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Prenatally diagnosed abnormalities that are associated with
death in the newborn period are often referred to as ‘lethal
malformations’. Yet, for many of the commonly described
lethal malformations long-term survival is possible if
supportive interventions are provided. In this paper we analyse
and review fetal or congenital lethal abnormalities. The
designation ‘lethal’ overlaps with the concept of ‘medical

futility’. The term is used for a heterogenous group of
conditions, and hinders clear communication and counselling.
We argue that the term should be avoided, and propose in its
place a set of key questions that should be addressed by
counselling.
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Introduction
Antenatal diagnosis of a severe congenital malformation is
associated with profound grief, sadness and anger.1–3 In many
parts of the world diagnoses of this nature are often followed
by decisions to terminate a pregnancy, particularly where the
condition is associated with a high rate of prenatal (or stillbirth) or neonatal death.4–7 Those conditions with the poorest prognosis are often labelled ‘lethal’. This term is
sometimes used in perinatal practice to convey the gravity of
the fetus’ condition, and may permit different obstetric decision-making.8
In this paper we review and analyse the concept of
‘lethality’ as applied to fetal or congenital malformations.
The term is used in a way that is similar to ‘futile treatment’ in end-of-life decisions.9 It is used for a heterogenous group of conditions to imply an ethical conclusion
rather than to represent a clear prognosis: it obscures
rather than aids communication and counselling. We argue
that the term should be avoided, and propose an alternative framework for counselling.
As a background to this non-systematic review we
searched Medline using the keywords ‘lethal anomaly’
‘lethal anomalies’ or ‘lethal malformation’, or the combination of ‘lethal’ with the Medical Subject Headings (MeSHs)
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‘prenatal diagnosis’ or ‘congenital anomalies/diagnosis’.
Cohort studies, case series, reviews or commentaries that
discussed diagnosis, counselling or management for this
group of conditions were identified and retrieved. Additional articles were identified from the reference lists of
identified papers. Papers were searched for definitions or
lists of lethal malformations. For the malformations most
frequently included in lists, a separate search strategy used
the condition name in combination with ‘outcome’ or ‘survival’, and identified cohort studies, case series or case
reports reporting duration and frequency of survival
beyond the newborn period.

What are lethal malformations?
Our search of the published literature on lethal malformations yielded 1717 papers, of which 75 full-text papers were
reviewed. However, closer study revealed no agreed definition of a ‘lethal fetal or congenital malformation’ (LM),
nor could we identify an agreed list of conditions that fit
into this category.
Conventionally, ‘lethal’ is used to describe something
(e.g. an action or agent) that will cause death.10 There are
several different ways of theoretically interpreting the
description of a perinatal condition as being lethal.
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1 A condition that invariably leads to fetal death in utero.
2 A condition that invariably leads to death in utero or in
the newborn period, regardless of attempted supportive
treatment.
3 A condition that usually leads to death in utero or in the
newborn period.
4 A condition that has been associated with death in utero
or in the newborn period.
Which of these definitions is the correct one?
The most straightforward understanding of LM is probably the second in the list above: a condition incompatible
with survival beyond the newborn period. This terminology
features in a number of reports.1,7,11–13 Women who have
been counselled following the diagnosis of trisomy 13 and
18 report that phrases like ‘incompatible with life’ are used
by clinicians.13–15 However, as will be discussed in the next
section, definition 2 does not accurately describe any of the
congenital malformations that are commonly described as
being lethal. (The first definition listed above also fails to fit
any of the commonly listed conditions, and we have not
found it used in any of the papers that we reviewed.) Some
papers use the third definition, referring to malformations
that lead to death or stillbirth in a high proportion (>50,
>85 or >90%) of past cases.16–19 Older papers that referred
to LMs appeared to use the fourth definition. LM was simply
used to describe conditions that had been observed to cause
death in epidemiological studies of perinatal mortality.20–22
The diagnosis of an LM has potential ethical and legal
implications. Some authors identify these malformations as
triggers for the involvement of perinatal palliative care services.12,23,24 LM may warrant different obstetric management, with interventions focused largely or solely on
maternal rather than fetal wellbeing.25 It has been argued
that termination of pregnancy in the third trimester would
be justifiable in the presence of a certain diagnosis of an
LM, as the presence of such a malformation precludes any
benefit to the fetus from the pregnancy continuing,8 or
exempts the decision from legal clauses that prevent late
abortion on the grounds of viability.26 In some parts of the
world, LMs represent one of the only situations when abortion is legally permitted.4
Which conditions are ‘lethal’? There are a large number
of individually rare conditions that have received this label.
Lists differ, although some conditions are more frequently
cited than others (Table 1).

