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Phyncal Work Capscity in Duabetic Schoolchildren

by GORAN STERKY

Physieal nctivity Is of great importance
n the menagement of dabetio children.
In an eadier investigation from this de.
partment by Larsson of al. (18] & tendency
‘was Tound for dlabetio adolosccnt girh to
" ave an infedor phyzical woek capaeity in
omparism with poo-disbetic gich of the
8Ine age.

Task of exercioe bay been supposed to
womote the development of oardio-vas-
2l damtage This problem haw been stu
lied in expertrrental animals as well as fn
homan subjects, both individually and
rpldemilogically (foe references see [16]).
Jome of the vescular Yewlons of dimbetes
wwellitos carmrob be distinguibed from
pon-diabetio atheroeclerosds (151 It is thas
pm-{bleth-tuhwd.lﬂyufh-&ym,
contribote to the premature development
of angiopathy in the diabetis popalation.
As the peevions findings [16] wero based
on & rather small material, o test of the
phrsical fitness of & larger group of diabe
the children ecemed worthwhile Tho pee
sent stody deals with the resalis of an -
vestigution on the heart rate response to
standard loads on s bicycle ergometer
pedoemed on & groap of 1%0 diabetic
schootchridren and 123 non-dubetis con-
trols

1 62273 dom Ferdmince Tl 82

during the school year 10601841 Foc esch
of those children a non-disbetic coatral
child wus chosen acconding to the socul
twin principle but only 123 non-diabetics
"9 4%) took part in this investigution Be-
Tore temcing, esch child was phywically rxa
mined by the author and on the test days
drtormipation of thoe ESR was moade tn 1600
{78 thabeties and 88 non-diabetlcs) of the
final coses. The composrtion of the material
¥ chirem tn Table I Owmg to ESR above
20 ron/hr andfor obvious sgna  f seat
Diness four cascw hed to be comtted. Qat of
the final material 192 cases were matched
wito pairs. For further details eoncerning the
matersal e references 19 and 20

Tater all mothery were Intarveewed and
wpeeimily asiced if their chid took part [n any
wports andfor activities beades the regular
plyweal odoeatron as school Furibermors
they worp asked t report the ardmary duly
pivazal belwrsour of ther chokl. This in
formathon wae clswifed by the anthor mto
three grades: high, medrom and low Pasti-
eipation In physical cducation t school was
regmtered and, reguniiog the pairs, wiwo t
the trme  { mvestigation were lasunates,
the school reports fcopveried t a point
mmem of 1-3) ditnbaied during the two
termm of the stndy were cornpared.

A chikdren wers tepted during (5% fovt
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two week of February 1981 The lnvestipn

thog waa perfarmed st venoos trmes of the
day and the pags were as far aa pomible
called togetber

The beight and weight of cach child were
meesared before the test. Blood pressore
was regovtered in the sepbse postifon after &
few minmtes yest.

The work test wis performed on en electrie
beeyele ergometer {1 ]in the sitt ing posttion.
Two soch newly calibested berckes were
veed? The besrt rate wex determived by
dect writing ECG? recording every seeond
mintte and the ertera for relativels stondr

Flema Oerp., ftcekbebn,

Refeoted cone Final material
® Toul 3 ?  Teul

3 L] o 0 123

n 0 [

3 ] us s +H
state were el 4 accordung 10 Hob

a ol {11} The sobjects were temed at tv
conwecutire work ads sy miwries at cach
Joad. The loads wrre ¢hoven In advance sc
cording o earfier reports with the same
method [} ., 4 6 16, § | The indtial boad
was wedicted to give a polss mte of aboat
130 per mimrate the ercond of 130-1 © per
mingte To obdain two tests with saffl
cently high prles retes s few of the ablest
boys had to proceed 1o 8 third lowd. Doe to
Jack of steady sist  the vreechs of conam
children ai ope of the work fosds had to be
repected, bat oaly loor oaws wers not i the
sendy state at anv of the Joads (Tatde §).

2 Heght woght end Wood pressure among boys and gurle on (ke rarioss ege growpr

l-uanlau wmummmmn‘mhwm ember of cass
where thees detaat from the total grren. D = duabwtac ¥~ son-diabrts

e
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eontrol cases but peither within any sge
group nor for all the matehed pairs did ¢
tests show any mgrificant differences.
The diabeties had fonetional mrormmms
in 122% (4 o 11 §) and the non-diabeties
110 4(7 3 49} One diabetio boy bad
s wandering pacemaker and two non-
diabetio children had bolated atmal ectople
beats. Tho syxtolic and diastolic blood
pressures increased with age in both sexes
and in about the same wav for dlabeties
and noo-diabetics. The highest valoes
were obtained for diabeties 17-20 yrars
ald. Beven diabetres (44 3 9) and five
non-disbetics (2, 39) had u dustolic
pressure of 100 or above
The heart rate response to fixed work
loads is given in Table 3and Fig. 1 In the
youngest age group there was no difference
between diabetica and contruls Tn the
other groups and st all loads (with an
ptioh for 11-12 year-old girls at 430

~

s valoes for height weight and
)ndmmgnminleh"_Fm
all caacs the mewn valoes for height and
welght lav well within the pormal limits
{S 13). Howerer the diabetie boys of all
age groups were not as tall as and weighed
Jeas than corresponding non-diabetrcs. This
tepdency was apalymed by f testlng the
sam of the individual differences within
matched paire. For height a sigmificant dif
ference (p<001) was found, snd for
weight & probably mgnificant dufference
{p<003).
The diffetence in height between dia
betic and pon-habetic girl was not asre
and kws provounced (p 01) The
older diabetic girls weighed mate than the

kpm/min) the diabetics bad higher heart
Tate

The difference between dmbetien and
nondisbeties was exammed in the mat-
ched pairs, both for each age group st each
work load and for all age groups together
at the different boads For boys a prabably
signifieamt,  difference wan obtaimd at
Joad 430 (§=113251 a=21 p<00)
and 600 kpm/min (@=145+51 =11
p<002) but otherslse there wero no
statistical differences. Among the girls
oome of the differences was signifieant.

The differente in weight between dia
beties and non-diabetics had to be taken
into sccount when evaloating the su! fects
phvacal fitnew A work load of 10 kpm ke

kpm kilopood meter One kilopond w the
force acting on” e of 1k t normal seertere
ton of gravity



FEYSICAL WORK CAPACITY IN DIANETIO SACHOOLCHILDAEN

Tarrx 4 Calewlated heart rate ot a work load of 10 kpm/kyx mex.
Meran values +standard errocs of the meane. Flgures in brackets dewot nmmber of e,

Ago Boys Girke
L d
yeana Diabetles  “on-dlabeties Disbetlos  Son-diabetlos
10 1825347 1533144 1414 1700238
(11} (11) (11) ()
JUIH usetr. 138541 168358 16231258
o) (8 [t)) 11y
13-4 prtss3z) 1473138 1713138 1741436
(16) (16) 14) {10}
118 pENES 3] 144120 1TL128 168913
M 14) (1)
17 %0 128+37 138117 1715137 19330
)] m ® m
Total 148014 1418+20 1607115 1895118
(3 (y] 9 “n

body weight Xmin wus chosen and the
heart rate was calenlated by intra or
extrapolation in those subjects who had
periarmed two consecutive work tests in
the steady state (Table ¢ Fig. 1) A ¢ test
‘between tha total mean valzes gave p<0 1
{oc boyw. Kor was any significant difference
found among the girh In the combined
age groap 15-20 years, diabetic boys had
& mean culeglated pulse rateof 145642 1
and non-dlabetlo boys 1355+20 This
diffecence 1wt thieally slgnifioant (p<
001) In the mme age group dmbetic
girls had & mean pulss rate of 171.94+2.1
;nd) boodmbetle s 1669+ 3 (p<

The heart mate at standard Joads can
be regarded ws an expresdon of the
maximal oxygen uptake in mlkg body
weight. Astrand [3] has prosented & 1.0mo-
gram epabling prediction of the maximal
oxygen uptake, aeroblo capacity on the
basts of the hoeart rato at fixed submaximal
work Joads. Although the nomogram e
intended for adults (with a correction fae-
tor for the aged) it has nevertheless bern
pplied in the two oldest age groups in
this material

The mean max o, ml/kg for the dis
betio boys was 40 0+0 9 (»=18) and for
the non-disbetic boys 436+24 (x=18)
Cocresponding fignres for the diabetic

Tasix & Heart rate at 10 kpm /by xm » (n diabetic boys and qurls aped 15-20 year
Aleen valows 1 rtandard errors of the moans. Fagures in brackts denote fumber of seses.

Durathon Age ut ooeer
—_—
Years <8 > <% >0
Boys L0+ 1Tl MASHLY 1402144
" [} {11) {0
Gl Mo 17T IMatel 1Mkl 170717
an ® * (2
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Tanrr 6 Frequency ¢f participalion tn physical edwention of school

Boys Girle
Drabwtics Xon-disbetles Diabetion Noudiebeties
Ags Total Total Total Total
group, Dpa.ol Tartielp no.of Particip oo.of Particly no.of Partcl
Team  ruses x5 casey - cnves - casen 5
10 13 1900 15 1000 17 oo 0 n loae
1N-12 1 318 10 1000 1 N7 13 100.0
13-14 17 ! 18 218 i3 7 14 wan
1818 4 e L] 100.0 21 a4 1. 100.0
120 10 so.0 10 toae 1] 44 1] je08
Total a o -4 n3 ke 747 83 100.0

fitds were 330409 (x=20) and far the
non-diabetlo girls 337+11 (n~10) The
difference amang the boys 30 mlfkg or
83%, is not sgmfiant (p<01) but
among the girls & probably aguificant
differenco (p<003) is obtained far the
figure 2.7 ml/kg oc 82
To evaluate the differences found in the
postpuberal age groups the material way
further analywed as regards age st ouset
ton of diabetes and diabetle contro)
whred as deseribed by Sterky of of (10}
1o caleulated pulee rate st 10 kpm/kg

min way chosen for this comparixan in the
age group 15-20 years. The degree of
control was without influence In both
sexes but the mean heart rato was jowr
in caves with short duration or bigher sge
at omset (Tabls 5) As regands duration a
probally sgnifieant difference (p~ 0 (u)
nas found among (ho diabetic baye but
otherwiee no statistieal significance was
obtalned.

The frequency of participation ln phyat
cal education at schao! is given in Table ¢
Thero b1 a decilnlng tendency among the

TARLE = Parlicipation 18 reqular exercise or sports 1n lewsnre hoxrs and the methers
eddimation of the subjects dady phypncal acticly

D dubethe; X ~son-dlabetx

Regular exercre
or ¥pokis Delly phyeicel act vety
Total na. n bedenre
Agy of camy boary High, Afecsumm, Low
growp of
matorial D N D N D N D x D N
»OTS
4] 41 40 n 23 613 80 2o T3 Lk -3
30 e i 3 4t me .0 o 18 A€ B
QIRLS
T 4 ¥ o B B 181 7 3% 5 0t 21 IT:
1340 n k-~ 14 17 18] 174 A5 . et 3,
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dlabetio children of both sexes. Ont of the
participants in school gymnasties 1%0
(60 & and 60 Q) were matched into pairs,
Twenty-nine pairs had the mme school re-
ports for the autumn term andjor the
spring term and are exdluded from the
ealeulations. The diabetio boys had an in
significant Jower mean report (J=0.33+
017 p<01) and the disbetic girs a
higher (3=0 14011 p<0.3) than earres-
‘ponding non-diabetios. The information on
dally physical activity b given in Table 7
The change at poberty & most pronoun-
ced among the diabetios, the older group
displaying less activity than the younger
The participation in regular exercawo o
spocts is fairly constant between the age
groups among the dmbetics but the noo-
dlabetio girls aged 15-20 years are obvlo-
ualy less active than the younger gith

Discrsion

There ere many factors influencing
hwman physical fitness (5] and rmany
Wyt of ameming it have been applied.
The method of testing phyical work eape
city med in this study is well standardrreed
and esrily and quickly performed The
submaximal test was chosen though a di
rect determination of the maximal axygen
uptake Is sald to be the best indication of
physeal work eapecity [4 17). Tt should
be emphasized that the level of oxygen
uptake during exerclse on & bcycle ergo-
meter ta dependent an the work load. As
the individual varation {n mechanfcal of
fickency 6 amall [3, 4,5 17] the load on the
OXYPen tranaporting system can be eva-
hntedﬁmthswmihﬂwnh
submanimal

3lrthodologieal differences make it diff]

cult to compare different investigations.
In order to evaluate the findings in the
diabetio group a matched non-diabetio
control material was therefore necemary
It has been shown that the phymcal
work capaclty of schoolchildren might
vary dunng the scasany [*] and so the
stody was conducted over a two-week
period free from hobdays.

The finding of a significantly lower
helght amemg the diabeties is in agreement
with earfier reports [ 8 10 15] Asin
theee studies the difference was most
pronoanced for boys It is not ewsy to
explain this observation. The degres of
diabetle control has been sugpested as o
canse but there was no carrelation in this
matertal between height and diabetio
control.

The diabetic boys weighed Jess than eor
responding controls which mav in part
be explained by the therapeuto principles
{15] employed far moat of the children.
This has resulted in e calorio restrietion,
earlier reported by Bterky [18] The teen
age diabetic girls were heavier than their
controls which may indkeste ono of the
therapeutic difficultes met within thu
age group

The heart rato at fixed work Joads was
higher among the diabetics (mot pro-
nounced in the years around paberty) but
statistically significant differences were
oaly obtained in a few Instances The dif
{erences betwren diabetic and non-dlabe-
tio boys were mare prococneed than be
tween the coeresponding groops of gurls,
and the explanation of this may very well
be the lower physieal activity of girla in
general. As could be expected {1 ., 4] the
girts had & higher palse response than the
boys t the same work load. The lowrring

—~
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of the heart rate with increasing age
(Fig 1) & evident in all matedals The
results of the two oldest ags groups amang
the boys are less valid as the work load of
300 kpm/min in many subjects was too
Jow to gtve a pulso rate suffidently high to
oxelude the influenee of extraneons factors.
As there were differences in helght and
weight between the diabeties and non-
dinbetics 8 companson of heart rates at
fixed loeds ir not entirely aatislactory
Astrand [4) bas shown that serobic work
capacity in children without obvioas obe-
sity is highly correlated to body weight.
Two ways of caleulating phymcel work
capacity with regard to the weight of the
sabject have been applied to this material.
The dlabetic children had higher heart
Tates at a load of 10 kpm/kg body weight
xmin and abo Jower predicted maximal
oxygen uptaks in mljkg Both these find
ings indicate a lower degree of phymeal
capacity in tho diabetics. Regardlems of
the manner of the determination or calen
Iation of phyuical work capacity diabetic
dren of both sexes showed a tendency
lncrmnng age to deviate more and
8 non-diabeticn. A
)‘tlght-r level of statistical significance
might be obtained with larger groups. An
juvestigation on the adult popalation
might also be of intercst jn proving the
aceuraey of the obecrved tendency
In the 156~°0 years age group & short
duration of diabetes and & higher ago at
onset resmlted in better phywieal wark ea
pacity (Table 8) Due to tho composition
of the material [20] ax repards sge at
onset and duration of diabetes it was im
pomible to further analyse the individoal
effect of these two factors on the work cu

padity

In no case did elinlcal examination
reveal severe heart discase and the fre
quency of funetions! murmiors was the
same in the disbetic groups as in the non
diabetio. This observatfon is contradictory
to that of White [21] who states that
systollo heart murmurs are heard moee
often in diabetic than In non-dlabetk
children. o differences were found as
regards blood pressnre Diabetio children
show the same corrclation between phydd
el work oapacity and heart or blood
volume and trahning impeoves thelr fit
nees a3 {n non-diabetics [16]). Tralned dia
botlc boys also have the same maximal
oxygen uptake and the same hlood lactate
response as comparable non-diabotics [14]
Furthermore, the diabetics of the youngest
age groop In this material had the sams
heart rate during standard work as the
comparable non-diabetion. Nor could anvy
differencs be found between the reports of
phyuical education at school

Theso obrervations support the opinton
that the lower physical work capacity of
diabetles around and after puberty [ not
dircetly connected with the diabetio state
1 ut may depend on lack of tralning This
atatement s further supported by the
declining frequeney of the diabetles partl
cipation in physical education at sehool ae
well as by theit own and their parents
estimation of the daily amount of physical
activity (Tables 8 and ) The conspicnous
influence of duration might be dae to the
ever-inereasing tendeney of dishetio chil-
dren, regardles of the age at on%et to
avoid phvmenl exerciee The cause of this
may be an anxiety and uncertainty of the
disbetie child iteclf and of parcnts and
teachers. Whether the reason s a more
scrion  peychological disturbance of the
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diabetio teenager or not remains unknowa.
However one result of this anxiety and
lack of knowledgs about the management
of the diwase may evidently be tnimor
phvadeal fitnesm. Whether this inferfority
b of peognaatic buportanse as regards the
chikis mental health and vascular statos
eanst be set

Summary

The beart ruto at fired wock Joads for
120 dmbetic achoolchildren in Stoekholo
and yoatehed eontrols was determined and
eralnations with respect to the subjects
body weight were made

Disbetic boyx were signticantiv shorter
and weighed less than the correwponding
Dou-diabeties. Teenage diabetic girls were

9

beavier than the contrula After paberts
duabetis bove and girls had » higher heart
rate than the eontrols during the standard
exercise testa. In ths rexpeet the diabetscs
and the controls in the prepuberal ages
did pot deriate from oor ancther

On the baxis of the obeerrations in this
vestipation and of other siodies from
this department it is concladed that the
reason for the inferior phywenl work caps-
citv of the diabeths mmav probably be
explained by insdequate training
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Blood Lapids in Diabetic and Non Diabetc Schoolehildren

by GORAN STFRKY YNGVE LARSSON and BENGT PERSSON

Aarked derangements of hpid meta
bollom are present m untreated diabetes
mellitus and are most evident ms the
hyperlipsemis of cases with manifest keto-
acidoshs. In insfficiently eantrolled dia-
betes and tn the advanced stages of dia
betle anglopathy hyperlipacmis has also
been cbeerved by some wuthars [1 3 *4
33 42] although not confirmed by others
[30 31 33] A caneal relatioaship between
elevated blood lipids and dlabetic vascular
d.heuem-ybo[utuhtrdbutrm.m:to
be proved.

In previous investigations interest has
b’mm‘lnlltoucuﬁnxadmthunmm
lovels of cholesterol and phospholipid.
Dating reeent years new methods have
made it pomible to determine other frac-
thoea of the Bood Lipida as well, og the
serum triglycerides and the free nom
esterified fatty aexls (FFA) f plasma
(14 22, 28] These components have been
stodied in adalt disbetio patients by
Carlaon & Ostiman (16, Mehnert of of [44]
azd Munkner [45] mong others, Lew in
fmumhl"lﬂ.lbkurep:d..t_bbkpd
lipids in ehildren, diabet! ax well as non
diabetio (17 47 85, 50} The aim of the
present stody has been to analyze the
fasting levels of bolosterod, phospholipids,

trigiycerides and FFA in the blood of &
group of schoolehildren with and wrthout
dinbetes.

Material and (inical Methods

Al dlabetro childdren  ttendmg the schools
in Stockholm durmg the school year 106061
were invited to taks part m the mvestige
tson. Thers were altogether 165 such cawcs,
15 boys and 00 girls. For esch ooe f
thess  non-dmbetio control case was selected
accordmg t the “soctal twin  peineipls with
regard to sex, Age, clam at echool, socml
statoe, number of nblmgs and dwelling con
ditwoos. W obtained 188 non-dabetwo sab-
jects (72 ; and B3 g). Far different reasoos
(mwlmgness, mfeotions, other diseascs)
oaly 137 dabetien (83.0%) and 121 control
(781 ) of thowe nvited were mcloded 1n
the study (T ble 1) Far further detuils with
regard to th material see Sterky [51].

All caaes wert cxammed at Crown Prin

1#60. A complet history and phyvuical cxam
mation was cbtamed. Blood was drawn
{or the determmatian of serumm Lipida and the
EBR (\Westergren method), and the arine ans
Iyred for protem, glucose and acetone. The
FFA sampling was done on s later ocosséon
m T9 subjects (43 diabeties, 38 controhs). In
the stndy of the relatianstup botween FFA
and blood sogar some sdditional cases from
-
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Taprx 1 Componfion of matenal.
Figures In parentheses denote cases with asgiopathy

Primary material

————

8 Q Total
Diabeticn S(1n TIE 1ITLD
Noo-diabeties 57 81 1
Total 11 13 w8

the outpatient clinkc at KLB wero alwo
included in the stody

The age at oneet and the duration of the
dizease in the dmbetio patinta are given In
T bles -3, At caset all bad been hospital

Rejeeted sasct Final material
3 [ Total d ? Tod

5 em 1 (1% 67 (M 1420
1 3 85 8

[ s 14 1s 1 “"

The patients were clawifil as repards
diabetie control, not only on the basds of
blood wnga  and glycosurla, but alw with
regard to dietary habits phvwral setivity
whility to test the urine at home socio-

zrd, and at the time of tnatlon all were
under inmilin trestment with the exeeption
of two ceses who wero in the postinftial
wtabilmation phase Bixty twopatients ($03% )
were treated In the diabetie clmic at
KLB, the reoalnler at other ehildren

Jwepitals or by prhate practhionera. The
therapeutie principhes fallowed st KLB have
been demcnbed by Larseon & Strom (40)
and Larmon & Sterky {38]. For the evaloa
tion of retinopathy all diabetic patients sern

Jid 16 cama. A dlagnoss of nephropathy
,{-mlw\}r;mo(morulnormm
nent peotelnuria, was made In one [ these
end In an add tronal frve cwsex, The hlood
1phl  of the cama with anmopathy are
discuscd analveed scparst 1y

TanLx 2, Cow posilion of malertal according
to ape at onset

Age t onmt (years)

[ e10 =11 Tow
Roys = 3 10 .
Qiel = N 1 n
Total " o - 137

hot 1 stat  arvd groeral know bedze
ul disbetes. A point sywtem ranging from
1 7 waa ureed for thia evahuation. The system
way tested n s pilot stndy  in which 10
patients, selected at random, wers claadfed
independently by the theee suthor. The
renadts obt ined were extremely wnuform.
Applving the mame princples to the ront of
the materal, ope of the & thors (G2}
clamilicd the patient into three types |
disbetie coateol  (A) B ocellent 13 cnscs
8 S9n(B) Fai 8lcann (305 27T )
artd (C) Foor 53 cases (18 403) In three
casca Informatron was lnenmplet aml law
fication impowhie
Fourteen eases had t be exchulal. The
ressona were asctonuna {four cascs) ENRB
above 0 mm (three cass) techrical faiture
{four cases) andd other curas (three cuse)

TasLr 3 Compoition of mat nal arcord g
to duration of dabeter

Dursibon {yrar}
03 610 110 Tol
Boyps -8 he . &
Qirts 43 0 to ko]
Total k{1 " s 13~
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Tasrn 4 Amalplical errors of the chemical methods

No. of

duplicatos
Chobasterol mg/100 m! 3
Phosphollpids mg/100 ml )
Glyrerides mMolfl 23
FFA w)olfl ns

The firml material thus conalsts of 214 cases
(we Tuble 1} 158 of which were snccesefully
matshed Int  pairs of diabetio and non-dls
betin casen.

Chemical methods

Venous blood, drawn in the fasting state
was allowed to elot at room tempersturs.
Berum wes separated within 1 2 hours and
frocen untll soalyred. For the FFA deter
minations hiood wes taken separstely in
heparmized tubes on melting ice and ans

Iyeed the same day
Cholestero] was determined according to
the method  { Theorell & Widsiroem [54] as
modifud by Cramér & Imkmon [16]. The
t

Poawpholipids were determined aecording
Svanborg & Bremerbolm (53], and the giy
crides aa ptyverideglyeerol aecanlmg t
Carbeon & Wadstrom [14] including the later
modibeation
FFA wers analysed by the titration method
;'})?h [22] in the modufleation of Trout
36} Al aemples wers rin bn dirplreat

The analytical errors for the different pro-
cedures at oor boratory are givensn T
ble 4.

Blood sugar was determined according t
;—‘;}ﬂ'\w glocoss method of Ek & Hnltman

Resalts

Normal distribation was foand for all
compounds analyzed except for giycerides,
whete a tendency to skewness was ob
wrred a3 in the materials of Carlson {13]
a5d Cramér [18] Howerer on testing th

Mean
Ranges valoes erors () o %
120-270 174 48 237
118-301 187 73 19
031-3.39 s 0049 a0
288196 149 72 16

symmetry of our material the mesn and
median values were not significantly dif
{ferent (P <0.5) The values have therefore
been statistically treated as H belonging
to & symmetrical population.

The mean values far cholesterul, phos-
pholipids and glycerides are given in
Tables 5-7 and Fig 1 The diference
between the five age groups was tested by
means of analyuis of varlance A ignifieant

Chsbrsorrst

Presne pd G yearms

/08 ot

™ ]
- - T

= T - o

-
™ t "]
- J

Berum choleatero, and
gherrides in diabetn (—) morc-diabetle
t——) groups. Recges, mean  aloey (£), rtenderd

1rore of the mewss srxd atandsrd devistioms (o).
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TanLe & Serwm cholesterol Mean ralxes T standard errors of the means
exprested 1a mg[100 ml

Figures In parenthess denote pmmbet of cases, P indicates significants between disbetie and o
dlabutia gromps,

Ags (yeare) 710 i 13-14 15-16 1. Total
Diabetia beys 189E15  201H10T 115tee usted 11831 +
(D ity ) e RUEE
Dhabells girl 170583 170368 183tlos 13ETT I8 t1es 1iatasf P09
on ® (6 (e ] ) u

r
103

(i) ® ) i
Xondbwogids  110£63 1IN IMLNT 1eESs  IBMIKI 17 oho] AW
o) 2 i) 0 ® @

Nop-dlabetle bays 187180 1832135 161402 18TH®4  ISNF LI I63E4L
n

Tasrr 6 Serum phospholipids Mean valwes L standard errors of the means expressed
e tag/100 ml

Flgurea n parentheses denot  pomber of exses. PP indicates significance brtwcorn dlabetis sod pva
diabetie growm.

Age (resem) 710 s 1314 18418 1120 Tot 1
Dlabetla boys 19457 S02EA0  IM3TA.  MOETE 110£110 18346 .,
i) [ (in @ ug | WIz3e
Diabetie pirks 178263 I8T2  193tT3 19TE8S AT ol gsstasf 163
n ] ) ey ) 13) B
Nondisbeti boys  ISTHTH IS1+132 160ELS  13TA06 189352  163zae pe
] [ 1in ) o | 133
Allsbetic girls -n+u 173490 1634119 IK3EES  IRiea 36 ‘“;’n
~ as 0% 0w ] ] £ -

LS

TasLr 7 Sersm glycerndes Mean ralwrs + fandard errora or the means expressed an
wMolfl
Flgures lo pareathess demot nomber ol ceses. I odeates mgnlfieance briween diabei e and son
diabetie grosp

Age (yoacs) Tto na 13-4 1518 11 Tl

Diabetts boys ot 016 844 _oo0e ﬂu‘ﬁ,DJ 0622007 O0T4_als a@iace o071 863
L] ® uxn {4 ® 1 10

Thabetle gisls @7 0068 088 Ol1 ORI_0I3 OAIFQI0 OTE_018 08100l o
un o1 (4 us it 13 r

13 81 4 "
Xondwbetie el Q31 ANG 073 013 G008 00003 065207 6% an3 on

Xon<diabette boys 084 Aln 073 007 u‘:flflo 058_0.11 0871603 ou_nm] 0ex 063
1% ] o 120 (3] (.
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Tavix 8 Serum glycersdes and duabelic sate.
Camw 0of «xnelent cantrol have been incloded in the groap of “fakr™ control.

Giycosaria () I Faatiog blood sogar
Disbetlo control preceding 13 b wrime =g/100 wl
Fair Foar 0-0.0 a10 6-%00 >0
Yo of case 58 m 40 L1 3 1
Glyoecides miol 0.6720.04 0.011£0.08 0.00£0.08 Q771004 0.62+0.04 0.7820.08
P <0.03 <03 <003

difference was found n one fnatance only
this phoapbolipids in diabetlo
boys. This finding was farther investignted
by t-tests between adjacent age gronpe. A
Probably significant difference (F<00L)
was fornd only between the ags groups
13-14 and 15-18 years. The material was
further analyzed with regard to sex, The
Jevel of pboapholipkds was higher (P <0.02)
In non-disbetlo girls than in non-dlabetis
boys and diabete girls showed higher
glycerides (P<002) than diabetto boys.

However no other wignifi

ditter

the disbetics wws more evident In the
male than fn the female pairs.
Duretion and sge at oneet had no infla-
ence on the Jovels of serum Dpids in the
diabetio patlents. Nor wero there any dif
ferences between the mean values for
cholesterol and phospholiplds in the three
groups of diabetls contral. However with
regard to the glyverkles the mean valoo
for patients of poor control was higher
than those for patlents of “falr” or “exeel-
lent’ coatrol, but this differsncs was only

between the sexes wers found. It thus
soems justiflabls to conclude that in this
materdal, neither ago noe sex had any de
termining mftuence on the serum lipkds of
elther diabeties or non-disbetios.

Th moan values for all diabeties were
then compared with those for all non-
dlabetica. They were bigher in the former
§oUp as regards all three serum hipid
components. On ttest, however thess
differences were found to bo highly eig
nifleant guly for phospholipids, probably
signifcant for cholesterol, but not signifi
cant for giycerides Slmiler resnlt wers
obtained when the individual differences
between the 78 pairs wers analyxed, only
that the higher lovel of phospholipids in

peobably signifi {Table 8). A com.
between the serum lipids and the

giytmmholthan!ghtbdmtbauad
was drawn showed no significant rely
tiooahips although the mean valos £,
glycerides was higher in patients itk
heary glycosuria When the materfs] wy,
dirided into groups of pathents wih 7,0
mglnlbofnamibelurr!'nm‘/]mﬂu”
1mmh.d-hi@htr;bu-ru.h.;,_;_m
thehttu--ndthhd-\ﬂm:nmmp.,)‘u]
siguificant Otbﬂ'"hatbc.n,:,,(r:,;
cant mhdmbetrunhb,ww
serum Dipids, and MDAy, Ly
M“‘MMWUT.:.”
relation coefliciont rug - (s

In the 20 pethemts xqr PR
pathy the following ., "~
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values were obtaiped. cholesterol 1754
87 mg/iod ml phospholipids 100480
mg/160 ml, and glycerides 0031003
mlol/l. These valuew are apparently not
different from thoeo of the rest of the
materia)

The resnlts of the FFA determinations
are given in Fig @ For the disbetic pa
tiente the mean valee was 81551310
u3al/l and for the control subjecta 680 1 +
™15 m3Mol/l. This differctice was highly
significant Ago and sex had po influence
on the FFA level in either group The cor
relation Letween FFA and blood sogar
was investigated in 48 cascs without aces
tonuria (Fig 3). On statistical analysis
one oltaina } =1 017 2 + 025 225 /)Mol
with r=~0.32 (P<00s) Onthe otherband,
no carrelation wa  fommd between FFA
and glycoruria or between FFA and dia
betle control.

G STERKY Y LARSSOY AXD B TERSSOY

™
m
L )
e
mg/rRm
Flg 3 Cotrelation letween FFA and blood
rager lne (T) ——
wendary deviation of T
Diecussion

The levels of the blood Jiplds are deter
mined by & multitode of factors e g race
heredity age sox, harmones, diet physical
activity season, methods of analvede (4
13 32 34 30 48] Few of the materisly
in the Lterature are uniform in theee
tespects and any detalled comparison be
tween the reeults of differrnt investigatom
wonkl therefore Le of limited valve

The chemical methods ueed by e have
Deen discowed pervioudy Ly Bjsetorp
[10] Sunderman & Sunderman {52) among
others The cholerterol method gives 4 6%
higher values than the method of Rperry
& Webb according to Cramér & Tuakson
(18] Ouor values bave nnt been correeted
by this factor a in the paper of Cramir
{18} As regunls method for the deter
mination of triglycerides most carler
workers have usal indirect methmd that
give unreliable remlts The introdeetion
of th more specific methods of Carfon &
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Wadstrdm (14] and van Handel & Zil
versmit [*8] have imphed a great advance
in thrs field.

Narmal values for total cholesterol and
phospbalipids in children have previonaly
been reported by Adlemberg e of [2),
Dme k Jackeon [21], Furman o  [.5)
Hard & Emelbangh [*7] Hodges e ol. {20,
Komerup [35] Rafstedt [48], Salt ef al
[0}, Treisman of ol. [55], and Wamberg
(571, smoag others However some of the
materals In these papers cannot be re-
garded ss strictly normal, as they Include
borpitelzed patients with varous dis-
orders or suspected somatle diseases. The
average level of eholesteral and phospholl
Pids in our control groap s lower than in
most of these ecarber materlal, although
within ther rangn The cheervation that
neither age nor sex had soy aignificent
infloence on the level of cholesterol and
phospholipkds n our non-chabetie children
b {n agreement with the results of others
However in the material of Hard & Faeel-
bengh [*7] conusting of 48 15-16-year
od boys and girls, the mean level of
cholesteral was signiticantly higher in the
xirh. These anthors beliere that cholestero!
metabolrsm bs influenced by hormones dur
ing the wdoleacent period.

As regards glycerides normal valnes for
Chﬂdxmhmhenpuumby-["l

¢ al. [83) and by Furman o el (5] The
former however hare not giren the com
Dposition of their normal material and their
mean valio of 180 mg/l00 mi (rangs
0-400) ‘h*bmwtn'mm)mp,
secma sarpeivingly high. The material of
Fnrmmdul[!.‘!]turmpnk‘nholl 53
vears of age and cannot therefore be eom
pared with curs,

For adult Swedhh subjecta normal

$I2ATI dcte Pudratricn Yol 82

valoes of cholesterol phospholipids and
glveerides bave recently been published by
Bjdentorp [10). Cardvon (13] Cramér [18],
Jalmecrona [43] and Svanborg & Svenner
bholm [53] uHng th same methods as in
the present study Our mean values for all
three blood lipid components are Jower than
thove given in thewe mvestigutions, a find
mg which mav permut the concluston that
an increase in blood bpida pormally occurs
after the end of the adolescent period One
exception to this rule however h found
when omr mean values {or glyeendes are
compared with those of Cramée [18]. Our
value for non-dlabetie bovs i identieal
with his for men %040 vears of age while
our valve for non-dlabetic girls b higher
than Cramér s for women "0 vears of
age

Th serom liphds I children with die
betes mellitus have previoushy been stodsed
by Chelkof & ol [16], Denowsla [*0]
Dine & Jackson {21] Keiding e al [33),
Larseon et al [3°). Traisman ef al {55] and
Wolff & Salt [39], among others. These
authors have as a rule found significantly
elerated levels only 1n untreated o pooedy
controlled ketotic patlents. However val
uen for giycerides have been given only by
Tralzman & al. [53] In the prevent study
the only highly significant difference be-
tween diabetics and noo-dmbetus was
1 und with regard to phospholipids Thia
observation Is contradictory to those
found by other workers both o ciildren
and adults with dlabetes Thos the ouly
abnormal finding with regard to serum
Iipids of uncomplicated patients In the
materials of Adlersberg ef ol [1 3] and
Carlaon & Ostman [15) was devated gly
cerides The explanation of the redat ve
incresse in the ph wpholiptd i our stody
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is difficult The role of phosphatides in fat
tramaport [40] shonld be remembered
especially tho obeervation by Ahrens &
Kunkel (6] of increasing Jevels of phos-
pholiplds with increasing clarty of sera
of high Ipid content.

The abeence of hypergiyteridsemis in
our young diabetis patients aa compared
with adult diabeties might be explained by
» higher carbohydrate intake in the latter
[B 6] At any rate tho samoe differences
found between young and old non-disbetic
subjects seem to be present in tire diabetie
population as well It cannot as yet be
deolded whether factors offier than the
rormal process of agring contribute to the
tendency towards higher blood lipids in
older disbeties.

Normal values for FFA in ehfidren have
previoualy been given by Corvilatn o al.
{17} and by Permom & al {47) from our
department The mean valoes of the non
disbetics In the present study are lower
than those of earher investpations, al-
though higher than In normal edults {8,
44 45)

« Laorell {41] and Dole [22] amang oth

. have shown the closs metabolie as-

/mdndonbcrmFFAnndmglytcndn,
Both these fractiom are extremely eleva
ted in nntrested disbetes. In controlled
adu)t diabetlrs a moderate incresss of
FFA is stlll present [22 44 58] Our resnits
in non-ketonuno diabetie children are in
agreement with thess pravious etudier
The sbeence of increaned glyoerides in our
patients, in apite of their elevated FFA, may
be explained by differences in the mete

‘bollo turnover rate of these two Lipid com
pounds. As the Dlood was drawn m the
fasting stute, when the effect of insulin
glven the previcus day had aimost dis-

appesred, it seems natural to postalate that
the increass of blood lipids should be
most evident in the more labile FPA
fraction.

The higher mean valnes of some of the
lipid components in the diabetie cases in
dicate a disturbed lipid metabolism even
in the controlled dinbetie patient. How
ever as shown by Hennes & Redding [28),
among others not even » normal lovel of
blood lipids exclodes the presence of an
ab 1 fat baol n diab It
fa poseible that such disturbances may be
better revealed by studying the blood
lipkis under other conditions thau fu the
fasting state The Zi-hour varistion in
cluding the postprandial hyperlipaemis as
well as long term variatioos in the blood
lipds of the diabetic putient, may be
sigoificantly different from that of the
non.dinbetie [7 368]

In our material there was no cbvions re-
lationship between the serum lpld levels
and age at ooset, duration diabetis con
trol, or fasting blood-sugar lovel, \or wus
the lipld level ditferent in the patients with
snglopathy However these cases were few
and thefr vasenlar lesioms moderate and
therefore defimto conclesions about the re~
lation between blood Lipids and angiopethy
are not warranted. The predictive valoe in
the indiyidnal pattents of an sbnormal
Jipid level as part of the diabetio “raligno-
gram” [38] cannot yet bo evaiuated

Sommary

The fasting tload lovels of cholesterol,
phospholipids glycendes and free fatty
actds ("0 cases only) were determined ins
group of 7-20- year-ald school children,
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consisting of 137 disbetics and 121 mat
ched non-diabetio comtrols.

Age and mx wero without wignificant
infloence oa any of the lpid compounds.
Althongh only s few cases of hyperlipae-
mia were cbeerved, the mean valoes for all
Tipids were relatively higher for the dix
betie then for the noo-diabetlo group
(Fig 1) The differences were highly slg
mficant for phospholipids and free fatty
wckds probably dgniffeant for cholesterol,
bt Dot signifieant for gliycerides.

No correlation was found between lipdd
Jovels and the age at ooset of diabetes, tho
duration of the discass or the degree of
dubetis control In a few patients with

the lipid values drd not deviate from thoes

ol tho incomplicated cases.

\When companng the resnits with the
findings In adult subjects an inerease in
blood Hpids scema to ocour after the end
of the adolescent period in both diabetic
and non.disbetio cases. The results are
discuseed with regard to some known and
postulated factors influenemg the blood
leve]l and metabollsm of Lipids in the nor
mal and the dlabetio population.
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Foetal Respiration

by GOSTA ROOTH

Respiration provides the neceesary
amaunt of oxygen and eliminates the acdd
end products of the Internal metabolism
in the farm of earbon dioxde. The hmg
therefore i the major pH regulator be-
canee the kidneys can only excrete aboat
19 of the total amount of acids produced.
If the sams definition is applied to the
foetal respiration oomdrthons ere some-
what more complloated in that the pla
centa is permeabls to metabalio ackds of
the type wo aften call flxsd metabolites,
such ax Inctate and pyrovate as well as
many others. Therefare the pettern of the
foetal respiration must take into sotount
not only oxygen and carbon dioxdde but
=0 the fixed aclds as well
v jRooth & Bfdatedt [13] showed that in
lelamped cord blood ssmples taken fm
mediately after birth from normal infants
with uncomplimated deliveries, thers wags,
balance in that the foctus sbecrbed as
many equivalents of axygen sa it exeroted
actd equivalents in the form of carbon
dioxids and fixed ecids taken together
Burprisingly enough, they also found that
more fixad acids than carbon dioxide were
exereted, but because of the indmrect way

This study has bem by grmte
™o

of mewsuring the total carbon dioxide con
tent of the blood not too mueh impartance
could bo attached to this finding

In the present study the total amounts
of axygen and carbon dioxide in the cord
blood were measured by a method which
was independent of the method ueed for
measurmg the fixed acdds. Both methods
are more direct than those used In the
study ated above

Materul and Methods

All the messraments were dons oo blood
samnplee taken from sections of the umbilical
cord clemped immediately npon delrvery
The blood was drwwn anserobicslly into
syringes, tho desd speco of which was filled
with heparma. The sanpling was kindly don
by the bead midwif Sistcr Anna Grota a¢
the Department af Obstetrmes and Gynasco-
logy Most [ the mathers wers ghven nitrocs
axide durmg the tet stage of labaur Tn mo
caso were sigma [ intrauterine ssphyxia
present and none of the newbom infants
showed arphyxie. In Case 1B the mother
bad sovers axthma snd delivery took plece
in the 35th week, The partty of the mother

well aa the wage of dyunaturity are ghren
in Tubla 1

The oxygen end carban dloxide coatent of
the fostal blood was meammed with & g
chromatograph oung & modifathan of the



techniquo { Muysers, Biehoff & Worth [10].
The difference in method lay In wxing belium
as carier gas watead of nitrogen. Thiz
nocsetated the smitancons use { & sibes
gel and  molecular gave oolmmm, the first
colurm ecparating CO and the sccond eo-
persting O, from N according t  Bremmer &
Cieplinski 4} The main sdvantage { belrum
over nitrogen as & oarrier gas lies m the fact
that ¥ s aleo apalysed, ea shown in Fig. 1
If any Ir leaks should ostur durng the

the analyses am refected. The snalyses abo

R

UMBL ARTEMY

3 ) 5 20
CorvoLs

Fig. 2. Distribution of xygea content In the
umbilieal ewels
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Co, vol % Cro, vol % Beee excess mEq/L
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coms more sermitive and may be perfor
*d on samples down to 005 mL In the
rsent series the snalyses were done ou
Iml-lmpla.Aﬂvn}uuglvmm&T.P

o gy ph veed was Perkin
mer s 116E Fraktometer with & 1 mater

oolumn and & 2 meter “I” oolumn in
ralle] and a thermustar detector

rgmun,ﬂnszurd A.nder-nd:hgd[l].

ding to NBS dard.
dtbetmperltmmlrcfm‘lllmcl
rements. The micro-Astrup analyses were
odly perfarmed by tho staff of the Blood

esmea the amount of bess ar ackd present 1n
& blood sampls m ecomparison with normal
adukt blood where hy definition the yalue
O A positive baw exoess indicates tho add:
tian  f base and & negmtive base excem mdl
eaton the dditlon of acid, As the foetal

negative. For further detalls, the reader ¥
rofecred to the paper by Astrop ef al. (1}
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Results

Bhart notes on the cases and all the
results are given in Tabls 1

Ozypen The distribution of the resuits
of the messarements of the oxygen content
in the umbiHcal veseels is given In Fig *
It wl Lo seen that the oxygen content of
the vein is fairly evenly distributed around
& mean of 123 vol % The content in the
artery vaties in such & way as to maks the
figure giren by the mean of oaly Emuted
value,

As the axygen coutent in the artery
varies more than that in the vein the V-A
oxygen diffrrence will vary sppreciably
and Fig 3 shows that the V\-A oxygen
difference fa incressed when the arterial
oxygen coatent fa low exeept of course
when the venoma oxygen content i atready
Jow In the latter case the V-A difference
cannot be high

Carbon dwonde There s a wide range
in the CO, content of the umbilical vemcls
as shown in Fig. 4 although it is apparent
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Fig 4. Distribution of carbou dicxide conter i the wmbilical vessels.

that the earbon dioxide content jw higher
in the umbilical artery than in the vem.
In contrast to the range of the carbon
dioxids content in the uminlical vein, the
Py, ia talrdy uniform, as shown tn Tabls 1
whereas the arterial Pog, i3 mare variable.
From the analyses of the CO, content in
the umbilical veseels, useful information
can ouly be obtaned efther by studying
the individual came or by taking into ac-
count pame of the factora that influence
the CO content.

¥ig. 5 shows the oarrelation betwoen the
20, content and the base excess and s line

k! 15

&

Fig & Belationsiup between the metsbolio

oarbon.

dlaxide content ®=vrin; g =vsin

s drawn corresponding to Pep, 40 mm Hg
This curye may be maid to represent the
phystologieal CO, dimoclation curve of
the footal hlood in the pereent seres.

In Fig 6 the oxygen ocomtent of the
umbdlical artery is carrelated to the A-Y
CO, difference and it will bo seen that with
decreasing oxygen content in the umbileal
artery the A-V CO, difference increases.

Finally in Fig 7 the oxygen eontent of
the umbllical artery i carrelated to the
A-V baso excess difference. This A~V dif
ferance {s also increxsed when the oxygen
content of the umbflical artery i1 bow

L1

&0

& w
%o, vaun
oz baw excows and the totsl

ackdosia,
Poo, 40 mm Hg 13
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A=Y

You%:

g brtween the A ¥ carbon
dwxide differemee and the oxygen content of the
‘wmbilical artery
Diseussion

Orygen The oxygen content in the om
bilical artery as well as in the mmblical

T LR

0 1 2 3

T 7 Relatiormhmp briwsen the 1T base
the

vein is Jower in the present stody than n
the earller serres from this hoepital The
mean oxygen saturation fn the vein fa
56% In the present study as againat 61
n the series publunbed in 1035 (Rooth &
Spowtedt {1°)) In 1055 they found a
mean of 33 ,in the artery whereas now
ft is only 18 o Thus the artery values In
particolar are low The Py, in the umbi-
lical artery is also higher (mean valoe
5 mm Hg) than in the two carlter series
by Rooth, 8jbetedt & Caligars [15] and
Rooth & 5jastedt [13) where it was4$mm.
The only explanstion at peesent avaflable
for this difference is that recentls the
amalgels hat been changed. earifer most
cases were given Trilens, whereas in the
present weries most mothers were given
nitrous oxide Further studies are fn pro-
grem in order to ascertain whether this i3
the ooly reason for the difference

It will be seen from Fig 2 that most
cases have the sume amoant of oxygen 1
the vein, ie they have obtained equal
amomnts of oxygen from the mother
through the placenta. This indicates very
stroogly that the oxvgen supplt to the
foetus from the mother § not a lmiting

4 5 7

[
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excem difference and the oxygen eonteat of

umbedcal rtery
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factar in the oxygen consumption of the
foetes There Is o Gausslan distributlon of
the total arygen content in the vein and
the oxygen content in the vedn is suffi
elently high to allow an extraction of
quite large volumes of oxygen as the foo.
tos oan exiract virtually all the oxygen
from the blood A limiting facter on the
maternal side iv only present in those
casm where the oxygen content of the
umbilical veln i Jow In all the other
cases the Imiting factar for the oxygen
mpply to the foctns ia the foetel cireuls
tion through the placents In order to
guin & cofficlent amount of exygen in
spite of & reducsd placental circulation
the foetus must extract mote oxygen from
each unit of yolume af blood. It foDows
that, mven « normal axygea content in
the umbilieal veln, the axygen cantent in
the umbilical artery ts & measars of the
foetal placental rate of blood flow This ja
demonstrated graphically in Fig 8 which
showy that the V-A oxygen difference in

vein fy ammall and 14 Is possible that thess
high vatoes wiuld give another steeper
regrosgion line ‘The material i1 not suffi
ciently large for & statistical analysie in
this respeot

Cerbon dioxrde When the foetal placen
tal rate of blood flow is alow niot only moet
the nmbilical artery oxygen coutent be low
but also the amount of CQ, added to each
umt of blood must be high. This howerer
s not immediately apparent from the
carbon dinxids content of the umbilieal
artery aa the amonnts of fixed scids may
be fncressed simultenrouly and therefors
the carbon diaxide content tends to be
low beesnse of the metabolic ecidosis.
That inereased amonnts of CO, are added
to oech unit of vohmme of foetal blood
swhen the footal placental cirenlation
dlow & inxtead shown by plofting the A~V
CO0, difterence aguinst the axygen roatent
of the umbilical artery (Fig 5). Tho mme
resalt may be obtamed by plotting the
figares published by Boer Bartlw®
R ki [*) It may be deduced from

creases with decreasing ta of oxygen
in the nwbiical artery It bowever the
content of the veln fa low the
difference sannot bo high and the
wibea will fall outsds the regression Hoe

Pig ¢ that if all the samples from the

bitical vein wers recaleulated to the
rame Base Excess value, o if all lacked
& varh in metabolic acidosis the car

hich most of the points m Fig. 3 make
The same reaults ax thoso shown in Fig 3
may be obtainsd if the values publisbed
by Walker [19] are plotted on & similsr
diagram and the sams effect may be ob-
served in the study by Dewes [5] on sheep.
Dawea atremes that even & amall drop ln
the oxygen content of the ambilical artery
will Jead to s diminished oxygen con-
sumption by bis animals. This may very
well bo the case for the human foetus also.
The number of ceses with & high oxygen
controt both in the umbilieal artery and

boa dwxide content in the nmbilieal vein
would vary very Httle At a BE walee of
~6 the CO, content wonld be abomt
40 vol%. This b ons indicstion that
whaterer (0, the fortus wants to el
nate has betn dealt with by the placenta
A stronger prood of thia s to be found
the great gmilarlty 1o the P, valoes of
the umbilical vein the renge being small
and the mean identfeal in the preeent
wody as well as in the two eartier studies
from this hospital. Finaly it wes carber
indicated that the oxygen supply from the
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mother {s not & bmiting factor for the
{oetal axygen supply Stnce CO, s dissol
ved in the tiwnes about 20 times better
than axygen, once the pamage of axygen
acrom the placenta bs not limited the ear
bon diaxide shoald not be Hmited either
Aletabolic acrdosis In the present serles
the base excews i posdbly measured with
greater accuraoy than in the earller one
pabiished by Rooth & Sfostedt [18] which
included & review of the literature By
measuring Peg, directly the anthors had
to coereet the BE values obtained for the
urmturated haemoglobin by uung a
facter origmally obtamed from adult
blood. In the persent study all the mes
«erements were dons after equilibesting
the blood with high concentrations of
oxvgen at two different known carbon
dioxide pressures. The baso excess could
then be read off directly from the dmgram
dBImurdAndm&FA:gd[lﬁl.Thed
milarity of the results indicates that the
peocedure eed In the eariler stodv was
valid. The results confirm the fact that
the foetal acidosts, as measzred fn a cord
clamped fmmediately after delivery s im
poctant and of the order of 1-10 mEq/L
I the umbilical vem and 2-10 in the um
billeal artery in apparently normal delive-
Ties. Becamse of the wide range of the
Teslty, the mean values are again of Li-
mited uee

CDnﬁmbngnrllﬂmn]u, thers s an
arterio-venoms BE difference which can
ouly be Interpeeted as a passage of fixed
ackd metabolites from the foetus to the
Plecenta. Just ns the amount of CO gaven
©off per unit of volume blood must bo in-
creased when the foctal placents! eureuls
tion I slow the same must happen to the
i} metabolites and in Fig 6 it e seen

how the A-V BE difference s Increased
when the oxygen content of the umbilical
artery Is Jow agnin using thhs oxygen
content &4 & eign of the slow foetal placen
tal circalation.

It will be seen from the analywes of the
O,, CO and BE data that the first algn of
asphyxia Is a deercasede rate of placental
blood flow As long as thi ia mode-
rute the foetus is able to compensate by
extracting more axygen per volume and
excreting mors CO and fixed acids. We
here find signs of the eame haemodvnamic
changes in the placents of man us Bremarz
& Reynokds 3] bave shown m the ewe

Unfortunately we know little of the
interaction between the maternal and the
foetal creulation In this respect, and we
know nothing of the pharmacological pos-
aibilitles of retaining an adequate foetal
placental circalation In spt  of adverse
factors in the mother Thhk evidently
should be a promising field for study

It h interesting to try to ascertain the
level of the normal metabolic ackdosh of
the foetal blood. Earher studies have
shown that asphyxia and prematority 10
crense the cidods; Eastman, Gelling and
DeLawder [6] James [8] Bjistedt Rooth &
Caligara [15] and several others A study
of tho present senes shows that of the 8
cases where BE in tho umbilical vein was
ar Jower not kem than 5 cases pro-
wented some sort of tmormality such as
prematurity maternal hypertenwon or

toxicosts,

In the asphyxiated infant the anaerobde
mretabolivm f1 an cbrious explamation foc
the fortal metabolio acidoah. Bat it s not
known whether anaerobic metabolism is
the only explanation of the foetal meta
boll acidosis. Oue point galnst such an
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explanation s that otfc aerd only ex
plains part of the total metabolio acidouls
(Rooth & Bjdetedt [18]).

Toretwn to Fig 3 it can be stated that
those cases falling below the regression
Iino have not obtained wufficlent axygen,
Lo they moust at least partially have hed
an snaerobne metabolian at the time the
sampls was taken. Bix eases on which BE
was meaxured fall below the line and the
mean BE in thess cast §s —00 (range
—@.7 to ~105) ln the veln and —123
(range 100 to —16.9) mEkq/L in the
artery In the 8 cases faling clowe to the
line the corresponding values are —~4.5
{range ~08 to ~92) and ~84 (range
~20to —118) Thus if we chminate one
group of ceses which judgmg by the
axygen anglyses must have s manifest
hypoxia although it » not severe enongh
to be clinieally discernible less metabolio
acidosts s found.

If the metabolism i serobic and the
foetus Is tn a stesdy state, there should
be a balance in that the amount of oxygen
 wbrarbed ahould be equal in cqaivalents
+o the amounts of earbon dioxide and
1 bixed acids.

;7 In the six cases with eatablished axygen
deficeney the following balance is foand
I mEqfl.
TAO At AVCO, diff AYBEdf

31 ¥ + 13
Againat 3.2 mEq/L O, as much a3 87
mEq/L of acds are found. In the 8 ceses
where the oxygen supply was probably
sufficlent the corresponding figures are
44~26+10 Lo 44 mEq/L of Oy ba
laneed aguinst 4.5 mEq/L of eckds. By
such a process of chmmation the normal
foetal metabolie acidosss mght be foand

ROOTH

to be about BE ~3 to —4 In the vein
and BE —5 to —6 in the artery and it
scems possdhle that this ia a foetal mata
balio acidosls which fs not dee to enserchio
metabolixm.
Resparatory guolfext. It has been shown
that the arterio-venous oxygen and carbon
dioxide diference varies with the foetal
plasents) arsolatlon time. If the fostal
resparatary quotient (earbon dfoxide pro-
ductionfoxygen ecntumption) is calcula-
ted, widely varying values may be ob-
tained. The oxygen V-A difference ks It
mited to the meximum of the total ve-
nots oxygen content and even fn cases
abowing no dinfes! xigos of asphyxia this
way be low ax has already been demon-
atruted. No similar Umitation is known
about the A-V CO, difference. It follaws
that the lower the axygen content of the
umbilical artery and the more hypaxio the
nfant the higher the RQ should be If
8 val % or more of oxygen In the wmbiHeal
artery b chosen s & normsl mmbilical
artery oXygen oontent, thers are 8 canes
in the present matenal with e mean V-A
differenoe of 66 vol % of oxygen and 33
vol% of oarbon dioxods This gives a
mean R.Q of 050 The mean RQ In the
1% cuses with leas than 3 vol % of oxygen
in the umbilical artery s 1 06 It s per
baps even mare illuminating to take the
group already discoseed above which was
segregated as having an oxygen leck be
cate they fell below the regression line in
Fig. 3 The mean RQ {n the 11 cases with
an axygen lack thue defined is 113 13
auinst 0 58 m the 17 cancs falling on the
regresmian line. The cases with & high RQ
are not in a steady state sa ahown sbove
fn the balanes studies. A caleulation of the
belance for the omses with mors than
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6 vol % of axygen In the umbllical arteries
grves In mEq/L.

YAQdf ATCO, . A\ BEdHL
34 -~ 18 + 13

which i a8 good a balance as can be ex
pocted as the BE here only is known In
three cases but the O and CO figures aro
from 9 casew The difference from the
former balance Lies mainly in the Jevel of
the values which i dus to the higher rate
of the foetal placental ereulation. It fol
1ows that the foctus in a stesdy stato has
an R.Q of the order of 0 6 Several rewsons
substantiats this result.

1 The pasage of fixed acid metabolites
from the foetus to the placenta will peo-
Tably coutain many acids which are not

lized.

2 Tf the foetal intermediate metaboliem
only partially proceeds to the CO end
stage intermediate acld metabolites wonld
be elimmated from the eells to the blood
and this woold explaln the metaholio
acsdosts.

3 Foetal blood has Jess earbonl aohy
drase than adult blood. If the foetus does
not have 1o eliminate great amomuts af
CO,. less carbonlo anhydrase would be
Deeded.

Furﬁ]rmmitcouldbemldnnngb
tothaloetmtuhawmemﬂﬂch
mctnbohtc-to!hnphmunhdwm
have to keep ©op ts own tempersture
Finally adnlt man breathing with his
lungs, cannot elimmate acids to any large
extent exeept through the lungs, Le in
the form of CO, The foetus howerer
baring as it were & tremendous kidney In
the form of the placents, cun

culation as to the explanation of the Jow
RQ is purely hypothetical but # no
other explanation will be found the low
R.Q is a dgn of & difference in interme
dute metabohsm. Fucts x(ll have to fol
Jow from detafled analvees of the inter
mediate metabolum, and snch studies are
in progress.

The effeciee Py, gradient across the
placenta The Pe,, gradient acrow the
human placenta has recently been stodied
by Rooth, Spatedt & Calygara [15] and by
Prystowsky Hellegers & Bruns [11] The
latter group cnly had four normal cases
and record a premure drop between the
umbilreal artery and the intervillous space
of 8 mm Hg Rooth ef of found « mean of
7 mm Hg. I a pressure gracsent af some-
what Jews than 10 mm Hg is aceepted as
the sctual gradient, this does pot fmme-
diately mve any information about the
pressure gradient which Is effeetive in
pushing CO, from the foetal to the mater
pal cirealatfon. In arder to obtain the of
fectlve pressure some further treatment of
the data }4 needed, in order to carrect for
the Py, changes doe to the difference in
metabolic acdosis between the umbilical
vein and the umbilical artery In gther
words. the Pog, of the nmbilical artery s
higher than that of the umblilical vein,
partly becamse of » higher total CO con-
tent and partly beeanse of & Jower pH due
to higher concentrationa af metabolio
acids

The stody of Rooth ef al [15] indicated
that the Pep, m the Intervillows space and
the umbilical veln was identical Howerer
as thev did not make simnhtanecus mes

other dde.
It ahould be remembered that thrs spe

some diffe might have
been mmsed Pristowsky & «f [11] in
their four cames found a difference of 6 mm
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Hg between the umbllical ven and the
intervillous space. This would leave a pres-
sure drop of only 2 mm Hg between the
umbilical artery and the wmbilical vein.
As ¥ill be shown, such a pressure drop is
explanabls on the basis of the change in
metabolio acldoma. And when CO s
eliminated, the premure must drop too
A total drop of 2 mm s not saflicent for
thesa two components. It will therefore
bo amumed—and this is also lkely on the
busis of the solubility of CO, m the theues
—+that the Pcy, {8 the mame in the umbilieal
vein of the foetox as in the intervillons
blood of the mother The actual preesure
gradient i then given by the Peg, differ
enoe between the umbilical artery and the
mmbilical veln It remmns to lculate
how much of thia pressurs in  effective
and how mueh js loat do= to changes in
base excess. This may best be explained
by talung an exampls.

In Case 20 from Talle 1 we find an
arterial Py, which is high Le. 70 mm Hg,
and & normal venous Pog, of 42 mm Hg
The actual difference is 8 mm Hg Now
in this case the foetal arterial hlsod has
3 6 mEq/L more fixed acads than the vein.
hen theme acids have left the artery the
pH valoe hus increased. This Is best nn
derstood by & study of Hendemon Hawel
balch s equation.

h-

Biowrb
pH-p& +log 1 Pon,

wiere Bloarb +% P, =Total CO,. From
this 1t I8 apperent that given o certain
amount of total COy, Pog, must decreaso
when pH mecreases.

The Poy, change dus to the pH change
may be obtalned from the nomogram of
s}ggurdAndm&Engel[lo]mthafol

lowing way- in the course of measuring the
bawo excess of the artery a line is drwn
untting two measured pH values obtained
st two different known Peg, valoes. From
this Lne BE —12 8 is road off. In ardee to
find the new BE lme needed for the calca.
lation of P, It 18 not sufficlent to add
36 mEq the change in BE doe to a
change in hsemoglobin ssturatin most
alao be taken into acconnt. With & heemo-
globin of 16 1 g%, an oxygen sturation
in the umnlieal veln of 60% and in the
umbflieal arfery of 20, we find that the
difference in oxygen waturation decreases
the BE 16 mEq (161 x (60~20) x0.3=
16) The required BE ahould then be in
creased 36 doe to changes in fived ackds
and decreased 10 becsuse of changes In
oxygen saturation. The resultwnt total
changs m BE w +2.0 and & new line Is
drexn in the nomogram parullel to the
first but 2.0 BE higher Now the pH dif
{erence between these two BE lines is rend
off from the pH scals on the nomogram In
our exampls the pH change ts foand to be
003 pH units. Then 0 03 shonld be added
to the initial pH of the artery giving ma
716 Taking accomnt now of the oxygen
saturation of the umbilieal veln ws obtain
the Poy, in the nenal way from the new
BE lns and the new pH. In our example
the result is 65 mm Hg The difference
between the recalculated arterisl and the
ongmal venous Pog, (23 mm He) is called
the effectlve Pog,

Carbon diaride and azygen diffusion cot}
frerenis aorves the placenta When the total
amoumts of CO croming the placental bar
ner wre known, an estimate may bo obtain-
ed of the amounts of CO ellminated per
it of prewsure gradient The mesn COy
difference 1 6.3 Tol % tn the cases whero
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the Peo, was messured and the mean
effective P, gradient W 15 mm Hg
Thus about 04 vol , of carbon dioxide b
climimted per mm of premsure gradwnt.
Correspanding figures for oxygen cannot
be direetly obtatned from the present
study as they necessitate the messurerment
of Intecvillons Fo, tmbilfcal artery and
umbilical vem P, However the latter
may be calculated from the oxygen dm-
wektion curres by Rooth Bjssedt
Caligars [14] and tbe Intervillons P, may
be taken from the paper by Bjfstedt
Rooth & Caligurs [17]. The mean umbflical
artery P, I found to be 14 rmm Hg &nd
the mean umbilical vein Po, .5 mm Hg
and the intervillous P, 40 mm Hg
Taking as peessure gradient the difference
between the P, of the intervillous blood
and the mean between th arteris! and
venous Po, the oxygen pressure gradient
fa foard to be 0 mm Hg The mean V-A
0 difference In these cares by 8.1 vol*.
Thus ehoat 0.4 Yol%, of oxygen diffuses
acton the placeata per ynit of presurs
gradient. The solubility of axygen being
lower than that of carbon dioxide it
might be expected that the didfosion
capacity for axygen would be mueh Jower
than that for carbon dioxide However
the simflsrty of the valore found can bo
explained by asuming that the esrbon
dioskle diffaion & not limited to the
actual valoe found bat might increase H
more CO, were produced by the foetus,
The fignre for the oxygen diffuson would
then bo mare representative of the ple
cental diffasion capacity and it may there
fore bo jostifiable to dwcnwm the errors in
order to ascertain whether the result can
be conudered representative or not.

In the estimation of th volume of
3- €12 Aot Pefvetrics Vol K2

=

oxygen which diffuees ander (2 yrics sl
cirvumstances there i po fmportant srrr
The axygen tenmon valoes may be pome
what different bat the pet effct on the
gradient will ot be moch inflosnen) by
the abolute values The largest error L
in the ntervillows P,

For a definite undrrtanding f tha dif
fusion, the time factor mast slv be taken
into account and to calenlate the diffurbun
coeffickents acros the placenta K [x roers.
mary to know the rate of blood flow  fthsr
in the matemal or preferaly in the Lrrta)
placental eirealation or the nxypen ¢ 41
sumption of the foctas The distrnvin fre
the diffusfon coeflclent ar vodnme gor
unit of time ard unit of prrsure drg The
unitary system gencrally adogted {4 10
lung ditfusion b mifrin #mm Hy § (ha
lung the diffwston eoeffl bt n ¢ 0in
order of 27

Bearing In mind the npege, s At.
figures for the foctal (i 0 oot
st by Rooth & Bjiledt w 5 oy,
them in order to oldtafy ¢ S 3 at
figare for the oxypo diff ., , M orurt
They fonnd the fortaf »p s
the placenta to bn abes, 3/ ,, .
fortos of 3 5kg. Thiuw
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L O VAT
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Wl (0] reevns 4, g
mary of hK thers
of the human ple,. ,
A at

nbat oare 5 '”bnmm

y ol mo
mo g Fortbea e e

fod



L1 OBeTA XOOTH

the premsure differenes by use of the Bohr
equation. Ho arrivew at a presure gra
dient of 27 mm wherces o valoo of 20 mm
was found [n the present serfes and 18 mm
by BjSatedt Rooth & Caligars [17] For
the eaiculation of the oxygen consnmption
Wulf and Rooth & Sjfetedt have ueed the
mme figore taken from the work of
Metou! Romney Swartwout, Piteairn
Lethin & Barron {9). It follows that in
whatever manner the oxygea pressaro
gradient {s oaloulated fairly misr eaolts
ars altained and jt may therefars ba stated
that tho order of maguitods of the difa
don coefficdent I the human placenta
Is sbont 1 ml Oyfmin mm Hg
When the V-A oxygen difference In
the fostus It of the arder of 6-7 vol %, the
difference in fixed zoids 1 sbout 15
mEq/l. Asuming rgain s ciroulstion
rate of 300 mi/min, the forins woald
sxcrete & total amount of about (0 mEqe
acid per 24 bours, 1t is interesting to note
that this amount l groater than ths capa
ity of the maternal kidnoys for ellminat-
ing fixed melde anxxd tho foetal ackls must
therefors be metabolied by the mother
Ths carbon dwoads dirsotsation cwrre
\"hmﬂt&nalvnydmﬁmlm
Qdloxide dimoddation curve s to plot Pen,
7 against total CO, Eastman, Gelling &
DeLaw der [0] showed that the foetal curve
wus Jower than the maternal ar in other
words they showed that the foetal lood
at any given Po,, cootalned lem CO, than
the materral. This of ccurse s explained
by the {ostal non respiratory acidosis Be-
camwe this acidonie variss the earbon dio-
xide eurres must vary too Fastman o al
[8) for theis curve osed blood from B noe
mat ceses. They also ahowoed that 7 indivi
dnal eases were all on different dimocia

tion eurves, as did Haselhorst & Btrom.
berger {71

The line drawn in Fig 4 may be said
to represent the e vito phymologiesl 0,
divacistion curve in the umbiflical vein at
Pen, 40 which typifies most venons sm
plee. In contrast to the oxygen 1% o
diwociation curyes by Rooth e ol {13],
thess carbon dioxide eurves have been
obtained without any recalculation

By using tho nomogram of Van Siyke &
Bendroy {16] tho total CO, content of &
blood sample may be need to ealoulatc the
total £O, of serum. And the total €O, of
merum may bo correlated to Baso Fxeess by
the uso of the nomogrsm of Slggeard
Auderson & Engel Thus, by a combina
ton of these two nomograms BE may be
comelated to total CO, in whale blood. I
auch a lino wers dmwm for Po, 40 melng
the menn Hb vaivee of the prosens series,
this line wonld fall ciow to the preset
line This indicates that the adolt and
the foetal earbon dioxide dissoctation
curtes oaly diflar becanw of difference
in metsbolle ackiols

Summary

In 32 caees the axygen and carbon
dioxide content of the umblireal vewels
wes analgsed. In 17 of thees ewws pH
Pes, aud nonespiratory ackd base balence
was elso studied. The resulis show that
thr placents even at the finaf stage of
delivery fs effoctive a3 regards O, and
CO, diffusfon. The ombilicad srtery oxygen
content ts & mesunre of the foetal plucental
rste of blood flow The first sigms of s
phyxia i » slowing of the footal plecental
rate ot blood flow By a simuitancoes study
of the valses foe the blood grees in the ym
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bilical vein and n the umbilical artery an
integrated analyms may be oltained which
permits an understanding of the otherwise
apparently random vadation of the results.
In cases with high rate of blood flow the
foetal respiratory quotient by low about
0.5 indicating that the fortal Intermediate
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metabolism differs from the adult. In foe-
tuses with an insufficlent oxygen eupply
the R.Q is higher usually more than 10
Approximate figures are given for the pla
cental oxvgen and carbon dioxide diffu
slon coefficents.
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Salicylate Induced Malformations i Mouzse Emhryost

by K. SUNE LARSSON HARRY BOSTROM and BIHGITTA ERICSON

Introduction

A long list of teratogenioc agents in
mammals is given in & recent review by
Kalter & Warkany [8] Among ths known
teratogens, ocortisome {7] and salioylatea
[18] are of particnlar interest, beoause of
the extensive therapeutic use of these
drugs and numeroua alosely related com
pounds

Many studies of mammahan embryonic
tiewues fndicate that, fn comparisen with
adolt tissnen, their content of ackd muoo-
polysaccharides is very high s is the rate
pl synthesin of these substances [3] It in
also a well-eatablished fact that both eoe
tisome and salicylates inhibdt the rate of
syntheals of aokd muoopolyseccharides s
nbreandmmrof4 § 6 11 12 17 18 20]

Hinoe the presence of mucopolysso-
charides In embryono tisnes mght have
an tmportant fimotion in growth and dif

atogenio action of drugs hike cortisons
and salicylates, and their inhibitory effect
oo mucopolysaccharide synthesis. Strong
ovidence in favour of this view has been
given by tho results of recent studles by
one of s on cortlsone-induced dleft palate
in mice and its relation to 5% wulphate
incorporation in the mucopolysocharides
of the palatine shelves [§ 10]

On the basis of the aforsmentioned con
siderations it seemed warth while to
study in some detal the teratogenie action
of sahicylates in mice. Sinoe some obeerva-
Hons made in the course of this stody
might be of interet in the discussion of
the pathogeneais of certain drug induced
malormations in man [2, 13 18 18] «
Grlef preliminary report of them ia ghven
1 the following

Expermnental

fe ton (1], st seems pleusble to fnfer
the existence of & relation between the te-

This siudy has been mipported by grants
Researeh,

Primip mios of the A Jax strain were
injected intrammsonlarly with aingle dowes of
10 mg of sodium saliylate in 0.2 ml fdie
tled water on varjona days of pregnancy
(Tabls 1).

The cmixyos wero ramoved on the 18th
day of pregnancy (the day on which vaginal
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Tasrr | Swmmary of congemunl malformations 1a embryos from preguant d[Jax wmice
gitem an m. 1 fection of 10 mg of sodium salicylale on the 12tk or 1XA day of geataton

Yo. of Hring
embryos with  No. of Ihring
3o of Yo.of  No.of  redduh-brown embryoswith
Gestation dey  fmplanted  Lring  resorbed epots on
Antmal Injected embeyos  cmbryos  embryos  nosecr hin  apots on paws

-

wwomat
-

7
12 L
1 8
12 10
13 »
13 T

annmisn
wmBomu
co|rew

Late death. The emabeyo whhb conemeat maormations of both hind paws b8 bown m Fig 3.

rlug was cbeerved being denoted sa the Resnhts

tero day of pregoancy), and inspectod for

external e, The emt o As seen in Table 1 a high incsdenes of
taken for sectioning and staining (Welgert— external anomalies was found among em
van Gieson) as well as for skeletal stalning bryos from the 8 mothers given eodinm
f wholo embryos with Ahzarin red 8. mlicylate on the 1%th ar 13th gestatian

Fu 1 l‘ullﬂd-y-m!r: ln.mol':h\nq,-bo-mmhnm.nm 10 mag of sodbem.
sholate w o l-lhhd.yol (snimal 2 ln T ble 1) The thres embryvs om the
Wfl show the eharset ot on Tarymg extent The émbryo an

the Pyl
the exireme right bes  samler apot o0 s bt front paw
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brown spots an the nowe chin and paws
(Fige. 1 and 2) peement in 14 of 31 in

a large mam of blood enclosed in a thin
willed capsule

In ane embeyo with & spot on the keft
front paw both hind paws showed gros
maarmations as seen in Fig 3

As will be reparted in detail eleowhere
akeletsl staining of whole embryos from
this group of mothers, as well as from
18 mothers injected oo the Tth, 8th 9th
10th snd 1lth gestation day showed 2
high ncdence of deformities af ribe and
veriebree This applied partioulardy to
offspring of mothers given an infection o
the 0th day

Discusdon

A feature of particular interest In thi
study was that the aforementioned mal-
formations appeared in either vascolar or
akeletal tiewuce, both known to contaln
acid mucopolyzaccharrdes [14]

Vascular changes localired m distal
parts of the limbs might bo folowed by
maldevelopment of the paws {21} The
occurrence of & severe malformation of
both hind paws aod of & vascular lesicn
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of ooe of the front paws cbeerved in the
mme embryo indicates this sequence of
events. Forthermore, it scems reasonsble
to suggest that mare severo deformities
of the extremities, snch a8 hemimelia and
amelia would arise as outlined above if
vascular changes of the tvpe described
were to occur at earltier stages of develop-
ment.

