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Summary. The clinical and necropsy findings have been described in an 11 year old girl 
with classical Cockayne's syndrome which consists of microcephaly, dwarfism, bird facies, 
mental deficiency, retinal pigmentation, deafness, large hands and feet, and a thick skull 
with a small pituitary fossa. The disease, as is usual, appeared after a normal first year of 
life and was characterized by initial mental and physical retardation followed by progressive 
deterioration. The most striking neuropathological findings were marked atrophy of white 
matter, patchy demyelination of residual fibres in cerebrum, cerebellum, brain s~em and 
spinal cord, fine deposition of calcium in the cerebral and cerebellar cortical ribbon and 
coarse focal calcification of the basal ganglia. The most likely cause of this rare condition 
is probably an inherited genetic defect involving several germ layers. 

Zusammen/assung. Klinisch-autoptischer Fallbericht eines l ljiihrigen Mi~dchens mit klas- 
sischem Cockayne-Syndrom, bestehend aus Mikrocephalie, Zwergwuchs, Vogelgesicht, psychi- 
scher Retardierung, Retinitis pigmentosa, Taubheit, grofien H/inden und FiiSen sowie dickem 
Schi~del mit kleiner Fossa hypophyseos. Wie iiblich, setzte die Erkrankung nach rcgelrechter 
Friihentwicklung ein. Sic war durch initiale psychische und physische Retardierung mit 
sp~terer progressiver Demenz gekennzeichnet. Die wesentlichen neuropathologischen Befunde 
waren deutliche Atrophic des Markes, fleckige Entmarkung dcr verbliebenen Fasern in GroB- 
und Kleinhirn, Hirnstamm und Riickenmark, zarte Kalkablagerungen im Rindenband des 
Gro$- und Kleinhirns sowie grobe fokale Verkalkungen in den Stammganglien. Die wahr- 
scheinlichste Ursache dieser seltenen Erkrankung ist ein angcborener genetischer Defekt, 
der vcrschiedene Keimbli~tter betrifft. 

K e y - W o r d s :  Cockayne ' s  Disease - -  Dwarf ism - -  Pel izaeus-Merzbacher  Dis- 
ease - -  Calcium Deposi t ion  - -  Microcephaly.  

COCXAY~ (1936, 1946) descr ibed a syndrome  in two siblings "charac te r ized  
b y  dwarf ism wi th  p rogna th i sm,  th ickening  of  the  skull  bones and  o ther  skele ta l  
changes,  a pecul ia r  form of  re t ina l  p igmenta t ion ,  opt ic  a t rophy ,  and  ca ta rac t ,  
deafness,  and  men ta l  deficiency. The ex t remi t ies  are cold and  b lue" .  

Twenty-s ix  fur ther  cases have  been r epor t ed  since 1946 (CIvANTOS ; C U L L ~  and  
MORA ; LIEBERMAN et al. ; MAcDoNALD et al. ; MARIE et al. ; MCINTYRE and  B~owN ; 
MoossY;  NEILL and  DINGWALL; 0HNO and  HIROOKA; ]:)ADDISON et al.; STARK; 
SUWA; U:~SUOI et al. ; UPJOHN; WILKINS; WINDMILLW]~ et al.). A few add i t i ona l  
fea tures  have  been ident i f ied  as belonging to the  syndrome.  The skin of  the  face 
and  hands  is dry,  rough and  ve ry  sensi t ive to  sunl ight  as was seen in an ex t r eme  
form in the  chi ldren f rom Wes t  Aus t ra l i a  (MAcDoNALD et al.) where cloud cover is 
shght  and  average  t empe ra tu r e s  high. Anhidrosis  is common.  Fac ia l  subcu taneous  
fa t  is of ten s can ty  wi th  accen tua t ion  of  the  large, sunken eyes, p rominen t  beak-  
like nose and  pro jec t ing  jaw. Den ta l  caries, of ten advanced ,  is common.  A smal l  
p i t u i t a r y  fossa, d i sp ropo r t i ona t e ly  large hands  and  feet, kyphos is  and  flexion de- 
forini t ies  of  the  l imbs  associa ted  wi th  a t ax i a  and  t r emor  are common findings. 
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Intracranial  calcification of the frontal lobes and basal ganglia can sometimes be 
seen in a skull radiograph. 

