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ABSTRACT

Collodion baby is a rare form of congenital ichthyosis in which the entire body is covered by a parchment-like
membrane. These neonates are at the risk of dehydration, sepsis, electrolyte disturbances, and temperature instability.
It is inherited in autosomal recessive manner. We report a case of Collodion baby, born of a consanguineous
marriage. Here, we present a short review of this condition and the various methods available for the prenatal
diagnosis. A literature search was done using PubMed, Medline, and Google Scholar databases using the mesh terms
“Ichthyosis”, “collodion baby”, “collodion membrane”, “Congenital ichthyosiform erythroderma”, and “Lamellar
ichthyosis”.
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INTRODUCTION

Ichthyosis term is derived from “ichthy”, which is a
Greek word, meaning fish. It is used to describe a group
of skin disorders in which the skin is covered with scales.
Collodion baby is an extremely rare condition which is
inherited in the autosomal recessive manner.

Collodion baby is a form of congenital ichthyosis, which
is characterized by the presence of cellophane/
parchment-like membrane which covers the entire body.*
It is extremely rare dermatological condition with the
reported incidence is around an incidence of 1 in 50,000-
1 in 100,000 live births.! Due to loss of the normal
function of the skin, these children are at the risk of
increase trans-epidermal water loss (TEWL).? This makes
these children prone to dehydration, hypothermia, and
infection.®

This results in profound contraction abnormalities of
face- eyes, ears, and mouth. Other features include the
presence of ectropion (eversion of the eyelids), eversion
of the lips (eclabion), abnormalities in the development
of face and mouth, anonychia (absence of finger and/or
toe-nails, hypoplastic fingers, and limited joint mobility.3

They have poor sucking, erythema, and oedema of the
skin. These babies are at high risk for temperature
instability (hypo/hyperthermia), respiratory difficulties,
dehydration, electrolyte imbalances resulting in seizures,
malnutrition and skin infection. These neonates are
mostly born premature and the most common cause of
death being dehydration and septicemia.®

It is autosomal recessive disorder. It has been linked with

mutations in multiple genes like transglutaminase
(TGM), ABCA12, ALOX12B, ALOXE3, NIPAL4,
PNPLAL and CYP4F22.45
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REVIEW OF LITERATURE
Method of search

A thorough literature search was done using PubMed,
Medline, and Google Scholar databases using the mesh
terms  “Ichthyosis”, “collodion baby”, “collodion
membrane”, “Congenital ichthyosiform erythroderma”,
and “Lamellar ichthyosis”.

DISCUSSION

Collodion baby is a rare type of genodermatosis,
affecting both sexes equally. These neonates are most
born prematurely with a cellophane/ parchment-like
membrane encasing the entire body.

Clinical presentation

Collodion baby is a form of congenital ichthyosis, which
is characterized by the presence of cellophane/
parchment-like membrane which covers the entire body.*
This results in profound contraction abnormalities of
face- eyes, ears, and mouth. Other features include the
presence of ectropion (eversion of the eyelids), eversion
of the lips (eclabion), abnormalities in the development
of face and mouth, anonychia (absence of finger and/or
toe-nails, hypoplastic fingers, nose, and auricular
cartilage, pseudo-contractures of limbs, and limited joint
mobility.> Figure 1 shows a similar baby with thick hyper
keratinized scaly skin with ectropion, eclabium,
underdeveloped eyes and ears. The collodion membrane
sometimes leads to restricted pulmonary function, digital
vascular constriction, distal ischemia of the limbs,
hyperhidrosis, poor sucking, erythema, and edema of the
skin. These babies are at high risk for temperature
instability (hypo/hyperthermia), respiratory difficulties,
hypernatremic  dehydration, electrolyte imbalances
resulting in seizures, malnutrition, failure to thrive, and
skin infection. These neonates are mostly born premature
and the most common cause of death being dehydration
and septicemia.’

Figure 1: Collodion baby

Pathogenesis and genetic basis

The collodion membrane is formed due to the epidermal
cornification. It occurs due to the genetic defect in the
keratinocyte protein and lipid metabolism.6 Multiple
genes have been identified to take part in the
pathogenesis. Most common of these genes, is TGM1
(transglutaminase 1), mapped on the chromosome
14g12.7 Other genes include ABCA12, ALOX12B,
ALOXE3, NIPAL4, PNPLAL, and CYP4F22.8° These
are inherited in the autosomal recessive fashion.

Phenotypic variations of collodion baby

Collodion baby is a phenotypic diagnosis shared by
different types of ichthyosis in early stages.® It is
autosomal recessive disorder. It has been linked with
mutations in multiple genes like transglutaminase
(TGM), ABCA12, ALOX12B, ALOXE3, NIPALA4,
PNPLAL, and CYP4F22.4% Ichthyosis term is derived
from “ichthy”, which is a Greek word, meaning fish. It is
used to describe a group of skin disorders in which the
skin is covered with scales. Collodion baby is an
extremely rare condition which is inherited in the
autosomal recessive manner. It is not possible to predict
the final phenotypic appearance in babies born with a
collodion membrane. The presence of collodion
membrane is the initial expression of various forms of
ichthyosis and it is not possible to ascertain the severity at
the initial presentation.

Most of them (around 75%) evolve into NBCIE
(nonbullous congenital ichthyosiform erythroderma) or
LI (lamellar ichthyosis). Both NBCIE and LI have a
similar presentation at birth and equally affects males and
females.! They can be differentiated only after infancy
when LI presents with brown plate-like scales on non-
erythematous base while NBCIE is characterized by
generalized erythroderma with overlying fine while
scales.* Although, both LI and NBCIE have a normal life
span, symptoms of LI remain severe throughout life
while NBCIE improves after puberty.*
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Figure 2: Differential diagnosis of the collodion baby
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A new phenotype “self-healing collodion syndrome
(SCHB)” has also been notified which presents in around
10% of the collodion babies.!* These babies
spontaneously shed their collodion membrane resulting in
normal/ near-normal skin. Remaining 15% develop into
various hyperkeratotic skin disorders. Figure 2 describes
the various differential diagnosis of the collodion baby.

