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Collodion Baby with TGM1 gene mutation
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Abstract: Collodion baby (CB) is normally diagnosed at the time of birth and refers to a 

newborn infant that is delivered with a lambskin-like membrane encompassing the total body 

surface. CB is not a specific disease entity, but is a common phenotype in conditions like har-

lequin ichthyosis, lamellar ichthyosis, nonbullous congenital ichthyosiform erythroderma, and 

trichothiodystrophy. We report a CB that was brought to our department and later diagnosed 

to have TGM1 gene c.984+1G.A mutation. However, it could not be ascertained whether the 

infant had lamellar ichthyosis or congenital ichthyosiform erythroderma (both having the same 

mutation). The infant was lost to follow-up.

Keywords: cellophane membrane, c.984+1G.A mutation, lamellar ichthyosis, nonbullous 

congenital ichthyosiform erythroderma, parchment membrane, TGM1 gene

Introduction
Collodion baby (CB) is an uncommon dermatological condition, and is a common 

manifestation of various hereditary disorders including harlequin ichthyosis, lamel-

lar ichthyosis (LI), nonbullous congenital ichthyosiform erythroderma (NBCIE), and 

trichothiodystrophy metabolic diseases and endocrine diseases. CB is an extremely 

rare condition with an estimated incidence of one in 50,000 to 100,000 deliveries.1,2 We 

report a CB that was brought to our department and was diagnosed to have TGM1 gene 

c.984+1G. A mutation. However, we could not confirm whether the patient had LI or 

NBCIE as both these conditions share the same mutation and the infant was later lost 

to follow-up. Although a few cases with this mutation have been reported from around 

the world,3,4 this was the first case of its type to be reported from our country.

Case presentation
A term, male neonate was delivered by spontaneous vaginal delivery to a primi-

gravida mother with the parents being non-consanguineous. The infant had a birth 

weight of 3.5 kg (appropriate for gestational age), with length and head circumfer-

ence being 52 and 34 cm, respectively. The Apgar score was normal: 8/9/9 at 1, 5, 

and 10 minutes, respectively. Within hours of birth, the newborn was referred to our 

emergency department in view of a parchment-like membrane covering the whole 

body. A detailed physical examination showed broad, thick scales all over the body 

with predominance over the chest, abdomen, and upper arms. There was associated 

ectropion and eclabion too. An excess of scales around the mouth gave the typical 

fish-like mouth appearance. The infant also had generalized erythema and edema 

over the body (Figure 1). There were no other associated obvious anomalies. Detailed 
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systemic examination was carried out which revealed no 

abnormalities. Family history was taken and a pedigree 

analysis was done. There was no history of consanguinity 

or dermatological-related disorders in the family. There was 

no history of maternal complications during pregnancy or 

maternal drug exposure. Dermatological opinion was sought 

and the infant was managed with adequate humidification in 

a high-humidity incubator (relative humidity 80%). Close 

monitoring of body temperature and adequate fluid and elec-

trolyte replacement was done. Oral feeds by tube were started 

at age of 1 day and gradually increased to full feeds by age 

of 2 days. Tube feeds were continued for 1 week followed by 

expressed breast milk by spoon. Nutritionist opinion was also 

taken for adequate calorie supplementation and fortification 

of the expressed breast milk was done accordingly. Breast-

feeding was tried on several occasions but was difficult due 

to the collodion membrane around the mouth. Thus, spoon-

feeding was continued until the age of 3 weeks, and once the 

membranes resolved the infant was put on breast-feeding. 

Topical emollients were regularly applied as advised by the 

dermatologist. Ophthalmological opinion was taken for eye 

care and artificial tears were applied to prevent drying of 

eyes. The infant was closely monitored for signs and symp-

toms of sepsis in the form of off color, shock, and delayed 

perfusion. The scales resolved over the next 3 weeks and the 

infant was discharged in well condition at the age of 4 weeks. 

