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Pediatric Pathology Club
and

Paediatric Pathology Society
Second Joint Meeting

The Twenty-first Annual Meeting of the Paedia-
tric Pathology Society and the second to be held
jointly with the Pediatric Pathology Club of North
America was held on 25-27 September 1975 at the
Hospital for Sick Children, Toronto. Lack of
space precludes the publication of all the summaries
of the unusually large number of papers read.*

Scientific Communications
Premature closure of ductus arteriosus as a

cause of intrauterine death. A. E. Becker. De-
partment of Pathology, Wilhelmina Gasthuis, University
of Amsterdam, The Netherlands.

Fatal thrombotic endocarditis and pulmonary
embolism in 2 sibs. A. A. M. Gibson, Dept. of
Pathology, Royal Hospital for Sick Children, Glasgow
G3 8SJ.

Tetralogy of Fallot complicated by rheumatic
carditis: report of a case with review of literature.
P. H. Tang, A. J. Segal, F. S. Cross, J. C. Engle, and
J. A. Insua. Departments of Pathology, Surgery and
Medicine, Saint Luke's Hospital, Cleveland, Ohio.

Infantile periarteritis nodosa: the expanded
syndrome of Kawasaki-Fetterman. M. E. Jones,
M. R. Nihill, F. F. Barrett, D. B. Singer, and H. S.
Rosenberg. Departments of Pathology and Pediatrics,
Texas Children's Hospital and Baylor College of Medi-
cine, Houston, Texas.
An expanded spectrum of infantile periarteritis

nodosa (IPN) has received impetus from the recognition
of fatalities resembling IPN among patients with a
usually benign clinical syndrome, the mucocutaneous
lymph node syndrome (MLNS). This recognition
parallels the frequent observations of symptoms re-
sembling those of MLNS in the history of patients with
IPN.

*Anyone wishing to have a summary of a paper mentioned here by
title only may apply to Dr. A. J. Barson, Secretary, Paediatric
Pathology Society, Dept. of Pathology, The Medical School,
University of Manchester, Manchester M13 9PT.

The clinical and pathological data suggest a syndrome
with several phases. Acutely, the patient presents with
symptoms of MLNS. Most patients recover without
sequelae, but a few progress to the next phase, when an
arteritis develops, usually affecting the coronary arteries.
Fatalities during this phase relate to coronary artery
involvement. In the final phase, localized arterial
disease may present as aneurysms or produce localized
ischaemia.

Apparent identity of infantile periarteritis
nodosa (IPN) with coronary artery involvement
and mucocutaneous lymph node syndrome
(MCNS): comparison of 20 patients from North
America with patients from Hawaii and Japan.
B. H. Landing and E. J. Larson. Dept. of Pathology,
Children's Hospital of Los Angeles, Califomia.

Seventeen of 20 North American patients with IPN
were under one year of age, and 19 were under 2 years of
age; 16 were male. The pathological findings in IPN
included arterial inflammation, necrosis, sclerosis,
aneurysm formation, and thrombosis, and were indis-
tinguishable from those of fatal MCNS seen in patients
from Japan and Hawaii. Major lesions on large coro-
nary arteries were found in all patients with IPN.
Fever, rash, diarrhoea, leucocytosis, and other clinical
features consistent with those of MCNS were usual in
the histories of the IPN patients.
The major differences of classical periarteritis nodosa

(APN) from IPN were more active fibrinoid necrosis,
involvement of smaller coronary arteries, of intramural
vessels of the gastrointestinal tract, and of muscle.
Whether APN is the same disease as IPN, with differ-
ences due to age, cannot be decided, but IPN appears to
be the same process as MCNS.

Ischaemic heart disease due to unusual anoma-
lies of left coronary artery in 2 infants. C. Stout
and M. M. Nichols. Dept. of Pediatrics and Pathology,
University of Texas Medical Branch, Galveston, Texas.

Lissencephaly. M. G. Norman, M. Roberts, J.
Sirois, and L. J. M. Tremblay. Divisions of Pathology
and Genetics, Eleanor M. Paterson Laboratory, Chil-
dren's Hospital of Eastem Ontario; Departments of
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Pediatric Pathology Club and Paediatric Pathology Society
Pathology and Paediatrics, Ottawa University, Ontario;
Department of Pathology, Sacre Coeur Hospital, Hull,
Quebec; St. Andrews Hospital, Midland, Ontario.

