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Abstract. The term C H I L D  syndrome is proposed as an 

acronym for congenital  hemidysplasia with ichthyosi- 
form erythroderma and  limb defects. The syndrome is 
characterized by uni lateral  erythema and scaling, with 
a distinct demarca t ion  in the middle of the t runk.  The 
dermatosis  is either present  at bir th or develops dur ing  

the first weeks of life. Ipsilateral l imb defects may vary 
from hypoplasia  of some fingers to complete absence of 
an extremity. In addit ion,  ipsilateral hypoplasia of 
other parts of the skeleton, as well as defects of the 

bra in  and the viscera are found.  In some cases, ipsi- 
lateral puncta te  epiphyseal calcifications have been 
observed. 

Two further cases of this syndrome are reported, 
and a review of 18 previous observat ions is presented. 
The ratio of females to males is 19 : 1. Apparent ly ,  the 
C H I L D  syndrome is genetically determined. Argu-  
ments are presented in favor of the hypothesis that the 
condi t ion  is due to an X-l inked d o m i n a n t  gene lethal in 
hemizygous males. 

Key words: C H I L D  syndrome - Congeni ta l  hemidys- 
plasia - Skin defect - Ichthyosiform erythroderma - 

Skeletal defects - Puncta te  epiphyseal calcifications - 
Neurological  defects - Cardiac defects - Renal defects - 
X-chromosome dominan t  inheritance.  

1. Introduction 

Unila tera l  ichthyosiform erythroderma with ipsilateral 
defects of the bones,  central  nervous system and viscera 
is a distinct syndrome which has been previously de- 
scribed under  various designations [2, 4, 17, 21]. We 
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propose for this condi t ion  the term C H I L D  syndrome,  
the word C H I L D  being an acronym for "congenital  
hemidysplasia with ichthyosiform ery throderma and  
limb defects." This is a report  of two further obser- 

vations of this syndrome and  a review of 18 cases 
previously described. 

2. Case Reports 

Case 1. The three-year-old girl was first seen at four months 
of age. She was born at term by vacuum extraction. The 
family history was negative. She had a nine-year-old sister 
and a two-year-old brother. The mother had had no mis- 
carriages. The infant weighed 3390g; her length was 50cm. 
The limbs of the right side were shortened, and a flexion 
contracture of the elbow was present. In addition to the limb 
defects (Fig. 1), roentgenographic examination revealed hypo- 
plasia of the right mandible, scapula, ribs and hemipelvis 
with dislocation of the right femur. Most of the vertebrae 
showed unilateral hypoplasia, and there was clefting of the 
lower thoracic and first lumbar vertebrae (Fig. 2). 

At eight weeks of age, erythema and scaling developed 
on the right side of the body. At four months of age, she 
was admitted to the Department of Dermatology of Mfinster. 
Diffuse erythema and yellowish scaling was seen on the right 
side of the body, with a strict demarcation in the anterior 
and posterior midlines (Fig. 3a). Only the face, the temporal 
region of the head and parts of the palm and the sole were 
spared. On the right cheek, the dermatosis showed a linear 
distribution. A few bands of erythema and scaling were also 
present on the left wrist and left thigh. Histological examination 
revealed acanthotic epidermis with slight spongiosis and elon- 
gated rete ridges. The thickened stratum corneum was para- 
keratotic, with intermingled orthokeratotic strands. The gran- 
ular layer was variably broadened or absent. A lymphohistio- 
cytic infiltrate was present in the upper dermis. 

Roentgenological examination revealed absence of the right 
kidney with compensatory hypertrophy of the left kidney. 
This finding was confirmed by a scintigram. An echo-ence- 
phatogram gave normal results with symmetric appearance 
of the ventricles. 
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Fig. 1. Unilateral shortening of the long bones (case 1) 

Fig. 2. Clefting of thoracic and lumbar vertebrae (case 1) 

a b c 

Fig. 3a--c. Unilateral ichthyosiform erythroderma (case 1), a at four months of age, b at one year of age, c at three years of age 
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Fig. 4a and b. Grossly deformed nails (case 1). Note hyper- 
keratosis of the first interdigital space of the right hand, 
and onychorrhexis of the left middle finger (a), and hyper- 
keratosis of interdigital spaces of the right foot (b) 

The skin disease was treated topically with nystatin, poly- 
vidone iodine and bland ointments. During the hospital course, 
however, the dermatosis remained essentially unchanged. Sev- 
eral bouts of fever required repeated courses of antibiotic 
therapy. After seven weeks she was discharged. 

