
PAEDIATRIC PATHOLOGY CLUB
Proceedings of the Fourth Annual Meeting

The fourth meeting of the Paediatric Pathology
Club was held in the Ciba Foundation, London,
on November 14 and 15, 1958. Forty members
and guests attended.

Dinner was taken at the Royal Society of Medi-
cine, when a gift was presented to Dr. W. W. Payne
on his retirement.
The general topic for discussion at the meeting

was Neonatal Liver Disease, on which the principal
speakers were Dr. W. W. Payne, Dr. G. R. Newns,
Dr. M. Bodian, Dr. J. A. Dudgeon, and Sir Roy
Cameron.
The following papers were presented:

Summaries of Original Papers
N. J. BROWN (Bristol). 'Neonatal Hepatitis in Twins.'

Identical twins were born at 37 weeks' gestation. The
mother gave no history of illness during pregnancy; she
had never been jaundiced or had a blood transfusion.
Her blood group was A Rh positive and Kahn test was
negative. There were two previous healthy children.
Twin 1 was well until the tenth day when he became

deeply jaundiced with pale stools, slight diarrhoea and
mild pyrexia. The jaundice cleared after four months
but the liver and spleen gradually enlarged and there
was, over the next six years, progressive increase of liver
damage as judged by liver function tests. Spider naevi
and oesophageal varices developed and he died aged 7.
Necropsy showed death to be due to haemorrhage from
oesophageal varices. The liver showed a severe cirrhosis
with coarse irregular scarring. Microscopically there
was marked fibrosis with an apparent increase in small
bile ducts and round cell infiltration in the portal areas.
Twin 2 was born in white asphyxia and his condition

was poor throughout. He died on the second day and
was not jaundiced. Necropsy (performed by Dr. R.
Aidin) revealed two small tentorial tears and extensive
atelectasis. The liver was yellowish green in colour and
the gall bladder contained clear mucoid fluid. The bile
ducts were normal. Microscopically the liver cells
showed marked vacuolation and some loss of outline.
'Bile thrombi' were present in the canaliculi but the bile
ducts were not dilated. There was a moderate amount
of erythropoietic activity. There was slight but definite
fibrosis and some inflammatory exudate of round cells
and occasional polymorphs in the portal tracts.

It is reasonable to suppose that these uniovular twins
both suffered from some form of hepatitis in the neonatal
period. and, by virtue of the fact that Twin 2 died from
unrelated causes, we were afforded the opportunity of
studying the same disease at two different stages.

H. B. SALT and 0. H. WOLFF (Birmingham). 'Serum
Lipoprotein Electrophoresis Patterns in Neonatal Liver
Disease.' Serum lipoproteins were separated electro-
phoretically into three fractions, designated omega, beta
and alpha, and the bound lipids evaluated quantitatively.
The lipoprotein lipid patterns and their graphical
representations were shown for the normal infant and
the various types of neonatal jaundice.

In haemolytic disease of the newborn the alpha-lipro-
protein lipid tends to be low; this depletion is relieved
immediately after exchange transfusion, but reappears.
It has been observed even three weeks later, at which
time the beta-lipoprotein was greatly increased. In
severe physiological jaundice, alpha-lipoprotein was
not depleted, though some diminution of beta-lipo-
protein was evident.

In biliary atresia beta-lipoprotein was greatly increased
and alpha-lipoprotein somewhat depleted. Later, when
biliary cirrhosis had developed, beta-lipoprotein was
lower and alpha-lipoprotein much depleted. The
development of an 'omega-beta plateau' appeaied to be
further evidence of biliary cirrhosis (? presence of an
abnormal lipoprotein component).

In neonatal hepatitis in the early stages, beta-lipo-
protein was elevated (though typically not so greatly as
in biliary atresia) and alpha-lipoprotein greatly diminish-
ed. With good progress the patterns became more
normal, but if cirrhosis developed both beta- and alpha-
lipoproteins became depleted, and the omega-fraction
vanished.

In a case of haemolytic anaemia of unknown aetiology,
uncomplicated by liver damage, alpha-lipoprotein was
normal and beta-lipoprotein was depleted. Apart from
physiological jaundice, this is the only type of jaundice
in which alpha-lipoprotein was not decreased. Later,
when the infant was no longer jaundiced the pattern was
quite normal.
The significance of these findings was discussed in

relation to lipid metabolism in neonatal liver disease.
Electrophoretic lipoprotein-lipid patterns may be a useful
guide in the differentiation of biliary atresia and neonatal
hepatitis, but cannot be claimed to be sufficiently specific
to provide results of diagnostic certainty.