Vascular studies on germinal layer ofpremature
brain. J. S. Wigglesworth, Department of Paedia-
trics and Neonatal Medicine, Hammersmith Hospital,
London W12.
A technique has been developed for injecting the

cerebral vessels at post-mortem examination so as to
give differential staining of arteries and veins. After
fixation and clearing, the entire vascular bed can be
studied in thick sections by stereomicroscopy. Studies
on the germinal layer region indicate that the terminal
vein and its main tributaries are usually intact in cases of
germinal layer haemorrhage and that the germinal layer
is not infarcted. Evidence was presented that the pri-
mary site of bleeding is at arteriolar or capillary level.

Maternal endotoxaemia, congenital anomalies,
and central nervous system damage: an animal
model. G. Altshuler and A. Ornoy. Children's
Hospital Research Foundation, Cincinnati and the Fels
Pediatric Research Institute.

Febrile mothers with bacteriuria give birth to a higher
incidence of infants who have neurological deficits at
one year of age than do mothers free of urinary tract
infection. In a rat model wherein we studied more than
300 fetuses at the 20th gestational day, we showed that
0 15 mg Esch. coli endotoxin (Difco Laboratories,
Detroit, Mich.), when injected intraperitoneally on

gestational days 10, 13, and 16, or 8, 10 and 12, produced
anomalies in 7% of fetuses and diencephalic neuronal
necrosis in over 50% of fetuses. Treatment at days 14
and 17 consistently produced similar placental lesions,
only 10% incidence of neuronal necrosis, but no fetal
anomalies.

Ocular abnormalities in arrhinencephalic syn-
dromes. K. M. Laurence and A. Karseras. Welsh
National School of Medicine, Cardiff.

Pulmonary rhabdomyosis in an infant: a case

study. J. L. Heras, L. Mirkin, and M. Recabarren.
Department of Pathology, Children's Hospital Roberto
del Rio, Santiago de Chile, Chile.

Pathological data from 100 stillborn infants.
M. J. Becker. Department of Pathology, Wilhelmina
Gasthuis, University of Amsterdam, The Netherlands.

In a series of 100 stillborn infants the cause of death
was clinically unknown in 43. Of these there were 21 in
which the necropsy gave a definite answer, while in 18
cases the cause of death could be suspected. No clue
was found in only 4 instances. The initial approach
was to divide the cases into 3 Categories, representing
acute, subacute, and chronic modes of death. In these
3 categories a further subdivision according to a specific
cause of death was made. This approach has the
advantage that even when definite clues are absent it
is still possible to suggest the mode of death of the fetus,
which can be of clinical significance.

Observations on nephrogenesis in the trisomy
18 syndrome. K. E. Bove. Children's Hospital
Medical Center, Cincinnati, Ohio.

Kidneys and parameters of somatic growth of 17
female infants with trisomy 18 phenotype were examined.
7 of 17 cases had major urinary tract abnormalities.
Age range was 28 weeks' gestation to 3 years. Abnor-
mally low body weight and length were not observed
before 37 weeks' gestation and were noted at birth in
only half of infants born after 37-40 weeks of gestation.
All who lived more than 3 days showed severe post-
natal growth failure. Kidney weight was abnormally
low in 9 cases and normal in 7 cases. 1 of 6 patients
38 weeks or less had small kidneys compared to 8 of
10 patients aged 40 weeks to 3 years.

Microscopical abnormality of the kidney was present
in all cases, its character varying with age. Renal
growth failure at 28 weeks was characterized by uniform-
ly reduced nephrogenic activity. Subsequently, focal
terminal collecting tubule (ampullary) ectasia was noted.
This was followed by the appearance of focal nephronic
cysts which persisted into infancy. Nodular renal
blastema is a late epiphenomenon which was found in 6
cases, aged 38 to 48 weeks and who, as a group, exhibited
the severest retardation ofboth renal and somatic growth.

Ultrastructure of neuroblastomas and Ewing's
sarcoma. A. Ahmed and H. B. Marsden. Depart-
ment of Pathology, University of Manchester, Oxford
Road, Manchester MI3 OJH.