Are lethal malformations really
lethal?
Table 2 presents a summary of published outcome data for
the most commonly cited LMs. These conditions are all
uncommon, although prevalence estimates are hampered by
the large proportion of cases that are diagnosed antenatally

Table 1. Malformations cited in lists of LM (arranged in descending
order of frequency of citation)7,16,18,23–25,38,56–58
Lethal malformations
Potter’s syndrome/renal agenesis
Anencephaly/acrania
Thanatophoric dwarfism
Trisomy 13 or 18
Holoprosencephaly
Triploidy
Hydranencephaly
Some cases of hypoplastic left heart syndrome and pentalogy of
Cantrell
Severe osteogenesis imperfecta
Multicystic/dysplastic kidneys
Polycystic kidney disease
Congenital severe hydrocephalus with absent or minimal brain
growth
Severe congenital diaphragmatic hernia with hypoplastic lungs
Sirenomelia
Complex or severe cases of meningomyelocele
Large encephaloceles
Acardia
Some cases of giant omphalocele
Inoperable conjoined twins
Cranioradischisis
Exencephaly
Iniencephaly
Harlequin fetus
Meckel–Gruber syndrome
Non-immune hydrops with major cardiac defects
Conditions are listed as cited, we do not necessarily endorse
descriptions of these conditions as ‘lethal’. This list does not
include extreme prematurity (for example 22 weeks of gestation) severe oligohydramios/growth restriction or marked subcutaneous bullous cysts, although sometimes these conditions are
grouped with LM, and similar issues apply to them.

and followed by termination of pregnancy.27 Postnatal survival figures are also imprecise. Firstly, these represent only
live births. They are unlikely to have identical features to the
larger cohort of fetuses diagnosed antenatally. Secondly, survival is influenced by decisions made before and after birth.
Where a large proportion of infants receive palliative care, this
may become a self-fulfilling prophecy.28 Recently, there have
been attempts to document survival in cohorts of children
with trisomy 13 or 18 or holoprosencephaly.6,29–32 Survival
rates from parent-support group surveys or from case series
of referred children with these conditions report considerably
longer durations of survival than previous estimates.31,32
However, it is likely that these estimates are influenced by
selection bias, and represent less-severely affected individuals.
Despite the problems with available data, none of the
malformations that are most commonly described as being
lethal are actually lethal in the strict sense (definitions 1 or
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Table 2. Published outcome for severe congenital anomalies frequently described as lethal

Renal agenesis
Anencephaly
Thanatophoric dysplasia
Trisomy 13
Trisomy 18
Holoprosencephaly
Triploidy
Hydranencephaly

Prevalence

Median survival

Proportion surviving >1 week

Longest reported survival

1.7/10 00059
10/10 000 pregnancies
2.6/10 000 births60
0.28/10 00066
1.2/10 00060
2.6/10 00060
0.5/10 00074
1 in 10 00077
1–2.2/10 00079

<24 hours59
<24 hours61,62
55 minutes63
Not reported
7–8 days29,30
6–14 days29,30
4–5 months31
Not reported
1 month79

None reported
3–5%61,64

None reported
10 months,65 2.5 years44

Not reported
58%69 8% >1 year29
52%69 8% >1 year29
5/9 in series from Hungary74
Not reported
50%,16 15%, >179

5,67 9 years68
19,72 27 years73
27,70 30,40 50 years71
6,75 11,31 13,74 1976 years
7 months78
22,80 32 years81

2 above). Prolonged survival has been described in all of
the conditions listed, with the exception of bilateral renal
agenesis (and even in this condition survival would be
conceivable with intensive support).33