The remarkable localization of vascular
changes oa the nose found in this Investi.
guation does not seem to have been report
el in earher studies on teratogens of
these types. On the other hand, these find
ings recall the peeliminary descriptions
given in the Hterature of the “Schour
barten haemangomas” deseribed in the
“thelidomide syndrome [2, 13 15 16)
On the beais of the present results in
addition to the fact that salicylates are
commonly used drugs, of which easily
resorbable types have been introduced on
the market in recent years, it seems justl-
fied to devote contmued Interest to the

pomible role of mlicylates as teratogenke
agents even In human subjeets

Sommary

A single Intramuscular injection of
10 mg of sodlum salicylat was admi
nistered to pregnant mice of the AfJax
straln on ooe of the Tth to 13th days of
gestation. A preliminary report is given of
the groms anomalies observed in dimected
out 18day embryos. Thev cousited of
severe disturbances in skeletal and vas-
calar drvelopment The embryos seemed
to be most senative to Injection given on
the 1°th and 13th days of gestation.

syntheals by salicylates
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Studies 1n Oligophrenta

II Anuno-Aaduna in Mentally Defient Chuldren

by H. H. VAN GELDEREN and L. J DOOREN

Introduetion

Thbe interest in inherited diarders of

bati in mentsl has
greatly increased during the last decade
The known hereditary diseases of meta
bolsm have been extemaively reviewed
recently {12, 20] Many of them s sum
marized by Patoo [17] are associated with
mental defect A large number of inberited
disorders of metabolivm are characterized
o accompanied by hyp cidur
[3 9 19] shereas many of these are alsa
associated with mental defect [11
Therefore the sereening of mentally defee
tire children for  boormal aminc-acd
exevetion is becoming an important me-
thod in discorermg metabolie o

Qeticd

ured the free alpha-amino-nitrogen exere-
thom in 131 mentally deficient children ac
cording to diagnosis In this way we have
tried to carrelate clinical dmgoosts and
poaeible metabotic dworders, or in other
words to concentrate the saspects of
hyperaminoaciduris out of a large group
of oligopbrenies.

Matenal and Methods

The following groups were composed
from the clasifieation we have wed in
stodying medical aspects of mental retar
datwa m 650 children 3-17 yeam of ge
of whom 384 could be clarsified. Criteris
for clamification have been d. d {nan

probably inherited origin

Bereral investigators have wsed paper
chromatography in atodies mong men-
tally deficlent patients Though a few
aboormalities havo been foand (11 17 23]
this kind of study has been cumbersome
and not very froitfal.

Ghadimi » [8] quick ing method

earber paper (7]

1 30 famiLal' olgophrenus (IQ > 0)
Famllial wevere oligophrenta (imbe
cles and idiot ) without congenrtal mal
formations (exeluding phenylketonuna).
3 A group of patlents with familial
ligophrenia in which it was not posible

wus not reliable in our handa.
In the following study we have meas-

That w, ome or more emsrs af chyophkremie
among mblmgs of parents.
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to decido with certainty whether they
belonged to group 1 or group £

4 0!!gnrrh:cuh with (multiple) wugm!
tal mal:
This group s hetnugmzo-u.r the muhlpla
congenital malformations point to pre-
natal leslorm or anomalies of the brain as the
cause of mental defect. In thus groap may
be found cawes of genatio defects as well as
cames of embryopathy fetopathy or chro-
mosomopathy

& Cerebenl damage of perinatal or post
natal origin

The children in whom aminoacidurin
was determined have been chosen from
theso groups without sclection.

All patrents were on the sams normal
diet which was frequently checked. Pu
tients who wers rominating or patwents
with cachexia, ments diseases, hormone
medication or hypothyreosds were exciu
ded Twenty four hour specimenm of unne
were collected if posdble If not possdble
part of & *+-hour collection or & morning
mmple was weed for anelysts. All urines
1} jrere apalyzed immedmtely after oolleo-
/ﬁonututmed-t —4°C Thoe amlysis wus
repeated at random (with {ntervals from
1 week to 1 ym)inanmnbetoipnknu

children 3-17 years of age and 11 yoeng
aduits.

Ezprestion of aminoaciduna

Ax the samount of free alpha-amino
ttrogen excreted daily vanmes with age
1 9] this way of expression ix of po nee
in comparing groups of ehildren of differ
ent ages. In ealvulating the excretion
per kilogram body weight per day several
authors found a fairly conatant vakue for
children from }-13 years of age [} 3 13),
independent of sex (2] and with perhaps &
Might rlee during pberty [7) Coerect *4
hour eollection of urine iy necrssary
Mot investigators express the aiphs.
amino-nitrogen exeretion as & percentage
of the total nitrogen exeretion (I 5 13
14} Accorting to Jagenburg [14) morning
samples of urine may be wed for caleuls
tion of this index. This finding is of conrse
of great advantage in studies of mentall
retarded children in whom 24-howr unne
mmples wre often impowible to obtain
e have also compared amino-acid excre-
tion I morning eamples and L-howr
samples in 20 children 2-14 yoars of age
The mesn {ndex

aAmN
toulN‘(woa

10 measure the y ol

Free alpha-ammo-nitrogen in urine was
determined by the titnmetrio ninhydrin
C0, method (18] All aualyses were per
{ormed by the same technican. Tatal
nitrogen 10 urine was determined by the
Kjyeldahl method. Creatinine {n urine was
determuned by the method of de Vries
& Dastoclear [aeo 10] Normal valoes for
Jpha-ami 41 in oar
laharatory have been determined in 31

in these ing mamples was only
012%+0 0% % lower than m the *4-hour
samples of the samo day Thiy agrees
completely with Jagenburgs findings.
The index
aAmh
ol N1
1s therefore of great advantage in studyiog
the alpha-amino-nitrogen excretion
mentally retarded children The main ob-
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Jection to fta wse v the inflence of the
protein intake o both the alphs-amino-
Dnitrogen and tote! nitrogen excretion. All
children were, howerer oa s well-con-
trolled, unrestricted diet and under these
circumstances the index has been found
to be very constant [1 13]. This was also
obrions from our duplicate semples (sce
further)

Bome anthors [8 8] use the index
aAmN/ereatinine  J genburg [14] caleu
lated nocmal valnes on the basts of crea
tinine excretion in children as measured
by Stearns {217 He foond an index ris-
mg with increasing age. Uaing mors re
eent d L of normal in
cxcretion I children [{] however we
found faifly constant normal values for
this index in children 4-13 yrars of age
Neoverthelesa, we consider this index less
relable fof experssing the alphasmino-
nitrogen exeretlon in our patints for
scveral reasons.

e g U vo
Fig. 1

43

N
(FLF RI-M XS AT K Am K OO/Tt X

Whereas creatinine exeretion has always
been considered a3 very cooatant even
from hour to hour in one individoal, recent
reports [22] suggest grest vanatioos in
some individuals Secondly the {requent
abnormalities of muscular functhon in our
patients may have a profound Influence
on creatinine excretion. In our patients
we have indeed foond s large variation
{from 101-26.5 mg/kg/24 hr) while the
average creatinine excretion in 18 patients
wag *0-_5* lower than the average vulnes
grven by Clark [4] Thirdly the creatinine
excretsm i boys and girls thows (ncrews.
ing differences from the omset of puberty
cansing a distmet sex-difference between
the mdices aAm jereatinine in boys and
girh

Therefore we have mweed the index

aAmM
total N\

calenlated from 24-bour collections or

> 100
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TABLA 1 Ezorehion of admN 1n mentally deficent children according to diagnoms

aAmN/tatN 100

Dhagnonls
group Nmber Mean D

1 2 134 07y
1 he'l 18 00
3 [} 151 —_
4 5 147 0084
5 48 130 0058

Total 131

Xocmal +“ 1 0.030

0D =sandard deviation of the mesn.

moening wmples of urine. If a 24-hour
sample of wins could be obtained, the
wlpha-amino-pitrogen excretion per kilo-
gram body weight per day was abso meas-
ured. In a number of patients the creat!
nine excretion was determined as well, bot
we did not use these dats m our study

Rosults

The results of our study are stmmarked
1n the tables and figures It can bo seen

GAmN/kgH*4 br (mg)

%18 Numbar Aleen an
3 0 ENe ] 020
k44 n 184 035
n 8 358 -

+ 14 b 24 —

¢ 7 A 0l

T2
3 b ) 28 ol

that the petients with mild oligophrenia
(group 1) and with brain damage during
and after birth (growp B) show normal
amino-acld axcretion The mean valoes do
not differ significantly fram our normal
values,

The mean valus far amino-acld excre
ton ls signifleantly higher (p<0001) I
group 2 {n which group ote would expett
theoretioally to find the children with in-
born errors of metabolism Puatlents with

Pyrcentual diredon of emeneatitun OceHEND
o dicgnoats

Bx

Ot - O
Fig.

Y U 1M U Kl RKO/WIN
1
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TasLx 2 Repent exwmination for amino-ackd excretion expreswd s admd <100tot

ean of frret Jean of eerond

Mesu of differences
“cmber of pairs analyeia analyeis { beolut valws)
15 108+ 171~ 018
phenylketonoria and hypothyraddism have  as mg/kg/*4 hr Homever vanations of the

been excluded from this study Tn group 2
not only is the insidence of hyperamino-
acidurha highest (°7%) bat also the whole
frequency distribution eurve i+ shifted to
the right (Fig. )

As group 3 s composed of patlents
belanging to exther group 1 or 2, the values
for az-amino-nitrogen excretion lis be.
tween thowe of group 1 and 2.

The children with oligophrenia awmoeis
ted with other congenital defects (group 4)
show a rather high amino-add xeretian,
significantly higher than normal (p<0 01)
e could find no differences in thl respect
between familial and Isolated comes within
this group, forther studies in & larger
number of patlents may clarify the cause
of the high amino-arid exeretion. The fre

quency distribution curve reflects the
moce bet <ition of group &.

latter were larger

In the 15 cases with repeated determina
tion of amino-acid exeretion (interrak
varying from 1 week to 1 vear} no signifl
cant diferences (Wikoxon pabrs test)
were found between {irst and second exa
minations (Table )

This makes an infloence of variationy of
daity diet upon the index most unlikely
and shows the constancy of the index ased
Th same was true for the mne duplicate
determinations in which the exeretion
could be measured as zAmN /kg/*4 hr A
mentioned earber thero are good reasons
for not using the index adm/creatmine
per ®4 br in mentally deficlent children.
In 22 cascs we have compared the aAm\{
tot.N index with the Index aAmN/croat]
nine per *t hr and aAmM/kg/24 hr A

Thers was In general  good eomrefation
betseen a-amino X exeretion expreseed

: was found (Table 3) but varda
Hons were wide.
As Berger found an increase of amino-

TaDLE 3 adm) jereat aine excretion per 24 Ar compared with adm [Eg/2d kr and
admd 100ftatal % n 22 pl ents

aAmn
tot.N

<L$

*AmN/kg24 br 10
3040

40

Mean
*deX o pe  Nemberol
creatamme patunts

cls 13
028

a7
o2l
o1

e
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aciduria i puberty we have alss com
pered tha valoes In our patients befars
and dunng puberty However po influence
of age wus found.

A considerable namber of our patients
wax trested with antl-convolant drugs or
with phenothiadne derivatires. As the
latter drugs may damage lver function
in some ceses uminoweld metabolm
ight have becons demnged However
we eould fied no difference at all between
the petients taking these drugs and those
not taking them. As meutioned alresdy
hormone-treated children and sick chil-
dren hare becn excladed from thls stody

Discosmion

The results of oor investigation indicate
a hlgh frequency of hyp {noaciduria

A H YAN QELDEREN AXD L.J DOOREXN

on genetic disturbances. As we did not
carrect the valoes derived from morning
vrine ;amples, which were most frequent
in the prenatal groupa, the actual yalnes
{for aminoseyduria in these groups are even
somewhat higher From this atndy we
baye excinded potients nith phenylketo-
nuria in whom the dlegnoais cxn be made
more simply In cases of mild familiat
oligophrenis and those with cerebral dam
sge during or after birth, aminoscxlars
Is pormal,

In looking for patients with hypera
winoecidoria it is not nevesary to exsm
ine sll patients with mental deficiencey
but only ehikdren with prenatal kedoos or
malfarmations, especially the gronp of
[amilis] imbeciles amd idiots. Our clessifi
catlon yvirtually eliminated the fluence

{Le sbove the m +2s valus in normaly)
in mentally defictert children (Fig. 8)

of envin nutrition, age, eex, newo-
logical abnormalitiee, ete. on the resalts
Tho {inding of hyperaminoaciduria

Neardy all eases with hyp {noe cidart:
are found among the p with cere-

points to behk b

beal lestoua of prenatal origin and very
often with ane or more mentally retarded

~ members In the close family Mental re-

t

tardation in theso cases probahly depends
Axpere mmeockeri acraring o dugecn

0 - i

) = i ’: li =

L

<

»

'y Y Y T 7T
0 KPR e

Fig 3

cted with or caming mental defk
citnoy The number of these patients h
much higher than would be expected
trom the rare ceses with known metsbolle
disordery or from the stodies performed
with paper chromatography We hopo to
anaiyse further the petierrts with hyperam-
incaciduria and to look for spesific de
fects, uaing jon exchange column chroou
tography As far as we know only I¥?
investigators have alwo found a rather
largs Incidence of hyperaminonciduria I
mentally deflolent children {11 18} How
ever their clamification and methods are
not comparable with those of our sted¥

Sammary

Hyperamlnonciduria was Jound to be
trequent bn mentally deficeat childres 12
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an metitution for mental defects. Mot of
the cases with hyperamincaciduria be
longed to the group with imbecllity and
fdiosy with familial tncidence of mental
retardation (genetic defects) In these pa
tients mean amino-ackd excretion was
significantly higher than in other patients
and than norma! In the group of children
with mental defects amoclated with mul
tipls congenital maHormations the inel
dence of hyperaminoaciduria i also in
creased. Powlbly the cases with hyper
aminoacidurs in this groap are also caused
by genetic disturbances, thoagh familial
incidence was not always found. In mikd
oligophrentes and children with permatal
or postnatal brain dsmage aminoscid
exeretion was within the normal raoge.

The index oAmN x 100ftot N was the
most eonstant way of expressing amino-
acidaria and  bristed the necessity to
collect *4-hr samples of urine.

This study mdieates & much higher fre-
queney of metabol o disorders in oligo-
phrenie than the incidence of rare syn
dromes deseribed up till now would sug
gest The search for metabolle eauses of
mental deficlency can be restricted to the
above-mentioned groups.
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Hypothermia Induced dunng Asphyxistion

Its Effects on Surtival Rate Learning and M

of the Cond d

Response in Ratst

by BJORN WESTIK * JAMES A. MILLER JR.? and ANN BOLES

It b & wellknown fact that after o
period of saphyxiation the human brain
may be permanently damaged, even
though all other bodlly functlons may
recover completely Therefare the ult
mate test of the cffleacy of any treatment
for asphyxis must rest upon the degree of
mental recovery as well as the success in
resuscitation. Experiments bave demon
sirated in several species of rmammaly that
redoction in body temperature not enly
postpones death from esphyxia bot ac
tually permits apparently complets recor
ery from exposures which are lethal for
Iittermate controls [3 6] Observations on
the animsls which recovered in these
expenments gave no evidence of residual
brain damage (Le. no behaviom] defects,
ecreinal palddes or paralyses were seen)
but 0o objective criteria wers weed to

Asded by grants from the Vatknal Insl-
twhes of Heulth and Amociation for the Ald of
Crippied Chiklres,

4 WHFT) Ak Padietncs Vol. 87

messure the degree of recovery achieved
In addition, in most of these experiments
the Aypothermis was induced before asphyx
whon and, from the point of view of
dinical applieation, tests are needed in
experiments in which hypotbermis j in-
duced during the asphyxial petod. On the
otber hand, 10 asphyxisted newborn in-
fantx with apneo perods up to 1 hour and
19 minutes and for whom routine revuscita
tive measures had been unsuccesatul, have
been resmcitated with the
uid o hypothermla. Follow up studies on
thess infants indicate that all are within
the normal mnge Bubsequent stodfes on
thess infants have included physies] ex
aminytions, EEG hearing tests, paycho-
Jogical tests and development tests [15
16]. However no two of theso infants had
tho same heredity oz pre-ssphyxial and
post-asphyxial history Sinee scientifically
acceptabls controls are almost impossible
to achieve with clinieal material, experi-
ments were designed to test whether rats
whoso hves have been protected by hypo-
thermia from a bethal exposare to asphyxis
still retain their abilities to kearn a cond!
tloned response or remember & previously
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Jearmed oonditioned response. The condi
tioned respones ueed in these tests was
the pole-dimbing avoddance reeponse, an
extremely sensltive ane which has proved
useful for testing drug effects [12].
Bnce the work of Bhelley [14] shows thet
asphyxual gurvival 8 correlated with
cardiac giyvogen and that adults have s
smaller supply of this metabolite than the
newbam  these studies on young aduits
oonstritute a moare rigorons experiment
than if the studies could have been per
formed upon pewbarn animale.

1t is of conslderable clinieal and soclo-
logical importanoe to determine whether
or not mental prooesses a3 well as lives can
be protected by s given trestment for
asphyxia. The experiments reparted below
demonstratod that if cooling was effective
(to 32°C ar Jem) peither the learning noc
mamtenance por latency of a condrtioned
avoldance responss was affected in rats
which recoversd from an exposure to
asphyxiation which was lsthal for nor
mothermio controls Thia was true even
though the rats were normotirermio doring
more than one-third of the asphyxiation
Lem effective cooling (to mimimal tem
porstures between 86° and 32°0) resulted
in prolongstion of the latensy perlod.

Materials and Methods

4sphyna equipment

An ssphyxal chember 11 185 T
with arm holes at cach end was construsted.
Threo walls and the top wers made of plexi
glass and ons side was of glass in order to
permit the transmission of radlant heat fram
» Jamp. This heat souroe wax used to main
tain body temperature during the nonmao-
thermle phase of tho exposure to asphyxia
At each end of the chamber was an srm
hols six inches in dimeter fitted with an

PBIOEX WENTIX ¢f al

€lusticed plastic oul! to permit manipule
toos without introdoctng air doting the
experiment.

A gas mixtare containing appraximately
4% O 5% CO and 01% N was ueed for
asphyxintion. Thae relatively high ooneen
tration of oxygen wes ueed hecsnse rats are
o0 nerudirve to hypoxds that almost fnstan
tanecas death oecrrred when mixtures oon-
tatnmg 2% O or los wero ased. The gas
way stored In 5 size G oylindess camnected
together with & common yoke I order to
inkrre precissly the sune gas mixtura duriog
the entire series of experiments. The gus
source was conneoted t o plexigiass pipe in
the cellng of the chamber ewpochlly ds-
mgned for repid mixing of ganes. Tho sas
escaped through the floor which onosstad

of & 015 {nch thick sheet of porous plastic.
Because of the large aise of the chambar ¢
flow rate of 10 liters per minute was main-

talned during the experiments. The oxyRen
lsvel was checked during each part f the
experimant paing & Beckman D3 Oxypen
Aralyisr The level held steady ai é1,
throughout all the experiments. The time
to lower O oontent { the chamber
tod 1% at aflowrate {10 liters per minuts
‘was 1 minote and 15 seconds when measared
an tho floor f the chmnber
In the hypothermis ta A Fhes
jar 6 in hes in dmmeter and § {nches deep,
‘was placed inatds the chamber and used for
cooling during ssphyxia. It was {flled with
crrabed ioe and waier and the rats wers
inmmereed up to their neaks i {t. Measure-
menta showed thas the water tempersturs
varjed from 0° to 3°C
Conditioned d po s g
A plexglam oage measring 14 10
14 was comstrosted with e siidmg front
panel. In the eenter of the oagn was pole
t inch in dumeter ruoning from floor ¢
oofling with rubber grippers placed aroosd
i every 2 inches. The flooc of the exg® &
n dlactree grid, which could deliver s shotk
in the range of 12,000 to 18,000 voits &
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panel, and an electrio timer (accuracy 0.1
weearxd) were connected to the cage This

was devived by and bhas been
used for drug aseays by Pleiffer and Jenncy
{13}

The experimenial amimals

Unshaved mals rats of the Holtxman sl
bino #tram were used #a cxperanental anf
maly. They were 4 weelkn { age and weighed
between 130-141 g At the begimaing of the
expertments they were boused five animals
10 & cage wers fed Rockland Complet Lab
Dret for Rats snd were watered fram botties

aress as that m which the expertments were
perforrood. The tempersiure { the lbora
tory renged from 19 t 23°C. Rectal tem
porutures wero taken with thermistors (Tele-
thermaometer—Yellow Springs Inst Col
The thermistar probe was inssrted aboat
J em int tho rectum snd the temperature
was checked before, fter and on the minute
durmg the experiment

1 Procedurs for rormothermic control expen
menls

Fifty anbnals wers meed in these experi-
memis to determine thoe { desth for ¥7°0
animaly exposed to 4 pereent O +~8% CO ~
S1% D, Tho rats were tested separately
a2d beerved for collapee, fist gaep, and

Tmmedlately

were left in the room sir to deteroine
whether vpontanecus recovery coald occur

N artificial respimtion was employed and
none { the porr antroals

from the ehamber Babseqoently bn the sco
ond group of 25 camtrol ope snimal lived
appreciably longer (8.5 mmutes) and thuy
thero fs & poselbility that this animal might
bare recovered spontancoualy if removed st
8.0 minutes. Thuw the exposure time for
the hypothermic antmals was lethal to
934 of the eontrols.

II Procedure for hypothermic expenments
One hondred animab wrre weed In the

s
cedure wes exactly the wume for both of
theee two groups. In esch case the rats wero
tested separately in the chamber Their
eclonic temperatares t the begmning { the

‘were between ¥7 0°C and 37.5°C

rats have difficulty in bremthing even in the
Dormal thexe below this

After the animals were removed from the
thamber they were dried with  towel and
placed oo a table t room temperature to gt
wurm and recorer withow! asnsbance \etther
artifichal warming par sridicial reepiration
was employed.

III Procedurs for teach ng rts the condi.
Troned response
The rat was pot in the test eage already

During exposcre t asphyxie the eontrol
reis tempersinres did not yary from the
normal body tempersture by more than
erC.

As determined br the time of kst gasp
the mesn survival time for the nocmothermlo

25 tests 1o animal Ived knger than 8.03
mimrtes, this wae seleeted as the time when
the hypotherm$a animals were removed

described, H was pisced o tho pole three
timen, vir, placed once with his head up
ooco with his bead down, and finally wa
walled acrose the grid and allowed to climb
the pols unalded. Whh the anhnals at a
dirtanco of 5 inches from the pole, the baxzer
was sounded for axsctly § seconds, after
which time the shock button was pashed,
once T sevonsd for three more secoody. I
at any thme the mat fumped ont the pole
umer burzer andjor sbock stopped mmal
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tapeomaly The animals were subjected to
this procedure until they were ble to olimb
the pole 10 times saccemively

Definrtrons

T8 ~tales shock. Rat does not jump onto
pole even when ahocked (8 0 seconds).

UR wuncond tioned  avordance  response
Rat jumps onto pot  ooly after being
ahoeked (5.1 80 seconds).

CR =comditioned arcrdomos rispsnss Rat
jurops cnto pole after bewring the burrer
without being ahoeked (0 1-5.0 seconds).

Learning =abiluy #o learn CR. Comprived
T8 UR and CR [n any order until and
includ ny 10 comscmtice CR's.

3

= ability to daiw OR 24

Mowrs after osphyziation. This was ecmopared
with the performance of 10 testa for CR e
belore and after asphyxietion.

Frrjormancs =the peroentage of CR s per
formed during 10 eonsecutive testa.

Latency =lengih of tiswt needed to perform
the CR under standard conditions.

IV Mawfemance tests

The 80 rat used in thew experiroents wers
tested for the memtenance f & eondittoned
response after arphiyxia. The rets wero sob-
Jected to a learning test 24 hours before they
were to be asphyxiated in the chamber They
were then exposed to Procedure IT described

-t
[

L; "11“{

time elapmed betwren oot of ssphyxmtion
normotherntic, 4-week-old rata (covtrol serics)
the lest gasp was 7 40 moyntes

1
B1% ) amd the uamfﬂf:f
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sbove and 24 hours later they were apaic
tested for maintenancs of CR. The total time
required to performa 10 consecutive CRa,
inctuding T8 and UR', was recorded alter
asphyxie. This was then eompered with the
times which had been recorded for the same
tests before asphyxis.

T Learning tests

The 50 rats in the Leant ny experiments
‘were subjected to Procedure I and 24 hours
Iater they wers tanght to cimb the pole.
The lesrning ability of the Mainienance
anhpaly srrved &3 normal controls, Differen-
cea in the time telom to Jeamn the condic
tioned response both before and after
asphyxis wers compared,

V1 Follow xp

Bix days after asphyxia tbe animaly were
again suhfected to the CR tost. They had
not boen tested sinon their tests sfter asphy
xit bad been completed. The buzmer was
soanded 10 timem end the number of TS,
UR' and CR s were counted, ruther than
the time m scoonds, This pplied t both the
Ma  remance and Learning antmale.

Results
Yotmothermic control exrpeniments

Time of last gnsps The time elapeed
between onset of asphyxiation and the

- -

I

"
mixture 4+ Op § COpand
Gyl ety )(,)q'hml‘nlh
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Fig 2. Exampie of fall in colonie temperature
durig 5 miznies of eooling in lee water

last gasp for 50 normothermic controls is
shown in Fig. 1 The mean time of the
last gusp was 7 40 minutes and only In 2
cases was the deviation from the mean as
much as 15% (range 6_5-8.50 mmutes)
Recovery Immedmately after their last
gasp the rats were removed from the cham-
ber and wers placed on a tabls at Toom
temperature to determine whether spon
tantoas recovery was possible. Voms of
the 50 control rats recovered. The dotted
lno In Fig 1 shows the asphyxietim
ﬁmed&ﬂ!minntnmedmthnhypofhﬂ
mic experiments. As i seen In the figore
only 3 rate took their final gasp after this
timo limit and  of these gusped caly 0 03
and 008 minutes longer Experience with
& wido variety of animals has shown that
under the conditions of the experiment
spontancoms recovery b not posible dor
Ing the last half minute of gueplng Ae
cordingly thus 8.02 minutes of exposare
may be conmdered to have been bethal for
all bat, posdbly one of the controls (93 * )
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Hypothermc experime (9

Cool #g rate Fig 2 illustrates a typical
example of & coolmg eurve This charts
the fall in colonlo temperature durmg 5§
minutes of exposare to ice water in the
asphyxiation chamber It shows a fall of
less than 1 during the first two minutes
of expostro but s pereipitous fall there-
after In Fig 3 are plotted body weight
and colonlo temperatares after 5 mimrtes
of coaling In ice water for 100 hypothermic
ruts. As ls seen from the figure, the experi-
mental points are scattered over a wide
range with no definite relationship between
body weight and final colookc temperature
Most of the animals (78 %) cooled to rectal
temperatures between 25° and 31°C. At
tention is also drawn to the fact that In
1o less than 22 animahs the rectal tempe
ratures had fallen only to the 32° to 36 C
rango at th end of the experiment.

Recorery In coutrust to the normother
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mie ecntrol rats, the hypothermic rats
never roached the stage of gasping but
reached at maximuom, a stage of alow
laboured breathing. About 7.5 minutes
from the onset of asphyxiation the general
condition of the animals started to fm
mrove Abont 5-10 minutes after the
animels were removed from the gas they
hed all perfectly recovered and without
asdatance. The righting reflex, muscle
tane motor function of the legs and auro-
palpebral reflex to hand clapping, all ap-
peared normal The immediate survival
rate was thues 100% among 100 animals.
This is a significant contrast to the 50
normothermic controd where at maxd
mum, 6% (probably only 2 %) of the ani
mals would have surrived an asphyxis
tion time of 8 02 minutes. It is emphasized
once more that in spite of & rather small
reduction of body tempersturs in no less
than 22 of the hypothermio animals, they
all survived. Six days after asphyxiation,
all 100 rats were still alive and in appar
ently good health.

Vaintenancs tests

Fifty ammah which had recovered with
the aid of cooling were tested for ability
to mamtain the conditoned avoidance
response (CR) for a total of 48 hours (24
hours before and -4 hours following as-
phyxistion) Before asphyxia the rats per
formed 10 CR s at & mean time of 14 6+
0.5 seconds. After asphyxiation the cor
responding value for 10 CR # in the same
ats was 14 0+ 0.5 seconds. The difference
is not significant The test results thos
indicate that on an sverage both the
performance and the Jatency of the CR
after ssphvxiation was matntained with

the same accuracy and speed us before.
Further analysis revealed that In nine
cases the rectal temparatures of the rats
hed fallen oaly into the 38° to 38°C range
daring the expermment. When the lateney
of 10 CR # was caloulated for this gronp
of animals and comparod to that of the
remaining 41 rats it was found that the
former group performed 10 CRu at &
mean time of 17.2 seconds, while the cor
responding figure for the latter group was
13.3 seconds. The differenco (39407 st
cnds) s significant (P<0 001) Thia find
ing Indicates that the degreo of neurooal
proteotion conferred by hypothermis it
related to the degree to which coaling
procedures are effective in lowering body
temperature,

Learning tests

Twenty four hours after asphyxiation
50 animals which had recovered with the
aid of coollng wero tested for abllity to
Jearn the condrtioned svoidance response
Tho reeults of the learning tests of the 5
Muintenance rats before they were sub-
{ested to asphyxiation served as the nor
mal control series. The mean valne for the
Learning animals was 47 8+18 seconds
and for the contral series it was 38.0+16
scconds. The diference 9.2+ 4 seconds b
significant (P<0001) Whie the 50 coc-
tral animals had to perform a total of 662
tests in order to lewrn 10 consecutire
CR s, the Learning animals needed 10%
more tests for the same performasee. A
comparison was also made between Coo-
trol and Learning animals of the perees-
tlgedi:tﬂbuhof’IBl.U'RlnndCB'
of the learning tests rather than messoring
the time meeded to learn 10 CRs. It ¥2%
found that no eignificant differences ¥*r®
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Tarix 1 Percentoge distribation of TS's URs and CR + dunixg learming of 10 comsern
fire condulioned arodance reflexes

Coatrod ~ B0 ontrested Maintcnance rsts (643 text ) Learning = 30 rata Leamlng CR after asphyxda
tiom (T*2 tests).

Learolog ebility
Prrformance Coatrad Leaming Mean differences P
T 184+18% 0tLs +.8121 <02
TR 51108% 533100 +04%)13 <7
R Test18 TIAE T -30t23 <a.

present in the behaviour of the two groups
durmy learning (Tsbds 1) althongh it took
the waphyriated anfmaly more thme to
perform the required 10 consecutive CR o
Tho acouracy of performance was the
same s for untreated controls (the 10
CRs of Maintenance animals befors
wiphyxia) In that eech of the 80 Learning
snimals was able to perform 10 conween
tive CRa. The latency of 10 CRs was
162408 seconds for the 50 Learning
animals and the eorreaponding figare for
50 untreated controls was 14.8+0.5 sec
onde. The differenco (1540 8) fs probable
(P<005) A further analysia of the ma
terlal revealsd that of the 50 Leamning
animals, 13 had rectal temperatures bo-
tween 38° and 32°C at the end of the 5§
mimate cooling period. A stmilar statistical
difference was found in the thme for 10
CR a1 noted previomly The 13 animals
above 32°0 performed at a mean time of
181 eeeonds, while the 37 snimah balow
33'C took 156 meconds per 10 CR
Togetber with the Maintcnance antmals,
there wa & total of 23 whoee tempera
tures feil only to between 38° and 32°0
end 78 anfmale with temperatores below
32°C The mewn time for 10 CR  in the

former group was 17 7+ 1. seconda and in
tho second It was 14 440 4 Tho difference
betwren the groups, 33413 scconds,
dgnifl (P<00l) Terl o and
Iatenoy of CR for animahs with rectal tem
peratures bedow 32°C did not differ wlg
nificantly froan normal controls (<0 6)
It was concloded that learning ability
s & alightly more sendtive test than the
maintenanco of & conditioned respounee
After asphyxls tho timo needed to keamn
the conditioned avoldance response wa
allghtly prolonged and 0% more test per
rat were needed to perform 10 consecntive
CRa. Homever the behaviour pattern
during learning and tho accuracy of pee
{ormance (i not differ from normal con
trola, although lateney foe CIR wa alightly
mrolongel. Theso findings indleato alw
that the degroe of reduction of body tem
perature during sasphyxiation ks impoctant.
As indiated by both tho malntenanco arul
the learning tests, full proteetion was peo-
d oed only in animals who cookel to lems
than 32°C in five minntes. Tho lateney
petiod wna significantly increased for ant
mals whoss temperatures did oot {11
below 32°C Howover in the caw of
the snimala whow colonko temperatares
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Taern 2. Follme-up 6 daye after asphyziation
Accaraey in performance of 10 terts per rat was detarmined.

50 Jaintenance ruts
Performance (500 toata)
T8 10+0.4%
TR 2840, %
CR LR R EL

dropped to below 37°C neither performance
nor latency of (R could be distnguished
from normal controla.

Follow-up teals

Thers were 50 anumals in both the Main
tenance and Leamning groups. Five deys
after they had completed their mamte-
nance or learming tests, the rats were put
back m the grd cege and tested agam, 10
times each, Thewe data were not reparted
on the actual time taken to climb the
pole, but rather as the number of T8,
UR s and CR x. There was u total of 500
tewts for each group (Table 2)
Yy It was found that the animals who
Jearned to climb the pols before anphyxia
retained the conditioned respones 44
better than those taught after asphyxia.
However both gronps were within the
ranges of normal and the difference in
peciormanee of CR s was ressonably ex
pluned by the deaign af the experiments,
which gave the Maatenance rats a total
of 500 tests more than the Learzing anl
‘mals. Thus, 100 %, of 100 cocled rats were
abls to revover from ssphyxia and learn

50 Losning
{500 testx) Aloan difference P
A4t08y —At08 <001
18200 % PSR < 01
$20+11% [YEST] <001
Ducosdon

Apparently the earliest recorded refer
ence to the clinical use of hypothermm &
a comment by Ibn Siena (Avicenm) [7].in
which he recommended that Hmbs to be
amputated be packed In snow and fce to
Teseen: the pain. In 1824 Edwurds obeerved
that kittens required a looger time to
drown in eold than in warm water but
it was not until 1849 that the possibls
applhieabon of hypothermia to neonatal
resuscitation was suggested [B]. Since then
hundreds of experiments have eqtablihed
{for neonatal guinea pig, pupples, Littens
and piglets that cooling w a defente
against death resulting from ssphyxia [0}
Hypothermis proved benefickal whether
oooling was Indoced before asphyvxiation
oc dunng asphyxiation [11}.

Although the rescha of a dinfesl trial
compnsing 10 severely asphvxiated fo-
fants are suggestive that hypothermis B s
proteetion againat neuronal damage [16}
controlled experiments were neceseary be-
fore conclnsions eould be drawn. Rats
were selected as the test animal becanse of
their extensive use in physiologieal and
peychologscal experiments perticnlarfv i
conditioned response testa, their il

andjor matntal dithomed 8
reflexes wrth an sccuracy in performance
of 0*-60% six days after asphyxiation.

ity and blological uniformity
The rat however s something lees then
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ideal for experiments whose results are to
bo epplled to problems related to esphyxia
neoostorum, The voung of thiy species are
wmuitable for these tests, since they are
boen In & very immature state Because of
thie they are both far moce tolerant of
asphyxis than is the newbom homan in
{ant and are far too immature to bo tested
for conditloned responses. On the other
hand the resistance to asphyxis of the
4-week-old rat fs much lesa than that of the
nowbarn koman (11

Howwyer by asphyxiating the rats in
4%0 imtead of 0% Oy, survival of the
normothermbc controls was prolonged to
74 minutes. This permftted a moderate
degree of ocooling to be schieved in the

which are similar to those observed for the
human infant (7] Many soiwequently
showed behavioral evidence of neuronal
damage which was accompanied by dis-
tinetly rmpaired learning ability as com
pared with normal controle [3] However
noee of the many cooled guines pigs
whith have recovered from lethal expo.
sures to exphyxia have shown the neuro-
logieal oc behavioral symptoms which
Windle and Becker & Domnell [10] repar
ted. In ey p
asphyxie has been shown to produce both
widespread lesions in the central pervons
system and neurologieal aberrations [13).
In consddering hypothermis as & method

i 1 1

test animale which wero cocled after the
beginoing of asphyxistion.

It i to bo noteq that the fully differen-
tiated brain of the young adult w extre
mely senaitive to lack of oxygen and that
v normothermio cortrols were less tole-
rant even of the 4% O mixture than pew
bom human infants are of total apneee.
Therefore the experiments reported here
may be conudered to constrtute a more
rigorous test of the effectivenes of bypo-
thermis in proteeting agalnat brain da
mage than when the asphyxiated infant
s cooled.

Infants dying from peonatal asphyxia
tave been foand to exhibit cerebral edema,

of flon attention must be drawn
to the posaible drawbacks of hypothermia
per s¢ Rata cooled to a temperature be-
twem 1 and 0*C abhowed a significant
Impatr in learning perfi with,
howerer thbe percentage of impairment
decrramng as the time between cooling
and testing incressed. However rats
whose body temperatures had not been
reduced below 13.4°C performed as well
a3 narmal controls (2] It is of fnterest that
no [l effeets from hypothermis were
observed in asphyxisted human Infants
cooled to minimal body temperatures
of 23°C [16].

Beveral aspects of the present expert
menta aro of interest in connection with

oon! hemarh ol damegs
[#] The extent to which thess changes are
present in bables who recover and the
extent to which they affect mental deve-
lopmant when present Ja & matter of die-
cumion,

Normothermio newborn guines pigs who
~Te resmacitated by means of artificlal
sration exhibited changes in the brain

problems of 1 ssphyxta.

The soggestion has been made to the
effect that hypothermis may merely post
pooe desth from asphyxis without setually
preTenting it. In these experiments 100
youny adolt male rats recovered spon
taneowsly and withoat obeerrable seque-
la from an exposnre which killed $1* of
the controls and probebly wonld have
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been lethal for 88 to 100% of the controls,
bad they been removed at the same time
sy the experimental animals, Therefore
the bypothermis did prevent desth from
anphyxin Rimilar findings have also been
reported for newbhm animals (guines
pigs, puppiex ead kittens} In every case
in which this suggestion has been tested in
comtrolled experfments 1t has been found
Dot to be & valid oo, Thus, the poxtpone
ment of desth cameed by hypothernus
was also Accompenied by a
prolongation of the time during which re
covery wia powliiske

Tho most significant finding in tho ex
petiments reported here wua thet rats
which sureived a lethal exposure {0
aspbyxla with the «id of hypothermia
neither forgot thelr previously lesmmed
Jessons nor were found to have st their
abihty to learn, as indicated by » cond!
toned  avoldance responss. Thuk, the
hypothermis treatment not only saved
their Hves but 1o the extent thet the tests
were & valid meossure also protectad their
mental apabilitres. Theso reeults were not
unanticipated, sines no evidenos of nouro-
,}ogl.edltqnalnhldbommmﬂlnthrp
number of cooled guinss pigs, mbbits and
pappies who had reenvered from exposures
which were Jethal for control Jitter mates.
Tha present report 3 fmportant, however
Beceowo ft presents  guantitativo data
whoso significance fiss been calenlsted
and been found to bo upequivocal

In addition the significance of these
results 32 enhanced beoause the cooling
wan Dot begun motfl & minutes after the
ouset of eaphyxmtion This showy that
hypotbermis 1 sctually & peotection
against bmin damago in asphyxia even
though cpohng #» delsyed until the

saphyxis fs well cetablished. This finding
han dinfoal implicntions, sz in most elind
cal sitnations the ecooling muat of necesmty
follow rather than preeede the onset of
asphyxls. The experimental findings con
firm the impremdons gained from the fist
teu buman fnfants which wers coled foc
ssphyxis pallida in Btockholm This o
Premsion was that the infanty, whos Hves
ws believe were suved by the treatment
wers mentally and payshologially fn the
pormsl runge and wers coutlmaing to
show normal growth and development
when last ween. These tnfants ean he eon-
trugted with the 1B who recovered from
asphyxia pelfids and were stodled sobe
sequently by Datko (5] Thess childrn
wht recovered from wsphyxis pallids
withont benefit of hypothermia wero
fornd to bave s highly mgnificant reduc
tion in ftelligence (meesared by 1Q) a9
compared with that of their nearest reit
tires [3)

The present stody thus shows thet cob-
sidrrable protection agatost asphyxis can
be obtamed by & elight degree of hypatiet
mia. The favourable development of ehll
dren who recovered from asphyxis by
means of hypotheemia is in line with the
present remths. Hypothermis cootoey
to offer promise, therefors in the fotore
treatment of nroostal esphyxia

Summary

Tha effects of hypothermis indweed
doring asphyxis, o6 mirvival and on Jeur-
ing and maintrnance of s condithantd
avoldance reepanse way stodied in 4-week
old mako mis o the Holtzmas altioe
atrain,

All anhmals wero asphyxiated in the
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same gat mixture consisting of 4% O,
5% CO, and 91 % N,. The mean time of
last guap in this gas mixture determined
in 50 noemothermio econtrol, was 740
minates. Mo normothermie anlmal reco-
vered when left at room temperature to
recover unsided after the final gasp.
One hundred rats were asphyxiated for
8.02 minutes. During the last 3 minotes
of the exposure to the gas mixture the
animals wero cooled in feo water After
this treatment 100% of 100 hypothermic
Tats recovered spoatanectaly

Fifty of the hypothermin rats learned &
conditioned avoidance response 24 hours
before sephyxiation and were tested again
{or performance and latency 24 hoars atter
asphyxia In these accuraey in perfor
mance and lateney of the conditioaed re
rponse were mantained.

The remaining 50 hypothermio rats were
sabjected to the seme learning test 24

hours after asphyxistion. In these the
average time to learn and the latency of
the conditioned response were alightly
prolonged, although the behavior pattern
durmg the laming and the accuracy of
performanee did not difer from normal
eontrols However thess effecta were seen
oaly in the animals who cooled minimally
during the experiment (lowest tempern
tures 36° to 32°C) the Iatency and
Teapomse times of those which cooled maore
effectively (lowest temperutures 31 to
25'C) were Indistingumhable from con
trols. Six days after asphyxiation all hy
pothermlo animals maintained s normal
peri of the conditioned
Iuagndngth.ttbeobuﬂedhn[nirmmt
in the learning animals was of & transient
nature

The present results were divcawed in
relation to the problem of neooatal as-
phyxia.
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Lapoproten Lipase mn Plasma of the Normal hewborn

Prelumanary Report

¥y BIRGITTA HOGSTEDT and BERTIL LINDQUIST

In 1943 it was ahown by Hahn that
plarma from a previomly heparmired ani
mal contwined & substance that coald
dlear & substrate containing triglycerides
1m citro This subwtance clesring factor’
or Hpoproteln bpase can be
from pancreatic lipass [4] Black e al. [8]
has studied the hpoprotein lipase sctivity
in cystic fihroats of the pancreas, a discase
in which thero js & now well-known faflare
to absorb fate dus to & deficlenay of pan
creatio lipase. In this study messurement
of plasms Hpoproteln Hpase sctivity m
vitro {alled to show a satisfactory riee fol
lowing heparin administration amoog the
Hibrooystio ehildren as compared with the
pocmal control. The question was reised
whether this finding represeated a se-
condary effect of poor intestinal abeorp-
tion of fat with an insufficlency of the
scrum Hpids to riee In the plasma

It is established that the serum Hpids
are low ¢ birth [6 7] This also apples
to the triglycerides [2]. During the follow
ing weoks there s Lndependently of the
kind of fat supphed a mariked riso of the
serum liplds [5).

By measuring the lipoproteln Hpase act!
vity in the newbom infant fmmediately
after birth 1t should be poslble to study
tht  etivity In & sltnation befars an indi

vidual has recefved any exogenoms supply
of fat or any other kind of food and when
the serm pids thos are extremely low
The purpose of tho present {nvestiga-
tion was to stody the lipoprotein lipase
activity in plasma of normal newborns
after administration of heparin. For com
parison the same stody was applied to s
series of nocmal subjects in later chfldhood.

Expenments

The erperimenial serres conmwted | mx
foll term newborn infants {Table 1} Al the
mothers { the children used for the investl

and

beatthy chiliren In the ags {7 to 17 years
were studed. These studies wers performed
carly in the morning when the hidren were
aating.

Aethod. Between 1 and 3 hours after deb-
very the umbilical vein was int bated by an
ordinary plastw tobe and  blood semple was
oollected wrth citrat to form & 10% citrate
sotutson. F Tlowing thw a 0.01* solution of
heparm was mjecied in  dose { usaally 01
mg/lg body werght, and blood semples were
coDected as befors at umally thres different
mterrala withm 10 to 30 min  {ter the bepa
rn injeetion Tho ditfersat blood semples
were centrifugsted and plasme was prpetted
T

The Upoprotem Lipase actrrity was deter
mmed according t  the method of Boberg &
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TasLe 1 Lypoprolers |ipase octicaly = plarms of nr xormal wewborns (Cuses 1-0) and
air older children (Cases 7-12) afier kepoin administration
of
et of lipe ted  Dow of bep
Welgit protein Hpwee  aet rin (my/iy
Cune  Bax Age (g} T (k) (REq/mlfmin)  body wright)
1 é 294 18 00150 (31}
: § m 1 00330 o1
175 00250
o g Abih g 38 aen
5 @ i i* 0.0%3 alo
s 2 53 12 LY
1 < Ty 5 4 0.0383
e & tyn M 13 gotar
3 & oy 30 s »
10 4 nNys 4 12 vaate o
it d 15yrs 43 17 Vit
1 o~ 1Ty 50 1 [Y25
Obtalned by extrapolation of the Iipoprotein Hpass activity 1o orro taoe

Carlson {11! The principis of the woethod ia
as follows. The wnhetrate oconsieting of
in & rolxture of albomin and a

buffer with necbetion pH of 8.8 way bn-
cubmted for different lengths of time with
plasms from eech blood swmsple, wnd the
smount of free fatty ackd spht off was deter
mined accordmg to Dale (3} From the
vaines thus ottained the Hipoprotein hpase
\ decticity m each bfond sample expressed an
/mxmtqufﬂknuol[utywld-anndpf
ml plawms per min, was computed. Thew
Irgares wrs in tren plotied oo s Jogeritione
eporiinat agamat the trme Intervale for the
different blood suoples afler the heperm
injecthon an » Cartesian comdinete and the
Atmmation ret  of Lpopeaten pese actrvity
was then graphically caleulated  Similer
sudies m dividuale in which &t has been
posaiblo to obtam mult pla blond samples
after the heparin tojrction has shown that
the decar of bpayeotem Lipass act hity from
plaana, 10 mun tes after o dose of 6 1 gl
bady weight follows an expoosoiial fone

W are gratetul ¢ Drw Lo A Curbaom snd
J Boberg Emg Custay ¥ Resesych Imststwt
Btockholm, for proviimg we with the mrthed.

thon |11 Inspections of the s logarrtbale
plots in the present investigeiion sl d
monstrated that in all patients ons exponen
tl aduquately described tha (all in fpopre-
tem Irpewe activity during the itorrs] sw
ded.

Results

The resuits are presented [n Table 1

In the Bowborus the mean balf lite o
the Hpoprotein lipess acthrity in pleas
war foumd to be 154 min (mange 1 -3#
min} Ths mean value for the lipoprotem
Hpaso attivity as extrapolated to pef0
time amounted in the sme ouscs to 0 031
HEg/mli/min {renge © 023-0 035) The e
responding fignres for the older cbDdms
investigated were 133 min {renge 1- !
min) and 0 (4 wEq/mlfmin (mnge 0011
0 048)
In pooe of the subjects stadid coid
any Hpoprotein Lpase activity be o
monstrated b plasma belcoe the hepard
injection.



Discusston

The newborn infants investigated here
nrobably have had Jow serum lipids at the
ime of the lipoprotein hipase stody as they
d not received any kind of food before
bis study In spite of this the Ifpoprotem
ipase actlvity in plaxms following bepann
wdministration, es judged from the values
“alenlated at zero time was not appre-
-ahly Jower in thess snbjects than In the
dder children. Furthermore the elimina
fon rate of lipoprotein lipase from plasms
vas of about the same order in the new
>orma as in the older children, if any dif
erence, the ellmination seemed to be o
ittho alower In the newborns. The findmgs
eported here seem to indicate that in the
»wwbarn infant the prodoction of the L
wprotein lipase enryme need not be in
taced by an exogenons admintstratian of
et or ancther food conetitnent after
drth. On the other hand, it may be sald
hat the newborn Infant sceme from the
weginning of life to be well equipped for
ooyuming the fatoich breast milk, at
cast as far as dearing abeorbed fat in the
ood s eoncerned.

As mentioned above in cystio flbroaks
L the paneress the lipoprotem lipase acti-
ity in plasma following heparm admini
tration has been reported to be lower than
0 normal controla {8]. In the light of the
ewults prescnted here thia finding need
ot necessarlly be related to the actual

level of the serum lipida. Further studies
1nto this problem are fn progress.

Summary

Lipoprotein Epase in plasma after hepa
rin administration has been studied n wix
newborn infants immedistely after birth
and in aix normal children between the
ages of 7 and 17 years. The activity of
lipoprotein lipase was, rding to the
suggestions of Boberg & Carlson [1}, eva
Tuated. (1) as the elimmation rate of this
enryme from plasma expressed in terms
of hall Lfe, and (2) as the valve for the
Lrpoprotein lipass actinty extrapolated at
zero time after the heparin injection, ex
pressed In terms of gEq of fatty acide
released from a triglyceride substrate
per ml plasms per min,

The values for the Lpoprotein lpase ac
tivity fn plasma thos obtained were pot
appreciably lower in the newborns than in
the older children. The elimination rate of
the lipoprotein lipase ctivity amounted
in the newborns to 15.4 min and in the
older children to 13.3 min (average values);
i thero was any difference the elimination
of lpoproteln Lipase seemed thus to be &
little sower In the first mentioned gromp
The tmpheation of these findings fs discus-
sed 1n relation to the possible role of dle-
tary fat as inducer of the production of the
Hpoprotein lipass exzymme
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Erythroblastosis Foetalis

A Survey of 491 Consecutive Cases of Rk Immumization in Pregnancy
Part IT Liveborn Affected by Erythroblastosts Foetalis

¥y ALYRED SUNDAL

In the 10-year perod 1951-1861 all
oftspeing of conscoutive Rh-immunmed
pregoant women admitted to the Jater
nity Hospital in Bergen have been exam
ined. Tuble 1 ghrea the mumber of stillborn
lndhvnlnmtnhnh"hhhlzmnlyﬂndh-
ease in this consecative study

In & provions paper [5] findings n 31
stilban with erythroblastosls foetalis
(ed) have been discumed. The programme
for the coming years based on the ohtet
rical history in previous and present
preguancy bas been given, almmg at—if
powible—s lower stillbirth rate and more
Uiveborn In cases of Rhdmmmnbzation.

Table 1 gives the mumber of stillborn
and Hreborn infants with haemalytio dis-
case It:hcrnthxtﬂ‘.!'l‘,;dgh,mg
of Rh-immunized pregnancies were live-
born and 6.3 ¢ stillborn.

01480 liveborn 1 dled with haemalytio
discase These caws were seen in 20
peegnancies In 10 Rh immuonized women.
One woman had two pregnanc

Tin

in utillbirths due to e.f. and one woman
bad twins who died. One of the infants
wus only mildly affected by haemolyte
disease and dxd Dot peed exchange trans-
foaiom, but died of cerebral haemorrhage.
We thus have in cur survey 20 deaths dus
to ef, making 4.3% of all the Iiveborn
with haemalytie dbsease, of whom 85 7%
survived.

ATl the liveborn, those surviving and
dying except one wers transferred to the
Children s Howpital for further examins
tion and treatment ss scon as possible
after birth. The cnly case not referred to
the Children s Hospital wus a eeverely ill
infant who died tmmedintely after brrth
in the Maternity Hospital.

In thie paper we will describe our find
ings in Iivebomn infants with haemolytie
diseass with regard to the obstetrical
history and signs and symptoms in the
mewbom.

Of all the lirebarn (400) 262 were given

+ o to omr

Part 1. BufTbirthe Due t
Fortalia publiebed
Suppl 135 209, 1962,

3 QNTI fcm Fudeeriss, Vol 12

FErythroblasoms
I Acks Prdwat (Shecih),

present fodications. To 198 th heemolrtlc
disease was so miid that no exchange trans
fusion we necded. We have to add foar
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d women 491 con

Tanix 1 Offapring of BA-i;

tyre cases (1951-1961)

Liveborn
X
treatrens

Yours Bellboem. Total Exch, trunst given Dred Brarvived
10911954 } n L bl £ 4 ke
10641981 b2t b= 152 17 i
Total

Number 31 480 22 18 1n

Pe ceut 3 w7

caves from the untreated group to the
treated group as they were severely ill with
o.l. at birth and died soom after birth be-
fors any treatment could be given. The
number of liveborn with haemalytio dis-
ease sovere enongh to need treatment
thus comes to 228 (88%) The group in
‘which the ef. was so mild that exchange
transfosion waa v tne 194
canes (47 %)

In a previoms study [4] of the offwpring
with el from Rh Immunired women we
have discumed the cases occurring from
1851 to 1654 In this paper we mil there-

) Aore include only the cases from 185481

oompriang 378 liveborn. The casea from
the last seven years have also been exam
ined more uniformly and exactly

Indications for Treatment

When a pregnant woman with Rh-antl
bodlea goes into labour the Maternity
Hospltal always infoems the Childrens
Howpital, which admits the child fmmedl
ately after birth for examination and treat
ment.

Our policy concerning the need for treat
ment in the newbom with heemolytls

disewso (exchangs transtumous of blood)
has followed these lines:

Treatment given smmediately after birth,
A direct Coambs positive newborn child
who is severely {ll with hydrops or with
sovers ansemis 1 given treatment im-
mediately after birth (within the first 3
minutes ar less) to eounteract the dreala
tory faflure and the severs ansemia.

Treatmen! qiven soon after bith The
indications for exchange transtosions bave
been anaemus with the haemoglobin fn
cord blood 85 % or Jower and/ar 105 o o
lower in capiilary blood in the first hovrs
of life (up to six hours) Or indirect serom
tilirubin in eord blood 3 mg % or bighe
(Bedfare Beptember 1668 the lmut was 2
mg % or higher) As & rule these ehilkdren
are in good health withoat severe snacmié
and without increased venous pressot
Exchangs transfustons are given withi?
the first hours after birth but not &
emergency treatment.

Treatment later sn the jirst week Ex
change trandusions ars then given
centrol hypt_-rI:allu-uhh'u.cn'nil.Sﬂ“““l’ﬁ
rubin valoes (Malloy & Evelyn » method}
over & curve represented by 12mg% 8!
12 hours of age 18 mgo; at 4 boo™®
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age, 18 mg% at 38 hours of age and
20 mg % at 48 hours of age and later in the
first week, have been the guide for ex

1 ranstoh Low h
valurs a8 mentioned above have only been
the indication for exchange tranafusion
at birth or fn the fist few hours after
birth,

The amount of blood for sdequate
exchange tranafusion has as a rule aver
aged 100 mlfkg body weight. Exchange
tranafusions of blood of less than 130 ml/kg
body weight have been reckoned as in
complete exchangs transfudons,

Tobds

kg body weight we hare ueed haemo-
globin values under 80% in the 2nd week
and under 50 after 14 davs of age

A Findings in 378 Netcborn swath Haeme-
Iytic Disease 1954-61

Tablo 2 grves the kughest Lire of 1acom
plete antibody 1x pregmaxcy in 353 patients
the number of liveborn with heemolvto
disease [n each group the need for ex
change transfusions and number of ex
change tranafusions given.

As highest titre of meomplete antibody

As to the teclnique of exehange trans-
foucns the following precautioms have
been taken. If the infant was severely il
with heemalytio disease (hydropic sc
verely anaemic, with cardiae faflure) with
sigma such as palencas, weakness cyanosis
or with respratory diwtresms, we have tried
a]ﬂr\-r'.belnﬂuledm]:lr-umby
r+dmlly taking mors blood out than in
M venoos preseure of 0 mm has been
buhnd.Bntvroh;mnzmlllatrdm
out deficit of more than 80 ml of blood
fullterm bables In severe cases with
srealatery failure oar object bas been to
44y to bring the ¢hfld over the fimt very
hours. In these cascs we have
~ intended to perform complete ex
“hange tramfreon but bave been eontent
ith an exchange transtoddon of sbout 75
g body wemght for the fint transto.
o0 In such cases we have also atmed
@ving small out and [n injections of
IO—GmIRdhnen!rdbluodc-:hﬂnw
Simple blood tramsfosions after the
mtﬂkdlﬂehmb&nglrmmslu
1o comrect & low haemoglolyn A &
T for ordinary blood transfusion of 15
© a max. of %0 m] sedimented Wood per

m pregrancy we have regutered the
Tighest titre found cn repeated serological
tests for antibodies by the albumin aggln
tination method, indirect Coombs aggio-
tination method and sgghutination with
ensyme treated cella
The height of the titre has never been
uned a8 & guids for treating Eveborn with
haemolytic dmesse but with jneressing
bewght of incomplete antibody titre in
v there is an ing need for

exchange transfusion In the groups with
the lowest tatre under 1 32 61 4 had no
need for treatwent and the 30 , needing
treatment received an average of 13
4 " each In eompark
in the group with a tire over 1 1288, %,
needed treatment and each tremted cww
received 2 O trandosdons. When th marxf
mal titre of incomplete antibody .
1 1024 or more (T ble 2) 30 of 4] (¢
needed treatment, often repests |
change transfosoms In this grow;
the hggheat titre ecwch tremted g,
needed n an arerage 2.5 exclia
favions

T tie 2 aleo ahoms the t ( —
bom with f whodied It -

——
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TarLm 2 Highest liire of i i ibody 1 prey y meed of exch transfu.

x . > !
and mumber of e tronaf giren 12 378 ¢0 livebor w1th
Aaemolytic disease

Exchange
transfosion Namber of exchange Patients thet died
titro of —————— tramafosione pesded ————
ts Not Nok
sntibody Numbee grwa  Ghven 1 2 4 8 8 T 8 trested Treend
<L 8 [ 48 20 17 2
L 18 5 H .4 pUI. ]
L on 40 11 n 18 8 1 1 1
1 8 = 20 13 n 74 1 1
1L 122 b 19 24 12 8 21 1
1 2358 3 8 3l n 5 2 1 1
1 512 3 3 n 16 58 4 2 1 1 1 1]
151084 41 3 » Nl 4 4211 1 1
25 13 13 T 4 2
Total 378 152 228 13 58 21 7 3 2 1 1 8 12

& titre over 1 32 and in 11 the titre was
over 1 81°

The cord bihiniis was estimated In 345
pewborn with haemolytio disesss. The
values are shown in Tahls 3

In 177 newbamn (5L%) the cord bill
rubin was under 2.9 mg% and in 168

(48%) 3.0 mg% or higher YValues over
5 mg % occmrred In 63 (18%) over 7mg%
in 28 (8%) and over 10 mg% In 8 {(1-*%)
of the direct Coomba posittve newbom,

An we have changed the indication for
exchange trandfoalona becanse of hyper
bilirubinaemis in cord blood in the perkd

Tastn 3 Cord bilirubin need of exchangs trunsfusion and mumber of exchange
troufusnons

]
g oo
Corl ———————
bilirnbdn. Kot
mg % gven Qtren Kumbee 1
<09 10 1 11 1
10-1.9 83 87 ]
10-..6 81 17 [ 13
1.7 28 7 i 31 18
10-29 ) I3 &5 81
4049 1 0 40 13
5.0-59 20 0 10
089 13 15 4
70-78 1 13 14
8089 s 5
4 n 1
>10 3 3
. 18 18 £+ €
Total 158 a4 a8 13

e,
Number of cxchangs P tonts thet ded
traratusions needed ———

xXet
3 3 4 5 6 7 8 Trested treeted

4
51
[ 1 1
111 1 I 1
LR i
T 4 2 )
‘& 1 t
1 [

11 1 1
3 1 1 '
s 31 1
s T3 ORI -
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Tanie 4. Haemoglobin i the capillary blood after birth and pafients treated wath
exchange trumsfusions N wmber of exchange transfusions given,

Exchange
“mber of exchange Children that diad
bin fa the
eapuDary ot Ustreated  Treated
blood® Total  given  Givem 1 3 456 718 groap  group
029 1 1 1
20- 2 2 2 1 1
40— 49 I 5 2 2 1 2
00 10 1 ® 6 1 11 1 2
0 & . s 321 1
- ™ 12 12 7 2 1
0o i n 713 1 2
00— ™ s 23 0 9 41 1
100-109 a7 7 » v 631 1 1 1
>110 9 180 109 117 83 1 1
o n 2 * a1 L 1
Total m 182 28 1L T 3211 5 12

bere studied (from over 2.7 mg % before
Beptember 1838 to over 30 mg*%, later),
we shall study the 140 pewbarn with
haemolytle discase and o cord bilirubin
under 26 mg%. In 128 po exchangs
tranduson was ever needed but in 20
{14%) we had Iater to perform exchange
transfurions becawe of hyperbilirubinas-
mia,

Tablo 3 aleo show the card biirabén In
the newborn who died. Tn anly cne Infant
was the serum biltrubin under 30 and
1hh‘ut.hodkrrd&)cmh}nhinhﬂlnt
whose desth was due to cerebral haemor
thage and mild ef,

With » cord bilrubin of 3.0-6.6 mg %
the average mumber of exchangs transtn
«o0e in each patient was 1.5 compared to
33 exchang transtuvicne In each pewborn
when the cord bilirubin was 70 mg* or
mare

Fonlnﬁnurmghmnotrumt
sithongh the eord billrubin was over
30mg . Thess pathents belonged to tho

group of newborn with haemalytic discase
who died before treatment could be glven.
One patlent had a cord bilirubin of 3.1
mg %, be was Coombs negutive on admis-
slon, bat Jater the test turned to & wrak
positive- there wans no hyperbilirubmaemia
Later to indicats need for treatment.

Anaemia—Haemoglobin values under
954 in the cord blood or under 103% in
the capillary blood at birth have been one
of our indieations for exchange transfn
adon. Table 4 gives the haemogiobin values
in 345 pewborn with heemalytio disease
in the first few hours after birth. In most
cases it was estmated in the first 1-_ honrs
after birth but the age Hmit has been up
to 0 hours of age.

As peeviomly mentioned ansemia at
birth has been one of the slgms indicating
need of exchange tramsfusion. But of 229
infants, with & haemoglobin over 110% t
hirth, one or more exchange transfusions
were necded in 109 (48%) (average 1.5

b i each) This {s o
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TanLE & Level of haemoglobin ta the capillary blood at birth tn 378 cises of hda
1054-1961 Patients swrrrring and dyimg

Borvired Died
Haemoglobin

= Number  \umbor Perewnt  Mumber Peeemt
Under 49 ] L] ki3 b .
507 8 1 s 7 2
80-108 80 8 L] 4 &
Over 110 229 78 0l 1 04
Unknown n EY 91 3 ®
Total X8 81 17

contrast to the infants in the groups
with & hxemoglobin under 09% at birth
(89 newbom of whom 88 were treated)
that needed 20 exchange transfuaions
each.

The degree of ansemia s propartional
to the martabity from h.d. (Table &) Thus
nine dted (23%) out of 38 when the
haemoglobin at birth was wnder 50%—
compared to one who died (04 %) of 228
In the i (h lohi
m'er 110%) The group with unknown

globin at brrth includes some who
died immediately after birth.

Delivery in appropmate gestational

of reducing the rate of stillbirth due to et
Therefore it is of interest to sce the mm-
bers of spontanecos and induced laboun
1n our series and in which gestatfonal week
the birth ocourred.

Table 6 shows that In 378 pregnancies
birth oecurred spontanecualy in 178 (47%)
aiter mdaction in 184 (48%) and in 16
(5%) the recorda were non infarmative
There is about the sme number of induted
and spontaneous birthy. In the subgroups
(brrthe in gestational week) there It aix
about the same number of spontancoos
and indaced birtha. Birth In the 35th-3TtR
gestational week thus comprises 22 (14%)
of 157 o7 Iy born and 25 (14 )

y weerk In selested enves of Rh
//tlmmntmtthom}ykuovnmﬂhud

of 172 in the induced group. Bt the death

TABLE 6 Geslahional sweek of spowtaneous or snduced labowr 1 378 cases of hda

1954-1861

Dirth, Laboar
gout tional

week “mmber Bpontaneous  Indueed  Unlmown
3ub 3 1 )
Itk 12 ) [ re
3Tth 332 1% 19
35th 81(10) 200 1)
*9ih and later =10y 100 13
Toknown " 2 L 1
Total 37807 1783 1m0 18

\wnber in brackets mdicatet newbom who dued.
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Tasrr 7 Spontastons or nduced labowr surnived and died growped according o haemo-
globxx value at birth. 378 cases of hd.n., 1854-1961

Burvived Died
Laboar Labour

Haemoglobin L

Nomwhee Yomber Bpont. Induced Unkmown Namber 8pont  Iadoced
Under 48 1 [ 1 3 1 1
50-7 . 21 L3 12 1 T 1 L]
109 0 78 32 — 2 4 2
Over 110 220 228 118 107 1 1 1
Unknown n n n s H 3 2
Total s 241 174 17 18 17 1 12

mte W definitely higher In the indanced
group (85%) then in the spontanecomly
boen chikdren (2.8 %).

The high mortality in the induced born
Dables with h.d. may posibly reflect that
more severs cases accumulated in this
group than among the spontaneomly born.

T blo 7 ahows the cases groaped ac-
cording to type of laboar (spontancous or
induced) and the haemoglobin pereentege
In the newbom at birth.

Thirty-4ix newbarn had haemoglobin
under 804 at birth. In these cases burth
occarred spontaneowly in ntne and was
indueed in 17 Thus thers are twice as
many cases of severs mnaemiay In the
indoced group as In the spontaneous. The
higher death rate in this survey In chfidren
born after induction can be explained s
betng dus to mare severs cases of haemo-
Iytic dieease in this group. On the other
band tho procedurm of induction may also
Play & part in Incressing the risk of
fatal cateome fn these peverely affected
Babies. In all in the born
group there are 17{ nawboen with five
deaths (*9%) and in the indoced groap
171 newborn with 12 deaths (7)

induced 10 days

ealthy
I 1957 Liveberth, 1. Labour
before serm..

Cured.

1 1880 Livebrth {f. Laboor mudweed 11 da
befors term. Thre 1 512. Cord
robm 9 0 mg % Heb 84 o Qurculatory
fasimre and dwtrews. Elght
sxvh tramf. Cured (Fig 1)
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Nexborn whe d od S Heemelytic Dhs-
ease 195121961

As shown previoualy (Table 1) 20 oxt of
60 Coombe positive Lveborn died, mak
ng & mortality rate of 4.3 %. Tho children
‘b0 died were bomn between the 25d and
th pregnancy

Detafls concerning Rb-Immuntmation in
regoancy birth in relatfon to week of
regnancy induced or spootanecms laboar
ord bilirubin and haemoglobin, age at
eath, clincal axd post mortem findings
od other detalls arm ghven in T ble 8
The last estimation of titre was per
xmed in the 3th-35th week of preg

Age at oech. tramd |
hoars
ombe’  ————— Post mortem
et  lst 2nd  3rd Age tdeath Clniesl disgnos dhwgnons Remsrin
t+ 1} lij br Erytbroblast, Erythrobl. foet 2rd pregoancy
Amaemin Atalest putm. e orw 1] from birth
Atedect. pulm. Hyaline memby  (sectiw}
Rewpirstory ty
distrese.
++ 3 2hr Erythrobl. fost lx)::r-p-nq
Ansemia gravie. t the end of
Clre. the 1ot trapal.
LR [T 14 br Eiry throblat. Erythrobl foet.  3cd
Anacmia gravis. Drch-mnﬂrfih-
Cure. 2nd trendd had
wtasted,
41 13 hr fost.  Sth pregnaney
Ansembe gravie.  Af Ject puim.
Cire failare H; membe
Roep. distroes
+ Thbr Erytbroblast Erythrobl. foet  dth
Cramoa. Cereteal C v o dathe Cere-
rhage. bral bemorrhege
++ 17 2N Y Mk Eryt fowt #b
Prematarity Teterom gravia Beetro, placent
4 prama.
death at 3rd ex tr
++ 2 0 M Sk Erytheoblast, foot.  3rd pregnaney
Teteros gravie. Tetaros gravis, Sadden death at 3cd
Reap. dist ress. Ateleet, pulm. ex {r Herwmbllr

Somg .

mncy in two and between the 36th and
40th week [n 18 pregnant women. Table 0
shows the berght of incomplete antibody
titre.

In %0 children dying of e.f. the titrs in
the pregoancy wasover 1 81 in 19 and in
14 over 1 512. The ons child with &
titre of 1 32 of incomplete antibody hed
only mild aigne of Rh immunization, and
denth was thought to be due muinly to
the poilmonary telectass and hyalino
membranes found at utopsy Th clinical
findings were also of respimatary distress.

The scrum ialircbin was estlmated in
the cord blood in 15 of th 1 children
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TarLm 0 Highest fitre of imcomplete anti
body 1m pregrancy reanling 18 a Lirebirth
wth Raemolytic disegse and whick died.

Higheet titre
of {noom,

plote Number of
ant body

2
NN

{Table 10) In one the cord bilirubin was
28 mg% in the others over 30 mg%.
The hyperbilirubinaemis st birth is not
very marked in comparison to thet in the
newborn with haemolyho diseass who
sarvived,

As to ths birth weight, seven out of 21
welghed nnder 2500 g

The haemoglobin percentage was meas-
ured at birth in 19 of the newborn, In
8 in the cord blood and mn 11 (becsume
of the cord haemoglobin had been omitted
in the Maternity Hospital in these seri
]

TaBLE 10 Serwm bilirubin 1x cord Blood
1 Rh-ammunized mewborn that did

Cord
bilirnbin

™ % Number

E2)
-4
569
780
>90 1
Unknown L]

Tot ) 1

oualy ill patients) the haemoglobln in the
capillary blood was estimated just after
sdmimion to the Childrens Hospital (in
nine tn the first iwo hours in one at three
hours of age)

Ansemia is of bad prognosts, especlaly
when severs The haemoglobin was wnder
05% in the cord blood and under 103 in
the camllary blood just after birth in 18
out of 21 Two newbarn without ansenit
af birth bad mild haemolytio disense bt
died of pulmonary complications and cere-
bral haemorrthage. Severe ansemls (hae-
moglobin under 60%) occurred in 1
thents who dled.

Tapn 11 Haemoglobia sa cord blood or 1 capillary Wood 1n sewborn dyng of
ha molptic disease

% Number Cord bisod Uﬁry

2
T
-4
e oG

Unknown

et WL
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Lamere 12 Geddloult«bofblrﬂudu/
nduced labour 1n 31 cases
o{)uh swcho died (1851-1961)

Birth,

estational  Yomberof  ——————
week prwgoancies  Spomt,  Indoced
38th 2 12
Ttk bt
Ixh n 3 ]
Inh 1 1
Term 4 2 2

T

In e peegrancy  pair of twine.

Table 1 gires the gestational week of
drth and whether labour was spontane
s or induced. In 20 pregnancies re-
ulting fo .1 Hvebom Infants dying of
uemolytio diseass, labour waa {nduced in
3 and ocewrred spontancowmly fn scven.
t i noteworthy that thers are more
leaths in the indueed groups than in the
poataneons, although there wers aboat
he ;ume number of hirths in each group
Table 6) among Rh immuntzed women.

The age at death and the canse of death
are given in Table 13 All patients who
died of hdn. died in the first 48 hours,
Thirteen dsed in the first 1 hours. In ooe
cam the death was caused by cerehral

h and In oas ated ke and
hylﬂnemcmbnmmmhemniden-du
the man cawse of desth.

In 18 patients the haemolytie disease
has been consldered the eanse of dewth oo
the baxts of efinical observationa and post
mortem findings. In 16 ansemia graviy
with clinical signs of ercolatory faflure
was the cause of death, and eight of these
died in the first foor hoars (two also hed
hydrops congenitus)

In the °0 patients who died of h.dn.
all treatment wus of course in vain. Many
of them were already severely ill at birth,
some moribund. But exchange transfu
sions havo been performed in apparently
hopeless cases also a8 woon ax powdble
after bitth to give the bables their only
chance of survival Those 18 out of %0 were
glven exchange tramfusdons. Four had no

TasLE 13 Aps «f death and canse of death.

Ansemia gravie
Cireatatory
faiture Tet. Ateleot,
Trese gl and
o at death,  Hydrope Atelect  fesom  Trame Cerabe
Rours wong. pabn.  death  death  membr  haemarr  Total
1 2
12 H N
23 1
Fin
e 2 ' H
o1z 1
13-2¢ H ” ! :
hnad 1 3 N
Total 3 ° 3 ) 1 1 n
Ak by atme
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Taprr 14 Death 1n connection etk exchange transf
Birth, Birth Agn ¢ gb ¢t
no. gevt. weight death berth Deuth

{sce Table §) Laboor wesk & hours - m-dh-:h
i Tndaeed 38th 50 +H 0 Jed wc. troml
Induced Isch 100 L T4 Int ox. traced

Todoced 3oth 180 3 ki) 1at ex, trased

~var Indoced th 1720 In wnknown 3ed ox, tramd
XX Bpoat Ikth 3100 45 23 3rd wx. traed

treatment three died immedistely after
irth ons was culy mildly alfected but
died with respiratory distress and the poat
mortem findings were atelectasis and hya
hne membeanes.

In five of the newborn desth ovenrred
In connection with the exchange transfa
sicus. Two of them had severs ansemis
and died during the fimt transfusion.
Three had icterns gravis and died during
the 3rd exchange transfuaion on the second
day of Life.

In the patients who died in connection
with exchange traosfusion the camee of
desth was inexplicable but they were
all severely Jil (savere anaemis Ioterus

, 1 gravts prematurity). These desths ac-

comnt for 22% of 228 patients given
treatroent and 13 ,of 382 exchange
transfusions.

Discassion

When Bh-immunhatlon oceurs in preg
naney wo to-day face two main problems-
to minimize the frequency of stilbirths,
and tbe morctality from hdx. during the
first days after birth. Kernicterm—once
s0 much feared—ean now be prevented
the erythroblastotie child is sd

mitted to & bospital with special facifities
for its care during the fimt -4 hoars of its

life and provided the serum bilirubin Jerr
1s kept moder eontrol by exchange trant
tusions of hlood.

