (36) Held by mother 10min

Intensive care
9 Limb-body wall complex Same (31) Resuscitation, MV 6 h
10 Limb-body wall complex Same (34) Resuscitation, MV 3 h
11a Polyhydramnios, hydrops, no fetal movements,

skeletal anomalies
Congenital diffuse
lymphangiectasia (29)

Resuscitation, MV 15min

12 Hydrops Same (33) Resuscitation, MV 12 h
13 Polycystic kidneys, w/oligohydramnios sequence Same (37) Resuscitation, MV 5 h
14 PVU, renal dysplasia, w/oligohydramnios sequence Same (31) Resuscitation, MV 2 h

Abbreviations: CHD, congenital heart defect; DR, delivery room; GA, gestational age; MV, mechanical ventilation; PVU, posterior urethral valves.
aIntensive care initiated pending postnatal evaluation.
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Table 2. List of diagnosis and outcome of 31 newborns correctly diagnosed with life-limiting conditions with longer survival anticipated

DR plan Case No. Prenatal diagnosis Postnatal diagnosis
(GA at delivery (weeks))

Specific treatment Age at
death

Comfort care
15 Trisomy 18, A-V canal, left double

collecting
system, ureterocele

Same (35) O2 via NC, gavage feeds 10 days

16 Trisomy 18, cleft lip-palate,
omphalocele, A-V canal

Same (39) RA, gavage feeds 4 days

17 Trisomy 18, VSD Same (37) O2 via NC, then weaned
to RA, gavage feeds, d/c’d
home at 10 days

5 months

18 Trisomy 18, A-V canal, hypoplastic arch Same (38) Held by parents 10min
19 Trisomy 18, DORV, PA Same (34) Kangaroo care 12 h
20 Trisomy 13, DORV, cleft lip-palate Same (38) RA, gavage feeds, d/c’d

home at 1 month
3 months

21 Severe hydrocephalus, cerebellar
atrophy, missing one orbit and severe
facial cleft

Same (38) RA, gavage feeds 5 days

22 Semilobar HPE, schizencephaly, large
frontal lobe infarct

Same (41) Held by parents 5 h

23 Missing frontal aspect of calvarium with
protrusion of large part of the brain
with no recognizable landmarks;
missing left orbit and nose, cleft lip

Same (38) RA, G-tube, enteral feeds, d/c’d
to hospice facility at 2 months

4 months

24 Large CNS mass occupying the entire
left ventricle, severe hydrocepalus

Immature teratoma (34) Held by parents 10min

25 HLHS Same (40) RA, nipple feeds 7 days
26 HLHS Same (40) RA, nipple feeds 8 days
27 HLHS Same (38) RA, nipple feeds 7 days
28 HLHS Same (34) RA, nipple feeds 15 days
29 HLHS Same (38) RA, nipple feeds 2 days
30 HLHS Same (38) RA, nipple feeds, d/c’d

home at 6 days
1 month

31 HLHS, severe hydrocephalus,
cerebellum and brainstem hypoplasia

Same (40) RA, nipple feeds 1 week

32 Heterotaxia, complex cardiac anomaly
(hypoplastic PAs, HLHS, TAPVR)

Same (38) RA, nipple feds, d/c’d
home at 4 days

2 months

33 Hydrops, large neck mass, scoliosis,
contractures of the extremities
with no movements

Same (39) Held by parents 10min

34 47,XXX, large encephalocele, extremely
premature

Same (24) Held by parents 30min

Intensive care
35 Trisomy 18, A-V canal Same+aortic

coarctation+anal atresia
with fistula (40)

Resuscitation, MV, colostomy,
coarctation repair, PA banding,
PDA ligation

4 months

36 Trisomy 18, interrupted arch, DORV Same (40) Resuscitation, PGE, RA, gavage
feeds, d/c’d home at 14 days

1 month

37 Trisomy 18, Dandy Walker malformation Same+lobar HPE (34) Resuscitation, MV, weaned to RA,
gavage feeds, d/c’d home at 14 days

1 month

38a Severe myocardial hypertrophy,
decreased function, pericardial
effusion, stable bradycardia

Same due to
mitochondrial disease (37)