A skin-punch biopsy was done at the age of 3 weeks from 

the abdominal skin. The hematoxylin–eosin stain revealed 

markedly thickened stratum corneum with cholesterol clefts 

and a normal granular layer. Geneticist consultation was 

taken and, in view of financial constraints, gene analysis for 

only TGM1 gene mutation was sent, it being the commonest 

cause of CB. Targeted gene sequencing was performed on 

the infant’s blood and the DNA isolated was used to perform 

exome capture using custom capture kit. The genetic analy-

sis revealed a homozygous mutation in transglutaminase-1 

(TGM1 gene p.Val330MetfsX12 [c.984+1G.A]) located on 

chromosome 14q12. Genetic analysis of the parents was not 

performed, again due to financial constraints. Consent was 

obtained from the parents for case reporting and image pub-

lication. However, the infant was later lost to follow-up and, 

thus, we were unable to do long-term follow-up and it could 

not be ascertained whether the infant had LI or NBCIE. Both 

these conditions have the same mutation and only long-term 

skin manifestations can help to differentiation between the 

two. Written informed consent was obtained from parents for 

the publication of images and the case report. All principles 

outlined in the Declaration of Helsinki were followed.

Discussion
The term “collodion baby”, also known sometimes as “col-

lodion foetus”, was first used in 1884 to describe the physical 

appearance of a newborn with a parchment-like membrane 

covering the whole body.3 Collodion membrane is described in 

literature as a congenital, transient keratinized membrane that 

is usually secondary to a disorder of cornification.4 It is usually 

parchment- or cellophane-like, shiny and taut, and wraps over 

whole of the neonate’s body. These babies are usually born 

prematurely and are often diagnosed at the time of birth.5

The tight collodion membrane around the whole body 

causes many complications like ectropion;6 eclabium; 

pseudo-contractures of limbs leading to restricted exten-

sion of the digits and extremities; absence of eyebrows; and 

hypoplasia of nasal and auricular cartilage with flattening 

of the ears and nostrils.7 This membrane also often leads to 

poor sucking; restricted pulmonary function; digital vascu-

lar constriction;8 distal limb ischemia; hypohydrosis; and 

edema of the extremities.9 Infants usually have hypothermia 

or hyperthermia; hypohydrosis; excessive insensible water 

loss leading to hypernatremic dehydration; failure to thrive 

secondary to poor feeding; and infections, both cutaneous 

and systemic like candida and bacterial. After birth, the 

membrane starts drying and breaks down completely as a 

result of chest expansion. Tests for confirmation of diagnosis 

can only be performed after the membrane has completely 

shed off.10 CB is the phenotype of many conditions and can 

be read from many excellent reviews.6,11–13

A disease severity score has been developed for newborns 

with collodion membrane based on the various physical 

Figure 1 parchment-like membrane covering the whole body with predominance 
over the chest, abdomen, and upper limbs.
Note: there is excess of scales around the mouth giving appearance of fish-like 
mouth.
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parameters to forecast the outcome and ramifications in these 