According to different statisthes the
overall risk of stillbirths in Rh immunized
pregmancies is about 15-16% [1 & 7}
With adequate cars the erythroblastotie
newbomn child has & 03 % chance of var
vival [2 3 7] The perinatal mortafity
from ed. fa thus aboat 20%. The revalis
of the management of e { are most relubly
estimated from the perinatal moctabty
Btlilbirths and neomatal death infloence
each other reciprocally The rescrved we
of induction of labour and the spontancos
blrth of mast erythroblastotio chikdren b
supposed to give a high stillbirth rate and
low Deonstal desth rste On the otber
hand with induction of labour in selected
cants at the appropeiate gestatioml wrek.
some that would others jeo bave been o3
didates for stillbirth will bo born alite
while the liveborn group will pow contalz
more severely [l bables, Implying & r
of higher mortality Thetefare the #tfk
birth rate and the mortality rate mes b
looked upon as an entity to obtain F
liable information on the mansgement o
ef

The stillbirth mate in thin sucves %
6.3 % (5]. The stilibirths were mainty cav
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udequately contralled during pregonaney
ith faflure to predict or too late peedic
wn of severs immuntration, that were
berefore  sdmitted to the Maternity
{ospital too late In the etilbirth group
29 out of 30 pregnancies (with 31 «till
om infants) the foetos wus already dead
hen hibour started In ane caso only was
bour indured on & Iving ehild who died
wt before birth,

treatment. In 198 newbam (43%) the
haemolytie discase waa mild and treatment
was unnecessry As four severely ill
bables died before trestment could be
given, 266 (58%) of the erythroblastotio
newborn were in need of treatment.
Details concerning the Iveborn have
been studied in 387 consecative eases from
the last seven years From the tables the
findings for the highest antibody titre in

With appropriate control in pregnanry

y the cord bilirubin and haemo-

nd refocence to the Jaternity Hospital
doe time 400 ot of 401 comwecutive
Jeimmunized  pregnancles resulted in
ve birthe, The high Live-birth rute (83 7 %)
surely nflnenced by many factors. Most
{ the pregrancies reenlting in live births
ere sadequately supervised and cases
7o bern referred to one particular Ma
Tnity Howpital in duo time before birth
here the experinced staff have followed
2 plan for induotion of labour in selected
ey in the appropriate gestational week,
Out of 480 erythroblastotic liveboen
abicw-—many severely i1—20 died (4.3 %)
{ baemolytlo discase In correlation with
stillbirth rate of 6.3% & perinatel mor
tity of 10 8 % seerw to be favourable
Al the Yrebomn except one who died
irectly after birth at the Maternity Hospi-
U, wers immedlately after birth trans-
£red Lo the adjscent well-equipped Chil-
ren Hospital for supervision and care,
livery in & special unft and o short
#tance to traneport the newbom to &
wpital with special facilities ts supposed
be benefictal to the {ll babées, who can
glven treatment in the first half hoar
ter birth,

Of the 480 liv born 262 (57 %) were
Ten exehange transtoaions of blood ac
riing to the indieations given under

globin can be seen in relation to the num
ber of cascs In each group whether ex
chango transfudons were necesary or un-
pDecemary and the number of exchange
transfosiona given. There are correlations
between severs e and the necessity for
repeated exchange transfusions and a high
titre, high serum bilrubln, and low ha mo-
gobin level

In 382 of the hveborn the baby was born
spontanconly in 49 ., and after indection
in 51%. Ope hundred and eight erythro-
blastotic bables (309;) were born Letween
tho 35th and 35th gestational week, and
in this group induction of labour was per
formed tn 60 (86'%,) and in 48 (41 %) birth
occurred spontansomly

The high frequency of induction of
labour resulted in & Jow stillburth rute but
also in some severely {ll babics. The find-
ings in the pewborn dying of haemalytie
disoase are listed with special regard to
the obatetrical hitory in provious and
following pregnancies, and the severity
of the haemolytic diseese titre in preg
naney induced or spoutancons labour
cord bilirubin and baemoglobin, age of
child st death and post mortem findings.
Bevere anaemla at birth with dreulatory
faitre s the greatest risk and the most
common cause of death. With & heemo-
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globln of under 50 % at birth two of eight
newhorn dled and seven of °8 with a
haemoglobin between 50 and 79 o also
died, compared with only one out of 229
with hasmoglobin over 110% at birth.

Deaths {n connection with exchange
transtusions (during or immediately atter)
acooant for five nexborn children. They
make 22¢% of newborn with haemolytio
diseame, and 1.3% of the number of ex
changs transfuslons given. In comparmon
van Prasgh [3] reports the total risk of
death during or soon atter the exchangs
tranafusions to be 4% per patlent and
3% por exchange tranafudon.

Walker Murray & Rumell (8] point to
a major difference fn  indnced” and
spontaneous” cuset in regard to mortallty
from h.d.n. Five spontaneousty liveborn
bebies murvived despite savers disease in
contrast five of 23 ‘induced” habies died.
In our survey we alsc find a higher morta,
lity in the induced group compared with
the spontaneonsly born bables but tho
differrnce seems mainly to be duoe to
aocumulation of more cases of scvere
anaemis fn the induced group.

Summary
Tn the 10-year period 1051-1981 the
oftspring of 401 consecutive Rh immu
nired pregnancies representative ol a region
of West Norway were born tn oae Mater

nity Hospatal and the Iiveborn were carnd
for in one Childrens Hospital. The mill
birth rate was 6.3% and the neonatal
mortality 43% The perinatal martality
is thus 10 6 %. Detally concerning the stilt
births have been published In Part ¥ (5]

All the liveborn have been studied u
regards the maternal incomplete antibodr
titre in preguancy the eord bilirubln,
heemoglobin at birth aud need for treat
ment (single or multiple exchangs tram-
fosdoos).

A wpechal miudy has been made of the
newbarms who died of haemolytie dhene
Bevere ansemis with olrculatory faffore
was the most {mpartant cause of desth
Unexplainabls deaths in connection with
exchange transfosion in severcly 1l b
fants with haemaolytio discase also play &
major role All deaths occurred in the
first 48 hours of hfe

Late wnsemis and the necessity for
simple blood transfusions very rarely o
ourred. Ko complieations with keenleterss
were seen.

Adequate supervision [n pregoancy e
ferenco of selected Rh immunized womet
to » Maternity Hospital in doe time defit
erv in o special unit and lmmediate swpet
vislon and treatment of the affected nev
born [n & hospital with sdequate facllities
and experienced staff uro of deflnitive &
portance in the manageruent of eryth™
blastosls foetalls.
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Tavue I G-6 P D achieily tn normal aeborns and tn sdiopathie hyperbilirabinaemse,

Mo of cases with decolorhation time (min) of

Newborny 80 100 110 1%
XKocmal, non loterls 4 1 n
eomatal janndice,

sequm bilirobin of
<100 mg/100 m} [
10 ~14.9 mg/100 ml 1 18

>20.0 mg/100 ml

Doxisdis et al [8] no decolorization in 180
minutes 1 & #ign of practically no enxyme
actmity and decolorization between 100
apd 180 minates a algn of partial defi-
clency In estimating the endpoint of the
reaction & clear subjective factor appears
and thereforr we conslder that their nor
mal valnes cannot be compared with omrs
Foe that reason we have alao contimually
areayed the activity of G-8-PD of the
ervthrooytes from normal, noa icterlo or
only slightly loterio newboen infants, We
have earlier presented & preliminary repart
on our normal values [7]
In our opinlon the best description of
th colour changes m the enzyme reaction
)/haa been reported by Owen [12] It ia alewo
. " falrly casy to estimate the time when a
new colour (pink) appesrs. At the begin
ning of our experimenting with the method
wo used heparinized blood bat no colour

136 140 130 180 170 |80 Total
8 ™
9 18 1 1
30 17 ™
217 1 2 1 L33
7 3 1 s

changes took place Later the blood was
taken without added heparin and haemo
lyzrd at once in distilled water

In 5 newborn Infants decolorization was
fncomplete in 150 minutes Three of thew
infants had byperbilirubinaemla bat tbe
neonatal period was uneventful and there
were no wgna of anaemia or red ccll haeme-
lysis. We are inclined to consider the foxr
values of 160 minutes as normal. Theinfant
with & decolonzation time of 180 minufes
bad & maximal seram bilirnbin valoe of 19
mg/100 ml Unfortunately the infant w8
discharged from the hoapital Lefore epee
trophotometrio determination of the etk
vity of G-6-P D conld be done Exeept for
this infant, who might havo had a partidl
defickenoy of the enzyme it seoms to
that the rowult of our investigation witk
Aotulsky’s test 18 negative

Durlng the latter half of the investir

TasLE 2 Effert of added glacose on GSH Sabilily Test wwth Wond of newborns

Copcentration of G8H with
out Intuba ton with APH

©e a1l
L)

Mean  Medan  Range

N oo
newborny with deerrwe of QXTI e
eentrutson after menbtun itk P

M of original GBI copernimtén

04s 809 10-19y mIY
129 41 7 a °
53133 4 s 3 ¢
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of GSH and

of GSH 1r erpthrocyles of mormal new-

borns and of mexcboras with td opathic hyperbilirubiacemaa

Coneentration of GSH with
oat Inembetion with APH

X Jean  Medin

Yormal, naodetero 388 794 16

Xeonatal

ewum bilkubln of
<100mg/100m 2

10— mgl10m 2

15-16.9 mg/100ml 10
>H0mg/100ml 9

3438

tion, besides using Jotukky s test we
aloo wraayed the GSH concentration of the
erythrocytes and their GSH stability

It is considered that the erythroeytes
from normal newborns have a prosounced
GSH inxtabillty despite high levels of
G-6-P D activity [0 10 17 Tt has aleo
been shown that this Instability je doe to &
tendency towards hypoglycaemls in new
borns and that this fales instability dis-
ppears when & sufflclent content of glu
co% Is guaranteed dunng the meubation
(17} When a lack of the activity of
G-8-F D exiats the fnstability of GSH can
ot be prevented by adding glucoss.

In oar work the erythroestes fram tho
frst K3 children were Investigated with
Beutlers GBH Stability Test both with
wnd without added glucose. o easential
lifference betwren the tests with and

rthont added glucose eould be demon-
“trated (Table ). Three of the 53 infanta,
nowever had a what d 1 atabl

X o
Drwhoros with decreese of GSH con
centration after jocobation with APH,
1n . of orlginal G8H concmtration

Range 049, 509. 10-195 20209
3155 1= 6l .14

L4128 18 3 10 1
51-118 10 ¢ 1

53121 1 3 i 1
e5-131 H ‘ 1

fncubation with APH as a poaditive GSH
Stability Test Zmkham [17] characterizes
persons with a concentration of GSH under
20 mg/100 ml erythrocytes as reactons”

In Table 3 the concentrations of GSH in
normal and jaundioed infants are presen
ted. For the different groups the mean
values the median values the ranges
and the percental decrease In concentm
tion after incubation with APH are re-
ported.

Like other mvestigators we have foand
a great range. On the whole our mean
valnes colncide with the investigatioma
mentioned before. Thero ia 0o espentml
difference between the large group of
normal new barns end the groups of infants
with varying jaundiee

\ooe of th chikdren with severe jaun-
duce has had & concentration of GSH below
50 mgf100 ml erythrocytes. Neither the
icterio newborns nor the normal ones had

Ity of GSH when glucose wa not added,
bt none of them had a detreass over 0
7t the ariginal conrentration of GSH.
Naylor nd co-workers [11] consider &
fall of 50 in GSH eoncentration after

ad of the of GSH
abors 30,

In these cases, apparently other me-
chanums than a delective activity of
G&P D most be the cause of the jann
dlee
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Summary
Between March 1081 and March 1062
the sctivity of G-6-P D of the erythro-
cytes from normal and jammdlesd new
borns was asmayed with the ald of & semi-
quantitative sereen test. During the latter
half of the investigation, Beutler s GSH

comaisted of normal nom jeterie newborns
and of newborns with varying degrees of
hyperbilrublnaemis of mknown astio.
logy Sixteen ont of these had maxima)
serum bilirabin values of 20 mg{100 ml or
more and 62 had serum bilirubin valoe
between 15 and 20 mg/100 ml. No certain
case with deficient G.6-P D activity in

Stabiltty Test was also used. The matenal  the erythrocytes has been found.
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Basophil Lencocytes and Heparmord Substances in Diabetes Melhtus

by GUNNAR ENGLESON and TOR LINDBERG

The besophil lencocytes fn the blood
have reecived incressing attention since
the elaboration by Moore & James [X3]
of a simple method far counting theso cella.
It has thus been shown that the besophll
ieacocytes are under the Influence of hor
monee; that they decrease In mumber o
administration of cortisons [7 13] or of
corticotrophin {7 35% that the number of
these cells o reduced In hyperthyroidiem
[7 10 12 28} and that it varies with the
phases of the menstrual eyele and during
pregoanay [7 111

It s of interest to note that the theoe
mast cells react to the above-menttoned
hormones in the same wiy as the basophil
beacocytes [7 48]

A question that bas bomn the subject |
mach n reeent years b aleo
whether sy relattanship exieis between
tiwoo mast celle and besophil leneocytes.
Both stain metachromatically It bes been
drmnnﬁmndthzmnmn-emulnhrpn-tn
oc beparm-ificy [28)and

[n}.cmng[mmmu
basophil leneocytes are carriors of histamine
2 chervation since conflimed by Codo &
Mﬂm]nﬂmnmma

m-hhthuhqnh.mm wubstances
130,31 37 38, 47) Another cbeervatian sag
trating some rejationship between these two
TP of oclls iy that i some animals, such
8 the rabbit the mumber of Jeuco-
ytes in the blood i high, while the number

1 tisepe mart cella js relathvely low In the
rat howsver the ratio Is the reverse In 1960
Asboo-Hansen [5] described & case of wrta
carfa pigmentoss with genernlized thwne
mestorytorls xnd a co-exiatent intrease in

timate fanctloral relationship bstween

Hellatrtan & Holmgren [24] showed that
the mumber of thmue mast cells docrsases
with age and that in fermales, 0-39 years ald,
the number of these cella is mrvariably higher
than in males, bat the same m both scxes
above this age Limit. Jonss ¢ &l [27] repocted
that the eonoentration { Bf 12-20 ipopro-
teina I lowest in fermales below 50 yearx,
which would Imply a low so-called arheroge
nle lipoprotein eontent Thi Upoprotein
content ncreases with age, and in ages
above 50 years its concentraton is the same
n both sexes. There is thus & eertam nverse
relatsonship between the nomber of mast
eells and the stherogenie Lipoprotsin content.,

In 1932 Xikiols & Majanen [H] found the

the blood. Engelberg [16] reported that a bow
m eontent of the blood was aignufl.
wantly correlated with an fncreased amomt
of 81 0-12 Lpoproteine. A ximilar co-varis
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Taprr I Surrey of watertal

\umber Age
of cawr d 9 (years}  Recent
o0 ® 3 1}-23 B
“Nwmber { eases of
diab, anglopathy
toa  thoigh not significant was found

between the twparin content { the blood
and BI 12400 lpoprotems. In lat vascular
complicationa tn diabetes mellitus the 87
12 20 lipoproteina ars clearly o 4 (18],
In analogy with what was sald above thh
would imply a low heparin exntent

The purpase af the present investigation
wau to elueldate problems bearing oa di
abetio anglopathy Beversl authors have
drewn attention to the high frequency of
atherosclerons {n disbeties while most are
af the opinion that thoee forms of athero-
aclerosds-Like changes ocenrring in diabetes
are manifestations of s specific dhabetle
sogiopathy It was thought that investiga
tion of the basophil white blood cells snd
heparinold substances in diabeties with

without late dibetic complications
Lﬂnight contribate to the elucidation of vas-

- cular lesions in late disbetio ecomplica

tions To our knowledge no such Investiga
tion has hitherto been performed.

AMatenal

Ax & control group we oacd 44 children
(30 boys and 4 girls) aged 3 months t
18} yrars (averspe K4 years), who had been
admitted to the Depariment { Pacdmtrics
in Lund for evaloation of eduentional roa-
turlty  or becauss  { enurewa or for socml
rensors. The ESR was normal in all of them,
and none of them shawed evniencs of sctive
Infection at the time of sampllng. In 18 of

Darstion of diabetes {3 car)

1+ 859 10-14 13190 4

13 L] 18
—_ 1 n 1 1

these children the heparino 1 sobetunees b
the hlood wrre wheo stirded.

The materlal conisted of 60 lubeto
patients, 29 boys and 31 girls, aprd 1 ycar 8
months to I years {average 12 year)
Mowt—44—bad been trested at the Depant
ment of Preediatrics, Lund on ane or mnce
Otrasord in 1839 1860 or 1861 The rermm
ing 16 were cxnmimed at the outpatient de-
partment, Rearly all of them bed been
under ur (G.E.) obeervat{on sinte the onwt
of the diecase. Of the 60 patients, diabetet
had been recentls lagnosed in 14 whie the
rermaining 46 had been known t have dw
betes for 1 to 23 years with an averape o
77 yearn (Tabls 1) Fourteen of the patwnt
shawed evidence of late vascular complew-
tions in the form of retinopathy andfor di
abetre pephropathy It #4 clear from T bie 1
that 11 of these patients had had diabriet
for 10-14 years, while the remamning three
had had the disease for & 16 and 2. jears,
trapeetively  One patient an 18-3en <4
girl, xho had had the diwsse for 13 yeurs
died. Bho hed sorere vascular henges (him-
melstiel Wikon srodrome) and dwed  { urs
ke with termunal perieardits amd col t &

All the patsent had been trested by &
tary mesuircs and mwlin. A mumor nwmbT
of the patbents had ulso received oral trea!
ment with tolbutamude andfor DRI preys-
ratfony.

It shoakl be pomted out that all the P4
tiente—exeeq the one 0 the aloy m®
toned [ tal cowe—wero m & grod preerd
eondition. None of them shoned rvdene”
{ acute nfectson t the time of the exsos
natim. Mome of the patwnt  th reedt
diabrtic onset wers examined darmg 17
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cut phese bui 1l [ them were followed
op end were collected aleo after
stabiloation of the durase

Methods

The number [ basophd lrweocyt  wan de-
termmed by the method { Moare & James
[33) as mexlified by Rorsman [4 1

All muples were collected between 8 wmn,
and 1 noan, and all { them were collected
by ons of us (T.L.} who Iso comnted the
blood eells (double test). A yohime {23 mm
capillary blood was miced with 215 mm of
the followlng sl tioms

0.20 ! 3/16 Na,HPO

071 md Af15 KH,PO

50 m! {sotonle saline

80ml 0.1% tohuidloe bue (Merek)
50ml lmolute akeohol

Hamemolysis was seeared by addition { 10
can fredh filtered solution of 10% sapo-
om (Fuedel-de Had ) In 20% ethyl aloohol
Frehe-Rosenthal 8 commting  hamber we
£iled and allowed ¢ stand for 10 minatew in
molet charuber fn ovder to gl » tho leaco.
€ytes time to sedmment. The metachromati
eally st ined basophil lewcooytes were then
counted, end the nimber in & chamber wa
mltiplied hy 3,125, which gave the number
of basophil lencoeytes per mm?

The hepariword scbatences In tho Blood
were detarroined by the protamine thration
method of Alen ef al. [1]. This rosthod was
obowon bocaws it bende teell well to linseal
o

Barmpies were eoliecte] m the moming
before berakfast. A solutron of protamm
sirhat {lept in the refrgeratar ¢ bout
F4% for 11 7 days) contalnng 1 mg per
™ we sdded in inereesing ammmt t 10
lasm tew tubes, To tubo 1 was added 0 02 ml
00 mght tahe IT 004l t t beX.
02 ral (02 mg). Blood oitaswed by caseful
Tealhuootore wa blown dow  t & fre
luated tabo cont g 1 0 mg (0 1 ml) hepa
"in, uetll the t be was fOed t the Ul ml

mark. After the heparin and the blovd had
heen property mized, 1 ml of the blood
ralxture was tranvierred by means
aplpett toeach fthe 10 tubes, which were
then vigorouals shaken. The t ibes were
allowed t stand for 1 hour at room tempe
rature after which the rem it was resd, 1.
lowest concentration of protamme sulphat
in which & clot farmed
Tn 28 patients the specimens were titrated
with both protamine and
berne 8 synthetlo palymerized quaternary
ammonium salt has recently been mtroduced
& a new heparin neutralixing substance (*9
40 45 48] Polybrene i said t be superior
to protamine. It is rore stable lesa pensit!
t extrancous factors and  revomumended
particularly for revealng even mmut
amownts { beparin by titratron {20, 1}
Bl ce the beparin binduig effeet is aleo
stronger the followmg titration serws was
set wp Tube I 0.01 ml (001 mgh ¢ be 1T
00¥mlet to 011 ml(Q11 mg). The pro-
ced e was otherwise the same as for pro-
tamine tltmtlon. The resalts obtalned with
are 1

Iyb
P and poly P

below

Protamine
QlTmg 014 018 OI8
407 rog 1
o.0e 1
000 N

010 H 1
a1l 2

Pol) brove

roethed of von Helt [23]. The normal range

for the metbod is 120-145 mg/100 ml
Blosd suger (capilary blood) wa deter

mned by the method { Hagrdorn -Jeneon
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TipLr 2 Basophil lencocytes 14 comtrole and patrents

Tasophll
Agr  rwcooyisfam?

Nomber {yearn) vooan sod reege

Controbs 4®
Recent dishetey mollltes It
Dishetes mellitus,
duration 1 23 yeers 44
Disbetey mellitos, daration
}
14 1.
(ad
10-14 18
15-19 2
20-24
Diabetew mellitas wib-
ot lat conplicalions a2
betew mellitus
late ocwnplicat foos n
Results
Barophil lencocyles

The mean number of bawophdl Jewco-
cytes fn the coutrol group wes 390 per
mm® (range 12-78 per mm?*) This normal
valoe agrees with that found by earlier
autho

Thur, Moore & Jumes [33] reported &
~ mean valae of 46.7/omm (range 11-107) for
36 sdult makes and of 40 $imm {renge 8-89)
for 33 adalt females, Boseila (7] gne &
_atue of MIfmn for 10 hewlthy sduita,
whbe Roreman [42) foumd & mean of 44.8;
e Matebell (32} who studied the besophil
Jeucocstes n 67 healthy hildren, aged €
ronths to 12 years, gave a normal vatee
of 430/mm (renge 13-84). Draunstemer
1 &L [9] reportied s pormal value of (8.03/
mm {38 persans. As in previous investiygs
tioas {7 I*L no eorrelation could be found
between the number of basophil beueocvtes
and age or eex On the other hand Uitchell
(31] found that the number varked sutwtan
1ially daring the fust 8 werknof kf Domeils
[7) studied the drurna! varmtion aad found
thet the number tended to ree during the
alterpoon hours,

L 100{12-18

€0 3700349
1Ha 35.50-31)

FRNBO-I
353 (-8
31 {o-$1)

MO(12 48
250(18 3)

31 406
I -8

Table 2 and Fig. 1 show po differrare
betwreen the number of basophil Jeucocytes
in the normals and disbetien. It foof b
terest to note that the group with hate
complications did not differ In this respeet
from that without complications (Table
and Fig, 9)

In two patients repeated examingtions
faided to reves! any basophll levcocylod
at all, Ono of thess patients wus s H.year
oid gifd, with uncomplicated diabeies
-h)chhadlrendhgnu-cdntthengedl
vesr She had been cared for on three
oceastons between 15uD-1560 at tho Pa
distric Depertment and during nooe of
those apells in howpital conld any basophtt
Jeucoeytes bo demonatrated. The otbes
patlent was an 11 pearokd girl whosd
bad diabetes mellites for | year It ®
known that the number of basophil Jeveo
cytes s reduced in some diseascy, sach &
urticarie {43 44] hyperthyrokdiam {10, %)
and the acute stage of (nfectroas dvees
(3%} The sbore.mentioned 14 vearok
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gid thowed no evidence of such conditions,
but it should be mentimed that ber dia-
betes was diffionlt to control. The other
gir, however had her first attack of wrtl
cars barely one month after

No everelation could be found between
the basophil keucoeytes, on the one hand,
and the blood szgar cholesterol or peotein
bound hexoses, oa the other

Tho coarse of the basophfl lencocytes
was studied In afx newly diagnosed cuses
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of diabetes. In three cases the mumber was
reduced (0 6, and 12/mm?) on the first
day Two of them had recefved insulln
before sumpling In two patients the
oumber of basophil Jeucocytes was high
(63 and 75/mm?) beforo Insulin was ad
ministered. In the sixth case the number
of basophfl lencocytes wes 37fmm  Com
mon to all of these cases wus the fact that
the number of leucocytes became stable
at normal level (between 35and 55/mm?)
ooe day to one week after admmeion and
inetttution of therspy

Hepaninotd subebances (Table 3}

Three subjects in the cootrol gromp
showed coagnlstion in the tabe coutaining
012 mg protamine Allen o af {1] elatm
that cosgulation normally occurs at 0 14
mg or moce. In 20 of *4 nomals in Nikkilk
& BMajancn  series [M] it occurred ot
016 mg end in the remlning four t
014 mg bot their subjects were adults
while the above-mentioned three contrals
were 8-11 years old Titration with poly
‘breno gave the same reenlts.
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TapLx 3 Heparixord substarces 1x Wood in controls and 1a plients

Nunber
Controls 13

Disbetes mellitas, recen
Dhbetn mellitus, aration (yearn)

vo

IO‘N 1
15-19
~0-24

Diabetes mellitus without lat
fons

e

eomplieat 2
Disbetes mellitus with lat comphoations 11

It ja clear from Table 3 that no substan
tial difference occurred until the patients
had had disbetes for 10 years. One-third
of these patients then showed a titre of
012 mg A clear difference waa found
between uncomplicated diabetes and dis
betes with late vasculsr complications:
45.5%, in the latter group had a titre of
01* mg agunt *07%in the former
group ie a deereased content of hepan
nowds” in long term disbetes.

o correlation was demonstrable be-

0l mg OMmg O16mg Olbmy
30 ) 2
1.8 ) 4 1
(22 ) ] 1

(23 2 5 — —_
1033 ¢) 5 1 2
(100 %) - = Z
6207 ) 18 4 3
5(438 ) 4 1 1

tween the amount of heparinoid mitances
in the blood and the number of basaphil
lencorytes (Fig 3)

The heparinold sobstances and the pro-
tein bound hexowes aro listed in Tabie 4
from which it Is clear that tho higher the
proteln bound hexoso content the mare
protamine was necessary to peodace eo-
agulation A similar correlation was net
found between heparinold mulmtances and
cholesterol.

TamLx 4 Heparinold substances in Wood tn relation fo protein-bownd herows

J and cholenterol
Xurcher Hepannoid saltances [n blood
cawes  Gl2mg OQlimg Od6mg O1fmg
Protein bound
{rog/100 ml)
100-150 . 4 3 1 —
130-173 3 1 4 — -
173400 2 — 3 — —
00,3 3 — 1 1 )
23 . 1 — — — t
Chalktersl blood
{mm 100 ml)
105-1.0 1 —_ 1 — —
100400 4 1 1 — -
~00- o ] [ 1 —
1 _ —

-30-300
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Fig. 1. Redstioushup betwren basophl kuoooytes and beparinced sulatances o the blood

Discuasion

Duting the last deemde & number of
investigations have boen poblisbed on the
relationship between beparfinoid substan
tea and atheroscleros.

Nkl & 3ajanen (3] asscowed the bepa
oo eubences 1n the biood by protambse
tiretion m 3 puthents w Hh athomeckrond.
They foond the Blaod peotamme buding
#1let b those pataents 10 be wealor than m
M age.comtebed normale. Thay asenbed this
mrily o redactlon in the amoant of e
PATRoM sotmtancss 1m the blood and powted
wt that thde might be of mprticance n the
mathogermls of ath

bamorsl fratre  f atheyowkrom. ln 1058
Vonn o ol (49} pablisteed  paper on the
bload bepann level axd werum hpeprotems
in 108 whiophrenaey Thet found & mpmt
Ixant neget o oorrelimon bt een the Bf
020 | poprotesrs and the blood bepenin and
between the holemerol and binad bepurm.
A nomber  { papers have been

on the aloe ! hepar ae ihe treatment !
atherowbroms and some  { the euthors re
pocted beparm t ha o f yoursble ffect oo
a1 vasdhr eompleations drabuton
Engelberg @ ¢ {13 foumd markedl  high
valuss for the Sf § 30 Spiprotrsos m 17
petmnts wrth dmbetwe @onerboscheroas.
Heparm wea given m three caws with
redoction [ the 318 %0 1o

Lo
2 shaoed by Antorn (4], who foemd &
Ve reductson 10 the heparuvoid sdetancrs
""—h"h:wl m atheroscierows as well se

sl beta/alpha hpopeotem gttt
Eneribers (18] dorod, 1 mentioond sbove

e, RGO
et v mppifleant for the 6f 8- 12 Lpmpro-
(ra1 He messmed the heperm coptews of
1% Blood by xn oetylamne oartbod devid
0wty by him end his eo-workens [19],
Dracndoe o o (M}, wbo stixdaed beyano
he blaod holesterod and phawne protena
Ferenal thevosclerosis, fomad the plasma
“M*Tn valors 16 be redeen), and they
rewed that hypobeparinaeria le 4 bas

eoitent and clnreul nprovement
Fley ¢t ol {i8] ga e [welonmary repors
m whweh 10 caws [ dmbetsr retopatiy
responded ¢ hepmrm therapt

The prowent fvestygution how that th
heparinotd enbetences m ¢he hlood are de-
cromses] In the presence of Jate disbetic
complications. It abonkd be mentooed that
In the presence of such lste complicatioon
the blood contabm ¢ larger momt of
pootein hound esgery (17] Table 3 shows
that the higher the peotein-botund hexow
cantent the larger by the amount of prota
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mine necemaary to produce coaguistlon,
This agrees well with the aemmption of
NIKkIl & Majanen [31] that an Jncreave
of the mucoprotelns §v ako accompanied
by an increase of the peotamine titre
valuee Crrenspan [23) pointed oot that
the mucoproteins are alwayy incressed
when the peotemine titre [s high at no
slgruficant cocrclatlon conkd be demon
strated Consequentiy if n specific heparin
determination method b gexd the blood
heparin yaloes obtained would be low In
the preeenee of {ate disbetic complications
Iti elear fram Table 3 that in one patient
with complications coapulation did not
occur In the test tubex containing lem
than 018 mg Thi pathent dicd one week
later with grare vascular changes and
ursemia. [{er protein bound hexowe con
tent was markedly increased {40 mg/!
100 mi} The number of basophil beuco.
cvtea was within the normal range
Lngeiberg 118, 19) reported that protanune
titrstion s an anrelalde oxethod and non
specalse for beparm., Al of &l (1] mentean
that altlemigh t may not prorwanly be a
1rat for hepanin 1 n s mreawire of & roagule
Uon lefert romemblmg that proueesd on
_mtrs tnoe admm stration of heparin, Xk
kL& dapanm [34) lso ponted out that
the methad 10 mudireet and nonspecif ¢
Only part [ the protarmune blndmg  fheet 14
due to hepans 1 he substances, but they
ecxprewscd the  ww that thes part o sull
crent to infhsence the [uotamine t ter

No correlstion coukd be foand betwern
the number of basophil leucoeytes and the
amount of hepsrinokl subwtances in the
Wood. The patient 1 whom po basophil
Jencocytew coukd be demonstrated had vor
mal protamine titres Angell et af {*] found
1o correlation Letween the number of baso-
phil Jeucocytes and the heparin activity In

the plawna In pormal or pathological se
rum On injection of beporin into man
Anpell of of (3] found an increase of the
basophil ketcocvten after ™ hont Piette &
Piette [38] reported & decrease oo injection
of heparin Into the rabIit and Boeila {8]
found a significant reduction of the laso
phil keneoestes o infeetion of beparia iato
the rabhit while protamine prodsced oo
change  The last mentloosd suthor ex
presedd the view that the reaction obr
veud reflects & general aywtemle reacthan to
hepatls  Draunctriner of af {8] found no
change after a single infection but they
noted a significant redaetion in the fomth
ta tenth das when depotheparin was given
daily

Brann teher ¢t al ][9] alwo stodied the
besophil keucocytos (n diabetes mellitur
hyperthyrokdt m, myxoedems and lipokd
nephrosis, for example Thev found a alight
bat significent Increase in °0 adalt diabe
ties who were not In a state of srew
(mean 41.5/mmi—normal value *8 0 mm'}
Nothing b aakl as to whether late compli
cations were present or not The autbory
thought that In disturbed fat metabalm
the basophilla might be a reaction to i~
erease the release of heparin. This hepo-
thesis wonld acconling to them exphis
the change in the number of basophlt
Jeucocytes tn therokl dicase and lipok
pephroafs, where the values are high. Bat
th 5 found no change in the Jevel sfler
fat loading and no correistion betwernt
cholesterol and basophil kucoytes ¢
the same a in the peosent Investigation.

The prescat investigation does not £7-
poct the findings of Branste oer of ol (9}
1f anvthing s tendency was foand fx
the basophil leacocyten to ba reduced &
nember in juventle disbetes mellitne Asto



o number of basophil leucocytes n re
diabetes, the results obtained were
st uniform. Three patients showed low
alues Injtlly but two had high inftial
alues. In fresh cawes, however there are
y factors which may influence the
umber of basophil lencocytes. Further
jons are necessary to elucidate
ome of these factors. It is also planned to
ody the reaction of the besaphil leneo-
vtes to the administration of insalin.

Summary
The present investigation ahowed a re
uction in the content of heparinodd sab-

stances in the blood in the lats vescular
complications of diabetes. This finding
suggests the oceurrence In diabetle angio-
pathy of s disorder pathogenetically o-
milar to that in atheroeclerosis. The de-
crease found in the amount of heparinoid
subatances in the blood cannot be explain-
ed by a chango in the mumber of basophil
lencocytes, which ars normal in diabetes
mellitux. The number of cases, howerer
1s pot large and further Investigatioms are
in progress

Referenecs

1 Ausy J 0 Moviors, P V_FEromawwrs,
R M, Growousx, B. J MoKexx Cu. L.,
gU“llTU!.)LBctn,W and

and Varres, Fla U tersochungm nber die
b Bchilddrosen-
krnibetten. Kl wm 3720 1

Brnu m, 16038,
0. Urticaria

pll-z-
HondmAran.-,ll ln.lm
Doszizi, A, W A Den moderne oplattels
ldtnh.td.l-tntyt. Nord Med 49 837

—mwawn‘mmm—
#p to tht Tiwwe Mosi Coll Monkagesrd,

Trvrona, H, Horen, R Tacwms ¥

Pm -ndnm\' Qc-nxluth-v
Terindorungen der dureh

Beh:

mome. Fun Xl Wackr 71 583, 1039
12. Caxxrmans, P oand Lxo, P Modificsziont

Jodott  dells troxine wol tesso ematioo del

Jruooett] beeolill Bow Med Sarde, §7 163,

1834,

Semnd 141 181 1935
17 Exairsox G Stwdies {n Disketos Mettitus,
134
18, Forrr 7 K. and We vrx, FL 82 The om
of hepann m the treatment of ciabetw

plaarna heparm
t actrvity Amer J (X Peik,
)lﬂwll&&



N Gon LI C A compariam of fen beparin
ol alu et ped mine apd el
Wrne Kewwd S O Lok [ oeent ) ul
Jpeny

i EXOLEMOY AXD T

mYnaen

dhwred By ACTH mimdnbrration, 2l 7 o

Dol Honlth 4 1., 1934

Prec roe, L, Octriene, J Mo P

P oot Ihand ¥u 2.V Le abes i
do ls

et
rorperesl ivulat m J T 0 rlier Yavy
35 38219 2

¥ Hxm H andliozv b Zer Prags de
Hepmrmn-Othattrs der [ swstrrtbn
Momachen, A fformel (Fuml) 18 %
1]

U A om0 Creddstag besoplule
S tos ta Ve ol ww Ak T eeb]
1 133y

F} s

wpiulie  kuroes e
Srakh and derew
a2

LY

1rch Du("hu u "
QWA e
Lasophul bor

Lacdwte

eoan  Frer See £ p Bl M
€01 1033

2 s ol F A wed Maa 6 A The blaod
Tejusinoad suheinners 8 human athers
alrwms Yo {J (T bl ot 4N
.

23 O b, 1 Tarsdie] change Lo the  wmbers
of cireatsting mmmophul  and basopek w

Bubemitred 310 198,
Arcepted Jome £, 1042

§ e Thr st of byarin in theomlan 1T parme n&-m‘
N tema, Sl 3 (T Lab J orewt 13 12 prasmatloor dank b grocwes ploird e
196 T Alteosebrcer Acke Coodaal (Brury | o
Owwe B Tile v O 11 Warrts (LI
= wrF ol MyiedPuw il H T N B oend Porrr Cax Cobrution wbia-
Ir. Dan Amtiom [ havt wite  moong bueo- ot mpas vt ecdustion awle )
evtew and plat ke, B! 148 1p U de prilqoe  ax praade

M oa - l)l'ﬂ-'h'r-rundmmrr ytew basog klles 1 eanx homae monned
# serum wwroproteln  Sremce A 33 CE Al & 1 " 104
[{ 3 — Métaetumenm ot cokeatba de Moeds.

I Mrusrein 31 nd Haw M FEa Ao (senbe pWriedique rfactif de Sohdf} der
Lot ot ownaf T oy b duba d  wang de b

hol och BjAN s mdraeke  Semol CP Al {1 4y 1)
Latart 1 44 917 134 3% — Laudes e ks grasmuborvtes basophiieda

S5 0T © € e Methole w Hestmmang g — Il T feetia intravemen= dbi
drs mrutrlen Hewrma tedea der Trotewe T chrr be lapen, 4 Phom Frenc |
i"‘llvl tartmene Al Wwds 3 cAD 1994 AL LY

-~ KA Thearist el pbt emthe 4 T2z }F W oand Punn, ILP Tew
hvl [ roreut oy Smerpbid boene tee el t rrat { Pol beror™ ek
1 nwl famet mo Ak Tadecr (AB) % Tery (Ul €5 341 103
47T 1T QO By B S o w INer O B Tl persres

“1 Jo HU Gem T B Linere of Bartarmoe w e mast oells J Fhomal,
T L TP G wwDN #ruwo JACAC T L) N
wra, dbamt e o LY Lyw muan 4 fox ¥ M Hasgdul keocom brw el il
Ahrtomelroe  dmerJ Hed 1733 teRt e Sk Dermakeencs (Tordd) 3 1Y

N Jmr F o Mowworrs I sl Vny b 17
O Cley deaa Vorkommen un Hepana tn 43 — Dol besuoes tew i ariieans, sekost
den (liwmbotm und w oden \open I and  fopee dermatrle  feds tler (KWL 2
3f brealopiork Anat Farek § ¥ i T Ipte

S K vy AN Cort DAadT uonp 46 Ro x i and Nowovonrs B Tl

mwwam:mndmn
st basophibe tam AT deed o B
133
T wmu -
Hejuren I )
Wren W 4 finx
3 amd O~rrwsrao, L E ll-y-‘r-m
lumtme with poly breme acmwdered
venowd S LML I64 WL 183
Yoo T Gorw J W pataue @
T 3 R oaed Ouante, b B
teyel e
rxim and  Bokeetecod bl o Laort
oubperis Drec % Exp Bl Mot #5340
1
Drpanisrat of Pabsos
Lroverat  Uapest
Lasd

Fruvden

Y T T Ao

T trsa-



jsr 2w aromml|

Acta Pediatrica 52, 97—105. Jan. 1963

From the Municipal Out-patient Clinwo for Allergio Disewses m Chukdren, Drocning Loutse
‘Bormebospital, Copenhagen, Demark (Hesd: E. Winge Fleoaborg, )LD )

Prognosss after Puberty for 442 Asthmatic Chuldren Examined an
Treated on Speulfic Allergologic Prneiples

by E. R1SSING and E. WINGE FLENSBORG

The object of the present study hes been
to throw light on the postpuberts! progno-
s for & gronp of axthmatio chikiren exa
mined and trested systematically for a
long perlod on the prmeiples stated below

Dusgross and Treatment

The prnciples { examination and treat
oent at the clinko ero ahown in Table 1

cocyte and dufterential comts are perfarmed,
a3 well &3 oount { soemephils In the blood.
The damonin. Driecs akin

voodtion trial, [ther beca we it has bee
impomible to carry thess out owmy to pe
alstent symptoms, of because the patien:
bave been too young In very riro fam
extrmet of house dost or feathers has bee
given solely beeammo the chikiren have n

The hyposensitization i started and co
tinped ambulantly m the clmic—at fir
three times weekly and Ister at loger =
tervals, from 1 to 4 weeks. If the patient
condition permits, the treatment is usual
ooatinoed during stays in hosprtal and sar:
toriom. W bave mmed only Denish allerp

sDergologic
tests {n the forms  f scratch test and sabee-
QEnt provocation triale [0] with the aller

employ either giff test or inbalstion tem.,
a bath, and In some casm, natural expowaTs
triale, During the trestmont renewed ekin
testing and, If demred, provocation trale are
perfonmed. The treatment consists prmaridy
in ellmination, t the greatest poamble extent.
of the releasing allergens from the [atemt

saromdioge. At the same tume hyposens:
tmation fa started, but only with the aler
ot that have provahed powitnee reectrons
tn provoeat on and/or exposure tomb. A few
of the patients bave, howerer been treated

Starting Aaterial

their 15th year at the tme [ in estrpat]
m 1960 total of 503 papents.

The patunts reeeived questnnares e
tunmg  nomber { goestions to be answer
m order t  ehnidate the course of il
the treatremt within the pamod follow:
the tatest consult tson Incomplet ly anss

with allergen extract without preccdmy pro-
~ BT Lcte Purdesirice. Vol 33

red were i several o=
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TasLE | Thageons and trentment

Dingnosl

Nntory
T ln-testing {s-rateh)
Provoeati  testa
Sanml tent (miff)
Inhalstion trat
N\ tural exposure
Petoral orathre
tewt wath food

rupt lemenied In tedephionad o prereonal §
qiiry

Table * showa that we miceredsl in peo-
curing information on 834 of the patiente
The Ight for which no or inmifficlent data
were avnilabde compriesd oo olgophrenic
ardd one achizophrenic patient & well &
one settlnl fn Naimli el two 1 ding in
Cunada. One refused to enmwer the quet
tlonnaire while in iwo cancs the llagnosds
w  doubtful

Two men bad dind —one from fympho-
pranniomatosis ami the other by drowning
Thus, nooe had  Lred from asthma,

F fiv-one of the pationt have pot been
treatal in the Lnke the majonty heonmee
they 1kl not want trestoent \ery few
petintaba  pot been treated breanse they
bad experrenced na moee than a single  ttack
r\rk-rlulhﬂ reference Fnallh somo ha e
“lelt Copenhagen Thi group will not be
further dewcribed bemg among other things
too small tn wct w controd group.

TavLx2 Follow wp of o3 asthmatic child
ren at 1 years of age or later

Restt of inquiry

Inqulrcy snvwersd
Treated ¢t Imke

T treated

Dead (ot of asthma)
Inquity mot nawered .
Total 803

442
81} 403 (98w
2

Trestment

Elimination of allergrna in qocstion
"nurndl

|n«i-(D- feh stock  weelne)
change of en ironmwnt

Posable hange of b g cquarters

The analyed seres

The analyeed aenies thus comdeted {442
treated asthmatie children of whom 287
were bova and 153 gk,

Tuble 3 shiwnm the ags disteltmtion at ibe
onwet of the dreast The lecase hete mease
asthma of asthowtie bronchitie, Tt 1 seen
thet in 8 _of the cases the dleege had
staried befoce the age of 8 veary. Thi per
centage | & litthe Lk mer than those 10 most
other series reported, which range between
T2end 8

The patint  were pext  lawafind accordsg
ta the severity of the disease pee to the
teeatroent We emploved hraepelen o chued-
fication [1) (Table 4) The flra group, con-
tainlag the mudest cases, cormeed of el
dren wiih dew 1han vy penads of dinew &

TAPLE 3 The age disribution af the oneed

of adhma
Age at onert Mumber of
of ssthma chaldren
{yeurs) (boys nd girk)
o J} "
[T FITR I AL
4} [
5~ el} 4
kN ] I
10-14 {} n
Uneertabn ]
Total +
—



PROGXOSTS AFTYR FUBERTY FOR 44, ASTAMATIC CHILDREX o0

Tastx 4 The cdasnfwalion of the patienls
according bo the arverily of axAma preor fo
the treatment.

umber of
asthmatio
periods per Yamber of
Grop year calidren -
1 <3 ” =
11 510 113 -
1 >10 57 4
Unaertaia 41 °
Total 42

year The next group, that I moderntely
severe cases, comprised the childrm with
from five to ten periods f Oincws & year To
the severest groop belonged the children
with more then ten perioxts [ inesw & year
2a well a4 the children having almost eontl
noous  asthmatie symptoms. W see In
Table 4 that the series Is burdened with

we drd not suceeed in carrying through hypo~
sensltization xnd vaceino therapy of all the
patimts mtil these had been symptom-free
for & whale yeur Forty per cent discontinued
the treatment themeelves, while in 16% the
treatment comsed owing t changs f sddremy
or {or other rensous.

Forty-eight per cent have had ooe stay
of more n hewith resorts [ mot less than
3 montha dursthon, either in Norway or st
suitablo pleces in Denmark. Bixteen per cent
moved during the period of treatment and
By aker it

Reults

At the follow p the patients were clas.
sified In thres groops on the basie of th
data procured. (1) The abeolut Iy symp-
tor free fe. the pathents who had been
symptom free for the past year or looger
(2) The patienta with ocoasional dysprces
of & non.asthmatioc character and pos-

e
Bt nemes sn g

D3 %owhest paptem

" 9 1o y .

Fig 1 Dutribution of the patienta seeording to
age and & tus t follow-ap.

asthmatlc symptoms—either mtermittent
mild wheering typical asthmatio attacks,
or continooas symptoms

Otherwiso 5o aspeesment has been at
tempted of improvement or exacerbation
by comparmg the condition before and
after the asveuchan
woald be very mmcertain on the bans of
the materfal in hand.

Fig. 1 fllustrates the patients ages at

»
" de —

N O HP -

e 2. This {yure Mimtrates the sgws t whach
the 162 symptoms-free ehikirem were free of their
deseare A marked sccrroaletsm w estn wh b
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Tanie 5 The relation betwven the oge af
onsct of adAma and the chance of cdaining
[reedom from syptoma
A abawn (0 T bis 6 ibe great majority of the
hidren with early oowt of sethma were sab-

mitted  ery Mate to treatmeat. Thoa, thi
i pot representat]  of asthmatie hibiren wit
an curly oneet of (be diwnse

Rymptom free for
the ast

\re tonat yrar or longer
of asthima  \omberof  ————
Lrean} hiklren Namber
o | L3 7 g
12} m FL I ~X1
-} ” EAT Y]
=1 37 s 47
Untertain . 3
Tot 1 “ e,

the follow.up They were now all between
16 and 25 It {s seen in the chart that only
368  had Leen quite symptom-feee for
the past yrar and that 04 % had experi
enced ocen onal dyspooes and in some
cases coughing while 53K had asthma
tic symptoms. These three grogps were
approximately evenly dixtributed in the
ited apecclanace

Fig 2 flustrates the ages at which tho
102 symptom free children had got rid of

Yo

E. NYKSTYO AND E. W FLYIWSBORO

their disease A marked accumulstion b
secn within the years of puberty

Next we almed at Investigating the in.
fluence of various factors on the eourse

The dsta et out in Table 5 sggest
that the prognosis is warst when the
discase comes on early in childhood
However thts imprension 14 hardly coerect.

Table 6 shows that the great majority
of the children with an early onset of the
discase were submltted very late to treat-
ment These children were the fiest to be
referred to the clinfo after Ita establixhment
{n 1010 and they were in faet referred
becauwe thev continued to be [l Thus,
this proup B not representative of asth
matie children with an carly oneet of the
discas

The late referenee to the elinio o I
lustrated graphically for the = hole series
In Fig 3. It is neen that 164 (37 ) chiklren
{irst attended for treatment after not ke
than 5 vears of fllnees and 71 (10 ,) after
at Jeast 10 years of [lnew, The late instits-
tion of treatment in 64 ,of the cuse
must necemarily have infloenced the re
sults

Table = shows that there is a greater
chance of obtainlng frecdom from symp-
toms if the treatment s fnatitmed ensly

TAPLE 6 The age distribuion acrordisg { onwet of ssthma and sart of treatment
The great majonty of the hikiren with early coeet of sasthma were submitted very lat t trestoent.

Nwmber of years bt een oomet of

<hms and m 1t of treatment

Agn tomert Kgmber ( of chiklren)

of axthma o
(year } chadren 03] 3~ aoff 1018
o 1 an o ] 7 443
1 h i .~ 1 a4 234
4} o [ SRR EY S L R o
515 137 ©ar 197 e o



TROGYOXTS AFTER FURKETY FOR 442 ASTHMATIO CHILDREY
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to treatment commenced after 8 years of
illness.

The severity of the disease prioe to the
treatment was also found to inflzence the
progrioais, In Tablo 8 the series under
review has been divided according to se-
vetrty befors the treatment in the above
mentloned groups. Growp I comprises
children with Jess than five periods of It
nes & year Group 1T, those with five to

101

TanLE 7 The relation between the durdtion
of asthma befors treatment and the chance of
obtain xg freedom from symploms

Duratlon of
sethmma befors Syrtom fres
treatment “amber of A follow.wp
(years) 3
o3 10 100
1 133 s
813 n -

ten periods & year and Group I, thow
with at Jeast ten periods of asthma a year
or almost sontimuous eympioms.

e seo that 49.5* of the patents with
mild asthma had become symptom free
agalnst only 27.8¢% of those with severe
wsthma before the treatment.

As fllustrated in Table 9 the patieats
with a familial predisposition to atepic
{liiness have & gmaller ehance of becoming
symptom free cnly 33 4% of the children
with » bereditary predisposition having
become symptom free againet 418 of
those without

Table 10 shows that presence of other
ataple fllnesses in asthmatic children gives
a Jower percentsge of symptom free, the
percentage figures beng 32.6 and 48 7 foc
patients with and without other atupto
illnesses respectrvely

TunLE 8 The relation befween the sereriy of asthma before treatment and the
shatus a follow p

Beverity of
sathma befors  Xomber
LreatToet of
Groap ehildren

I
IT

Statos at follow-ap

ocaly Abra  Tocertaim

70 wi i1

FUN Y 117
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Tanee 0 The refafion beficeen o familial predispantion to atopie discase and the slatus
at follow wp

Rtatus t fallow.up

Predispodt fon

to topie Nomber of Bymptam. Dyspoors.

i chlkdren free aaly Asthma
A 148 4L, a4, LLY- 1
e “16 i 10 L V.1
L neectaln 15 8 chubdren o 10 hikiren

Total 44

TABLE I The relation between the presence of olher atopic dusease and

the satus al follmoup
Btates at follow.

Otber  Number i

topio of Rymeplom-  Dyvproes
o ehiklren feew oaly Asthma
N 133 437y ns 4T
Yee 0 26 Ag 1.8
Tetul 4142

TaniLr 11 The relation betieeen the number of manifest allergies and the atatu o follow-up

Status t follow.ap
Numberof  \amber
ma {fed of By mptom
hikdren free

only Asthma
[ 150 187 10.7 4.7
1 109 ¥4 128 4717
v 2 10 328 [y I
3 2 109, 78 728
18 10 0 ) 100
Tolal 442

Fimally the prognoalsdepend fnamark  manifest allergy 30 4% wero symptom
el degree on the nomber of mamfet free of thoeo with two manifest allergies
allergies. 2.5+, of thos with threo manifest aller

e sce in Table 11 that the percentage gica 180 , whils nooo of the patienta with
of symptom freo patients decreascs with  four or fivo manifest allergics wero symp-
ineren: bers of ifest allergies. tom-}
of th:&n;{humtl negative to skdn test Tablo 12 records the mrogooss for
467 , were found to bo symptom free st asthmatio patlents with complicating ma
the follow up. Of the patients with one nifest pofien andfor mold funge alkrry
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TanLr 12 The reladion befween a complicaiing manifer pollen andfor mold fuxgus

allergy and the sates at follow up
Btatus t follow.op
Number
Manifet o Symptom  Dyspmors
alergy to  chidren froe oaly Asthma

The prognowis is very bad foc snch pa
tients Ounly four out of 30 children with
complicating pollen allergy becamo quite
symptoa free and only ooe cut of 12 with
complieating mold fungus allergy Three
patients with eomplicating pollen plus
mold fungus allergy still had symptoms at
the follow up.

Discussion

The result fa depreeaing in #o far as no
more than 37+ of the patients have been
quite symptom-free for ons year or more,
despite careful examination, econtrol wn
specifie and specifio treatment—often for
several vears. Further the obtained free-
dom from symptoms was doubtless 1 an
unknown peoportion of the cases attrl
butable to puberty and hardly to the
treatment.

A proper evaluation of the eflect of the
treatment requires, howerer & matched
control serles which does not exist Our
knowledge coneerning the spontanecus
course of asthma in children is scant and
fragmentary A small number of minor
scries have been reparted tn the Literatore
In which the percentages who became
symptom free at the ago of poberty ranged
het"tm”uxlb{%[{ﬂ 111

In Flenwborg ¢ [*] series, camprising %98

oo
2

asthmatio chikiren, 131 were over 18 vears
of age at the follow up Of thene 41 , had
o attacks and 22 % wers quite symptom
free. On renewed analysis of this series In
1657 when all the patients were over 18
yeams okd Ryming [8] found that only
28 %, wers quite symptom free

01 Rackemann & Edward » (8] 440 asth
matie c¢hfidren, of whom an unknown
number had been given a abort-term and
pot further elucidated specific treatment,

%, were symptom-free %0 years later

Thus, po particular effeet of the treat
ment has been demonstrable in the foem
of an increaved percentage of symptom
free patlenta.

The faidy poor result may to some
extent be doe to the relativelr many
severs cases in the series, a3 well as to the
fact that a very large propartion of the
children were first submitted to treatment
{rom § to 15 years after the onset of the
discase These children are therefore hkely
to have had chronl palmonary changes
at the start of the treatment. Further the
treatment was interrupted in 56 % befors
the patients had been symptom free foc
more than ooe year It must be sdded
bowever that many of these hildren had
been nnder treatment for a long period,
often several years
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It i surped ing that the treatment has
not had & greater effect as e know that
spectll hvponenedtization againet o few
inhalant allerpens f« capable of changing a
manifest allergs Inta a latent allerzy
[

The effect of the treatment cannat of
cours be cvafuated nolely on the baus of
the percentage of talned of symptom tree
patlents However we did not feel Justl.
find in gamcainy the mte of improvement
from the information ot tained but 003
of the patients decared themreelves Im
provedt

A finl evaluation of speeific allenmologie
trestment of asthma in childhood will
probably require proloaged experiments
of treatment o ing the doable-tdind tech
nigue

Summary

By means of questionnaires and/or per
sanal inquiry laformation hat been peo-
cured o the 503 asthmatic patienta scen
in the Clinle who were over 15 vears of sge
fn 1000, Useful data were obtained for
A8 4 of the scrice undler review

Four hundred and forty tro of these
patients had bren trented in the clinfo on
the lines stated  \t the follow up 308 ,
had been quite symptom freo the past

L. RYRSIX( AND K.

W FLINAROROD

yrar or mare Nine polat four per cent had
ocendonally experienced dyspoocs and
some of these abo & cough, ahile 538,
eontinned to have asthmatle symptoan,
None bad died from asthma.

The fatrly poor result was due partir to
the relatively great number of severe eases
(#**} in the seriea and partly to the fact
that far to. many hadl not been rubmitled
to treatment till after & long period of
{lness 37 o after not lews than § yeass of
filnces and 16 4 after at least 10 yrany of
lincws. It I3 ahown that the ehance of ob-
taining froedom from aymptone 4 greatest
for the patients submitted to early trest
ment

The prognosls b moreover poorest o
casen of sovere asthma and & famitial pre
disponition ta atople fllness furthee
cavcs with other amociated atopie flnces
and with increasing numbers of manthest
allergica as well a9 lo cases with complieat
ing pollen andfor mold fnngns alergy

Finally a markedlv increascd tendemey
towards freedom from aymptom has bren
demonstrated during the years of puberty

A final evalaation of specifto aflerpokge
treatment of asthma in chiklhood will pro-
bablr require prolonged esperiments of
treatment using the doulle-blipd technk
que
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PROGRESS IN PEDIATRICS

Congenmtal Choanal Atresia

Report of a Chmical Sertes etk Specral References to Early
Sympoms and Therapy

&y IF DIAMANT and J KINAMAYN

From the Depertmens of (olarymestory (Hewdl Profesor C A, Hambergerk
K relewda £julhmet Storkhale

Cungenital atreaia of the choanae which
form the communleation between the nowe
and the pharynx fvan wncommon though
not extremely rare gnomals The fist
elindeally diagnosed and treated case of
choanal atreia we prported by Emmert
n JR3I[H] A clawle description of bilatetal
choanal atrrela way given by Rosaklaon
in IRKO {17} In I84o Durnand of of [T}
complled some J00 cases in 8 report con
taining 3o references Although In the
lavt 10-15 vears choanal atresis has re
celved Incrcasing sttentjon the nawl pas-
rages of newboens are not rontinehy cxa
rained and unless marked svymptoms of
respiratory olwtruction are prosent eardy
diagno~i  of atreata may wucell bo over
Jooked

Chounal atreia may be asmociated with
other congenital anomales wuch a9 the
tetralogy of Fallot {6) defect of the intr
ventriculer scptum or patent luetns ar
teciosus (111 In one reparted omee It
coexisted with the Troacher—Coliine syn-
drome {14} In the presence of these
probebiy mote compictous anomalken,
atresla may go undetected even when it

con titutes an fmportant factor i the
symptomatology

Chosnal airesa may be either anflateral
or bilateral and efther oecoas or mem-
Lranoas. The alatruction may be comphete
or it may be onlv partisl in which oas
there will be a wmall central perforation.

The ratio of bilateral to milateral cavey
varies in different series Affoction of the
right skde | in unilatersl atresda repart
edly more common than that of the kit
The condition i+ mkd 10 occer morp often
ingirla than in bayw A hereditary tendenet
i+ comsidered by some authoes to be b
plioated [0 10]

Chounal atresia hav littls cffect on (¢
normal development of the permaest!
inuses and the nmsopharynx The elier?
activity of the naml mucows b mot of
ferted and with the cstalihbment of 0820
pharyngeal patency the sene of el
ecomplotely restored. It s remarkable bow
rarcly choanel atreis fs complicated b7
paranesal ainpsitia or by otitis. Desally th
bearing is qnite normal.

Choanal atrevm w an ebrygmo o
redoprment of unknown ceme The wesl
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vity b5 of ectodermal organ and develops
xu Hectory fosme which gradoelly deepen
form a mac, separsted from the peimitivo
urynx by en epithelial plat of meesodermal
igin, the oromesal membrane When, in the
venth wesk of embryonio Iif  this mem
ane ruptures, each nasl cavity commmi-
tes with tbe primitive pharymnx via s
maitive choana. Choanal atrens s thooght
ocvur when the membrane, instesd of

ptum [2) Aceordmg t other thearies the
omaly i dne t prolferation from the
Wtel eovironment of the chownas, An

For an apprecmtion of the grave con
qoences that choanal atresia may entall,
is necewmary to comider certain phywo-
Theal facte.

The human nose is peimarily & respira
¥ organ. \aml breathing & & normal
< natural reflex n the nowborn infant
well a5 In the sdolt whils mouth
¢tthing is & voluntary act seldom pract]
1 betors the age of five montha [3] Rew
% rerely breatbe through the mouth
d at least three weeks are needed to
1¢h them to do eo when required
Areraion to meuth breathing is based on
¢ congraital jmpulee to draw the ar
wards the olfactory organ in the nowe
0 which it proceeds at a gradually in-
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When the choanse are obatructed the
newborn does not open its mouth to fnhale
On the contrary the lips are preseed mare
tightly togeiber the nasal alas are dilated
and the auxiliary respiratory muscles ars
brought into aetion. Unless the infant
eries, however or wacks in fta ps so far
that they become separated, inapiration
will not take place and the infant will die
of suffocation. If at actopsy the nasal
passage fx not closely examined, the dia
grosia will be atelectasis.

Symptoms and Dusgnens
1. Complete bilaternl choaral atresia

This condition eanstitutes an immediate
threat to the life of a newborn. The
symptoms are:

1 Perfodic attacks of anoxla to the
point of asphyxia

® Severe dvapnees In connection with

3 Thiek gelatinous mucns in the nasl
cavitien.

T the Infant survives the neonatal pe
riod, the most charncteristic symptom will
bo & constant nassl discharge which in-
creases when the infant toclines ite head
focward In addition to this there will be
contimzons mouth kreathmg anocmis and
du-edmnﬂn!lon,nﬂoldmtmptum

) Ttk C

"uslog rate fnto the nasopharynx. This
0ces presupposes firstly a free pawmge
roogh the nase and choanae but it s
0 emential th t the nostrils be smaller
dlameter than the choanse. This dof
oce i the sixe of the nas! orifices and
© thoane lu & factar which affects the
Setance In the now and, consequently
© Intrathoracte preswurs [13 16]

nnydsonrhn{mthe}:-mmuldnm
or the cars, but are as mentioned provi-
omly quite rare

Diag 1 The symp " s
typical And-hou]dbe-nwrﬂ—knmlhnt
the prescnce of choanal tresia b 1m
mediately suspected.

2 The nasal passage can readily be
tested by inflating one cavity at & time
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with & Tolitzer tag The redstabee #n
conntered will alwo indirate whether the
ointruetion i partial or total [1)

3 A roft ralber catheter is inserted fn
th nose In the presence of atreda it will
De strested at the Jerel of the choanae 30~
3% mm from the noutril and il not bLe
¥t le in the pharynx

4 Adsr eg fuoresceln for aphthalmie
e cun be i tilled into the nostrl one
drop at & time When atresis b present the
dve »ill not as [n normal conditions be
obeervable on the poserior pharyngesl
wall

5 Roentpen examination with instile
thon of contrast medium ahoull be con
{ucted n alf cases where choanm) streas b
srepeeted  The serretion must fieet be
aspirated cut and the mucous membrane
constricted A lateral view will show lod
gement of the contrast mediom sgainst a
backward and upnand sloping septum at
the level of or a Jew miNimeters anterior
ta the function between the bard and eoft
palate

8 Inesceptional canes examination with
a mrtal probe as sugpented by Delofleld
(3 4] may be advisable Arrest of the

t ) probe at & distance of ke than 32 mm
~ " from the nostril will point to atresis If it

s powdie to advance the probe moro than
44 mm total atresia may bo ruled out The
esarunation is not entirely free of risk.

11 Partial bilateral choanal atrena

Tho symptoms chatacteristio of this
foeea of atresia are largrly similar to thow
attending complete obstruction though
they are lesm pronounced. At timey the
diegnoals may bs orerooked. sinee at
roentgen examiustion the contrast me-
diam may seep throngh into the pharynx

T DIAMANT AXD J KI¥XMAX

HI Complete unilateral choanal atresa

The clinfeal pictnre is seldom a5 dn
matio ay that in Lilateral atrrns Ocrs-
rionally however the normal side may b
blocked by premure againet the pillow o
matirem or msy become filled with accre-
thon, The reeulting symptoms will, eepe
clally fn infants onder five monthe, b
jost as severe as m bilatenal atrests.

Dagrons  Con tant unflateral masl
obstruction, thick secretion in the mal
cavity and unflateral excariation of the
noatril are suggestive of choana! atres
Unilsteral choanal atrexis may be de
tected by a simple procedure w hich showld
bo part of the roatine examination o
dynpnaio pewborna. First one then the
other novtril Is oecloded. Pronouneed df
ficalty fa beeathing through ooe nowtel
should fead to the suspleion of chounsl
atresla on the unoccluded side A peees-
sary condition is that the inlant doce st
ery during the investipation for thea &
w{if fnhale throngh the mouth. The diagme-
e may be subsquentiy verlfied by (b
emminations deseribed under bilaten
choanal ateests

IV Purtial andlaferal choamal atrerm

This & an tncommon form whieh ¥
ditficult to diagnove sines oochuon of B4
hocal side Wl not necesarile cend
dyspucee. I all the relevant testanre
ted out however s comparisn of
different findings should serve to establbd
the dixgnosts,

Treatment
mdmdnﬂimdmtmmﬂ-ﬁ-“
courso complete reatoration of the
nasal passge Except in rare cass
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storation should not and estmot be of
cted duning the neonatal perod, bere it
pcmerily & matter of paving the infant
om acute asphyxia.

The nasal eavity of » newbom s o
nall ax to greatly impede operative mes
wes for eradication of atresis The opera-
0 muat be performed by the transnasal
ute and the ritk of fnfuring the base of
o skull or the spinal cenal between the
las wnd epistrophems b appreciable
e the distance between the chownae
ul thews ital stractures Is barely 12 mm
¥

A more conservative treatment doring
w Deomatal perlod will lkewlss be fn
cated by the presence of amociated eon
nital anomalies, e.g heart discese pre
starity poor general condition, or wn
nourishment.

Treatment of bilaterul choanal strena i
wborns

As fn all troatment of the sir pussages,
€ most important consideration is main
mance of & free alrwny Since the infant
8 not open 1ts mouth to breathe the
iy fearible messare d Ineertion of &
urynges] tobe Tracheotomy is seldom
quired and should be avoided. Initlally
© infant w (Il have to be fed throngh a
be In ebomt four weeks rt will have
unt to breathe through Ha mouth and
“ding will gradually beeome easier
mﬁferdln!mnyﬁﬂ"bem

A sieaple and mgermoos method of sobving

"8aa of & tape around the cars. At the tp
the nipple arr obe large or two acoall
el perforations which emeure the Infant
adeqaet  alr supply Feeding i done by
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filling and refllling the nipple with milk. The
infant socks on the nipple obtalning fr
alternately with milk vis the perforations.
I sath 7 b s pot
and feedmg prevents great difficalties, the
advisbility of an early operation for choaral
treals must be teken into comsideration,
Generally & Lichwitz trocer b weed. It Lo

poaterior spect of the atreeis i3 owed to
cover the boay sar{aces. The nasl mucces
on the anteror apest and the bony  tresla
s remaved with & Lerapert curett The
abore-mentioned pharyngeal mocoss i kept
intagt and s retracted for removal of the
Omeecms septum. Whh a stalpe] 8 star-ahaped
incrséon {3 made in the remaining membrane
oa the floor of the nose WWith the aid of a
eatheter a polyethylene tube is Introduced
into the poso retrogradely vie the pharynx
The membranc will thus eover the axpored

bmy-rl-c--z-mnrhkhnhpn-d
and will came into contact with the nasal

coinchds with that of the antersor nares. The
tubeo i retained for not leas than four weeks,

Bemnfield recommends the porformanes of
this operaton withm 2448 hours after
birth It 18 not withoat certain bazsrds, but

this operstive method e still very hmited.

II Treatment of wxilateral choanal atresa
ncwborns

These cases do not present sach  duffi
cult problems durmg the nronatal period.
Th obstructed side abould be cleared by
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suctlon from time to time amd the nasal
opening on the affected nide protected
with ointment

NI Treatment al a later stage

The nature of the symptoms must de
termine the time for final corrective treat
ment of the chornal ateexia A a4 rule an
aperation for either Lilateral or unilsteral
atresia should e performed before the
child reaches school ape The operathon is
the rame for both forms and follus In
peneral one of two methiod  the trame
na«l ar the tran<palatine

The transnasal a)proach | emploved
when the olntruction j4 entirely membra
nou ~an nnrommon form—and ako » hen
the palatal arch I vere high A poot pe-
netal condition alvo may neceasitate the
aae of thi procedure When the nasal
cavithet are e<pecially xile and permit
good visnalization the tranena<al ap-
proach tay be the method of cliolee Deln
field v method merita trial in such cases.
By fracturing the lnferior conchs aml
di placing it upmards » good view of the
atreale regton may be obtained.

The transpalatine method of operating

! on choanal atresls has major advantages.
Here diveet visualization of the atresie
area facilitates adequate surgery

Due to the smallness of the reported
series, except for that collected by Dur
ward ¢t al [7] It has not been posible to
formulate any definite conelustons respect
ing carly aymptoms and treatment

Our own Series of Choanal Atrealn

An account of our serics refcrable to
the period 1041-1961 may therefore be of
valoe During this perfod 20 cases of

T DIAMAXT AXD J KITYNAY

Tane 1
Unllaterat
Mstersl Right Let
Doy 5 4 1
Qint ° s s
Total N 1a ’

congenital choanal atresia were treated st
the Otolarvngology Department of haro-
linska Sjukhuwet Table 1 ahows the ditr-
Lntion with respect to sex and the trpe o
atresds

The seren thun comprises 14 cases of
bllateral and 15 of unilateral atreds O
the latter patlents twice & many werr
affected on the right side & on the keft
Scventeen of the patfent were girls and
§* were boys

Tables 2 ard 3 show the ditribation of
complete and partial atresda and abo of
omcous and membrancua forme,

There was only one case of flateral and
1o case of unllateral partial atresia.

No famflial drponition emerged from
the histories Thi of course doos pnt 10l
out the powibilitt of undiagnosed enses i
dla

As regards complications referable ®
the paranasal sinoees and the ears, 13¢
patients had had unflateral enunts, %
cach enw on the non-atrede side Bt
patients had had otitk—tuo at the &
of 2 years, one at § yrars and three 88
adults. In one of the adult csscs, bowere?
the choanal atresla waz aswciated ¥t
meloschisis, and in ons cuss a dry centrsh
clinically ssvrptomatio perfocation ¥/
present,

Of the 20 patients one bay bed o
genital mitral stenowls, and ooe wom®
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Tarrr 2.
Bllateral
One sidde partlal
———~—— Both nde
both sides  Right Left partial Total
Canecrm 4 2 [ 0 [
Mrmbranous 2 1 [ 1 +
Ousecon + mernhrancas + ] ] v 4
Total 10 3 L] 1 14
d d left-alded meloschisis, In  years before choanal atreala was dia

90 cases choanal atresia was not di
osed until the ages of 1 and 24 years
spectlvely

Table 4 thows when the dk

guoecd.

Amocg symptoms manifest as early ax
the it week cyanosis during feeding
was It d In nine canes

were
tablished.

Thus, efght cases of bilsteral choamal
reds wero not dlagnosed during the
caatal perod, two of them were cases of
tal osmecus atresia Of the wnllateral
%, which % ere mvarably total 13 were
t dlagnosed during the neonatal perod
Table 5 shown the age at onwt of
Iptons.

From a eomparieon of Tables 4 and 5 it
Apparent that although symptoms p-
ared dnring the first week in 17 enses,
© diagnosis was establuhed during thia
dod in caly eight cases. Nlne of the
thents had symptoms for more than ten

sl bilateral. 8ince the other five patients
with bilateral atresia sought medical
advice only as adults their case histornes
are based largely on their own statements
Otber common symptoms were pro-
nounced nasal obstruction and continnoos
nawl diecharge Many of the patients had
Iong histories and only In three cases two
bilateral and one unflateral did the onwet
oceur after the age of one year
Twenty-six of the 20 patents treated
at the ENT Department have been
operated on. The other three are not yet
four vears of age and are being kept under
obeervation with a view to future surgery

TanLE 3
Tuwlateral
Cormpet Purtul
_ —_—
Rught Lty Rgin  Leit Total
Ouweona 1 1] [ [ 12
Meabranoos 1 o o o 1
Owecrcm -+ mermbranous z o [ ° 2
Total 10 5 0 o 15
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TamLx 4
Diaxnos
~tablabed Idaters! Ungatera! Total
Ist week L 2 A
st yewr 1 3
Later L1 ] 18
Total 1% 13 el

Fire Mustrutive canen of choanal atresia
three bilateral and two unilsteral aro pre.
sented berer

Caw ]

Oirl boen Rept *7 1961 \o bereditan,
late of lnteert Dellvery hacrma) Witkin
4 hours alter birth the infant was beerved
to become cyunotie when 1t attempted to

suck, A cutheter teat Indicated choanal atre.
ala. and roentpen examination shewed rom-
plete bilaternt atrmis. For the firt 14 day

nind elling pharyngeal tube somrred st ¢
factory bLresthing subs~quently the infant
wus able to beewthe pontansously through
§ta mouth. It was tube fedd dunng the (i
14 day®, afier which it gredually earned to
Ingrt f00d 1 tha norma) way

Comtment In the cas the first symptoms
weee noted in conpection with atterm  to
mek Tho damods way reade Imroediat by
and s pharyngral tube waa inweried. After
14 dayw the infant had alreedy learned to
brewthe through its mouth.

Cose @

Uurl, bomn Bept -3 1832 \o hermitary
data of snteremt Delivery normal The ehubd
was not axphyctsx at birth but cvanote
attmcks ocet rredt about hall an bour later
Oxypen was admrmustered to the stomach,
An hour or ma latee there sas repested
hematemests, powbly due to the oxyEen
sdmimsiration.  Fellowing weertioh of &
pharyngenl tobe approximat 1y 2 houras afier

oecurred

DIAMANT AXD J

KINKMAN
TarLr
Age at onet of
) mptorom Buateral Usilateral Toial

0-1 weok . s 1
Upt Iyewr 3 ] [
Orer ) year ! 2
Tetal 13 13 >

imination the contrast medhmo did not pew
Ifrom the nose into the nasopharyny, Toagor,
pharynx  larvey  traches and erophacs
were norral, but the infant could not broathe
without the pharymgeal tube Despite the we
of speclally dealgmed tubes prewsare necrowy
were after pome weeks, deiected B e
pharyat Smee [n addition, the pharynprel
tube interfered with tube fording, trachee-
tomy wes performed afler ox werks The
tracheostoma was retained untll the ehikd
was three years o] The patient was honphs-
Izeel for T} yrare At the agn of ooe your
certain fea wren noted, ovyee
phaly aod large protubcrant cant The b
1 lligener bowever showed u largely noone!
development At age seven, tranyalie
hoanal plastic revonstroction wa P
farmoed and the presence of total bt

years, iftuntrates the diagnostic difficukis
that may be encountered in bilateral chossd
atrewia. Inmertion of s pharyngeal tabe ¥
Lfe-saving procedute curtied out before 1
diagnots had been cstablwhed M‘:
licationn of intal oot

cwentml domputo the ddlcuities st
with maintenanee of & tracheostoma.