R. H. WILKINSON (London). 'Liver Function Tests
in the Newborn.' The examination of faeces and urine
for pigments is helpful but the examination of serum
for alkaline phosphatase, turbidities, and protein frac-
tions is not so helpful in testing liver function in the
newborn child. Enzymic studies on glucuronide con-
jugation show these are sensitive indicators of liver
function. The work of Kove, Goldstein and Wroblew-
ski (1958) on serum glutamic oxalacetic and serum
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ARCHIVES OF DISEASE IN CHILDHOOD
glutamic pyruvic transaminases was described to show
how enzymatic tests of liver function may be helpful.

Kove, S., Goldstein, S. and Wroblewski, F. (1958). J. Amer. med.
Ass., 168, No. 7, 860.

T. E. PARRY (Cardiff). 'Amino-aciduria in Liver
Disease.' Urines from five children suffering from
severe liver disease were examined for amino acids by
paper chromatography. The cases consisted of (a) a
boy aged 7 years and two girls age 11 years and 124 years
who died from cirrhosis of the liver, (b) a girl, age 13
years who died in hepatic coma due to acute hepatic
necrosis, and (c) a girl of 16 years who recovered from a
severe attack of infective hepatitis.

All cases showed a generalised amino-aciduria which
was slight when the urine was examined six months
before death but heavy during the terminal illness. The
heaviest amino-aciduria was encountered in two speci-
mens, one from cirrhosis and one from acute hepatic
necrosis, collected from the bladder at autopsy following
death in hepatic coma. An amino-aciduria of con-
siderable severity was encountered in the case of infective
hepatitis at the height of the illness when mental symp-
toms (mainly drowsiness) predominated; this gradually
diminished and the fourth specimen, collected three
weeks later, yielded a normal chromatogram.
The amino acids encountered in diminishing order

of concentration were: glycine, serine, threonine,
alanine, glutamine, lysine, glutamic acid, cysteic acid,
valine, ethanolanine, tyrosine and aspartic acid. The
hydroxy-amino acids threonine and serine produced
particularly prominent spots during the terminal coma,
whereas tyrosine produced only faint spots. The heavy
amino-aciduria at the height of the hepatic coma in
these cases supports the view that changes in the amino
acid pattern of body fluids may be an important factor
in the pathogenesis of hepatic coma.

J. A. DUDGEON (London). 'Virus Aspects of Hepatic
Disease in Infancy.' Various methods for establishing
the aetiology of viral disease were briefly discussed.
Emphasis was laid on the need to establish a clear-cut
causal relationship between viral agents isolated from
body tissues or secretions and the underlying pathological
process, in both natural and experimental infections.
Some method of handling a virus in the laboratory,
either in animals or in tissue culture, was an essential
pre-requisite for all such work, in particular for immuno-
logical studies. Against this background, a number of
viruses were considered that were capable of causing
hepatic disease in infancy and early childhood: virus A
(1H or infective hepatitis); virus B (SH or serum hepa-
titis); herpes simplex; cytomegalic inclusion disease or
salivary gland viruses and Coxsackie virus B.

Hepatitis in adults could be caused by either virus
A or B, which had similar but not identical properties.
Less was known about the pathology of these two
infections in infancy. Virus A was known to be
responsible for mild hepatitis, usually non-icteric, in
infancy and early childhood, but cases were uncommon

before 6 to 9 months of age. Even less information was
available as to the role they played in neonatal hepatitis.
Both virus A and virus B could be regarded as potential
aetiological agents after transplacental infection; virus
B seemed to be the more likely, in view of the prolonged
viraemia known to occur. However, causal relation-
ship could only be established when these viruses could
be handled in the laboratory. Some aspects of recent
work on laboratory transmission in chimpanzees and
in tissue culture were discussed.
Herpes simplex has recently been recognized as a

cause of neonatal hepatitis. A review was made of cases
of disseminated herpes with a fulminating infection and
widespread visceral lesions, together with the pattern
of herpes simplex infection at this age and its relation to
prematurity. Laboratory studies pointed to a close
causal relationship between virus and disease.

Interest in the relationship between cytomegalic
inclusion disease and hepatitis has been aroused by
recent studies on this virus (salivary gland virus) in
tissue cultu re. In Boston, strains of virus have been
isolated in human skin tissue culture from liver biopsy
material in which multinucleate cells were present and
also from one case of 'neonatal hepatitis' in which no
cytomegalic cells could be found in the liver. More
evidence is required before causal relationship can be
established.