Tissue from neuroblastomas showing a range of
differentiation has been studied by electron microscopy.
The finding of glycogen in neuroblastoma cells was of
interest. This is a feature usually attributed to Ewing's
sarcomas and suggested as a method of differentiating
Ewing's sarcoma from neuroblastoma. The ultra-
structural appearances of Ewing's sarcoma confirmed
the presence of glycogen. Morphologically similar
light and dark cells with desmosome-like cell contacts
were also observed. However, the ultrastructural fea-
tures of Ewing's sarcoma supported the conclusion that
this is a separate neoplastic entity differing from
reticulum cell sarcoma and haemangiomatous neoplasm.

Endocrine cells in Wilms's tumour. R. N.
Laurini and L. Ose. Department of Pathology and
Department of Paediatrics, University of Bergen,
Norway.
The presence of endocrine cells was investigated in a

series of 45 Wilms's tumours. Sections from paraffin-
embedded material were refixed in mercuric chloride-
glutaraldehyde (5%-5%) for 24 hours and stained for
masked metachromasia after acid hydrolysis (0 2 N
hydrochloric acid at 600 C for 3 hours) with toluidine
blue pH 5 0. Both types of endocrine cells were pre-
sent as isolated cells, in stromagenic component of
nephronogenic tumour and in stromagenic type tumour.
Significant clinical findings were abdominal pain, diar-
rhoea, bronchoconstriction, flushing, itching, and hyper-
tension.
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Pediatric Pathology Club and I
Cystic tumours of infant kidney. G. E. Gallo

and L. Penchansky. Department of Pathology,
Hospital de Ninos, Buenos Aires, Argentine.
200 primary renal neoplasms in children were

reviewed: 172 were nephroblastomas, 12 leiomyomatous
tumour, 5 rhabdomyosarcomas, 3 carcinomas, 1 tera-
toma, 1 bilateral diffuse nephroblastomatosis, 2 un-

classified, and 4 'cystic nephromas'. Controversy
exists regarding the dysplastic or neoplastic character
of thete latter 4 cases.
The finding of rhabdomyocytes (absent in dysplasia

and frequent in nephroblastoma), the failure to find
cartilage or embryonal ducts, the presence of metane-
phric blastema, and the coexistence with nephroblasto-
ma in one case, support the opinion of those who
consider this entity as a benign embryonal neoplasm
rather than dysplasia.

Polymyositis in an infant associated with ab-
dominal tumour (retroperitoneal xanthosar-
coma?). K. Misugi, N. Misugi, and M. Tsuchida.
Kanagawa Children's Medical Centre, Yokohama, Japan.

Familial haemophagocytic reticulosis. E. E.
de Papp. Department of Pathology, Strong Memorial
Hospital, 260 Crittenden Boulevard, Rochester, New
York 14620.

Case of sinus histiocytosis with massive lympha-
denopathy. A. M. J. van Unnik. Workgroup
Tumours of Childhood, Dutch Cancer Institute,
Amsterdam, The Netherlands.

Vaginal adenosis of neonates with polycystic
ovary. N. Doshi, A. Kanbour, and T. Fujikura.
McGee Women's Hospital, Pittsburgh, Pennsylvania.

Vaginal adenosis has been frequently seen in young
females with the history of prenatal exposure to die-
thylstilbestrol. Relation between the vaginal adenosis
and the clear cell carcinoma of the vagina and the cervix
still remains uncertain. In order to study the histo-
genesis of vaginal adenosis, genital organs obtained from
40 fetal, neonatal, and infant deaths were examined
retrospectively. No prenatal history of nonsteroidal
oestrogen exposure was noted in these cases. Out of
these 40 cases, 6 (15%) showed vaginal adenosis. The
ovaries in all 6 cases were associated with large cystic
follicles. The foci of lutenization were also present in
theca intema of the follicles. Hydrocephalus and
cystic ovaries were found in one stillbom case.

Neuroblastoma with ganglioneuromatous dif-
ferentiation and intractable diarrhoea. D. K.
Kalousek. Montreal Children's Hospital, Montreal,
Quebec.