Cose 3
Girl, bom Bopt 1., 1833 o beredi®Y
dat  of mterest Delnery Putirdd

hed keft-skded fackl lelt. Ae from 1933 ¢
underscnt extensho rmrmh:::
for this anomaly After the cleft

phetely clomed a..n.dpmmudu-:

birth an appeecmblo umproveme
An attempd to pas  tube through the now
an obetroction. At roentgen exs

obstrortion snd & contmaou e
thick seertion.  When examioed 8t
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T Depertment, bilatersl chounal treeia
~ax found and romntgen examination
t be total. The patient was subjected to
eral trapapulating ehounal plastsc recon-
wetion.
Oomwent. The total bilatersl ehoanal atre-
& m this care was not detected umtil the
satwent was 22 years okl Oniv when ber
symptoms were aggravated following
plasthe rvconstroction of the maloschmis did
be yymptoma of an arocisted anamaly be-
ome apparent

Twee d

Boy barn March 10, 185 Dellvery noc
nsl. Xo hersditary data of mterest. During
first day in tho maternity ward a con-
Inaoas, tidek diecharge from the right nostril
s observed. Thery wes no diiTleulty In
-utling The patient waa referrad to s con
Hent atologist, who disgmosed ebosmal
tresia of the right xide Roeotgenograms
«d total atresia. At age 1} yeurs the
bad otitie following an upper “wpuratocy
t infection, end t sge 3 he bad left
Dary sinusitie. At six jears of age he
mdersent tranwpmlatine plastic reconstrao-
on of the choana, and total oseoas treals
the right ad  was found.
In thie caw of complets unile
Tral canrors atresis the durgnose wis oeta
blished within 24 hoara. The pathent had
¥ dght symptonm untfl be wes operated
at the age of six,

LK

Qir), bors Feb. 24, 1931 Delivery normal.
3 bereditary data of inteerst. The mother
wrved, withm the first fow dayy, & doe-
“+azgs from the nght nostril. ¥ ddfboalties
e in muoling. Throoghout
“wly childhood, the patwent woke up repeat
IIF every night wrth srvere dyspoca. Jedi-
"t advic wxa frequontly sought and the
Ymptoms wers  tirbuted t bronchial
sthma, The constant nasal drscharge and
octimal ted to nervouspem and
litairon The oorrect dmymotvs was not
~tabluhed, however mmt | the child waseight
#1813 At Puduntrace. Vol B2
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yrars obd, when roent~en examination dis-
cloerd total atrema on the right ade Atope
ration via the transpalatine spprowch. s to-
tal ommeocs obetructron of the rizht choana
was found. Aftsr the operation both nasal
beeathing and leep becume nocmal, The
gl s peneral condition mipros ed rapidly

Comment. This case of complet unilatersl
Oevecus atreelm was regarded ae bronchial
ssthma becaswe of the nocturnal dvspoes
Deeplte treaument the symptome perated

estahlished. After sdequat
child became entkrelr healths

Conclas ons

Although choanal atreaia f1 not a com
mon disease It should be kept in mind
when acute attacks of cyanoais occur im
meduately after birth. Txo cases demon
strate the way in which aimpls procedures
may werve to avert the [fe-endangering
hazards assoclsted with complete bilateral
chosnel atresia A pharvngeal tube almost
slways mfficcs to envure satifactore
breathing Tracheotomy should he avoi.
ded since a tracheowtoma n new boeme
fnvariably entalls great difficultion, \ &
rule the Infsnt cannot be auckled but
requires tube feeding After some week
when the infany has learnt mouth bireath
g It can bo spoon fed.

In onilsteral cases the tnitial eympt uu
are moch milder and the diagoosbs n
therefors bo overisoked.

Caso 5 cxomplifies the mhvinterpretalion
af typical symptoms as bronchlal axthm
Case 4 demonstrates that even in unilat raf
cases the dlagnosle can be entabliiid
within the fint . hours on auspie i of
atresls

All of the patients, fncluding them -
Lilateral atresds dig well and poor =
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sdrenely affected t v deferment of opera
tion until the mont  xpedient time

Onls In three of the %0 pathen ts operated
on st the FAT Department wa trans
nasal perf wuthon performed before the
axe of 1] vears Fifteen patients incloding
thews three rasy were opetoted on via
the transnacat and 11 via the transpals
tin  route The latter appeoach ha heen

B DIAMANT AXD J EIXYMAX

uwed roatinely since F03E Wik thiv pro-
erdare the drainape tnbe In the nowe moet
be retained for gt lesst 2 monthe & pee
fitted supporting plate  ntured to the
palstal flap expedites healing When after
some dave the plate bs removed the nd.
slon along the dental arch « il be precti.
cally heabed
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CASE REPORT

The Syndrome of Famihal Atrial Septal Defeet Heart Arrhythma
and Hand Malformanon (Holt Oram:) 1n Mother and Son

br PER ZETTERQVIST?

From the Pedlatrie Clmie, Karok

Bwedan, and the Inst tut of

Bjulhuset
Medical Geneticn, University of Uppeals, Sweden

Holt & Oram have recently reported a

syodrome of atrial septal defect (ABD) and
~oogenital ancmaly of the hands, cheerved
m four gencrations of & family [4] Bomo
A the patients aleo exhibited a tendency
© an umustal type of cardiac arrhythmis,
\leRusick, who noted this syndrome in a
vother nd daughter has suggested the
wme “atrio-digttal dysplana” [5] The
wesent report describes the occurrence of
e condition in & mother and son, both of
vhom hare been suceemfully operated
poa for the ASD Theso patients have
e previgmly referred to in conneetion
vith cytopenetie stodwes In congenital
ieart malformations [1].

e 1

MH a women bom In 1929, saffered

childhood from Lability to respiratory
ract {nfeetions but had no symptoms sug
Rire ol etreptocoeeal infeetion or rhewmatio
VT Bhe lao tired easily on exertron end
=4 attacks { palpttation at rest Hhe has

_

Al the time whea this repart was
tratars

had thres children, born ln 1049 1931 and
1057 Theso were all barn about one month
boefors term and their birth weghts were
2150 530 and *930 g, respectively Between
the birtha { her second and third  hikdren
thero were two whieh resulted
1n abartions. Bterilmathon was performed m
1937 becaose the patient had, for a coaple of
years, been suffering from inereasing dvs-
pnoea on ecxertion and & tendensy t ankle
edema. In October 1961 she was not  bie to

A besrt manmur and eardue enlargement
were detected o 1946, In 1960 she was
examined, together with her son (see below),
at the pedmtno chnlo. Apart from  some-
what skender body bufll ber general condl
t:0n was not euggestive of beart divease Her
handa, however were found t  be mallonmed
(Fig 1) The thumb was ebeent on the right
nde and on the beft hand, it was replaced
by wmall mdia! finger with three
Thry aboormal digrt showed aloar deviation
fo distal phalany and wus sitzated o the
same plane se the other {mgers. Heart.

and fthe

precordim revealed prooounced arrhvth
rma. A ratber weak and eoft pulmonary
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Fig t Thﬁhnd of the mother (Cane 1}, The
breen deserited dn two famaliea with the

cjectina mrmur of low frequency waa
heard amd tecanksd, and the seened sound
over the upper belt aternal bocler was
broadiv plit 003 sec without accentuation
FCQ reconled on this occamon (Fig 2,
1860} shaw &l marked artirythmis of & peen
La tvpe Forshort period sinue bradyeardia
wat abeerved  with a frequeney [ 40-80
beat  per minute and shightly varying con
fguration of the T wavew AV coml wibon
timo lurmg these period  was 0.20-0.8 sec
At times no unequivocal 1 wa o were acen
for peveral meconds, and then an ectopic
supracentocular foeus wa  sctivaied reeul
}mg in ordmary  entricular complexes bat
no P wa va Hometimea on e perhaps s
eral smich ectopee focl gave rae t & burst
{ 7 beat with a rat { 100-150 per
minut  an jrregular rhythm el alight t
mxlernt  aberrance of the “entricular com
plexea. Durmg period [ slow ectople
hythm, ordipary I waves were sometimes
scen t occu  framedmtely after the ventr-
cnlar complexce Theae pasaibly repeesented
ainmy (mpullr- eliched mechanically by tho
v The tri
compleacs shomed an incomplet  right
tundle branch block with right axm deve
tion, and clockwws rotation { the fromtal
vectar with doplacement of the transitronal

e E AN T A

R v

,-,-. of thumb amoemslics in this case have both
Holt-Oram symdroms reported previoody

\

xone to the keft (\ 3-3 81 The 9-T mgments
und T wmares were normal Thero were %o
bn:u of ventricular hypertrophy
exam paften showed com-
ndrr-Nemlnrrrrm-nt [ th heart. Its vo-
lumo was extimated to bo 930 ml, Le. 600 ml
per m hody snrface ares. The enlargement
fovel '~ the nght mtricle and, t & koar
degree the npght atrhnne The pulmooary
artery and it eentral aml peripheral besa-
ches were significantly dilsted
Whemn admitted to the thorscko clnko i
Octaber 1061 the patient bad moderite
ankle eidoma. Otherwise the clinial exsnd-
nation mervly eonfirmed previous finding.
The heart rthythm at rest however w&b
regula ainv bradycurdia with & frequency
of abaut 50 beat per minute (Fig ., 1061}
Under orthostatie conditions tho arhythomie
appeared and then thowed about the s
veration as thomo pres [omly noted. At s
erercist tolerancs teat the ENG reaction wee
narroal and the patient waa able { work &
Anln!tndtyo{ﬂﬂﬂlqmn,frmnvh.hnbﬂﬂ
rat of 190 beats/min in steady stute, Havmy
peeformed the 8 minutes on thR
losd and before continuing et & bigher ke,
she fnterrupted the test broanss [ tirednes
in tho legs. The mnus rhythm
during end  fter the test and 10 mirctes
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mother (Case 1} AD 1860 rvcordmge were obtained i  single it t the
oatpatuns clmic For further eomeent sse text

FAMILIAL ASD HEANT ARKHYTRMIL AND HAND MALFORMATION
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Fig 3 Totr hand of the wm {Comn
4+ arcrntuated on the right hand

lm interdirital
afl pramary booe

Wt et

LI hoth
L disjlecrd dwtall Thoe resoltant dimal d

hands, the trapechon (oo hollaoruiom majw)
t of the first metecarpopbalengrel fools

by the socreusrd bength of the 1st metmewrpel. This metstape-

la in [ine with thos of the other fingere. On extrimal examination the pex of the

b equidmtsl with the sthere.

ernters on the madlal wepert of 1he right forearm, wrist and
hand hypoplastie.

e olviomly

Jater the pube rate wan well retst ted to 60
brat per mmute The tent indicsted a nor
mal phyvical worikdng capacity from both
eirenlatory aned reepimtory Jointa of view

Heart rathetereation wa  performed {9
lowing percutanecns introduetion of the
catheter into the rght femoml  #in as the
pPatrent acoond to have no arm  efns sutable
fo eatheterization. Oxypen saturation con

_ “ditions indicated a largo lefi to-right shunt

t the atrial level. The min t volumo in the
memlo cirenit wa  caleulated ta be 4.
{iters and 1hat 1n the pulmonary cffeuft { 8
liters. The heart frequency waa canstant at
&2 beats per minut  and srtenal oxygen
raturstion was 07%  Awgrecardiography
was not periormed.

In \ovember 1801 sargreal closurs of an
ASD (weumdurn type) was made by opm
hreart surgery under moderste hypothermia,
The immcdiat post iperative conrse we
uneventful apart from en inereancd tendensy
to Intermuttent arrhythmie ahowmg forther
variations Two months after operatron, the

ratient  peneral conition wa  good, sad
roentgennlogic examination showed  alpns
{icunt decrenac in heart volume

Care 2

G L. & bay bom in 193] s of 31 Ha
was hralthy and developed normally ss
baby At the age {4 yrers be hal searbt
fever and was then found t have  beart
musmur During the follow ing years, ft wis
note! that he terxked to avoid strenuca pisy
with other efukiren. He complained &
Iysprocs nd hoaddache on exerthon bt bad
no other delindt  ymptomw of heert daecsse
In Beptember 1938 ho was admitted to the
prdmtoe elinle for investigatiom

Physical examination shawed the boy to b
{ pormal linght but somewbat slender
buikl (Age 7} yoars, height 119 em weght
19.3 kg) The palat  was high and arched,
and the shouklers wero dieplarcl forwerd.
Roentgrnographic  examination, hawerer
faiked to reveal any qualitative anomely of
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the houbler @nlle On hoth hands the
thena  emineners were hypoplastle  and
abn wroalities of Lnth thumbe wern potet,
The dght thumb had tao phalnees but
waa otfrniae simita In ahapr and poaition
10 the almrmal d gt men on the mother
kit band The eft thumb wes  imiler n
oo rerpect Lot wa pperowblhy thieker
than rmemal, Nadwiomnent examination aho.
wed inoaddition bilateral erreutaritles of the
curpu! and Jol metecarpal bones {Fig 3)
Heart The kit hemithorsx »as somes hat
mare prominent than the right. Increased
Pulstions were sorn and palpated aloag the
Wft sterual bonder A harsh grade 4 vaiolic
Jeethon murmur s kewnd over the ped
monary regwy, amd the second ammy ia thiy
arca wa eplt {004 ac} wih both
wnt seeensusted. At the Jomer kit sirros)
border & weak mid Uastalce e »
heard.

ECU shermed the same 11pe [ ventriculer
mompdx that obeird in the mother
The T wa va over the right precondhom amd
in load 11w ere high and peaked as i enlarge.
wornt of the right  trrunt. Ax a rule there was
ma ryxkence of srchythmm. However at an
examlnation in 195 the ECU dwd IT
corded s ftancoadt with the phosooes
dpram cecadmnafly slownl s flattening of
the I way  {Fur 4} Furthermoer at preo
perat © raambnatkn 1 November 1939
rhvthon  Intorences were reconded ¢ the
bernalag of & romine ECG  Duarwpy oos

aristrony of the 1 w vex ocvurred
a0 Lhat | wks snrtimes mpoastile to rden

“ 1ty them, whereas sometimes an snlmary T

w we weirred A the 8T inteml (Flg 4
temd 1 11 ant CR1} During another perod
« regular thvilim, elelted by an ect o
aoricular pacrmaker we  predominant ()
ars of the I w vv 80 AV enducten
time 0 14 see; it shown m fycwre) Foadhe
aftrt 8 few moin tes { rrconding & regular
wtuns thythim »  establuhed and perssted
for the remalnder of the exarmnation {1
axts {the P wn 60 AV condnctrm
toe (19 sees ahown In beeds CH -CR

4
e ram natewn of the beart

TEA IETTERQVIST

revralead the vame pieturs &s in the mother
“The hewrt vohrme was 500 ml,

10 810 il pov m borly surface wrea. At bewrt
tatheterniastion the arteral axygen mtasthn
was found 10 Lo #9%  whervas in the pol
Toonary artery L was 57 and In the superior
vena cava 10 ,. Thewe flndngs indented
that (e flow In the cirendt »a
# ghily mare than tw kee that in the symemic
eireuit The symtolic prewsuro in the gt
Yentricke was 3} ram Hg and In the paimo.
mary artery 37 mm Mg Dy angrocard osuphy
from the kft atrfurn an ASD of the avrwm-
dum type wne demormimated,

In Nosember 1938 surpical clomare {1be
ARD was performoed usder hypotherras, The
immediste poseperative coaree was dink
cally uneventful, but & seves [ ICO =
sonlmgs obtalned beinern ] and M dars
alter operstion (Fig 4 Nor  4end Dee %)
shoned 8 consstent merhvifomm, The P vs
veu orrirreil At varviog mtervabe sfter the
QRA crenplex and were sometinoes of onde
nary  lape The rotteuler bribm v
regular and the Tal  wss spperentlr nol
materially influenced by the setope bpee
Jormation. Dumox these two weehs, Tentn-
culs  repolanmtion distturbances s ee som
it deft prococdial leade Thew conaised of
nitial B-T Ievution with eatmequent flat
teming  { the T wavrs progrowing t dep
negutinty

Followiag the boy  discharge from the
hoapuial, the parent  were brbis
inereans) well bemg and [ﬂ\rntd.;“'l‘:f
At a progress cheek m Jannary 1
montls sfler operation, the phrvicel sigm
of the ARD hal drmppearvit, the $-Ted T
banges bad been normakacd and ibe
rky!hm-um-nml.'l‘h.[‘nﬂmerib‘
right precond om, however were very bk
80 peaked, and the beart chme Bad 7

3‘mrthep-timlhadqmodﬂo{fﬂfrh‘w
fre sormo days. On cach orcencn theee WOt
initially seenciated wrth paws o the pree
dhum and ons or both shoukders. In eomee
tron with the Lt of thew { brs fiscks be
woa sdmrtied ¢ the Praiatne Coue, 50
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aythmis bed reappeared and ECQ showed
iphasie T waves over the keft precordtum.
rmg the sobeequent few days progression
£ he T wave chanyes waa noted, umtil they
weams deeply negative sa they had been m
he trmedlats postoperative pediod (Flg 4,
let. 7). Later the 8T and T changey were
oce more normaleed, The beart thythm
it rest aleo reverted t narmal bt when

‘was pot somplete and mmder orthostatio
onditions, the arrhythmie reappeared. An
zereise tokerance test wms performed on
Jet, 20 (Fig. 4) Oa moderute physical work
be thythm was nornalized and remained so
huring sobmaxtmal work. When work was
topped, tranaition to eetopie rhythm oo
urred.

Daring the following 1} years the boy was

ol symptoma. A coatrol examination
a8 made at the Outpatient Clinko in April
1442, The phymecal findings were normal
part from moderate parasternal pubwtions
od  epht sccond sound. The pubmonary
yeolio jeetion murmmr was hardly audible
o¢ relative heart yolume was estimated to

dhsd wark wus relatirely low the in
roaed heart yohime seemed to be related
cocrespondiogly greater  Heetive stroke
¥ine as is found in eases of bradyeardie
> to complet AV block, At rest the heart
enoy was atound 50 and at loads f

oceurred
orthostaths conditions befors and
"z work, Befors work, the poettion f the

T exEestive {normal eios chythm ter
ming with mechanical activation f the
T4 noda by ventriovler contraction. Other
Sriations much as deformed P wuves and P

RB complex wers alao seen. After work, the
TG pattern was soggestive f sintry arrest
akerratively yino-soricular block with

oeal douhling f the P-P mterval and
rmal AV condnet fon.

11

Conment

The pathological features of these two
cares strikingly resemble those deecribed
In premious reports [4 5]. In both cases the
atrial septal defect was of the secundum
type The occurrence of the condition in &
further parent-—child coastellation agrees
with the theorv of & dominant mode of
Inheritance This type of Inheritance is
also thought to be operative ln some fami-
Lies showing multiple occurrence of molated
atrial septal defect [2 3 8 © 10] The
thumb deformity described ss charse-
teristio of this syndrome wus found on the
mother & left hand and was almost repro-
duced on the hands of her son. Total
absenes of & thumb as noted on the
mother & right hand was also obwerved in
one member of eachk family previomsly
described. The tendency to akeletal rregu
larity thus showed & predilection for &
particular portion of the hand aod at the
same titne a wide varation in manrfesta
tlon from case to case. Buch a varability
Js comparutively often wen in dominant
geno cffects As has been previomly re-
pocted [1] the karyotype of the bov
showed no abnocmality The bizarre tvpe
of arrhythmia foond In both casce |
similar to that which hay been previomly
reparted [4) The common denominstor
seema to bo & sinus bradycardia with pro-
Jonged AV conduetion tims and s tendency
to inhibitlon of narmal atrial activation
because af sinus arrest or sino-auricular
block. An ectopto focus may be activated
in the auricolar wall or more commonlv
in the AV conductive system without
retrograde activation of the suricles. In
such instances, mechanlcal activation of
the sinte node by the yentncalar contra
tion seemns often to take place.



-~

The vanstions of thiv arrhsthmia voder
Wferent eonditfon are somewhat mimilae
10 thowe obeerred in chronie sopraventn
cular tachicandia of the repetitive tvpe
{6 “). Thos arrhvthmis may or mav oot
1 pre-ent at complete pherical reet and,
if not §t mav be provoled fre orthiostatie
conditione  Thenng phveical work the
rbvthm i Likely (0 return to normal, which
mnlit perhaps be talen ax an indrestann
of it benien natare Its occurrence even
darmre peolanged and complete phvaleat
ret is prolably depemddent to & cortain
degree on pryvbalogical factors but mav
alo be related to mmatie duesse In the
b repoeted here the tendeney to ectoque
rhvthm wa highly exsgrrnated in eonnees
tion with repested eprodes of the so-
calied pretpencardiotomy syndrome This
mydrame which inclodes all th  elinieat,
roentpeoologic aml  electrocardiographle
manlletations of 8 benign aweptle pericar
ditss, b abo known to be often amociated
with arrhvthmiay of different kindw It
scen powible that it {affoences the ner
vou regulstion of beart rhythm.

PIX IETTERQUIST

The s ndrome of atrma) septal defoct and
hand abrarmalities deseribed bere pret,
obricudy he considered ta realt from s
destarbance of rardue and skeletal forms
tion From citcumstanthl erdence &
woukl] even roem ressonable to portehte
s micro~copic malformation a  the under
bving cause of the arrhithmis It wouH
then be pondlis ta consider that all the
clinical featuren of the cuses precnted here
oa titate & pure malformation syndrame

Sommary

The ao-calted atrio-digital dysplasis o
Holt-Oram symdrome con<ista of atml
septal defect & tendeney 1o candae ar
rhythrus and charactermtic skeletal pul
formations  invulving partwcalary the
thumba It ba previoa Iy been described
intnofamilerand scemn {0 be tranwmrtted
s a dominent teait The preaent report
dracribes fta ocenrrence in & mother and
sont both of »hom bare been succestalr
opetsted upont for the stria) reptal delect
The nature of the cardise srrhythmis sad
its dependence apon different circorastan
oes are discnseed.
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PROCEEDINGS OF PEDIATRIC SOCIETIES

The Peduatne Society of Southern Sweden

Meeting May 6 1062

{xtrep Microgmathia snd jts treatment

Sir cess of micrognathia have been

d et the Clinie, e { thees with
Jatinnoos acration by t bo in the naeoph-
o The effect f this treatment was
stiifactory (WII bo publmbed in detall
another fournal )

/ Sibwer+ Three umcommon cases of he-
dlseases

(1) 4 cass of Erane syndroms A S-year-old
o was hospitalard sfter having exhibited
diepositin 1o beulsing for & evuple of
ntbw. Bhe had lowered vahaes
bhemoglobin and red blood cells, slight
“teras #nd & low value of hapioglobin in

y

*Tapy for 3 months did pot produes amy
aorthy effect on the blood valoes, and
[oeo eplenectomy was performed. Thare-

ter the red blood eells and thromboeytes
ng the cours of & few manths ros t
Iy normal values end the disposition to
dsing receded. Evans bas discuseed in

the sme time, but also fn thrombooyto-
done g, Kiopathic thromboeyto-

Porpura.
M A earw {ron Millbrand dimem A
“year-old boy with hemorrhagic symptoms
hndmu,ocvurringhzhnhm}y Further
Eolleal tovem[gation b4 in progrees. (Will be
wublished i detafl in apother journal)
® A $yearold boy with prolonged

bleeding timo as u cansequence | redweed
thirombocytic edkeston.

B. Carell: Conn s syndrome

A 3-yearold gid was found t hae an
3 . 4 ical ade
noma, fhe was operated, after which she
reevvered completely (W be pablished m
detall In angther fournal )

s 4
metastashs
A 27 yrar-okd women was delivered with
out complestions ooe month before fall
term. The child, a girl, weighed 2 1 kg After
perturition the mother became higly febrilo
and dsed 4 days Ister The autopey revvaled
of me-
Mnoa, \  primary tomoe ws discovered.
‘The child wes in good heatth untll ¢ weels
f age when & growth waa detected in the
musculstare of the right thigh. Sbo was
therefaro admrtted to Krstianstad Hospital
On examination two firm  well-delupited
messct, ono the alre {  plum and the other
the moof walout wero palpeted in the
musculsture of the right thgh and kg In
both temporal regpans the patient had &
pesa-wred, firm, blumh-red infiltratlon. In the
left glutesl region & walmutsred mass was
palpated. Examination f the cyes yiedded
f the

Acarcef o ] tamor

paren-
chrrmal kewiona, a little mare than tho sixe
o thrmbie All the laboratory values wers
normal with the exception of the sedmenta
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tiun mate of up to 43 mm. N\o melanuria
eorub] be demnnast raterd, Biopy of 1he tamor
in the rgt thigh musulature  honed
neerntle Houe contaming melanin positire
plament There v »o yttal tumor theese
Durng & month & sofourrt at the howpliat
the pirl reovered withowt therapr The

TROCEEDIXGS OF PEDIATIIO BOCTETIES

skin xred mrecio tumoes as well an the chamges
in the lingy disappearsd. In a foBowap
examination, st 18 montbe of sgr the gl
wat found to ba ln god heahth withoot
any eymptoma of tumor recidivation. The
selimentatin rete wa 7 mm,

Per Teluader JNolnd
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tools recerved by the {cka Pwdwairica are
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rpace permite.
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Universitetsforiaget, Aarima, 1062

laslc Focts of Allerpy R. Yoorbarst H. E.
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Jumrs Roberteon (Ed). Vietor Gollance
L4d, London, 1962, Priee 180 net.
Sedpernd apnoet L der Sdmylingepnewmon ien
x«Geﬁ-ﬂh.AhdémhKhngerhgdﬂ
Tngarichen Akadernlo der \Wimenschal
ten. Dadapest 1962, Price $12.
)“T-bnl'-b-drrndadomhdm[q-p\
Exsten {m Eindesslter O Gdeginy1-0dtt
cher Prblishing Howee of the Hungarian

Academy of Bclences, Budapest
Price 8150,

On the Ontogentsis of the H man Gastrec Epe
thelid Cells P Balenhm. Acta Anatcn.
Suppl. 48. 1962, 8 Karger Basel, 196
Price oF 14—

Kongenitiele Sirungen des [Wasser  nd Elek
trolythaushaltes. H. Hungerfand and J Bro-
del (EL): Speinper Verlag Berim, 1062
Prico DM 39 80

Chromssomes in Medwins John L Hamer
ton. The \ational Spastic Socety London.

1982,

Praltitum der Schutimpf agem Kurt Har
tung (EL) H. Hoffmann Verlag Bethn,
1062, Prxce DAL 1800
Tronsfusions Forte-Matermellos Colett
vin, Thiss Ll 106_

Bead ng Dissbity Progress and Rescarch
\eeds {n Dyslersa John Money (Ed.): The
Johne Hopkins Press, Baltimore 108
Price $3.

Pediatric Surgery € D Beoeon W T Mus-
tard, 3. X RavitchJ and h.J W lch.
Two volumes. Year Book Mediesl Pub-
lLishers, Inc Chxago, 1962 Proce $42

Leseons from Anrmol Beharew for the CT
can  Barmett, B A, (Ed)y Little Club
Clmucs in Developmental Medseme N\ 7
Willlim Helnemann Ltd, London, 1962,
TFrioo 12 6d.

Acute H m plegia tn Childbood Bax, Martin
and Ross, Mrtehell (Ed.) Little Club Chn
s m Devel tal Medkeme. ¥ 6.
Willam Heinerwnn Ltd, Loodan, 1962
Prco 176,

De-
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BOOK REVIEW

Lewis 4 Barnew Manoal { Pediatne

Phy leal Dingno«d

Yenr Hook Modical Publiders  Ine.,

Chiragn, 1901 Recond edition. Price $4 00
‘Bince sterok! and antiblotics have not
yet replaced the necewit  f ptvincal exami
nation the purpoae (1] b olume remalne —
10 ndreat  the ditferrnees in phywicsl dm
e between chiklren and ad bt the
authoe st tes in the preface to the mcond
wfitlon Thi little hook Is arraagc | in o
Imple  ml unthenretieal way Fust short
hapters on Approac) to the 1 atient Mea
surements,  (eneral Apprarance  Bkin,
Lymph Noidow thereafter the signa and
svmiptom= e deseribed in w topograpd lewt
rangeroents Head and Neck, The Chent
The Abdomen Fxtremitien, Bpine Joint
and Moales. Nenrologreal Fxamination. A
specml hapter | then dedreated to the Exa
mination of the \ewborn where the mme
topographical armngement i+ agaln ueed
Finally three apperulices are incloded A
Revord of Phymeal Examination wseful for
& Beandinavian baving to give a cane report
in kngl sh; 8 Lt of Bome Rare Byndromes
with Chameterialo A ard Qrowth
Charts, The practica] advice b good and the
evaluation of the findinge s shilfol and
raincd  ‘Cranlotalew ba found In prema
_ture infants, in some normal hiklrn under

~  mx months of agr in bables who Le con

stantly on ene e of the head and in ¢bll
dren with cckets, ayphile, hypervitasainon
A and hydrocephalue.

This little book mmst be very heipf 1 for
the freshman, but abe, as revision, for
traloed peediatriclan

Qent Splow Sundpeoll
The Adrenal Cortex schentific ed F T G
Prunty

British Medical BulletIn 78 \o.2 May 1963

The Tritish Medienl B Tictin aypears each
yoear with three numbers dealmg with diffe-

Tent tophes of medicine amd related flekds,
The publication contains excellent revers
with contribatlons of keading British uthoee
The May number of the Bulketin b po ex
ception 10 this rule The volame ks deroted
10 the adrenal cortex with the forst chaptens
dealmg with the blogemicsly aml sypibess of
adrenncnstical stecold  and the interesting
fenbilema of adrenal sterokl prodoction by
the placenta, fortus and newbom The nert
part contalns chapters co “ering the mophs-
Iogy [ the adrenal eoctex in vertebmates in-
chuling oan. The P yrokyy i+ treated b s
scction with ehapters on, for example o~
chanimm [ adrenocorticul control, mets-
bolmm of sterokd  and ther actlon ot the
ctlular level. In the last mentlonel chapter
Buch coocloden tlat in ot { intemare
work on the problem it remamy one of the
major challenges of phywiology and -
chemistry Disorders of blosynthesls fn mea
and recent methoda for the bn estigation of
dionters 1 the adrenal cortex are two thap-
ters of apecsl chinkeal interext The eritical
cvalustion of present method and thel
application to diffcrent discwers related to
the adrenaf cortex i [ grest -abne foc all
meluding perdistneians, who have to d-
mnome and trest endocrine disorders. The Jat
three hapters are devoted to problers con-
crmung aldosterone For thome who are pat
familiar with the steroid nomenclature &
glowary 1 terms waed in the ume f of
rreat help, and each chapter 1 followed bt
adeq wt  references,

In his introduction Profemsor Prupty €€
peowses “the earmest hope { the pamif
evemm ttee that the volume will be reward-
fng t It resders, that t some it Wi
stnpd £y and to others art as  falerum sbout
which further rescarch will develop  ToT®
arems to bo Litths doubt that thewo tasks a0
cromplubed In en excellens way by
exporta who bave sontributed.

Cart Gustaf Derguirand Siaclboln



BOOK REVIEWS

Heitinger {Ed.) Beltriige sur Klinlk
? Pathogeness der Cocliskie

Earger Bascl. 184_. Price 8Fr 18—

i a compliation of papers read and
med at wymposium on coclins dlisense
M in Bwitretiand b May 1061 with
icipants from Belgium, Eogland, Ger
¥ Hollnd and 8witzerland. The oym
wm was sporsored by Galactine and
malk AG t commemorat its 60th
~Teary In m historical review Fanconl

147

with sproe are foand t  have bad symptoms
in chiidhood. There seems t  be litthe doubt
that early adequat treatment cnables the
patient to grow st normal rat In s
bapter dealmg with casusml and conee
quential factors in coelisc dmeawo Frurer
gives & clear pieture of what ks known todey
sbout the acthve factor 11 glisdm. It i
thermost ble capable { matmg stea
torrhoea in putienta with corhac disenss in
remison on sdequat diet it s mactvated

@pures the old concept  { *\ erdavung,
flimens  with the stem f a tree with
*hoping branches, the youngest { which
gliedin hypersmnantivity saccharese and
tame 3 and H bined
h laek of Alipoproterns. The chupters
illng with diagnoste and  dliferentlal

e speeia] sttention s Lamblia infesta-
. As regards the lboratory tests Keser
e aguinat placing too mueh confidercs
the vitamin A and xylose tolerancs tests
»ﬂ:re.qthnﬂlno [ following the fecal

chromatographio
onetration of a characterlstio peptide in
Petient's plasne after a test dose of

"“P® occurs when gluten b then tried—
¥4 i expocted to bappen in falf { the

the patient should start snother
Jeans period e gluten freo diet The
= o wupplemanting the ghutea free diet
Z Hhist containkng unsturated fatty
b evident from the ebapter by Fer
% van de Eemer and T eifers on seleo
IEeorption of fatty acide. The prognosie
¥ good quoad vitam. Bome patients will
T8 ¢ have wymptors ee adults If not
o ghiten free dict—i3%; f adults

by betion with normal moeos
but not with orocoss {rom patsent with
gluten intolerance and seerma to mterfere
with the release [ actes] cholme H con-
wders glhadin intolerance to be the major
eausal factor n coelmo disease but holls t to
be likely that other factors exist which may
precipitat  the Wisesse by damaging the
intestinal mircoss- The role  { herediry 1o well
known  allergio factors sre still duffreult to
ecvaluate. Apart from the field of mucowal
biopaies thie symposiom gives & good revew
of the man sspects f coelise durense
B Werner Stoclhebn

S Z. Lecine (Ed.) Advances in Pediatrics,
ARt

Yewrbook Modwal Pubbestions Ine  Chi-
cago, 1982

Thrs volumeo follows the sameo lines as the
previous onew It w8 collection of short
hs of current p b3
written by experts in the respective fields.
The standard of the artxles 18 { the same
level as 0o e eccustomed t fmd m thw

t Neomat | Jumdice Chemotherapy f
Neoplastic Ducaves m Chikiren, the Teach-
ing of Pedmtrits and the Robe of the Prdm
trctan in Developing Countries, Vsl In
fections of the Fetus and the Premature sad
Newbam Infent snd Physiology and Petho-
Logy f Calelum and Phowbat etabolm.
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G Vege i L Aminoaciduris Normale ¢
Patclogica del Bambiso. (N rmal and Pa
thological Ammo-ackluria in Children.)

The nithor £l v & bref but somowhat
incomplete surmmary  f our present know
Idge of namal and pathological urinarv
xcretion of free aming actd with particulsr
referrnee to chiliren Wit the jon cxehange
h phie technky ling toStein
and Moore the anthar ba studicd the amino
acll exeretlon in aix normal children In
three prematurely bom infant and in nine
children suffering from vurious discancs
inelxhing protein maln trtlon (fr cescn)
and cystin atorage discasc (two cawn) No
entirely new contribationa are given. The
res e, as well an the srmmary are glien in
Ttalian which rerclera the reading difficalt

N, Jage twrg Géttbory

ANTOUNCIMENTS

A Fioretti: Dhe Gaumenmandel.
Georg Thicoe Stuttgert 1061

This{ a German transation of an Ttalk
monograph from the University [ Padne
from 1937 The groater part of it copaiste o
& very thorongh wmrvey of comparstiv
anatomy { the fonsil—their histolory

{ any pew
Intereat to the elinlcian, Tho author points
out that tonsil in carly childhond s
rrodocers of antibodies, but that thid fue
tin very soon diminithes, and they then
become the site of foeal infections of pro-
docers  { auto-antibodice. Tho last i'vter
ol the bonk, "The fooul infections ui the
tonels” by M. Arslan [ of somewhai grester
clinkcal interet at least for the car pom and
throat specialist and deals, fater el with
the indications for tonadllectomy which
e 1o be about the same na ihose In thi
eountry
G Hedroll, Senderall

ANNOUNCEMENTS

A Request

Trofeseor Hans Relye D rector of the

Institut  of Experimental Meditino and
University f Montreal has re

espocially those lenling with En locrinology
and Stross, tox PO Dox 61°8, Montreal *8,
Cansde In thls way he hopes t  rebufid tho
T stitut  lbrery which suffered extemsive
lomsea through fire

Congresses
‘The Second Europea Congress | CAU
Paychratry will bo held in Rome 3lay 31st
to June 4th 1963, with Profcssor O ovanni
Bollen &3 President The main toples are:
Charseter disorders in childhood and ado-
Jescence, Follow up  { child peychoss, Lan

fuago troables and of Intelle-
tual and extralingastio functions, end Farily
mental defieiency Further information #
given by the General Secretary Profeser
Amoldo Noveletto, C P 7130, Roma \owen
tano, Rome Italy
The Sccond Intermational Comgreme o
S ephrowology % [l be held in Prague Awgos
_3th to *9th, 1903, with Professat J Drok
& Promdent. Thers will be & mumber #
symposs ooncerning Important recent prob-
lrma of renal phywiclogy and mﬂu::
disomione on Tranepors [henomena,
Pyeloor-

hidney Chrone
phritia, Reoal H and Dialys
Treatioent [ Chronio Renal Faflore F

fuctber information write t u:’-aﬂ-c-’l
Becrstary Dr J Jirka, Institurt or Cardio
vesoular Research, Progue 4-Kre Coeeb>
alovakia.
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From the Unfversity of Bergen, Bobool of Medioine Department of Pediatries (Head
Profossor Alfred Sundal)

Congemtal Afibrinogenernia

by SVEIN OSEID and HARALD MORTEN SVENDSEN

A 1 lack of fibd

was firat n 1937

Ieseription by Rabe & Salomon i 10%0
10] about 40 reports of this dwoeder
wys appeared in medical lterature The
lisass hss been clamified as an Inbom
ror of metabolum [11] transmitted by
neans of en eutosomal recesive groe

3,4 L] which causes & distrrbance of
Atumgmtyntbahinthu]}rer[l].

Two eases from Narway & brother and
\ Mster are described, o this eondition
43 pever been reparted previously from
Joandmavie and becanse it has beenm
"C-ihhtultm‘lytbehmﬂyinmadeuﬂ.

Case Reports
LBL. boy was bomn o April 4 1649
When he waa 3 days old a mevers icml

his

Apart from his bleedmg dmorder be bas been
hoalthy and has shown & nocmal mental and
motoe d

The patient was readmutted on August 24,
1061 aged 11} years for demtal extraction of e
carfons tooth. Physical examinatson revealed
a welldeveloped, healthy looking boy but
with ecehymotic arras an both uppee and
lower limbe. On hh lower lip be had  small
uloer which bied easily Exeept for  carious
premolar tooth, no other aboormalitses
could be found.

On examination of the blood the most
wiriking featuro was fts complet incoagal
abulity TWhole hlood was drawn it « stecile
test t be and incubated t 37°C Tho sample
was inepected after two four eight twelve
and twenty four hours. N lot formation
eonld be obsarved. N\ ither brating the
plasroa to 8070 noc the sddition 1 thrombm
{100 XTH units per ml) peodoeed coagnla

ocrurred which eontinued for &
arther 7 dayx. At the agn of 3 yoars it was
"0ted tha the bay bisd easily from minor
omds and skin levions and, following &
wh}wmhwb&ﬁkw ho
:ninnﬂodtnnhaﬁmnmat the Child

tion, and

astrvity Additional blood tests ars ahown
in Table 1

Followmg theso invewtigations the carious
tooth was extracted under local ancethesis
and the empty socket was Nlled with
spongostan and sutured. Moderst

from the wound contioed for ten days.
2 LL sisterof P L., waa bomn on June 30
1957 Bbe aleo suffered from & seyere un

> balxcal a few days after birth,
maturia, or and later toped largo Teaior.
"4 never been Gbaerved. The troe natare {  Sho has  tendency ¢ prolonged bleeding

SINTE o Prdrtrcn Vel 61
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B @ Afibrinogenem c.

Hr ! Genealogy of eamy ryported  Yumler  indieat  fibrinogen Jovel (mg %)

from minor woursl although she has never
required ot transfusions. She has been
healthy with normal mental and physical
development; hemmarthrod, eplstaxls, urin
ary or pastrointestinal bemacrhage has never
ocearred.

e was admutte! for the fimt time
topether with her benther on Auguet 4
1981 Physreal examination revesled a
4 yearold w Ul developed and  healthy
lonking girl with several small saber tancous
lremoeriages on her lepe. Vo further abnor
were deteeted on full clinical

determination were identical with those of
ber brother Other impartant laboretory dats
are shown {o Table |

Comment

Although  congenital alhrinogenenile
bas been extenalrely stodied thers #IR
remain certatn unsettled peoblems to
which attention shoukl be drawn.

Frick & MeQuarrw (4] in their excellent
roview af the diecane state that bemar
ﬂ:rmh. the typiesl manifestation of
does not occur in congenital

malitrey
examhation. The n-tu}u of the congulation
test and & 'y f brinogen phill
Tanrx 1
PL L L

Hemogiobun % H
RIC{ram?® 4 2,420,000
WBC/mom 9000 5,400
Tlateletymm 2000 fedo0 P
Bedumentation rat Immh  3mmp time in
Toarpiqmet ¢ Normal
Dieeding time:

Duke  method >10re  >10ma

AMod. T method >30 mn >*7 min
Prossceierln 130 110
Procoavertin a [
Protirombin % o a3

afibrirogenemis  Howerer repested spos-
taneous hemarthrosia has been dewcribed
in at least two patients (5, 13] thoagh p®
In the ehfldren reported here Hemarthro
sl does ot therefare exclude the dagnd-
sit of congenital aflbdnogenemia.

Most authars repork & pormal bleedmy
congenital  afibrinogenensis,
wherras in each of our patients ¥¥0
catimates of tho bleeding tie naing Duke
and & modiffed method of Ivy &3
by Borchgrevink & Waaler (8}, were 6¢
{initely prolonged. Frick & McQuarrio 558
grutthnnprokmgedbleedmgdmtﬁﬁ“’



CONULNITAL AFIRRINOGBNENIA

to faulty technique. Thelr view s in
accordance with an interesting obeerva
tion by the children s mother She told us
that the bleeding from very small and
superfical akan Jesions stopped after o fow
minutes. If these lesions were left akme
wnder a soft cover they would heal and
woald not came mors trouble. But if the
lesions were  disturbed more or lem
belakly a secondary bleeding would ensue
A pmilar obeervation s reported by
Morits & Kagami [B}. Thess obeerrations
indicate a normal primary and & prokonged
sccondary bleeding time as seen in other
coagulation disarders, such a2 In hemo-
phifis and promccelerin defidency It s
wsential in the moddied bleedmg time
tert of Iry to prodoes very superficial
cuts, epproximately ono mm deep AL
though greak care wun taken, it might be
that the cuts were made too deep In the
present cases. Thus, the prolonged bleed
Ing time can possfbly be asccibed to the
fanlty techmique of an inexperienced
exariner

The hereditary maturs of congenftal
afitrinogenemis seems to be established.
The modo of fnheritance however i
#ll & matter for discomion, although
trarerecemive utosomal trait eeems to bo
respousible The following facts support
this therory

1 Consanguintty fs foand In boat 50%
ol the reported cases with comsin marriages
occurring In parents and grandparents [12]

~ Beversl aiblings of patients with
cmgenital afibrinogenemis have died in
the Bewborn period from severs mmbilical
bemorrhage Thewe siblings were probably
suffering from the same disease but on
nly tao ocoasiony has this been proved
13 51

131

3 Bome suthors have found hypo-
fibrinogenem In one or more relatives of
patients with congenital afilxinogenemis
[3 4 7Jand it fs suggested that the heter
oxygoas carrler state discloses itself n
this way This feature ia well known from

of parents or grandparents could not be
found and the family history did not reveal
any other affected individuaby (Fig 1)
The plasma fibrinogen levels in relatives
of the patlents were determined by the
photometrio method deseribed by von Po-
rat [0] and modified by Goa [8] (normal
range of variation is 200400 mg/100 ml)
Plexma from the parents, three sfblings and
eleven other relatives who eonld be traced,
has beem examined in each case the plasea
fibrinogen level was within normal Hmits
(Fig 1) The only elreumstance in the
present cases which betrays the heredltary
nature of the disease is its occwrence in s
brother and u sister This scems very un-
lkely to be  chanee finding

Summary

Two patimnts, brother and sister wnf
{orring from  congenital afihrinogenemis
are reported. This conditfon has previ
oumly oot been deseribed {rom Scandinavia,
Both suffered from  severs umbilical
hemosrhage woon after birth and a con
tinuing bleeding tendency The diagnosis
has been proved by cosgulation tests and

4 5 fit Qeter
minatiogr The hereditary nature of the
diseasc i briefly discnaeed. Plasms {Tbei-
Dogen estimations were made oo 17 rela
tives but this falled t demonstrate any
heteroavgons carriers within the group
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partment { Experiroental Biology of the Tel Aviv University and Kupat Holim Beilinson
Medical Center Petah Thqve, Iscael

Sexual Maturation of Israeh Boys of European and
Middle Eastern Ongin  Preluminary Study

by ZVI LAROX

Whether climate and mce atfect the time
of adolescence i u matter of dspute [5].
Economical and socle] status, av well ae
nutritional factars, are diffienlt to disent
angle from other grographio conditicns.
The sl primitive conditions prevailing in
many populabons Hving in warm eoun-
tries, inchuding the lack of regitration of
the birth date, are hindrances in perform
ing studies relating development to chrono-
loglo age.

The widespread belie! quoted in text
books [4] that chiliren mature earfier
Lﬂﬂlﬂh’ﬂp‘lﬂmh}m}ﬂltﬂ climates,
has been challenged [I 2] Mills [3] even
concluded that sexmal maturity in tropleal
countrics comes later than In

from European ss well as African and
Axlan countries, presents a vnique oppor
tunity to study the sexual maturation in
different communities. We shall repart the
results of a pilot study comparing the
degree of sexual maturation in Jewish boys
of Eqropean and Middle Eastern origin.

Material and Methods
Two hundred and forty two healthy boys
were examined fn schools end the fallowing
details were registareds (1) Jack of any
sccondary sexnal signe; ( ) presence  { puble
hair (3) presence of axillary bamr; and (4)
prescnce ! faclal bair (moustache)
The age of the children ranged between
® and 18 yesrs. Only hildrm whoss dat
f birth was known are included m this stody
Thewr

As bovs lack & well defined period
coresponding to the menarche in girs,
stodies of the age of sexual maturation in
boys aro very scant. Elis (1], studying
wzuall groups of Nigerian school boy from
& high socio-economic class, found that
their degree of seroal maturatlon com-
pared agewise with that of school boys from
England.

The mase immigration into Israel
during the last 14 yrars, comprising Jews

ding to age aod their
clamification i shown in tho table. Under
Earopean are clasified children bom to
parents who emigrated t Lsrael from Earopo
during the tast 20 yrars. Under Mid Eastern
are clesnficd chiliren who themmschres or
whose ta crugrated t Iumel from

Tersal Children of mixed marrieges are not
inctuded
Resalts and Comments
The results of the survey are graphically
illostrated in Figs. 1 to4 Tt is evident that
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SEXUAL MATURATION OTF ISRAELI FOTS

Tarru 1 Age groxpe and number of boys
awdied

Ecropesn 3fid Exstern

12
b3
12-14 4y b ]
20
ol

The resalts of this study showing that
boys of Mid Fastern origin have s tendensy
to mature sexnally earlier than boys of
Earopesn orlgin, are in dietion with
the findings of Eliis in Nigerian boys (1],
and with the prevailing opimion elted by
Talbot & «l (4] that children fn & warm

135

Btodies on e larger ecals incloding
laboratory studies of urinary gonedotro-
phins and sex hormone metabolites and
refated detalls on the eocio-cconomie
atatus, have been planned.

Summaery

Two hundred and forty two Imneli boys
aged from 9 to 16 years wers examined for
the presence of secondary sexual charne
tern It was found that boys bom to parents
originating from Ismel or other Jd
Eastern countries are sexuslly mature
eerifer than boys bom to parents who
Immigrated from Europo daring the last
20 years.

Acknowledgement

The author iy indebted to Dr H. Hainrich,
Dr B. E. Cobmn and Dr H. Bolchia for their
permisnon to exmmine children in schonls
under their ears.

References
L Elums, RV 81 Age ol pobecty in the tropies. 4. Taraor X B., Bosxr, McAsrrce, J
Eludl‘x‘u.luo. wrawp, 3 D Fanctional
~ Micuxraox, ¥ Stodies tn plrysical develop. Ey P 337 Harvard Univenslty
mant of Kegrom. IV Omest of puberty dmer Asen, 1932,
J Phys dmirep, £ 151, 1844 5 Tawwrm, J 3Lt Growth of ddekesornce, p- 90,
3. Mores, O & Geographio wnd tine varetiome 1968,
B body prowth end age st meoarehe Hum
Bud, ¥ 4%, 1937
Bubaatied June 15, 1862 Beitineon Hospital
Accepted July 3, 1042 P OBA3



} et mruar wreax |

Acts Predistrien 52 136-14%. March 1903

From the Tediatric Clink of Athens Unlversity

Bone Marrow Studies 1n Patients Suffering from Infections

and Recerving Chlorampheneol

by C. B. CHIOREMIS H A MEGAS and A. D ASKOUNI

Aplastic anemis has been reported in
patients receiring chlorsmphenicol [, 4
8 7 14] The Incklence of severe bone
marrow damage asociated with chloram

All patients except caso 23 received 40 to
100 mg'kg per day of chloramphemioa
(peroral  sdministration  chlorampientend
palmitate; Intrammscular infection synthetic
dllonmp"u-r&-olx intravenous  injeetion

phenicol I not great Temporary ery
throid hvpoplasia [8 10 11 1°] occarion-
ally amociated with thromlocytopenia
[8) and leucopenia [10) due to chloram
phenicol administration appears to be
more frequent than the frreversible or
slanly revensible bone marrow depression

Thus Rubin e al [12] ualng sensitive
radio-fron techniques, found evidence for
suppeestion of red blood cell production fn
B of 15 patients tested while Sakdi and
amociates [13] reported  marphologio
changes in primitive red cells of the mar
row in each of 10 patients who recelved

~{0-83 mg/kg of chloramphenicol per day
7 for 410 27 dava.

The purpase of this report s to present
bone marrow stodis in 45 patients saf
fering from various infections and treated
with chloramphenicol for a short petiod of
time

Matenal and 3ethods

Forty five patiemt  with wariom infeo
tious processes form the clmical matenal ol
thi report Thirty were makw and 15
{ermles. Their age runged from 2 months to
B yoars (Twhls 1)

chk glvels ) for & period of o
le-(h-atrnnndnonmtb‘nlrehed-rl-
The first bone oarrow was obialned o
ldmbdon.(}nmdonﬂwhﬂdlyd

1 and the
thind ten days after treatment had berm
dircontinued, Hemoplobin and retheulocyte
count were taken every 4th day duting the
pstient  bospital stay Btandard metbods
wers used for blood and marrow stodses asd
reticuloeyt coants werp made by the wrt
method

Resalts

The data on cur patients are smmarbed
in Tablo 1 3lost patients had soms degres
of anemis on admimon. Thie was o
hypochromis type with a superimposed
infeetion.

Enmimuou of bone marrow pooc 12
a1 v showed
dw erythropoiesls in 6 pathents
(Caves 22,25 40 %9 31 snd 33) from the
infection alone No vacuolated boos
marrow erythroblasts wers seen.

Bone marrow counts on the last day of
chlorampbenfenl sdministration abowed
mm,mp.ﬁwn(c.uwmdﬁ}
had doveloped depression of erytbro-
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esfhs. Lrythropoietie activity in Cases
2% 290 31 nndaimtm-ntdtoncrmnl
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cesmatim of therapy peripheral blood
changes returned to normal.

hlhh&nzzthodeprulhnulcry
Vacoolizatron of
\ﬂyerythrddelcmmummun
ymmon. A significant decreass in retl
doeytes and bemoglobln was not ob-
d during the course of chloram-
e sdministration. Termiation of
1w aplastie crises, was not followed by &
gniffeant ineresse in reticuloeytes in
25 26,20 31 and 33
Bons marrow counts obtained ten days
chioramphenicol had been discon
moed showed normal erythropoetic se-
ty wxcopt in Case 22. In this patient
presion of erythropoleshs was still
<ot In Case 41 depression of erv
Topalesis was now observed for the firet
+ In both these cases the boos marrow
d reversed to pormal when the patients
*re examined in the out patlent clinis one
rooth Iater

Discussion

Two types of hematologieal toxicity have
D obeerved following the admint

A parable csse to those reported
by Krakoff et of., was publiahed by Ozer
e al. [10] In this case severe erythroxd
hypoplede with maturation arrest, de
erease in megalaryocytes and & bleeding
tendency alwo  occurred.  Merphologie
changes in the primitive red cells of the
bone marrow wers reported by Saldi
¢ al [13] in ten petients who received
40-80 mg/kg of chloramphenicol per day
for 4 to 27 dayw. Mo such changes were
observed in 12 patients who received 11 to
45 mg/kg per day for 4 to 59 days. How
ever Saidl o « did not obtain bone
marrow aspirations pelor to initiating
treatment. Adminitration of chloram
phenicol to narmal individoals was not
amociated with morphologlo changes in
the primiitve red ecells of the marrow
while all anemic subjects developed such
changes, after being given chloramphen
feol. Baidi et «f concloded that the high
incidence of hematologic aboormalities
observed in anemie subjects in patients
ruflering from various infections, and
rocelring jeal, and the ab-

on of chlorampbenicol, (I) severe fro-
weutly fatal, pancytopenia, and (ID)
mporary erythroid hypoplasia, amsoci-
1 with anemis and oocesionally with

wence of such changes in normal subject
indlcates the prwence af host factars. The
smme workers as well as others [8 10],
bave polnted out thet high dows of

e of chlocamphenteol (R-10 g daily)
¢r® admintrtered to patients with ad
wneed careinoma by Krakoff of af [8)
the patients developed anemia with

openia  nd a { w also bad

celflarity with some minor aboorm
e In the myelodd elements With

teol are & factor in the prodne
thon of blood changes.

Morphologic sboormalities of the booe
marrow simier to thowe deseribed by
Baidl and assoclates were reported by
McCurdy (9] Most of the patients he
described were suffering from varjous
infections. Ten of th fifteren patients
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Tarir 1 Climical axd haloratory features of 45 paﬂnu suffering from {nfections and
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lonephritis with uremis. Bowe marrow
aspirations wero obtained in 6 patients
neloc to treatment

Our stodien Indieste that 40 to 100
mg/hg per day of chlommphenical for

C. B. CHOREMIS, IT 4, WEOGAS AXD 4. D ASKODNI

days, In Cuses 25 26 20 31 and 33 bove
marrox counts done on the last dey of
phenlcol thon  showed
more erythrold elements than those of the
counts done before the ehlornmphenieal

dmink 1

about ten days h pot cisted with o
high ineidence of morphological abnorma
lities of the bono marrow nor i it awoel
ated with & significant decreaso fo hemo-
globin level. Only two of our 45 patients
developed erythroid hypoplasia and ooe
of them received the drug for 20 days
(Case 23)

In control stodics pecformed by
McCurdy it was found that morphological

Tation

This indicates that ehloramphenicol ksd
no effect on the recovery phase of decre
aved erythropofesis due to fnfection, and
shows the need for booe marrow examioa
tion prior to treatment with chloro-
phenleol. By this mesns the ocoxsboml
occurrence of erythroblastopenis i the
course of infections, will not be attribated
to chb tcol

abnormalities of the bone marrow were
not obeerved In two patients who did not
develop anemia after three or more weels
of chloramphenleol. The Jow Incidenes of
bone marrow changes in our patients may
De related to the fact that none of our
patlents developed & aignificant decreare
in hemoglobin Jovel whils recetving chlos
mmphenicol. This may be due to the
relatively short pevod of tima of chlo-
ramphenicol sdminitration

1t has been pointed oat that depression
of erythropoleus manlfested by a decrease
in the reticulocyte count wwa the first
and most frequent wamning of trouble 1n
potlenta receiving chloramphenicol. Wo
could not use the reticulocyte count to
detect early bone marrow toxidty doe to
chloramphenicol adminwtration. This may
be doe to the relatively short period of
time that the drug was given in our pa
tients

hrakoff e al. (8] systematioally stadied
the effects of large doses of chloramphen
icol given for pralonged peciods in four
subjocts Retlenlooytopenis developed in
all subjects given 6 g per day for 10 to 12

Qur studies soggest that when chb-
ramphenicol has to be used it shoad be
discontinued as s00n as posibie Then the
ncldence of bone marrow marphalogiesl
abnormalities i not high and the mamor
changes ars reveraible It is o Interest thab
of the two patients who developed o7
throdd hypoplasta ome of them received
the drug for 20 days.

Bons marrow counts dome ten deys
after chloramphenicol had been discos-
tinued showed erythroid hypoplasia to b
still present in Case 22 and to have occmred
for the first time in Case 41 This may &
doe to the infection alons or to chloa®
phenicol oe to both Tt ts of interest the!
both patients had whooplug-eough ¥t
superimposed fnfections.

Adminkstration of chloramphenicol meY
occasionally be followed by sapprsiot

hroml fexts and L cain. Moo

'D:emn.tupnrpoaen“-‘lhl’mdy“'m
eatimate the incldence of bape AT
morphologioal sbnocmalities hn pstiestt
recnlvh:gchlunmpbmiml-w"f‘”ndu
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iwidenico wus not high in patients recetying
10 drug in therapentic doeses and for a
datirely ahort period of time Aoreover
appesrs that noemal subjeota are more
titable for morpbologioal studies of the
fHect of chloramphenicol on bone marrow
han patients suffering from indections
ndjoe from anemla,

From the studies of Saids ¢ al. [13]
ppears that anemic putients and patients
Affering from infections and receiving
hloramphenicol reset differently from
ormal subjects. Furthermore infection
ot can cunse temporary erythroid
ypoplasia [1).

At the present time lack of knowledge
egarding the mechaniym of toxdeity
aakes it difficult to predict which pa
rents will develop frreversible bone mar
o deproesion as & result of ehloramphen-
ol admmbsiration. A direct chernical
fieet b muggested by the evidence that
sorphologio blood and bone marrow
banges are dependent on the amomnt
Irem {5 13]

The fact that doses of chloramphenieal
hich are well tolerated by the majority
1 patlents without demonstrable blood

141

changes, can ceuse aplastic anemia m
certain individuals is suggestive of a drug
Miasyncraey [3]

By wing therapeatic doses of thie drug
{or & shart perlod of tome the incdence of
temporary erythraid hypoplasia may be
deareascd. In view of poeeible drug idio-
syncracy  chlormmphenical should only
be used when the potential benefits of its
adminktration cutweight the relatively
small risk of developing frreversible booe
marrow damage.

Swnmary

The bone marrow of 43 patients saffrr
inghomvnﬂcmlnfeﬁmnnﬂnedﬂng
benicol, was ined morpho-
logiuﬂy Infection alone depreseed ery
thropolems In 6 patients. Two patsents
developed depresdon of erythropoekesis
while recelving chlormphenicol. Ono ps-
thent developed erythroid hypoplasa ten
days after chloramphenicol had been
discontimued  Chloramphenicol used in
therapeutic doses for a refatively ahart
period of time ks not assochated with &
high Ineidence of bone marrow marpholog
ical aboonmakites.

Hypoplastio aaerua followmy {b# coattnned

of BeR
New Enmgl Med Conier 14 81 105_
D,

amrrars, Xow wur
rusg Edtarm) JAMA 174 183X, 1080,
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A Bactertological Companson between
Two Methods of Exchange Transfuson

by HANS JORGEN ANDERSEN and STIG E. HOLM

In an article by Holm Lind & Walden
trian [3] three cases of sepela in newbom
bables after umbilical exchange trans-
oaloos wero reported. As & consequencs
of theso accldents we have at this elinlo
hanged oar que of exch frane-

beoth with addition of 10% inectivated
hoewe serum and incubsted at 37°C for 8 days.
Daily proofs were talen from the beoth
medium and inoculated an ocdmary blood
agar plates to cosuro eventml growth.
Grem-cegative rods wers typed by using &

oos from the wmal trans-umbilieal
to & supra umblicsl approach of the

M tensl and Methods

The material consists [ 13 newborn babies
which hed late exchange tranafosions per
formed becanwo of heraolytio discese af the

0. All the patients were between
and fivo days old.

The umbllical sturmp wea cu choso ¢ the

woder sterile condifione and & ewab

4 taken from the openiog of the ombilical
o Afterwarda the umbilicns was oovered

®h  sterle bandege and the umbibesl

Y¥m wer enltured m beef-beart mfonon

of “Bunt Reibe and staphylo-
cocel wees tested for eosgulsse activity
Coagulewo posttive straing wero ealled st ph
yhoooocus  wreus,

Results

o growth in efther umbilicos ar vein
was found in six casew. Growth was found
in the wmbillcus in sixteen cases. A variety
of bacterlal types wers fsolated and no
spocial tvpe wus found in e higher fre-
quency In two of thomxteen cases bacteria
wero also foand in the vein (Stapkylococcus
aurews and E cols reapectively) In one

Tanre L Results fbaderrolopoal eramina
tion in .3 babres subjected to exchange trans-

funons
Qrowth n Growth m ums-

b Lers. balseul vem Ko. of esses

- - L]

- 4

+ 2

- + 1

Total mo. of essss k-]
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Fig 2. Came |

(Fig } Her behaviour was quite normal

> wntil ahe was 28 hours old, when she started

to have repeated clonto con uluons with

0 JIANNSON AXD B REDIN

nothing abaormal The fiver was moderately
enjarged and both Lidneys were easlly
palpable. During the examination the ebid
muddenly enied “corcbeally  and had another
attack of generalised convulsions of the type
obwryed previomly Convulslons sabaided
nfter bout 30 seconde but were repeatod
at lrregular Intervale,. The octureace of
meating and fT ahing In sssocmtion wih
the convulsions Jed to u tentative dugnows
 hypoglyeemia [6) The blood sogar vate
wan found to be Joss than 10 mg % (Bomogyt~
A\ebon method) A lumbar panetore was
performed, the only aboormal fmding was s
low xupnr -aluo of K mg%. Other Mboratory
date wers withi  pormal limits xeept for e
modferat  scidosis with & bearbonate vake
of 14 mFE4y/L, & setum phosphate of §.5 my*
and & rerum ealelura of 8.2 mg % The hemo-
loldit wlue wws 2{ 4 my, there were &7
million red and 14000 whit blood crll
witl two normoblast per 100 white el
The vkt rocardiogram was normal. Rorsigm
rxamination of the chest shawod the beart
to bo moderately enlarged; there were m
ateleotascs and no pulmonary stasia.

The infant wa given ghxcosa orally i
mmalt poct ons. Bho dkl not vomit and re-
peated 1lood sugar eontrols showed values
betwreen 27 and 60 g %. Mephobarbital ws
given In doses of 786 mg every sight ooy
In epite { these therapeatie [orts the s
vuldona perdisted though they were jest
frequent. than before On the next day b

lng #igna of hesrt fallure wers noleds

In assocls
tion with the convulsors there was pronoanc-
od sweating and her faco was flushed Bho
was referrrd to the Chikiren » Hoepital when
28 bours old She gave the genernlimpression
of nnin damage She wea lethargie without
normal apontancous activity and the Moro
reflex pould not be elicit o, Bperee twitching
of the extremitis were noted. The anterlor
footane] bad & normal tension. Respiration
was syperficial and Irregolar with & rat of
ahoat 80 per minute. Her colour was dightly
cysnotle. Heart action was agitated with
visible pubstions in the cpigastrinm, heart
rase varying botw eon 80 and 130 per minate
Aoscultation of hewrt and Tungs revealed

cyanoeie waz more marked, s soft systo
murmir wa beard over the beert, wide

had incressed In gl1e Blood prevsrs (thah
method) was 80 mm Hg, pulss rate had &
ervemd t§ botween 140 aml 160 por minets
An ECG showed signs of myncerdial dacssg?
with & daeply neyutlve T wave in the {rt
tead. After withdrawa! of 30 mf f bkod
from the umbilioal veln & 5% glucows wiv-
tion with ndditions of hydrocortisone digrtals
and tenphyllaming was given b y
Durlng tha next fow hours signs of st
faflure diminlshed, but drepite blood wast
val wa in the range {35 mg% convalsm
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Iiver showed normal vatues [11}
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gutive. Lurge Extenmve atclectasin N\
hyshoe membranes or

*ehed 20 g and the ratlo f the weight { N bils stexis and no deposition of fat or
the adrenals to that f the lodneys was  glyrogrn mthe liver Splaa_ Moderst extrs-
1 28 (nocmal 1 3). The thyrosd gland (12 g)  medullar bematopsiests { the same type as
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Jon of  lobulus which [rimarily consists of endocrine tiwse bet
exocrine and endoenine tinee

alpha nlrﬂnbl«ﬂlmw'd.lumm(hdhﬂnmnlu—’ crils ju soen within the arvd

noted. 3ok as well as pronounced

/that foand In the Irver bat no he
“ Thymws Normal Asinseye Rome lolated
small (1 [ extramedallar hematopolesis |
the cortex The t buk cont in no gheogen.
Dira N\ormal. Thyrord Small folleles of
equal tzo with med wm high epatbellum and
with ery Intle callovd. Pronounced hypere-
mis withm the parenchyma. Adrenals, \erv
small mount of lipmd material in the cortex
otherwise normal. [ypopkysis  Advanced
differentiation within the hypophyss with
an Increased pumber  { coalnophllto and beso-
philis cell, Panereas Execrine toeme without

noclea and eell pol morphmm cberrred bere
and thero particularly withn the lpT
islands, but no mitouis was obecrved. Beveral
lands with & diameter greater than 3005
A differential count f alpha and

on aections mmpregnated with miver aecordio
to Oros-Bch Ites showed an alptm-bets etk
12

change The wskcts L 1 several
places were clewrly demarcated from the
exoerme tiwue but here and thers a mixturo
of the endocrine and exocTine tmene was

romilie durmg the kst month  f pregoesy
Blood prescure way 120/70. E egrounds et
normal Delrvery was norma) withort #p%
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of intre o extrsuterme anoxia. The child
elghed 1960 £, mearared 85 em (n length
d had & heed elrcumberencs t 35 om
Durmg the first slx hours there was nothing
sbnormal but then a slight cyxnosis was
observed Thero wus no rewpiratocy distress.
VWhen 30 hours old the child had tw  attscke
{ cyanosm lesting & few minutew Threo
hoars later aho was referred to the Children
Howpital. Fbe was big and fat had a weak
ery wia hypotanio and gave the general fm-
peomlon  f cerebral damage. Only efremn
orally was thers cyanosls, some petechise
were sen in ber face The respirstory <t
was 80 par minut without pparent dtress.
The palse rat was 116 per minat  Bome
fue rales wero heard over the Junge. The

mallion red blood eells. Thrombooytes am-
oanted ¢ 130.000 and the peothrombin index
wea 8. The CO,combining power was
$.8 mEq/l.—During the fit two hours
afier admussion the child was given oxygmn
sndbad  narmal entour She then had some
clomde convoldons, became decply oyanotio
and saddenly dled,

Pethologico. Anatomsc F xdings
Awiopey N msalformations. Tho beart

370 g and had & bloody oqt surface. hothmg
ex>eptional in the bdominal orpsns. Tho
Paneress welghed 3.5 g end was of normal

genrtahs
weighed 11 g and the ratio { the
*€ight of tho adrenals to that 1 the kndoeys
el or Dacroms was
on any f the ot surfaces { the
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blood stass and  ery faint extramedalbary

vesscly within the arachnoldea. The paren
chiyma without not ble changes. ddrenels

Langerhans. The dixmeter of several of the
ialends measutes 230-330 x4 The endocrine
theane b most  ften dufosely lmited by the
ex0erme thmme and in severnl places osular
tiesne js obeerved Intermtitially Within the

Liferathons of endoctine tissno with alpim as
well as beta-cells are noted. Infiltration
Inflammatory cells is aeen withm the area
wromnd the duet.

Duscossion

Marked flushing and swesting in con-
nection with convulsions are characteristic
features of hypoglycemla but are pot acen
in other types of cerebral attacks [6]. Ao
intracranial blreding coukd be found in
either of the two cases at avtopsy The
abecnce of respiratory distress makes jt
reasoanble to ook upon the obeerved pul-
monary telectases as secondary mani
festations. Thuos hypogiycemia muost be
regurded as the essential cause of death in
Case 1 In Case 0o blood sugar determi-
nation was made but the slmilar elindcal
course and pathologito-anatomic findings
point to hypoglycemis as the canse of
desath in this child alwo.

The groes appeerance of thess paticats
was not di hable from that of an

eentrally T
bemorrhage in the pareschyma. \ hyaline
toeTibranes. Larer: Joderately propounced

offspeing of & diabetlo or prediabet!
mother An impaired calcium-phosphorms
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homeostasis and & high hemoglobin value
are commaon findings in theme Infants [1
20]. However very low blood sugar values
in tho range of 10 mg . are wsually scen
only during the first few hours of We and
hypoglycemlo aymptoms as  mentioned
proviously are rare at this time

The pathologico-anatomle findings were
aleo remarkably simflar to those found in
an offspring of & diabetic or peediabetio
mother In the present cases hypertrophy
or hyperplasa of the jlets of Langerhans
wete demonstrable in tho pancreas A
maderate or marked nuclear and ecll poly
morphbmn was noted In the endoerine
thwue as well as & proliferation of the
insular trevoe Potter ef al [16] have sug
geated 230 s as the upper lmit for the
dismeter of a normal ftdet Int the preactt
cance soveral islands with diameters of as

s ARU O REDIN

Jogleal examination after staining aceord
ing to Gamorl ahowed & complsts ar al
most complete lack of alphs-cells and
light granulation of the beta-cella, Fard.
lial inckdence of this condition was high

The exdstence of insalar changes Wmer
to thoso found in infants of diabethe
mothers does not of course prove that
thess patients had the same bas! meta-
bolis disorder As mentioned before, the
clinleal coarse was different from that
wstally seen In offspring of diabetics The
normal glucose toleranee test in the mother
docs not in iteelf exclude a prediabetic
state ws it i well known that dmbetic
women may give birth to very bay infents
several vears before a pathologle glecom
metabolwm can be verified [5). However
the rormal birth weight and atwence of
symptoms in the child born after the

mueh as 400 4 were d Aceoeding
to Ferner [4] » caloulation of the slpha to
beta-cell ratio offers u Letter indication of
tho actirity of the lauds of Langerhana
than an estimation of the degree of hyper
trophy and hyperplasis of the istande
Terlrfiggen [10] haa caleulated the alpha
to bota-cell ratlo in neonates to be 1 1.5
approximately tho sameo ratio has been
stated by Selfert [18). In Case 1 tho afpha/
beta ratlo was 1 3 tho seme as that
obwerved by Huoltquist et al [10] in off
spring of diabetio mothers. Thus a refatire
incresse of insulm producing betn-cells
wan found fn Case 1 Of importance in this
conpecthon i3 the fact that alpha-cells
were demonstrable in both cases. MeQuar
to has discowsed the absence of alphs.
sells s an etiolngical factor In neonatal
hypoglyeemis. He referato a mmall series
where hypogiyoemin ocourred and partial
pancreatectomy ¥es performed. Histo-

dk d ststers makes & diagnoels of pre-
disbetofetopathia less probable.
Pathologico-anatomically there may be
great ditfienlties in differentiating be-
tween foetopathia diabeticn and erythro-
blastoria foetalis [14 17). In the presest
cases the latter dlagnosis might reasoostly
bo ruled out on cllnieal grounds. The
mother ia Rh positive and thers wes
anemia or virible feterns 1n the infants
During recent years an increasing ke
rest in vanous types of hypoglyeemia B8
infants and children has been sppereat
In 1051 McQuarrie [1°] related 25 eass
of diopathic spontancously ocrorTot
hypoglyremia in infants He noted *
tendenoy to familial occurrence Some o
hin cases had aymptoms es exrly as derE®
the firet few daya, Birth woights are 2%
mentioned but “all infants were
within ths norma! ranges of weight and
snthropometrio Toeammements for thelt
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s In e later revfow by Haworth o al
1] another *8 cases are added and it is
out that some of the “idiopathic”
>3 may now be properly clamified as
“leueinsenslttre” or as having an insuffi-
—ent releass of adrenalin in respounse to
hypoglyeemia. Among the cited cases in
be latter revicw & 000 garl pablished by
Sall ¢ ol. [7] ahowing some traits slmilar
3 the present cases. She weighed 4670 g
at birth and was well during the first 30
houre. Theteafter ahe started to have con
vuldons. A Jumbar puncture showed nor
mal findinga. Hypoglvcemia was not
ruspected at that time bat when the gir
was admitted at mx weeks of age becauso
of repeated convulsions the blood sugar
a4 found to be between 10 and 40 mg o
At eight manths the child was operated
o0 and the entre pancrees was palpated
“without discovery of any tumor Blopsy of
Lhepmlho'rrdhhtokghﬂ'y-not
mal picture The convakions could only bo
partially controlled and the ehild became
weverely mentally retarded and died at 4}
yoan,

Apart from the case related bove we
Bave only been able to find one cartier case
In the lterature resembling those herein
described. In 1037 Hartmann o el [8)
deacﬂw-giﬂd.hulthym-hn

s “large and flabby
"ﬂlied 5140 g Deliverv was normal
When two days old the girl started to have
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convulsions and died six hoars later The
only aboormal fmding at autopsy was
ialet hyperplasia in the pancrees and the
suthar belleved hvpoglveemis to be the
oause of death though unfortunately no
blood sugar determination had been made

In the present cases the rapidiv fatal
outcome prevented anv further snalywis
of the canse of the hypogiveemm. The fact
that the parenta are first cousins gives
support to the supposition that this syn-
drome with hypogiycemia mav be genetl-
cally determined.