At one year of age, spontaneous regression of the derma- 
tosis had occurred (Fig. 3b). Inflammation and scaling now 
involved only the right buttock, hip, groin and labium majus, 
and small areas were present on the neck, the axilla and the 
palm. All of the finger nails of the right hand were replaced 
by grossly deformed hyperkeratotic material, resulting in club- 
bing of the fingers (Fig. 4a). The toe nails on the right side 
were similarly affected (Fig. 4b). On the left side, the linear 
skin lesions had completely disappeared, With the exception 
of onychorrhexis of the left middle finger. 

At three years of age, the extent of the dermatosis was 
essentially unchanged (Fig. 3c). The nail abnormalities showed 
considerable improvement after topical application of a 40% 
urea ointment under occlusive dressings. The girl wore an 
orthopedic brace in order to correct her scoliosis. Physical 
and mental development was normal; she was a bright and 
cooperative child. 

Case 2. The four-year-old girl was first seen at four months 
of age. She was born three weeks before term. The family 
history was negative. She had a healthy sister of seven years 
of age. The infant weighed 2500g; her length was 48cm. 
Asymmetry of the hips and scoliosis as well as talipes calca- 
neovatgus on the right side were noted. Roentgenological 
examination revealed hypoplasia of the right hemipelvis with 
dislocation of the femur. Wedging and clefting of vertebrae 
was present in the cervical and lumbar regions, and fusion of 
T10-12  and L 3 - 4  was noted. At three weeks of age, a 
circumscribed erythema with fatty, yellowish scaling developed 
on the right side of the lumbar region, with a line of demarca- 
tion along the vertebral column. At seven months of age, 
this area measured 14 x 6 cm (Fig. 5). In addition, a narrow band 

Fig. 5. Circumscribed erythrema and scaling, limited to the right side of the 
back (case 2) 

5 Fig. 6. Linear skin lesions on the left hand (case 2) 
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Fig.Ta and b. Specimens from the back of patient 2. a Area of orthokeratosis with intermingled parakeratotic strands, partially 
broadened granular layer, acanthosis and elongation of rete ridges (H.-E., original magnification x 40); b Area of parakeratosis with 
small subcorneal pustules containing granulocytes. Acanthosis with elongated rete ridges, and absence of granular layer (H.-E., original 
magnification • 40) 

of erythema and scaling extended from the right nostril to 
the upper lip, and on the left side, a similar lesion ran from 
the fossa radialis to the thumb and the index finger (Fig. 6). 
Biopsies from the back and from the left wrist revealed features 
similar to those observed in case 1. In addition, granulocytes 
were found within the thickened epidermis, and small pustules 
containing few granulocytes and detritus were seen within the 
thickened horny layer (Fig. 7a and b). 

At one year of age, a sleep electro-encephalogram revealed 
inconstant focal retardation in the right temporobasal and 
occipital region. These minor changes, however, did not allow 
the diagnosis of a predisposition to seizures. 

At four years of age, the skin Iesions were essentially 
unchanged. The general physical and mental development was 
normal. 

3. D i scuss ion  

The hallmark o f  the C H I L D  syndrome is the strict 
demarcat ion of  the ichthyosiform ery throderma in the 
anterior and posterior midline of  the trunk. The extent 
of  the dermatosis seems to parallel to some degree 
the severity of  the skeletal and visceral defects. In 
the following review, the features o f  the two cases 
described above are compared  to those of  18 previous 
case reports, as summarized in Table 1. 

3.1. Ichthyosiform Erythroderma 

Unilateral erythema and scaling is usually present 
at birth, but  may also develop during the first weeks of  

life [6, 16, present cases]. In most  cases, the extent 
of  the dermatosis remained unchanged during the 
observation period. Sometimes, however, spontaneous 
improvement  was observed [11, 13, present case 1], 
or periods of  improvement  and aggravat ion occurred 
alternately [3, 15, 16]. Involvement  of  new skin areas 
was observed at two years of  age [6], and even at 
nine years of  age [16]. 