Lethality and futility
The concept of a lethal fetal/congenital malformation has
some similarities with another concept, that of ‘futile’ treatment. ‘Medical futility’ emerged in response to a perceived
increase in conflicts between doctors and patients – particularly conflicts about life-sustaining treatment.34 The idea
was that if futile treatments could be confidently identified,
doctors would be ethically justified in refusing to provide
them.35 However, despite receiving a lot of attention in the
ensuing 20 years, there are a number of well-described
problems with the concept of futility.36,37
The first of these is the difficulty in defining futile treatment. At least five different definitions of futility have been
proposed.34 Sometimes futility is divided into quantitative
and qualitative forms. Treatment is labelled quantitatively
futile if it has a very low chance of success (for example
<3%).35 However, there is no agreement about just how
low the chance of success must be for treatment to be
quantitatively futile. Qualitative futility is invoked where
treatment might be technically successful in sustaining life,
yet it is perceived that this offers no benefit to the patient.
One example might be the provision of intensive care to a
patient in a persistent vegetative state.35 However, the challenge for qualitative futility is that there is considerable disagreement about what level of cognitive function is
necessary to provide benefit to the patient.
These definitional problems also apply to LM. There is
no agreement on the probability of death that would justify
describing a condition as ‘lethal’. Similarly, whereas some
definitions of LM are similar to qualitative futility in
including conditions that give rise to a persistent vegetative
state or absent cognitive development,11,25,38,39 there is no
agreement about just how much function would justify this
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label. Surviving children with holoprosencephaly, hydranencephaly, and trisomy 13 and 18 have been reported to
experience awareness of those around them, hear and
respond to sound, and to learn and remember.31,40,41
The second major problem with futility (and with lethality) is the difficulty in determining whether treatment
meets a given definition. As discussed in the previous section, the problem of self-fulfilling prophecies make it difficult to know how often (if ever) survival would be possible
if all treatment were provided. Studies of prognosis that
purport to be able to define groups of patients in whom
treatment is futile are often based on insufficient data to
provide statistical confidence.42
The third challenge for futility is that although it is possible to define subgroups of patients who meet strict criteria
for the futility of treatment, this ends up applying to a relatively narrow set of cases. For example, one proposed definition uses the concept of ‘physiological futility’: treatment
that is unable to achieve its physiological aim.34 Analogously,
‘lethality’ might be restricted to conditions that are universally associated with perinatal death, regardless of treatment
(definition 2). However, of the conditions that are frequently
termed ‘lethal’, this definition appears to apply only to renal
agenesis, and may not even be strictly true in this case.

The language of lethality
To our knowledge, there are no published reports of how
frequently the term ‘lethal’ is used in counselling following
prenatal diagnosis. Some practitioners may avoid it, for
the reasons given above. However, our experience, coupled with the literature summarised above and the accounts
of parents, suggests that a significant proportion of
practitioners do use this or related terminology. Why is the
term used? One reason is that practitioners may mistakenly
believe that conditions like those listed in Tables 1 and 2
are not compatible with survival beyond the newborn period. A second potential reason is a discomfort with uncertainty, or a desire to make decision-making simpler. It is
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potentially easier for women to come to terms with termination of pregnancy or with palliative care if they are told
that survival is impossible, and it may be easier for professionals to make and rationalise such decisions. A third possibility is that practitioners are aware that death is not
inevitable but believe that the survivors will not have a life
that is worth living. Finally, it may be that the term ‘lethal’
is believed to be an effective way of communicating the
grave nature of the fetus’ prognosis.
But does it matter what term is used? As long as we are
clear what is meant by a set of words, it may not be
important. But the problem is that ‘lethal malformation’ is
not clear, and the way that it is used hampers, rather than
helps, communication. For example, Barr and Cohen note
that families of children with holoprosencephaly are often
told (or gain the impression) that their children will die
soon after birth. However, if the infants do not die there
are major repercussions for trust between families and
health professionals.31 Other parents describe deep senses
of disillusionment and anger at being misled by health professionals.14,15,43 More significantly, perhaps, it has been
argued that the term lethal is dangerous, as it contains concealed judgements about the quality of life of affected infants,
and risks taking decisions out of the hands of women.44,45
Doctors discuss a wide range of medical decisions with
patients. They provide information about medical diagnoses
and treatment options. In many circumstances, doctors also
provide guidance about which course of action they feel
would be best. Counselling following prenatal diagnosis is
distinctive, in that health professionals are exhorted to avoid
making value judgements and to avoid explicit recommendations.46–48 Although some have challenged whether complete neutrality in counselling is achievable,49,50 or
desirable,46,51 there are nevertheless good reasons why doctors should aspire to neutrality in most circumstances. One
of the important ways to enhance the autonomy of women
is to use language that avoids concealed value judgements.52

Counselling and management
If we avoid the term ‘lethal’, then how should women be
counselled about diagnoses such as those listed in Table 1?
Rather than trying to find some new term to encompass a
group of conditions that are heterogenous, our recommendation is that counselling should focus on addressing five
key questions that are the basis for understanding the fetus’
prognosis (Box 1). These questions will be challenging, as
the answers to some of them are likely to be uncertain.
Nevertheless, physicians have a professional responsibility
to provide the best available evidence to address them.
Acknowledging the limits of the available data and genuine
uncertainties in prognosis is important if a woman’s autonomy is to be respected.

Box 1. Key questions for counselling on severe
congenital malformations

1 What is the diagnosis and how certain is it?
2 What is the likelihood of survival beyond the newborn period if life-sustaining treatment is provided (for example
mechanical ventilation or surgery)?
3 What is the likely duration of survival if life-sustaining treatment is provided?
4 What is the range of possible physical or cognitive impairments if the newborn survives?
5 What is the burden of treatment required to keep the baby
alive?