Differentiation of endoplasmic reticulum mem-
branes in human liver during development.
F. A. de la Iglesia, J. M. Sturgess, E. J. McGuire, and
G. Feuer. Warner-Lambert Research Institute,

Paediatric Pathology Society 481
Sheridan Park; Dept. of Pathology, The Hospital for
Sick Children; Dept. of Clinical Biochemistry, Univer-
sity of Toronto, Toronto, Ontario.
We have studied by quantitative microscopy the

membrane changes of endoplasmic reticulum (ER) in
children from 2 months to 18 years of age. 16 biopsies,
found normal on histological examination, were sub-
jected to stereological treatment, including four blocks
from each biopsy. Reduced membrane surface (8 * 4m2/g
liver) and volume dimensions were found in the 2- to
9-month age group. Approximately 20% more ER
was found at 4 years (9 8) when values were similar to
the older groups (10-2. 9 8). Analysis of membrane
changes related to age showed that 0 34 m2 /g of liver
accumulated annually to 4 years of age with a membrane
accumulation rate of 16 7 cm2/h until reaching steady
state levels. Since the membrane availability seems to
be important for the integrity of detoxication and drug
metabolizing processes, the low ER content of infant
liver could be associated with the reduced capacity to
metabolize drugs.

In vitro studies of fetal rat lungs. T. J. Pysher,
K. D. Konrad, E. Kaplan, and G. Reed. Department
of Pathology, Cleveland Metropolitan General Hospital
and CWRU School of Medicine, Cleveland, Ohio.

Organ cultures of fetal rat lung are being used to
study the modification of epithelial cell morphology due
to hydrocortisone and associated changes in phosphatidyl
choline (lecithin) synthesis. Differences are found
between treated and control explants by histological,
ultrastructural, and biochemical studies. Histologically
the treated explants showed larger alveolar epithelial
cells with abundant clear cytoplasm; ultrastructurally
the treated explants showed an earlier appearance of
osmiophilic inclusion bodies in type II pneumocytes;
and biochemically treated explants had a greater
incorporation of palmitic acid into lecithin. Incor-
poration of acetate into lecithin was less in treated than
in control groups, while no difference in choline incor-
poration could be shown between the two groups.

Cellular effects of EDTA* in treatment of lead
poisoning. R. A. Goyer. Dept. of Pathology,
University of Westem Ontario, London, Ontario
N6A 6C1.

Recent experimental studies in lead toxic rats suggest
that at least one source of chelatable lead is from the
inclusion bodies or lead-protein complexes in the nuclei
of renal tubular lining cells. Administration of EDTA
is followed within 24 hours by a peak urinary excretion
of lead. This is accompanied by disruption and loss of
inclusion bodies from nuclei of renal tubular lining cells.
Nucleocytoplasmic migration of protein complexes
appears to be through dilated or widely expanded pores
in the nuclear membrane. An accompanying effect of
EDTA therapy is formation of cytoplasmic vacuoles.
Membrane components of the vacuoles may also have a
role in lead chelation.

*Ethylenediaminetetra-acetic acid.
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482 Pediatric Pathology Club am
Acute radiation nephritis: electron microscope

study. S. Kapur, R. Chandra, and T. Antonovych.
Children's Hospital National Medical Center, and the
Armed Forces Institute of Pathology, Washington, D.C.

Unusual forms of congenital myopathy. A. E.
Claireaux and B. D. Lake. Institute of Child Health,
University of London.
The number of muscle diseases, classified according to

the histological appearance, is now considerable. In
many instances, however, the aetiology and pathogene-
sis remain obscure. A study of a few of the more un-
usual forms of primary myopathy has been undertaken
in order to determine the criteria upon which a final
diagnosis may rest. In two of the four types of disorder
under review, the importance of a neurological examina-
tion of the entire family was very evident. In one case
the nature of the disorder in the child was only confirmed
after a biopsy had been obtained from the mother. The
four types of muscle disease were (a) central core disease;
(b) myopathy with abnormal mitochondria; (c) Zebra
body myopathy, and (d) carnitine deficiency.

Nesidioblastosis as a cause of infantile hypo-
glycaemia. J. D. Elema and N. Drayer. Depart-
ments of Pathology and Paediatrics, University Hospital,
Gronigen.