The syndrome has been described five times in siblings and once in a pair of 
twins ; in all six families, other siblings were normal. Twenty-one of the patients 
were male, 7 were female. With the exception of the complicated family relation- 
ships of the pat ients  described by  PADDISO~ et al. and MoossY and the three 
unrelated Japanese children described by OHio  and HmOOKA, there have been no 
instances of parental consanguinity. 

Typically, an affected infant is normal at  birth and grows well for the first 
year of life. Thereafter, development ceases and the characteristic st igmata become 
apparent.  At first, the child is lively and cheerful, though excitable. Standard 
intelligence tests show a low I. Q. but  the Rorschach findings are more those of a 
normal though chrono]ogically much younger child. The inference is that  mental  
retardation at  this stage is a result of arrested development rather  than maldevel- 
opment from birth (MacDonaLD et al.). Definite mental  deterioration becomes 
apparent  in the early teenage period and performance is impeded by increasing 
blindness and deafness. Crippling from flexion deformities and kyphosis becomes 
more marked and death usually takes place by  the fourth decade, from inanition 
and secondary infection. 

A normal chromosome number  and a normal karyotype has been found in 
four out of the five patients tha t  have been examined in this way. Clva~TOS 
found 47 chromosomes in his patient,  with tr isomy in Group 19--20. W~DMSLLEg 
et al. believe tha t  this finding is either due to mosaicism or to coincidence in tha t  
tr isomy for Group 19 has been described in a normal male with 47 chromosomes. 

Cockayne dwarfs bear a superficial resemblance to children with progeria in 
tha t  both are thin-faced, rather  old-looking dwarfs with joint deformities. The 
terms "progeria-like" and "progeroid", with respect to Cockayne dwarfs, are prob- 
ably misleading in tha t  abnormal lipid metabolism and premature atherosclerosis 
have been described in progeria (Kv~aw et al.) but  no consistent metabolic disorder 
has been found in Cockayne's syndrome (MacDoZeALD et al.). The bird-headed 
dwarfs described by  SECK~L are mierocephalic and mentally retarded and have a 
prominent nose, large eyes and a narrow face but lack retinal or auditory disturb- 
ances or distal skeletal disproportion. Possibly the "microeephalic midget of 
extreme type" reported by MANN and RUSSELL should be accepted as a Cockayne 
dwarf but there were some abnormal biochemical findings and the hands and 
feet were in proportion to the rest of the body. 

Of the 28 Cockayne dwarfs in tile clinical literature, 5 are known to be dead. 
PannisoN et al., Moossg and MacDoNaLD (see GELHS) described changes in the 
central nervous system in one of their cases but beyond this and the findings in 
two patients reported briefly by NOl~iag (1963a) the morbid anatomy of the 
syndrome has not been described. It is for this reason that the present classical 
case of Coekayne's syndrome is being reported in detail. 

Case Report 
M. B. was born, weighing 6 lb. 8 oz., after a full-term pregnancy and normal delivery. 

No abnormalities were noted at birth. She was breast-fed for 8 months during which period 
no peculiarities were observed but progress was noticeably slow after the first year. The 
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child first began to sit up a t  about  12 months ;  crawling s tar ted  at  22 months,  s tanding with 
support  a t  21/2 years and walking, with  assistance, a t  4 years. 

She is said to have had  a vocabulary of 30 words a t  3 years. On the  Revised S tandard  
Binet  Test, Form L, her  menta l  age was 22 months  a t  43/4 years (I.Q. = 39) and  about  the  
same a t  53/4 years (I.Q. = 32). She was said to have been happy,  affectionate and  interested 
in her  toys. At  10 years she gave an  age equivalent  score of 16 months  on the Vineland Social 
Matur i ty  Scale and  a menta l  age of 15 months  on the  Griffiths Mental  Development  Scale 
(I.Q. = approximately 13). At  this stage, she had  to be fed, dressed and undressed and  was 
doubly incontinent.  She sat motionless for most  of the  day, with  her knees drawn up to her  
chin. She knew the  meaning of about  10 words and occasionally repeated others. 