Resuscitation, MV 2 days

39 HLHS with coronary fistula, cystic hygroma Same (39) Resuscitation, MV, Norwood stage I 12 days
40 HRHS with coronary sinusoids,

IUGR, prematurity
Same (32) Resuscitation, MV, fulminant NEC 20 days

41 HLHS, heart block Same (37) Resuscitation, MV Norwood
stage I—died in OR

2 days

42a Severe hydrocephalus, hypoplastic
cerebellum and brainstem

Severe cerebral, cerebellar
and brainstem dysplasia (32)

Resuscitation, MV 3 months

43a ACC, hypoplastic cerebellum and brainstem,
clubbed feet; VSD, aortic stenosis

Same, no aortic stenosis, (33) Resuscitation, MV 45 days

44a Probable thanatophoric dysplasia Same (38) Resuscitation, MV 10 days
45a LCDH, prematurity, skeletal anomalies Same (33) Resuscitation, MV 1 h

Abbreviations: ACC, agenesis of the corpus callosum; A-V, atrioventricular canal; CNS, central nervous system; d/c’d, discharged; DORV, double outlet right
ventricle; DR, delivery room; HLHS, hypoplastic left heart syndrome; HPE, holoprosencephaly; HRH, hypoplastic right heart; IUGR, intrauterine growth restriction;
LCDH, left congenital diaphragmatic hernia; MV, mechanical ventilation; NC, nasal cannula; NEC, necrotizing enterocolitis; O2, oxygen; PA, pulmonary atresia; PDA,
patent ductus arteriosus; PGE, prostaglandins; RA, room air; TAPVR, total anomalous pulmonary venous return; VSD, ventricular septal defect; XXX, triple X.
aIntensive care initiated pending postnatal diagnostic evaluation.
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their prenatal MRI suggested the presence of lobar holoprosence-
phaly (HPE) associated with other malformations (tyrisomy 21,
Tetralogy of Fallot, thoracic myelomeningocele and severe
hydrocephaly). Although the neonatal MRIs identified central
nervous system anomalies, HPE was not confirmed, so that the
conditions of these infants were no longer life-limiting. The case of
the fourth survivor was previously reported.14 This term male had
signs of lower urinary tract obstruction and potential impaired
renal function (very large and wall-thickened bladder, enlarged
echogenic kidneys, massive ascites and anhydramnios) on
prenatal ultrasound. He was resuscitated at birth, as had been
planned with the parents at the time of the prenatal consultation,
and a trial of intensive care was initiated pending definitive
evaluation of his lung function. His postnatal course was
complicated with significant respiratory compromise, but he went
on to make an unexpected recovery. The infant underwent
decompression of his bladder at birth and eventually posterior
urethral valves ablation. At 3 and half years of age he has no
clinically apparent respiratory sequelae and neurological devel-
opment is at the 36 months level. He is able to void spontaneously
and his serum creatinine concentration is 0.58 mg dl− 1.

DISCUSSION
The results of this case series of infants diagnosed prenatally with
potential life-limiting conditions suggest that the diagnostic
accuracy is the main determinant of outcome in terms of survival
and length of life.
In our case series, although the prenatal diagnosis was

accurate for most of the life-limiting conditions observed
(91.8%), discrepancies between prenatal and postnatal diagnosis
were observed in three, in which the prenatal diagnosis was lobar
holoprosencephaly, and in one case in which the severity of the
renal and pulmonary anomalies was mistakenly expected to be
life-limiting.
In our population the fetal detection of lobar HPE has been

proved to be quite problematic, even with fetal MRI. In this
selected case series, which does not include all the infants
prenatally diagnosed with HPE, but only candidates for comfort
care (see methods), none of the three prenatal diagnoses of lobar
HPE was confirmed after birth. Fetal diagnosis of HPE is easily
made by prenatal ultrasonography in the more severe forms, in
which brain anomalies are profound and associated with facial
anomalies. Milder forms of HPE—as the three cases in our series
suspected to have lobar HPE—are best identified by fetal MRI
during the third trimester.15 In two of our cases, the fetal MRI was
obtained in the second trimester. Furthermore, the diagnosis can
be difficult even for experienced neuroradiologists. In a study by
Stashinko et al.,16 19% of 255 children, referred to Carter Centers
for Brain Research in Holoprosencephalyand Related Brain
Malformations (www.carterdatabase.org/hpe/) with a postnatal
diagnosis of HPE, failed to be confirmed when the neuroimaging
studies were reviewed. Some authors advocate the use of genetic
testing for diagnostic confirmation.17