Evidence of hepatitis has been obtained in two recent
series of cases of infantile myocarditis due to Coxsackie
virus B. This virus should also be considered when
investigating cases of viral hepatitis.

N. E. FRANCE (London). 'Lung Changes in Cystic
Fibrosis of the Pancreas.' The lungs in six cases of
cystic fibrosis of the pancreas aged between 15 months
and 8 years were examined by serial sections of large
slices of lung about 1 5 cm. thick in an attempt to
correlate the pathological and radiological findings. In
contrast to children under 3 months of age where mucus
plugs in the bronchi were the only lesions suggestive of
cystic fibrosis of the pancreas, these older children showed
a number of characteristic changes.
The earliest lesion appeared to be a thickening of

the bronchial and bronchiolar walls by a chronic in-
flammatory exudate into the peribronchial tissues, later
involving the adjacent alveoli which became collapsed
and showed an epithelial lining. Extensive long-
standing segmental collapse was infrequent. Upon
these slowly progressive lesions were superimposed a
number of changes of infective nature, several of which
were associated in individual cases. These included
inflammation and destruction of the bronchial mucosa,
the occurrence of numerous small abscesses in the
peribronchial tissue frequently rupturing into bronchi,
and multiple peripheral abscesses especially in the sub-
pleural regions ultimately draining into bronchioles.
These lesions were associated with progressive dilatation
of bronchi and bronchioles and the formation of old
abscess cavities containing air and lined by fibrous
tissue with little evidence of inflammation; many of the
latter were surrounded by small emphysematous bullae.
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K. RHANEY (Dundee). 'Enterogenous Cysts and
Congenital Diverticula of the Alimentary Canal.'
Enterogenous cysts and congenital diverticula of the
alimentary canal are known to be frequently associated
with congenital defects of the vertebral bodies. The
vertebral lesions are best studied radiologically and
appear to be due to defective fusion of the sclerotomes
around the notochord, giving rise to hemivertebrae and
the various forms of anterior spina bifida. Not un-

commonly there is also evidence of abnormal segmenta-
tion of the sclerotomes.

In Case 1* an enterogenous cyst in the posterior
mediastinum traversed the diaphragm, having probably
arisen from the duodenum. It was accompanied by
defects of bony fusion and of segmentation in the bodies
of the cervico-dorsal vertebrae.

In Case 2 a diverticulum extended from the distal end
of a short oesophagus through a hole in the cartilaginous
plate bridging an anterior spina bifida and was attached
to an abnormal spinal cord in the cervical region.

In Case 3 a neurenteric connexion was found in an

anencephalic foetus with rachischisis of the neuro-spinal
axis and widely divergent hemivertebrae. A diverticulum
extended from the distal end of a short oesophagus
through a hole between the cervico-dorsal vertebrae and
was apparently connected to the neural tissue in the
cervical region.

In Case 4 an enterogenous cyst lay within the cervical
spinal cord of a newborn infant. The cyst was lined
with gastric mucosa and had perforated, causing an

abscess and acute meningitis. This infant, like the other
three, had an abnormally short neck, presumably caused
by defective formation of the vertebral bodies. The
development of an enterogenous cyst within the spinal
cord is probably due to protrusion of endoderm into
the neuro-ectoderm where it subsequently becomes
detached from the developing gut when the vertebral
bodies develop around the notochordal rod.

JAMES B. AREY and ANGELO DIGEORGE (Philadelphia).
'Gonadal Dysgenesis in Infants and Children.' The
present report concerns the morphological alterations
in the gonads of nine patients with gonadal dysgenesis.
Their ages varied from 2 days to 7 years; only one was

more than 12 months of age when the diagnosis was

established.
Three infants in whom the diagnosis was established

by biopsy of the gonads are still living. Although there
was some doubt as to the phenotypic sex of each of these
three infants, all of them were genotypic males. A small
urogenital sinus, a uterus and a unilateral fallopian tube
were present in each of these three infants, and an

abnormal gonad was demonstrable on the side on
which the fallopian tube was present; a relatively normal
testis was present on the opposite side. Histological
sections of the affected gonad in each instance revealed
scattered cords of cells suggesting primitive testicular
tubules. Sections of the opposite (unaffected) gonad
revealed normal testis.