The dermatosis has been previously described under  
the following designations: ichthyosiform erythroder-  
ma [2, 9, 12, 17], ichthyosis [1, 13, 20], ichthyosiform 
nevus [21], unilateral e ry throkera todermia  [3], unilat- 
eral epidermal nevus [11], inf lammatory  variable epi- 
dermal nevus [16], inf lammatory linear verrucous 
epidermal nevus [5], epidermal hyperplasia [6], psoria- 
siform lesions [14], and psoriasis [18]. Histological 
findings have been reported by most  of  these authors.  
We feel that  this cutaneous anomaly  is not psoriasis, 
in spite of  histological similarities. Neither the yellow- 
ish adherent  scales, which can be removed completely 
without  bleeding, nor  the hyperplastic keratotic nail 
changes are typical of  psoriasis. It seems appropria te  
to describe this condit ion as ichthyosiform erythro- 
derma. 

The right side of  the body  was involved in 14 
cases, and the left side in only six. The face was 
always spared. Interestingly, bands of  uninvolved skin, 
following the lines of  Blaschko, may be observed 
within the diffuse erythema [2, 13], or  the involved 



R.Happle et al.: CHILD Syndrome 31 

area may show ramifications [14, 21, present case 1], 
or consists exclusively of bands following the lines 
of Blaschko [1, 3, 5, 6, 11, 16]. Enjolras et al. [3] 
observed impaired hair growth and linear areas of 
alopecia on the affected side. The nails are often 
destroyed and replaced by keratotic, claw-like material 
[3, 11, 14, I6, 18, present case i], or onychorrhexis 
may occur [21, present case 1]. 

3.2. [psilateral Bone Anomalies 

Unilateral defects of the long bones; are characteristic 
of the CHILD syndrome, but any other bone of the 
same side of the body may also be affected. 

3.2.1. Hypoplasia or Aplasia of Limbs 

The severity of limb defects may vary from hypoplasia 
of some metacarpals or phalanges [13] to complete 
absence of an extremity [3, 17, 20]. Hypoplasia of 
long bones may result in contractures [5, 12, present 
case 1]. Sometimes, the hands or feet are grossly 
deformed [2, 3, 5, 11, 12, 14, present case 2]. 

3. 2. 2. Skeletal Hypoplasia of the Head and Trunk 

Unilateral hypoplasia of bones may involve any other 
part of the skeleton: calvarium [1~ 2, 20], mandible 
(present case 1), scapula [2, 4, 20, 21, present case 1], 
clavicle [2] , and ribs [4, 15, 17, 18, present cases 1 and 
2]. Scoliosis may be due to the asymmetry of limbs 
as well as to genuine vertebral defects [2, 4, 15, 
present cases 1 and 2]. 

3.2.3. Punctate Calcifications of Ca~'tilage 

In some cases, punctate epiphyseal calcifications were 
observed when X-ray examination was performed 
shortly after birth [5, 11, 12, 14, 15]. In addition to 
the involvement of the extremities, ipsilateral stippled 
calcifications of the pelvis [12], sella turcica [12] or 
thyroid cartilage [5] have been observed. Pilz and 
Swoboda [15] described unilateral stippling of ribs, 
vertebrae and larynx. At two years of age, the stippling 
had completely disappeared. Because of these findings, 
Pilz and Swoboda erroneously classified their case as 
chondrodysplasia punctata of the Conradi-Hfiner- 
mann type. 

The CHILD syndrome should be added to the large 
number of neonatal conditions in which nonspecific 
punctate calcifications of cartilage may be observed 
(e.g. Warfarin embryopathy, Zellweger syndrome, 
Down syndrome). 

3. 3. Ipsilaleral CNS Anomalies 

Several authors reported unilateral hypoplasia of the 
brain [18, 20, 21]. In addition, Tang and McCreadie 
[20] observed hypoplasia of cranial nerves and of the 
spinal cord. In the present case 2, minor EEG anom- 
alies were noted on the affected side. The patient 
described by Baden and Rex [1] showed evidence 
of mild intellectual impairment. Pereiro Miguens et al. 
[14] noted decreased sensation to touch and heat on 
the affected side. 