Clinical Findings and Special Investigations 
She was often described as dwarfed and  microcephalic. Unfortunately,  there is no record 

of the  t ime of closure of the  cerebral sutures. At  11 years of age, the  length, b read th  and  
height  of her head was 153 ram, 109 m m  and 103 m m  respectively and  the  cranial capacity, 
calculated from Lee's formula, was 729 ml (respective norms approximately 178 ram, 140 ram, 

126 mm and 1198 ml). Her  facial appearance 
a t  11 years is shown in Fig. 1. 

Hearing seemed to be impaired bu t  is was 
not  found possible to tes t  for specific audi tory 
defects. Vision also was thought  to be poor. 
The pupils were equal and  reacted to l ight;  
ocular movements  were normal and there 
was no nystagmus or strabismus. Ophthalmo- 
scopic abnormal i ty  was first recorded a t  3 years 
when the  ret inae were described as having 
a diffuse, tootled "pepper  and  sal t"  appearance. 
These changes were noted on several occasions 
in subsequent  years. The eyes were examined by  
Prof. A. SogsBY (who had  also seen Cockayne's 
cases), who made the following observat ions:  
"Fund i :  disc dead white with  well-defined 
margins. Retineal  vessels markedly narrowed. 
Fundal  background:  uniformly greyish sug- 
gestive of extensive gliosis. No obvious pigmen- 
ta t ion  bu t  the  background is ra ther  broken up. 
The findings suggest an  extensive ret inal  
a t rophy or perhaps, incomplete development ."  
The tee th  were carious since early childhood. 
There was congenital absence of several molars 

Fig. 1. Close-up view of face to show and  the remaining anterior  tee th  were hyo- 
prominent  beak-like nose, prognathism and  polastic. The limbs were hypertonic with brisk 

lack of facial subcutaneous fat  reflexes for most  of the  child's life. In  the  last  
few years, she displayed spastic quadriparesis 

and  extensor p lan tar  responses. Variable in tent ion t remor  in the  arms was noted from t ime 
to time. Fits  never  occurred. Contractures of the  Achilles' tendons were marked by the  
age of 4 years. 

No biochemical abnormal i ty  was detected bu t  a t  81/2 years, the child began to menstruate .  
The first period lasted 2 weeks and  another  occurred 14 days later. Thereafter,  periods were 
fairly regular a t  5 - -6  week intervals, each lasting about  5 days, unt i l  an  artifical menopause 
was successfully induced by  radiotherapy a t  91/4 years. 

The child's general heal th  was poor for the  last 2 years of her life with  marked weight 
loss and  she died of bronchopneumonia aged l l  years. 

F a m i l y  ] t i s t o r y  

The mother  was 29 years and  the  father  28 years of age when the  pa t ient  was born;  
there was no consanguinity. An older brother  had  been delivered normally weighing 6 lb. 5 oz. 
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His feet were said to have been deformed at  birth,  menta l  deficiency was noticed a t  about  
6 months  of age ~nd bilateral  cataracts  a t  1 year. Growth was always slow. t i e  was admit ted  
to Cell Barnes Hospital  aged 5 years and  was a t  t h a t  t ime though t  to be an  ~typical micro- 
cephalic dwarf weighing 251/e lb. and  measuring 33i/2 in. His condition deteriorated gradually 
and  he died a t  the  age of 7i/2 years from bronchopneumonia.  No autopsy was performed. 

The mother ' s  next  pregnancy ended in a miscarriage a t  21/2 months.  The present pa t ient  
was born  one year later  and a second boy 3 years after  that .  This youngest  child has developed 
normally and  is doing reasonably well a t  school. 

A paternal  second cousin was an  epileptic and was said to be "simple" and another  
paternal  cousin had  congenital cataract.  There were no other dwarfs in the family. 