Sommary

A clinfes] and pathologico-anatomlic
syndrome resembling that ocewring in
offspring of diabetie and prediabetic mo-
thers has been deseribed in two overs eight
newborn aisters Both patients had coavul-
sioms and dled daring the neonatal period
In one of them where blood glucose deter
minatioes were performed a marked hypo-
glveemia was diagnosed.

Since the mother has given birth to
quit normal infants bet ween and after the
diecased chfidren and because of the fact
that there is no evidence of a prediabetio
stat it Is woggested that the syndrome
has developed as a consequence of soms
ther metabolic error The fact that the
parents are first cousins supports the sup-
position that the drease may be genetl
cally determined
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The Use of an Oral Aarway 1n the Treatment of
Respiratory Dustress of Infants

by KJELL 8JOVALL

The twe of an oral sirway in the treat
ent of reepiratory distress due to block
e of the nesal passage in infants, is des-
fbed fn & series of cases which might
therwis have proved fatal This peo-
tdmmfmndmeh!_notmlymcnm
! congenital malformation but also in
1se2 of acute Inflammatory obetruction.
t‘u(cnmdpo-ihhmmamonldrny
o extended periods of time In order to
iefer mmgieal reconstructlon of the noss
] & more suitable age.

The aral abrwuys we have used consisted
tnply of & length of ocdinary rubber
ohing frwerted into the mouth Jost far
nough, so that the tnner opening could
o bo oceluded and a0 that the toogue
ould not press aguiort the roof of the
oouth, they allowing ventilation through
0d armand the tobe It takes ooly » fow
foments to mantpalate the tabe into
itlon which allows ventflation with no

& of inducing gagging.
Toers are gevas inclividoat d -

Premes the tongoe sguinat the roof f the
mouth (4] This process resclts m s struggle
for Ir leading to exhaaetion and eephyxia.
There appears t  be no refiex whyh allows
calm mouth breathmg in such cases Ventila
tion, however ls possible through erymg.
In 1914 Richardson described & type
respiration in congenital choanal atresia
consisting of alternate erylng and  pocs [18)
later named eyelw dyspnes by Lebensohn
[10]. The exhamstion which reeults from this
Mborlous respiratory  {fort leads t death
jost &1 bas bren desertbed n otber form
rempiratory distress [7].

The ocaet of the ability t bresthe calmly

its mouth open bart It  breathing through
the noso [8]. Exhaustion and death are the
e of
bilateral total choanal stresm aceording to
Bemfleld [11. However sixtuims on the
subjeot are not avalable and cases f late
{ thoe candiion bave been de-
meribed (). Kezan)ian [8] bes reported the
caeo 1 n girl with thw defarmity who bad so
few eymptoms that ber condiion wes not
diagnosed until the age of 18, MoGovern [12]

beagoat which the
Py h lhﬂkyt;hnthothmis
ormul reapones { the newbomn t blockage
:;:;"-‘fnrmedum.mhm
ores ir through the nose this cenwing
ballooniog Mect of the eoft palate which
Prewed agatmat the base | tho tongos.
ing the bapitory phase the infamt

snother wuch case diagnoecd st
the age 1 19 Her only reported symp-
toow wors fesding duffiultics as an in
fant Venows aathocs (11 13, 13, le].

1n which & tracheotoary tube was nserted st
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ooe month of age and coald not be finally
removed until the age of f've months, Kiel
[0) reported & case in which the Infant died
at the age of four mouths after recurrent
attacks of dyspnes even thoagh thero were
congenual perforationa of the roof of tho
mouth. A cuse operated upon for choanal
atresra on the second postnat | day had to
have nasal t ibew nightly even at the age of
11 months, to guarantee adeqmat respirs
tion (14]. The vamations in the bility to
breathe through the moath 1o not seemn
to be related to prematurity brain demage
or amsociated conpenital defeet

The infants with Lreathing difficutties
whick we have treated with oral airwavs
(ace below) were afflicted with congenital
malformations or inflammatory Bockage
of the na<al passages Nowe drofs aspim
tion of sccretions and antiliotios were
attempted but falled to relieve the breath
ing difficultics. Plastio tubes through the
nose were found to be of limited valoe
beeato It was necesary to use fine calibre
tobes which were quickly blocked. Fur
thermore they sustained mucosal inflam
mation. In our hands Intermittent nasal
dilatation way not effective in treating
cases of inflammatory stenows Moncrief?
{13) reported success with this treatment
in some cased.

Caso Reports

Caw 1
This was & girl born 17 days before the
expected date of delivery weighing 2330 g.
fhe had neither external nose nor nawl
openings, and ther were also defects [ the
the rara, the upper Lip and jaw Im
distely after birthahe display P 24
distress, asphyxia and eyelio dvapoes, as
desorbed bove Her mouth had to be kept
allow ber to

open manually in rder t
beeatbe
X.my examination the day after birth

showed an maxille and no
vieuslzation of = namel evity During thi
day sbo bad repeated attacks of asphyxie
and apnes when her moath was pot kept
open. On the thind dey of lif an am! fway
was introduced (aee Fig. 1) which conasted
of & plece of rubber tubing, through which
stamach t bo was pumed for feuding per
pomes. Her attacks of respiratory disrem
stopped  immedintely and wpa the re-

lation of ENT specialigts it s
decided to sttempt to postpone eorgery to s
mare sult blo ge During the firet fow weeks
{ treatroent she tended to accamalse
vheeous mucus in the moath. She was trested
continuomly for 3} manths with the srtiichl
oral abrway Dhring that time ahe dowbid
bor birth w ght and developed no respir
atary Infections, or lealoos from the tuber
&he had no attecks of reepirstory distres
exeept when the oml tobe wa  withdewa
In order to test her routh breathing ablley
At the age of 3} monthe she was sent t U
Mastic mogery unit

Case *

This was s girl born at the expeeted da!
n & normal manner but weighing anly £
During her first weel of life abo developed
a aystolic heart murmar She had to be e
through & stomack t be At the age of oot
week she developerl nasl congestion whidt
resulted in partial blockage of the noe
The resplratary disiress was not relieved
by powe drops and emetin, She bad  Limited
alr passage through the nose but hed ad
the strength to maintain the effort
to force atr through 1t On the other bed
she wat not able to develop sthdectof
mouth breathing An ol amwsy wat ¥
trodneed the respiration fmproved fmmed-
iately and her distress disppeared. Two &7¢
later after the acute nasal nr\:ﬂuw
sabesded, 1t waa possible t removo the o
Later on 1 waa confirmed that be strd
from a congenital malformatson of the besrt:

Care 3
This was & make twin with b;nkﬂg
of 17%0 g and bom four woeks befor?
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K 1 The photos demoratrat the ppleation of the tube mn Camr 1 Below b the tube and i
crom-aretion

xpected date of delivery H bad to be fed

astomacht boasbhew v‘rymk.
-zt he bad o b

thw time pamal euction and nows drops were
safficsent t clear the ar passagea H soon

X the ta lfth day fLf be developed
and the nove was blocked, whxh

uetlon I the now and now drops wers
wilective and his fight for air wes exhaust
him After an oral tube wae meerted the
*wpirution pmmediately improved and be
*eme more catm. On the following day his
Wit kews congested and the arsl t be
I bo withdrmwn.
At the age f I} monthe and  weght [
140 g he agsin developed rhinorrbes namal
Oogrmtion snd requratory disress. H had
€Ty in order t  ventimt his lungs bt at

and had no further attacks.

Case 4

Thw ws boy with normal, fall term,
epontanecn  delvery and & birthweight of
2070 g Hmes both, however the patient
ruffered from respoatory distrese H  was
transferred to our bospral the day her

bypotonm. eyclo dyspoes and bed week
respiratory sounds over both hmg fehi

Thm plastie t bes were maerted throagh the
nose with great difficulty His nasal pasages
wers parrow and 0o 1r could pam through.
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An oral tube was inserted and his resprratory
distrees diminihed Hly and hie

XJIFLL 838varL

he showed sternal retractions with eech

colour breamo rory Mormal chest sonnds
were then obsrved. On the following day
the ora{ tube was withdrewn but he devet
oped renewed dyspnes and the tabe hed ta be

P Y He had good breath
2oundd snd 1 rhles. When he was coe and
& ball months old be derrioped paml
congretion { Dowed by cyshs dyspocs exd

replaced wt pon he prompily d
By the time bs was twelve davs okl it way
posiblo to remave the tube He was then
uhie to breathe calmly through his nose Five
dayu later be wua able to drink {rom a botthe
ENT consultants found narrow pas)
pasences Lilaterally with the Inferfor conelio
partlally oceluding the alrway During tbe
mecond month of Jife be developed rhinorrhes,
and his nassl passmgrs were blocked. Hin
breathing became distressed It bo waa
able to dovelp mouth-breathing and mo
oral tube had te be emploved His naml
was $00n ovFeome and his subes
cquent stay at the howprtal was uneventful.

Case §

This wae & boy boen by breech delivery
o month before the expeeted dat  of
confinement, weighing 1770 g He was in
good conditfon with no breathing distorb-
ances. When he wne twp weeks old he
contracted rhinitis folowed bv hlockage of
the now respiratory distress and cyelie
dyspnes. Buation of the noss and nowe drops
wrre ineffective in clearing a naml air pas-
sage and therefore an oral tube was nwrted
which gave him immmedimte relict. The follow
ing day tho atut wwelling hed eubwded

/cnm@xtnnﬂwwoho&hhumdtbotube

eould be removed, Two days later the noss
wis blocked again and the cyclio dyspres
retarned. The oral tube was put into place
again with the same good result and could
this time be taken away after & coaplo of
hours when suctlon and noso drops bed
ymanaged to clesr the nasal passages.

Case 6

This was & boy bomn in breeth positron
one and & belf monthy befurs the expected
date of deltvery and weighing 1000 g He
had an attack | asphyxia romedustely after
bmh,.nddurlnathnnmtwmho!hh

few boura treatment with nose drops end
rasal sustion he was able ¢ breathe throogh
the nose and ft wes pomible to remove the
tnbe, His further course was mneventfal

Case 7

This was & girl born three wecks befors the
expected dat of delivery weighing 1870 5
She was In good condition, When she v
one week W ahe developed nasl cangestrm.
followed by resplratory distress. An onl
tube wis introdneed and her cyolic dywpoe
tad cyanoss The t bo eoukd

o clenr the nasal presgos. Rba oould beter be
dasharged in good condition

Discussion

It has been seen that children with &
birth weight of less than 2000 g ever
without nasal anatomic delects may &
velop sn inflammatory blockage of th
Dowe resulting in en scute fatal dywpoes
This oocars during the first 2-3 weeks &
lifn, whila the child i not saffickentlt
mature to hreathe ealmly throogh the
month. The degres of naml blockage ¥
the critieal fastor involved in this dyspoes-
We have seen children in poar
condition and weighing e than 2000 £

partial masal bloskage and they maneged
to maintain satisiactory nasel resplstion
and reqoired po oral wirwsy Howey®
children m this weight group are DT
Fable to develop o total nass! blockas®
vim\hﬁycmmnlnm!ydxhﬂhh
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werles of cases every one of those
fidren welghing less than 2000 g at
th with & complete nasl blockage
ng the fint three weeks of life re
ured an aral sirway for respiration be-
use they wers not able to develop
tufactory moath breathing. It W oar
nlon that thewe children would have
u & coosiderable risk of dying from
haustion and asphyxis i they had not
ad the benefit of such treatment

In oar expenence children with a birth
eight of orer 2000 g doveloping an early
ainitls have been able to malntain &

n degree of nose-breathing with the
df conventional therapy Bt in Case 2
was 5t{ll neceasary 10 Tee an ol alrery
ecause of the poor eardino condition, the
bour required to force air throogh the
ose coold pot be maintained. This case
Tamplifies how & partial blockage of the
om0 can bo & fatal situation in & child of
x peneral condition who is unable to
temt over to ealm moath beeathing
od that an cral airwey may be effective
tnch eases. The wee of an oral airvay fn
=% of dyspncs caused by congenttal
reluton of the noss was found to be
hly mthatactory

We bave found treatment with an
« iy unexpectedly fres from com
dentions. Mot a xingle aceident due to
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aspiration occurred. The oral airsay may
be used for months without eomplicating
infectione of the pharvnx, broneh or lungs.
This was rather unexpected since mouth

breathing dries the mucons membranes,
increases the viecomty of seeretions and
increanes the riak of infection, partieularly
in the subglottic space (8 17] It may be
that the airway functions as a hesat and
molstore cxchanger o that part of the
water content of the expired air condenses
in the tube and then evaporates during the
followmg imwpiratfon [17] Th  oway
also diminishes the neccwity for frequent
nasl suctioning which perpetuates in

flammation. Although there were super

ficial akin lestomy from the adhesve tape
fastening the tube there were no mouth
lesions from the tabing

Summary

Fatal respiratory dwtress n children
with a birth weight below %000 g bronght
about by rhinitis within the first two to
three weeks of life and in children with
congenitel nasal defects, has been troated
with a simple moath tube This was found
to overcome the chikirens inability to
breathe throagh the mouth, thus rebeving
their exhausting reapiratory efforts with-
out causmng any serious compleations
even when used for periods of months.
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CASE REPORT

Pure Red Cell Anerma 1n Step Siblings

b5 A. FORARE

From the Depertmend of Podsatrias, County Hospial Boden, Sweden (Hord 1 Gplenrawrd)

Hrypoplastic anemla of the Blackfan
Hamond type (“purs red cell anemis™)
¢ well deflned disense entrty More than
hundred eases have been deseribed in
o lterature [3-6 7-141 Out of these
dy a few have been famillal in two patrs
beotbers [, 9] \evertheless several
aructeristics favour the asumption of &
te orgin early ooset, mgns of
sturbed tryptophan metaboliom over
Presentation of asociated anomalios ete
181}
In the following » short report will be
ven of two children who both mantested
' typieal discase picture The children
od the sms father bat different mothers.
Cate Historles
ase |
OW u gid, wax born March 20 1938,
b hae been ed twhos m earlier pablio-
(10, 14] From the age f three years
became gtabuized In
Yrers the hemoglobm valies have been
o 89 go,
4
JL, boy was borm April 3 1951 H
the sccond of four begrtimat chikiren.
Dpeared 1o the first few montha [
f and from 4 monthe he has been treated

This lnveatigutron waa supported by
'-b'&:umy(hmtdd\u-rhuu‘-,ﬂ-d—-,

regularly with blood transfunons t mtervals
months. From the gn f 4 he bha

Treatment with ACTH in small dosage (3
TU/day) was withoat ffeet t the agr of 2§
years. Later on, at 8} vars, Prednmone 5-10
mygiday for 5 monthe bad no effect With &
eonsiderably higher dossgn (0 mx/day for &
week) ut the sge of 6 years temporary re
mission was {nduced.

At the age of 11 yrars the boy s will in
peed f tranefouon therapy and bas so far
obtained 182 transfusions with a total
amount {49 100 ml blood.

1t has been established that Case 2 is step-
‘brother of Case 1 The pedigres b given in
Fig. 1
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Dlscu slon
Tho two cascs of pure red cell anemia
here described manifest the classienl,
elinical picture Thev demerve & specis
interest only heeanae of their kinahip. Hince
ke father wax the mme for both patients
it i+ reesonable to avmme that the disase
i under graetic control and that the father
in careler of a dominant gene with reduced
expermirity A similar hereditary pattern
of thiv discasc hay not been provioosy

i anaaaad

described. There was no conmnguinity i
the families and no cther eases of ihe
divcans under discumion were known

Sammery
Genetio evaluation of two step dblio
with pure red cell anemis” favoury the
seumptinn of & dowinant gena whh
reduced cxpressivity az a cause of the
discese

Rederences

I Avraas A L wad Murzw, 0 A dimwrh-
ol b

x
Hypoplastio soamia. {awr J Dis Chid 6
[T
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& Dusc o L K. ler Buwel [ Pedietreew
1985 series N ear ook Publishers, Inc

] Ion.\f Ju,, Moowx, O ¥ end Drwws,
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mnnu( hronie arrow fakee. Awr
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CASE REPORT

Diencephalic Syndrome of Emactation

Report of a Caso

by KJELL AAS

From e Uniproity Pediairie Climia, Ribwboeplialet Ouls, ) erway (Head Frofuss Loif Sabemensem)

In 1851 Rossell described s dience
shalie syndrome of emaciation” occnrring
n 8 ehildren [7], and in 1957 he presented

additiopal cases [S] The eardmal fee

s, presenting in infancy or eardy child
bood, were prafound emaclation in spite
o normal appetite and normal ealocie in-
ke linked with an aimost paradoxieal
locomator over-sctivity with xigne of
uphorls, In all jpstances ventriculo-
Taphy s and/or gl

henorrhage nevessttating bospitaliration and
blood transfoslons. The patient was doli ered
2 woeks befors extirnated term. The delivery
was uneventful Birth weight 3370 g bewght
50 om. The neonatn] parjod was oormplet Iy
normal. He wes nursed for 2 months and
latar bottle fed on proseribed formala. For
the firs$ 2 months be ahowed normal paytho-

however When he wws 3 nwmths old be
startod to vomit and from then on did of
ad rily At the swoe tims his

'y
ed tumours in the hypothalamio

o

Blmflar cases have rocently been re-
ed by Dods [3) hagan [6L Breon

ted. [2) and Marls et al [0). The parpose

I the present paper s to repart an addi

se2] cuse of this syndroaws

Case Report

The patient, & boy wa boen on January
3rd, 1901 40 unrelated and bealthy parents.

isther had been extrmardinarity thm
toring fnfancy but later whowwd normal
b and weght gun Congenital anoma-
% o metabolie dusturbances have not been
sbaeryed fn the family Eigbt older mhimgs
7% normat and bealthy Tho pregnancy sas
meomplicated antil the seventh manth. The
ber then euffered from a heary uterine
! €214 dcta Pedratrecn Vol 22

.1
parmta nothoed peoulisr ferkmg oys move-
menta,

Than frve mouthe ald be was admitted to
the lone] hospital He was then axtremely
omeolated weighing only 4360 g Ho was
pale. A constamt nystagmns wis noted
Becanss be had been exposed to varicella he
was ducharged after afew days and was
readmitted when 8 moaths old H was
thea ahoost Jiee s skelcton  his beight
67 am and ha weght 4600 g Nymagus,
pallor and  elrght beownish pigmentaton |
the slon and hyperextensibility of the fmger
Jointa were noted. Blond analyses and estim-
ations f the exervtion ( 17-hvdroxyrort
costeroyds mm the urme showed potroal
valors. In spit f normal appetite and hgh
ocalore wntake the patent { ded t gam and
wia then tramferred t the University
Prdmtrse Climse Rukshopatalet H wan then
9f manths okd The emaciat on wie axtremn
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Fig. 1

with almost complet loss of suboutaneoas
fat (Fig. 1), His height was 63 ema (8 per
centile for his age) His weight was 4390 ¢

perted thet bo safferad from leftaided ab-
ducens paresis and s probable leftnded
}mmnywnou:}nnhmpmrhrq:tlmﬂﬂ

reveyled nothing

which Is 1600 g below the 3 for
his height Hndtlremnkrrncn‘unml.

lhmrxmLPnpchdurumnm;r‘mﬁ"'
inationa, Blood pree

438 em. The anterior fontamel
2 1.8 em and the tension seerned noemal.

) {He was very pele and thee wa & alight
greyiah.

brownish discoloration of the akin.

trophia of the skeletal nroecles. Motoe frmo
tion wus retarded. H wun pot able t uit
without bemg held firmly and ha balaneed
his head with dufficulty Contrastmg with hia
extrrme ermaciation ha showed & remaciabis
hyperactivity his arme and lega being
almost constantly in eaget moveruemta
except during weep, H was also parsdoxi
cally slert and good humoured, ecagerly
socking coptact and ownly madet langh
‘There was & conktant horirontal undnlatisg

The ophtbal ghts also soe-

Y

sure wee normal His perus was aaghifr
enlarged. Both his testes wers desoended.

Laboratory ixvestigations

The resalts of the blood anslyses were
within notmal [onfts,

Oral ghoooss tolerance tewt with B8 &
glacoss in 33 ml of water showed  flaj corre
The fasting level was 72 mg/100 ml, (b
maxitmum reachad after 60 and $) minate
way 79 mg/100 ml and the lowess kvel
Teached 3 hours after the oral hoed WM
75 tg/100 rl

Unns avalyses were narmal. Urine eblondt
IWmBlermlryrxmLkmnlU-hrﬂ-m
corticosterside 04-07 mgjdsy of FAH
8 AUpday of hntetninng hormooe € LAY
of androstercms 0.2 mg/day of debyd™
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perform s dirced

Ih:d.m.rm(nmgﬁhymd { etio-  was then decrded t
0.3 mgklay ing & meth-
oplron Joad (250 mg) the urmary excrotim

bat this had t be post
poocd becauss of mterourrent respiratory

Dorroml emounts of fat snd ein cn.
m prot. miero-

In the tho patient
seemed t  Jose much of his sctivity end Jost
his sppetit es well. Hm akrtness and loco-
motor et vity decreased, and arm and kg

changed.
performed m the t
The X-rays {Fig ) demanstrated mternal

trven, and e ana

Y43 { tho sknll and long boocs wero
normal. The skcoletal maturation was slightly
a’dfdhtvhhiunmllhnh\.m}:m-

*d patterne within nocmal limite The
P was normal. Two unsaccess-

Fmpts were made t perform & poea
forneepbalography by the lumbar rout It

and & coavex impressron into
the floor { the third ventricle Ths was
dplaced wpward t sbout 7 mm from
foramen Moaroi Expensive peocess In the
third ventoele was considered protable
The necromurgeona comskdered the tumoar

and the patsent was traneferred
1t the local hosprtal. A { tal outeome mrost
be antscpated.
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Discussion

The characterist{o fratures of the dience-
phallc ayndrome of hyperkinetlo emaca
tlon as dewcribed by Russell and others are
as followa.

There is & prolownd emadation presert.
ing In Infancy or early childhood in spite
of norms) or enhanced appetrte and ads
quate enlorle intake. The patients exhibit

‘hyperkinetic vivaclty eager over-alert-
e, [ndiscriminate over frimmdliness and
predominant elation™ as oeiginally stated
by Ruseell [8) Pallor of the skin i often
prominent though anemis b usually not
present. Excessivo sweating especially of
the head and face, has heen reparted
repeatedly An initial growth spurt was
reported by Rusecll {8] but has not been
s constant finding Russell also reported
tho ocourrence of hypoglyeemia in soms
of bis petients. Soms of the patients had
perlods of vomiting Nywtagmus is cften
obeerved Neurological signa of cerebral
involvement other than nystagmold eye
movements are very rare and uwsually
present themselves late

Hypothalamle neoplasms have been

pestablished as the common pathological

“ bess of the syndrome Cranktomy or

neeropay have almost imvariably de-
manstrated astrooytomas. Ruseel origin
ally atinibuted the emaciation to & dwpro-
portlonally increas~d energy output resalt-
ing from increased basal metabollsm and
the locomotoe hyperwctivity More re-
cently it is suggested however that ut

KXJELL AA8

Jeast sortis of the symptama may be caused
by direct influence of the tnmour m the
hypothalamus [6 6]. Animal expertments
m as well an clinleal case repocts [4)
have demonstrated that lewjors in the
hypotbalamo region influenco the appe-
tite and according to Ruseell [7] Interrap-
tlon of the fronto-thalamo-hypothalamie
crouft or lesfons In the doesomedm!
thalamic nueled produce loss of the naturl
shyness and hostllity in experimental
animals. Skin pallor sweating, yomiting
ote. may be automomio aymptoms s
condary to & hypothalamio leslon. Nystag-
mu may bo eamed by impeirment of
vision dus to compression of the chiasms
but aleo may have & mare central odgle
In patients with symptoms and sigos
mﬁmbﬂnathc-edmﬂbed.hypumhmk
Jeddons should be wuspected. Pneamo-
encrphalography fs e very important

reglan ere neaally nat exthedsctodly treaird
gically and these neopl are rele
tively resistant to radlatson therapy How
ever early diagnosis and intervention may
perhaps mye some of thess patients.

Summary

A new cwso with dienocephalie syndrome
of emaciation fs reported The A
symptoms ooourred when tho patient U
? manthe old. Ventrlcalography 8¢
monatrated & probable tumour in the third
ventricle The patient is described and the
tindings shortly commented an
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CASE REPORT

Generahzed Cytomegahie Inclusion Discase 1n a Newborn Infant

by HARALD MORTEN SVENDSEN

From the Uaccersity of Derpen, Kchoel of Medurme Departoent of Dedlatrice (Homd, Prafosver dlfred Kondal)

Althongh generalized eytomegatio in
clusion disesse in the new bormn is recognieed
with jncrcarng freqoency It 3 otRl 2 rre
condition The lterature however on
this aul ject has become extenalve capect
ally daring the laxt ten yeam, with contril-
utioms fram almoet every part of the world
This great Intercat has boen very reward
Ing s the condition during the last deeado
hax emerged from the pathologist s domain
to the fickd of the chinrcien.

Prine to 1832 the disease mas disgmosed
cxelusively at autops; VWyatt o o [19] In
1030 were the first to point cut that it mught
be posulle to dmgnose cytomegalic in
cluricn body disces intra vitam bv de

- morstration of the typeeal cells m urinary

sediment Fettecroan [8] in 163 and Mercer

"y St el [13] m 1833 srceeeded m dolng a0, The
' latter also deflomd tho cllncal picture

the discaso 1n the newborn In 1953 Marglith
{11] wax the flest t report & cam of &
patient who eurvi od after treatment with

canew) later from Sweden [3] in 1039 (ae
case) and fromm Norway [7] in 1061 {ome
cuse) In all theme cases th  dlagnois
wis made post mortem aithongh the
diseess waa suspected clinically in several
cusey,

This paper reparts the first patient with
oytomegalic Inclualon diseass in the new
born from Scandimavia, in whom the
diagniosis has been made intra vitam axd
who has surrived.

Caso Report

I8 K. a boy was bom on Augnst !
1860 He was the first chuikl of bealthr
perente. During pregoanay the mother sf
fered from an urinary infectron which &
treated with schromyuin,  Otharrse the
pregrancy war upeventfnl An meompb
cuted delivery tock plsce frve weeks pror
to term. Tho burth weight was 2000 g 1o
birth Jength 44 em. WWhen the paties 8
ten deys oid, ho started to bieed from t

tmg hes admomin 4

cartisone Twa years later o
{1 ] reported two patrents who survived
withot t trestment, but, bowover who suf
ferod oerebral demage In 1938 Rmith (18]
proved the vira! cticlogy [ the disewse
and Weller of «f {18] tho {ollowing vear woro
abk to demonstrate the presence af anti
bodacy agamst slivary gland irus, which
is thought to be the responaible agent

In Beandinavis the disease was firet
described from Finland {17 in 1832 (five

the perdutrio serrice { the loe] hospitsl &
Auget 18 1660 Tho followmg roem s
have becn obislned from the hospatal ©
cords. On admiseion the patieot was b good
geoeral condittan H  wax

Jaundicrd and had s slight bleeding from th
mnbilicus Bevers! pustules »ers poticed ©
the neck sud around the umbibews. TH

¥
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Fig 1

reiinal hemortbage of the left e3¢ Ordinary
wxine rxamination did not show any abootm-
alities. Hemoglobln was 84%  the white cell
cotnt way 16 600 per mm?® with msny
{mematere granmlocytex, the plat let connt
w& 106,000 prr mm? The prothrombm
o was 64 and his blood type 0 Rh
Potitive (the sme  his mother ) Bleeding
wd Jotting tane were normal, whie the
t tewt was pomtrve Ownotic frag
Dty f the erythrocytes mas normal Was-
st reaction, Dy test and direct
Coombe test were all nepative The bone-

z\h\‘hmﬂlha‘dm[ndrdwk‘llmd
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Doring the following weeks the hemo-
globin dropped t 43 . The jaundice de-
ervased slowly and was bardly sHible m the
widdle of October 16460 From this time
recurrent petechiss were noticed on the
face neck, and trunk. Hepatosplenomepaks
remamed unchangel. In spite of theeo alarm
ing findings the patsent penerul condition
wan satisfactoey all the tore He was beeast
fed and guined weight The duease was
treated as a septicenua, and the patfent
received several artibiotics and two blood
tranafirmona.

After discharpe on October 28, 196D he
wes recxamined on two occamoot. The
r fal bleedings and the "
megaly persisted; therefore the patwent wa
referred t the Pediatrio Department Uni
-erxity Hoepital, Bergen, for further dugnos
1o sindics. When the patient wes fost seen
on January 19 1961 he was five mmaths
ofd (Fig. 1. H ppeared microceptalic hrs
hesd  ircamference messured 38 cm. Weight
and length were within noemal Innits, con
adermgs his premature birth. The skin wa
covered with numerons prtechme the liver
and spleen werp grosly enlarped.
moseopic exammation showed no  boormal
ithee. The deep tendon reflexes secmed
hypeructive and hw motor developmernt was
retarded. Severa! plat Jet connt reveaked &
thrombooytopense between 50 000-100 000
Platelets per mm® Prothrombm trme  biced
1ng snd clotting tme wers pormal. Thymol
turbidity was 9.8 unita, The plnal fluxd was
Jear with no cell arl a total protem content
£33 myg/100 mL Xray 1§ the sholl revealed

entarged tububmcell which eontained intra
ucear metomions. This eell, however was
nt very well and mo defmit
cooclomon could be drawn. Inclulon oells
were Dot found 1n the wpeaal flod. Brepey
from the paroted giand showed emeral large
cell with mtranodear welonons A lrer
luopsy sevemled hibrotx  henges. Cyto-
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Toegalia o intranuclear clmione could vot
be scert. The serum was tested for ant lbodien
ageinst sal vary gland vine. A complement
fexntion antibordy fiter of 1 64 wan extablished.,

The patient was re-admitted in October
1961 for o follow up examination. He waa
then fourteen wontbs old. His mental and
motor  devek sppered rhedly
retarded. Ho wus bot able to sit alons nor
hold up hie hewd whils in peone positian. The
extremitics revesled spasticity with hyper
active deep tendon reflexes. The skin was
stiill covered with petechlas The head
eiroumference ws 41 em (normali 47 em)
Ophthalmoscopy revealed s nocmal fandos,
The liver was no longer palpable; the en

sisted with & plat Jet count of 63,000 per
mm? % ray of the akull revealed no evidence
of intracranial eakifcatlon, and the EEG
still showed very pathological trecings.
Comment

The diagnoss in the present cese is
yrimarily besed ou the clinfeal pécture
Blood Incompatibllity toxoplasmosls, sep-
ticemis, and syphills have been ex
cluded. The diagnosis fs supparted by the
demonstration of typioal Inclusion-bearing
colls in the parotld gland and a positive
antibody titer

JARALD MORTAN SYXNDALX

been found in the urines of only 80% of
neonatal eases with peoved virmds 5]
The servlogie tests shoukd bo used
Judislomly A pegative antibody titer i
found very often in ovtomegulic cases, and
a poaftive result ooly means & pad by
fection. Tt has bern shown that wpeeific
antibodies appesr in the blood of 81% of
tha general population over 35 yean of
age, with smaller proportions in younger
persona [15] Rowe belloves that the best
time for neing serology as a dlagnostic
tool is about the age of five months. Fex
pormal infants heve yet acquired s
subclinical infection at this age and most
of the newbomn cases bave had sufficlent
time to develop antibodies by this age [14}
Tho most rellable disgnostio test fs ssola-
Iation of virne from the urine. However,
oaly & few laborataries are at preeent abis
to carry ont this kond of work. It appears
from the above cossiderations that f
many cases the intrs vitam diagnoss ean
oaly be made by the clinleal picture and
per excloslonem.

The diseane is vyually fatal Howsver
early recognition of the cooditin b
important since early treatment with

)Ther- of oy Jia and intra-
L huclear inclusions in the parotid gland,
however 12 not of dlagnostio significance.
The typioal celln havo been found in the
mitvary glands of 10 to 30% of infants
commg to autopsy (5] Geveral involve-
ment should be looked for Thox, the
evidence of intranuclear inelusion bearing
wells In the urine, spinal flnid, gestrie
washmgs, or in blopaies from other organs
than the parotid gland, will estahluh the
diagnoshe. Fullore to establish the pres-
enoe of the cells in this way howsvee docs
not rule out the duagnoais. Snch cells have

coth dds seems to Improve the poot
catlook. Ratx & Kibelck [0] stats that
there i no evidence of the effioacy Wik
corticosteroid treatment fn thry diese
This certatnly s no yroof but the foliow
ing observations indicate that treatmend
with corticosternida may be of valoe Th
few patienty who have survived the disets
without sequelas heve all beea treated
with corticosterckds 2, 4 10 17} O
surviving petient with cersbeal eeqoes
the cane of Margileth [11] received trest
ment with cortieons. These sequed
however -eamedtoboduntolmhl
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wmorthage in the heopatal period and
wt doe to vira] nvolvement of the brain.
Patients who have survived the discsse
sithout corticosterold treatment have
hown more or less #evere sequelae Com
st spontaneons recovery has to the
wowledge of the author as yet not been
ported.

In the present chve th diagnosis was
nade too lute- the patient was five months
3 and cerebral damage was cvident

169

Infant 1s reported The diagnosis 1+ based
on the clinical pitore the demonstration
of typical eells in a boper from the parotd
gland, and a postive antfbody titer
sgainst salivary gland viros, This is the
first patient from <canlinavia in whom
the diagnosi bas been made intra vitam

atures are discuseed. Earlv treatment with
corticosteraids [s recommended
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CASE REPORT

Development of Paraplega after Breech Presentation

by J C.MELCHIOR and L TYCSTRUP

the Cirermdy Chats | Pediatrkc (Hood P Plum) ond 6o \cxre- Potholopicel Labersbory Howd Eraa
Chriinsen), Rigobospetalel Copmberen

Lesions of the epinal cord ascribable to
bath traomats, fu particalar scen after
treech delivery have been the object of
nvestipation, espectally since 1920 In
923 Ford [4] reported G cases of trans-

V™7 Crothers & Putoam (2] deseribed in
detail 28 cases and reviowed tho Hteraturs
0 cass eommunicated during the period
Tom 1870 up t the present time viz 20
“2sew 10 of which fncloded autopey reeords
ost of the text books arw prone to refer
them ancient investigations exclively
mublications fromn recont years being raro
m“ihﬂu&pﬁd‘ﬂemmhﬂgﬁ
3 awed ax frequently as has hutherto been
" case However in 1039 Crothers &
e (1] stated that paralyms doe to
Bfury of the upper cord and lower brain
1 thoagh not common ta important™
Wehmhldthecppoﬂun}tyo{mmkn
® ctse {f this nature in which severs
“oges developed ahthough the traume
Tblvmmﬂ,tho linical & well
Pathologreal findi will be briefly
togs

—_—

Repparied PHS Rewarch Gram B-24m

Xatiopel wt of
4 Difrdrews, Pobls Hesith Servaee U BA

Caze History

The patient & bov wa bam i 1980

Famdy hstory The parent wet  oung
and bestthy; they had two alder  hiklren.
A wister bad bren @n outparent in the
Orthopedie Howptt 1whare she was sxmined
for @ mild hypotonic pastic tetraplegm
involving cranial scolicals. In reeent vears
planipes bad been tho only remsmmy

took place 't the stipulated tme as & breech
presentetion Aceordmg t  the midwife and
the betetrican, delrrery had been un
oomplreated

Weight t buth. 3100 g lemgth 31 om.
For the first two days the mfant had been
tired and pathetsc, refaamg t sock. On the

therefore he was referred t

y Y
rroecies and (ollowed by cyanosis Thiversa)
hvpertonm wis peseent Plantar reflexes
weve seen  frer plantar uritation. Withm &
{ew days the ans were ahmost righd

In lew than two weeks Moo  reflex and
the graspmg reflex dmappearsl bat socking
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reflexes and primary walking reflexes per
sisted The parsdoxical resphratory move-
ents continued for & eouple of wecks,
Less than ono month after birth mobility
of the legs lmproved and the hypertoais
beoams lews marked, When the boy was
hanging in his arma the legs would reratn tn
& flexed position. At this stags he woold
oocasionally nin & temperature of 40°C and
above, the arigin of which remaios obecure

J O MELCHIOR AFD L TYUSTRUP

origin (congenital? vasxlar?), Desth ocrurred
seven months after birth.

A greet number of examinations wers
petfoomed  inclnding rediclogical examia
tion of the eervical apine by which norml
condltions were found. After poeamoss-
cephalography by lnmbar emdiare smieee
alr was found to be preseat over ane of the

falled to flll the ventrionlar eystem. Veotrie

He would often be In an opisth {o posi
tion. The bladder might be palpabls above
ihe symp! yuis, and the urine was excreted
cnly upon pressure applied to the lower
abdomen

When the hoy was two months old he was
found uroally with 1bows bent and dormally
reflected wriste, the legs remaining in &
normal position presenting n  contragtwons.
Bilatcral patellar reflexes conld bo evoked
from the entire tfbia. No definite Babinald
phenommon was demonstrable: the musole
tove of the Jegs was alightly redoced,

Within the third and fourth month f
iilo his respimtion improved to a eertain
degree although it etill remained of =n
abdominel charaster The febeils episodes
continned to oocur and ocowsiopally an
extravesation of urine was noted. At thue
stago & bilateral Babirwk] phenomenon was

boloaal

T ficst P paneture
of the fontenslls, later by oceipltal punctore
deroonstrated the presence of symmetnesl
ventricles (ratlo: 0.29 3rd ventricle 34 mm).
Vo ffuxion was {oxmd by paneturo of the

EEG was made cn three otoasioes 8
dightly aboarmal curve moacked by kv
{requency aotlvity was found only st the
wecond examinatlom.

Urography end cystascopy showed hydro-
ursteres and trabeculation of the bddr.
Urinalysiat varying degrers of pymmm el
Thuminuria were present; exammation &
amino-arkd showed & presence of modersts
quantities of cystine; the pattern of the
smino-acids in the urino was not definftely

abnormal.
The ralero-sedin tion rate wes -

Present

The condit on of the patient
being statioary he was discharged 5}
+ manthe old. Flve days later ho way read
mitted becanse of & respirstory infection.

' The following therapy was instituted:

creased, the maximum level being 25 moes-

phowpbate and alkaline phasph Fereer

suothom, administration of h and
high doses of sterold agents, togetber with
axygea supplies. Tweniy foar hours affer
admisadon trachectomy was performed fol
lowed by mannal ventilatim for twenty
hours. Througbout hoeprtalization his re-

peotetn: slightly redoeed valoss with norm!
reistivo distribution apart from ~oxiee
rive nt the alpbe, fraction. N incompstby
of blood was obsarved.

I findings

Pathol,
F

apiration remained insafficlent, ly
an abdominal eharacter In our opinion the
respiratory muscics seemed t be paratysed.
Epleodes of edeme,  yanosms, and fover
atternated. The hypotouwity { the legs hed
{noreasd. Occamouslly bo waa found t
reapond to Infectione. Tbe tentative d-
da of tmkn

iead
mnm:pyhmilnpmd\xiuithz
once
sbnormally largs wreters. Inapeotimn of £
brain revoslod no ceretral anomalios, v
and membranes bemg narmal

Catting [ the dors matar roand the epis!
oord disch ;.ummwlbw

goosla was: my s
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and ligements wers deronstrtbls Coconsl
socthors of the frored brain revesled

Jopment without Jar diatath
and degenarative phenomens, Only the ight
and left procemtrul gyrl presented focsl
changre localied peripherally 1 the cortex.
Thewo ohangew incindod 3 t 4 stristed,
radially arranged processs which wers
charactorizad by & brownush colour and &
red oed

Horlrcntal sections of the spmal cord ¢
the alte of the tapering res showed &
softnemn of thwoo which was w thout the
nocml pattern although the contugulty
remained fnt ot. N vescula haggne were
found.

Hidologlcal enmination
In eddition to the tclectases in the

sccarmaletions { phagoeytes tich m lped
sl blood pgment. Nerve eells have da-

o AR YN
\""‘;ﬂ ¢ AT ~ ‘:’
Sy e
£ A T g
Vs RS ‘_" q

v - LI - e
R
o

e v L

P ";-c{q,”_g

""/“\;‘/ "
~ wha
»i "-;' RETA g
g et

of he scars n the motar cont At the top retacwtar (wese ith

o
oy e eontammg Uynch Ueiow gloms with strands of wetroeytes presamably proliferation.
X merc cells e ween. Hlernatoxy Im.comn etam. 100,
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Fig. 3. Tranererml seeton from the t area of
tomenlnges. Trcrosls and
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Jd and astrocyte proliferstion, oo
Ity profise Is seen. At the slte
e processes the leptomeninges cootaln
dated phegoeytes containing blood pig
(Fig- 21
Bhdey fram the epinal cord a4 the elt of
tepering area present complot demyelina
mand beenco of normal nerve cells (Fix
L The tlwme contsine numerous emall
s and many ustrocytes occasionally form
W derme clestriclal timos (Fig 4). The
woe enciteling the central canal and en
s cuvering coa of the lateral fanloali and
adjscent part of the anterior column te
damegrd, being without eysty but con
Mg leolated, severely degeneruted nerve
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T

Uh
7’%}“"13 ®

B Mleroglm fo absent. The k fog

bich bavs fused with the dure mater has®
raoged 0io & denwe eollagen tesoa ex
ncting s fino sitande into the posterior and

FanCE VN Y
Fig & T 1l 3d eervical
ergment Ascending degeoeration comphet
of fescicalos od the

Siides from the epinal cord roatral t the
®an ahow demyellnation in the postarior
ltwbos, and alides from the krwer tharscio

deryelination
\dal tracts is seen in the lateral funjenll
Dove the leston (Fig 8).

Discussion

The changes found fn the apinal eord
of the sme nature as the ones known
T contusions caused by clased, spinal
Jury which may be dus even to traumata
oo sitey t some distance fram the

on. Falling down head first, and falling
the buttoeks may result m eplosl
™, the latter rather surpokingly
frring aven the npper tharacio segments
1} 18 a8 besloma of the wpamd cord in-
ttd during lavech presentation re-
“ted In the Hterature & complet trans-
!hetion has been found This apphes

well ay
dewrywlination of the oceticompinmal tracts fcl
Mabon wyeiin eam L

to the numerous elinfeal findings az well
as to ihe e mumerous pathalogual-ana
tamical observations (51

Direct impremsdon of bone fragments and
ling d the b

pe
finjory may be f two types vit roptures
{ vemsels along the radwes followed by
epidursl wnd subdural bemorrhages and
subsequent oompreaion | the spinal cord by
the hematoms [4F obn or several, minor
1n the tisese f the spmal cord
ften ooginatmg trom unall vemels paralel
t the latersl border ! the grey matter {7).
Buch bemorthages ars followed by peerons
beyood the
and fmall fibroam or glxmrs. In case !
complet mecrom  the fnsl stage will be
secn a3 & f brous scar wince { broblasts will
myade from the membranes; otherwse
reonant  { normoal ghia, §f any may prol
ferat  the fmal stage being o glal cewtr
[8] Boch proliferation may explain the
elmacal progressson obseryed m our

patsent
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The proeesses found in the motor cortex
were Hentical with the ones seen In casey
exnmined some months after birth trau
mats of the brain. On the basis of ths
moephological findings it may be con
cluded that the coctical processes were dos
to small hemoerhages the lsolated oocorr
enco suggeats that the hemorrhage was of
& trnumatfo rather than an snoxie natare,
The lemons can hardly be ascribable to the
poeumo-encephalography Asalreedy men
tloned, gliosls was marked and probably it
was of & progressive charnoter both in the
cottex and in the splnal coed.

The clinfeal findings were the samo as
the findings seen after the so-called spémal
shock. The riguirty of the upper extrem!
tles was dus probably to the coctical lesion,
it was not identieal with the wrm ledon
generally scen after avohions of the
beachial plexos.

The present cese history has beem
reparted to emphasize the orgemoy of In

J 0 MEIIOR AND I TYGSTROY

elnding examination of the spinal cord n
the necropey of cases peesenting pen
plegis, but wleo of cases in which the
nearologioal findings in the upper and the
lawer extremitles are Ineongruoce, as I
the present case.

Summary

A case history of a boy bom In breech
prewentation s reported together with the
autopsy findings. In thie osse parturitioa
hud been uncomplicated. Throughout hie
seven months of lfe the boy had beea
marked by hypotonla of the Jower extrem.
fties and of respiratory Insufficenay At
antopsy a closed, almost transverse! leskn
of the cervical apinal cord waa demos-
strated, including peogresefve degroens-
tye processes and minne cortical fnjwriet,
all of which have probebly developed
simnltanccusly The grest vatue of
hologleal. oal feton o

tr.herph;lwrdhompln.lized.
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CASE REPORT

Chromosomal Translocation 1n a Menially Deficient
Child with Cryptorchidism

¥y E. ). BUHLER, R. ROSSIER, I BODIS, V VULLIET L A BUHLER
and G STALDER

romt bt Dortmani o} Fodiotrics, Unimrwiy of Basd, and e Hosplial por Chdren, Lonsenne, Suwscrkind

Introduction

In this paper we prescnt a case of &
do ¢hild with severs mental and phys-
ol retardation, obestty and cryptor
Wdim I whom eytalogical studies
eresled & chromosomal aberration in-
alving the large acrocentric chromosomes
4 14, 15 It comsists of a probable

an or centric fusion of two
Iromosomes of this group the whole
Iromosome count being 43 autosomes
wd an XY pex ch

etal 165/21 [10}; Turpln of a! 13 22 [15])
two small aerocentnies (Fraccaro et 1 1/
22 [1} Penrose et al. *1/2% [10]) ot possibly
o wmall acrocentric and a small meta
centrio (BoSk d al. 10 %022 [ ])

Clinical Record
G J., born June 1833, bad been placed m

21900 Lojenne et al [7) described » case
{ & geootypis and phonotyple Kline-
~ whose karyutype showed a centro
wion of two chromosomes of the group
B3-13 in addition to the sex ehromosome
bemation & total of 48 chromosomes in
Dtrast to our caso with 45 chromosomes
™ ¢ normal male sex chromosomo

Two instances of & similar transtocation
Tecently been found In two clmically
thy wabjects, one in the U8 (Cooper

L L and Hirschhom K personal com-
ation) and eone in Japan (Alaklno
Petsocal communication)

The other tramalocations so far des-

fbed trvotred eitber a small and & large

chromosome  (Polami @ !

caly & alight retardation bat his dental app
is gromly ret rded. His mental developement
is 3 yrars behind the LQ slowly

bilateral astigrmat s, the remamder of the
ophithalmologxcal exammnat on was negatire

The showed &
slight left bydrocephalus. The EEG wee
normal and the peurological exsmination
was negat = Thero mere no pathologil
{indings m tho spinal flakd. Tests far phen
hwes and t were

wleo negat ve
Growth hormane values wers nocmal (32

4P1[11], Carter et of 15/*1 [3] Penrowe mxrog )

BUIST4 dcm Puduatrica Vol. 23
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TanLr 1 Chromosowe counts 1n cells from
fascra fata.

Analywed by
Photo-
Chromosomo  Mitoses  Photo-  graphy +
eount coanted  graphy laryotyping
1% blopay: Apell 1941
“ ]
43 L n 10
45t 2 1
i 1t 1
41 °
Total 57 25 10
2™ blopeyt December 1961
“ 1 1
5 47 16 T
483 3
48 1
47 1
T tal 5 13 1
Ons tetrn eell with 90
3 Tetre, cell with 82,

Radioiodine upteke after 48 hours was
266%, the PBI, bowever wus within
novmal limtts, Le. 8.5 mierog%.

The 17 ketosteroids and 17 hydroxy ster
okls wers normal, 2.1 mg/4 hours esch.
Howersr nsither the administration of 1)
beta-hydroxylase inhibltoe (Motoptron) noc
im. sdminitration of ACTH cumeed =n
increass in the wrinary outpat of 17-keto-
wnd hydraxystercids which might be inter
Ufreted ws an ineaffieent respooss of the
sdrenals to ACTHL

Although the pstient showed no agos of
puberty and on histalogioal exxmination of
the testos thers was eomplets absence of
Leydig cella, urinary gonadotropms weee
found to be prescat, the valoes renging
betwesa 15 and 33 units.

Serum elevtropharesis ahowed e slight in
creaso 1the alphe and the gamma-globulin
fractions. Ammosciuria was 58.5 mgfday
with an index of 18% Paper chromato-
graphy of the urine for aminouoids showed
no

Berum electrolytes, BUN FBS P Ce and

u ¥, »UELER TT AL,

mlmmwhmﬂ:ﬁv-
the akin.

Analymd by

Phoko-
Chroooace  Mitowms  Photo.  grapiy +
oot comnted  graphy karyoiyplag

totraplold ocle with #0.
tetraplold ooll with 90t

?.5’ E::ga:

#orum enxymea (BAOT BUPT LDH, ADH,
slle. phosphatass) showed no devietions from
avernge normal values exoept for o olight
elovation of cnernloplasmin {113 mg%k
Lipid metabaliem ahowed some devietim
{rom the narm. The P-lipids were normal bet
the optis denity wes well elevated abore
normal with e vahe of 0.77 Tha mestenifial
fatty eoids were elovated up to 1000 mEglL
Total liplds wers aleo alightly above the
wverage dbplaying a valos {708 mg/100ml
Cholesterol and  chalesterol esters wers
Dormal.

Utine snalynis revealed nothing arossl
iv pyelography concentration tems od
exrretion { phenal red gave normal rerlt
N renal elearance bas been perforond.

Unfortunately the family hwtory which

It weem to be non<contcibutory bowee
Both { ther and mother wero 35 yesrs o
at the trms of the patisat’s conocptian.

tug 15 B 7 mom cach with the gross spPT
ance { testes Epididymis and ves

were prosent, Blopey of the righd teei
ahowsd complete abscee { Leydls et
Tbemlmlﬂvm-mllltdmm
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BERICH o
R IR RT R I s

6 12 x
NV R R LR I
15 15 % 18 ab rrant chromesome

F¥3% X8 taa a-a | a-
17 20 21 22 Y

Fg. 1 Kanjotype from fibroblsst cultors ng presamed tracslocation of wo  hromoseres of

group 1
313
o
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TAmLE ¥ Chrowosame coxnls in meomo-
anddear eelly from periphernl Hood,
Analvsed by

.M nORUER BT AT,

et as parts of an additionsl large oe
medlem Jangth metacentris ahromosame. In
mﬂlnnmuitbobdvmymd:ﬂa-
number 3, Sometimes, however

Chromosomne  Mitoss  Fhoto- psphy*
ooant cmnted  grapby Iaryotyphag

i

+
+

g
b couliun

only very few wpermatogonin, They eon
sisted of & singlo layer of epithelial crlls

the two perts were almokt stparated and the
two acrondairics easlly recognimhle by as
and shape.

Tho cultures of the akin biopey specimen
wire not too satkdustary Of 16 mitues
exmmined wo wery shils to confirm the modal

sl five karyotypes seom to prove the pre

secy  { the 13-15 ¢
Abhodm!mﬂmhywmbdd
Joation] was

{personal
not ful enough to werrard any de

and were wep b

by huge i
spaces. The basotnrnt membrarwe way noemal,

finjte cmu]miumummnmo“h

A

ahowing neither hypertrophy nor yalh
ten.

ytologecal examigations

The cytological oheervationa were besed
on two prfmary [Theoblast eultores with 13
subeuitures, & skin blopey calturs with eight
subenitares and s blood evlture. The biopsies
from fasols, Wt were takon on two separate
oocarions eight months apart oot from the
right thigh and one from the loft The skin
blopay snd the bleod culiure wern dooe §
the time { the ascond hiapey 1 fuscis leta.

s that desccibed by Lejoune Gastler & Turpta
{a;_rmunu.uanulmanmuom
Wmnnlsuiulﬂwhmpimm
-3 { whith wwre analysed in dostail by
photography and of thoss, 10 by miavo-
photography plos kuryo-typmg The reeults
were coutletent throvghoot In thas 1 the 57
M showed
45 ehromoscmes and ouly {our lags eoro
caniries of group 13 18, The sme oheecre
tlon was mads cn 47 of the 53 mitoses from
11 slides af the seccnd b opey specimen, of
whish 18 wors analysed by photography and
wvre by phatography and karyo-typing.
On oarchl cbeervation weo wers ablo o
{dautify the two misang sorocentrio shromo-

th.bmmmhnumhnmrhd
we ware abla {0 econstroct {rom the best
spread mitoses mals 1t very Hisly Besides,
tha deviationa wees always below the mods)
number apd in Do instanoe did we b
counts  bave 48

The oowds sry surmmarised In the =
ocowpenying tables.

Auclear sex Examination of soeers from
Tocoal muooms oo two separat  ocessond
showed & wx chromatin pegst ve pettam,

Distusmon

Bevera! explarintions of the origin of this
chromosomal aberration are possible 3oat
probably it originated during eatly o
beyogeneria of the patient by trunslostios
of $wo largs atrocemtrdo chromomomes-
It cannot be excinded, however that the
trunalocation chromomsme has heen trims-
mitted through weveral gemeratioma. Dt
to complste lack of cooperation e the
part of the family we have not beeu st
to examine the pareats and bl
chromosame complement 0 far but ¥¢
shall report on it as scoa as tnformation ¥
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available. If the same aberration already
existed in one parent, non-disfunction
must have oceurred donng gametogenesis
of this parent m order to produce a A x!
pmete which after fertilzation by »
pormal 8-acrocentrio parent would result
n oor AAAAX 1ygote Or else ooe
parent with a parely hypothetical A A x x
eombination could have been fertflixed by
& normal gamete with three large acro-
erntre chromosomes, and this, too would
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either case that the chromosomal sberra
tlon M the camse for the clinlcal syn
drome. On the contrary the recent dis-
covery of two Instances of a simflar
translocation in elinically healthy indivi
duals makes it seem more likely that the
chromoscmal aberration and the patho-
logacal conditions arc merely cofncidental.

The almost complete absence of sperme
togonis In the blopay speemten of the
testls can be explained by the high grads
eryptorchidiam in this patient [13] It does

T any specific maldevelop-

Five riee to & A A A A X xygote without
nan-digjanetion during g o Dot

Sl another posalbility of origin ment of the gonads.
be the app of the translocats

during parental gametogeoesis oaly Thers
are myeral reports on inherited trangloca
thous in the literature [3, 10] most of them
£iving ries to Do clintoal abmormalities in
the individual, wnless an additional chro-
moscumal abermation was present, such as
triaomy This has been explained by the
prevumably veey small low of chromo-
somal material ocourring with a mere
tranddoeation of two acrocentrio chromo-
*omex. Turpin of of (18] bowever des-
M‘Mﬂ&lmb‘ﬂnhlmbuﬂcn
ol chromosomes 13 and 22 without any
‘dd-‘ﬁ;;l‘nma-lmluberndm In this
oo wemed to be s small but
definlte Luw of ch I materlal

Summary

The cvtalogieal observations of a 6-year
old boy with mental and physieal retards
tion, obesity and ayptocchidum are
reparted. Chromosame studies revesled o
chromosome number of 46 and & con
sistent karyotype pattern with only four
large acrocentrio chromosomes of group
13-15 and an additional metacentrie
chrormosome  interpeeted as the result of &
translocation of the two misng chromo-
somes of group 13-18.

As far an our knowledge goes, this is the
second ease of & mere translocstion of two

Cnleally malformmatians of the spme mere
Prewent (polydyspondylem) bexides o
moderate degree of physical and mental
tardation. Our case could be another
mmp"dlmmcmgen}tﬂlmm!y
Pomilly eatmed by & mero tranalocwtion
¥ith very little loss of chromosomal ma
*erhl There & o procd, of course In
———

Explenation of acrocentra
m“mis—;u:;;mwm

{ated with a eevers devel
opmental anomaly
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CASE REPORT

Polymyesiis 1n Chuldhood
A Case Report
by JORGEN KRYGER and IB ROSSEL

Mopmdarss County Hoeptal, Deportment of Fhyvical Modiciay and Evkabiliistion (Howd. B Sirendbery M.D )

Few desenptions have been given of
muscolar affection in children in the form
of myoartis and then nearly alwuys with
the diagnosls of dermatomyoaitis.

Bande (10} deseribed two oascs, ooe with &
dmonie end ane with e remittent course
Setaader (9] described three easen of hiy

#[0 had the dierase in an acthve foem, four
btad contrmetures, nd ecight wers ahmost
oovcal. Roberts & Beunetlg [7] described
# ewscw; anly two of them without
wquelae. Frerett & Cartie [5] repocted 10
" o} dermatomynaeitls, of whem 11 died
3ad four contmued t Joad & more or ke
"ol Tife Charlido & Good (2] described
Wiem oames one died and the rest, exoept
lor ona, beoame worss. Dwchy
4] deseribed  came in an 11 year-oid girl with
Wonommerd ealeinosts.

Common to these fwports is & rather
niform description of symptoms end
“ourse. Geuerally the omwet of the discass
3 tnsidiove, buat it may be subacute. The
Principal symptoms are fatigne low-grade
feret musenlar weaknems, skin involre.

number of compllestions have been de-
seribed. These incinds calomosis occnrring
in about 15-30%, which is conaiderably
mare frequent than in adults; contractures,
which are often the most frequent cause
of dussblement cardlac symptoms in 10—
15%, indlcating impairment of the myo-
cardium and difficulty in swalkowing and
bresthing On the other band, eoncomitant
does mot cocur in children as
oftes as In adults [6, 11). Only a few
pathological laboratary findings are de-
scribed—ie. alightly increased sedimente
thon rate incressed gammaglobaline and
increased ereatinine excretion. All suthors
stress that skin and muscde blopsy s
crucial foe the diagnosis, whereas electro-
myography s scldom mentioned.

The prognoais ie always stated to be
rather bad, as the discase may Iast from
months to years and result in permansnt
dissbliezent in more than Balf of the cases.
A few have recovered almost without
sequelae and a greater number with mild
ones, and the rest bave died.

However it Iy remarksble that in all
the cases reported, the diagnoss has been

ent, moat often edema, especially of the
see During the course of the discase a

yositis In spute of the fact that
not all sk blopaes wers posttive and not
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all the patients had akin manif, {ons.

JOBONN KRYGHER AND IR BORRKL

Ermeni;

Christenwen & Lovison (3] described six
cases with the dlagnosia of polymyositis
two of whom were children. Walton &
Adams [11] in & very comprehensive
graph ined the Literaturs and
reparted 40 ceses of their own with the
disgnosts of polymyositls. They point out
that there ia an acute and a subacnts
as well us o chronfo form of myneits
without akin involvement and that the
prognotls fs womewhat better than in the
reports mentioned, as spontancomy remi-
slon may occur The mieroscoplc findings
on moscle Mopay were the ssme as in
dermatomvyositis. We think it of Intecest
to publish & cawo we have bren {ollowing
which fltustrated the above,

Case Report
A swvemn yrarold grrl was admitted to the
dpparimont In November 1861 She woa

Prosent illwess conrse and tremmint

Four weeks prior to admimdon gradual
ooget of fatlgoe pain in the thighe snd

tuted. Within 10-11 dayu the patent ehowed

(oaly poattive findhngs
Thin, pale. !

Heart. Tachycardia (heart rats 100).
Mexrologienl datn. Heed raleed from
plow with reduoed sireagth. Diffe
redooed moscular power of extremities, back.
prmches and abdominal wall, Mosoolar test
tng shows & muscnler strength { aboo 3
(movement can be made with gravity as
remstance) Diffieulty n walking. Tendon
relioxes slightly dearoased.

Biopey examination

(1) Skin. Normal epidermis and ccriom,
(3) Aluscls (vastns mediafus), The dm-
meter of the miscle fibren Jo normal In
wott erees norTal teanyvense striatin s
present. However in scattersd areaa, moacl
bren are vacuolsted and the trmwrees
striation has dissolved Intermitially thers
are many foel, yarying from wnall t Jarpe,

eoainophilio  leucocrtes
noclei are normally placed (mgned Bosborg
Ofilsen)

Klectromyography

Decenber 1981 Laft blerps beschih
denervation potentials of $-3 meen domstim,
0% polypbasic potactlaly On voloniney
effort u decroese tn amplitude and dwston
of the motor unit action potential, while
the number of metion potentlals relxtive to
tho strength f oontraction shows & &
erense. On maxnmmn effort mixed peiws
to intecference. Duration {40 potentitl)
67 mieo (normal 6.7 +20%) N affeot o
doced by Injection mynstigmine, Re-cxam-
mation, Narch, 1961 same as

an jrope which thr
ths following monthe. After 4 monthe, the
patient still firew ensily The muscle tes
showed musoular power { 45, (4 =move
mext oun be made against wome cuter renst
anos, 8-normal) The treatment i well
tolerated, her appetite has mproved and she
bas returmed to sehool.

no ocomplainta
normal, anly a few denervatwn potentmle
and & alightly meroassd polypheme potes
tiale. Moscls biopey (vastoms modislle @Y
celtses interstitials podulerss chroles wHE
secondary mossulsr dystroplry (ss sogETd
above)



POLYMYOSITIS IN CHILDHOOD

Comment

The patient unquesbonably has nryo.
sitle. Thie was verified by musele blopsy and
dectrumyography which apart from the
expecied decreased mean potential dura
tlon, also showed dencrration potentials
This may bowever be seen in severs cases
of myogen affection [1]

In apite of the severs myopathy the
ereatmine exeretion was normal, which
wems pecoliar  Tachycardis amociated
with an fnereased tranmminaso level may
indicate myoeardial involvement. In cur
case the diagnosis of polymyoaits most be
preferred to dermatoinyositls because of
the absenco of skin involvement, both
dinteally as well a1 on blopsy Walton &
Adama [11] Indieated that polymyovaitis
olten hes o milder coarse than dermato-
mymitin. In our ease the patient also re-
covered with surpeising rapidity but this
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nounced clinteal improvement fn muscular
strength, and this confirme that sterolds
have no curative effect On the other
hand the decreased tranmminase level
may bo due to the sterolds, and this would
suppoct the concept that thev retard the
progress of the disease.

In cur case the etlology & also wn-
known. Althongh myosiths in children is
rare and partly differs from that oecurring
in adults, the pathological picture fs
charucteristic, Furthermore it seems res
scnable according to avaflable data to
distinguish between two groups—Le der
matomyositis with a rather bad prognoam
Httle affected by sterokds and palymyo-
aitis with an undoubtedly better prognons
more affected by steraids. This treatment,
perhaps retards the progrem of the discare
mdrrtult-l.nlquh-cmtmtathltm

may Tl

T T
lar d h

"3 hardly due to » baal as im
PoTement fmmediately followed the in
stitution of sterold therupy

In seversl of the reports mentioned,
steroids have besn used and all stress
either lack of effect or short symptomatle
remimdon. In this case, however after &
{ew manths of sterokd treatment signifi
<t Improvement ocenrred, as the patient
0% 1w pormully and almost all the
Mumcles have been tested to 45 However
Tepeat eleetromyography  otill showed
denerration potentials In splte of pro-

phy (8]

Summary

A casc of palymyosith in & 7 year-ald
girl, venfied by eloctromvography and
blopsy i described. The difference be-
tmndarmltomymhhlndpﬂrmyoﬂth
h wding to the
polymyoditis appears to have a better
progoosta In th caso reported, steroids
were beneficlal This treatment fa  dis-
camed
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CASE REPORT

Intraspinal Dermoid Cysts 1 Children

Survey of Literature and Own Cases

by GUSTAF PETTERSSON and KERSTIN WERKMXASTER

From ke Deporimsent of Srrygery ths Chlldren

The group of congenital malformations
to which Intraspinal dermoids belong b to
be found in the Eterature under & vuristy
oA names. Ko oconsistent nomenclatare
xietn, but titles in entrent uwee are: der
moid cysts, epidermold cysts, congenftal
fermal s, teratokds, teratomats or
“holesteatomata.

Approximately 150-200 cases of intra
piral dormold eyste have been repocted.
{ these, 80 % havo been soxn In peodiatric
actics mostly in the age groap 0-5 years.
3ympton seldom have their anset in the
3der age groape. The sex distribation is
bot equal.

As early as 1753, Verratus described tho
¥ case of dermoid fn CN.8. Bostrdm,
#7 pointed out the epitbelial angin of
bess strastures. In all Englih
rerature Moles b quoted as the List to

Hoopuial, Gathandury Scoben

sl and early operative treatment in such
camcs.

Congenhtal dermoid cywts result from
ectodermal dysplasie, durln(thndmtbp
mamt of the netralt be The development
the neniral tube normally takes place during
the first foetal month, and scrording to
Alateon & Ingraham [5] this abnormality ari-
%a when tha neuro-sphderm
the cpitbelial ectoderm, durmg the 3rd-Gth
wesks of fortal lifo. The eprtbelal defecin
thus arinng may extend t varyhng depths.
They may end inwnedintely benseth the skin,
or clse extend into the C.\.8. and com-
nmmicat  direstly with the central cxnal or
the ventricular aystern. Dermold evats are
often sccompanied by other aigns of ab-
normal development, such as spina bifida
ocoulta.

The tatra-splnal dermoid oeally eocsist
{ & sowgesheped oyst Its extent may
very and mey iucinde scveral

scgments. The majortty f theso dermoids

Bovall deserfbed m eubdural
rmold cynt assoclated with epina bifida,
'l"nkh-t.mhh.d(urmcdt the akin. The

1 peoro-mogery (it Jed t
areness { the unportance { early dimgno-

slowly More than /3 { thes pathets bave
sought advice for infection and & locallred
abmcess i the epinal canal bas been dmcor

—
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ered in most casws, Those which have no
commmmicatfon with the akin, have long
Intent pariods withouwt sympiorms. Funo-
tional distnrbances appeer Iat  if ap all
In contredistinstion, the great majority of
dermold aysts with akin fistules becoms
infeoted early in lite

Treatnent is operatrve and coneists of the
complets exadicetion of oyst and sinue.
YWhere the eyst is extradural, it can somne-

dura, then this must be opened in ocder t
exvise the eyst my completaly as pomible
Should the cyxt lie within the spinal eard,
one must be content with emptying it and
carefully sarping out the oyst wall, 8o 2s not
to oanee newrol damage,

The prognosis for miraspinal dermoid
aysta, even when compliested by meningstis,
is relatively favoarable.

During 1855 two cases of intraspinal
dermold cymt with skin fistula were
sdmitted to the Childrens Hospitsl,
Gothenburg  Both wero operated on
suocesafully

Case I

Bay aged 2 yesrs and 3 monthe, Admitted

to hoapital 171 1855 No family hustory of
o 1 def, ira. T normal.

Uncomplicated parturition 3421052 Birth

wt 3000 g. Healthy and developed normally

until May 1854 At the ego of 1 year and

for 14 deyw and as no improvemnsmt ooctrred
bo was admitisd to the Iocal hospital far
investigation oo 19.5 1054 No definit
pirywioal abnormality was noted. Termemyein

GUNTAY PXTYERSAOX AND XFRSTIX WM IsTen

wovers mmningttis, and was foand to hers s
markedly rajeed cell count in the QAT and
growth of collform bacteris oo enlturs
Following trestment with varjoos mtibloties,
be again becams wymptomfres, On
examinetion s emall red spot, sboo 1.5 em
in diameter with s toft { hair in the middk,
wag detected In the sacrel regum. A tiay
opening way present in the oentre, from
‘which & trace of pne had run sech day eénoe
the beginning [ Nov 1084 ey of the
lumbar region rovealed a defect in the dool
&rch of L TV On sorglesl eonsultation, &
fietulous tract to the spinal cansl wes
formnd. On sumpision of an mtresphnal dermeid
ayns which bed beotme infected, rasltiag io
Teeurront meningitis, the child wae tmmed)-
ately transfaered ta the Children's Heepictl
in Gothenbarg.

On examination e light red pesvm ovet
one em in dlameter with e tufy of hair in the
contrs was in the middine s tbe
Jevel 181 In the middie of the balr tuft wst
the fine orifice of the fletuls. On palpstist
there appesred to be samo thickming of e

i fted.

On Jan. 27 1955 the flstule was fced:
Two days bter symptoms of memigtie
reemrod with high fevey sud nochal reiddy
After 2 weeks, he beoama af brfle aod ¥
agam opasted on. Tho skin jein &

d. Ons week
Iater the temperatmrs roee again. L.P was
cmmed oat and the OBF wes found t
bave an ehvvated protoin end 1373 eelle
Bacterlal eultare was pegative. Btrepto-
myvin was substitated for terramysin, snd
gredoal impwovemant followsd  After 3

Ntmﬁn}mﬂngmlhlmq‘
Fistals formation reoumed aod & 07
Tadioal poretion was pecformed o Mareh
19 1958 Fallawing the fstola fonrst &
apina bifrde ocoualts mvolvmg two

mmwmww"m



INTRASFINAL DERMOID CTSTS IN OHILDEEX

& fatty mam through which the fistuls
t Laminectomy was performed and
saomge shaped dermoid cymt

wcharged

ood health, At follow-up 5 years later the

tHent s eondilon was very satiafactory

ax

Infagt girl aged 14 days. Admitted to the

Tukdren  Hospital July 21 1955,
Pregoancy and partorition noemal; birth
780 g It was noted at the maternity

iinle that in the dorsal middine, level with

189

§ em. There seemed to be a correeponding
diwplacement of soft tisocs. Theso changes
were thought to indicate the prewence of &
dermwotd. Operwtion was carried ouwt on
Aungust 2, 1934 A fistuls was dscovered,

level of entry of the fustals. Laminectomty
was performed and a denpord cywt the size
of & finger tip was [tusted extru-durally
and could bo totally extirpated without
entering the durm. The oystie contents
appeared to bo ealcified: the histo-patholog
ical report wua an inflomed demosd cyst
Preoperatively the patlent was given penl
olllm for 8 days, and following operation,
& combinat o of in and n

The course was uneventful, and the patsent
wus discharged 10 daye after opecation. She
‘was seen at follow Up 5 years later and bad
been symptom frea.

Summary
Repart of two cuses of euccessfully
operated intrupinel dermoid cvats
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Late Prognosis 1n Tuberculous Memngins
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Resulta of the treatment of 191 children
with tuberculous meningitis in the years
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A follow up of 103 children recovered from
tubereulous meninglthe.

Late logical sequel
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Tats ophthalmologionl sequelas of tuber

culous meningitis
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Modern troatment snd late progooés o
tuberonlous meningitia.
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Adenovirus Infection 1n Chuldhood

An Epidemnological and Climical Survey among Swcedish Children

by GORAN STERNER

(S pplement 14%)

A series of investigations of sdenovires
Infections in Swedwh children has been
carted out snes 1034, The resalts are
reviewed in this paper and are discumsed
in relation to experiences of other authors,
with partleular emphasis on the evaluation
of the rols of adenoviruses in the devwlop-
ment of yarioos clinleal signs and symp-
toms,

Adenavirms types 1 2,8 4 5 6 and 7
have been encountered from children liv
Ing n Btoskholm or Malmd Serological
ctudies on bealthy Stockholm children
showed that type  infestions dominate in
the age groap of 1-3 years as well as that
of 10-1 yun.Amcngthcm]]ehMm
*74 had allzing antibodles to type 3,

in children from 3 moaths to 3 vewrs old,
half of whom were below one year of age
The frequency of excreters of adenovmes
types 1 2 and 5 among children hoapita
leed with soute respiratory illnces in
Stockholm was found to be simikr to that
in Malm3 Jlost of the Stockholm children
with types 1 . or § adencrirus were also
below 3 vears of age
Adenovirns type ” infections were on
the other hand, chiefly found in schoal
children, but were also cbeerved in infants
and small children. The incidence of types
3 and 7 infectioms bas been found to be
fairly Jow emong Swedich children during
penod.lrhhnnt-pldcmlocuthukofmch

among the older ehfdren not ks than
T1%. Antlbodies to one or more of types
1 2,5 and 7 were found n 37 and 85%
respectirely

During o period of ane year stools wers
collected from children at the time of
tdmislon to the Children's Hospital n
Malmd for & virological study The In
tidenco of adenoviroees was 59 % in cases
with sigry and symptoms of cute respira
tory Miness and only 06 in children with
Tariows non-contagious diseases,  highly
tgnificant difference The bsolated adeno-
Vicowes belonged mamly to types 1 and
& only a few proved to be types 4 6 and
7 Ademovinn typer 1 od B wers found

1 Thus th stody in Malmd co-
vering alw the autumn of 1839 showed
only & minimal frequency of type 7 infee
thons and type 3 was pot bsolated ¢ all
On the other hand, the frequency of type
7 infections among tested children with
acute respiratory [Mocss admitted to two
bospltals 1n Stockhalm daring this parti
cular period was eametimes (Aug -Sept )
50 oc higher Epidemiclogical nd sero-
logical evidenco ahowed, however that thhs
outbreak of type 7 infections in Stockholm
m 1930 was nat an  xterslve one

Adenoviru infeetions ean bo evmptom-
lews or camse oaly mild flinew. Th fre-
quency { such symptomless mfections
coitld not be estimated in our studies.
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Our results show a correlation botween
tho recovery of adenovirus types 1 8, 5
and acute respiratory Mness In children
Daring an epldemio outbreak type 7 was
correlated with & syndreme of fever
pheryngitis, confonctivitls and gastroen-
teritis. In other Swedhh outbreaks adeno-
virus type 3 was amociated with a similar
ayndrome

Adenoviruses have been encountered @
anly s fow cases of atypical poenmonis in
Swrdieh children.

The prognoats of adenavirns infestion
in genersl good. Fatal cases in mfants end
small children with stypical pocumats
baye boen pbeerved, howevsr in amocle
tion with adenovirns infection fa varioms
countrien but not in Sweden,

Paroxysmal Tachyeardia n Infancy
4 Chnveal and Expersmental Study
¥y AKE LUNDBERG

{Supplemens 143)

Tbe lHeraturs on paroxysmal tachy
cardis in infancy sbows a lack of numerfe-
ally large serics whoas case rocords have
been analyred by a single anthor or team
of authors. No detatled, systeratio follow
up studles have been published AMoreover
the diagnostic erfteria soem to be insuf

. Ticently suthentioated. Although parental
factors have been surmised to play an
aetiologla role, they have not been tho-
roughly investigeted Post-tachyrardiac
ECG changes have long been kmown to
ecxist, but their relation to the ventricular
rate during an sttack has not been pointed
vut, Dor have sny experimental studies
heen made in waimals Finally our knowl
edge of the relation between paroxysmal
udvcudhhmipr&cxdhdanhhrirum
eompheto

'The maln object of the presant investip-
tion was to elucidate these problems, bY
anafyses of o sexies of infants with paroxs+
mal tachycurdia eollected from all te
pacdiatrie departments In Sweden.