3.4. Ipsilateral Anomalies of Viscera 

Early death of patients affected with CHILD syndrome 
is mostly due to cardiovascular malformations. A 
single ventricle was found by Falek et al. [4] in two 
cases. Tang and McCreadie [20] reported septum 
defects of both atrium and ventricle, and in the case 
of Lipsitz et al. [13] only one coronary ostium was 
found. In the case reported by Kontras et al. [10], 
an affected maternal sister and aunt both died shortly 
after birth due to congenital heart disease. 

Baden and Rex [1] reported a questionable septal 
heart defect in their six-year-old patient. 

Further visceral anomalies include hydronephrosis 
and hydroureter [17], absence of the ipsilateral kidney 
(present case 1), and hypoplasia of the lung [12, 20]. 
In the case of Tang and McCreadie [20], unilateral 
hypoplasia included many other organs such as the 
thyroid, adrenal, ovary and fallopian tube. 

3.5. Contralateral Anomalies 

The unilateral distribution of defects is not absolute. 
Minor anomalies of skin, bones or viscera may be 
observed also on the opposite side of the body, as sum- 
marized in Table 1. 

3. 6. Miscellaneous Anomalies 

Rossman et al. [17] reported cleft lip in their patient, 
but did not indicate the affected side. Umbilical 
hernia [10, 17] and bilateral minimal hearing loss [1] 
have also been reported. 

3. 7. Differential Diagnosis 

The sebaceous nevus syndrome (Schimmelpenning- 
Feuerstein-Mims syndrome) can be distinguished from 
CHILD syndrome both clinically and histologically. In 
contrast to the CHILD syndrome, there is no erythema 
and scaling, and the skin lesions are always distributed 
in a linear pattern. All cases of sebaceous nevus 
syndrome have so far been sporadic [8]. The term 
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Table 1. Clinical features and family data of the CHILD syndrome 

R.Happle et al.: CHILD Syndrome 

Authors/year Sex Age Side Ipsilateral anomalies 
(years) affected 

Skeletal Punctate Defects 
hypoplasia calcifications of CNS or 
of the head of cartilage viscera 
and trunk 

Contra- 
lateral 
anomalies 

Family history 

Zellweger and Uehlinger, 
1948 

Pereiro Miguens et al., 
1960 

Rossman et al., 1963 

Falek et al., 1968 Case 1 

Case 2 

Cullen et al., 1969 
(= Shear et al., 1971) 

M 0.3 R + 

F 0.6 L + 

F 4 R + 

F Birth t L 

F Birth ~" L + 

F 1.6 R + 

Baden and Rex, 1970 F 6 R + 

Lewis and Messner, 1970 F 1 R 

Lambert et al., 1974 F 2 R 

Tang and McCreadie, F 0.1 t R 
1974 

Kontras et al., 1975 F 1 R 
(a and b) 

Enjolras et al., 1979 Case 3 F 18 L 

Case 4 F 5 L + 

Golitz and Weston, 1979 F 0.3 R 

Grosshans et ai., 1979 F 17 R -- 

Lipsitz et al., 1979 F 0.9 I R 

Pilz and Swoboda, F 2 R 
1979 

Poiares Baptista and F 12 L 
Cortesao, 1979 

Present case l F 3 R + 

Present case 2 F 4 R + 

+ 

+ 

+ 

+ 

+ 

Brain 

Reduced sensation 
to touch and heat 

Kidney 

Heart 

Heart 

Brain 

Brain 
Heart (?) 

Lung 

Brain, heart, 
and many other 
organs (see text) 

Heart 

Kidney 

Internal 
strabism 

Hydrone- 
phrosis, 
extra rib 

Linear skin 
lesions 

Linear skin 
lesions 

Linear skin 
lesions 

2 normal sibs 

1 abortion 
1 affected sister 

(See case l) 

2 normal brothers 
(1 of them died from 
leukemia) 

5 normal sisters 

1 abortion 
3 normal sibs 

2 normal sisters; 
1 maternal aunt and 
one of the mother's 
maternal aunts were 
affected 

