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CASE REPORTA 23-year-old G1/P1 delivered a premature baby at 36 

6/7 weeks by Cesarean section due to breech presen-

tation with a birth weight of 2420 g (P3-10), a length 

of 45 cm (< P3) and a head circumference of 35.2 cm 

(P75). Two years earlier, the mother had undergone 

hemihepatectomy, cholecystectomy, and diaphragmic 

resection followed by repair with a plastic prosthesis 

due to an echinococcal cyst with hepatic and intra-

peritoneal involvement. Polyhydramnion (2 liters of 

amniotic fluid) of unclear etiology was detected at 36 

weeks of gestation. The mother did not report a hi-

story of decreased fetal movements. The Apgar scores 

were 0 and 3 at 1 and 5 minutes, respectively, and the 

arterial cord blood pH was 7.25 with a base excess of 

-0.4 mmol/l. The newborn was intubated due to lack 

of spontaneous breathing.

 

After birth, fractures of the right femur, the right 

ulna and the right radius were detected by clinical 

and radio logical exam. They were most likely due to 

difficult extraction during the Cesarian section. Club 

deformities of both hands and feet were noted as well 

(Fig. 1, 2). The umbilical cord consisted of three ves-

sels and contained a pseudocyst (Fig. 3). The newborn 

infant developed cephalohematomas in biparietal and 

temporo-frontal locations (Fig. 4). The palate was 

high-arched and thin. Both testicles were undescen-

ded. The initial neurological exam was limited due to 

sedation required for intubation and mechanical ven-

tilation.
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The infant demonstrated persistent minimal sponta-

neous muscle movement limited to the distal muscles 

of the arm and the facial musculature, suggesting a 

neuromuscular disorder. The parents had no signs or 

symptoms of neuromuscular disease.

 

After the first week of life, the boy developed progres-

sive edema and increasing ventilatory requirements. 

The chest X-ray demonstrated new bilateral pleural ef-

fusions (Fig. 5) which were drained by thoracentesis. 

The effusions were chylous in nature. Although his 

nutrition was changed from normal milk to Basic-F® 

19% (i.e., a fat free formula) and Liquigen® (medi-

um chain triglycerides) (table 1), the infant developed 

recurrent chylous pleural effusions every few weeks 

that presented with vomiting, grey skin color and in-

creasing ventilatory requirements. Pleural drainage of 

150-200 ml of straw-colored fluid (Fig. 6, 7) resulted 

in clinical improvement.

The patient was initially fed through an NG tube and 

later through a gastrostomy. The boy never recovered 

spontaneous respirations and underwent tracheosto-

my at 4 months of age. Echocardiography and abdomi-

nal ultrasound examination were normal. Ophthalmo-

logic examination was unremarkable. Chromosomal 

analysis revealed a normal karyotype (46, XY). MRI of 

the head at the age of two and a half months showed 

signs of dolichocephaly, chronic galeal hematomas, 
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Fig. 1

Shortly after birth; note fractured right femur and 

club foot deformities.

cortical atrophy with enlargement of the ventricular 

system.

 

He did not suffer from a progressive neurological di-

sease since he started to learn to move his eyebrows 

and his right hand. Various tests (summarized in ta-

ble 2) were preformed due to the broad differential 

dia gnosis of metabolic disease, myopathies, muscular 

dystrophy, mitochondrial diseases, inflammatory di-

seases and neuropathies.

The boy died at the age of 8 months following sud-

den cardiac arrest. The mother got pregnant a second 

time. On prenatal ultrasound, there was again polyhy-

dramnion and the fetus had club hands and club feet. 

This pregnancy was terminated.
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 Right-sided club foot.

Fig. 2

Pseudocyst of the umbilical cord.

Fig. 3
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Dolichocephaly and cephalo-hematomas.

Chest X-ray with bilateral effusions (second week of 

life).

Fig. 4

Fig. 5
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Straw-colored pleural fluid (specimen obtained while 

receiving enteral nutrition with Basic-F®  and Liquigen®).