Another discrepancy between prenatal and postnatal diagnosis
was found in an infant with severe lower urinary tract obstruction
and presumed severe pulmonary hypoplasia. Although his
condition was considered potentially life-threatening secondary
to irreversible pulmonary failure, intensive care was initiated and
the infant survived. This finding is supported by a recent literature
review by Vergani,18 which shows that no single antenatal test is a
good predictor of lethal pulmonary hypoplasia.
These cases illustrate that given a prenatal diagnosis with a

poor prognosis, the outcome is not always certain. When
appropriate, this uncertainty should be disclosed to the family
when they receive prenatal counseling. When the decision to carry
the pregnancy to term is made and the prenatal diagnosis/
prognosis is not certain, it is critical that the postnatal care plan be

contingent upon confirmation of a life-limiting condition
after birth.
Although the use of comfort care is considered a self-fulfilling

prophecy in terms of patients’ length of life,10 this case series is
consistent with the findings of Courtwright et al.19 that in most
cases intensive care does not prolong life. In that study, there was
no correlation between aggressive medical/surgical treatment of
infants prenatally or postnatally diagnosed with life-limiting
conditions and survival advantage. However, in a recent review,
Carey reported that, comfort care of infants with trisomy 13 and
18 was associated with early mortality, whereas the use of inten-
sive care and cardiac surgery did extend the length of life, obviously
depending on the severity of the associated anomalies.20 It is
possible that one of the reasons for this discrepancy in similar
populations is the use of different types of ‘comfort measures’.
In the present study the aim of comfort care treatment, other

than avoiding the use of burdensome treatments that offer
limited benefit, was the establishment of a state of comfort
through attentive evaluation and management of each infant’s
temperature, hydration/nutrition and pain/discomfort status. We
believe that this individualized medical and nursing care led to
infant’s comfort and to a length of life comparable with that of
infants treated with intensive care, without prolonging suffering.
Our case series illustrates the difficulty in estimating time to

death after birth. Thus, it is important to communicate to parents
that, although early demise is anticipated in most cases, longer
survival is possible and this does not constitute an indication for
initiation of intensive care.
This case series includes 10 infants diagnosed with hypoplastic

left heart syndrome and 1 with hypoplastic right heart syndrome.
Comfort care was considered an option for these patients because
of either parental preference or presence of unfavorable prog-
nostic criteria, such as associated anomalies. This selected group
was a minority; in the same period of time of this study, 67 other
infants affected by hypoplastic left heart syndrome or hypoplastic
right heart syndrome were delivered in our institution and
underwent single ventricle palliation.
Limitations of this study include the relative small number of

cases and that not all life-limiting conditions were observed in this
case series. This study population includes selected cases of
infants whose parents decided to carry the pregnancy to term and
were available to discuss comfort care management for their
infants. Therefore, the outcome of this selected population might
not be representative of the outcome of all infants affected by life-
limiting conditions.
Morgan Stanley Children’s Hospital of NewYork-Presbyterian

has developed individualized guidelines for comfort care, as
outlined in the methods section. These guidelines were developed
following evidence-based data on discomfort and pain
management of critically ill infants.21–23 However, the retro-
spective nature of the study does not allow evaluation of the
effectiveness of our comfort care in promoting comfort and there
was no systematic evaluation of the families’ satisfaction with the
experience.
In summary, the outcomes of a case series of infants prenatally

diagnosed with potential life-limiting conditions indicate that
diagnostic accuracy is the principal determinant of outcomes.
Provision of intensive care did not prevent death of infants
affected by life-limiting conditions nor prolong life compared with
that of infants treated with individualized comfort measures.
Further prospective studies are needed to objectively evaluate the
state of the infants’ comfort and the grieving experience of the
family to advise best practice.
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