Oixtod Rudy

A brief survey b given of the historket
axpects of paroxysraal tachycardia, ¥8
emphasie on its oeonrrenes in leney

The way in which tho present series 33

Toetod and enalyred 1 praeented E00
1'nooﬂ;l.b:|gbyr:m-umu;laJJ00"713’-"'36"‘u'.'i
is described and commented o

An ECD recording durmg sn attack #%
prerequisite m every case Foc a defiost
dhgnmuo{pamxymd'-lchfm‘d"‘m
thaomehxglmmfu]!nomallhew'
Ing erfterha.




SUMMARY OF STFPTLENTXTS

1 Atrial or ventricular rate » 250/
min.

- With an atrial or ventricular rate
<.30/min, one of the following sub-
errtera

A, Alternatng sinus thythm snd ectople
tachyesrdha

B Isclated extrasystoles after the
attack, with QRS complexts of the seme
emfiguration as during it.

3 A beart mte <250/min (but >200/
min) combined with observatsons during
bomptafiration of defnite alternations in
beart thythm.

Paroxywmal fachyeardia & aecepted ay
supeaventricular when a nrutnal relation by
Present between atrial and ventrieular
complexes. The P wave can be distingaiahed
from the T wave In only & fow cance; 12 the
others & QRS complex of normal duration
for the age ha taken as & criterion of the
mpaaventricular origin of the impulees
(P8T).

The P wave cannot be kentified in any
olthe cases wrthan berrant QRS complex,
o that & disociatian between atrial and

Do definite case of vermtricnlar tachyeardie.
The cases with an aberrant duration of
QRS are therefors denoted a8 paroxywmal
tachyeardia with fmpniecs of nnidentifiabls
celgin (PT,).

PBT in the Limited sense flutter and
Iheflletion are defined oo the bess of the
Presence o abwence on the ECG of the
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infants are less than 2 months of age- in 6
of the & ceses Intrsuterine PT It sus-
pected.

The grographical incidence reems to be
even.

An attempt h made to accomnt for
various {actors that ean be enviraged as
being of aetiologo fmportance in paroxys-
mal tachycardm In Infants The analyxs i
based on data in the medical hustary of the
parents and thelr ourrent mental stat  as
well as dats in the obatetrical records of
the mother, and in the case records of the
tnfanta,

Investigation of the parents disclowes &
notably high inedenes of repeated attacks
of symcope 1u ke mothere and of peplic wlcer
s ke fothers In wadditlon, the current
examination shows a somerkad high 12
cdence of mexrons s both mothers axd
fothers

The series contains a significantly Asgher
ncidence of older primiparuy than that in
the general popalation of Bweden.

Tho case records of the infants reveal
%0 cases of sovere cardiac maamatians,
and ono case of myocardrtis, all verified st
antopey

In the prosent series, symptoms and
sige that may be comrmon to infection and
heart fafture are presomably to be ascribed
more often to the latter

After dweussing the dagnostic diffical-
tiee that may arise without access to ECG
records, an aceount ta given of the dinkwl
{eatnres in the present series The currext

waves typleal of thews s

The series comprises 54 infants; PSTy
Sa present in 39 caves flutter n 9 and PT
e

Totally 63.5  are boyw

At the onect of PT T per cent of the
1I- QT Aun Padbsirica VoL 31

Y are d d by unwillmgness
to eat, an smnatural skin eclomr an ab-
normally rapsd heart  ction and respira
ton & well vomuting

In additson to tachyeardm the salient
foatures ot exammation are liver enlarge
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ment (35%) oyanoals (68%) and sob-
normal temperature (31 %)

The signa of congestive Aeart failurs
this age group are discmmeed, and it is con
cloded that Lver enlargement andfor
cyanosls are the most reliable crteris.
Based on thees onterla heart fafture b
present in 2/3 of the infants In the present
senes withowt evidence of A~V block
(PST and PT.) and in half of thoss with
manifestations of A—V block (flutter)

Tho grads of hoart faflure mems to be
dependent on the ventricular rate during
» paroxyam. Since the doration of tachy
cardis cannot be datermined with aatis-
factory accurscy mo comments can be
made on the influenes of this factar on the
grade of heart faflurs in the present srra

The ECG recorded during the first
verified attack of PT more often shows s
lower ventrionlar rate in infants less than
14 days ald than in thoss above this age
This hea earher been found to apply n
infarta with normal heart rhythm as well.

On the ECG after & paraxysm the amp-
litude af the P waye in lead IT is abnorm
ally high fn 80 8% of the onece. The Hse In
unplituds seema to be correlated to the
ventricular rate during the paroxysm.
| 'The smplitnds of the T wave measured
n load I, s normal in most ceses. Thix
liscrepancy between the inadenece of &
P wave and & T wave of sbnammal ampli
nde is attributed to the large prepon
erance of casce of supraventrimilar PT

Pre-cxcitation  presens on the post-
achyeardlas ECG of 51 % of the children.
This incidence ts conxiderably higher than
that reparted carllee The reascn v peob-
shly to be sought in the number of e
mdmpmado,uwd]uinu;opadod
eovered by them.

SUMMARY OF AUPPLEMNCTS

The ohildren with preercation are
foand to have & highsr mean ventriemlar
rate during the primary atiaek of PT than
those who do not exhibit this phenomenon,
The differenoce is highly signtfieant,

This finding raiees the question o
‘whether pre-sxcltation may not, in fact, be
s soquels of paroxysmal tachyoardla This
supponitian is in contrast to pesviem
discuseiong of the causal relation between
paraxvsmal tachyeardia and proexota
tion when the reverse has gemmlly been
comldered to apply

A follow up stady j& made of 47 of the
48 wurviving children, The medisn durs-
tion of ths observation period is 3 yeans 11
months.

The mortality is 9% in the whals sedes;
it inctodes no aum of flutter

A recurrence of PT verified by ECG b
found to have taken place within one yeur
of the peimary sttack in 35 % af the ceses.
If unvenfed reourrences are incindsd,
the figure rises to 06 %. Booutranos arv
infrequent mars than one yoar after the
onwet (verified 7% total 12 %}

In 57% of the osses with pro-cxcitation
during the fimt yrar after the onsct of

tachyoardia  # war sl
present of ECGa recorded after this o
It in potrtad ot that when pro-axciatis
Goes ocage, this seens to ooour darmy the
first yoar after the oost of FT otherwiet,
it has & tendenoy to persist.

Pryochistrie examination shows » s
what high incidence of pearcsis (I6%h
probably attributatle to the pareats o7
protecitve atittuds, The 1 Q. follows the
pormal distribation,

The helght and weeght wre withia &4
nocmal range in 81.3% of the chidre:

mhddmmalmnamhlw‘“kw
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dimeass i not higher than conld be expected
at the anwet of paroxysmal tachycardia.

Earlier post-tachycardiac changes in
amplitode of the P and T waves are no
looger present except in ane case with &
ahort obeervation period.

Ectopic thythm m the form of extrn
rvoles i present in totally 11% of
the cases (on the resting FCG In 6 )
an Ineidemee that does not seem to
differ from that to be antieipated in
bealthy chiidren.

An exereiso test ean be performed in 13
children. It gives no evidenes of & higher
inddence of ECG changes as In orthostatic
reactions than in the normal population, nor
of & deoreased phymoal working capecity

Pre-exritation s present onth ECG
14 children, in 10 1t is of group A and in 4
of group B, clamified according to Rosen
beam o al. Bpontuneous varmtions aro
obnerved, but in no ease does pro-excita-
tion disappear completely

Indof 44 children (9 %) the EEG shows
activity that eannot bo regarded a3 normal
fx the age an incidenice that prevamably
does not differ from that ina normal popals
Hon. This argues againet any relation
between paroxysmal tachyeardia and per
*hting EEG ehgns of cerebeal dystrmction.

Erperimenial study

The method devised by the author for
Inducing atrial tachyeardia of high fre
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quency without the pecesity of thoraco-
tomy ts described and discumed.

Young pigs are used as experimental
antmals Atrial stimulation is indueed by o
pace-maker (PMr) deaigned for chmical
purposey, modified to generate mmpalses of
comyiderably higher frequeney The intra
cardino PMr eectrode by Introduced perce
tancoudy into a neck vem and advanced
into the right atrfum. The position of the
catheter tip is determined by studymg the
configuration of the atrial complex in
Jead VRA. In 85%; of the 30 erumals the
awumption of cardlae rhythm bv the
pace maker js found to be optimal with the
electrode tip in the superior part f the
atrrom.

Atrial tachycardm, with retamed 11
A—Y condnction, and a duration of *4
bours, i Indueed m 17 voung pigs

During induced tachyrardla an inerease
in the mean amplftuds of the T ware i
observed in the right chest kead Immed]
ately after the cessation of tachycardia, an
increase in amplitude oceurs in the anfmals
with the highest ventricular rate during
the experiment whereas s deercase in
amplitnds of the T wave occurs in thoee
with a Jower rate (Flg 22)

The changes in amplitede of the T wave
obeerved in these expriments are in agree-
ment with thow seen In human subjects
during and after physieal wock
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Diabetic Schoolchildren

by GORAN STERKY

(Supplement 144)

The prrpose of the present work was to
study the soclal somatio and mental states
smong disbetio schoolchildren, especially
in the puberal ages, and to callect informa
thon of blochamical and elinical naturs on
the children before vascular lesions have
appoared in an sttempt to establiah ori
toria for the determination of suseeptibi-
lity to dlabetio anglopathy

The maleriol conmsted of 147 disbetio
children 68 boys and 79 grls, out of the
105 children with disbetes in the schoola
of Btockholm A matched control matarial
of 131 non-disbetica (61 3 70 Q) took part,
in the varous investigationm. The mean
age at onset of duwbstes was 7 years and
the mean as well as the median duration
around 5} yearn. Fifteen per cent wers
dlimoally dlsgnosed as having mod
retinopathy and/or nephropathy

The preralence of digbeles in the age
_u T-14 years was caloulated to 144

mille.
JThe socio-eeomomic backyround among
the diabetics dud not deviste from that of
the genersl papalstion.

School ackispements wers oqually well
parformed by disbetion and non-disbetios,

Mentally disturbed children were found
s often among dlabotios as among non
llabetien, but the diabetios had somewhat
mors serious and mare frequent symptoms
pec cuss, eapecially notiosahle In the post-
puberal ages. Thabetio  mathers were
mentally disturbed (esually anxisty symp-

toms) more often than “non-dlabetio
mothers

The keight of disbetic boys was less thes
that of comparable controls. Teenage dn
betic girls weighed somewhat more than the
non-dmbetio giris. Dabetics and non-dis
betics did not differ an to blaod presere.

Duabetio ehildren before the age of 15
had a somewhat mereased frequeney of
acxte infections disease but the dmbetis
ocapacity far antibody formation aeemed to
be intsot.

Tha three main axpects of diabetio treat
ment—innlin - dist and exercme—were
stodied in detail

Girls tecetved higher teswlin doses than
hoye and also showed moee skin resction
to inanlin,

Caloric comsxmplhion was lower amoog
dusbetios than among non-tisbetica. Both
serwes tended to have s low intake of vil
mine and minerals especully of iroe
Certatn of the intentioas behind dwetary
preacription seomed to have bemn fulhlled
amamg disbetic boyw

Duabetio children, after the exdy trens,
tended to have a lower phyescal work o
aty mrespsetive of type of calealstion,
than ocorrespanding non-diabetics, Parth
apation In physeal traumng declied by
mereasing age among disbetfon,

The diabetic coatrol was judged maialy
on the basls of the degreo of g
'Dmp.ﬁ-nmmmfmedtothmdﬂ"'
of diabetlo control. excellent “fatr
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poor” Roughly half the material was
dexjgoated a8 being of falr eontrol. The
degreo of dlabetic control showed no con
nection with the eapacity for antibody
formation or physical work capadity

On the baxle of the 1 leasly of treatment
the diabetic meries could be divided into
two atmost equally large groups. Calorle
cosumption was lower among the inten-
wely treated group. \o case of clear diabetio
{noom peration was found amang them noe
did they show any increased freqoeney of
mental distarbance. Only 10% of all cases
o pooe™ eontrol were formd in this group
The variows biockemieal components
stodied in the hlood revesled elevated
mean values for the diebetics In most
fructions slgnificant for ayglobulina cho-
Jeaterol and phospholipids and for hexoses
and total protein-bound carbohydrates in
certain age groupe. Age and sex as well as
agropathy and degreo of ocomrtrol were
tlmoet withoat tnfluence.
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Knowledge of the valzes for glacopro-
teins, glycerides and free fattv acids fn
mormal ehildren 18 ecanty and therefore
the resalts obtained m the control matertal
are of certain worth 1 themselres,

Family history of cardiorascular dieenro
was met with as often among diabetics as
among non-diabetics and the frequeney
scemed to tally with that [n anv populs
tion. Diabetio heredity equalty frequent
in all ago-at-onset groups was suggested
as being different from cardiovascular
diseaso heredity

The observations made formed the back
ground to & discomdon around proueness
to anglopathy Without knowledge of &
deciding rhk factor all findings scemed to
be of value The standardmzatron f candt
tions in the stody afforded certamn base
data for the preselection of javenile dla
betios with promeness to angopathy A
{ollow up will show their worth

Evolution of the Electrocardiogram of Healthy Premature
Infants duning the First Year of Lafe

¥y 8. ZOE WALSH

(S pploment 145)

Berlal of 8 healthy
Premature infants during their first year
o Ho were studied. Weight differences
Yerv found to be largely inconsequential
The tracings o wimilar to thows of full

e lafants, except during the firt week
of Is High Pl defl are

characterist ¢ of infancy With ge inter
vale become longer and shie of defleetion
fncreascs. Tables on these measurements
are incloded. Characteristics which may
prove usefal in the recognition of vemtrl
cular hypertrophy are mentioned, PossTble

of the findings are discussed.
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James A Miller J ., New Orleans Some
Uncoaventional Appeosches to the Problem
of Arphyxifa of 1he Newbom.

Although deatha during the first year of
Mfe ha o fallen strilingly in the U8.A. aince
161K, the docrrsec (n deaths of viable infants
during the first 4 honrs hes pot Lept pace
and iatend of comprsing only cne seventh
of the total they now maks up one third of
all the deaths during tho first year 8moe
autopeies Inrriminats asphyxia as the largest
single cause for such denthe the possbility
augpests {teell thet oonventional methods
of resuscitation are nsdequats and com-
pletely pew approaches to the problem are
needed.

One of the simplest and the mast effestive

from exp
which were lethal for normothermio control.
In wddition, mid asphyzis duriog or fest
before cooling Increased reststance to total
ssphyxiation by about 50%. Therefare mid
swphyxlation can be coneddersd ax “pre
medication™ for the ndootion of hypother
mis. Bedation prolonged sspiryxial sarvivel
and lts effocts were entrunced by hypotber
raia. Totragesicic oxygen was without beoe
1t In normothermio antmals, but prodoced &
significant prolongation of Life in hypother
mio antmale.

Transfusons of oxygenated blood bevt
been tosted in previable prematures. Whea
blood presnms was pesr seto intraveoos
transfusors were of no benefit. Howerer
the mme volume introduced intra-arterily

swhyxia In our xperi
hypothermisa. It has been found to increass
sphyxial eurvivel in neonatal guinee pige,
pigietn, Kittens, rabbits, and papples (listed
n ocder of incremsing effectivences) Of
thews, puppees are born at & stege of devriop-
~ment most dmilar to that of the bumnan
peonate [n pupgles 18°C bady t Diperuture
gives marimal protection agmnst sxphyxos.
At thia tempemture mrvnval time averaged
T} times that of normwthermis controls and
all anhmals removed from the asphyxial
thamber after ¢ timea the lethal expommre
4 8

L 'J P re-
coveries of 15°C arurnals ha v oecarred from
an Joog as 10 tunes that which was lethal for
notmothenns  Lttermste controle (ooling
need not preoedo asphyxiation. Puppees and
Kttens cooled after 7 murmtes of asphyxm
tion whils porm io (} letbal exp

mniravenoas trensfisicns pool w the Fret
partal system and verms carzs By cootrads
mtra-arteria! transfusions fill the coroerss
after 46 ml and the beslar srtery by 100
Asystalio hearts of prematures bave beew
suotes{ully started by intra arterial trans
fusona of axygenated blocd, and West®
reparta that translimons of cold,

blood are elfective tn ssphywsted lafe
being treated by hypothermie

I¢ is umportant t  determine the rates 8
which orguns of differcnt moed fetirs S8
be cuoled. Thermamtors in hesrt
colon, esophagus, and aon of

lTboen fotmacs {worist_totwren 431 €420
4107 g) showed apprecable coolog £ 160
mm wren m the dargent frtns Depdet
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adolt guines pigs (451 g-1186 g) with
smilerly placed thermxistors were cooled
coce while allve and & second time after

In all organw tested with the exeeption of the
okin the temperatures f I more rapldly
dwrmg the first cooling period (when the
beart way pumping effectively) than during
the socond (after the animal had died). Thus,
it # anticipated that the evoling rates of
bviog buman infants will be epprecbly
ervater than thoss of atillborna.
1t may be concinded that in al
expertment

eerere, wphyxia before or durmng eoollng
tohances the ability of hypotbermia to
Protect aguinet a subsequent exposuars to
total asphryxiation.

B Weuln, Stockhelm: Hypothermia in the
Treatment of Neoustal Asphyxda.

1o spit of the fact that the Lnfiaemee of
on hotic req i
well known, wntll 1989 no real attempt had
been made t  determine whether the
Terpones of aephyxiated pewborn infants to
Tedoction of body temperuture s similar t
thet of other rawborn
Pt rabbite, kittens, and puppies, Miller &
Mifler found that hypothermia not oaly
Postponed, but prevented death from as-
Phyxia. In eddition, animals fn which eoolmg
W initlated after the induction of aspiryxia
freovered completely and  spontancomly
£rom an exposer w hweh was lethal for warm
Lttermate comtrobe.

T 1958 4 preliminary report was published
00 the firgt six caws m which coolng was
®ed for treating arphyxia pallida and re
crntly the first 10 cuses were
detall. Ong of these with an poes penod
of T min, recovered from the inrtal asphyxia,
b“lﬂhn[nemh soeeumbed at 30 bours
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from respiratory ditrom. The remammg
nine infants ha  been given ECG EEG
hearing and development tests and have

t all criteria, the wfants, incloding ooe
which war poels for 5 ounutes, are in good
bealth and developlng normally

Binee Janovary 1860 hypothermia has been
employed in sll cases of neonatel asphyxia
t the Babbatsberg Women Clmuc. Stock
holm, In which eonventwonal resoscitatve
messores have been ineffect ve ar asphyxal
depreesion bes been profound The present
veries consista of 05 camen (1 of 4483
infants). The maximum Apgar score was 3
and moet Infants had a scoce of only 1

In 57 infants hypotbermin was supported by
axygen tlon. In the

cight cases, hypothermia was mipported by
trensfosions of axyyroated blood. In ell 83
infarts the immedmis resalt of the treatment
wma good. However 13 (20 ) died within
48 hourn The 5 infants (80 o)
are allve od woll t the time of wnting
Ouly four of the infants who dued wers
matare Three of these were found t ba
intra-eranial hemorrhage at autopey sod the
fourth hed beart defect which
probably contrmbuted to the death of the

wirs extremely small (550 end 750 g). For
the reoaining five which weigbed between
1770 and 1900 g o0 cxuwes of death other
than prematunty end asphyxia were foand-
In our hosprtel live-born infants in thew
weyght rengrs bave & mortabity of 3t
25 Of the 52 earviving infants, 4 bed an
uneventful peonate! penod. F ve bad tran
mant sgne of OXB distarbance which did not
axtend beyood the neonatsl perod. One
which was subjected t second perniod of
cooling, had & tranment subcutanwous dys-
trophiy of the left arm. Afl 32 infant have
been found to be w thin normal ranges of
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of nine years, in other age groupe the eorre-
Jation de very alight.

R, L. Telianer avd M Friek, Small Pre.
matures 8t 6~ Years of Age

A repott is grven of a stody er the develop.
ment of enall prematares. The resabts of
recordmy the phywical and int Dectos! statos
of 4 children, ged 67 years, who were born
prematurely with a birthweight of lews thwn
1 00 g are presented. They were found to be
i the average of smefler wtature than fofl
term children of the sezme sge though groat
variaticne were recorded In the fodividoal
messurements. Thelr general conditon of
besith was good. Buboormm! vmica amd
admold Tepetations were present in momen

Iewions, especially in the motorics] funstiona,
though also la tho intellectual and otber
pevehological functions. An sttempt is mads

obrviouty much moro mahere in spdie of thetr
birthweight snd thow lom tebla to fnjury
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polns of oateet thers ke an aunalur sphicter
muscle The wphincter regulaiss the flw of
bicod entering the inferior veos cxtw asd
protects the fetal elrculation dhring wierine
contractiony against too rapid chenges i
vafume The umbiicel vein i also capabe
of local eontractions and ecatrsets repidly
info & nerrire thread after campiog of the
mmbllicel eord. The doctts venoscs rectime
patent temparurily after birth and vohms
chenges are eocountered in B, It tan be
dsualised in man (15 pewborns) by mee
of radio-ops que material for 1 Jewst 12 deys,
but the flow can even hakt eanpletly =
thoes. \aredrendlne adeenaline (dosr 23
1000 7} and scetykcholine (5-1000 7} opes
or dilate tha doctus venoss. Hisamdee
{200-1000 ) has no effeet. A test verien wae

venowux i geoerally patent oo the It Id
day; it is clossd, but opeta when the abe
vasectite agrots are adminisered on the
4th-8th dar After that thess apests bare
no fnftoence. The ffmal amwwer har wil
beo found 5 the question whether the ductas
venokux has a postoate] fonetion. There &€
animale ench ss the prg and the boe 3
which the dnetus yenosas i closed sed

K. Kow alonen, L. Hpelt xnd N Holl
Immanological Stadies in Congenital Ke-
phrosts,

(Publwhed m dmser J D Chid, 184 544
198 and Ann Pocdes Fenm § 173 end
18 186.)

T Peltenen and Lo H rrexem The Duetus
Venoens

The docts venoss s 8 contmostoa of
the umbiboal vem and draine mto tha left
hepatsa Ywin It w funnel-ahaped, sxpanding
[n the dirretion of the blood Bow At the

Af Dabl Intrscardisc Ph nocardiegrepdy

A roport s given on the methods oaed W

phonocardiography ou the bust
of the Littrature and of 50 own patiewts whk
duwgnowed or suapectrd coogrutal besrtt
i A phonocatheter made by Amerctd
Eleetronle Labovatores [no was oeed m (2
tody I wes verthed thet both waerel
woxnds and mamrrs are koodest st the al®
dmmﬂm"'f""”‘h"‘mm,:
tho dawethon of the tlood flow A
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thst ariginates in the ventriele for inatance
is pot heard o the atrfum and  mormoe
ociginating In the pulmooary srtery Jo pot
aodihlo In the ventriels

I e ngh! strium the firet sound was
louder than the second sound 1n the cuses
dodied. In patients with an strial septal
defect there waa no systole mormot in the
=trkm but sometimes a falnt diastolie mur
mar

I right cemtred the brart sounds were
Doticsably Joodsr then m the atrhim. The
fret o waa Jowider than the second sommd.

foand in tho rght ventricle In patients with
an atrin] septal defecs a faint aystobe and
dutolie mormar could be beard tn the nght
veniricle.

1 B4 pulmomary artery the finding varied
eotmlerably In different parts and different
e Teivnler pulmonic stenose cxused

dmond-sbaped sysiolie murmmr shaetly
ther the fiest sound with  diminisbed
seond aound. In camcs of infundibuler
Palmonle stenoss tho murmur began with
the firet sound.

": Pabent dmctus arferionus the characteris-

murmar was andlble ¢ the
loodest, in the artery ¢ the

opening of the ductoa Tn the periphary i
dmirighed

brotnw more even i amphtude The
achinery marmur wea not andible in the

The Increased hlood flow m atrial septal
defects caowd here  sytol marmar
“hith way tho seme as the aywtolio orarmur
on the ehest

Whi the phonocatbeter it bas beem
Posabile ¢ localizs precieely cases of weptal
defeet und patont doetos artenomss in which
Irgen spalyses did not give  positive
dlapnosls. Betanw of softness of the phano-
cutheter nsed by e it bas not been posabls
In certain cuscw t snter all necossary places,
¥ the pulmonary artery

The phonocatbeter haa roved to be

*03

valmble instrume t in certain defects, in
which the dmgnon s difficult ar in whach
» precise locallzatio  of the defect 14 frmpor
tant

H Akerblom and 0 Semersal  Absorption
Capecity f the Rectum.

Theo abworption of ghicose {rom the reetum
was stodied by means of generally labelled
C? glocose 5.6-30.0 microcunes were grven
in a 5% glocom sol twon mto the rectum
of 13 hildren aged 3 years and 11 montbe
to 14 years and 8 monthe. suffering from
actt  ukemim of some other maligmant

the volume of the glucoss solution was 230—
300 mL The ghwoes solution wa pphed
in all cases at & rat of 1 mloun After
application of CT glucose expoed wr was
ocollected for 8 t 10 hours, urine for bout
24 hours and stools foc fram 4 bours t 5 dave.
The results were obtained by meswunng the
radicactivity in expired air urine and stocls
and ecomparing tham with the given dose
TWhen using & mmall volume there was &
distinot and rapid ries in the speeific activity
of the expired air during the first few hours
after pplication. In the Iperiments with
larger volumew the rie was moch emaller
and slower There was a substantial Lo of
spplied C* glucoss with tho stools. The loss
was greater in the with large
than with small volumes. Ghoose loss doe
to fermemtatron wu conskdered t play an
wnmnpoctant part. The rectal beorption of
5 glocow eohrtion was more complet and
move rapsd when given 1n small volume than
when gven in lerper amounts. Orest in
drvidual yaratiooa 1n the absorption capa
aty of the rectum were stressed. The screes
of error assoriated with thw roethod were
mmtioned. Rectal ghcose infomom were
conmdeced of Lttle therapeatio value Addmg
of hysturonsdsse to the sohiion may m
prove the rectal abearption of ghcose
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P Aula sod L, fljelt Chrsmonome Studus
in Hemen Fetnees € Spantaveons Abar
e,

Resareh o human  hromosames has
Tads ehecmone sdvaness dunnp the dest
three years. Today we knaw that the chroves-
aype pmumber i wan 8 48 and many
chrownoscee abertutions have heen found.
The rooat commoA numnetal anomaly k& s
trisoey which is found fn eonneetion with
thres and the ojm
the Antoscmses aro o 1, 18 and 13-18. The
valv monosomy dimorered da ttwt of the
X-chromosone  The Bumerical aberrathms
arwe due to non-tejunction during melons
or it rees O] mosaickes 8t an earty stale
of fetal devtlopment. On the beals of
prowent koo kdge wo come 1o the vonkla
wion that the X-chromoesme containe less
groetioal materlal, ie geoes, than sov other
chr beouwnse the ohrome-
somo~ art ls 0ot & Tatal ne and beanse the
tromy of the S~chromosome carwes rela
tively slight ditwbanoe In the sames wuy
we cun thinl that 5o. 21 hes bees grnew than
nmmbers 18 anct 13-15 beotuns a mocgokokd
child B far more vimble then a trisomie
1 of the other ch Iracers
probable that the trisomio And wotwwmis
forme of other dwomosomes ars mot vable
but that thev are also losepabls of fertilbe-
tion. There mey will ariw embeyos with
other trisambes following s non-da)unetion,
trat beeaoss of the great mabales of the
_ penen they ere nat able 10 develop and the
L r-pregnancy terminatos bn a spontancoc abor

thoa.

Tolocestgat  pomable chrtmmoscmme aom-
alles 1 sponiancons sbortms, nomert ar
wiroetuysl, o stud) wis made oo this sabject.
As in mowt her  TromosTme studws, the
eell colmre procednres werd oaed Two ano-
malooe chromoscos mrts have been observed
The fuwt une waa o onse of ovem abartivum,

10-18 The other
oot wea setn in & four monthe okd mede

F¥DNOEN PRDLATRI0 3OCTRTY

fetus, Thy chrommeoaw womber was 48 bot
fa 7 cwils & lorg, dicentrle ehromosoms rockl
be obmerred. At autopry the fetas dida'
*how any signs of mabormations. As we
know 1he etlology of Mpotaneom aboriiom
wery ofien remaing obectre Ta cectain cases,
& elromeome anomaly & & vy prdabe
wxplanation.

N R Acd Hasw Balance asd Orpamic
Arrds in Hroosa Cord Blood snd dmagotie
Flaid

pictre evaluated by the Apgar scors of the
oewhorn, In exms of severs taxende ead
dusbotes of the mother whery iba pewbor
wa asphrxiated and the cord Hood showed
severe sckicuin the wmnioti Thuld hed

nat Mhm;ﬂmmw
wtudme s1v needed 1n order to correiate the
tndrrdusl acide ol the amaiotic
flusd with imtruatorims sephyxis. Leetis ool
and pyravie weid m caed bland correisted

dtrwe,  ketoglataric, seetowcetic o T
droxybat vrie acxde

J Filaad Frisl Hemeglobin in Hemels
tis Diseare of Newborn

proport ant
the ago of the fetos o the newbers
Abot rsg«th-bmbbwd"’;;:
newbom Infunts w feal homoghobin.
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birth there [a @ rapsd decreass of the HLF
content and t the age of 6 montha the in
fmt bus boat 954 ednit red cele An
to moamme the fetal

The staining of the fetal bemoglobm was
performed secording to the method of Betks
& Elcihaner Repoated esthoations of HbF
reticaloeytes and plasma bilirubin after the
exchangs tranafuskan did not give & correla

205

ton between the contbnued destruction of
erythrooytes nd the peed for repest ex
change transfnson
S Keekeli and J T isaborpi Iontophoreris
Sweat Test

(To be published in Dwodec m.}

E. I Wallgen DNamal Eoonophills
Asthma,

(Pubbahed in Ann Pocdsat Fen 8 278,
1062)

Aecting Juns D 1982

C. A Ville Bostam Tho Development of
Enxyme Systems.

The propertses and charucteriatios of each
type of evll wre determined by ite constituent
enaymen A liver eell differs from e mosels
o], for exarmple, not ouly In its %

ope o more trameriptions of the mforma
tion in the form of “messenger R\A (rbo-
nuokds acld) B made and pases out of the
rmcheus t the ribosomes whero 1t provides
thnp-ntrnforlharymhrd-o(ll’m‘?h

cal tharacterietics but aleo In the namber

the enzyme content af tho different thesoes of
the samo indlvidual. It has recently beooms
apparent that the entymes that carry out
the mmo reection in differmt tissues may
Efhr in their molecnlar sizm, amino sckd
compostion, and tmmunclogio propertics,
4nd may show diferent responees to hor
otes. The Jass of Lver and
akeletal muscle for xamphe, have different
Tewpoowes t  glucagon. Even m s single
tiawoo there may be several enzymes that
caITy out the same resction yet have differ
ent physical and ehemus! propertios by
whith they ean be separsted Our reeent
€xperiments in collaboration with B W .g
fe7Tt have shown that mow human fetsl
tmsies have five kinds of lecto yd

g & mpeeific of ammo
-dd:.'rhanqwmoluminonnd.:hth-

with thoe same type of D\ A, which b ensared
by the pocess of mitosis, can undergo
diferentuatson during embryonk dovelop-
menrt and yiokd cells with the wadelv drrer
Kent emxymatio eonatit tons of the several
kinds of ecells m the adult The qoestion of
‘whether the genes smply determme the pres-
ence or beence of an eniyme or whether
they may lso determme how much enzyme
there m per cell and when In the coutwe of

the enxyme ppears, remaine
{or future research.

ydrog: Bowme: of the ppear
ance of protena durog development were
Btodses 10 collab with P

Relleher ba » sbown that the mumber of

ma«mhymnbmmmm\m
from ane cell t the Dext generation of celle
1a the form of  code compowed of the fouwr
types of deoxyribonuckeotsdes. In each cell

P tcslly distinet proteins
10 the plasrm of the rat fetuy mereawes from
3( t 17 days gestatson) to 18 (at berth). There
»  lincar mcTease with tome 1o the at of
falvrotyss m the human fete! cersbral cortex
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during weeks 8 to 25, The enzymes for the
aynthesis of glyeogen appesr at about 10
weeks in humen feta] Mvor and thecealter
inerense repidly In activity The engyme for
the secretlon of free glueose Into the biood,
glucoso-8- tese appears at 10 weeks
in fotal liver at 11 wreks in fotal Yung and at
14 weeks in fets] Iodrey Experniments with
gloeoes labeled in carbons [ or 8 ahowed
that each typo of tiasre has a charncteriatio
ratla of giveolytio to pentose phosphate
pothways which is estabilshed somo thme
before eight weeks of and which

FIYRIAR YEDLATRIC BOCIETY

utebollem  auch as the sdrenogenital vid-
lem rrsulting from the eheence of 21 o
11 hydroxylsss, oc the giyeormn storsge
dcas resuiting from tha absente of glocose-
8-phosphatam from the liver The several
typos of glyoogen starsge dimcase each reealt
ing from the ahsenes of one particalar e
xyme were deacribed to show how the moe
clinicul picture could result from the de
fickney of any ane of severs! enxymes.
Unfortuniately thers is po way inown a
yet to trewt any of these nborn errom of
bolten ™ by infeeting the ansyme that s

genetically defick Only & few eotpmnes arv

The ecquential appearunce of enxymes for
the }7-hydroxyltion, 21-hydroxylation and

The {alture of any one of thess enxymes to
appear may iowd to an “inborn error of

sveilable in pure foem, and these are from
nimal or mfcroldal souroes s0 thet njecting
them wonld fesd to immunalogicul sensrtine-
tion resctions, Even if » paro enryme were
avellable and could be injected withoot
cansng immmme resctions, [ woukd b
located in the blood and not within the eefl
in the suboalluler ftroctme here
# mrost be to function as part of its spprop-
riste Integrated enxyme system Further
more any njected protein mprdly undergoes
met bolke breakdown, fust as do the proteias
rormally synthemred wathin the etk I v
1n tmw beoome posthle to “repalr
defictent geoe by supplymg the mbeing
plece of DNA code and such treatments aMy
be part of the medlcine of the futore

Meeting Soptember 12, 1862

ES

!

Reports from the X Internationcl Pediatris Congress in Lesbon

Tlmars Kenters, Heleiet

The Norwegian Pediatne Society

Meeting January 26th 1962

A Lyusd and O Cardberg Quani tailve
Bacteriologicel Examinations en Children
with Infectiobs of the Urlnary Tract

The main purpate of the study bas been
to test the veloo of quaniltatire heaterio-

& Dorma) materisl

(68 grie and 43 boys) prewmting 20 0
tome of urnary tract Infection and & S
of 113 chikdren (74 girke and 44 ba7s)
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infection. In  bout 60% of the latt r cascs

mations of “clesn and enthotermed saxmplos
wers curried out tn 50 semplo peirs from 49
giels without urmary trect infection, and in
13 mumple paks from 33 girls with ckmieal
infeetion. According to Kass and otber In
Testigatoes the finding of mors than 100,000
mierobes per ml urine is considered  sars
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tione, The nurnber of mictobes In thews spec]
oens was small; kesw than 10 000 per ml urine.
From the 118 patient with infection of the
urinary tract 287 specimene bavo boen exa-
mined. Only 15 of thees (aboat 5%) show
an inyerse relationship betwosn elinkeal and
batersologieal findings. The paralel axaml
natioos with catheterized and ‘elean” specl
mens showed full agreemant {n 93 % of the
83 sampls pairs. The practical osefulnem of
mhoroscoplo examination of & gram peepars-
ton of unceptrifuged urme hes been con-
firmed. If microbos ars demonstrabls in every
field of visiop of strung magnification this
ocorrespands to the preeence in the urine of
moro than 100 600 bacteria per ml.
Quantitative bacteriological examinations
scom t be of conalderable value for differen
thation between Infectlon and
This markcedly incrrases the valie of becterl
fone with sered deter

Dormal materlal on  was able to isolat mi
crobow [ about 43% of the clean «peci
Toens from boys and 10%, of the catheterired
epecimens from girk, mainly of the types
wwally found as causing urinary tract {nfeo-

minations In urinary tract Infeetions end &
ratlonal basls for medicamental antibacterial

provided that mmpling is dore kege artie and
that the remlts aro critically ovabmted. Thie
volds nnmerons catbeterfrations with mo-
oomperying riak of Infection.

Meeting March 30th, 1062

P F Hjert Parpars Fulmizans

T Djupesland G agrmous V ecinis. Hypo-
Phosphatmis

A 2ycerold boy was admitted to the
Pedutrio Department, Ullsvll Howpital bo-
€wum of b and gangrenous
Taceinia. Both the patsent and hw mater have
& slight degres of hypopbospbatana. The
only manHestation of the distuse have been
premature shedding of teeth and moderat
rachitic akeletal hangee. Alkaline photjha
teme varied from 06 t

The patient was vaccmated againet

there developed a alowly grom ing uleeration
whith after » month wes 5 by 8 an large.
Thero was no regional lymplndrnlt-. A
scrios of bactericlogical exammations

wrmﬂn-umd-bondmmm
of bactoria. The patient was afebeilbe and in
good genersl health. One month afltsr yac
clnation treatrwnt with fmumne globulin
aganst vacoinm was instituted; 5 ml was
@ven 3 times in the coursn of § days. Bhortly
after institutiom of the therapy the patient

after 10day there wero signa of arelioration,
Four weeky after treatment with immune
globulin had been matftuted the patkent had
complet | recovered and the skin healed
with wsomifant searming
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K B Cyrin Galactoremia, A Case Trea
ted from Birth

The patient ts number four of 4 siblings,
Knmbcrcnemhm-nlnl%-‘.,mul.\a-,
dystrophic and koterls from turth and died
at 3} moothe of age Autopsy revealed liver
eirrhoais and deposits in the beert. Numbar
two was born in 1937 and is haalthy “umber
three wea born [n 1859 and had approxima
tely the ser sympiams as mnnber ane The
diagnoms fn the Pediatrio Department, Oulo
University Hoapital was galactosemia, but
the patient died with symptoms of sepads,

Our patient wus bomn at term The delbvery
‘was tncomplloated, Birth welght wes 3660 g
Blood sample sent t (Dr
Brandt Dr T lstrup) for determination of
the galactoss-] phosphate wrrlyl transferase
abowed no trandderase ctivity In the eryth-
rocytes, From birth the patient has been
ghven & gulactosetfree diet- at the cuteet 8%
dextrose 1% wroban, 6% groond rios mix
ture At ¥ woeks of age egx yolk was added
to the diet, and at § werks Velictin (Wander)
The galn in weight was poor on the grommd
rien mixtore, bot moproved whan Velsotin
was green. The infant has presented no
symptome of gelastoseria.

Where thero ja galastosemiy in the family
the newborn infent shoald be put oo »
aulectoss tres diet from birth. AL the esriest
opportunity the galactose-] oridyl travaferame
art -ity in the erythrocytes ahould be exa

red for verafleatson of the diagnosis.

) /K‘An.- P Berdal, S. Dick Henriksen and

On “Buacterdal " in
Asthmatic Children und on tb Effect of
Baeterlal Vacame

The role of bacterial allargy in sathms and
the affect of bacterial varcine in the trest-
Toent of asthmatbe children are atill discorwed
The anthars bave only scen three investga
tions in which tbe effect of such vaccine has

TUY. XOEWEGIAN PEDIATEIO SOOINTY

At the Children  Department, the Ear
Kowe and Throat Depertinent, end the Bee
teriological Tnstitute of Rikabospitalet, O,
Norway children with prosumahble basterial
alleglo

patwents have asthma prodroows and no
cutancons reaction. Following

n the diagnostios, the number of

with this diegnosis hus been reduced. In 143
the dgnouls of bacterial allergio asthma wus
made 1n about 75%. in 1956 In 37% and sow
in less than 10%. The exuse of thia i the
Intepeified tewting both with ortanecos rewe-
tions and provocation tewts. With soch pro-
vocation tests, specifio allargies were demon-
strated in moce than 80% of the cutsnroos
negative™ ehildren

Of mors than 400 sathmatie children anly
28 were found who fullflled the criteris for
this study Three of them did not come to the
{ollow up studies, and with firrther retesting
during the obaserystion period sprafic rewe
tions of slgmificante for the ssthma were
found in 10 of the reenaining 25. At the i
examination there was found sethve rhino-
sinoatie in 16 of the 25 children.
and Hemophitos influenzas wers the doos-
nating pathogenio bacteris.

Ou antibecterial treatment the conditio
of the patients fmproved exeept fn two ames.
Agtive infections in the upper reepostary
tract wero found dnrmg exacerbations of the
allergit duewse In mamy patients and i
provement ocenrred following antibasterh!
treatment. The patisnts wers grven  ciwck

The material fa too small to draw veid
alcrom o the effect of baoterial vaodiare-

been tested with blund

Thw investigation ahows, however that fo-
Jated bacterial alergy —i \hhn-ﬂﬂ;
provok  asthma—ja & very T caoe

asthme in ehikiren. Infections in the wpper
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repitatory tract are however sn important
factor for the sathrmatio patient and optimal
trestment s only achleved with & team-woek
between tho allergist, the otologist and the
becteriologist. Tt ds most Lkely that the
vactine ba wmall role, if st all. In the
trestmant and that {t b the carcful guidance
of the patient and the parent topetber with
the ectivo treatment which b tmpoctant for
the resalts of the therapy

A. Flam Saccharsse intoleramce
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N Wekn Treatment u{Pﬂl.l.ing Disenre
with & Low Phenylalanine Dict

The firet  ttempt { dietary treatment of
Follings discase wa made by Buckel & al.
In 1931 Sincs that time many patwents have
been trrated and the beat result have heen
achieved when treatment was started before
four months of ape About 30 patients of
this category hayw shown  phywicel and
intellectus] development within normal limits
on dwtarv treatment At the Oltservation
Home for Mental Defectives, Oulo 11 ehul-
dren with F3lling  disease bave been treated

or Lolenmlsc as protein soarces with Jow

s 8 boy who bad been having volominous,
thn and foamy stools since tho first weeks
of If and had shown faiture to thrive The
disgnosls was establuhed when he was six
months old by the following tovestigatione:

{reo diet and he gained eveel
Sratly in weight. Later when xoall amount
of canesugar wery given, dlarrhocs was
Promptly provaked.

Meeting Nor
tioas In th Lower
Are They

o Complien
is Young Dul

E 1

ine content A common problem
cud-nl dict has been that the children refuse
to taks the food. \\ have bad the same
«xperienee  reported by other  uthore: f
proscnt dermatitis diweppears, the bar grow
darker epueptio fit diwappear and the EEG

trrstablltty The youngest patient. who was
8 months of age when the treatinent wes
started, s now 2} years old and fonctions
slghtly below the normal In older patients
with signa of kreversible brain damags we
have not achieved any definit bmprovement
1n the intellectoal function.

73th 1982
Denrark, are biofly roentiooed. The mmall

Prevemtable?

Literaturs dealing with peripheral vascular

e v an early frataro of dmbetes. but no
Mefinite e was e between

o arterms and ekin csplllaries, in
blopeies from tos and fmger polp, how
evxdence of angopath resembling that seen.
1n disbetio renal and ocular kemons. Capuelty

the botss m eooled and skintemperature is
rreored on the right aod left 1 and 4th
toes. On falling to 16 C, hudirect heuting is

”-"-lhndd_-h"e‘,mtmlmt or the
Investigutrors perfor
Ddu&em)mHo-p-uLamm

both arma being tmmersed in

pod of -9 min, rat of temperature Hee



210

10 » toe temperature of 32°C s found to be
average 1 9*0/min, in 40 normal persane.
Diabetio material investigated inolndes 120
pathents who developed diabstos befars the
age of 30 Rate of temparuture rise iy found
to dacroaso along with increese in duration

THE NOBWEGLLX PEDIATEIQ S$OCIEYY

5. Oseld and H M Srendsen. Congenita)
Afibrinogenemia

Two patlents, beother and sister waffering
fram eongenital affbrinogenamis are reparted.
This condition baa previouly not boen de
sribed trom Beandinayie. Both sffered from

tothoed in teperaturs ries at 25 years dora
tlon and over Rats of temperaturs rise on
the toes decroeses ax retinopathy becornes
mare severs, and at differsnt duratlon of
diabetes, for smilar degroes of retinopathy
Tute of temnperuture riss was uniform. Rat
of toe tempersture rise in patkents with
disbetes of lesa than 10 yrars doration, and
no late complications, was foomd t  be (nds-
pendrnt of present regulation of dmbetes.
‘The moaterial s then analyxed with refecence
to degree of earller diet, m petienta with
dushotes of more than 10 yesrs doration, and
rate of tos tearpersturo riee in tha naver
diet” group wus algnificantly poorer than in
the elwnys dwet” group The petiemts aro
also ined for the pr of pethy
wth spechal regard to the autonomio com

curation of diabetes up to appraxmately *0
yourn, whilst thers were fewer cascs of sovere

pathy cm durstion of diabet odmg
25 yoars. Anhydrosis ia found in 18 cusce of
€0 examined tho mayority of paticnta with
anhydroms had bad dubetes for 15 ¢ 24

+ , ¥oars, whilst no anhydroeis was found in 12
> 1 patients tested with » duratin of diabetes

wxocerding 25 years. Fall in body tempersture

coaling of the Lower limba was found
to be greater in disbetie with anhydrovis
than in the normal srise. A higher than
normel rie of body twnperture during
heatmg wus aleo found in eome dlabetios,
both in thows whowe too temperatiors fafled
to rlse, thongh sweating ocoarred on the
dormum of the foot and also cepecially fn
the group with anhydrons on the doremm of
the foot.

{The papee will be published in Aro Prdiat
(Stockh) §2 1983

K. Halrerren Plasms Cell Hepauthe

Plarma, tell hepatituw is a chronk her
diseass charasterized by elevated serom pro-
teine, capecilly the garameglobalins, arthrt-
gl end febrile periods. The disass occws
moxt often in young females, Liver blopsy
ahaws post-necrotic obrthoks with pleess
onll inflltration. An 11 year-old girl who bad

wim the physical examinatian was pepathe
The scdimentation rat was 70 mms thymel,

edly edovated ’nn-nrumpvtdn-"\"”"
&/100 ml and the gamnagiatutine 59 €18
mL On explocative laparatomy the liver Y&
forrm with nodules. The bistological examist:
tuom shawed signs of powt-nacrotio cirhods

to 18 mm, S8GOT was be
scrum proteina fell to 8.2 /200 wal and |
ammaglobalims to 20 /100 ml Ths o=
confirma the previons thet

148 havo « remarkablo aifest o the petbot
@onl laboratory findings m pleens <
bepatitia. Whether or not steeoid trest
.ﬂwgt_howkfmwlwwdu
becwitse the obeervation perod oo
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patients iy too ahort. In untreated easo the
Dean mvival e five t seven yrars aftec
the aymptorm ocour and the Jongest perrod

211

af sterold trestroent repacted bs four to Bre
Yrars.
Scerrs Holvorsen Owlo

Proceedings of the Swedish Pediatric Societs

Meeting March 0 186

requirementa for tho prodootion of vaceme
bave not been fulfilied uwntil recent years.
The lsolation of mesales virus in cultures of

cultures. A singel injection of this viros
yields fall protection. This mode of veccina-
tion has bowerer strang reactioos
(measkes aymptome) Tt wia thereforo pe-

'hboutm’e-unnlrmﬂymlyhav

proliminary investigations in this
p-rﬂcnhr[bldlucmto;u-:m:lmvopd
Taiatho view in this respect. Vaocination bas
alw been carried out with moeaales virm

ting
-phmmhvh-m.v-rbmpﬂndph
lure been adopted for the prodoction of
torsales vaceine. Live mesedes virne has been

which hes bern  ttemuated
throngh numerons pesmges in various el

with formaln. Yo complicathons
have been encountered with this vaccine
It is, howwver too eardy to evalust ijts
efficacy Thres injections have been grven
t intervals of ooe month. The veecine oen

Meoting, Apdl 13, 1062
Syrupostum on Tereplasmesis.

Bbe Laed, E. Lychs and P Sexrand,

Tovoplama Infection af the Cell.
Thn—cu!.ﬁn!edﬂ-l‘ulhmm!mtd

1th Toxoplasma, gond:l,

the infeetion was followed by fitmung with the
Uma-fapwe teetmaque. The paramtrs wern fo-
=] again in the hast eell's eytoplasm 15
inutes after inoculation. After & period of
Erowth, flst the nueleus and then the eyto-
Plasrn of the parmat dIv'Adulbyhﬂrtnd.hnl
boury frmion. This was

parwstse, often  bout 200 wers Nbermted.
Thess, 1n turmn, were able to (nfect new celle,
after which the process was This
mwthod made 1t pomable t study the inter
action of peranlt and host esll. Toxopleans
i en intracelluler parasit In
urdﬂmnndyuhmm-dthhm

”‘“mh:mm'rbelnd}vhmdtnh
Oralation took 34 hours Productln of

was oarried oat
'nhM&d&!-uﬂllndprﬁtﬂ-
Cxlls exposed t s much sa 10,000  with
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Lovisespediatriosurgery ward. Twenty-seven
per cemt of the ehildren without pomitive
findbugs t surgery wers tound to have been
diagnosed zs puychically duturbed preoper
atively On the other hand, auly 3% of the
owsoa with acute appendindtia were wimilarly
disgnosed. It was aleo noted that paremts of

SWEDISH PEDTATHIO BOCIETY

the lormer group ineted mare aften on s
gery than thowe of
"Tho author conolude that nervoos svmptoms
in children may be of sffinent inteneity
to conpletaly mimio the pletare of an sent
sbdoman and lead to fntervention.
(Publishev in % Kinderpeybat, 25, 310, 191)

Mreting Oct 12 1962

F Vonela and B Kerlssen  Asymmetds
Tome Neck Reflex—Im Presence in the
Neonatal Perlod.

Becauss of controversial opiniona in the
literuturs, the qnestion of the presencs of
tonke neck reflaxrs in the neonatal perlod
has been restudied under standardiesd
eanditions in & sories of 108 healthy nronstes
The resalta show that the conelstenay with

reflax patterns were observed in 01 pecoates,
they conld be regarded as troe reflexes in only
9 nDeonates (=8%)

B Karlsssn and F Vaasels Labyrinthino
Function in the Neonatal Period.

radbaloglonl

formation of the labyrinth and with po
clinical signe of any fmr-tion of theee organs
show that the MbyTinth has & tonio action,
which in this case with absent function gives
s pronoanced hypotomla of the neck.
F SOTDO 8
ths receptor of the Moro reflsx might be
drewn. On the pature of the receptor of the

nook. In the preent caas s complets Moeo
reflex was casly Heated The findmas sprak
agajnat the hypothesis that the refllex h &
Jabyrinthine reection.

G. Wallgror, M Barr and U Radds Blood
Prossure Homeostssm in the Newbom Infant.

Varions Investigators bave damonstrated
the presence of vaso-sctive matorial in the

blood of the pewborn infaxt and rtodies of
the peripharsl ciroulation bave shown

preat capeclty t changea in vearuler re
sieiance. In arder to get o better knowlede

Blood presscres were recorded in varioos
during this alteratin In the circulatins

10-15 mm Hg 10 the mewn airial preset
and of 70-110% and 35-35%, of e okl
systolio pressure o the right

actery end aorta respectivly

Blood volnme bt
Changes of the cirultmg
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vascular compartments potentially capabls
ol ersating a hypovolemie state, scema
contradictory to thie statement. The bm
portance of the shift of blood from the
Placeria to the newborn during the yery first
minutes of Bf In the maintalranco of blood
fressore bomeostsels i dwcomsed and em

B. Cedirgren, R. Lagercrants axd B. By
k. T wnd Staphryk Aureos

-

of mothers and hildren in & maternty
dlinle. Twenty pe cent of the motbers were
noso-carriers of 8. aurens on admittancs to
hospital and 57% on discharge 70% of the
children were carriers (after 5-6 days) and
42% of tho personel. Straina belonging to
phagetype 8081 were found equally often in
bealthy as in infected individualy Most of
the siraina were sensitive t the ordinary
antibioties. The introdoction of “phischex

in the Maternrty
Nasooomial infections probably canmed by
B. aureos wers registered in approx. 13%

Meeting, Nov
A Walgren. Filty Years of Swedish Pedi-
trie Seciety
(WIll bo published in Sceak Lakartidn,
1983,)
B Bager Inga Engstrim and S. Kreepeion:
Sideeffects of Longterm Treatment with
Corticosteroids d Childrea with Bronchlal
Asthmna,

Fortysix chidren in different ages bave
bem fovestiguted with referonos to hmesr
Mmmwmlmum

for hand desi: jon in one ward did not
f1 the d of and
earrier-state

30-Dec 1 1062

the number of ceses present at birth was
determined in & material from an obstetric
clinie, the number of cases with an ooeet
during the first year of Hf was penetrated In
a fleld stody Amoug all 43,547 infants
delivered at the Obstetric Clink of the
‘University Hospital of Uppeals in 194481
malformaticns of the central nervous system
wero revealed [n 48 ceses, Lo. 110 per 1000
birthe The correxponding figare for hydro-
ocphallo births waa 0 78, Hydrocephatus was

longterm
Thahzrrmpﬂm-honchntheremd.-ﬂou
I:nl.u-rm'ﬂ:whlchh-rnmum.mﬂkn

with spina bifids cystics in 0.30
per 1000 birthe and in 0.49 per 1000 live
birthe. In the field study made in 1961 and

with sterold to the
magnitode of the -t-rnid dose given. The
degroe of adrenel cortex depression—mess-
tred ae the amount of 17-OH-corticostervids
Pproduced bn the urine atter ACTH

all children born i 10357 (n
three different Bwodwh counties a totel
pumber of 72 cases with infentile hydro-
cephalus wes found among ¢4 830 Live birthe.

b aleo corrrlated to the sterokd dowe grren.
Care{ul supervision of these children with re-
ferenes to thess sideeffects 18 Lmpartant
B. Skderling Some Present Day Problems
*a Treatment of Junenile Diabetes.
(Wl be publubed in Ack Pediafres
(Srecth) 1063 )
B Hegherg 1 Spegrem, K Bensch and A M
Medemins The Frequency of Infantilo Hy
drocephalus in Sweden.

The frequency of infantile

was [mvestrputed 1n two separat  studiew

“Blraple wea present in 88
came, Lx 035 per 1000 Livo burthe. In-
complet information was yielded regarding
epioe bubds cyvtion combined with hydro-

The most roasoneblo value of the
total mumber of hydrocepbalic casss with
an oreet tefiore ooo year of age was pained
when the frequency fignrs of hydrocepbalas
combined with spma bufsds eystiew t birth
was added to the frequemey figurs of
simple  hydrocepbaloe starting sometime
durmg the fir year of lIf TWith this
appeotonation a total {requency of 1.3 per
1000 hve birthe was found, | 22 cescs
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bydrooephalos and 8 cases combined with
spioe blflds ayytics.

L. Nilssan, O Eeg-Olsfrren and R. Zaiter
sirém Neonstal Hypogtyoemia,

cases with neogatal hypoglyvemia, whils

extra utermne aphyxs. The two groups

NWEDISH PXDIATEIO NOUIETY

the ik of enoephalopathy tbat the eondi-
ﬂonbermngnhndhnmodhu}ymdndo-
quate trestment bo given.

L. Hambresus, G de Hevesy and H Begtrim.
A Cass of Coclise Dissaso Combined with
Cystine-Lysimuria,

A eaxo of & 15 month old dystrophl boy
with » pathologioal urinery amino acidorie
h desorbed. Qualitetive analysis of the
urmary amine ackls with paper chromato-
graphy and paper electrophoresls showsd sn
Mmpmiumnmimtoqmnd
lyxlns. Quantitative analyss with an agtem-
aty amino scid analyrer showed s Jyale
output in tho urine of 350 mg per duy An
examination of urinary specimens from hie
18 nearest relatives, however did pot show

hologlcal al In the orivary

any
amino adld pattern.
In oeder to teat whotber the patholagiatl

performed
an the patlents wurine after feeding two
dift diets, with end without the edd

the or g y liniem, and
inarrased glyeoss conwnmpion, us in hypoxts.
Often & eambination of factors 18 present.
In some cases of peamatal hypoglycemls, the
want of glycogmm In muowls timoe was

&g‘mmmmmmmm

to tests carcied out subsequantly Hypo-
glyormlo anreaporsivences to {nsaln loading
ocoyrred in two ostes, which did not reealt
in rusing therr prodoction of eatechnls when
ypoglyoemis was presens. Hyperinenlinism
wan probably a factor m twp or three csses.
Neanstal hvpoglyewmis e, from & patho-

1t §s of particular importance from ibe
standpoint of the fiture progncsks, 1n vew of

thon of lymns. Thers was Tittle alteration b
tbe lyaine ooipus 1n the ymne Ul the prrids
content of the dim was rabed 30%, bot ¥
23 g lyvine were addsd per day H-5%
ot 1§ was foand In the urine. The outpot
Iymine in the urine did not seem to be of meh
a degree that it cookd give ris to s lysio¢

specimen {ram the small intestine,

that the petdmt hed cotlwo dieewss. The
diappeared on s ghiteo

frea diat, but the pathologial amino addork

remained. 1t was not of the sme type #

has boen describod eardler m coelia disest

Yut of & more speeifie natare with & path>

As Laug as the patient wes In poor €
tion and bad notritioos! siat bo bel 4
omewhat deoreased cutpat of the physiokgi-
eally oocwrring amino acide. Tn a follow-P
sty 6 racotha later whon the patjent 127
1 good condition snd hed tocraancd
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weight the smino scdd cutput waa normal
with the exoeption { Iysine and eywtine
which were #till pathologacal and in addition
the catput of omithine and sginine wse
aleo Increased.

The plotre of the dicmss was thoe inter
preted ax coclino disease and tho pathological
amino scidurie was explatned by tho patiert
being & aystinurie

N O Erlesswn, G. Netter and L. Ahstrées
Report f Resnlts with Com-
bisatfon-Treatment (Surgery \-ray-Chemo-
therapy) of Some Children with Maligmant
Tumours,

Binco the trestment of chilih

nosed, hes sorvived 4 yeers with t tal
regross of an inoperable tumour The other
child je a boy who t the age of threo weeks
‘was operated tpon but found to bave large
metastares of the Lver Scven monthe after
the operation he is an excellent health
Furtber two girla, both 6 years old, with
Wilm's tumour are preecnted After the

t.hennqrmiedrhhmh-pu.md'.ha

mour-therapy has during the last years
changed completely and ooe hes started o
more fntensive treatment and the prelimin

us durng the lest two years and w  will
present eome Yiews of the organieation of
this treatment and give exampies of typical
teare. The treatraent needs aa other groape
bave shown an intersive teamn-work. Esch

[ possble of the tumour
Postoperative X.ray treatment should be
sarted very early before the wound
bealed. W do not use preoperative X ray
Chemotherupy  for lnstance nltrogen-mome-
tardtypes or sctinom ema, should be pven
before operstion and contimue afterwanls in

bin with Caay After
the Initla] treatiment mauntenance therapy =
wed even i Do tumoor or Trtestases are
aien. The mamtenance w continved for at
bewst one year

Ts  children with neuroblaswoms are
Presented, arw three montha obd when dmg-

Seven months later
lngwdhnh.h_

A mare intermafied dugnose therapr and s
centraliation of the care of these hildren
I mggested.

B Lindguist, G Aleswsrsse and K Melin,
Ommotle Dhartheca in Genebeally Trans-
mitted Gl core-Galactoss Malaheotptroa.
Introduction (B Lindquist). Tbe patbo-
genetlo mechanim in disrrhors may be of
different kinda. (1) Inflammatocy coaditions;

of
(4) even other mechanrm,
be operating
1 malabeorption thete is &
defect ve  teorptlon of all thres nmin com
pooent of the food { t proten and earbo-

bvdrat  In coclimo dmense this fs the preva
kent mtomtion. dlarthoes may sho
bo caused by selectire dbturbance in

wurwr absorption. Thus, durmg the st few
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yoary, oonditionn of defective abwaption of
different dissccharides doe to defidency of
different dwaccharidsses hsve been ™

durrhoes doe to a dwinrbance of the sogar
abeorption, not locsted st the di

SWEDISH FPADIATRIU £00IXTY

disaocheride malebsorption i that In pa-
tienta with the disesss hers repoetsd, »o
di 4

oen be d d In the
atocls after oral losdings, while on the other
rid ridee wre found. Losdmg

Jevel but with a defective abeorption of

certain dea—glucowo and galao-
tose

This disorder may ho dlagnowd in the
following ways: a) Massuramants of the daity
excretion of sogur with fasces, principallty
carried out i the eme way es an ordinary
balance windy b) Sogar bading tests, After
orel sdminkiration of a single dose of
sugar (vemlly glocoms, lactose, mucrose or
fructose) together with & special marker
(FEG) the blodd spgar eurve for about 3
bhours and the axcretion of engar in indbyidual
portions of fasces for 1-2 days ero wtodisd. }
Intobation studies, After sdminwtration of
w stapdardized test meal consisting of wter
oléa a referenoo sabstsoce (PEG) the per
ventage wbearption of differsnt sugnre in re-
lation to esch others i determined from the

upper part of the inteetinal trast.

Clinioad and factures

(G Mewgwiseeh Tho oases of ghicose.
0 recogrized

symptom  diarrhoos, begia airendy after

dmwordeey doo to lack of mugaraplitting
Because of the rarly et Jectas

enIymes.
deficlency s most wuspected. Elimintion of

losding ¢ followed by s highly aignificams
Heo of the blood sugar lavel. Studies by the
intestmal intobetion techuique show that
the abeorption of ginooes is constantly de
cressmd wnd lower than that of froetose. The
therapy consists of & dwt containing {restom
a3 the sole oarbohvdrats. Presumably the
Putiserts e laoking a earrier mbetsnos in

tranaport aystem for glucoss and gelactos
scrome tha intestinal mpcom. The noreml
transport of sagar fa still mainly woknown
1t ia possibile that the patieats have tho sume
defect in thelr renal tubules, becsuso all of
tham deronatrate & slight renal glocosae,
which i under

Genetra mawpornts (K. Melm) Foar oeses
ol gl } " alloriets
ating from the eounty of Vesterbotten, bare
® fur bmn diugnosed s tho Perdieie
Departmemnt of Urmned hospttals three children
and ane adalt. Two of the ehlidren ez gieh
of 4 and 1.5 yoars, roap and aoe s & boy
& montha okl. Tho foarth patwent ls  wormas
af 35 years. A study of the famifjal inter
relaticoaup has stown that thres of (b
pathants are ““'h;
losely—whils the third je mare dwiar

rolated; the relaticnship cen he traced beck
10 the beginning of tbe 18th oentury Tt has
hitherto pot been poseible to rovesl any
relatianabtp brtween the foarth pathent sad
the other three, but the inrestigatimn of b
hnily 1 ot yet Tmithed, The pedigees of
the two closoly rolated patwnt bes meay

woond and third coustne, Teepectively 8
chiMren Tave ded in owly miaxcy fow
ahronis diarrhoea in the lext three DT
tore cua of thres children v & gater of the
four ywar old girl The parests are all related
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and can be traced back t  the sarme ancestor
The parwrts of the third patient are also
second cousing, The pedigress demonstrat an
sotosomal  recessive inheritance of the
cheeaan,

The parents of ons of the patients have

infancy $ should perbaps be kept in mind.

Krisons Berg and 0 CelanderPeripboral
Circalation tn the Prematurely Bom [ufant
and its Role in Control of Body Tompers

ture.

The premature infant hes often been
coneidered handicapped by its low blood
prommre & postulated poor vascularity and
Enmatore nervoas control of peripheral blood
vemcle The factual besls for such sascmp-
thome 36 macager indesd since quantitative
of various f of per
pharal clrenlation soch s flow rates,
prommres, maximal flow cepa
ecitio and eapillary filtration rates have
bemhtlfng.ln.mmrh-ulpnpﬂn
{Acta Pu
mttbndllndﬂ.mtnothrnfrmﬁhnh-w
boen desaribed, and the same methoda hare
Dow boon applied on prematires. The follow
ing main concloslons may be drawn. Jesn
arterial hload o conmderably lower
than in the fullterm and adnlt. In spite of
that, the rate of reglooal blood flow is
bout twiee that of tho fullterm end four
times that of the adnlt Resistance t flow
(PRU,y ) in the prematare monly bout
118 of corresponding adnlt tmoe That this
{art eorrreponds to & very Intenso vaseu
larity In the premature b praven by the
extremely hgh meumal flow capacity
(ml/min/100 mlmm Hg). The capdlary
fltration coefficsent m aho
higher In the premature indicsting an eqoal

"pooes t hydrost tie of cwmathc drssquihb-
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rium). Throw the Jow arterial blood pressare s

wdeqnat to the mat of metaboliem and
flow dstribation over a rch cepillary Dot
work. A lowering of ambeent temperaturs
from the peutral mone licits prompt and
adequat redoctions of 1

even In the very prematurcly born. Parallel
to this, the child often exhibita character
fatic motor reeponse bly equivalent
to shivering in the adalt A decline in flow

temperature b lowsred from 33°C t

flow however but the premature infant in
& busa! aituation which is very much different
from that of the adalt Theso feots should be
coneidered in the ovalnation and genersl
care of premature infants.

B. Wengle Su}phny-hﬂng Actvity of Foe-
tal and Adalt Liver

The lating activity of liver from
rabbits and rats at different stages of devel-
opmert bars been stodwd. Liver from
rabbit fortmes (23-29 davs) ppearsd t
have the same ahfity to salphurylat
pnitropbenol ax Liver from sdnlt rabbits.
Stndies o phemolsul, the enryme
trapalerring wulphat from active eulpbat
to p-artrophenal, ahawed that this emxyme
wis 34 tones more potent in the Hver of
sdolt rabiat than in fortsl Liver Liver

ercased alowly from the day of burth to ege
25 days. W th respeet to Last mwntioned two
sulplmrylating activities no sex differences
were demonetrable durmg the first 23 dayw
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of extra-nterine Lfe Liver extrasts from

footoees wers foamd to have the ability to
sulphorylate phenol and certain hydroxyl
ated steroids. Of steroids tested (dehydro-
fandrosterons andr tewt

17&-methyltestosternns, oratrons and 11

¥ dshyx
one and oestrone were sulphurylated to
the greatest extsnt Liver from & human
foetns in eomparison to ltver from an sdult
showed, in general, 8 lower degree of sulphu
rylating activity The only exception was the
oestrone sulphurylating astivity which did
Dot deviate from the sduli value Human
adult liver prepemations were able to sal

SWIDIEA PEADIATRIC SOCIETY

Keilesh Agarscal and Af Mickeelsson. Con
arctathon of the Aorts—A elinical Study

This study i based ao 88 cases, H with
coarctation slone, 13 with wmocisted patent
doctos arteriows {left t Hght ahunt) and
11 with senotm cardiac malormations. The
Jatter group 1s not disswssed. In 14 csers,

peewsare The distinguishing featurs of the
POV ourve was a pxrorminent V waye. Forty
two ousea wers operated an. K desthw
occurred in the powt-operative period. One
patient died & year after worgery following

d }: for e thm of am
ortho ancaryermn. One case had severs post
operative hyp which ded to

11-desoxyvortioost erons 17 methyltesto-
erone was not sulphinylated to any slgniff
cant extent.

§ Fdliardm and J Bjure Hemolysis in
icteric Newborns without Blood Group in
comspatibility

(To be prbluhad. in Acks Pasdeat (Stockh )
1083.)

anaolywn and reserpme The hiood pressure
remained lower in the lega then in the arme
in 12 of them. The optimmm age for sargery
is 10 yesrs. Borgical intervention ean be
undertaken during the first year of Lfe for
intractable heert failure which does Dot
respond to medical treatment.

Meeting Jan 11 1963
Togother with the Bometies for Acute Infectious Discancs, Medlcal Microblology and
Otolaryngology
n and Trearment of Repeated Upper Rospiratory Infections in Childkood

=

Mod

B. ¥ chiguist. Members

ymposium and pane d I
of the panek G

G Tunerall, Baet nal Artiology and Devel

opment of

As alresdy mentionsd repested upper

Qur subject now m the condrtion whers the
lxﬂgddlnimlomhundxﬂymhng«lor
the epiwodss o3eur too frequently Whea thie
aelow] ononmre. how Mg, and how intense

Tanerall L. Phdipsen, J Strém, J Kinnwan and R Landstrim

it la, this depends on the social statos of the
¢hild and the degres of expombon thereby
eausod. In nursery chontele short lateme
and ooewrring during the ery fire years of
1ifs, it tenda to be peolonged and t cabminat
daring the firet school yrare in chifrea
from more protected popuhtbn.()nddﬂ
the bug epidemics the artioloy i extremey

ol In N Loated 1B

Btockholm the recovermg of two of WOTe
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potentially pathogere agents or pmmuno-
Jogio responses against two or more auch
agenin has beent common. One virae and
ono ar more bacterial sgents have aften
been simubtaneously involved. In the inter

response mayv be mentiooed. Finally ss
will be demoastrated later on, early and
oﬂtwnmuumkuummdhnin}dn:be
effect Boch therefoce
ought to be restricted to complications »s
parulent otitis and pocumonie.

L. Philipesn Viralopical Aspects

The majarity of respiratocy disceses p-
Pears t  be promarily cansed by viroees, and
bacterial infections occur as secondary
complicationa. Be'rrlll V'Iru:t- within the

mmhy.phmvh—-ldn-nmmbudm
mazly ¢ the manifold of y
unrehated virmees, againet bacteria mare t
& comparatively weak antigenio influencs

gmp-h.mbecnmz-drhhrﬂ'pultay
discaze The E-xou viros has recently been
establiahed er or

mhn(PPLO)-ndnhouLdbonlmrdtoLbo

very eurly and results alo very eerly n
h:&ehmqunm.,wd.umyam
tiou, at lesst as far as to antipe

formation. The tendency towerds early
rexipees with the same agrnt also diminishes

contfrontation,
the infection tends to assme the
typo of the uncharacteritic streptococesl
fever with  faint ant body resction. Btill

gammagiobalinaeria wit be dis-
cusmed later on. Defusent resorption of
antigen in superiscial procewes of the mucous

Inth connection the obervatson of the high
frequency of enats ( oecubt winuitis™)
mDell einblren, w th =17 xood antibody

ibls for 80% of thems infectans in elinical
matera] from the U.S.A. The saticlogy of
mild respiratory disceso ln children ks still
nclear but an essoclation between entero-
vircws, especially the so called coryzavirue
and & portson of thoss Infechona ppears

Remfection with respratory doease v
ruses mmay occur o st of

proteotion This remlectson  oconrs  less
frequently then in children without antl
bodies and the luncal pactars i kew severe
tham 1n the pruvary fofectron. Infeetion with
respratory wyneytwl viros moght be an
oxenrption t  the role. With regard t  the
begh frequency of parunfloenta and re-
spiratory syncytlal yous as well as Eaton
mycoplamna mfections in ekiren with
respuratory dreesen (80 ) a polyvalent veecin
wmamt these agents meght be useful.



J Kinmman Prevemtion and Treatment
of Frequent Colds m Children. Otclogieal
Aspects,

the temperature of tha rmscous membrane

aidered. The child has to bo exsmined In &
tree interval Allergy wmust be looked for

SWEDIAH *RDIATRIO AOCIETY

lnmo-tm’truhnmtnlﬂmdnnh:hm}y

very bed result.
The b &

haa its souroe in processcs of the paranssl
alnimes, and antibioties therefore have to be
reserved for the worst casee.

As s reaponas of imitants the tooslls omd
adenolds will parally increass in ees from
the ags of thres monthe with » maximom
at the ege of mx years. As e oansequencs of
Iroquant Infactiona thers will bs  hype
Pla is, whith msy ale be prodoced by
allergy In the prowence of the wellinown
signe of enlarged adencida and its compliea
tions from ears apd paranasl sinusw, the
symptome in 93% ere revealed by adoookl-
ectomy Th s howsver not the cess ff the

wxs cansed by alecgy ekmbe.
If the ehild continves wuffering from ™
silitls, olften with enlaged -

ypocially The nature of hia envin
and habita as regards dicts, olothing ete.
inqquired mto Bedrooms shonld be properly
ventilated and humidified epocially during
the winterseason.
Tt the child gots an hnfectian he should be
memﬂwlﬂw
from perenssel simuses and esrn Anti
stammics decTeascs the nasl congeatin
uring the initial siage. Infectione of the
inasal einvees are uncammon bedore
tho ags of two or three. Repeated smultie
eare often caustd by cularged adencids an &

peated
glonal lymphglands, the tondls are tham-
selves overwhelmed and become tenters of

ratght be amall, soarred and fThrous, adbsrent

to the pﬂl-n. often with small, bwrd, "*
belands. This is an t

m-nd:mnmtmnyhumbﬂ’““‘“d'

Rutger Lagercrantr, Stociheim-
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NEW BOOKS RECEIVED

Surgery of Childhood. James J Mason Brown
(Ed). Edward Arbold Publinhers 14d., Lon
don. W L. 142, Price 10 pet.