Fig. 6
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Fig. 7

Predominance of lymphocytes in aspirated pleural 

fluid.
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Changing composition of chylous fluid depending on 

the infant‘s nutrition.

Table 1

Nutrition Breast milk or 
formula

Basic-F 19%
with Liquigen 

Color 

Cell count

Lymphocytes

Cholesterol

Triglycerides

white 

3400/ul

95-98%

37.0 mmol/l

13.2 mmol/l

strawcolored 

9100/ul

95-98 %

< 1.3 mmol/l

0.7 mmol/l
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Table 2

Investigations and results.

Disease Test Comment

Metabolic dis-
orders 

Urine for organic acids
Plasma for amino acids
and acyl-carnitine

Normal except for elevated 
plasma glutaminic acid 

Myopathy Creatine kinase
Muscle biopsy
(Fig. 8)

Decreased: 7 IU/l (normal 
35-235 IU/l), no evidence 
for structural myopathy
(e.g. myotubular myopathy), 
muscular dystrophy (e.g. 
myotonic muscular disease, 
M. Curschmann Steinert) or 
spinal muscular atrophy 

Spinal muscular 
atrophy

DNA anaylsis of the
SMN1 gene

Normal

Prader-Willi 
syndrome

Molecular genetic
analysis of the me-
thylation pattern

Normal

Myotubular 
myopathy

Molecular genetic
analysis of the MTM1 
mutation (X-linked) 

Normal

Neuropathy Nerve conduction 
velocity

Not measurable

Neuropathy Biopsy of N. suralis 
(Fig. 9, 10)

Loss of small and large my-
elinated fibers; myelinated 
fibers all large with thin my-
elin sheaths; no onion-bulb 
structures (signs of remye-
lination); some areas with 
loss of myelinated fibers in a 
fascicular distribution

Findings consistent with 
congenital hypomyeli-
nation neuropathy
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Muscle biopsy.

Fig. 8
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Fig. 9

N. suralis (Luxol stain): Thick myelinated fibers with 

less strength and thickness of myelin in congenital 

hypomyelination neuropathy.
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TEM image of N. suralis (5600x): 1) myelinated fiber 

with reduced myelin sheath thickness; 2) group of 

unmyelinated fibres.

Fig. 10

1
2>
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DISCUSSIONThe first clear case description of congenital hypomy-

elination neuropathy dates from 1969 (1). The name 

of the disease was introduced by Kennedy and col-

leges to describe a severe neuropathy with congenital 

absence of myelin or a nerve sheath consisting mainly 

of basal membranes (2). The mode of transition of the 

relevant gene defect remains unclear. Most cases occur  

sporadically, although there are case reports that sug-

gest an autosomal inheritance pattern. Consanguinity 

among some parents has been observed. 

 

Clinical characteristics in the neonatal period inclu-

de hypotonia with respiratory or feeding problems. 

Other infants do not demonstrate symptoms until a 

few months of age. These infants have poor head 

control and fail to reach normal motor milestones. 

Many patients  are unable to walk without support 

and become wheelchair-dependent at an early age. 

Ambulation is often hindered by sensory ataxia. Sen-

sory deficit, pes cavus, areflexia and the development 

of scoliosis are often present in affected children. Mo-

tor and sensory nerve conduction velocities are very 

low or not detectable. The CSF protein is usually ele-

vated (3).

 

Congenital hypomyelination neuropathy has been 

found to be caused by different mutations of the 

myelin protein zero (MPZ/PO) which encodes a major 

structural component in the myelin sheath of periphe-

ral nerves (4, 5), of the peripheral myelin protein 22 
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(PMP22) which is a membrane protein localized in the 

compact myelin of the peripheral nerves (6) and of the 

early growth response 2 (EGR2) gene that encodes a 

transcription factor crucial for Schwann cell differen-

tiation (7). In our case, molecular genetic analysis did 

not detect a mutation in the peripheral-myelin-protein 

22 (Pmp22), the myelin-protein-zero (MPZ) and the 

Connexin 32 (Cx32) gene.
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