Pathogenesis of bronchopulmonary dysplasia:
study of lung biopsies from 23 premature infants
with respiratory distress syndrome (RDS). E. J.
Larson and P. W. Wright. Earl and Lorraine Miller
Children's Hospital of Long Beach, California 90801.
The pathogenetic sequence of RDS in premature

infants may be divided into the exudative phase (hyaline-
membrane disease), the proliferative phase (broncho-
pulmonary dysplasia), and the recovery phase. In
the proliferative phase there develop (1) squamous
metaplasia of bronchial linings and peribronchial smooth
muscle hypertrophy; (2) interstitial fibroplasia and
fibrosis of varying degrees of severity; (3) obliterative
disease of the lobular bronchi producing uneven aeration,
atelectasis, or emphysema; (4) proliferation of plump
cells (repair cells or R cells) of mesenchymal origin
in the ductal walls; (5) fragmentation and phagocytosis
of hyaline membranes and/or incorporation of mem-
branes into the walls of the respiratory ducts. During
the recovery phase the R cells phagocytose the incorpor-
ated hyaline membranes, detach from the walls, and fall
or float into the lumen of the respiratory ducts. This
process resembles the active stage of glomerular crescent
formation in posthaemolytic-uraemic syndrome. In-
terstitial fibroplasia regresses and fibrous obliteration of
the lobular bronchi is no longer seen.

Respiratory lesions in neonates with hyaline
membrane disease dying between 5 and 28 days.
A. E. Rodin, M. M. Nichols, and J. Richardson.
Departments of Pathology and Pediatrics, University of
Texas Medical Branch, Galveston, Texas 77550.
The term bronchopulmonary dysplasia (BPD) has

d Paediatric Pathology Society
been applied to cases of hyaline membrane disease
(HMD) that have developed atypical alveolar lining cells,
squamous metaplasia of bronchi, and fibroplastic
thickening of alveolar septae. In a 10-year period
(1965-1974) there were 769 newborns diagnosed as
having HMD at our institution. Death occurred in
24% and necropsies were performed on 79%. Of the
144 necropsied cases, 9 lived for longer than 4 days.
6 of the patients (aged 5-22 days) were treated with
both oxygen and respirators. All showed the histologi-
cal triad of BPD. 3 patients (ages 7, 12, and 28 days)
were treated with oxygen but not respirators, and
exhibited only thickened alveolar septae without
fibroblasts. It is suggested that oyxgen therapy
alone or 'healing' of HMD may result in septal thicken-
ing. The full-blown pattern of BPD with fibroplasia
may require the addition of abnormal pressures induced
by respirator therapy.

Diffuse panlobular blight: lung dysgenesis in
neonatal intensive care. R. C. Rosan. Cardinal
Glennon Memorial Hospital for Children, St. Louis,
Missouri.

'Panlobular blight '(PLB) is a diffuse chronic neonatal
panlobular dysgenesis characterized by distorted but
persistent pulmonary immaturity. There is no Swiss
cheese aeration, no bizarre cellular atypia, nor isolated
hyperinflation in uncomplicated cases. PLB is a birth
defect of the critically injured 'unfinished' lung. The
normal co-ordinated expansion of air sacs and simul-
taneous attrition of intrasaccular mesenchyme cannot
occur. Instead, the fetal functional anatomy and
hypoxaemia each facilitates the persistence of the other.
Thus functional failure of normal adaptation leads to
organic failure of normal growth and differentiation.

Pneumothorax in the newborn. A. J. Barson.
Department of Pathology, Medical School, University
of Manchester, M13 9PT.

In a series of 258 infants collected between 1970 and
1975 there were 40 cases of pneumothorax, an incidence
of 15.500. The cases were detected by routine radio-
graphy of all infants after death in addition to a specific
search at necropsy. The incidence compares with one
of 800 found in a review of neonatal deaths in the same
hospital in 1960. All the infants had been resuscitated
with positive pressure ventilation. Half the infants with
pneumothorax had abnormal deliveries-8 Caesarean
sections, 6 breeches, and 6 vertex deliveries requiring
forceps. 7 infants were predisposed to pneumothorax
because of pulmonary hypoplasia.