infants.13 There has been a case report of CB secondary to 

ingestion of drugs like infliximab.14 The biopsy of the skin 

is nonspecific and shows compact and thickened stratum 

corneum.15

LI (MIM #242300) is a member of the autosomal recessive 

congenital ichthyosis family that is characterized by disorders 

of keratinization and is distinguished as a non-syndromic form 

of ichthyosis. The incidence of occurrence of LI has been 

estimated at one case per 138,000–300,000 population. In the 

recent past, few other syndromes were also included in the 

autosomal recessive congenital ichthyosis family, like bathing 

suit ichthyosis, harlequin ichthyosis, astral self-healing, and 

self-healing CB.16 The bulk of LI is caused by mutations in 

one of various genes, including TGM1, NIPAL4, ALOX12B, 

ALOXE3, ABCA12, CYP4F22, PNPLA1 (OMIM 615024),17 

and CERS3 (OMIM 615023). TGM1 is located on chromo-

some 14q11.2 and has 15 exons (GenBank NM-000359.2).18

In LI, the collodion membrane is normally replaced by 

thick hyperkeratotic membrane with dark, shell-like adher-

ent scales. The histopathological examination of skin shows 

cholesterol clefts in the stratum corneum, and absence or 

thinning of cornified envelope with small keratohyalin 

granules and lipid droplets. At birth, electron microscopy 

can be used to differentiate a severe CB affected by LI from 

a baby affected by harlequin ichthyosis by demonstrating 

the absence of the marginal band.15 There has been a case 

report of LI with rickets, carcinoma of the hypopharynx, 

and celiac disease,19 thus demonstrating the importance of 

regular follow-up.20

NBCIE is an autosomal recessive disorder that usu-

ally has mild clinical features. It has recently been shown 

that NCIE results because of mutations in ALOX12B and 

TGM1 genes resulting in production of abnormal TGM1. 

The clinical features include congenital erythroderma and 

scaling. The other parts involved include face, flexural sites, 

palms, and soles, but ectropion is usually not seen. Hair is 

usually sparse and nails dystrophic. Pediatric patients with 

NCIE disorder have erythema with finer, white scales. These 

patients also have cutaneous infections with bacteria, yeasts, 

and dermatophytes. The skin biopsy is nonspecific with a 

normal granular layer. Prenatal diagnosis is possible if there 

is history of NCIE in previous pregnancy.21

The prognosis of CB depends on the associated disorders 

and complications in the neonatal period and the genetic 

mutation responsible for CB. These patients need regular 

follow-up and the parents should be counseled for the 

expected complications.8

Management of neonates with collodion usually 

requires a multidisciplinary approach that includes the par-

ents, supporting staff, neonatologists, dermatologists, and, 

in some cases, ophthalmologist and otorhinolaryngologist. 

The primary aim of treatment in CB is to eliminate scaling 

and to reduce xerosis without causing excessive irritation. 

Prior to deciding on treatment, various factors should 

be considered such as age and sex of the patient, type 

and severity of the disease, and the extent and site of the 

lesions.4

There is a high risk of dehydration and electrolyte 

imbalances, because of high insensible water loss from 

the membrane. This requires placement in a high-humidity 

incubator and close monitoring of body temperature as well 

as also good nutrition support, both in enteral and parenteral 

forms.22,23 Moisturizers and topical keratolytic agents are usu-

ally the first-line therapeutic options in management. They 

improve skin barrier function and facilitate desquamation. 

The various options available as moisturizers and lubricants 

include sodium chloride, urea, vitamin E acetate, glycerol, 

and petroleum jelly. In infants and children with thick scal-

ing and marked hyperkeratosis, one or more keratolytic 

agents, such as lactic acid, glycolic acid, salicylic acid, 

N-acetyl-cysteine, urea (.5%), or propylene glycol, can 

be added. Ectropion can be managed with the application 

of artificial tears and eye lubricants. Surgical correction is 

reserved for severe cases.24 Oral retinoids have keratolytic 

effects; they help in elimination of scales and prevent exces-

sive hyperkeratosis. Both isotretinoin and aromatic retinoids 

(acitretin and etretinate) have been proved to be effective in 

treatment. Regular cleansing of the external auditory canal 

by an ear–throat–nose specialist can prevent scales from 

accumulating and so prevent hearing loss.25

Conclusion
CB is a newborn with a parchment- or cellophane-like mem-

brane covering the whole body surface. The diagnosis of CB 

requires a detailed family history, skin biopsy, and genetic 

analysis for confirmation. Skin biopsy forms an important 

tool for diagnosis of the cause of CB and specific biopsy 

features help in reaching the correct diagnosis. It should be 

done before genetic analysis but after the membrane is shed 

off. Prenatal diagnosis should be offered to parents who have 

had previous affected children so that antenatal counseling 

can be done and an option for termination given. The prog-

nosis depends on the associated genetic mutation leading to 

CB. These infants need regular follow-up, as they are prone 

for long-term complications.
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