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Cockayne's syndrome and emphysema
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From the Department ofPaediatrics and Neonatal Medicine, Hammersmith Hospital, London *

SUMMARY A 5-year-old boy with Cockayne's syndrome is described. In addition to the recognised
clinical features, he presented with severe fixed airways obstruction, and investigations confirmed
clinical and physiological emphysema. In a disorder associated with many of the features of aging,
it is probable that the presence of relative a-l-antitrypsin deficiency (1 5 g/l) in a child with PiMz
phenotype, contributed to his severe lung disease. 0

The progressive nature of Cockayne's syndrome was

well illustrated by the first 2 cases he described
(Cockayne, 1936). Ten years later (Cockayne, 1946)
the predominant clinical features had changed from
cachectic dwarfism with a scaly erythematous derma-
titis and a 'pepper-salt' choroidoretinitis, to blind-
ness caused by optic atrophy and cataracts, severe

mental retardation, and joint contractures. The
striking wizened appearance has been likened to
progeria (Neill and Dingwall, 1950) and necropsy
findings have included extensive atheroma, vascular
calcification, and other evidence of aging-such as

excessive collagen in the meninges (Crome and
Kanjilal, 1971). We report a child with Cockayne's
syndrome who additionally had clinical and physio-
logical features of emphysema-a degenerative
condition of the lung usually seen in old age.

Case report

History. This boy was a normal delivery at term
with a birthweight of 2-7 kg (3rd to 10th centile).
The neonatal period was normal; the mother was

uncertain of his early milestones but at 22 months
he was referred to hospital by his family doctor
because of failure to thrive. At that time, his weight
(8-6 kg) and length (72 cm) were well below the 3rd
centiles and his head circumference was just below
the 3rd centile. He was walking with help and spoke
single words.

After preliminary outpatient investigations includ-
ing a chest x-ray which was normal, he came twice to
follow-up and then failed appointments until
January 1976, aged 4i, when he was admitted to
hospital with signs of a chest infection. The mother
said he had been unwell with a cold for a month,
but the admitting doctor described him as 'emaciated,
dehydrated, and desperately ill'. He was said to have
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completed immunisation and had had no previous
chest illness but the history was considered unreliable.
After initial clinical studies he was transferred to
Hammersmith Hospital for further investigations.

Family history. There was no history of chest disease,
in either parent or his two siblings. The patient's
3-year-old brother, whom we examined, was of
normal body proportions and taller than the
patient (Fig. 1 and Table 1).

Examination. The child was emaciated and dys-
pnoeic, with a wizened appearence (Fig. 1). The
facies showed enophthalmos, prominent cheekbones,
and large ears; the teeth were carious. The hands and
feet were large in proportion to the size of the child.
He was pigeon-chested with an overinflated chest,
and was using accessory muscles of respiration and
the alae nasae. The respiratory rate varied from 20
to 30 per minute but there was no cyanosis or
clubbing. The chest percussion note was hyper-
resonant and there were coarse crepitations at the
right base with generalised rhonchi.
Examination of the CNS revealed a child of low-

intelligence who spoke in sentences of only 2 or 3
words. The fundi showed extensive abnormal
pigmentation but no optic atrophy and there were

Table 1 Anthropometry
Patient (5 years 1 month) Brother (3 years 8 months)

Measured Expected Centile Measured Expected Centile
value mean value mean

Head
circum-
ference
(cm) 49.0 52*0 3 50.5 51 50

Height
(cm) 92.0 109.0 <<3 101.0 99 50-75

Weight
(kg) 10-75 18-75 <<3 15-5 16 25-50 r

Patient: span 100 cm; crown to pubis 45 0O cm; upper/lower ratio 0 * 95.
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Fig. 1 Patient on right with brother, 17 months younger.
Difference in crown/pubis length can be seen, as well
as the relatively large hands, and the barrel-shaped chest
deformity in the patient.

no cataracts. The eye movements were full and there
was no nystagmus. His hearing was not fully
assessed. In the peripheral nervous system, there
was no gross muscle wasting, the deep tendon reflexes
were not exaggerated, and the plantar responses
flexor. His activity was limited by exertional dys-
pnoea but unsteadiness was noted in the upper limbs.
He showed normal withdrawal response to pin
prick but full sensory testing was not possible.