Myocardial changes in infants on prolonged
ventilation. D. J. deSa, Department of Pathology,
McMaster University Medical Centre, Hamilton,
Ontario.

Eleven infants were found at necropsy examination to
have hearts that were heavier than expected for their
age. All 11 had required prolonged ventilation for 2
weeks or more in order to survive, and the duration of
assisted ventilation varied from 14 days to 184 days.
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Pediatric Pathology Club and Paediatric Pathology Society
The increased weight of the heart was due to irregular
hypertrophy of the myocardial fibres of both ventricles
and of the interventricular septum. No specific dis-
tribution of the hypertrophied myocardial fibres was
seen and all zones of the myocardium were involved in an
irregular focal manner. All the hearts showed the
presence of small fibrous scars.

Myocardial lesions of daunorubicin toxicity.
H. Bostwick, V. G. Lockard, and J. G. Brunson.
Department of Pathology, University of Mississippi
Medical Center, Jackson, Mississippi.

Neonatal necrotizing enterocolitis secondary to
thrombosis of abdominal aorta after umbilical
arterial catheterization. V. V. Joshi, D. A. Draper,
and R. D. Bates. Dept. of Pathology, Medical College
of Virginia, Richmond, Virginia.

Colonic laceration caused by umbilical arterial
catheter. R. A. Fransiosi and R. M. Drake. Dept. of
Pathology, Children's Health Center, Minneapolis,
Minnesota.

Complications of amniocentesis. M. J. Becker.
Department of Pathology, Wilhelmina Gasthuis,
University of Amsterdam, The Netherlands.

Amniocentesis may disrupt pregnancy by direct
trauma to either the fetus or the placenta. The fetus
may bleed to death either by rupture of major fetal
vessels or by the occurrence of a feto-maternal trans-
fusion. Intrauterine death and premature labour may
result. Moreover, the acquisition of an intrauterine
infection should be considered. Examples were shown
of (1) direct trauma to the fetus, which had led to cardiac
tamponade, (2) rupture of umbilical cord vessels, (3)
placental haemorrhages, and (4) secondary infection of
the amniotic sac and fetus.

Sudden infant death syndrome: histopatho-

logical and clinicopathological features. R. E.

Brown, 0. Barlow, R. P. Zimmerer, and W. A. Rowan.
J. C. Blair Memorial Hospital and Juniata College,
Huntingdon, Pa., and Pennsylvania State University,
State College, Pa.

Six cases of sudden infant death syndrome (SIDS)
were studied from a histopathological standpoint.
Serum enzyme studies and lipid analyses of serum and of
liver, heart, and brain from one case were also done.

Morphological evidence of myocardial injury and
pulmonary and hepatocellular pathology was present in
all cases, supported by the presence in the serum of
creatine phosphokinase isoenzymes 2 (MB) and 1 (BB)
and by raised lactic dehydrogenase isoenzymes 4 and 5
respectively. In addition, there was histopathological
and clinicopathological evidence that lipolysis with
excessive free fatty acidaemia may be occurring in
SIDS. In this regard, we have attempted to implicate
free fatty acids via their known potentially toxic effects
in the pathogenesis of the syndrome and suggest a possi-
ble antilipolytic approach as a form of prophylactic
therapy in 'high risk' infants.

Congenital coronary arteritis with arterio-
ventricular fistulae and right-sided cardiac mal-
formations: perspective on aetiology and patho-
genesis. J. D. Blair and P. S. Gronemeyer. Depart-
ment of Pathology, Cardinal Glennon Memorial Hos-
pital for Children, and Saint Louis University School of
Medicine, St. Louis, Missouri.

Coronary arteriocameral fistulae are known to occur
in children with hypoplastic right ventricles. Coronary
artery lesions including atresia, fibrous obliteration, and
aneurysms are usually observed, but their nature and
significance have not been elucidated. The necropsy
study of 4 newborn infants with the above malformations
showed a healed coronary arteritis with destruction of
the elastic and muscular tissue, intimal proliferation,
segmental atresia, and aneurysm formation. Damage to
the endocardium and myocardium and involvement of
the aorta and pulmonary vasculature are also demon-
strable.
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