Necropsy Findings 
External Examination. The body was t h a t  of an  emaciated white female child measuring 

92.0 cm from crown to foot, 45.0 cm from crown to pubis, leg 53.0 cm, arm (fingers extended) 
45.0 cm. The head measured 15.3 cm anteroposteriorly, 10.9 cm biparietally and  10.3 cm in 
height.  The eyes were normal in size bu t  sunken, the  nose prominent  and  bony, the  t ee th  
carious and  broken. There were flexion deformities of bo th  legs. 

Internal Examination (excluding brain). The skull was remarkably  thick, the  parietal 
bones measuring 0.5 cm and the  frontal  bones 1.3 cm. The pi tu i tary  fossa was shallow and  
narrow in the anteroposterior plane with flat tening of the  p i tu i tary  gland. Cisternal cere- 
brospinal fluid was copious, clear and  just  faint ly yellow. 

The trachea, bronchi and pulmonary vascular tree were normal. There was a lit t le fibrino- 
purulent  exudate  in the  pleural cavities. I n  the  lungs, there was pa tchy  consolidation of the 
whole of the  left lung, the  r ight  lower lobe and  the  basal par t  of the  r ight  upper  lobe. The 
heart, stomach, intestine, liver, gall bladder, pancres, kidneys, bladder, uterus and adnexa, spleen, 
salivary glands, thyroid, adrenals and lymph nodes were normal.  The thymus  was not  identified, 
The parathyroids were not  examined specifically a t  the  t ime of autopsy bu t  none was found 
on the  back of the  thyroid  which had  been removed whole for histological examination.  

Histology. Pa tchy  fibrinopurulent bronchopneumonia was present  in bo th  lungs with 
areas of compensatory overdistension in the  intervening lung. In  the kidney, there was 
thickening of the  basement  membrane  of the  glomerular tu f t  and Bowman's  capsule, slight 
hyaline arteriolosclerosis and  calcium deposits in the  tubules. There was diffuse fibrous 
thickening of the walls of the  sinusoids of the  spleen with haemosiderin deposits in the  reticulo- 
endothelial  cells. The endometrium was atrophic as were the ovaries. The anterior  lobe of the 
pituitary was small bu t  its component  cells were normal.  Muscle fibres in limb muscle and 
diaphragm were wasted and  striations were lost in places, the  appearances being those of 
chronic wasting. 

Examination of the Central Nervous System 
Macroscopic Findings. The formalin fixed brain  weighed 528 g (normal at  11 years 

= 1300 g). The leptomeninges were somewhat  th ickened on either side of the  longitudinal 
fissure, over the inferior temporal  sulcus and  a t  the  medial end of the  Sylvian fissure on 
bo th  sides. The basal meninges were th ickened and adherent  arount  the  circle of Willis, 
p i tu i tary  stalk and th i rd  nerves. The eisterna magna, which communicated freely with the 
fourth  ventricle, was greatly enlarged measuring 4.5 ?42.5 X 2.5 cm, the largest dimension 
being from side to side. The optic nerves were th in  (0.25 cm in diameter). The tuber cinereum 
bulged bu t  there were no internal  herniae. The basal vessels were slightly thickened. 

Coronal sections of the  cerebrum showed some widening of the  sulci, reduction in width  
of the  cortical r ibbon (bearing in mind the  small size of the  brain) and  marked a t rophy of 
the central  white matter ,  corpus callosum and  fornix, internal  and  external  capsules. The 
white ma t t e r  was white and  firm in some areas, t ranslucent  and  greyish in others. This 
stippled pa t t e rn  was seen best  in the  frontM lobes (Fig. 2). The knife passed easily th rough 
the  cortex bu t  ground against  a hard  mineral  deposit in the  basal ganglia. These "bra in  
stones" were most  marked in the putamen and were symmetrical.  The thalamus and cerebral 
peduncles were shrunken (:Fig.3). 
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The cerebellum was small and  there was distortion and flattening of the posterior vermis 
and  undersurface of the  lateral hemispheres. The brain stem and spinal cord were shrunken 
and hard. There was generalised moderate  dilatat ion of the  ventricular system with early 
ependymal  ridging. There was no internal  obstruction. 