Investigations. Hb 11-4 g/dl; WBC 11.6 x 109/1
(11.6 x 103/mm3) (neutrophils 65%, lymphocytes
25 %, monocytes 9 %, eosinophils 1 %). Blood chemis-
try, including liver function tests and lipids: normal.
Chest x-rays, overdistended lungs with flattened
diaphragm, and relative translucency of both lower
zones, patchy shadowing in both lungs. ECG:
normal. Virology screen, including adenovirus and
influenza titres, negative. Bacteriology, nose and
throat swabs negative. Sweat Na, 24 mmol/l (weight
0 *444 g). Normal growth hormone response to
hypoglycaemia.

Arterial blood gas measurements (Table 2) were
made using local anaesthesia breathing air and
100% 02 by facemask. The child was hypoxic at
rest and although this was corrected by breathing
02, PCO2 rose considerably. Regional lung function
studies using radioactive N2 (Ronchetti et al., 1975)
showed gross ventilation-perfusion imbalance in all
areas, with underventilation and underperfusion of
both lower zones (Fig. 2).
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Fig. 2 Radioisotopic lung function tests after
inhalation (a) and infusion (b). Lungs are divided into
4 zones and shaded areas represent the range of normal
washout curves. Low peak counts in lower zones for
both studies indicate underventilation and
underperfusion of these regions, and the grossly delayed
washout of radioactivity by breathing after the infusion
indicated sever-e ventilation-perfusion imbalance, again
worse in the lower zones.
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Motor nerve conduction, right ulnar-26.5 m/s,
right posterior tibial 30 0 m/s (both slow).
IQ assessment, retarded language development (3j

years); perception of form with normal limits.
x-1-Antitrypsin levels and phenotype status of the

patient and his close relatives (Table 3) showed them
all to be heterozygotes (PiMz) and relatively deficient
in the enzyme with levels ranging from 0 9 to 2*0 g/l
(normal range 2.0-4*0 g/l, homozygotes <0 5 g/l).

Discussion

This boy shows the cardinal features of Cockayne's
syndrome as first described in 1936-cachectic
dwarfism with microcephaly, mental subnormality,
and a pigmentary retinopathy. Earlier reports of
the syndrome have likened it to progeria (Moossy,
1967) but the progressive intellectual deterioration
seen in Cockayne's syndrome is not a feature of the
latter. More recent reports (Norman and Tingey,
1966; Rowlatt, 1969; Crome and Kanjilal, 1971)
have shown that patchy demyelination is a feature of
brain necropsies, and Moosa and Dubowitz (1970)
confirmed peripheral neuropathy in a patient who
also had evidence of segmental demyelination on a
sural nerve biopsy. These findings, supporting pro-
gressiv- demyelination, are evidence for Cockayne's
syndrome being a form of leucodystrophy, but
despite extensive study no consistent biochemical
abnormality has been found. Reports of several
affected members in a family (Paddison et al., 1963)
and consanguinity in the parents, suggest autosomal
recessive inheritance.

Chest illness has rarely been reported in Cockayne's
syndrome except as a terminal event. Pigeon-chest
deformity is, however, common and one such
patient was reported at necropsy to show emphysema
and changes of acute on chronic bronchitis (Riggs
and Seibert, 1972). Another patient at necropsy

Table 2 Arterial blood gases
Air 10O % 02

pH 7.41 7.23
kPa (mmHg) kPa (mmHg)

Po2 7-5 (56) 32.0 (240)
PCO2 4.4 (33) 7.0 ( 53)