The WWell Child® Problems Alamogement in
the F rat Six Yeare. Gordon D Jensen. Year
Book Madleal Publubers, Inc. Chicago. 1962,
Price 50,

La Mwnes Dhgestiva en Pedugtria Carlos A
Banzs and Alberto L. Matteo and Co-wor
kors, Curcia }Marales-Mercant. Montenireo,
1902,

Det Andsevage Barn. Jacoh Dster Munks-
guard. Copenhagen. 1982, Pries Den. Cr
28—

D 1)

und Ingeborg Gabe Georg Thieme Verlag
Btuttgart. 1982, Prce DM 13-80

Aaternal and CAK Health { the USSR
Word Health Organization. Geneva. 1082,
Pries Bw F 3 —

D ff ton  Kronlbell
tomar bei Kindern snd Jugendlichen Vol II

gurt. Germany 1962, Price DII 235 —

W, seitemer Lunge
ungen im Bomigenbikd Ein Atice. K. Moss-
hoft und J Weirrelch. Springer Verlag Ber

D ffar

wad dhre  Mn Heidelb 1062, Price DM
kranbengymuagtirchs Bebandlumg HanaMan 108 —
BOOK REVIEWS
wrgery Edited by C. D Bemson, tineptal Europs It i1, howwrer more

Pediatri S

Iy
W T Musterd, M. M. Raviteh, W H. Say
dev and K I Wekeh.

Tw  vohrzwe, 1761 pagrs, 1004 lustratsons.
Yeurbook Medical Publishers Ine Clcago
1942. T'rice § 42 00,

1 thewr preface the editors states Pediat

books ppeanng durmg the last few yeers.
This w defrutely one of the very best. The
editors regret that they  could not enbwt
the sermices of many worth-while contnba
tors from Auostralis, Scundinavia snd Con-

warprising thet many of the most well known
Amerioan names in pediatne wrgery are not
incloded 1n the lst of contrlbutors. Of the
790 athors some are farty unknown outside
North America.

With »o many authors the quality of the
dlffervnt chapters most be uneven; most
bowevee gve  detuled demonstration of
the Problems based oo extensive personal

Rome statementa coald give ries
t eritiosm bt this does not muoch reducs
the fotal imprewion. A wholo it i very
pood textbook with an  xrellent typography
and voperb iHoatrat ooa.
A\ O Ericason Stoclhelr
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O Clrgényy Ghitche. Die Tuberkulose der
endothoraknlen Lympbknoten im Kindes-
alter.

Publishing Honse vf the Hungarlan Ascdemy
of Baences. Budapest 1982, Price D3 40.50
This is not & rxmogmph on tubaroulosis in
ehildhood; 1t dels, ax itn title Indicates,
excluslvely with the most common of all
tuberculons diseases, that of the endotharecis
lymphetls glanda, Every aspect of thm
localimtion of tub \ 1a gt with
emphasls on leslons of the bromehinl tree,
contpression  perforation wnd fibrons ob-
stroction, therr pathogancals, diagnoyie and
treatment. The book Is bssed upon the
personal of the autbor who s
Head of the Btatw Hospital for Tubereuloas
Children, but doe conwideration is paid to
ihe publwhed exporienoo of other suthors.
More than 300 artlelss and monographe are

BOOK REVIEWE

their foetuses were chiefly obtamed after

indured wbortions. Twelve showed po ab-

narmalitiss. Thirty-aix fortnees were foond

to be damaged to some degres, the sommon
being

the internal esr and in 12 cases develop
mental disturbances of the atrial septom.
In one eams, the placents was examined.
Endothelis] darage Iad the suthor to sogrest
& haematogenous dimermination of the vies
via the placenta. A few omses of virm
infecthorm of otber types arc also reporied,

tsons ke it bylooe that the rols and the

Lated in the reft There are
figures, moustly roentgenograms, and the
toxt inchrdes 90 personal ease recards, which
add & great doal to the pleaxure and peolt of
resding the book, The oonalowions drawn
and the reccmmendations given seem well
founded and scosptabls. The “Tuberculosis
of the Endotboracio Lympbatic Glands in
Children  ocan be readily recommended. Its
P phloal «pp pape
quality nice printing and satisfactory re-
of the

prod € grvo
credit to the publishers.

#xdory € Embryopathien. Uber die
\Fickungewelse (Tafektiansweg und Pathoge-
neso) von Viren aal don menschleken

Keimling V L AT of Pothelogie und Ki
nik 1n Emnseldarsellungen.
Bprmger-Verlag, Berlin-Gottmgen H el
berg, 1062 Prics D3 76 —

Dr Toudury 10 Professor of Anatamy at
th University of Zurich, Bwitserland Has
book deals chefly with pathological m
vestigationa of fostumes, tho mothers of
which had virua infections duning early

Forty-elght mothers had rubells
In the 3 to 13th week of pregnancy and

5
ol

effect of 1 virus infections aamnot be
jodged withons carnful stodles
of the foestuses in abortion Dr Téndurye
book is besntifully fllustrated and the find
ings are reported In detall However the
mam of detall makes the account unearvey
able and difficalt to read for the nom

pathologmt.
L. TWraxxe, Uppecia

L. Emmett Holt J ., Rusin Alclntech end
Henry L. Barnett (Ed.) Pedintrics.

13th edition, Appleton-Century-Croftr Inc,
New Yock, 1002,

Together with 81 eollsborstors, &mong
whom one finds the names of wellknown
North American podintricians, the editors
bave managed to prodoee an excellent text
book. “Thelr gukling principles wore t

teril, t resolve conflicting point of Yiew
and t maintam a ressonable uniformity of
syls and pprossh to cach problem Al
'th‘mhdﬂwhmolod)m’a"m
mnttiple-author textbook are well sware
the tremendous work carried out by the
threo editors f thiv volume. The book b
nox to be regarded solely a7 & now edition
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The morphologic base-line for structural
lesions of the liver was previously drawn
from expersmce of utopay materil The
histology of the liver at autopey s however
different from that [n the blopey owmy to
antolytic changes which aro often marked in

material, p larly I cmers
with severe liver damage As the blopey
Is often declsive in the diagnosis of Hver
duesss this yolums is therefors  Welcome
atlas, [n many ways supplementing the
conrprebenatve monogrepha slreedy on the
marlet. It contains a 41 page text section,
107 good photomdcrographs and e biblio-
graphy of *63 references. The treatiso con
cerns moatly lbver Jewony of sdolts, such s

#ome of which are from the present ywar
(1967) The modogreph te warmly recoms
mended t pediatricians and child peychie
trmta,

Frer Zathergruat, Stoci bolm

R. G Sherter Ll er Bispsy An Atles of
Histelogic Appesrances.
Perpamon Prew, Oxford, 1061
T'rice 60+

Laver beopy confront pathologst today
*ith many problens of differential diagnonds.

1t pp

varions mabignant
would bave bem fnteresting although the
more common bepathc carcinormas of infaney
are incloded.

The text M compact and informative
sametimos a hittle too conclee s in Wikon

quality The pathologiet finds them informa-
tn and well selected. Presumably the
lmacian would have benefited from & moce
description 1n the legends and of
omucrographe

be ol valae to both the ehmiman interested.
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in structural correlation and to the general

pathologiet.
Bisrn I Ivemark Stookh

ROOK REYIEWE

effects had been cbeetved n ooe ot of
170,100 vacciness. Tha suthors sdmit they

Proktikum der Schummpfang

Deoutschwm Grites Kreuz, Marburg/Lahn,
1963, DM 18.50
Regulstions and practios concmrning fm

muniation differ yery much from oountry

to cotntry Theen differences are not always

‘based on differsnoes in prevalence and sever

tion prog s ly very
Only 5-25% of children and adolesconta are
immunteed polio. The correaponding

figure for the U.B.A. and Fweden la 80-20%.
1t in therefore not surpriving to find that in
1860 3370 cames of paralytls polio wers

the rath peogram in Germany e
vory defective and a special chapter denls
wﬂhmaptydmhgyu(v‘rdnnhnko-

peganda.
Rwiper Lagercrantr, Stockheim

Progress = Medical Virelsgy Ed E. Ber
ger and J L. Melnlek.

8. Kerger Baml/New York, 1082 BFr &
Medical virology is & fast growing held.

48 & reservoir of viroses and tumor vicoses.

o 1in West G a cwaihdl
‘with nine in Swedsn, Veoclnation with four
dosen of quadruple yacome ! gRmet

shing encrpha-
litle. Tamar virows which cen contaminat
Iive pollo vactine aro alrssdy a prectical
problem. The chapters o viral hepatits
{man Ia st the cnly viros-hast who can be
used for ita wiady) and on axallpax vaocioe
arn of more direct ohnfcal {ntorest. Progress
i reported in tho production of killed smell-
Pox vaocine but no preparton b yed

fable for 1 nes. The resalt and

vaonine tx owed only {n Balk wencinated in
" T peclalista secrn
indiffseent to the eurrent problem of conta
mmathon of llys yeocine with otber virawes,
eg 8V 40, which can prodoce malignant
tumors m hameters. For & 8wedish readec

dbyomions aro tn genoral of  high standard
and the eclor of tieoo caltures as besatiful
a8 sams modern art.

Butper Logercraniz, Sheckinim

Ttk Padiatrischs
g:‘fhmnpm:rafvm Vol ¢,
8. Karger Basl/New York, 1962 8F 10—

The rapid development within varios
branchea of medioine makrs ¢ pecowry for
:mhhboﬁ;daa‘nﬁ‘d:":’h’d
recerit sdvanses within his spocial




For thie purposs postgraduat  eourses aro of

Berne Tha prassnt book bs the second part of
varies in which theso courees are being
poblibed (In German) It contairs fm

review by the editor are collested in the
present yolume which fe for
everyane interested in the tople It beoames
elear from the varions contribatione
tmp B s to dietioguh

ecate abdominal conditlons e chapters of
high vale. Another eargleal contribution
eoncerns barn {njuries in ¢hildren and s ko
clearly and well written. Tho selection of
topics included In the volume may be
discusecd. Maory hmportent acmte th

fwroblemns are not dealt with, soch e, og
epileptho sebrures outside the newborn period,
the asthmatic attsok apart for some shart
wpects, cardiss emergencies
and isoning in ehikdbood

Bo Hellstrom, Sieclholm

Resding Disability Progress end research
mocds i dyslevia,

Edited by John Mooey The Johne Hoploma
Pross, Baliimors, 1062, T.8. §5.

In November 1081 a conference wus held
at the Johne Hopkine University t which

whaere tho reading dimbility is anly one of
soveral symptome Indheating functicnal o
arganio disorders of the brain. The importent

dieabihty arm not cary to clasnfy and bt s
cmontial thet peuropediatric sepects of the
problem aro not neglected. It is cvident
that much ressarch i needed for & botter
3 of thess u b
pointed ont In this most vahuable volume

Bo Hellastrom. Stoclholm.

ANROUNCEMENTS

The International Chuikdren Centre In
Paris will organize the following courses
dwring 1063

In Eope;

L. Courss on the dn lopment and behaviour

of the chud, for teahers of lementary
wchools (Parm, Jan. 7 F b IT)

2 Course on achool beahth, for physicins
(Perle, Feb. .3-March 4.

3. Courso of wocial pedistrics, for physiclans
(Parm, April 22-Jmme 30).

4 Courso on cakdum mwtaboliem in the
chuld, for physiciane (Paris, Scpt #-

Sept. 27,

5. Course an the prevention of sociel malad
fustroent for chikdren  jodges (Parw,
fept 23-Oct 6).

8. Course on maternal and child welfare fog
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mhlnndldmlnhmumml
{Frrin, Oot. 14-Dec. £3)

I Afrvecs

T Courso o0 the prevestion and treatmamt of
tuberouloels, for physicians (¢ weeka)

& Comrse to schoal chidw bealth, for
tonthy o el y and teckmiosl
neboale {4 wesla).

# Tmprovemsnt ecurse for physiclane and
roedioo-socla) persomrel (will be heid In
four Africen repnblics)

I Latin Americn
10 Course oo publis beelth whh relerctos

AXKOTRCENLNTS

In Ensiern Medderrancas
11 Coorae oo puble health with reéerwoce 1o

In de Fer Faw

12. Courne ont & Fubifect of nactsl pedmines
for physiclane (4 wewks)

The partiolpant bolders of a0 Iatersa
tomal Chikdren  Centrs fellowshlp are
notpinmied vpan the proparwl of the povern

vage of the codrss and sontaining s foll o
reulum vitse The sandidetes are sxpeeied
0 be seat to the Centre by the govermoesls
concornod befare the dute Indbseted.

The Sceond Afro-Aman Congress of Pediainics

will be held in Jakurta, Indonesia, Avgost
19-38 1864 Chetrmans Dr Boedjomo D
Porapovegaro; Soarstary Gangruls Dr Bute-

djox Address: Pedlatrio Dept Modweal Sehodd,
Tnlversity of Indanesls, Salemin €, Jukarts,
Imdonesie.

German Congress of Peduatres

The hordwestdonteche Cossilschaft fur
Kinderbattiamda togeihae with tha Gernun
Awociation for Ciid Oare will meet i
Harngvee March 2931 1963, The pnem
pal sabjects to be dimowwd arer Corrent

tostion of the Femuly Presdost of the
mewting m Prof K. N tach, Loses itzaintee
51 Hannover Oermany

LETTER TO THE ADITOR

Doar &
This ooxreapondmos k o referenes t the

aod Heary T Lynch. Danng the prepars
thon, reviion and sorrertson of tha men

sxipt ove of the authory wus nadvertently
aaitted Irom the final copy 1t woakd be

appresisted if you would robleh  eorree
twn mdioatoy that D ¢ Wallere 3 Nt
Department of Anstony U erwrivol Trss
~Aledieal Dragsh r cowntbor of tha
tran.
Thank you for your kind sitestwn
this matter
Bmcovely yoram
Pebert L T pe PRD ALD
tirmas Gertien Drpurtoesd



Ivar Thorling 4

1/, 1678-Y/ 1963

Ivar Thorling died after « brief {llnewm
at the age of 84 yrars. It wax not only age
that claimed its doe Hia only son, Heed
Phyulelan to the Medicsl Clinbe Oster
sund had died suddenly and unexpectedly
one week curlier No oos can doubt the
connexion between this event and the
cardise fnfarct that ended the father
Lfe

Irar Thoellng was ban t Torpa Oster
gotland H qualibed in 1000, proceeded
to the degree of Doctor of Medicine in
1018 and wa sppointed Reader in Prac
tical Medicine wt Uppeals Unlversity the
rame yrar It was perhaps more chanco
18 w1473 dcht Pudasircs Vol 82

than dealgn that led him into perdistries
His exrlv training was confined entirely
to general medicuw For a number of
years he was lecturer an this subfect and
for certain perioda be worked at the Chest
Clinte and was Comwultant Physiclsn to
the peivatelv-rmn SBamaritethemmet Dar
ing the summer be waurked at oot of the
pas. first at the University Satra and
later t Ronneby
Puediatrics in Uppeala had since 1884
had o speral reader bat for vrers
teaching took place ¢ cluuvely tan Ot
Patient Department Temporary ward
were opened in 1015 and m 1821 the Bew
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Pardistrio Clinke st the University Hos
pitel was insugurated. Ivar Thoring had
held the Chalr of Paedmtrics and Pract!
cal Medione locum temens, for four years
when in 1923 ho was sppointed Professar
{n-grdinary From 1827 the chair was In
reality devoted purely to pasdiatries, but
the name was not changed until after
Thorling's retirement.

As & pasdistrician Thading like many
of his generation was ewsentially self
taught. He vsed to tell how on journeys
to the Continent in the 1020 ¢ he used to
be ssked who bad been his tescher and
how he conld caly reply Myself' His
academio dimertation bore the title Stx
dies on the Alkaloae metal Chlorides awd
therr Antagoniaio Effects Only a fow of
his supplementary papers were copfined
to the subject of paediatrios.

For 20 years, untfl 143 Thorling was
Profossor and Bemdor Physiaan at the
Pacdiatrio Qlimte Uppeala. Untll the
1930 » this was the northermmowt clinjo
tn the country Tha fs strikmg, as today
within the ssmo region wo have no fewer
than 10 paediatrs elinics.

Thaorhng was an exellent elime chiaf and
a first-clam teacher He was quick to re-
cognizs what was of practice] tmpartance

, o the care of sick childrem, and ho was
+ elear and straightforeerd iv hir feaching

IVAE THORLINQ

u(tord-uglmhhvimgruthrpa‘th
oommittes

Durng his time as Profesor Thocling
wus frequently seen at the Medical Amo-
clation mettings oo paediatries aod schoo!
hygiene. He helped to arrange the hordie
Pacdiatric Congresses and the 1030 Inter
pations! Congress In Btookholm. In the
1920 s he wus called, together with Em-
beeg to earry out the Btate Board of
Health Investigation on spedial training for
murses engaged in child health and sick
nursing of children.

During his final year a3 Professor Thar
ling was gravely fIl, and ft was for s Joog
time uncertaln whether he would over
oome the disease. He recovered, and for
Dewrly 20 yours he was abls to enjoy otham
oum dignitate, He retained his physkal
and intellectnal capecity to the last. He
fallowed with fervour the work of the
Pacdiatrie Clinlo he took part In confe-
reaces, and he sent sma]l gifts made with
his own clover hands. Bvecyone loved him.
His rich fund of expedence and racollee-
tlons and his quiet, tmusing way of ¢
counting them wers entirely defightfol
Ho was & gentleman, and & marter o the
et of living Every summer be retumed
to the family home Holma Meeting bim
m those surrpundings it was eaxy to w®
e bond of umm with groenatioos of
wise and Iandhold

He was authontative, snd ded
respoct, but in turn always showed respect
to his jumor colleagnes many of whom
aro pow in chargs of peediatnio eiinios o
different parts of the eountry

Prom an early date ho was & member of
the Hospital A tstrative C i
and he served for 16 years cn the Financial
Poard of the University His exellent
jedgement pflfﬁmlb’u""’dw

Thorling belonged to an oldrr genert
tion of pasdiatriciane who by diat of
knowledge and Ingenuity bad to dea!
with all the problerse than can &ri fa
handling skl chiliren. He achieved the
with wisdom and good ndgemeut, Dot
ing his many years sx geoersl physician
ho had loarnt the importance of the bed-
nde manner and of caution In making #
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pronouncement. He was pot lively and
spootanecta, but was thoughtful and re-
flecttre As a famfly doctor he wus greatly
esteemed by patlents of all ages.

Ivar Thording was an Honorary Member

of the Swedish Paediatrio Socrety and of
the Nordio Paediatrio Association. He ls
mourned by numerons friends and poplls
and he will be held in nohls memory

Bo Taklguist
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\/Splmmetnc Studies 1 Normal Subjects!
IV Vennlatory Capucities in Healthy Children 7-17 Years of Age

by JAN BJURE

itk a statistenl appendiz by Exbp#rn Cavlnrém

Thern ere several reports in the literature
concerning static ung volmmes tn healthy
ohildren, and roughly agreeing resuita
have been reported (5 12] Concerning
dypamio lung volumes, comparwon of
the resuits (s more difffonlt becawse of
differences in the apparatus emplayed.

It is neoessary to use & spirometer with
8a Jow a resistance to respiration as pos-
uble Bernstem et al. [°] have deacribed
» apirometor well smted for dynamio lung
function studies m adults but in ehildren
thie type of splrometer has been nsed
very little Few reporta have appewred in
the literature {18 19] and none from the
Scandinsylan eountrive.

Uslng such a low resistance spirometer
iynamio lung funetion studies have been
performed on healthy cluldren of both
sexes. Th paper deals with vital capacity
lorced explratory volume and maximum
raluntary ventilation and thedr correls
dom to the enbe of the height

The present study ls part of larger
material deallng with dynamie funetton
Ry —
Medscine, Ontvermity of Gdteborg. In part

poesrtted biforo the Swednh toom for
Clinfeal Phrwiciogy March 11-11 1680

studios In eubjects between 7 and 70 reers
of age published elmewhere [1] In this
larger material both VO and FEV  eould
be described by single equations comprés-
ing age and height as peedictorn.

Matorial

Eighty two girls and seventy-nine boys
between tha eges of 7 and 17 years have been
stndied, All children were from ooe school
in the neighbourhood of tho Howpital. The
children s phywcal development was com
parod with tha normal valoes for Swedih
hildten given by Bromen, Dehlberg&
Lichtermicin [3), In which belght {s rehted
to ge and weight to beight In the pressat
muaterial cnly three girls and four boys £ X
outside the 95% confidences Limits Mean
valoes and ranges of agn, height und wewght
are shown in T blo 1 Children with &
history of lung diewss sndjor sigm o
respiratory infestion wero discarded from
the study

Methods
The apircmeter used was shghtly modified
from that described by Bewetein o o

[4] In this type of wpmometer the flow
 very low thero ls » small

dustartion of the recorded curves and # 510
very little recording ervor at reeplratony



SPIROMETEIC STUDIES DY JORNAL SUBJECTS

Tasrx 1
Meen vulue Hange
X}. yeors .. 711
Helght, o 1470 118179
Weight kg 401 20- 54
1-17

- L7 -

l‘!ﬁ.gz.u- 1804 121478
Weaght, ky 48 20- 6

rates up to 110 revpirathons per minut
Theso advartages have been achleved as
tollows,

(1} By making the tube wide
and sapplying the tube with & rubber mask

bell

The spirometer in this study je shghtly
modified 1 comparieon with the one used
In the adult materala [1]. The plexiglass bell
weighed 183 g with an inner dlametsr of
18 emy the tubs bad an inner
diameter of 4 em. The volumes were recorded
€ither by & pem  tiached to the counter

speeds, 16, 300 and 3000 mm/min. The
volume fastor of the aphometer was *$.8
ml‘mm and that of the ventlograph thus
268 ml ‘oo,

3

Procedure
The children were seated in froot of the

the children

Forced Expiratory | cume ©
percensape of Vil Capacity (FET %) When
computing FEV%. the largest FEV;, and
the Iargest VO wero wwed, irrespective of
whether the two mesmmemests were made
on the sams carvs of not.

Marim m §oluniory Tratidston (MFT).
The children were imtrocted to breathe as
thus
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TanLx 2 The randual standard devations (28D ) for all tested functions

Frmetion

AL FEV uvv,
— — —_—T
Predictor Boys  Giok Boys  Gih Boys  Glrhy
Agn (4) 0581 O.4a2 041l 04n 87T e
Haigit (H) 0520 0481 A0l 0418 24 1an
Weight (1) 0Bl Oa4e2 0482 0471 - VTR
- 0371 0asa 0rM  ays 1907 1413
487 aél 0391 038l 0334 W6 1808
P Q408 0383 08 0309 1wl 108
Log 4 oEst  Cas2 0374 0387 4 174
Log H oal ool 0303 0318 1051 142
Log T 0B42  0dl4 04l 0404 002 100
Logd log H kg W 0.404 0381 0314 1840 1118
Total .5 11414 a0t 08355 0.7338 “or 1o

The correation coefficients cen be cbtained from the formmle:

A=)

tary ventilation was also pecformed ai fixed
ratea. Here the children were introcted to
breaths as deeply ss pomsihlo in time with &
metronome at Tates of 40 VYV, and 60

about 75% of the children. Readings were
taken only when the rate was within +2
reepurations from the selected one. Part
cularly chuldren in the lower age groups had

D

Total s.0.

dHfcaliles to broathe in time with the

1t unllkely that the atr will be fully sstumsted
and warmed up t  body temperature (131

Tantm 3 Eguations for sormal values and lower mormal limits resdual standard derve
lions (rs D ) and correlation coeffrarents (1)

Lower novmaal skt

), ! Mean xxD

Ay y~—01 &+ 0081 A 037(118 ) 0es y- 008 &L‘:g
FEV ¥y~ —00I1+ QTELH? 0r( 96 ) ass y oo M)
MYV, - 040 +HME 11 (139 %) 0.90 y —&78 1:””‘
Fread y~ 13 +BHHY 171 (207~) 0wy y o Jan
MV Vo I~ T4 +MIIE los (185 } 08 y s0e

ch' y- G382+ QTS HY 38 (129 ) [¥-:] y 030TH gﬁ:#
¥EV y~—-0.221 + Q653 H* 030 (102 ) ol y 0.]37:—:-01"'
v, y=~ 081 +.A30H 142 (118 ) 0 %7 y= 405 e
MV y~ 1860+1750 H* 109 (139%) ont r- D280
MV y=+320 ~ L0 1o (122%) o8 g 238 3

olumes in lters ATPY, H =beight m maters.



Results
The statintical procedure is deserlbed fn
the ‘statistical appendix” Of all wingle
parameters tested, the cube of the belght
abowed the best correlation to VC, FEV
and VY for both boys and girls (Table
2) The maximom voluntary ventfation

|
i

H
r!rYF:fT’
-

+

e L. o

B

Fir 2. Xocangram for ties prcdictiom of TC and
FE\ i awle

I

9(

rerrane ey
l‘i‘ll!“i"

B

Fig. 2 far the ol
votumtary veatbation (30 ) a boys end girk.

i

at flced rates, MVV g and ATV, wus only
tested agatust the cube of the height.
There was 0o significant difference
between the values for bove and gith
taking the groape as & whale. However
when comparing boys and girls 160 cm
and taller a guificant didference in the
sphrometric valoes was foand (P<0001)
Thereforr girds and boys were treated
separately In the st tistien]l procedure
In Table 3 are shown the regresdon
equations for mesn values and Jower
normal Umit in relstion to the cube of the
belght “omograms have been con
structed for the caleylation of normal
values and lower potmal Hmit of VC od
FEV (Figs 1and?)

The vormal range for FEV ., le the
mesn vahw +  standurd deviations, wa

Maling addrem for womogram
Depr of Clin Phvamsiog” Acbigemaie. loramet.
1% Feww Bwrerbes
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Jax BIJURE

TasLw 4 Correlations belween AT T, UFT y UT Py, and FET, . Regression

lions reatdnal standard devratrons (RAD ) and

Boys

MYTy - +3.00-+4.%4 FEV,,
NVV,= + 231+ 8041 FEV,
MVVym +.34+3076 FEV

Girls

MYTy ~+ EGS+3907 PEV ,

MUV, ~ +16.71+2348 FEV
MV~ + 804+3084 FEV

Volumes t Iftess ATPS,

B51% +11.2 for boys apd 890% +04
far girla, Thin gives & kaower nocwal Heoit
of 78.9% for boys and 79 8% for gik. The
difference fa statistioally aignifieant be-
tween the sexes (P <0.01) and s even more
egnificant i children with a heght of
160 om and more (7 <0 001)

correlation coeffictents (r)

=ED
167{12.3%) Q9
a4(108%) ae3
1L9(1L1%) o2
1X3( 9.6%) ap)
L7(124%) Das
128 (154 0.8

(ef statistical appendix) The reeldusl
standacd deviations were roughly e
smme The exponants for height were very
close to and statietically not different
from 3 as regarda VC, FEVy, and MTY,
for both boys and girls (Table 6). Thus it
secms of Do particular merit to we the
mare troubk Jogarithmic equatiom.

In Fig 3 & shown the gram for
normal valees and Jower narmnal lmit
concerning MVVy. The regresson equa
tons for ALVY with fixed or fres frequen
dies, oo FEV  were tested and significant
corredations wers found The equations, as
well a8 the remdual standsrd deviations of
the mean and the currelstim coefficients
are given in Tuble 4

3
Discumion

Kelly firat pointed out the relation be
tween vitsl capacity and the cube of the
height [14] Later other suthars have
fourd the same relaticeahfp to the cube
of the helght [18. 18] or in logarithmie
termn, approximately to the third power
4 6] In osder to see if the Jogarithmie
peocedury  affords  particulsr merlt In
mm—lnrbunriththﬂcubeuftbehﬁghl
the pesent study was treated in both ways

A comp with other apf rh
stndies js difflenlt to evaloate, makly
becanne of different erfterls for the
selection of cases and partly becsuse of
differences in  the spitometer systemn
used. Concerning dynamic Jang fuoction
testa this latter factor bs especislly Io-
portant, giving higher valoes in spho-
meters whers the reslstance to respiration
fs low The lower maximum voluntary
ventllations reparted by otber authors
[6 © 10 17 20] can probably be explained
by » high reaistance to reeplrtion fn the
systems used.

A valid comparieon with other studics
can only bo made if the mathemstion)
faodels are Wentleal. Therefare compard
poos have been confived to thove ustax
the cube of approximately the third powee
ol the helght It s then powible to com
m‘hommﬂkknhﬂd‘}"
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=18

Tarrx § Conpanmmmlchaudu-ﬂumnnauhmaldﬂdm

Prediction formole nand

y=+0.204+ 0631 I ¢ ot
y=287 10-* mn 128 —_
y=0. 67 10¢ Hrem 1 o
yolo13 105 mgiw 15 s
y=—0.125+003 H* s 090
y= +0382+ 0738 HY 128 o
y-483 107 =t 1.1 (51
y=+011+0.79 H? 11 [
g~ —0.011+0.782 (I 08 o5
y- +021+ 088 HY 102 091

Investigator Bax
Morse o ol [15] 3
Engetric o ol. [§] Ar

o Cook e al. [4] ;
Preeent adudy bYe

F

{Enpu-anud[n] ur

FEV | Stang[17) ar
Preeent etod; u

F

Telumes in the pressct stody in hiters ATPS, In the others ja liters BTPS.

Baight tn meters

* Height n centimeters.

£

r Correlation coetficient.

expopents directly It nrust be remem
bered that the equations in this stody ghvo
valoes not corrected for BTPS which may
be obtatned, however by multiplylng the
volumes with & factor of 108-112 In
Table 5 aro given the regreasion equations
and standard etrors of the mean, given in
per cent, for earlier reported studien
Concerning VO it Sa evident that the re-
gremsion coctfistenty in the equation given

(%X} Residmal standerd deviation in per cemt of mesn valoe

becaose of the higher resistance to re-
spiration i thelr spirometric system [6].
Beveral authors have proposed to use the
FEV., value for indirect estlmation of
MVV,. Btrang, in his study of normal
children, multiplied the FEV., values
with & factor 37.5 a figure which bs lower
than those found in the present study for
boys and girls, being 4.9 and 391

by Morse & el wre approximately the
mme a1 thoss In the present study It ks
interesting thet both Cook e af and
Engstrom o af bhave got exponents of
pearly th same magnitede as here and
very near the third power
On!ylurltndb.h.lmhtmnpa'tcd
concerning FEV . Strang  oaing the
Mmme type of spitometer ms here gives o

P y The

between MVV, and FEVy, i high and
thos allows & chock on the cooperation
daring the performance of tho testa
The valoes for FEV % in this study are
in acvordance with those reported by
others [7 15, 16). Birang also found signi-
ficantly higher valoes for girls than for
boye.

The maximum vohmtary ventilation ean

T 1ich quite In

with those fornd in the present study- th
figarrs given by Btrang tn the equstion
Rave been recalculated to meters inwtead
of inchea, The exponent in the equation of
Eng<trtm o o b slightls lower probably

be per either ss & test where the
child ehoosen its own frequeney or where
the frequency js fixed. In this stedy both
teehmiques were used. The highest valnes
were foand for MVV,. MVV,, gave hagher
valnes thun MVY,, This is i accordance
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with Bernstein of ol {3}, who found that
the lawest optrmal frequency at maximal
ventllation is about "0 Tespirations per
minute and that the ventfation mereases
with frequency up to at least about
100 respirations per minute. Both boys
and girds by this study chose mather high
frequencies, mean valoes 83 and 80
respirations per minute, respectively In
adult meterials the stendard deviation i
wmaller when a fined instead of free
frequency is used Becsuse of this and the
pomibility of obtaking
comparison of values from one individual
at different times the mexinmm voluntary
ventifation st fixed rates has been constd
ered more miited for elinieal parposes In
the present study the residoal standard de-
visthons snd torrelation coeffitdents wers
roughly the eame when fixed or free
were used. As the chikiren
aften had difficultles to bresths [n time
with a metronomne and the test thus was
more tedious and tiresome both for the
examiner axd the child it fs advismbis to
ueo freo frequency to obtain .
results,
In previous studies conterning maxi-
‘mum voluntary ventilation free frequency
~ been used extlonirely The oaly report
_wlth the seme mathematicl model Is
the ona by Engstrdm e al  but as this
materlal was examined with quite another
techulque no comparison between that
Investigation snd the present one seems
fostified.

Summary
Tital eapacity (VC) forced expimtort
volume in 1 mec (FEV } and maximam
voluntary ventilation (M) at free and
{ixed frequencies have been determmed hn

JAY BIVRE

Tuniz 6 The ranation coeffrcrents and the
eTponents 18 accordaxce itk the formula
y=a X
(B =height b moeters),

¥C

o.83 Lol
FEV 110 stern
AVVy 8 22220001
Geels
e 11 28416283
TEV ] _asrant
ar, 226 eyt

pormal children, 70 bovs and 82 gl
7-17 years o! age These valuss were
found best corrolated with the cube of the
boight. Bquations and nomograms for
normal vaines and Jower norma) limits are
given.

Statistical Appendlx

Tn the statistical trestment of the smaterial
various functioos have been analywd to
find the “best interrelatronship between
different patmonary funetoas (y-veriables)
and ons or severa) of the predsctors (e vark:
ablev) age (4) berght () and weight (T) for
the two sexes. As the “best function wo
taken the one which gare the smallest
resdual standard deviation around the mean
valoe The result of this trestment sppes™
in Table 2. Howerer the type of function
ehosen was wot oaly determuned from the
magnitrds of the residusl standan] ders
thon eloce from a practem] pomt of vies
a slople matheroatical oade! ko dedr
ble Thus, the most sutable cquanion sens
to expeess tho lupg fupcton alue #9 8
famction of the cubs of the hewrht eccordmd
to the formonis

y « & 0 [
for all interrelatsonsiups

An exeeption from the  the FEV o 04
presented 10 the table Apatres shows (bat
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this fumctlon cannot be regarded as a fono-
tHon of age, belght oc weight. Thus FEV
has only been given with & noemal range
Independent of age, beight and waight.
After the determination of the equatiom
represanting the mean vahie & Jowsr 03%
confidence Grmit wus aleo The
cooflickent of varktion wee shawn t vary
with the £ variahle, being rooghly direetly
propotional to it.

The loganthm ¢ connections

T validet the hung funetion value as @
fanotion of the cube of the height the valors
were also studied aocording to the formnla

)il 23]

If the two types of mathematieal models

y-~

! Bosoun  E. Baurs, 0. Booee, J
Xixiiwrs, L, Burpgrrer
wad BOpTaxoLk, Br Bphomatrio stwdbes in

rﬂnd-o- dcie Pordiat (fieclh) 44 *TT

29

express similar fonctians b must not differ
significantly from 3. For tbe determintion
of & the following procedure has been nsed

In lagerithmmio terme oquation (%) ean bo
expremed ae

y =loga+b logH 3

Sobetlimting In ths equation logy ==
log = i logH =X the following lnear fume
thon b obtained:

-+ X 4)

The metbod of the lesst square has been
osed ¢ determme the eoeflickents.

The resalts are shown in Table 6. A f-test
shows thet the expoment b did not differ
siguifloantly from the hvpothetical vaive 3
in any case (P>0.03).

of i be tract dom Ot
‘“’“‘“""L“"“MP Ruurmoey 8 Leryng (Stecid) 8 ppl 131 193
ad W Rerpustory etwbes m 14 Reicr IL G A stwd dd
ehokdeen "-'m-“-'-\ldnxc-pd:;—h ferences 1n beenthing espactty on
b i T ot by som ph oeal characterratton. O lersity |
F“‘dl‘nAd-Mu JTewn Stwdee Btwiees i Chid Weihare, 7
(M).n :m,l 1932
1 chupa F Kuawoo I 15 LyoweH 2. T . R T sod Picco, T
“"d ¥ ®todws 10

eiklren. V1 rmmunm:,.mm
ehildren and m symaptom free msthmute
bildren. Acks Pesdoat (Siwcth), 45 114 107
"EW‘LKAH-IMI‘ and Bwarr

lon studms in chidren,

Amor J Dis Chiid 168 190 1980
Aomsx.
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Intragastnic Oxygen. Expenmental Observations
mn Newborn Puppies*

3y L.S JAMES® )} A APGAR, F MOYA, N EVISSELGAARD E. D BURMNARD
J BRADY W TUCHMAN J S. CRAWFORD and D A. HOLADAY

Recent studies by Coxon [2] and Cooper
Bumith & Pask (1] oo puppits cats and
kittens falled to reveal any evidenre of
the transer of detectable amounts of
axygen from the gastro-intestinal tract
tothntyw(mﬂehhod.'l‘h.epmntexpeﬂ—

ments were d

six puppirs, and into the portal vein within
the liver via the umbibcal vein 1o eight
for serml biood sampling Theen imtial
procedures wers prompt]l  accomplisbed by
four individual tewma, and inftil blood
samples obtamed within the fiest fiye ming.
tes of life.

rhdhrrthhmhmnlntnthlmmdht
neonatal period, befare the ductus venosns
and ductus artetiorns had closed

Methods and Baterials

Sevemteen puppies were delivered ¢ term
from three pregrant bitches, by cesarean
wection with the aid of nembatal and
soacemylcholine ancathesia. In ten, remplra-
tory movements wers prevented by ad
mmrvering  sucelnyichollne (8 mm both

y and in
m-m-mmmmﬂmm

jo oxygen was d t
the rat of § t 1 lter per munut After
varying periode this was stopped and the
hmge expanded artificially by the ppbes
tion of intermittent positive pressure In

tred and two polyethy tubes (P

’\"l‘mp--ddammnpm.-,um the
«lomach for the wnflow and outflow of
oxypm. Adiitlonal catheters were meerted
mt the sorta Ym the umbilical artery m

Thi+ remarch was swpported by the UK
Pable Hoakth Grants H.410 and Ro390
R-m-rmu(dhlpx of the Flealth
Comel of the Crt York woder
Coatrart 1143

d oxygen saturstion pereent [4). Addstional
determunations of pH and CO content were
dooe uveing the fama mxcroglass electrode
{5] and the Kopp-\atelon mirogasometer
(3} respectivel  The carbon dioxde tension
(PCO,) was obtalned from the Sogee&
Hamings pomogram (6} Unforiunately the
deep body temperaturea were not mooitored
#o that the pH and I'CO values eould Dot

-
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be corrected foc the tempersturs changes
which undoatiedly cosmred

Results

The ten puppies which wem mads
smuele from birth, were all profoundly
anodis by the time intre guatrio oxvgen was
warted (Tuble 1 contral samples) In the
followmg 20 minutes thers was no ovid
ente of oxygen sbeorptin from the
stomach or gut a» jodged by the oxygen
mtumation of the portal vein or aocrile
blood. Howerer when the lmgs wers
jexpanded and artificlal ventiation app-
/mdthuuxygenkrebrml‘lp'mlfr‘b"’
1) In the second period of LG O, ad
minlstration the oxygen Jovels again fell
promptly The fall at this time war nat
quite ax rapd as ween in the second growp
of pupples which were xeately ssphyxiated
(Table %) This slower rate of fall was
probably relsted to & depresed mstabolic
rate a2 & reanlt of severe ackdosls (sveTsge
pH st 20 minutes 6 6)

The pH £l and the PCO, rows at
spproximately the mme rates during

asphyxia (Fige. 1 and 2) frrespeetivs of
the adminkration of LG 0, Al the
animels died at approximately one kowr of
age while receiving G O,

Comment
Theso studirs have demonetrated that
oxygen, i abeorhed from tho gastro-
1 trast in the lmmediate neocatal
period, dovs not reach the portal vein o
sorta In detectable amounts. Further the
changes which wers obeerved in pH and
PCO, Indlcate that there way o neghgible

TaxLz 2 Artersal cxppen axturcion 2 &
cen puppies during the fir § min
wpd

T

Timo ° LI
{tn i) {eantrnl)

3 [ o — = b

2 " - = - '

3 " - - -

< " o o=

I I v - 1

e 7 - B - 7
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oy oo meean
Fig | Serial pH valuss during mepbyxia In mewbom puppies. O ~receiving LO. Op
® =not recervizg LG Oy

»
e Tt

Fig 2 Serial PCO, vakots during sepbyris m mewborn pwposes. O =recerymg LO O
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exchange of CO, when I1G O, was
adminstered. The findings in these puppics
therefors aro ximflar to those in older
pupples and Xittens noted sbove [1 *].
The use of G O, wan completely inef
feetive ax s resuscitation procedore even
though the oxygen requrements wers
mmimized by peralysing the animals, and
the dnctus venaeus, foramen ovale and
dnetus arteriosus were patent

Summary
Ten puppdes delivered by eesarean seo-
ton and paralysed with sucoinylcholine
were given Intmgustrlo oxygen There
was Do evidenos of oxygen abeorption
from the stomach ar gut as judged by the
oxygen ssturation af the portal vein or
aortio blood. However when the lungs
were expanded and artificial ventilation

1.8 Jauxs & al

applied, the oxygen levels rose rapidly
Tho pH fell and the PCO, ross during
asphyxiation at approximately the same
rate in both the experimental group and
e control group Irrespective of the
edministration of LG O, The use! LG
0, was completely ineffective as o resoscit
atlon procedure even though the oxygen
requirements were minimired by paralys-
ing the animals, and the ductus venosus
foramen ovale and ductna arterorns were
patent.
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Intragastnic Oxygen and Resuscitation of the Newborn®

by L3, JAMES' V A APGAR, E.D BURNARD and F MOYA

Witk the technica!

Intragastrio oxygen was first suggested
aa o useful technique for oxygenating
newborn Infants by Yipps [0 10] Follow
ing lfnieal reports by Akerrédn & Fursten-
berg in 1850 [1] and later Waller & Morris
in 1063 [8], the method was accepted ina
number of centers ag ideal for pewbom
rewnscitation  primaclly booawse of fts
satety and simplicity The following studles
were undertaken in an effort to obtain
quantitative evidence as to the effective.
s of the procedure fn the human infant.

Lsterial and Al thods
“ine erphyxisted and 20 normal infants

["“""“"'l’"mmw {1] eaused the b
the L S

T perported by
H-310 ead B2
of Invwmtigstarshmp of the Health
Coancll o the City of Sew Yok mader

Com reet I 140,

Tha rewcarch wag
?ﬂ:hv“—hhof-x

18 63TT13 At Paduarncs Tob &2

of C. Sekleradt

dowwm to becorse distended and tense Even
cne Hter per minate proved t  be too lugh &
rate for samc and [n thess the flow wes
oorrrepandingly reduced. The oxygen om
tent of the gua flowing from the stomach was
ehecked from thmo to time with an axypen
analyser (Beckman, Modsl D)

Blood samplee for the determoination of
oxyyen saturation [4] were withdrawn fram
the poctsl vein, infercr venm cwva or Wit

same xn sdditional eatheter was paseed into
the garta, vis the umbiheal artery and blood
premeare recorded with o Statham straun
gange and a direct writing polygraph or &
salpe menometer

chmu(t}nhnpq—tmdmnmuknm
the ¢irculation t  ensure maximnm distriba

mght duffmse mt  the tungs, two experimen
tal dewrns were adopted for the sephyxisted
group. Infrre (Nou. 1 _, 3, 4. & 8) anugly
frtting endotrachewl tube was inserted and
control blood samples were taken dmrmg

intrageette cxygen (LG O) was com-
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Fig. 1 Prreent axypen sstorstion in serial blood
T 00 miumtes of 1 DA - rmbiioal seveny 3 it '.'L.W..,-,,mm:""mdm.m

menced, Once gus was flowing back matls-
factorlly through tbe cutflow tube and the
-bdm:mrudittndei-nﬂ]ehlrmt[h—
tron was and the eod heal
tabe occinded, In tho remmining four of this
group (Nos. B, 8, 7 &£8) contral blood
samples were taken with the mfant spon
tAneouly hnzhlnx W% oxygpen.

the infant v:aﬂl:nnedto bn'llbe wh!.loiutn
gustrio oxvgen wua

In ten of the normal coatrol group serial
blood smmples were taken from the portsl
vein, inferior vena cava and keft atrhom
during the first 30 minutes of U the mfant
breathing room air The cathrter position
was ascertained from the pressure tracing
2nd the Wood axygen ssturation Half of the
remaloing ten were given IG O from
within three minutes of delivery The other
haH were oaed as controls and given (ntra
aatrie nitrous oxide

Mmmwhwmwmim

Results
Asphyrted groxp (sco Table 1)

The five Infants who wers well asypes-
ated when the lungs were ventilated with
oxygen became severely hypoxic when the
endotrachenl tube was occloded and 1€
O, substitated for pulmonary ventilstion.
They could be read(ly re-oxsgenated nben
artificial ventilation was rein trtnted (Nov
1 2.3 4 &8) In the remaining four #bo
were breathing spontancously (\es 5 6
7 8) there was no rise In axvgen fevel when
gastro-intestinal oxypen wa grvren Ooe
mfant (No 7) even showed a [all (18 —
3 ) powibly due to spintng of the
diaphragm by the distended sf mach.

Normal growp
Tho pervent oxygen sturation st birth
and doring the fist 00 mmates of Lfe in
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the umbffical artery portal vein frferloc
vepa cave and keft atoum are ehown in
Fig 1 It may bo seen that the nrean
valne In the portal veln is cormiderably
higher than that fn the inferior yena cavs
In some {patances It was almost equal to
that found in the kft atrium. When the
postal vein oxygen level in these infants b
compared with the values found in normsl
infants recelving | tragestrie oxygen oc
ntragastrio nitrous axide (Fig ) it may
Le seen that there s no difference The
infants recetving intragastrio nitrous oxide
remained wake and vigoroms and were
clinkeally indistingulshable from those
recefving ¥G O,

Comment
Thewe studies have shown that when
the aborption of oxvgen from the hings s

and rengs for 10 Iofacts breething room air. O =valms for
unfuumnh'l-.LO O,A = valnes for § nfants recriving iIntragustrie

patbologicslly impaired or prevented by
occluion of an endotrachesl tube abeorp-
thon from the gastro-Intestinal tract s
negligible Faiflure of abworption cannot
be attributed to circulatory collapee since

tiatlon was recommenced. The gastro-
intestinal route therefore cannot be used
as an shermtive to the lnngs for axygena
tion of the newbarn.

It was of congderable Interest to note
that even in the previable infants ade
quat blood kevels of oxvgen could be
maintained by artifichal ventflation and
forther that this could bo achieved with-
out spparently dermaging the lung peren-
chyma

Relativelr high Jevels { oxypen in the
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portal vein of normal infants did at firt
mght raise the pomefbility of some added
absorption of oxygen. Howover ximilar
valnes sees {n thoes infants recefvmg cither
intragastrfo axygen or nitrons oxide
indieated that thia was These
high values conld be explamed by o lower
axygen corsumption fn the gastro-intes.
tinal tweues or differences In regional
cirenlation times.

Why then has this teehmque appeared
to bo of valos from the clinfeal pomt of
view! Regurgitstion of 100 % oxygen into
the pharynx from where {t conld diffuse
into the lungs, is one posdbility This
might accomnt for infants mproving W
calor In the abeence of visible resprratory
movementa, The donbls humen catheter
wraally employed might also be acting
as & pharyngeal airxay holding the tongne
forward in the limp depressed infant.
If this were so the benefichl effects
attributed to 1G O, could be achieved
as well by maintaining a clear airway and
adminbtering oxygen Into the pharynx.
Fhpally it is important to bear in mind
that the chemo-receptors are rugged and
continue to stimulate the respiratory center
which responds under conditiona of severe
/hpb’yx:h. We have observed well-coord!

nated decy garping in an ifant with oo
measursble oxygen in the arterial blood
and o pH of 65 This ablirty of the new
barn to rewpond under conditians of severs
wphyxia makes it difficult to evaloate &
particular revuscitative procedurs in the
abwence of controlled observations.

The uw of intragastrie oxygen 1 alw
not withont danger f3}. Tt may redneo
ventilatory movementa by presaure on the
diaphragm, and ruptare of the stomach
has been reported [7] Perhaps the greatest

L 8 Jawrs & gl

danger is that it lulls the nares or phest
clan into a falso mense of seeurity and
prevents hfm from thinking of, or applying
effective veutllation

Conclusfon

ANeglgible amounts of oxygen are
sbeorbed from the gastrofntestinal tract in
the human infant. High levels of oxygen
obeerved In the portal vein of novmal
vigorous {nfants, are probably related to
differences in regional axygen consump-
tion or elrcalation.

The teonigne of adminlstering gas into
the stomach s 5ot & benign procedure and
carries  definite dangers It carmot be
coostdered of any value for resuscitation,
nor as an sdditional souree of oxvgen for
the sick infant The only effective wat to
reanscitate a nowbarn Infant o by el
monary ventilation efther through the
Infant s own efforta, or by the applestion
of intermittent positive pressurs

Sommary

The sbearption of oxygen from the
gastro-intestinal trict was ytudsd lo nioe
asphyxated and 20 narmal infants. There
way no evidence of transfer of detectabls
amounts of oxygen from the gastro-
intestinal tract to the eystemk: blood i
the asphyxiated groap when sbeorpiion
from the lungs was pathologheally i
pabred or preveated by occhuon of a0
endotracheal tube High oxygen level
were promptly achieved when palmopary
ventilation wa institnted Relatively high
Jevels of oxygen in the portal venoos blord
of normal fnfant breathing room sir could
pot be attrfbuted to added sbeorption
from the got alnes similar vatoes were a0
when intragastrio nitrou oxide wa given:
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The technique of sdmmistering gus into ddered of any value for resuscitation,
the stoeaach s pot a benlgn procedwrr and  poc as an additional source of oxygen for
carries definite dangers. It cannot be  the wick infant

Relerences
1 Aroexix Y sud Fossroorea, ¥ Araas, ¥ administration of
in of oxygen In | axygen. The Lamcrt, 1 737 1039
tratwenit J §. Reswrcllation of the Nexborn I fent. C. V
Obet Gymses Bru Emp, 57 703, 1930, osby & Lools, Mo 1
2 Araun,V Howo v D A Jawss, L8.and 7 Sroxcra, B. P Ruptwed efomach in
Wrzoneor 1. M Evalmtion of the Dewbarn oxygem.
jtant—Becomd report. J A 3 4 1681983, dew Laal JMod J §7 304 1938
230 s Wi H. K., D Resuscita
3 Bamam, H sdmislstration of thon of the newborn with ntregast ce cxvgen.
The Lancet 1 884, The Lancet £45. 1737 1034
4 Hociors, H. Macooxurn I, O'Har * Toerd, Aa
tomax J A. amd Vrsoxa, A Refiability Alenschen. Bisckem X, T8 278, 1917
of wwthod of estimat 18 Yirrd, A: Ober die Bebandhmg der Atem-
ing oxype, J dppl Paypeel, 8 L, stbrungen bei Frobgeburten durch direicte
1935 Zafobr vom Banersof! i den Jagen, Aok
8. Jawxs, L. # Mova,F Boawawd E.D and Purdvat (Slecih), § ppl 1§ 122, 1925,
Sutunitted Bept 23 1902 Howpital
Aterpted Oct. 20, 1942

022 West 165th Btreet
Tewlok 3L XY
TB8A.



| &7 & L

Tluxx |

Acts Prdiatrien 52, 253-288. May 1983

Mmmwcu(hmmmmn-t&mpmm
Children's Hoapital, Stockbolm

Suscepubihity to Infections Disease, the Responsc to Active
Immumzation and the Antibody Titres 1n Diahetic Schoolchildren

by GORAN STERKY

The inter relationship between diabetes
mellitus and infection hes been much
debated and no clear picture is yet avail-
able [10 38]. In the pest infsctious dis-
cares especially pulmonary tuberculosis,
ocntributed to a large propartion of

Materin] and Methods

All diabetie children attending schools
Stockholm during the sohool vear 19501460
were registerrd. A non-diabetie control was
sclroted for each of them socording to the
social twin principle For different ressons

{lity and ) the floal

diabetio deaths [38 50), but the ad
of recent times, v.g higher stapdard of
living, antibdotics, have naturelly attered
this gitnation a great deal. And yet today
opinfoos still differ as to whether diabetio
patients haye s mnoomal or incressed

to infection. Hecant text
books 15 36] wum up earlier studies in
statements supporting the view of low
reslstance to infectious disease fn tho
dinbetics, at least in the poody controlled.
As regards children and adolescents with
dlabetew hardly any information besed on
cantrolled vestigations is avaflable in
thess respects,

In studving different factors of prognos-
to sigmficunce in fuvenils diabetes, a
matertal wax asembled which, with cer
taln supplementary arrangements, could
also be maed for an investigation of the
children # mode of reaction In infectious
disesse Thie paper deals with & eliniesl and
sero-bacteriologionl stody on a group of
diabetis schoolchildren and matched non
diabetlo controts.

groaps comprised 145 diabetics (87 9%} and
128 non-diabetics (81.9%) of which 238 wree
matched into paire. The chilkren i 8
matohed pair bedonged to the same sex and
class ¢ mebool and wern similar as regards
age, sockal group dwelling standard aod
number of siblmge [53]. Tho number of
casca stodied in the different aspects b t
be found 1n the figures and tables. The
variation In the number { perticipants
could not be attributed to any speeiel came

imto five go groaps 7 10, 1 1, 13-4
15-16 and 17-*0 years. Only very fow cascs,
however wero a8 young as 7 or okler thea
18 yrars, The soctal grm pmg 1
wlith that generally met with in Stockboim
[83]. The mean daration [ diabetes was &4
veart (range 8 months-18 years) and 413
f ofl disbetics were clasafied aa of “po
control {82, 55]. The therspeutio prneips
followed at Crown Princens Lo 1’ Chid
ren's Tospital an 42.2  of the liabetis i
the prownt materal have hecn teweribrl
previowly [30}

The intention of the study wea t folfs
the two growps during the sehoo! yrar 1900
1061 During the sprmg of 1000 afl famiB=
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two-week perbod I Septemb

applied. Included In the group of weut
resplratory dweeses were those with Jocal
as well as gentral symptoms. As could be

agein in Fetwosry 1881 all children were
eulled t the hospital for phywical examina

dren were requested t - appear on both those
aceasions only {f they were subjectively free
from infectioos disewss. The mothers were
inwtrocted t report every incfdence of illncws
in thelr children, even the alightest wigns or

bowsver coald be attended by the autbor In
perscn.

During & personal intervitw with the
motbers at the end of the oheervation period
in May 1961 it wae posuble t cbeek the

were too mmreliable to permit ne fo distin
ulsh between ilineeses ccomring before or
after the ooeet of diabetes. The motbers wers
a0 asked t - eledfy the frequency f acut
infections diseases daring the yrar of study
It threo lawes: seldom, once s month,
or more than once  menth. After completion
of the sudy the achool attendance sbrects
*TTe reviewed and the mumber f absenteo
bours or dayx noted. Duo t differences m
theform  { registration in the varions schooks
only mat hed patrs were anwlywed in thia

¥

Tn recording the inekdence { acut -
Section dleease many difficnltbes were met
24h 1 order wot to over- or underewtimat
the frequeney the folloming procedtre wis

d, many chidren mffered gustroin
testnal disturbances in the course of an
infection begmning in the upper reapimtory
tract and theso cooditiony aro therciore
treated mder the heading of sent  Infectioos
discase Clearly with Tinesses of thi nature
H# i fren difffioult to know whetber a ehild
bas saffared from a sequenco of differemt
filncssen or from exacerbation [ the same
oo, and whetber this, again, has been doe

o the darstion of esch flinees coukd not be
assrumcd.

In February 1961 pbaryngral and paso-
pharyngeal swabs were taken, mmmedistely

in direct smear culture oo eold medin are
reported. As aentely @ ebildren did not
take part the findings represent “healthy
earrers  alooe

In May 1981 ol chBdren wers invited to
tako part in a typhoid/paratyphold vaecens-
tion programme The antigen enployed was
the ardinary vaccine prodoced at the Sweduh
X thonal Bactericlogical Laboratory This
preparstfon cortains sbout 2 billion bacterin
per al (Salwonella typh 5D%, § paratyphi
B2, and 8 paroypk A end C 1_8%
cech). 0.23 ral was giren subcutaneowdy o
each gmbject Blood smples were obtained
before the veccination s well as 10 and 20
ds  fterwards. 8mce it wes pomible to
manage more frequent sampling, caly one
myection of the vaceine was porven In order
t prevent the possmble distortion [ the
resalts by booster ffects.

Blood sumpies were taken by vealprmctare
m sterle gieae tubes with serew cap. The
blood was aliowed to ot at room tempern
ture the serum scparated (T and stoeed in
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Tasrx 1 Anamncdic data

Muhhwuw-umhdmmmwmlhmnm
Diaheticn Noo-diabetles
Total Tats)
I’B;y)- ((l;:i; {149y Bogw Qiria {38}
—— '] (44
Condltion L n n - {-I (-’
Pertaule 3 &0 81 s 31 43 T4 "
Wansies 58 a3 s 7”3 - o 0 N}
Chicksnpos 81 (] 1313 o7 4 a1 E T4
Raobells L n as 4068 18 1 41 mnt
Mumps n 4 T4 81T 32 » n M3
Beariet fover 12 14 3 182 7 7 133 SLg
Otitls medie 2 2 47 pLE 18 17 n ®.
Adsocidectanmy 13 4 *7 e 1 12 1l He
Allergio diorders 4 [ 10 10 s 9 1 ns

the fruren sate untd anslyzed. VWhen
mificient sera had been obtained the titres
of all thres of the fallowing antfbodies were
determined: antistreptolysin AS; [25], anti
ABta; [4%) and sxtipneurpo-
lgsin, APn, (67} Tho Widal test was per
formed cn sera from the vaccination study
and I the sumple sufficed, an asmy of the
sbove anilyuin ({tres slaa. All samples from
both of the children In a matehed palr were
abwayy aasayed together in order to eliminate
variation in the test system.
If pot otherwiso stated, tho aiatleticel
trestnent waa performed according to the y2
rmethod

Results

The dats obtained from case hlstaries
wre Lated tn Tuble 1 There {4 & good
correspondence In the trequenct of vagous
dlsorders between the two groups. The
grestest difference fa found for ecerfet
{erer but the namerieally higher incidence
among the disbetics is [nsignificant (P<
0.2). Analyals in respect of age revealed no
differences betwren disbeties and noo-
disbetics. A uumber of other infections

dlseases had aleo ocourred In both groaps
but thelr frequencies were too small to
permit statisticsl assesmment,

In Tabde 2 the frequency distribation o
the number of alwentes days is compared
in the matched palcs in which the chikdren
remaloed classmates doring the school
yesrof stady The mean namber of dayeof
abeetice per chitd and yoar was 221 [a the
disbetie and 138 I the non-dmbebe
group Age had no pranounced infloense
bat 40 dlabeties of failr” coatrol bad s
mean sbeeneo of 108 davs & opposed t0
& mean abeence of 3 0 for 32 growped &
of ‘poor” control (1~1.3, p 0% Inthe
matched pairs the higher aleentechm
among ths diabetlor wan of the mo®
magnitads in both ecxes amd during both
school terms of stody In 3% of the
pairs the diabetic was alrent from scheol
foe & Jonger period then the paired clav
mate On sign test this Lfference wss
found to Le highly eignficant (p Q.00
Tho oumber of days of abwoce durmf
the achool yrar 19,8 103D dbplased the
same diflerences as Jor the yrer of stody
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TARLE 2. \wmber of deyy of absence dunag the ackool year 1960-61 1a 7 matched paire

Diabotses on-diabetics
Total Total
Xo. of days Boyx Gila ——— Boys Cits ——~—
of - - " % g » %
-9 13 ] 18 243 18 17 n e
10-1% 12 * 2 A 15 16 23 ns
20-29 . 8 12 la2 5 s 10 135
2018 ’ T 18 21.8 2 4 . ar
>60 2 5 7 s — - — —_
Total kL] “ kel 1006 - § ] 4 100.0

(89 pats, mean absence D=225 davs,
¥ =129 days 70 1%, p<0.001)

At the Interview the mothers reported
8 (11.9%) disbetio boys and 8 (118%)
diabetio girls to bave sffered from acute
infectious disease once, or mae each
manth. Corresponding Hgures for the voo-
diabetio group wers 5 (8.3 %) and B (121
%) There were * cases in the diabetic and
3 in the non-diabetlo groap where the
mothers reported mare frequent {inewes
than had previously been recorded.

A fow cases of epidemio disesss ocourred

W s
o

[

during the period of obwervation (Table 3)
N\o intra palr difference coald be seen.
The incid - cricall b
higher for the dmbetlcs but the number o
to0 small to allow any eonclustons

The incidenee of acute infecthons disense
s given in Tables 4 and 5 and Fig. 1
Tha total number of Infections™ is wignt
feantly higher among the dmbetios than
among the non-diabetis (p<0001). The

advancing age (Fig 1) and the higher
morbidity among diabeties disappears in
the two oldest age groups The diabetics

Taree 3 Iradexes of certmn eprdemic
diseases during the persod of observation

Deabwtrcs Non-diabetics
—_—
Gkls  Boys Oola

T e oam
© ol
wlulel
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Tanre 4 Incldence of acute snfectrons disease 1x relatron fo age and ser

Tigores 0 bracket  denct

romber of eames.

Diabetics on-disbetics

Boys Girla Boys Girls
~Infeo- “Infer “Infeo- e
Age  tlons™ “Infectk tiona™ “Infects tioos™  Inf, tons™  Infeetions
group » per cam n PeT case » Per cate » e case

10 4 .4 {1 4 23 e 2 12 (1 LU
11-12 2 3 Qan 1 1 Q2 707 (e uooI- %
B4 B L8 (1 N 14 (s v 13 (g 1712 e
1818 2 18 (n B 0y Ly 13 1k (m o 1 ap
1-20 8 o8 (@ 15 14 (1 11 oan FRY B
Total 12 Lo (87 1 18 (18 1313 (s I

differ especially from the non-diabetics in
displaying lower frequency of cases with
out any {linem and aleo in duplaying =
greater number with frequent incidence
{Teble 5) The occrurence of infectious
disease could not bo connected with soclal
group crowding fn the home or with the
degree of diabetio comtrol Amamng the
dinbetlcs there weres 3 cases of wrinary
infection, 3 of dental and 9 of skin infec
tion, severe encugh to need medicsl
treatment. Among the non-diabeties the
correspondimg figures were1 0 and 1

indicated in Table 6. Potentially patho-
genlo bacteria were found mare often
amang the diabetica than among the roo-
diabetics (p<002) As regards the In-
dividual types of bacteria no significent
differences were found (the difference was
greatest for Aatreptocoed (p<Q1)) e
age distinction was observed

The mean value of all recorded antibadr
titres was calculated for each cuse and.
when two or maore serum semples had
been tested the range” within whkh
the titres had varied daring the obwervs-

The bacteriological isolations from pha  tion time 6. the quotient of the highe<t
ryngeal andjor naso-pharvngeal swabs are and Jowest titre obecrved. All thive anth
TapLES Distribution of coses with caryang xcrdencs of acwte anfections diware

Dimberties Non-disbetes
Total Tetsl
e, of Boys (i ————— Boys  Cils  ————
“infleetions LY L]
13 1 M 234 13 o 4 bed
? i1 i 20 2 1 * 3'L:
2 13 16 ] 0.0 It [ 0 llu
3 10 1 1 143 ) 10 3 3
N » s 1 97 H ' 3 -
sort 3 3 3 - — -
L . 143 1000 © es 1% 16

Total
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TapLr 8. Combined resulls of bactersological caltures from pharyngeal end masophar

yugeal

Figures in braalsts denote totsl oumber of cases. From 8 dlabetics and § non-diabetios two difermt
specics were

Duabetica Yao-dlabetios
Girle (130) Girls 1.5

() (67 60} () —

- - - » n " -

1 . 13 100 1 + 40

Steph, srens 13 13 ~ 20.0 1 & 129

4 . 10 77 5 3 [

H. infloentae + 3 7 a4 3 3 48

Total S % " 411 0 15 EL 220

Dntietics N, chobetics Iyxin reactions were performed in 103

" o Antistreptelyen diabetls and 104 non-diabetic children.

» The average number of sera per subject

was 3.5 for the diabetics and 37 for the
> non-disbeties. The distribation of the
- munmﬂ]ndyﬂhubg{mi.nﬂg‘
which indb & genersl cor
-

T11 betn.-cntlmrlﬂum-ntﬂ:dmtnlbem
) L .,gh groupa. The “range” of the tlre changes
- Antsaphylstysn wes about the same at different levels of

mean titres and that of the diabetles did

»> not deviate from that of the nan-disbetics.

» A greater than twolold changs in the

antibody titre was found as frequently &

he both groups (Table 7). The averages of

- the individoal means were also correlated
1

1 to the degree of diabetic control withoat
revealing any differences for any of the
Antpreomaiytn titres. In the youngest age group the

= disbetke chikiren hed & higher wrerage
= for the mean level of AS (Fig 3) and APn

than corresponding non-diabetics. In the
he matehed patrs the frequendics of very bow
- Individual titre values were analysed after

H I divdding the materials at dHferent levels
(T ble B). The diabetics had fewer AS-

T 2 Dastritation of the indn dhual mesns of valees <23 lems APn-values <230 but a

andthod . -

Teoni-cia bet ice. higher frequency of ASta titres <0.5 In
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Tases 7 Greater tan twofold change wn antibody tilres during the whole period of
w103 dwabetier and 104 nondiabetica,

Diabenies Non-diabetics
‘Total Tetal
Boys  Giis —_— Hoys Gt ————
n n n k1 » n %
A8 n 18 40 LY ) 13 1% 3 L1
ABta 3 + T a8 B 3 3 1
APn 1 n 47 4ae 18 i 2 »e

the youngest age group (7-10 years) the  As “Infected” cases were omitted the
frequency of individual AS<200 was  possibility of correlating different obeerra
41 0% among tho diabeties and 84.2%  tions was diminished. In the cases {n which
among the noo-disbetics (p<0 001) potentially pathogenic bacterls were ol
The distributions of the erythrooyte eted (Table 8) the extent of grester than
sedimentation rates from the two ssmp- twolold titre inereass which had ocetred
lings are given in Table 01 The diabetios
have s higher frequenty of alightly clovated
ESRs in both samphngs. The ditferences Mea  Hlre
between the Beptember values for the
dlabetics contra the non-diabetics is prob- o
sbly significant (p<002) The results of
the two samplings differ for all eategorh
tn bowing a bigher Inckdence of dovated
ESRs in Beptember There 1 a probably
sgnificant diffecence (p<008) between "
the frequencies among the diabeties for

S w2 ue mE DA
A ) gy

Tanrn 8 Frequency of low indiridwal trtres 1n the maiched pmrs.
Figures fn brackets dencés total number of sera.

Duabetics Non-dlabetics

Pentoiuiilig b catatiend Probalibty

n - " - of st

w00l

AS<23 0 7.8 (289 a 215 22 [t
! - 54 (181 a3 LT r

b 22 80 g—‘u 4 o ey r 0

APn< 'm0
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Tastx § Dutribution of ESHs 18 September 1960 and February 1961

Diabetics Foo-dabetios
Total Total

Boys Qi ———— Boys Qe ———

ESR, mm/a » » n = n n » “
Q-1¢ 43 41 L] e L3 24 100 na
1 n 0 3 P28} L] L] 18 122
Total L1 128 100.0 13 ] 123 100.0
*10 H 5 »n 3 ™ Lys
11 120 4 s ’ 125 4 4 L3 [ 5}
Total » M 1008 L] 4 L] loa.0

from February to May was investigated.  titre changes from Beptember to Felmoary
Howerer only in wingle cases could any or from Felruary to May was the same
camection be established. The dmtribu- frrespective of diabetes or level of ESR

tion of antlbody titres In relation to the  The agglutination titres to § typhi H
ESRs from the sampling in September Is  antigen are given in Flg. 4 in the form of
given in Table 10. No differences were enmulatire frequency dlagrams The find.
found between diabetics and non-diabetics Ings for the various groupe are very
and the frequency of pathological titreewas  similar and there was furthermore the
B0t dgnificantly inflnenoed by the emall same number of cases in both groups
Inereases in ESR. Positive bacteriologioal  sbowing titre changes between the two
cultures were found as often in cases with occasions of blood ssmpling. Only In
EAR 0-10 a2 in those with ESR 11-20  single ceses, to the same extent in both
The frequency of greater than twofold  groups, was thers an antfbody responso to

Taxtx 10. Frequeacy of pathologienl (itree (AS»200 ASka>1d and APn>d00) 1n
relaton fo the ESR

Dinbetlen Xen Disbeties
ESR mm/h e-lo 11 20 =10 11 20
Xo. of casss L) n “ 15
" 3 - » = - £3
AS dlerated [l 767 20 T4 -] o 10 7
3 34 4 50.0 ] 487 [ 53
APn cevated = g3 s [31] 4 (] 13 7
Two titres elevated 4 83 1 13 1 L1 . 40
AN titres elevated £ e 10 1.7 30 e 8 333
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other antigens than § iyphs H. Nelther
age par degree of diabetio control in-
fluenced the antibody response Bubjective
and objectrrs slde effects to the vaceina
tion wuch as fever and paln were few and
as frequent o disbetics &2 In pon-diabetics.
The experientes of the diabetion were in
fact 20 good that moat of them accepted
the second vacens dose offered. On only
& occasions (about 3 , of infections given)
war such ap influenes on the diabetio
state reported as demanding extra meas-

ures.
Discussnion

The material used in this study was
assemnbled to throw light ot various
aspects of dibetes melhtus in chikdhood
and adolescence For mont of the separato
studies in the series of investigatfona
performed on this material it was necessary
to examine the children when they were
free from any form of scute infection.
Then stodving immonologleal response
this is of course a drawbsck as also the
limfted posmibility of supervimng the
tldren and collecting blood samples and

eumalative
pon-ditbeties. \o. of wxamined After 10 dere

M daym D 1% X 69

swabs in connection with acnte fineeses
However 1t was considered worthwhile to
attempt a survey of vuriony chrrumstances

4 with smsceptibility to tafect
diseass fn diabetes

It might bave been expectod that the
parents of the diabetic child would bare
had move interest in this investigation than
thaes of the non-disbetle, but the satkor
way not given the impression of obtatuor
lews accurate information from any groop
of parents. As in stmilar studies In Stock
holm [*1] cooperation proved casy fo
extablish with the parents and they acemed
0 appeeciate the advantage of being offered
ready advice about the chikdren s bralth
without having to pay for it. The observa
tion of & higher incidence of fnfection
discare among boys than among girls aod
the declining rate with advancing e
tallies with the findings of othen [, 691
and spesks In favoor of the reliabifits of
registration.

The definition of [ines epeeally in
the field of “"Ph"w'y diwase aod the
quertion of new” fllness or the progr
sion of an old one have brecn the subject of
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meh discosslon [2, 18, 21 33]) Every set
of eriteris will lead to some
tion of the facts [ ] and this, together

increaned Incidence of episodes of fllness
(Table 4) end the number of days of
abectico wns higher (Table 2) when com
pared with the non-diabeties. ™o ecom-
parable figares have been fornd elsewhere
bat some information s avaflable for adult
dimbetio employees. Thus & higher rate of
sickness abeenteelsm has been found
among disbetio workers than among
comparable non-ciabetics [6, 43] In their
well-documented study an 408 diabetio
employees Pell & d Alonzo [43] found no
increase in the incldence of absence dus
to respiratacy infections or dlecases of the
digestive syxtem. On the other hand It was
obeerved that after the onset of disability
the non-diabetles retrned to work earlfer
In the present material (Tables 2 5) it
scema ay {f the greater ab tsm and

been comidered [8 10 13 15]. However
adequate regulation of diabetes doring
acute infectious disease demands special
precautions, one of which i to give a
diabetio child a somewhat looger time at
home to recover after an acute infection.
There fa good reason to belisve that this
rule is commonly observed and, i this
holds troe, the minoe differences observed
between disbetics and non-diabetios as to
the incidence of aeute respiratory disease
and the distribution of the varioms anti
Iysin titres could be given an at least
tentative explanation.

The special peotection of diabetic pre-
schoal children In connection with acute
respiratory (lnesses most lkely to be
primarily caused by viruses [2, 27 56].
may diminish the risk of baeterial super
infection to which they have been supposed
to be especially liabls during such & period
{80]. Therefore when entering school, the
diabetie child may lag behind its non
diabetio classmates with regard to the
i ' effects of i

d bacterial

higher frequency of Infections discase
emony the diabetics la confined to a Uimited
number of cases. This obscrvation tallies
with that of others [3 20 43] The dia
beties groaped under “poor” coatrol had
& somewhat higher mean number of days
of absence than thow under fair™ coatrol,
It was tmposihle to deeido whether the
Qlabetics suffered from soverer types of
Mness o if e and the same type had led
to & voluntary longer stay at homs by
the child with diabetes than by his non-
disbetic fellow Disbetio patients have »
FTeater need of Insulln during Mness (15
) The cates arc not fully known but
circulating tnsulin ant gooits, increased
sdreml activity and other {actors have

1T 2478 dom Padierics Vol 02

discases This lag may not be overcoms
untl the teens.

The lower incidence of very low (<.5)
AS among the diabetics may thue suggest
that there are frwer suel subjects who
have escaped streptococca. infeetion for
« time as long as to allow & reversion to
really low AS values For the 7-10-year
group, where this tendency should be more
proooanced  than emong older children
[80] the above ohservation Is also wup-
porter by a high incidence of acute
respiratary ilness, of scarlet fever and
Ty & higher carrier rate of ftreptococd,
ae well a9 o significant]y bower incidence
of AB titres below 200 The vervy low
incidence of really low APn titres in the
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disbetic group may be mterpeeted In the
same way

On the other hand, the diabeties had &
higher frequency of very Jow ASta titres
In keepirg with the above line of argument
the explanation of this shonld be a lower
Tute of staphylococeal infections among the
diabetica, due to & diminished exposure
or to a higher redstance. This, however
appoars improbable. The disbetics were
somewhat more often carriers of stephylo-
000cl than the non-diabetics [of. 53] and
they also had more frequent infectious
condftions (e g akin infections) often known
t0 be eameed by staphylococad The poseibi
Uity therefore remaing that some diabetlo
children have s low abllity to form antl
bodties staphylococed [cof 3]

As may be seen from Flg 2 thers was a
ood carrespoudence in the distribmtion of
the averages of the various antitvain titres
n the two groups. The titre changes both
the ‘range and the frequency of greater
than twofald change during the year were
of the same magnitnde in the disbetic as
the non-dmbetic group (Table 7) This
impliea no major impairment of the dia
betice ability to react with the formation
of antibodies to common Lacteria.