Microscopic Findings. Representat ive blocks from cerebrum, basal ganglia, cerebellum, 
brain  stem and  spinal cord were embedded in celloidin or paraffin wax, stained with haema- 

Fig. 2. Coronal section through frontal  lobe to show leopard-skin pa tchy  demyelination of 
white matter .  • 2.5 

toxylin and  eosin, van  Gieson's stain, Luxol-fast-blue for myelin sheaths and  Nissl's s tain 
for nerve cells. Von Kossa and  purpur in  stains were used to demonstrate  calcium, the  periodic 
acid Schiff stain (PAS) for mucopolysaccharide, the Prussian blue reaction for iron, Mallory's 
phosphotungst ic  acid haematoxyl in  and  t tolzer 's  method for glial fibres, Glees-Marsland and  
Palmgren stains for axon cylinders and Gallyas stain for microglia. Frozen sections were 
examined for fat  using oil-red-O and for microglia using Weil and Davenpor t ' s  method. 
One eye was embedded in cclloidin and  stained with haematoxyl in  and eosin, van  Gieson's 
stain, Luxol fast  blue and  Mallory's stain. 

Cerebrum. The meninges were thickened and fibrotic especially over the  mouth  of sulci 
and  around the  basal vessels. Macrophages and  a few chronic inflammatory cells were present  
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among the  collagen strands. There was focal cMcification in the  media of arteries near areas 
of cortical calcification. Neither  here nor elsewhere was there an endarteri t is  or other obstruc- 
t ive lesion. 

The most  outs tanding change in grey matter was the  presence of bizarre foreign bodies 
in the  subsulcine cortex in widely separated parts  of the  brain  (Fig.4). These bodies were 
globoid or s tar-shaped with laminated  swellings at  the  end of prong-like radiations. Von 
Kossa's s tain for calcium as phosphate  or amorphous carbonate  was negative bu t  purpur in  
s tain was positive. A strongly positive PAS matr ix  was left behind  after decalcification. 
Some of this foreign substance was extraeellular bu t  most  was plastered on pre-existing cells 
in some of which a central  nucleus could be seen. Small perieapillary deposits arranged in 

: ~  I~ ~ ~t  ~ ~ ~1 , !! 

Fig. 3. Coronal section through cerebrum a t  the  level of the thalamus to show widening of 
cortical sulci, marked  wasting of eentrM white mat te r  and  of eorticospinal t racts  and  gen- 

eralized ventr ieular  dilatation. • 1 

rows along the  vessel wall were present in all areas of calcification bu t  were less conspicuous 
t han  the  larger irregular deposits. The cortical r ibbon was reduced in thickness when compared 
wi th  the  normal for this age and  in places clearly underpopulated by  nerve cells. No cortical 
layer and  no par t  of the  cerebrum was affected in particular,  the  depletion being widespread 
and  patchy.  No specific abnormal i ty  of the  remaining nerve cells was noted. Microglia and  
astroeytes, some of which were arranged in pairs, were increased. 

The white matter was largely atrophic, the  residual fibres being patchily and symmetri-  
cally demyelinated with preservation of islands of myel inated fibres. Axon cylinders were 
in tac t  in the  abnormal  areas. F a t t y  breakdown products of myelin were absent  from white 
ma t t e r  or perivaseular spaces. Glial cells were present  in normal  quant i ty  in the  demyelinated 
patches bu t  were increased in the  myel inated areas and  a t  the margin of the patches. Many 
of these gliM cells were clumped together  in groups of about  six to eight cells. There was 
definite bu t  slight subependymal  gliosis. Calcium deposits were found occasionally in the  
white mat te r  as granules wi thout  the  distinctive shape of the  cortical bodies. 
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Basal Ganglia. Calcium was present as coarse granules in large quant i ty  in the  pu tamen  
and  outer  par t  of the  globus pallidus on bo th  sides. Pericapillary and  medial calcification 
of large vessels was found in relat ion to the  parenchymal  deposits. Similar bu t  less marked 
changes were present  in the  lateral par t  of the thalamus.  Apar t  from compression by  th i rd  
ventr icular  dilatation, the  hypotha lamus  was unremarkable.  