Table 3 a-1-Antitrypsin levels andphenotype of
patient, parents, and siblings

a-l-Antitrypsin (g/l) Phenotype

Patient 0-9 (repeat 1-5) PiMZ
Father 1.4 P;MZ
Mother 2.0 P;MZ
Brother 1.8 PiMZ
Sister 1*3P3MZ

showed overdistension of the lungs but there was no
mention of chest deformity (Rowlatt, 1969). Review
of the literature shows 14 cases of Cockayne's
syndrome with chest deformity (out of a total of 34)
and 8 necropsy reports, but apart from those men-
tioned above the only pulmonary abnormalities
noted were bronchopneumonia and pneumonia.
Our patient presented with major respiratory

difficulties. The wizened appearance and dyspnoea
even at rest were reminiscent of an elderly patient
with emphysema of the type A 'pink puffer' (Burrows
et al., 1964). However, although his blood gases in
air were consistent with this type of disturbance, he
showed the pattern more commonly seen in patients
with chronic bronchitis in whom the Pco2 rises to
dangerous levels when given high 02 concentrations
to breathe. Because of the child's poor co-operation,
it was not possible to get a reliable measurement of
lung mechanics, but a trial of corticosteroids and
high dose theophylline produced no clinical improve-
ment.

It is well known that patients with severe at-l-
antitryspin deficiency (the homozygote Pizz), have
a high incidence of early panacinar emphysema
(Eriksson, 1964) which particularly affects the lower
lobes (Welch et al., 1969), but whether the heterozy-
gous state Pimz is a significant risk factor in the later
development of emphysema is still under discussion.
Morse et al. (1975) reported a community study in
Arizona measuring trypsin inhibitory activity (but
not analysing phenotypes) and found no difference
in the incidence of pulmonary disease among those
with an intermediate level of oc-1-antitrypsin (assumed
heterozygotes) and normal people. A more recent
study of 1995 workers over the age of 35 in Northern
Ireland (Cole et al., 1976) showed no increased
respiratory symptomatology or higher incidence of
airways obstruction in PiMz individuals than the
Pimm members of the population. However, Cooper
et al. (1974) looking at lung function in more detail
found lower arterial Po2 values, a lower maximum
expiratory flow, and loss of elastic recoil in the
heterozygote, more pronounced in heavy smokers
with PiMz phenotype.
Even in Pizz individuals, respiratory symptoms

do not usually occur until the 3rd decade. Talamo
et al. (1971) reported a child in whom dyspnoea
began at age 18 months and whose lungs on
biopsy showed panacinar emphysema. Serum ac-I-
antitrypsin levels were 0-1 and 0.2 g/l, and later
phenotyping showed Pizz. It was postulated that
measles bronchopneumonia may have contributed
to the early onset of her pulmonary disease. The
child reported in this paper had no previous respira-
tory illness, nor had he had measles.

Obstructive lung disease has also been reported in
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two siblings with homozygous a-1-antitrypsin
deficiency, who also had perilobular cirrhosis on
liver biopsy (Glasgow et al., 1973). Hougtek et al.
(1973) reported a 13-year-old child with x-ray
changes of bullous emphysema in the left lower lobe,
in whom the trypsin inhibiting capacity was in the
homozygous range. There are no reports of inter-
mediate oc-1-antitrypsin levels being associated with
lung disease in children.
Although bronchopneumonia may be the terminal

illness in patients with Cockayne's syndrome, chest
illness is not a common feature of the disorder. Most
necropsy material confirms patchy demyelination
in the brain but lung pathology has not been looked at
in detail. The one case reported by Riggs and Seibert
(1972) who had post-mortem evidence ofemphysema,
was a boy who died at age 7. No mention is made of
previous chest illness, but as most patients with
Cockayne's syndrome survive beyond the first
decade, respiratory illness may have contributed to
this child's earlier death. Until further data are
available on lung disease in these patients, the
relevance of emphysema to Cockayne's syndrome in
our patient remains uncertain. However, as in adult
cases of a-1-antitrypsin deficiency, the lower lobes
were most affected and it is interesting to speculate
that in a disorder associated with some of the patho-
logical features of the aging process, the associated
relative ax-1-antitrypsin deficiency in this child has
produced the features of an aging lung.

Measurements of ao-1-antitrypsin and phenotype
were made at the Hallamshire Hospital, Sheffield.
M.T.C. was in receipt of a grant from Action
Research for the Crippled Child.
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