Diagnosis

The diagnosis of collodion baby is primarily clinical. In
case of doubt, one can go for a skin biopsy. We can
analyze the activity of the enzyme transglutaminase on
culture or by immunofluorescence on a cut section of the
skin biopsy specimen.?

Treatment

As the most common presentation of collodion baby is
autosomal recessive congenital ichthyosis, it justifies the
need of genetic counselling and prenatal diagnosis in the
affected families. The earliest diagnosis is possible at
around 10-12" weeks of gestation by using genomic PCR
on chorionic villous sample or at 15-18" weeks by doing
amniocentesis.® At around 18-20" weeks’ gestation
fetoscopy and fetal skin biopsy can be done. Fetal skin
biopsy can also help in detecting the ultrastructural
abnormalities. Routine skin biopsy is not recommended.®
However, if it is done transglutaminase-1 activity in
frozen skin sections can be done. If molecular testing is
done, the TGML1 gene should be first analysed.'° If this is
negative, then ALOX12B, ALOXE3, and NIPAL4 gene
analysis can be done.® The prenatal diagnosis of this
disease is now possible by identifying premature
keratinization at the 18-20-week scan. In this era, when
three, and four-dimensional real-time sonography is
available, it is possible to identify the characteristic
features of HI in these fetuses. These include
identification of eversion of eyelids (ectropion), eversion
of lips (eclabium), poor development of nostrils and ears,
short fetal foot length, in-curved toes, clenched fists, and
polyhydramnios. However, this phenotypic presentation
is often late which may result in a delayed/ missed
diagnosis of the disease.

The management strategy should focus on providing
protection to the skin barrier, control of infections,
maintenance of fluid, and electrolyte balance, and early
initiation of retinoid therapy.'* The normal barrier
function of the skin is lost in these babies. They are prone
to infection, and excessive water loss resulting in
hypernatremic dehydration and the inability to regulate
body temperature.® These babies are mostly born
premature and due to the high rates of mortality 10-20%,
these children should be managed in the neonatal
intensive care unit (NICU).** Topical emollients help in
softening the skin, thus allowing for appropriate
movement and deeper respiration by the infant. These
children should be kept in an incubator with humidity in
the range of 50-60% which is reasonable to decrease

trans-epidermal water loss. Humidification more than this
can result in the growth of moulds and pseudomonas.
Impaired sweating in these children can result in
overheating, so the temperature of the incubator should
be kept slightly lower (32-34 degree Celsius) to maintain
body temperature.** Close monitoring should be done for
electrolyte disturbances and for the signs and symptoms
of sepsis. Appropriate intervention should be done to
manage skin contractures and maximize mobility.**

Ectropion is a common finding in these children.
Adequate lubrication of the exposed eye should be done
to prevent damage. Persistent ectropion should be
managed surgically or medically with periocular retinoids
like tazarotene.™> The use of systemic retinoids
accelerates the shedding of hyperkeratotic plates and
improves scaling. Together  with enhanced
moisturization, electrolyte monitoring in the early
neonatal period, sepsis prevention and physiotherapy,
long-term survival of 81% has been reported.

In the neonatal period, morbidity and mortality depend on
the complications related to the collodion membrane like
dehydration, electrolyte imbalances, sepsis, and
respiratory compromise.'? The neonate in the present case
also succumbed to these complications. However, if the
neonate survives these complications, later on, the
prognosis depends on the definitive cause of the
collodion baby.

Role of genetic counselling and prenatal diagnosis

As the most common presentation of collodion baby is
autosomal recessive congenital ichthyosis, it justifies the
need of genetic counselling and prenatal diagnosis in the
affected families. The earliest diagnosis is possible at
around 10-12" weeks of gestation by using genomic PCR
on chorionic villous sample or at 15-18™ weeks by doing
amniocentesis.*?> At around 18-20" weeks’ gestation
fetoscopy and fetal skin biopsy can be done. Fetal skin
biopsy can also help in detecting the ultrastructural
abnormalities. Routine skin biopsy is not recommended.*?
However, if it is done transglutaminase-1 activity in
frozen skin sections can be done. If molecular testing is
done, the TGM1 gene should be first analysed.® If this is
negative, then ALOX12B, ALOXES3, and NIPAL4 gene
analysis can be done.!

The prenatal diagnosis of this disease is now possible by
identifying premature Keratinization at the 18-20-week
scan. In this era, when three, and four-dimensional real-
time sonography is available, it is possible to identify the
characteristic features of HI in these fetuses. These
include identification of eversion of eyelids (ectropion),
eversion of lips (eclabium), poor development of nostrils
and ears, short fetal foot length, in-curved toes, clenched
fists, and polyhydramnios. However, this phenotypic
presentation is often late which may result in a delayed/
missed diagnosis of the disease.”
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CONCLUSION

Collodion baby is a rare congenital disorder. The
prognosis of the disease depends on the initial neonatal
management. Collodion baby is a phenotypic diagnosis
shared by different types of ichthyosis in early stages.
Early diagnosis and multi-disciplinary approach are
required to prevent long term morbidity and mortality.
Genetic counselling in the families with children affected
with congenital ichthyosis will help inform the patients
about the risk of recurrence in the subsequent
pregnancies, and make them aware about the possible
strategy for undergoing prenatal diagnosis in the
subsequent pregnancies.
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