Cerebellum. The meninges were thickened and  fibrotic; a little iron pigment  was present  
on the  superior aspect of the  lateral lobes near  the  midline. There was some reduction in the  
number  of Purkinje  cells and the  molecular layer was thin.  Calcium deposits were found on 
the  branching dendrites and sometimes on the  body of Purkinje  cells a t  the  bo t tom of major  
sulci forming spindly, arborizing foreign bodies quite unlike those in the  cerebrum (Fig.5). 
Glial cells were present  in excess of normal  in grey and white matter .  There was pa tchy  

Fig. 4 Fig. 5 

Fig. 4. Calcium encrustat ion of cortical cells. Haematoxyl in  and  eosin stain. X 90 

Fig. 5. Calcium deposits on the  arborizations of Purkinje  cells. Haematoxyl in  and eosin stain. 
• 180 

demyelination, as in the  cerebrum, in the folial white ma t t e r  and  around the denta te  nucleus. 
Several glial stars and  an  occasional granular  calcium deposit were seen in the central  white 
matter .  The denta te  nucleus was free from calcium deposits. 

Brain Stem and Spinal Cord. Meningeal thickening, generalized nerve cell loss and  pa tchy  
demyelinat ion of fibre t racts  were present  as in the  rest  of the  brain.  There was no calci- 
fication of olive, pont ine or cranial nerve nuclei or spinal grey matter .  Demyelinated areas 
were gliotic. There was no long t rac t  degeneration of the secondary, Wallerian type. 

Ventricular System. The ependyma was f lat tened or absent.  Granular  ependymitis  was 
present  in the  dilated aqueduct  and  fourth  ventricle. The ehloroid plexuses were shrunken 
due to stromal fibrosis. There was medial arterial  calcification a t  the  base of the  plexus of 
one lateral ventricle. 

Eye. The inner layers of the  re t ina were gliotic, the  outer relatively spared. The choroidal 
p igment  layer was thicker  t han  normal  bu t  was broken up into islands and  irregularly distrib- 
uted. In  places, p igment  extended into the sclera to varying depths. There was dense gliosis 
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at the optic disc and thickening of the retinal arteries. The optic nerve was gliotic and fibrotic. 
These changes are a combination of longstanding optic atrophy and abnormal retinal pig- 
mentation. 

Discussion 

There seems little doubt tha t  this pat ient  is a microcephalic dwarf  of the Coc- 
kayne type. Her  appearance and the clinical history of a normal birth and early 
development followed by  advancing blindness, deafness, mental  deficiency and 
physical handicap are characteristic of the syndrome. The normal chromosome 
pat tern  and lack of obvious metabolic disorder are in agreement with the findings 
of others. 

At necropsy, the most striking changes in the central nervous system were mark- 
ed a t rophy of white matter ,  pa tchy  demyelination of residual fibres in cerebrum, 
cerebellum, brain stem and spinal cord, fine deposition of calcium in the cerebral 
and cerebellar cortical ribbon and coarse focal calcification of the basal ganglia. 
Axon cylinders were preserved in the demyelinated areas, gliosis was present but  
not marked and fa t ty  breakdown products were absent. The lesions were not 
related to blood vessels. Islands of normal myelination were found among the 
lesions. The presence of groups of glial cells in the cerebrum and glial stars in the 
cerebellum suggest tha t  the process was still progressing slowly. However, the 
overall appearance was not one of inflammation. Similar changes have been observ- 
ed in Cockayne's syndrome by  PAD~)ISO~ et al., Moossu MAcDoNaLD (see G]~LLIS, 
1961--1962) and NO~MAN (1963a). PADDISON et al. believed tha t  the pr imary 
change is neuronal destruction with secondary (Wallerian) degeneration of nerve 
fibres. In  the present case, pa tchy lesions rather  than  t ract  degeneration were 
found in the brain stem and spinal cord and axon cylinders were intact. 