* Cases 1, 2 and 4 are reported in detail in J. Path. Bact. (in press)

In addition, six patients with gonadal dysgenesis
died, four as a result of other congenital malformations.
All six were phenotypic females and each had a normal-
appearing uterus and fallopian tubes. Two of the six
were genetic males, two were females, and in two the
histologic preparations were unsatisfactory for the
determination of the genetic sex. The small size of
both gonads was obvious macroscopically in the infant
aged 3 months and in the older child, but was not
recognized in the younger infants. Histological sections
revealed a similar pattern in both gonads of any single
patient in this group. In three patients the structure
was recognisable in at least some areas as ovarian in
nature, although the number of primordial ova was
greatly diminished as compared with normal ovaries
from infants and children of comparable ages; in a girl
7 years old only nine ova were identified in over 200
sections of ovary. In the other three infants in this
group the gonads consisted of small cords of cells sug-
gesting primitive testicular tubules.
The morphological alterations obviously vary in

different patients with gonadal dysgenesis. In the
present series the changes consist of bilateral ovarian
hypoplasia, bilateral testicular dysgenesis and unilateral
testicular dysgenesis. The diagnosis of gonadal dys-
genesis should be suspected in any phenotypic female
with severe congenital malformations, but the altera-
tions in the affected gonads may not be apparent macro-
scopically in young infants.

G. S. ANDERSON (Newcastle). 'Congenital Goitre due
to Potassium Chlorate.' Amongst 31 women, all having
a history of repeated abortion and then treated during a
further pregnancy with potassium chlorate, seven
produced infants with a congenital goitre. Five of the
31 pregnancies resulted in stillbirths of which two showed
a goitre, whilst of 26 liveborn infants five showed a
goitre. In the three goitrous infants who survived, the
neck swelling subsided within a few weeks and the child-
ren have made normal progress. On one child radio-
active iodine studies carried out shortly after birth reveal-
ed a hypothyroid state.

Satisfactory histology of the thyroid was obtained
from the two liveborn goitrous infants. One died at
16 hours with a thyroid weighing 18 g. The other
died at 4 days and the thyroid weighed 23 - 5 g. These
thyroids showed different histological patterns: one had
a relatively normal histological appearance whilst the
other showed epithelial hyperplasia but of a type having
little resemblance to that seen in adult thyroid disease.
The relatively large number of congenital goitres from

a small group of women (who previously had not,
apparently, produced a goitrous infant) coupled with
the close chemical formula of potassium chlorate to
potassium perchlorate (a known anti-thyroid drug)
suggests that the chlorate ion has an anti-thyroid effect.

J. HART-MERCER (Newcastle). 'Sudden Death in an
Asthmatic Boy on Prednisone Therapy, associated with
a General Arteriolar Disease.' Attention was drawn to
the unexpected histological finding of widespread
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arteriolar damage in a boy of 7 years whose uncomplic-
ated but incapacitating bronchial asthma had responded
satisfactorily to Prednisone therapy. The steroid had
mostly been given at a maintenance dosage of 5 mg. daily
but over rather long periods, totalling over 12 months.
He had been very well; but he was taken ill suddenly
with vomiting, headache and convulsions, and died in a

few hours.
Autopsy showed few gross changes beyond pulmonary

and cerebral oedema, moderate hepatomegaly and
adrenal cortical atrophy, and death was attributed to
acute adrenal insufficiency due to the indirectly suppres-
sive action of Prednisone.
Many focal arteriolar lesions were found in liver and

spleen. The affected arterioles were mostly of small
calibre and showed nodular hyaline eosinophilic intimal
thickenings with displacement and narrowing of the
lumen. Frozen sections showed considerable sudano-
phil and doubly refractile lipid in these intimal plaques
as well as in the Kupffer cells of the hepatic sinusoids.

There was no fibrinoid necrosis or arteriolitis and no
focal change in the related tissue parenchyma. Further
scanty arteriolar lesions were found in the heart (210 g.)
and periadrenal tissue.

SIR Roy CAMERON. 'Experimental Evidence of
Reversibility of Liver Disease.'

G. R. OSBORN (Derby). 'Giant Cell Hepatitis in a
Family of 16.'

M. BODIAN (London). 'Histopathology of Liver
Disease in Infancy.'

F. A. LANGLEY (Manchester). 'Thymic Hyperplasia
following B.C.G. Vaccination.'

The next meeting of the Club will be held at
Bristol, on October 23 and 24, 1959.
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