One important point to note is that changing the terminology that is used to describe or to classify severe congenital
malformations does not, in itself, change the management
options that could ethically be provided. For example, in our
view it would be appropriate to offer couples the options of
perinatal palliative care and maternal-focused obstetric management in the third trimester for all of the conditions listed
in Table 2 (whether or not they are called ‘lethal’). The high
probability of death despite treatment, the nature of the
impairments that infants would experience if they survived,
and the burdens to the infant of treatment make it genuinely
questionable whether life-prolonging treatments are appropriate. Where treatment would cause a child to suffer, but
yield little or no benefit because he or she lacks the capacity
to develop even minimal relationships with those around
them,53 it may be unethical to provide it. However, we also
agree with others who have argued that it would, in some circumstances, be appropriate to provide intra-partum management that is aimed at live birth,54 and it may sometimes
be consistent with the child’s best interests to provide lifesustaining treatments, including intensive care.55
The ethics of termination of pregnancy in the third trimester is beyond the scope of this paper. However, in countries
where the diagnosis of a ‘lethal malformation’ is legally
required prior to termination, there may need to be further
clarification about which definition of LM is to be used.

Conclusions
This paper has outlined the serious conceptual and practical challenges inherent in defining ‘lethal malformations’.
The term ‘lethal’, unless clearly and transparently defined,
and consistently applied, should be avoided in perinatal
guidelines and in counselling following prenatal diagnosis.
It runs the risk of misleading couples about the prognosis
of severe abnormalities. Counsellors should be explicit about
prognosis if treatment is provided, and about the implications of treatment for the fetus or infant. This will, in
many cases, require the acknowledgement of uncertainty.
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Mini-Commentary

Commentary on ‘Professional responsibility in the perinatal
management of ‘‘lethal congenital anomalies’’‘
Drs Wilkinson, Thiele, Watkins and De Crepigny’s paper on the concept of ‘lethal congenital anomalies’ calls to mind
Socrates’ complaint in Euthyphro that vague, imprecise concepts are like the statues of Daedalus: they do not ‘stand
fast and hold their ground’ but wander about, resulting in confused and inapplicable judgements (Plato Euthyphro
11e). The concept of ‘lethality’, Wilkinson et al. correctly show, ‘obscures rather than aids communication and counselling’ of pregnant women about the management of pregnancies complicated by lethal fetal anomalies. To prevent
this outcome—and the preventable confusion that it causes for pregnant women and among members of the healthcare team—Wilkinson et al. propose to replace the discourse of ‘lethality’ with ‘five key questions that are the basis
for understanding the fetus’s prognosis.’ Wilkinson et al. identify four different meanings of ‘lethality’ in the current
literature of perinatal medicine and ethics.
In our view, there is common to all four meanings a single concept: a lethal condition, properly understood, invariably leads to death, i.e. there is no effective treatment that will prevent a condition, disease or injury from causing
death, in the near future. Failure to recognise that the ‘near future’ can become transformed by life-sustaining treatment in the neonatal intensive-care unit into an indefinite future is an outcome that the obstetrician should prevent.
When there is a very high probability or near certainty of diagnosis of a fetal anomaly that results in death despite
aggressive obstetric management and neonatal intensive care, the obstetrician, in conjunction with the neonatologist,
should offer nonaggressive obstetric management followed by nonaggressive neonatal management (Chervenak et al.,
Br J Obstet Gynaecol 1995;102:434–5; 1999;106:293–6).
In our view, the question that Wilkinson et al. ask about physical and cognitive impairment can be more precisely
formulated. When there is a very high probability or near certainty of a diagnosis that results in severe and irreversible loss of cognitive developmental capacity, the obstetrician and neonatologist should offer nonaggressive management (Chervenak et al., Br J Obstet Gynaecol 1995;102:434–5; 1999;106:293–6).
Their question about the burdens of treatment applies especially after the trial of neonatal critical care has been initiated and appears not to be succeeding. In our view, this question can also be more precisely stated. When the burdens of treatment overwhelm what little physical or cognitive developmental capacity the newborn may have, i.e.
when the infant is only struggling to survive (McCormick JAMA 1974;229:172–6), then the neonatologist should recommend that the trial of intervention should be discontinued.
In summary, Wilkinson et al. should be congratulated for addressing a very important and timely topic. The ethical
challenges created by a diagnosis of a lethal fetal anomaly are responsibly managed when obstetricians and neonatologists assert their professional responsibility to offer or recommend nonaggressive management (Chervenak et al., Am J
Obstet Gynecol 2011;205:315.e1–5). j
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