The time and mode of onset of the disease, the slowly progressive deteriora- 
tion and the possibility tha t  a sibling may  be affected suggest that  Cockayne 
dwarfism is related to the familial sudanophilic leueodystrophies. This group of 
disorders has been reviewed by NO~MAN and TI~GnY (1963) and by No~MA~ 
(1963b). The process most closely resembles Pelizaeus-Merzbaeher's disease in 
that  the lesions are symmetrical,  patchy, with leopard-skin stippling of the central 
white matter ,  but  it is not sex-linked and the scanty sudanophilic products of 
myelin breakdown found in Pelizaeus-)/ferzbacher disease are absent. Cockayne 
dwarfism has pa tchy  demyelination of the central white mat te r  and calcification 
of basal ganglia and cerebellum in common with the mieroeephalic patients de- 
scribed by  JE~ws and I-IOnANYI-HEcKST and M~YE~ but differs in that  it involves 
other parts  of the body as well as the nervous system. 

The deposition of calcium in cerebrum and cerebellum as grotesque enerusta- 
tions on pre-existing cells is a striking finding in this and previously reported 
neeropsied cases. PADDISO~ et al. believed tha t  enerusted cells were nerve cells; 
NO~MAN felt tha t  they were microglia. In  the present case, the appearance of 
some of the less severely obscured cells is remarkably like that  of a neurone and in 
the cerebellum the encrustations clearly follow the branches of Pm'kinje cells. 
Although the morphology of these deposits is spectacular, calcification is common 
in neurological disease, particularly in childhood, whatever the cause. The mechan- 
ism of calcium deposition is complex but  may  be, in part ,  related to vascular 
factors (No~r~A~ and U~ICI~). Cerebral and cerebellar lesions are found in our ease 
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in the depths of  sulci ra ther  than  elsewhere in the cortical ribbon. There is no 
evidence tha t  calcification is related to hypopara thyro id i sm in this instance as 
in some cases of Fahr ' s  disease. Te tany  and convulsions are not  pa r t  of  the clinical 
picture of  Cockayne 's  syndrome nor  have abnormal  levels of  calcium, phosphorus 
or alkaline phosphatase  been recorded in the blood in cases in the literature. 

P i tu i t a ry  gland dysfunction,  other than  abnormal i ty  of growth,  is not  usually 
found in Cockayne dwarfs;  the present  pat ient  is exceptional in showing sexual 
precoci ty  as judged by  an early menarche. I n  general, dwarfism with skeletal 
disproport ion is considered to be due to congenital or acquired skeletM disease and 
is onyl  rarely endocrine in origin (DAuGHADAY and PA~:E~).  

I t  has been suggested t h a t  Cockayne's  syndrome is caused by  a multiple germ 
plasm defect depending on a recessive non-sex-linked gene (NEILL and DINGWALL). 
This seems the most  likely interpretat ion of  a disease process involving skin, 
skeleton and central  nervous system. Recently,  O~I~O and I-IIRoOKA have drawn 
a t tent ion to kidney abnormalit ies in three unrelated children with Cockayne's  
syndrome, in two of whom renal biopsy was performed. They  described thickening 
of  the glomerular  basal membrane,  poor  vascularization and hyalinization of 
glomeruli, atropic lesions in some tubules and interstitial fibrosis. The lesions were 
unlike those of  glomerulonephritis,  pyelonephrit is  or nephrosclerosis. Similar 
changes were found in the present patient.  

I f  the fundamenta l  abnormal i ty  is occurring synchronously  in several parts  of  
the body, the final paShological appearance may  be in pa r t  due to  the sum of 
each tissue abnormal i ty  and  in pa r t  due to the effect of  one developing abnormal  
tissue on another.  Thus, the affected individuals should resemble each other closely, 
as is certainly the case in Cockayne's  syndrome, and differ in a constant  manner  
f rom the normal.  

Aclcnowledgement. My grateful thanks are due to Dr. J. M. BERG for permission to examine 
this patient and to make use of the clinical observations and to Dr. S. J. STRIC~ for helpful 
comments on the neuropathological findings. 
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