2 normal sisters 

2 abortions 
2 normal sibs 

1 abortion 
1 male stillbirth 

1 sister with bilateral 
linear verrucous 
lesions 

I normal sister 
1 normal brother 

1 normal sister 

" e p i d e r m a l  nevus  s y n d r o m e , "  as de f ined  by  S o l o m o n  

[3, 5, 19], i nc ludes  a s p e c t r u m  o f  h e t e r o g e n e o u s  ent i t ies  

such as the  sebaceous  nevus  s y n d r o m e  and  the  C H I L D  

s y n d r o m e .  
I f  p u n c t a t e  ep iphysea l  ca lc i f i ca t ions  are  p resen t ,  

the  C H I L D  s y n d r o m e  m a y  be con fused  wi th  X - l i n k e d  

d o m i n a n t  c h o n d r o d y s p l a s i a  p u n c t a t a ,  s ince a s y m m e -  

t r ic  s h o r t e n i n g  o f  l imbs  as well  as c o n g e n i t a l  i ch thyos i -  

f o r m  e r y t h r o d e r m a  and  l i m i t a t i o n  to  the  f ema le  sex 

are  fea tu res  o f  b o t h  cond i t i ons .  In  con t r a s t  to  the  

C H I L D  s y n d r o m e ,  h o w e v e r ,  the  i c h t h y o s i f o r m  ery- 

t h r o d e r m a  o f  X - l i n k e d  d o m i n a n t  c h o n d r o d y s p l a s i a  

p u n c t a t a  affects  b o t h  sides o f  the  body ,  the hyper -  

ke ra toses  are  a lways  d i s t r ibu ted  in a l inear  or  p a t c h y  

pa t t e rn  f o l l o w i n g  the lines o f  B la schko ,  a n d  w i d e s p r e a d  

a t r o p h i c  skin lesions,  a r r a n g e d  in the  s a m e  pa t t e rn ,  

are  o b s e r v e d  in the  o lde r  chi ld  [7]. 
Un i l a t e r a l  i ch thyos i s  hystr ix  can be exc luded  his to-  

logical ly ,  s ince g r a n u l a r  d e g e n e r a t i o n  is no t  f o u n d  in 

the C H I L D  s y n d r o m e .  
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3. 8. Genetics  

Fa lek  et a l .  [4] observed  the s y n d r o m e  in two sisters. 
In the case of  Kon t r a s  [9, 10] the pa t i en t ' s  ma te rna l  
aunt ,  as well as one of  the mothe r ' s  ma te rna l  aunts ,  
were affected. These observa t ions  clearly indicate  that  
the synd rome  is genet ical ly  de te rmined .  The mode  
of  inher i tance,  however ,  is so far  not  clear. 

The  fol lowing a rguments  are in favor  of  an X- l inked  
d o m i n a n t  gene defect  which is le thal  in hemizygous  
males.  The  female to male ra t io  is 19: 1. Unt i l  now, 
five miscarr iages  and  one male s t i l lbi r th  have been 
repor ted  (Table  1). The  ra t io  o f  unaffec ted  sisters to 

unaffected bro thers  is so far  11:3. In many  pat ients  
affected with C H I L D  syndrome,  the e ry thema and 
scaling shows a l inear  d i s t r ibu t ion  s imilar  to the pa t -  

tern of  lyoniza t ion  observed  in X- l inked  dominan t  
traits such as incont inent ia  p igment i  and  focal de rmal  
hypoplas ia .  

In ob jec t ion  to this concept ,  however ,  it must  be 
said that  the uni la tera l  d i s t r ibu t ion  o f  defects observed  
in this s y n d r o m e  is not  character is t ic  of  funct ional  
X - c h r o m o s o m e  mosaicism.  This  p h e n o m e n o n  could 
be expla ined ,  however ,  by the auxi l iary  hypothes is  o f  
t e m p o r a r y  posi t ive or  negat ive selection of  the cells 
in which the X - c h r o m o s o m e  car ry ing  the mu tan t  gene 
is active. 

The except ional  occurrence  of  this syndrome  in a 
male [21] could  be expla ined  ei ther  by  a somat ic  
mu ta t i on  or  by  the g o n o s o m e  cons t i tu t ion  XXY.  

F u r t h e r  repor t s  o f  fami ly  observa t ions  may  show 
whether  this concept  holds  true. 
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