3 The actlve immunization was under
taken i order ta exert & constant antigenie
stimuius on all children. The typhold/pars
typhaid vaccine was chosen as containing
different antigens to which the children
had not previoualy been tmmuomzed and
of which they woukl have some benc.
fit There were no increased side effects to
the vaceination among the diabetics. and
the duabotle state in {tself shoukl probably
not Lo regarded as & contradiction to
astive immonhation. A reaponee to §
typht H antigen was generally found and

odraw sTEREY

reaults were strikinglv similar in both
groups (Fig 4) Actlve immuntzation has
been employed by many Investigatons
both o experimental animals [45] and
clinfea) material [40 4 ) A derroased o
delayed antibody formation In eonneetion
with typhoid vaccination in adult disbetie
patieats (40 47] and to taphylococens
toxold In dlabstio children (3] bas been
shown. Varlations may be found in the
responiso to different types of antigenk
stimulation and the antfbody titres pro-
voked by certain bactenal antigens in the
present  study cannot with certabnty
be taken as being representative of the
over-all antibody potential of the patient.

During periods mare or less free from
epldemicn the etlologlo agents i acste
respiratory illness scem to be very complex
[50] and even very intense investipations
of closed communitiea have falled to rereal
the etiology of more than a limited propee
tion of obmerved ilinewscs {*7]. During the
period of observation of this stady o
major epidemics occurred among the It
habitants of Stockholm and comequently
there was no known infectioms apen!
bacteris or virny, which was ay widely
wspread and potent as to pravoke antibody
titres to such an extent that differences
betwren the two proups mght have been
obrerved. It was therefore conridertd out
of proportion to attempt virus Holatln o
tests for virue antibodies

Tho camme of the increnwcd Incidence of
elovated ESR in dibetes mellitus bas
beea discamed presiousds |3 30 31 34}
The differcnces In frequencr of siightle
elevated ESR between the two mmpbngs
in the present stady pesk agamt &
conpecthan betw een ESR clevation and the
diabetie state per ac at irast m the &8%
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groups stuthed. Due to the exclusion of

was, bowever impomihle to oheerve any
major differences between cases with
normal or alightly elsvated ESR aa regarda
titers oc bacteriological findings.

Tt wus not possible to demoustrate that
the degree of diabetio control In this
material had any influence on the ability
to form antibodies. Tt 5, howorer very
difficult to evaluate the degroe of comtrol
over & long perdod [30] and jt ja thes not
known to what extent the patients might
Eave been ketotlo even if the mayority on
roatine out-patient vhit, were found to be
non-acldotic. Werk & Knowlew [63] have
recently demonstrated that many dinie
ally well adjusted pstients nevertheless
have an increased amount of circulating
ketooe bodies. Since the findings of
decreased rexistance toinfection in diabotes
have been made oo animak [9] and
patients [44] in ketosss It seems to bo of
the utmost trrpoctance to make all efforts
to aveld this stoation. This fs fuorther
underlined by the findngs of & normal
response to immuntzation [81] and restitn
tion of the early gramilocyte phase of the
local cellular respomt [+4] when the
patients have been treated and are non
ketotle

The formation ol antibodies must ba
convkdered ay only one of the many factors
determining the abity of & person to
et infection. A great number of factors
bare been dlacumed in connection with
Detural reslstance” to Infection, for
example environmental factors ( 1 39
48 and others] nutrition (cspecually pro-
tem (11], vitamins [!] od fron [*0])

53

hormemes [4 33]. phagocytic propertion of
the reticulosndothetal system [10} and
genotypes of both host and parasite [16].
Some of theso varlables have been in-
vestigated in diabetes mellitus. Richard
w0a [49] cuggeated on the beds of anfmal
studles that the state of eeliular nuttibon
(tn his work the amount of Hrer glycogen)
is a wgnificant factor in determining the
antlbody response. Non-specific defence
mechantuns such as the properdin syatem
[12 22, 41], the amount of complement
[47) and varjous activities of whole blood
[37] bave been found to be esentially
normal m controlled disbetes. In alloxan
disbethc rabblts Juhlin (28] found a
decreased  phagocytic activity of the
reticuloendothelial eells This may well
1h to a d ved resist to
infection in dlabetics, especlally in uncon
trolled diabetes where b may
camm 2 “blockmge” of the reticuloendo-
thellal syst m (S 35] The early theocy
of Lassar [31] that the incressed glocose
econtent of the blood and tisue=t was the
responsdble factor has been repestedly
questioned [1., 37] and later experimental
date [87 48 64] and clinica] obserrations
{64] do not favour this view The rela
thombip betwren certsin gumma-globralins
and Immunity i evident [7 17} In
materials inelnding diabetios with hypo-
proteinemia a correlation has been found
between antibody responss and the serum
proteina (14 04] Howerer the level of
gamma.globaling as reflected quantitati
vely by paper electropburesis has been
fornd to be ewentially notmal in the pre
sent diabetic gronp [34] Nor haso obricus
sgny of nutritional deficleney been b
serred [51]
Infections discases espeeully pulmo-
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nery tuberculoats, no longer domimate
mortality in diabetes mellitus [24 36] An
Increaved merbidity in tabercalons, how
ever atill occurs among disbeties [50] but
they have no less a chance of surviving
than non-disbetlo tuberculoss patients
[24} There are few modem {nvestigations
on the susceptibility of diabeties to other
infectious discases. Tho increased number
of skin and unpary Infections In the
diabetics of this matemal cannot be
discussed a8 no systematio registration of
these diveases was made Differences in
acuts common respiratary diseases have
been observed in the present investigation
but they are mote likely to be due to other
factors. However the Information ob-
tained in this study 8 pot sufficently
evident to exchide the powftlity that the
diabotio patient may have less ability to
overcome [llness.

“Resiatance to infectlon is & fanction of
many variables, somo of which are do-
finitely recognizable and eapable of mess-
urement, whils others, probably of equal
importance have so far evaded srfentiffo
treatment” (cit from Pilletner [48]) In
recorery from infectious discese especy
ally & disease caused by virts, antibodies
probably play only & small part [62] and

Y stodics an such factors ax interferons [23
*8] may contribute to the confosed pleture
af infection and diabeter,

admay sreEnxy

Sammary

In a gronp of 145 dinbotlo schoolchikdren, |
7-20 years old, sud 1°8 matched non.
diabetio controls certatn factors relesant tn
mmanity and disbetes were investigated.

The disbetics of all ages wero found to
have & higher school alwentectsm and abo,
in tho prepuberal ages, & higher Incidence
of acate infectlous dieass than corre
sponding non-disbetien. No major dif
ferences in the distribution of comman
bacterial antibody titers wero oheerved
and the farmation of aggletining to ty
hold fparatyphold vacelns was found to be
the same In both groups. The dialetice
were carriert of common bacteria some-
what more often than the non-disbeties.
Most results could not be correlated with
the degree of diabetio eontrol,

Tt Is sugested that the explanation of
the dufferences between the two groape
might be & longer voluntary phase of
recuperation after acute infectiows dmeswe
in the diabetics,
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Anamnesis, Sweat Electrolyte and Pulmonary Function Studies in
Parents of Patients with Cystic Fibrosis of the Pancreas'

by M. AL ORZALESL, D KOHNER C.D COOK and H SHWACHMAXN

A high prevalence of dlsbetes mellitus,
uicer cholelithiams, sllergy and ehronbe
pulmocary disease In families of children
with eystlo filrosls of the pancreas has
been reported by previous anthors [0 1.,
*0] These data H correct, ean be inter
perted us indieating that cywtic fibrosts ts
doe to a single gne made manifest by
other genes or environmental factors. In
this case the parents and relatives might
bars minor manifestations of the major
£ee when it Is present alome Alterna
threly the data have raised the possibility
of & detectable heteroxygote state On the
other hand, reports of other authors [2]
are In contrast with thess findings. The
varlability of the resalts and, in some
s, the madequacy of the ecntrols led
to the present search for & consistent
dmucterkﬁe\hlhmlghtdhﬁnguhhtho
earrier of eyatio flhroats from
the pon-carrier Tith this aim personal
eod family historles, swest electrolyte
concentrations and palmonary fonetson
WeTe ameseed fn the parents of children
®ith eyatic filrosts and t a control group.
—
ney 44;.’ . NI b e

Inetstute of Heahih end  grant from
‘h"‘-ubulm Fibrosis Restarch Fooads

Material and Methods

that each parent had st keast one child being
regulsrly followed for cystio fibross, there
was po ftempt t seloction. Thero wero 39
pairs of parents comprising 76% of the t tal
number The diagnoem of cystic fibross in
ﬂ:nchndrmmmhthlrdchmﬂylni
firrreed b
tndnd-rd-q\.mh.lthvlmttmtnmh
patiert and duodenal enxyme asay in some
of them In all casts the sweat chlocide
waa more than §0 mEq Y] in six, meconiom
Dieum bad besa present at birth. The clasnical

18 farnilus moro then oo sibimg was affected
with the dlsrase.
Tha control group conasted of §2 parents

beoause 1t was thought that they hke the
CY¥ perents, would have been frequently

parents in the control groap waa 20 (77% of
the total mumber).

The groups of CF and control parents
wete comparablo as to wex, age belght and

T be called C.F parents throwghout his
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TanLE 1 Mean herght trelght age durﬁtm»olmcdmmo/lm,m
pareals.

tr 10° parents of childrem stk cystic fibroais and

“umber

Height (em)

Weight (kg)

Age (yrs)
20- 8
5-30

Per ovnt dustribution (yrs) | 30-35
1540
40-33

Per tent beary emckers®

29 or more clgurcttes pur day

amoking habits (Table 1) The mumber of
relatives! per parent was 51 in the C.F
group and 4.7 in the eontrol group.

OF perents and controls were asked
identiral questions from a questionnaire All
parenta wers meticulouly questioned con
cerning the presence of dmbetes mellltom,
gustrointestinal disorders (Le. uleer chale-
lithiasis and chronks diarrbea) allergies and
chronfo puhnonary symptoms (Le. cough
ar other respiratory difficnity) In themaelven,
their mblings s their parents. The discase
was oonsidered preeent only if there was

™ convinclng evidence by history Thus, the
dimgrosis of nleer and cholelithisvs bad

" be confirmed by X ray or surgery In the

7 cawe of diarrhea allegy and ehiromwe pul
monary disesse it was Dot posslbie to estab-
Hsh such nigid eriterls. However agun only
specrf  rather than vagoe signe and symp-
toros were secepted. In eddition esch parent
had a phyweal emmmination of the chest.
The apamnesis and examination wers earried
oot by the same person throughout the
stody

The swest 4 vilues wete mess-
rred with local {{orearm) lontophores ising
64 mg% solution of plocarpine at 34 mA

“Relathres of the CF and control parents
In tie stoudy inctode only thewr parents and thewr
wibibnge.

&2 comtrol
alew Fernales
or Cantrol o8 3 Control
parents  paremts parenix  parents
81 o] 51 28
1788 1781 1808 1619
T2 8.9 2 828
w2 358 ue M3

eurrent for 6 minutes [19]. The tests were
all petformed by the mame expecenced
techniclan within the five mmnth perod
from Janvary throngh May 1862 Elghd

Jert was 4.4 +1 8 mEq/1 for sodium, 24 £1.8
mEq/l for ehlocds and 1 25 +1 15 mEq/l for
potasstrm.

The function teste tncladed
measarement of vital capeeity and tmmed
vital capacity (2 seconds) oeing the apperaiod
drecribed by Guensler [10], measrement o
poak cxpiratary flow rate umng the insiro:
ment desanbed by Winght (23] and maxtmal
breathing capacity Twenty-tbres of the
CF perents and 11 of the contral parrst
aloo had stodies of ther frtrapulmonecy
Qistribation of gas ey estimated from their
nitrogen washout eurves (5 91

The vital cepacity e
chomen becuome of ts smmploity and rep
dueibllity Amrway bstroctin W an DOpof
tant and almost constant feature of oystio
fibrowia [7 17] and, thecefore tests of tzmed
vital oapacity mavimal breathing eapseity
and peak flow et wero peed. The mor®
exmct Measurement of afrway resstanco Wt
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TanLE .. Personal hdory of parents of children wath cysic fibroars and control pareats

Chronie congh Abergy O1 tractt Diabetes
Jdeviadnn

Yo No o = N - No. .

OF parent e 1 14 s T 11
Certrol parents n e 15 13 =50 4 ke [ [

VWhen nicer and cholelthinas are considered separstely their prevalence w not signifcsmtly

&fferest fm the two growpe.

not eed bocaxss of its complexity and benee

wome of the CF parents and in some control
of ventilation wee cale

# and 3 Using the X* teat no significant
differenees eould be fonnd in the prevalence
of any of the eondrtions investigated when
the C.F parenta were compared with the
contral group Similarly no signiicent
duft were fonnd between the two

parents

ulated from nitrogen washout curves by the
method proposed by Briacoo & Coarnend
[

Foc the nalysie of the messmsment of
vital cepacity maximal beeathing capacity
i peak expiratory flow mate the two
groups of subleet were subdivided according
to sex and height The sex of the individnal
Pprared to Inflaenco the nitrogen washout
and was, therefore takrn into aceount in
the analysis of this teet. The timed vital
expacity fa apparently not influenced by

Results

The pertinent data from the persoaal
and family histories are shown in Tables

groups when the data were extended to
imclode the siblings of the parents and
their parents. These {indings are in agree
ment with those reparted recently by
Anderson and co-workers [ ] Among
the parents theroselves it was noted that
the beavy mnokers In both groups more
frequently had a chronde cough (22.6% of
the heavy amakers) than the persons who
rmolied }ese or not at all (4.3 %), (P <0 003)

The chest exammation was negutive in
all individuals of both groupe

Th regremion lines xpreesing the
correlation  between the sodium  and
chloride concentrations in the sweat were

Tirtr 3. Family hestory of pare ts of ch'lren «uth yotrc {broms and | comtrol pareats

Xo. of Allergy Q1 twe Diabrtes
I ainals

Total ¥ ¥ Yo. Yo %

C.¥ parents and faculses ©o - 12 41 03 10 18

Control parvnt and fambes EN EE 2 13 T 4

Thhhhd—lhy-muu:—mh—, bl end theie . The cote-

chronm cough wetted from ks t ble bresoss agwness of

‘-:Ihhu'ym 1bat i rareats i

are commderd spurately thew prevaleoes ts Dot

hotelsthanens
ﬂpunmyduhvmmm-mm-.
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TamLn 4 Sweat fesk resxlls 1n 102 parenis of childrer wnth cyehio Jibrosis and 83 control
paresls
Bodimm Chlorid FPotaslom Bweay weight
(AmEqJ'l) (AmEqﬂ) (Aml‘ql'l) Atﬂn!
verage yoougs iainad Nindd
No, tap tan t o tep
oF te
51 LGRS ) pISESLY] 72218 MLai1es
Fomales 51 A 188 HEESEE] LTI 23011124
Control parsots
Males 19 34107 0.4t168 7851%0°  338t1188"
Fremale n 428188 209+169 ET4E19 eI+ BL9
Significent difference between malre snd funales P<0.08 for O.F parents,
P <0.025 {or eantrola.
» diffecenos betweas males end famales, P<§ 001 both for C.F parents
and ooatrola.

smilar In the CF and control parents
{F =1405) po that it was possible to con
sider them as one group fn the caloulation
of the correlation coeffident (Fig 1) The
relation between sodiom and ochloride
concentrations was close (r=0031) and
was represented by the following equation,
Cl=0808 x Na —4 04

The means of the sodium chloride and
potamium concentrations in the wweat
‘undﬂmmunmtwﬂghtoltbecl‘m
control parents are shown in Tahle 4
No signifieant differenoss between the two
groups were found. The distribution of the
sodrum and chiorlde lsvels was also emilar

(Fig 2) The sodium and chloride eca
ocentrations showed & tendency to increass
with ege only among the controls (Table 5%
nevertheless, oven when age was taken
mto copsideration there was otill bo
slgnificant difference 1n the valnes of the
sweat electrolytee between the OF and
control paremts.

The results of the pnlmonary function
tests are shown in Table 8 With three
exceptions which are probably related
to the relatively amall number of contros
in thess particnler subgroupe thers wero
0o vigntficant differences between the OF
and ocantral parents.

When the rewults wexo further analyred,

Tani 5 Sweat electrolyts values according (o age 1 102 parents of children wuth cyhic
frbrosts and 52 comirdl paremis

OF parent Contral parets
Age
group No.of  Bodium  Chlodds No.of  MSodwm  Chiorsde
) indrvidnsle (mEqD  (mEqfl)  mdividuals (mEqn  (mEqQl
20-30 2 a0 e 10 T 220
3033 s “wi 330 13 wa ns
13-4 n “s e 18 e
305 8 38 o

4045 437
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AmEsn
0o CF Porssia (0T}
Comtral Porsmty (B8)

80

60
40-

o)

Y
[}
0 20 40

Fig L Correlatkm briween
cinkiren

sodian and chioride
ﬂhqﬂhﬂn&(')nﬂﬂ.nﬁmﬁ(

o comelations between the persocal and
family histary sweat test and

function tests could be found in either
group of parents. In particular the sweat
eiectrolyte values wete not elevated In
the parents (both CF and controle) with
personal histocy of ulcer oc allergy This

T 3creM LPvES
PARCITI 6 CraL B8 T O PP
=]

» w0 e W domae

» e ow w oW om

0

60 L] 00 Mo mEg/L

coneentrations £ the sweat of 162 perents of
) The regression Ime eakewlated from the
o ahown

was in contrast with the findmgs of other
authors [11 I 1 Similardy when the
effect of sex and sge was taken mto coo-
sideration, no sgmficant amoccution was
found between low puhnonary function
tests and elevated swest electrolytes in
efther group of parents.

T CLoneE LEvRy
TS O IR #T1 o P
-

N 0 O O e

P'l-lbmmollod.hmmdmhﬂhm(hmldlﬂlm of hidren with
eyt bbrows and 5. eomtrola
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PAREXTE OF FATIEYTS WITH CTYSTIC FIDEOXIS OF THE PANUREAS

Discusoon

Much of the controversy concerning the
inadence of cystie fibrosts, its genetic
pattern and the presence or abeence of
amoclated diseases results from the vuri
ability of the definttion of tho dissass itself
In recent years the mewsurement of
sveat  clectrolyte  concentrations  has
greatly facilitated the disgnovls of eystlo
fibrosis In children. 8ince over 15 4 of
putients with eystio fibrosis have con-
nderebls pancreatio function and becanse
of the relative difficulty in analyzing
duodens! contents for panereatia enzymes
and viscouity and the relative aimplicity
of the sweat test, more and mare reliance
hlbtenphadonthehnu-[lﬁ] As e
cxwequence, although & number of authors
bave estalimbed the variability of sweat
elsctrolyte concentrations and the multl
plicity of factors affecting them, sodinm
and chlotide concentrations in excess of
w-called “narmal  valoes have been
frequently bt incorrectly amumed to
establish definitely the diagnoats of cystic
Libeouts of the pancreas. There seems no
doubt from the work of Lobeck & Hocb-
oer [14], who found 17% of their adalt
contral subjects to have sodium concentra
thoos of more than 70 mEq/l and from the
Present data showing 15% of the control
tablects sodium concentrations over 70
mEq/l, that the diagnosls cannot be estab
Bahed on the bashe of sweat electrolyt
comeentrations alooe

In the peesent stody s rigid eriterie as
Powible wers used to establish the dia
gnosh of evatio fibrodds in the proposi
20d no doubttul or borderline carcs wers
fetuded. When the prevakenco of « nom-
ber of conditions m the pareste, grand
Parents uncies and unts of these children

3

were compared with the prevalence In con
trol families, no algmifica nt differences could
be found. There was somewhat more
allergy in the CF parents than in the
control group but thrs was not signifieant
(P=<0..) The difference between the
prevalence of allergy in the parenta them
seives and In thefr families (cf. Table * vo.
Tabls 3) is probably releted to the fact
that they knew tbeir own allergle mani-
festations better than those of their rela
tives. In any case, the occrrrence of allergy
In both the C.F families and the courtrols
s somewhat higher than wszally aecepted
for the populstion as & whole This may bo
because the dixgnoaly was based on history
alone rather than history plus speeific
testa for sermitivity oe beeamse of randam
variatioos in the selection of the test
population. With more definfte entities
such as gustrointestinal uleers, gull stones
or diabetes, there was no significant
difference between thetr occurrence in the
parents themselres and the occurrence
in the {amfly constellation. The prevakence
of known diabetes fn both CF famllies
and in controls wws within the limits
reparted for the general popalation [ 1]
A number of authors [8 13 0] have
repocted significantly efevated concentra-
thons of sodfum and chloride in the sweat
of relatives of patients with cystto fibross,
while others (1 14 15] havre foand Do
diferrnce betwern the relatives and con.
trol subjects The present data seem to con
firm the latter finding; { ¢ the C.F parents
have sweat sodinm and chloride levels
which are pot significantly different from
thoee of the controls However as Karllsh
and co-workers [13] have pointed out the
dbserepancy In the results of the swesat
tevts inthe CF parent mav be doe to the
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mwethod e, Tn fact, only authars {8 12
20] using thermal etimula tian found higher
valuea in the parsats and sihblings of
patients with opatio fbrosts,

The swest welght was o y

MM oRxArYN ff ol

Cournand [8] for normal adult males by
ased then the growp of O.F fathers mut
bo congidered normal. The CF mothen
appear to have no significant delay I

Ligher in the males than in the females In
both OF and control parents (P=
<0001) » finding which ecnfirmsd the
results of Lobeck & Hoolmer [14] The
males alto tended to have & rweat lovel
of sodtum and chlaride higher than the
females, this finding may be related to the
different mate of sweating In the two sexes
Furthermare, in both groups the potas
siom Jevel wa dynificantly lower fn makes
when comparsd wth the females In
sddition in the controls, the sodium and
chioride lovels inereased wrth aye.

No pulmonary fupction tewls have been
reported for a group of parents selected
anly betsuse they had children with
avstlo fibrosis. The present dats  which
partienlarly pertain to the evaluation of
atrwiy resletance ndieate Bno alreny
shnarmality in the CF perents when
compared with the control group The fact
that in ote group the maximal breathing
capacity of the CF parents was sigm
Geantly™ better than the cantrols and in
another group the pesk expiratory flow
mits was sigafieantly higher in the
eontrol groop M probebly refated to the
wmall number of individuals imecived
Truleed when the subgronps are sombined
the apparmt differences dimppear

Thers appears to be & signifinnt dif
ference In the rewufts of the nitrogen
washont for one group of perents, bat the

nitrogen washont when d with the
eontroly.

The prosent study is the first to attempt
to quantitate both swrat electrolytes and
pulmanary function tests in paremts of
ypatients with eystfo fibrosis and contro
parenta, and to correlate the two types of
tests No aignifleant assoclation was foand
between puimonary function tests more
than 1 B D below the avernge and srest
electrolyte levels mors thao 1 8.D sbere
the average in dther CF or ewotrd
parenta. Since our parents have pelmonarr
fonetion tests within the narmal mbs,
this finding fs not conmetent with the
rrsults of gther authors who have reparted
high swest electrolytes fn patimnts with
sovere emphyvemna {3 16 2] and bros-
chiocteua (18]

In eooctnrdon, the results of this stody
provids no evidencs that eystio fibrose s
mberited a0 & dominant diseaso s» sf-
gested by Bahn & Kok [4] In additon,
attempta to differentiate heteraryrote
carriens of the diecass by hiiory st
dlectrolyte concentrations and
tests were fal

Summary
Omhumhvdluitwop-muold:ﬂdtm
with eywtio fitrosks and 52 contral parents
wers etudied with repard to phewks]
exasination of the chewt, personsl and
faraily history swent cleetroirtes eod

v function tests

aversge valoe of 9% washout delay for
tha control fathers » based oo oaly five
detarminations. If the valoe of 18% 1 0%
wathoat delay reported by Belacoo &

" The physim! examinatioa of the cheet
was Degative in all parests
When tho CF parents were rospared



TAREITS OF PATTENXTS WITH OTSTIC FIBROSIS OF THE PAYCREAS

with the contral group, o mgnificant
differences could bo found In the personal
and family historkes of chronie cough
allergy  gastrointestinal dhsorders (uleer
and cholelithiash) and disbetes.

The concemtration of sodium, chloride
and potassiom in the sweat (produced by
fontophoress) was simflar In the two
groaps of parents,

The palmooary function tests (vital
eapacity timed vital capacity pesk
expinatocy flow mte marimal breathing
expacity and nitrogen washoat) showed
0o significant differences between the two
groaps of parents.

x5

This study provides no evidence that
eystic fibroste s inherited as & dommant
drsease

By the methods weed no partiechr
characteristics were found which counld
differentmte the heterozvgots cartier of
ayatic flbrosts from the non-cerrer
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method used In faet, only anthors (B 13
20] using thermal atimulation fonnd higher
valves in the perents and siblings of
patients with oystie fihrom.

M M ORIALEN ¢ ol

Conrrand [¥] for normal adult males &
used, then the group of CF fxthers mov
be considered noemal The CF} mothers
appeat to have no dgtifieant delay &
A homt

The sweat weyrht waa algnifl Iy
bigher tn the males than In the females In
both OF and eonirol pereots (P
<0001) s finding whish confbrmed the
rewulta of Lobeek & Hoebner [14] The
males also teoded o haws & swest level
of sodtum and chlovide higber than the
females; this finding may be relsted to the
different rate of sweating in the two sexes.
Fuarthermaore in both groups the potss
stom loved wan elgnificant] v Jower in makes
when compared whth the females. In
addition in the controls, the sodium wnd
chioride levels increseed with age

No pulmonary fanction tests have been
reported far a gromp of parents selected
only because they had children with
cystle fliroais. The present data whieh
particnlarly pertain to the evalustion of
sirway reeletance, wndiomts po alneay
abnrmality in the CF  parents when
compared with the ecntrok group The fact
that In oo group ths meximsl hreathing
capacity of the CF parents wes signl
fleantly better than the controb and fn
ancther group the peak axprstory flow
rate wes egniflcantly  higher in the
contred group b probably related to the
swall number of Individmbs fnvolved

op when compared with the
controls,

The present stody b the first to stiempt
to gnantitate both swest electrolytes and
pulmonary funntion tests in parents of
patients with eystic fibroads and emtrol
perents, and to correlnte the two types of
teaty No significant amsociation was fownd
between polmonary funetion tests more
than 1 B D below the average and swret
ehectrolyte bevals more than 1 8D abore
the sversge in elther CF or contrl
parents. Binoe oar parents haye palmomry
{unction texts within the normal Hmits,
thie finding b not eonshtent with the
remulin of other aathars who have reportrd
high sweat electrolytes in patients with
severe emphysema [3 16, £2] and broo-
chiectasta [13)

In concluskon the resulty of this stody
peovide Do evidenoe that cywtlo fwrosks b
inberited a3 o dominant diseses as g
pested by Bobn & Koch [4] In additie,
atiempts to differentiate bheterosypolt
carriers of the discas by hlstory ot
electrolyte oamcentrations and polmopary
function testa wers nnsaocesfal

Summary
(o humdred and two parents of ebfidree

Indoed when the sabgronps am bined
the apparent differcnces dimppear

There appears to be s dgnifrcant dif
ference in the rewults of the nitrogen
washout for one group of parents but the
average value of D ., washont delay for
the control fathers §s buned on enly five
determinations. If the valne of 169,10 o
washout delay reported by Briscos &

with eywtis fibxoam and 8 control parrett
were studied with regend 1o phved
sxamination of the ehest, perwonsl axd
tamly bitory swest eleetrolytes sod
pulmonary function tests.

The physical examination of the chest
was pegrtive in all parents.

When tha CF pumt:-msmﬂp‘“'d
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with the contrl group no gnificant
differences could be found in the personal
asd family histories of chromw cough,
allergy gastrointestingl disorders (nlcer
and cholelithiasls) and diabetea.

The concentration of sodhum chloride
wnd potastum tn the sweat (produced by
jontophorest) was similar in the two
groups of parents.

The pulmonary function tests (vital
eapacty  timed vital eapacty peak
etpintory flow rate maximal breathing
capucity and nitrogen wushout) showed
Bo siguificant differences between the two
groups of parents.

78

This stedy pn wdes no evidence that
cystic fibroals is inhented a9 a dominant
disenre

By the methods ured no particular
charucteristics were found which conld
differentiate the heterorvgote cerrier of
eyatio { hroals from the non-carner
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Quantitaive Bactenological Examination of Urine mn Children with
Unnary Tract Infections

by ARVE LYSTAD and ODD GARDBORG

Urinary tract infections are among the the urinary trect in children must not be
moxt froquent and important types of neglected. The dlagnosia should be estab-
infectious diseases. In recent years thews Iabed as soon as possdble adequate
infeotions have been regarded with in-  thernpy must bo appled and the patient
croamed attention. reguiady and thoroaghly checked In
A large number of post mortem examin  spits of the many effective chemothera-
stions [17 23] has mads it apparent that peutio agents and antiblotis at our
Pyelonephritis in the most frequent kidney ~ dixposal todsy resulis are far from sath-
disease, and that o considerabls propoe  faetory as a umber of the patients sither
ton of the enses are never disgnosed do not get rid of their infections or are
aira tusm In & mumber of adult patlents  subject to relapses.

cironfe pyslanephritls dates back to
childhood.

Whh children, urmary traet infections  From the beginning of Apeil t the end of
geowrally make their sppearanos early In Deocomber 1961 237 urino specunsns wers
moxk cases before the age of two Fre- mnﬂmibmplrtxdlt(}:i:d:mﬁw
quently sash an Infection is never cured, Fia URITYRY (Tabls 1)-
becoming a latent pyelonephritis Whith  teiem from the boys, whis partly
oAy ocoasionally flare up or develop  okded, partly cathet:
into steadily advancing diweess keading to  #3amined from the

reml fallore, wemls and death [| 1p  CMrm mder the ag of thres
17 22, 77] It ahould briefly be mentioned “’h"**l‘;:‘hd‘“'h-np-!hn;nm
that pyurias of ehuldhood sre very often : i

related to congenital anomalies in the in a slghtly different way (cf below}
itary tract and urologicel examinations ~ Tho caamimation of clean vokded and
and enrgieal tment of obstructions were in
dmh:p"::‘m T 50 doubls specmers from 49 girls without
On the bads of the bove-mentioned,
f will be resdily seen that infections of  twon
- 173 dcm Padiowre Val A2
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Tann 1 Age and sex diriduhon.

A.IPI’-h]tl with urinary trast mfecthon
andfor  ther ancmalies
:. Fmdobﬂa-mthmnndﬁxmhrmﬂﬂ

Total

B Patients without urlnery traet infection
(tbe norm)
Totel

Meothods
The wpecxmens from girls over the age of
3 years, were obtained as f lowm
1 The perinoam and vulve were washed
for a few minutes with warm sosp water
then rineed with clean water

back. This process was repeated threo ar four
times.

3a A sterile cathoter luboeated with
stsrile 1l or gel was introduced into the

0-3 yrars 3-12 yrers
Gt Boys  Gils By Tola
9 12 37 1 ]
s ’ 0 10 u“
17 2 57 = it
2 [ 18 o ®
» n 85 -] g

To obtain clean volded specimens from

was kopt under constant obeervation so thet
the urine in th bag never remained with the

child for more than half an hour
All wpeermens are of morning bladder
urins, The test tubes wers immedlately sent
to the buctariologcal laboratary and &
amined within an hour or two I the spec-
mens could not be exsmined as onse, they
were refrigerated [10 20] Hoeprch quun-
thn,uwnnthod[w]wfolhvud.Adjdefﬂt
tnation stained by the

bladder and aboat 10 ml of & mid
speanen was collected in a stetile teat tube
wisch was olosed with a sterile cotton phax

3.b To obtein a clean vouded semple &

was collected in &
sten] urine glas, aboat 10 ml of this was
transferred to s sterile test tubs, which was
then olowed.

The ecllecting of specimens tram boys was
s follows:

1 The propuce was drawn beck and the
glana aud prepocs carefully washed with
lukswhrm woap water followed by a thorough
rines with elean water

Q'D:lenﬂnghmm'-hod'ﬂ-h"‘h

Gram method, (wnoentrfuged unne) wes
aleo propared. Tha criterion for & poediive
Gram preparetion was that bacterm could be
found in any microscopso fiokd. (At least 30
flalis wero exammed.)

3TC (20]. Tho ieclated microbes wers
identifisd by the usel biochemioal metbods,
and f there were moro than 100,000 baoteria
per ml { urine, sensitivity towts wero per

farmed.
Bcndttvuy towards antibiotics and che-
ap waa testod by & dwk method

ttened with 1% b chlarids
3. The boys then pamed urine the it
5 ml being dwoarded and the pext 10 ml
collected 1n & stenile teat tube which was
immmediat 1y closed with & sterils ootton

deeceibed by Eriomon, Hoguan & T skman
(4]
The prosence of more than 100,000
bacteria per ml of urine waa taken as &
aign of 1nfeetion, fewee than 10 000 bacteria

¢
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2

TisLu _. Duribution of the rarous bactenal species among the three groxpe 4 defic
rift infection B wrcerta m result C wo xfection

“o. of microbes per ml of urme

P ! wers regarded as indicative of no
bnfeetln or of contamination. Fesalts be-

s,
4,15, 18]
In all cases of urinary tract Infection the
resais of the bmetericlogioal exammation
wers eompared with the clinical symptoma
and the det of taking of the ssmple and
the commencensent of therapy noted, the
mture and durstion of therapy and any
development of drog reestance by the
micTobes reepormible.
1n the cuse of the 23 patients whers dean

volded nd eathetercoed specrmens wero com-
pared, thew were taken ¢ 24-hour intervale

Rowult

Out of & total of 287 tests taken from
118 patients, 116 tests contained moto
than 100000 bacters per ml are 41
cootained betwreen 10000 and 100 000,
4nd 130 contained fewer than 10000

B
<1
>10¢

Groap O
<l

onwoen
- ae

2 omu
¥ 2% oo

bacteria per ml or ahowed Do growth
Table 2 shows the distribution of varicns
types of bacteris found in the three groups.
Group A. Definite infection (more than
100 000 per m! urine} Group B Uncertain
result (between 10 000 and 100 000 per m!
urine) and Group C Mo infection (fewer
than 10 000 per ml urine)

Table 3 shows the percentage dietribu-
thon of thowe mirobes which were found
In signiffeant number (Groap 4) The E.
coli and Acrobacter groups alooe constitate
about 62+ of the total. Th groap other
bacterta is made up of Pwudomonas
eruginass, Staphylococcns aurens, Miero-
coccus, Staphylococons albue  Strepto.
coecus virklans and Lactobscillus,

Gram-stained smesrn of uncentrifuged
arine have been examined in 283 ramples
(Table 4} In Group A 108 were positive
elght uncertaln and two negatre I
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TABLE 3 Distribwtion of microbes found

ngnificant numbers 1 wrtmary tract in
Jechions among children.

ko, of

ARVE LYSTAD AND ODD GARDBOEG

Taxra 4 Comparison between diredt micro.
201y of gram-satxed preparation of xncent
nifuged urine and enllivation rasulte,

B

Bpocies et * db Direet mleroseopy A <10* ©
of gram preparstion > 104 > 104 <10 Tetal
Facherichta coli a1 “
Proteos types 16 14 Alcrobes prosent 108 1 0 1
Aarobacter 18 13 Untertain resalt s 12 0 0
Raterocosens 14 11 Mioobesnotevidanoed 2 26 128 158
[ ]
1 s 5 Total 116 39 128 9
Otber bactecia 8 ]
‘Total 118 100

Group B one poaitive 12 uncertain and
26 negatlve; and In Group C all were
negative

Tabls 5 ahows the relatton between the
clinioal and the bacteriological findings.
Patients who beotnse of their symptoms
and the mlcroscoplo evidence of pyuris
have been dlinically fmterpeeted as suf
fering from urinary tract Infections are
lted fn Group L In the case of patients
pot tremted for infection, all 44 specimeny
coms under Group A (mors than 100 000
bacterls per ml urine) In patients who

Specimens obtained from the 33 patients
who wers froe of infectlon at the time
are divided as follows. wix in bactedo-
logioal Gronp A, four in Group Band 381
Group O

There ave altogether 110 specimens from
84 patients (Group Ta, and b in Table )
with clinieal infection, and thess revesl
bacterls In exoews of 100000 par ml o
wrme Forty-six specimens from Group 16
oomse from patients whose microbes have
become reafstant [4] to an antfbiotic oc &
chemotherapentio agent during the coarse
of troatment. Alx af thess patients have
boengivmﬂlthnumalmﬁhndumd
sgents in tum with

aceived treatment for nfection, wo have

davel

P afdrugru‘l:ta.ncewﬂth

fdil'ﬂngu:hhadbotm pect taken
“from patients who at the time ahowed 1o
clmical response to therapy (persietent
pyuris) and specimens taken from pa
thents who had responded favourbly to
therapy Of specimens taken from the
former 68 fell under bacteriologital
Group A, 32 under Group B and nons
under Group C Of those taken from
patlents  showing clinical response to
therapy none fell under Group A five
under B and 04 undsr C There are
specimens from & total of 85 patrents with
clinjeal fnfection.

ane The last 20 specimens in clinfesl
Group 1 come from patients who have
been given insdequate treatment or whoee
infection has flared up again after the
treatment was suspended. In theso caxcs
thero was no demonstrable development
of drug resistance

Fig 1 shows the relation between cleat
volded snd catheterized specrmens ob-
tatned from girke with mtreated writery
tract infection 17 double epecmens from
mg[rh,._ndtbe-merehtbn'“h
samples taken from girls free of urinery
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Tapre B Dhairtd of salysed sp 1 relation fo the of wical findinge
IMcrobes per ml of urine
B
A <1m o} No.of
Clinical findings > 104 »10* «<1¢* patiemts
{ ) Bpecimeena from petienty 44 4 0
(%) Specinens from trested ciinical eflect) 4 ] 0 [
(¢) Bpechoena from treated elinicul effeet) [ 5 -
IT Bpeormens from patients fres of infeetion ¢ the time e + 1 3

tract infectlon, a total of 50 double
specimens from 40 pattents. In addiion,
we analysed & further 18 double specimens
froem 17 girls with urinary truct infection
These patients were bowever undergoing
treatment with antlhloties andfor che-
raothernpeutic agents at the thme when the
wpeolmens wers taken, so that theee
resmits showed consld,

hie b lological

118 41

posmdble to jeolate microbes i small
quantity in the urine of both children [*1]
and adults [28) who show mo aign of
nrinary tract infection. It ba obvious that
the mistake of performing semdtivity
tests on microbes, camsing eontamine
tion and directing therapy agaimt those
could easlly oocur Hereln probably les

varlation from sample to sample un;m
thes nsuitable es & basis for comparison
of the two techniques of sample taking

Theso later figures arm consequently not
cluded I Flg 1

Discumion

Drognons One of the most impostant
features of the dignosis and the most
cazrect basis for treatment of urinary tract
fnfeetion Jo relmble bacteriological exa
minatlon coupled with sensitivity tests.
This is, howover not so easily achioved
ith those techniques which have hitherto
been employed in bacteriological urinary
eaminations, the chances of contamins
tion during the taking of th samples
sheuys being great. Contamination dertres
from the urethrs itself and ts immediate
*arroundings, often conststing of the same
types of bacteria that eanse urinary tract
infections 6,7 *1 4 28 34] It ks often

the ion why bacteriological exa
minatxus of urine have been In disrepute
in many clinies.

In addition to the bacterological find
ingy, thero is in most cases aleo the olinfeal
evidenre as a baxis for diagnosls Yet
rescarch has shown that bacteriuris may

et of apoCimen
-

»

L1

o]
«d

(80 pasrs from 49 gurla).
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be the only symptom in cuses of pyelo-
nophritia (11 13 15 17] This emphasizes
anew the mgnificance of bactersological
urinary examinations,

The quantitative bacteriologioal exa
mmation In suspected infections of the
urinary tract eesoys to creats a loglesl
baals for diagnoms and therapy

As carly as 1022 Helmhols & Milloken
[8] demonstrated that the posaibilty of
oontamination while the specimens wers
being taken was great and that becteria
ocourring In urine speamens did not
necemarly originate in the urinary tract.
In 1640 karple commenced quantitative
bacterological exsminstun af urinary
tract Infection In women {25] Kass in a
number of papers [14 15 16 17] has
attached conaiderable importanse to quas-

ARYN LYSTAD AND ODD GARDBORG

Tl seems to be set too low s most eon
taminations give up to 10000 bacteria
Ter ml of urine.

Bactenial flora. Our investigations revea
that beoteria from the coli-werobacter
gromp protens types and enterocoed
dumlmtaﬂlhgmupoﬂnfmthm((irwp
A) These bacters are found to be the
clilef cause of nrinary tract infections (5]
The mme bacteria however akeo doninate
in Group O Tn addition large quantities of
mprophyte microbes are found in this
group The mixed oculture consists krgely
of pathogenic microbea in Groap A, tmt
are mixed with saprophytes in Groops B
and C The majority of our samples come
under Groupe A and O, & minarity in the
unesetain Group B This agrees well with
amilar frvestigations [16]

It has previoualy been indicated (8 7

titative bacterlological urine
tioms, and credited these with great signi
fioance He has stipulated s beoterls
count of 100 000 per ml of fresh sample of
mommg bladder urine as & criteclon of
infectlon, & bacteria count between 10 000
and 100 000 per ml of urine as inconctusive
but with the recommendation that s new
test be made and a baoteria count of
)‘/ﬂ_mmooowmlofunm-.mm.
tion free with probabls contamination.
Thess sems delimitations have been
acoepted by others [10 12 13] in almllar
work. Pryles [*9], however mays that as
far as chikiren are concerned urines
containing less than 1000 oalonies/ml are
indicative of contaminstion, urines con
taining betwesn 1000 and 100 000 colomes/
ml are to be suspected of infection and

*1 24 28 M) that representatives of the
most important microbes which cume
urinary trast infection (sach ss E. coll,
proteus and enteracood) are to be found
in the urethra under normal circumstances.
Ooomrrence af these bacteria in urine

bueteria must also be taken into considera
thon.

Alxcroscopy The agreement between the
results of the bacteriologleel examination
and the direct microacople examination of
& gram-stained preparation of uncemtr-
fuged urfne smpport the mae of dmeet
micreacopy in dugnosing urmary traet
imfactions. To doctors who do not have the

P fty of cultivating microbes, this

studies repeated, and uripes conteming
mare than 100 000 colonme/ml are indica
tive of Infection Judgmng by ocur in
‘,ﬂg.tkm"ﬂ:hﬂmftoflooﬂ eolonjes per

method oan be of great help The pormal
miaroecopy of unns sediment is not of
course Tendered superfluous bat theee two
methods oen surely sapplement oot
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another in & way that can render the doctor
great amistance [9)
Pywna. There s lacking however o
good deflnition of the eoncept pyuria, and
quently there io dderable dls-
agreement as to the number of keucooytes
foand in pormal urine mmples. Wikon &
Bchlow [38] used the term to designate
“the presente of sufflckent pas to canwe
defintte cloudinems of urine  Cambell
{clted by Pryles [28]) conmders three to
five cells per Jow power field in an un-
eentrifuged catheter specimen to be wihm
pormal Hmits. Helmhake (clted by Cam
bell) has stated that two to elght cells
per low power field are pormal Stevenson
[35] ecusdders up to two to foar leucooytes
per Low power fleld from an uneentrifeged
qrdmm,umLPrythMm[w]
and Anderson (ated by Prybes [29]) have
defined pyurie us the presence of fire or
more Leucocytes per high-power field in
¢ erntrifnged specimen of urine
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group with & bacterla comnt between
10000 and 100 000 per ml of urine e
have & further 88 specimens from patients
with clinfoal infection, divided into 68
with over 100 000 bacteria per ml of urme
and 32 In the uncertain group Investiga
ton of the recards reveals that thess were
taken from patients who s ere undetgoing
treatment at the time when the samples
were taken. This may explain the relatively
large proportion (about 30 * ) fallng In the
wmeertaln groap This shown that if the
dlagnosts I to be based upon quantitative
eriterla the specimens must be obtained
under special conditions which 1 fer alia
specify that the patient must not be re-
celving trestment

It must be stressed that there ahould be
» comparatively long interval between

pension of precedin dicinal thernpy

and ent of the b g
examination before quantitative ertteria
are accorded dechive fmpoetance The

rologien

We have defined pyuria as the pre
ol more than aix to elght leucooytes per
bigh-power field in & centrifuged specimen
of urine. The amomnt of urine and the
speed and duration of centrifoging have
bem kept comstant as far wa pomible
(abost 600 g tn 3 min)

Mot authors are In agreement that
extrurenal esnwes of pyurie movt be
excluded before a pyurie Is interpreted aa
& urinary tract fnfection

Baderolopcal ad oy ienl f1adings The
cortelation between bacterlological and
elinlcal findings obtained in thia fnvestiga
ton Is very good (Table &) Altogether
thers ars only five specimens out of 143
wbere there b3 no corrclation between
clinfeal eign  and the barteriokogical
fiodings. The five tn question belong to the

op pancies between clinical
findlngy and quantitative analvees found
tn certain Instances can in the vast
majority of cases be accomnted for by the
fact that the patients had receutly re.
ceived entl bacteria therapy In some
instances the discrepancy cannot be
explalned, and there i reason for under
Hning that the method can oceasionally
fail even when the best technique b
employed The rewlts must bo judged
critically «s [n most cliniesl testa of o
dmilar patore [0] In doabtful cases
farther teats will as & rule resalve any
ambiguity

In 33 of the patient urlnary tract in.
fectioms wero repeatedly found, but at the
time when the specimens were taken there
» s no einfeml fofection Out of 48
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samples, 38 come under Group O (Tehls 5)
Bix of the remaining 10 specimens am
direct mistakes with bacteria count of
over 100000 per ml of urive, without
thers being any sign of elinfoal! infection
at the time. These mistakes show that our
technique is not 100% qoantitative, or
perhaps these findings express actunal
bacterfurls in patients without any other
Indieation of unnary trast infection sach
as certain authors have provionaly des.
cribed. This may also apply to the four
specimens which come in the uncertaln
category
The sgreement betwesn the bacterfo.
logical and the clinfeal findings ahowa
that the Jower limit of 100 000 bacteris
per m! from a fresh sample of moming
biadder urine as an indiestlon of infeo-
ton, seems to be carrect. There ars anly
the 39 spechr in the b todogieally
mncertaln category which might Poin‘
towards a lower limit of perhaps 10,000
bacteria per ml Against this, howerer it
must be pointed out that theso specimens
were taken from patfents receiving treat-
and it s caly to be expected thet
readings show a downward trend
Ouri:nvntkg-ticmumﬁ:mtbamu}u
from pevi tve basteridogical
mvuﬁ@ﬂcm.mdftmhmmthattha
boundary set between Iinfection and
contamination can bo accepted This

ARVE LYSTAD AND ODD QARDBORG

Darelopment of ressbance A very im-
portant point h the relathrly strong
tendency for microbes to devekp re
sistance [4] during treatment wih che
motherapentic agents of antiblotice. In
s many as 48 out of 110 patients from
whom specimens were taken and whers
there war basteriologicalfclinical eome-

resist: had been developed
during treatment.

Anomalies and obwirichons Anomales
and/or obstruotions in the urinary tract
are In many cesex & natursl explanation of
the cause of repeated infections {18 *7]
The materfal on which this stody
based shows that 70 ont of 118 patlents
(about 60 %) with urinary trast infertioos
had anomalies andfor obstructions, With
severa! patients meny such condiioos
ocour fn combination.

Catheteriation versus dean roided speci-
mens Pryloa and his asdstants (20 31 3]
bave in recent years eccorded quantitativs
hasteriologieal examination of urine grest
cignifistnce In disgnosing urinary traet
intections in ehlldren. They have fartber
more carried out svers! examunstions
which the clean volded and oatheter
spocimens were compared. Thelr investia
tions show that catheteristion as die
goostls method can and should be cou-
fined to pecial cases and then only wben
nb-olulelynme-lry Ut'ln'“‘dﬂi'l"d'

provides o far mafer basis for mediciml
therapy by lesding to the dbwoverv of
the microbe responaible for the infection
and removing the chances of being mixled
by contaminations. Thers j& resson for
hopa that thia will in time result in
Improved results of trestment and jo-
mgdcmﬁdmcclmxdmmhm

lons.

meas ar Iy te It the
petient has been pretnlted as with
catheterization. Pryies & Steg [32] bod
pmiﬁnmhﬁanbetmnnlhdﬂ“‘i
clean volded tests in 66.5 of the cares,
when the samples aro taken with & stand
ardired technlgoe The time interval be-
tween the two tests was ander 1 bour

The problems which Pryies and b

of bucterialogionl 1
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asdstants have flluminated bave aleo been
taken up In this investigation. The ques-
thon we posed ourselves was whether clean
volded specimens taken lege arfi can
replace catheterization also In the case of
gicls. When it iv realised what kind of
flars ean be found In the urethra and ftx
rarroundings in normal children [°1], it
ta not diffiealt to Imagine that eatheteriza
tion can Indues urinary trast Infection
with these mictobes. Also catheterization
produces & serlous pwychis tramma in
many children. It would thercfare be a
et gain H another method of taking
thews tests could replace catheterization
withoot impatrment of diagnostic cffi
clency [26 331 In eommon with Beeson
and Gme [2 3, 6], Kaw has also shown
that thero s fn d f; of
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infection seems suitable for & comparism
of the two methods. The normal material
(Fig 1) ahows eorrelation in 41 out of
50 double specimens., As erfterion of corrs-
Jation, the presenee in both specimens of &
mkrobe reading within the same bacterio-
Jogical group was required. The nine donble
specimens which show no correspondence
have a bacteria rrading of fewer than
10000 per ml of urme in the case of
catheter test, while with the clean voided
ft varies from 15000 to 63000 Clean
vulded sanples thas still reveal a count of
Jess than 100,000 per ml, Le upnder the
lower limit of fnfection.

Of the 17 double specimens obtained
from 16 patients with untreated infection,
there is correlatlon in 14 Two eatheter

qoency
urinary tract Infection as a resalt of
eatheteriration.

By means of the quantitative method it
b slmnoat abways posible to differentiate
between eontamination and infectlon [18
19 28, 23] Where the t

pecim have a reading fewer than
10000 per ml, and ope shows a count
between 10,000 and 100 000 per ml where
the clean voided shows reading over
100 000 Twelrs double specimens out of
67 reveal no correlation. Altogether thers
Wa d between clean volded

fndings are heonclustre catheterization
AL, i necesary be resarted to after
repated tests.
The Investigatians here made for com
Paring the dependability of elean volded
M“Mﬂhdtpdmquevhtaooma-
“hat in method from those wndertaken by
Pryles and bia waetstants i that oor
teste xers taken ot 24 hours intervale. The
conditions for extablishing the cited limits
imfeetion and  eontamination.
Prewippose inter alia that the urine has
been in the Bladder during the night
(marning arine)
Our materlal derived from mfected
Patients together with the 50 douhle
"Peeimens taken from 40 girks free of

and catheter specimens in about 82 %, of
the casesr.

An sdvantage of the quantitative
method in that the number of eatheterma-
tions can, also In the ease of girls, be
appreciably reduced. It is natomally an
fmportant condftion that clean volded
specimens be taken with the greatest care
«ines the rhk of massive cootamination fs
bere particularly great. In case of donbt
t will hways be pomible to make repeated
tests and to earry out cutheterimtion
where beolutely necessary The fact that
this method takes a little time should not
weigh too heavily when the rik which
catheterimation [nvolves s taken into con-
wideration.
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The signifieanco of bacterturia alooe has
been much disputed, but most now eon
slder It as o falcly reliable {ndex of urboary
tract infeotion. Qantitative becterkolog
foul analywes will in wach onses bo of paxtt
oular axsistance in determining whether
the number of batteria present in sach
infections ix mgnificant o not.

Svmmary

Geantiatire basterirlogieal P
gica

thons have been earned out Ln 287 urine
specimens from 74 girls and 44 boys with
urinary tract Infection (17 girlks and *1
boys below the age of 3 years and 57 girs
and 23 bovs between 3and. 12 years of ago}
Clean. volded specimena mrwre convistently
taken from the boys Partly desa voided
partly oatheterized specimens were taken
from the gita. Gram-stalned emears from

ARVE LYSTAD AND ODD CARDBORD

results of the quantitative becterilogice!
Inations sod direet mk pho exa.
mination of grem-etained smears of the
unctatrifoged urine This supports the ne
of direat microscapy in diegnosis of urinary
tragt infoctions
In 50 double specimens from 49 girs
without infection (the nom) and W 33
doubls specimens from 33 girk with
wrinary track infsction s correspondres
wes found betwesm clean vobied and
catheter specimens in about B3 % of the
cases It may be eonchuied that chean
voided specimens talen Jege artle and
followed np by quantitative bacteriologies!
examination should yield » relabl dia
guostlo method. The quantitative method
can be used fo ditinguish betueen in-
fectlon and contemme thae
The investigations indicste s stromy

the urins spacimens wero alo fned i
the

The inveatigetions show a good correla-
Hon betwesn quantitatire besterfalogionl

N pesuits and olinical findings The lomer

‘Hmhdlmomb&otmpermlﬁum
,b'uhumphu(bhddaudnoumkndlw
tion of intection seems to be carrect
There is good sgreement between the

ter y for mirobos to davelop re
wstance during treagment with chemo-
therapentio agents or antibiotics. Thle
emphasites the importanes of repested
besteriologieat sxarinations of patiests
with urinary tract Infection.

The importance of obstroetion a5 a0
wticlogieal fartor In wrmary treet Infee
tion in children ia aupported.
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CASE REPORT

Ectopic Liver in Omphalocele

by GUSTAF FOCK

Froe e Chiltran  Climic Unierroky of Holeinh (Howd. V Ballman MD Projasser of Pediairice), Depars
s 4] Surgocy (Howls X Subemos, M 5., Surpoom-bnChuaf)

The macroscople strocturs of the liver . hospital. Three dagr later the ompbalacts

falrdy eonstsnt, and varietions of eny
noteworthy degree am

According to Cullen {2] & liver fragment
attached to the main portion of the Lrer
by & thin pedicle {3 & rars phenamenan.
Completely fres ectopic liver tissus is of
axtremely Infrequent occurrencs and this
apomaly hes been deseribed only in o
mere handfal of esses.

hasfman & Mandoff {8] deseribed an
ectoplo lobe of the liver loeated intra
thoracically to the right sbove the dia
phragm. Eiserth [B) deseribed 13 cesen in
’whkhovtap‘ellmt.hmhndbewoh-
eerved. In all these caves the estople tver
timue ocomted io the ebdominal cwvity
and bt most # wae attached to the liver
itaelf by & pedicle

In the Children's Clinfo of the Unfrersity
of Helenki two newbarn pmtients have
beent encountered, bath of % hom displeyed
an omphalocels containing completely
detached ectopie Hyer tiume

Case 1

{Caee history 4373/-81) The patient, &
£ul, was at bisth & matore wrighing
3380 g. Khe was otherwise narmally deve-
Soped extept for & cherry~sized amphalocele
on socount of whieh ahe wua admitted to

was surgieally removed. I¢ proved to be
empty with the exeeption of a srall aeesta)
flup attached to the apex of the wnomaly
Postoperstive recorery was aneventfsl
Pathelogis ¢ report (L. Bielt, M.D )} The
apechmen f enclowed by a membrane well

which is completaly hregular The scaber
biliary docts are empty and atyploal He
matopoiesia ocours in the bepatle timwor
Adjecent to the ectopic Liver and sepensted
from it by & thick Jayer of sonnective timoe
o soent & rudurentary pall bladder

Cose £

(Case history 6038/-81) The patient was
She was

cebo ewo did pot comtam any
organs but thas & umchal doct was actached
10 it The urschuy was resccted and potheg
s of a patbologicul naturs wa found (2
the abdomnel cavity The patwat msde &%
uneventful recurery
exemimation (L. Hjelt AL
The wpectorn b coversd for the mos part
with akin of normal appesrunce [n the
cemtre of the thers u & mosll
of tio tiepe In whech the kobales
ﬁ'«mh'f'mw The bidiay
docts appear $0 bs normal. Their hamen £
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Tie | Comw 1 The cavity In the centre bs the gall bladder & The jmerrtion alerws ecoditons
t operation.

Bazrow and no bibe plgment e present. The
Iver tiame fs murromnded by eoocentrie

The mact trequent site In which ectopie
Brer tiwne hes been encountered B the
bdominal cavity Thi applies both to
casen {0 which the spectmen b completels
detached and to cams in which the ectople
Jver tisene 1y attached to the livet by &
pedicke

Both Thoreness [11] and Rleln [7] foand

2 microscopc fragment of ectople liver in
the wall of the gallbladder In both cases
the fragment was located in the free wall
of the gallbladder In a 12 year-old girl
Pettersson [8] encountered a completely
detached hepatio lobule the site of &
grape-fruft in the retroperitoneal space
Schouder [0] and H id & von Haam (5]
described hepatio liver tine that was
found in the splenic eapsule In both cases
the fragment wa small Brahl [2] found
ect [u liver theoe in the great omentum

Usmally the presence { ectopl liver



Fig. 2. Cawe 2. The schomatlo druwing doplets the operation. 4,

/d-uanmtrduu-wunduvomﬁun

st antopees. In the ceses reported by
Pettersson and Kaufman & Madoff the
ectople hiver tisane resembled a tumor on
aocount of fts large xire

In both my cases the ectopio Irver tissne
was Jocted at the same site without any
oconneotion to the liver itself in the wall
af a unall omphalooele

In the first case the hepatic thmue
encountered wus qmte immature Its
histological structure was primitive (Fig
3) A cmall amount of connective theems
was present, and fn addrtion there were
algns of hematopoleps in the lirer

Farther o structurs reaunbling the gall
bladder was present. In Fig 1 it is seen
that the aberrant liver Hame was ‘en-
capaulated by the surrounding tiemse.

In the second case & fragment of bepatic
tisne was alwo encountered enalosed by an
unattached capenle (Flg ) The degree of
maturity of this hepatie tumo iv coosider
ably higher than in the preceding cas
In Fig 4 vadous festures chamcleristie
af the llver are dintinetly ween, such as the
lobrular structure biltary ducts and bepatie
ctll bridges. The proportion of connective
theeue in the second oass ia groater than i
the first
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P

Rﬂ(nremutoakevactq’hl}mmm)y
found in the literature Hoper & Green 10
potied 10 cases of cmphe Je, in three
ol which hepatly besws wis proseat {n the
walfarmation. Howsver in thass ases poe
tiors of the normal liver extended to the
omphalooalic see.
Acvording to Bremer [1] and WWillia [12)
ootresponds

‘wall as extrahopatle hillary doots ars formed
out of & ventrel digteaion of the faregut.
Tha [hyer grows nto the septum transversam,
and a4 the stage relstively small emounts
of ompective tswon ars present. In o later

ambryonal stage Le after 10 to 13 wecks,
the intestines are retreeted into the abdo-

minal eavity

In Caso 1 it is ressonahis to ssume from
the lmmature structaure of the liver frag
mant snd the amall amount of eonnestive
timus cantained In It that the portion of

GUBTAY FOOK

the Jiver which became ectoplo remsined
outede the abdominal cavity at an
carly stage of dovelopment. In Case 2 the
hepatic lobe might have become detached
st & fairly late stage wince featares urne.
teristio of the noemal liver were manifast,
as well ag o far amomnt of connectire
oo

Sammary

Two newborn infants are described, both
af whom had « alight omphalotelic
anomafy In both an ectopdo lobe was com-
pletely detached from the liver Haelf and
Ioceted outaids the abdowinal caviy 1n
the first cmse the hepatio lobe had appar
aatly beovare datached at an early em-
bryonslstage sinee the histological picture
of the lver waa extremely primttive.In the
second cawo the hepatio Iobe waa perhsps
detached In & late hutrauterine stags, syits
hutologhoal picturs waa characteristle of
the msture liver
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CASE REPORT

Generalized BCG Infection with
Fatal Course 1 an Infant

by ODD GABDBOHG OLAV H. IVERSEN BERGLJOT J TORHEIM aad
I\ AR HESSELBERG

The Puliatris Deperiment (Howd Projoser Lof Selsesensin), The [ashiiub of
Profeser Oler Torpursen), Keptnn & W ilbalmatn oy Fruw Dabieislagistx

Patbelorical dnatemy (Head
Insweit (Howts Profon Srcere

Dol Honrilaon). Divarsaty of Gule, and The A erwvysn FOU Laberniury Rorpon (Haod Irar Huechery M.D )

There ta evidence that following BCG
Tacednation thers occurs o hematogenous
diremination of BCG with formation of
wmall fod in meny orgame
[l 4 16 19). Only very seldom does this
dimemination kead to tuberenlons disease
and a3 caly & fow cass have been re
Parted, ane must asume that fatal BOG
Enfection follow Ing vacelnation s very rare
indeed.

According to Wallgren [21] eight fatal
cases are known to date However as one
cannot take It for granted that all cases are
recognized and reported it is not possible
to etat an exact figure of frequency for
{atal BOG complications What ts striking
b1 that as many as four of the exght cases
In which connection with BCG vaccination
seemss established are reports from the
Scandimavian countries. The most Hkely
STplnation b that BOG complications
bare been given close attention in theas
ml‘:}"‘my-ﬂmwmm
PeTsom are thos eurefully followed and oIl
lostances of unirual postraceinal reac
tions are reported to th pablie health
authoritic. All tuberco bacillus stratns
13 Q1113 s Padrotricn Yol 82

caltivated from provionsly BOG vacemated
patlents with primery tuberculols are
furthermore examined with partrcular
care, That grave postraceinal complies
tiony abould escape recording ts under the
circumstances, highly unllkely and it seems
fustifinbls to assume that such complien
thons are not in reality mare frequent in
Boandinavis than elsewhere. In 1037
Horwitz & Meyrr [6] caleulated that the
four Scandinavian cases had occurred
among around 4 million persons vacein
ted. The present case included, there are
t present { ve known cases in Seandinavia
and the number of pervony vaccinated Is
estimated to be between 6 and 7 milhonn,
The probable incidence can thus be pat at
less than ons case per million Taecimated.

Case Report
In the Pedatric Department { Oso
T wernty Hospstal o fatal cass { geoeral
wed BCO infeetson m &n miant has reerntly
been obetrved. The pathent was  girl, bom
on Septemaber 26th, 1960, who was sdmrteed
to the Hoepital on Mareh 28¢h, 1961 and
died on Apal 16th the same year Her
1 ther was treated for pulmonary taberou
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o [n a sepatoctom from Apdl to October
1903 He pr i an exndative ootl

of an old, pevicosly inastyve process end
drug therapy garo swticfactory resalis.
Tubercle baofllt oulitvated n warioos smples
of sputum and Irynx soears were senarizve
to streptamyvin, fsonlaxid, and PAS.

The family’s fine child & boy bom in 1935,
died at 5 months { age following 3 months
Py ¢ to sdmision be had
at times soffered from dinrhoea. He had
not been DCG vacemated and nothing fs
known as to his tuberculm resetion. The
howpital diagnosis was ecythrodermis des-
quamativa snd ecute sappusative ottt It is

Antopay revesled entaritis, generalized ex
antherna, bilateral otitis medis, wnd bren

choymemmonfa.
The family's socond child, & girl born in
1856 died at 5} months of age after one

dwseanc; my
on BCG vecsination or tuberonlin reaction.

Autopay waa nob done.
The third hiM, & girl bom in 1859 is
good heslth 8be was BOG vaccinsted in
June 1680 Tho postvaccinal
marventtul end she beowme Pirqoes posttive.
The patient was the family fourth ehild.
She was bomn at tsrm following noemal
megnsnoy Del very was narmal and thero
were o neovatal complicationa, Birth weight
was 4050 g From $wo weeks of ago the
patient soifered from aral monihasie
Adrenalm Pirquet toet was done t ix
weeka of age Bramination two dayw leter
thowed negative reaction, and tho patient
wea BCG vwocinated with miredtaneoms
N Jrnloaioal tHon had
%, boen mads. On fallow up 8 weeks lader
the adrepalin Pirguot rraction wes still
negative, by mevaccimation was not done.

ODD GARDBORG ¢f af

o aigm of Jocal or reglooal

ture. In additfon she hed periodio attacka of
diarthoos, and the marked or! mondsas
pornsted.

Ai five monthe of ape the patient was
admitted to the local bospital. Bilatersl
otitls medim and extenarre white costing an
the mpcuns membrans of the mouth were
dernonstrated. Apsrt from this, dlincal ex
amingtfon revealed nothing speesl, It shoalt
be noted thet mieroscopy ! feees showed

rpid fmpeovement of the ear disas
while the infant's eondithan wae otherwies
tmthanged until a marked dateriontion
coourred after two weeks hoepitaluatia.
At this tume the prtient daveloped flortmt
ing meptie fever and the number of ¥meo-
eytea in the blood rose fram 13 000 to 31,300/
o with marked shif to left. Cmied

On admison to the Pedjatric Departmrst
omftrmed The patient was f
wetal temperature of 38,1°C. Hemoghobts
was B.7 g%, erythroeytes 3184
Ieaooeytes 26,700/mmt with roarked s6ift t
Jeft. Hematoorrt 35, Sedimentation seie
14 mm, The nrine contained albwnin. Syioa!
fhid was normal, & was boon marrow ad
several biood oultures wevn nepative M
weopy of fecon dhowed abupdat nevtoel fat
Total serum protein waa 6.5 100 L &
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Flu.l'nnduo‘ltualhc?-

widened =

panervatic region.

bamin 2.7 -globulin alpba,
woimiln 1;'. K-Iwg\abu:m ut.LsB; pome
wobuln 10 g Reexammation shortly be
fore drath sbow o<l total peotein 4.1 /100 ml,
mmunJ;dpb.,Mup-ki-,

#. beta globulm 6.3 g and

pamsive procew im the

wkdroed indweatimg an expanmre proces ln
the pancres remon (Fg 1)

The patwent was trested with blood trams.
funona, iron, sulfopamide penxillin, strep.
tomycin, and subsequently ehloromyeetin.
The oral mocou membrane wa treated
with myeostatsn and pentin violet, Durlng
the first week [ hoapitalization she was
sublebrile later agwin highly febole with
fluctusting septic fever

After three weels  homdaliaation the

Ik ) tanor waw soddenl no lonmer
palpable A new s f rediograma howed
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Fig. ~ The doodenal Joop fa smaller than at the first cxamination (Fig. 1), but sall sot nocoal.

that the widening of the duodenal lJoop weas
conaiderably reduced (Fig. 2) The jejunal
’ml,tomemmt.ﬂmlmxm-ylmkad
abrivelled, w0 that the intemtinal loops
potnted radially to & centre in the pancreatio
reglan (Fig 3). This ssemed t indrcste
pancreatitis and secondary shrinking Exa
mination  serum emylase and diestass in
the urine revesled normal valnes.

marked {oterus el the abdomen sppesred
dilated. The hmgs (the right 70 g, the ki
80 g) wers somewhat firmer than veoal,
“fleshty’ on sertkon with & litthe reddish
rucos i tho emall bronchr In the kower
part of the bdomen the Aol
moooth, shiny and reflecting, bus in the
upper part thers was a fibrinons, fat laver
unlntuﬂn-, intestinal mesentery and the
Thers wers 150 ml

From this tume the pathent
grew rapldly morse. Fxtenatve edemas, jo-
terus, and an intractable state f shock
developed. Treatment with intravencos
fluid, plamns, blood and eortloalds was
without effect, and the patbmt died after
recurrent attasks of severs general convul
sorx.

Autopey findings
The pethent was & 7-month-old girl, 67 cm
in belght and 6450 g fn weight There was

pasietal perd
choar yellow secttes. The Iwor weighed

50 g It was a greymhoyellow and both
sorfece and cut showed numerous, diffusdy
scattered purple spote, ranging from pinbesd
strad t  grain-aired.

In the ares before the panerentio head was
» wnall ben  cgg-alzd promunence to which
unduodmm,udnq-.md.d_-mlshnd*
wers adherent Thero were however clear
lincs between these organs and the tumoor
an the cut surface, Bection showed that the



Fig. 1 The mementery of the md, to same extent, of the (ewm je contracted so that
the Intestionl Joops point t  centrs, The pleture indicetes  thrinkimg Process s the
Toot of the

tamor coneleted of a partly fluid caseouns
sbstancy of  Ereyish yellow A sample of
this subtance wae sent foc b

Imdings wers revealed on macToscopic €xa-
mnation

examination.
The epleen weighed § g The capenle was
woroes.hay wrinkded, and on the et sarface

rart { the intestinal mewmntery wan coated
whh fat adberences. X other pathological

A revealed that the

wpecifio
with epithelion] eells, few Langhane gant
celle, and numeroas lymphooytes, bat o
fibrona. Rpecml stalnmg brought out myrieds
{ acxd fast rode reeemblmg t bercle baclli
m the neeroses and gran bt hon tseoe (Fig. 4).
Sumar hanges, with Jarge quantriks
acrd fast rode. were found In the spieen,
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Flig 2 Th doodenal loop le emaller than «t the furst examination (Fig. 1), but shill ot normal

that the widening of the duodenal loop was
considerably reduced (Fig 2) The jefmnal
and, to some extent, fleal meserdery looked

L shrivelled w0 thet the imtestial loops
pointed radially t e ceatre in the pancreatie

reclun(Flg.:l).Tbumdmhd.‘m

a Exa
mmu.(m f-emm;myh.a-nddhm{n
the urine revealod normal valoes

marked joteros and the abdemen appeared
dilated. The lungs (the right TO g the kit
60 g) wers somewhat firroer than uwal,
“fleahy” on section with & 1ttlo reddih
mucus m the gmall bronchi In the lower
part of the abdamen the peritoneom Wi
smooth, euny and reflecting but fn the
upper part there was & { bunous, { t e
an intestines, intestioal meventery and the
Ther were 150 ml

From this time the petient
grew rap dly wuree. Extensive edemas, io-
terus, end an intractable state

Treatment with intravenons
fluid, plasme, blood and cortieoids was
without effcct wnd the patbent died after
recurrent attacks f pevere general convul
wione,

Axtopsy findings
The petient wan & 7-month-old girl, 67 em
in height and 6480 g m weight, There was

paretal peri
clear yeﬂ.cnr wscites. The Ier weighed
.50 g. It was « greywh yrliow and both
surface and eut showed numerous, duffaectt
scattered purple spots, rengmg from pinhead-
aized to gram-aired

In the area befors the pancreatic bead ¥
2 emall hen  epg-smed prowupence to which
the duodenmm, kidneys, and sdrens] glands
were sdberent There were howerer char
lines betwten thes organs and the femar
o0 the cut surface. Seetron showed that the
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Fig. 1. The mearntery of the wjuomm and, to some extwat, of the wam i contrasted so that
the tntestinal otwre indicates  shrmiong

Pprooess m the

findings were e cabed on macroscopio cxa-
Trunation.

“eTe mmmerons small whit nodules fuop to
0 sire and a few slightly larger nodes
revembling small abetesce.

X change were found m the mmcons
®embrape { the moall intestme and there
Werr 1o demonmtrable alorratsons of scers.
However a4 mentioned sbove, the upper
Tt [ the mtestinal memntery was coated
with fat adherences. No other patholopecai

11 - revealed that the
tumor m front of the pancreas comisted f
markedly dilated lymph nodes charseterized
br central necrosis f larger and emaller

n the necroses and granulation tiesue (F g 41
Siilar changes, whth large questites
acid faet rods, were found in the pheen,
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/uﬂullrmnim.Ahm 300 B Large nomber { acid fast rods m the neerctw arews. Ll
Setlewn stain. Abom 1000

pancreatic and remal cepsoles, both adrenal
gands, lungs, and ltver The braoc was cxam
inrd by & neuropsthologmt (Dr Christie
Loken) Menmgliiie changes and degenerative
changes of the oercbral coctex were d
moastrated, but theso were pot defin t 19 of
speeific nature.

Puathologe-andiomical dugrost  Dwmwem
inxted tuberculosa.

Badenolopcal examinations
The spectmen sent from the post
mortem examination of the patient con

asted of cascous material from the
mesenterial glands

Gram-atuning showed no hacterls but
scattered throughout the smear were
indighinct gram pos tive frregulady for
med dots and streaks. Stamwg by the
Ziehl Neelsen method reveaked swarm of
ecidlast bacilll arrunged in cord

Cultures on ordinary bacteriological
media were negative Cultures on Lowen-
steins mediom after sbout threo weeks
gave growth of eolonky which were
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Tamz 1 Sennt nily determinations fo
drags
g per ml
20 10 3 1 os
Streptomyein. —  —  —  —
PAS — 1 4
Taoniurid - - = = -

1 Few 2; Aeveral eclonies. i \early
hall growth 4 Full growth {(as in control tube).

Indistinguishable from eolonkes of tubercle
bacilli of the human type

Fire guinee pige were inoculated in the
groin. Koue of these died of tuberculosts,
nor did they show mgns of disease other
than & Jocal reaction in the form of an
inflitration at the site of injection and

209

TanrE .. Brockemical read oms of patient's
o m tn compartsom with standard sroime

Per
Cta oxr Neotra)
lsee  dare red  Xlaclo
Patient strain - yebow  —
. = jellow -
M tubereulosds  + - v - red -
AL bovie Paps - md -

were performed with the acid fast bacllll
isolated from the specimen & strain of
mycobacterfum tnbercnlons (human tvpe),
& strafo of myvobaoteriam borls and a
sirain of BCG The rewults of these tests
are given In Tabl .

Thus the patlent s strain could not be
distinguished from BCG on the bash of
these inatt hil 1 e

moderate reglonal gland larg
These changes disappeared after some
wreky,

Zeto point fire ml tobereulin given
subettaneonaly after .. monthe killed 2 of
tho 5 inoculated animals. Theee antmels
cre examined post mortem but no
changes wero found. Smears from the
spieen and the liver stained by the Zlehl
\echen method showed ackdfast rods, and
cultures from these orgams on Lowen
steln  medium gave growth of colonies
shich resembled those with which the
nimals had been Inoculated. The 3 guines
P which did not die after tabereulin
lnjection were stfll lve atter 5 months.
During this time toberealm was given
sabeutancoaly thres times, but none of
these animals died

The results of the sensitivity deter
minations 1 mt,

Table 1 e to dro 4 given
Cat luse activity test {1}, neatral red
test [ L peroxydese test and naein test

mmations of the cultures ahowed typical
cord formation. Examinatron of patho-
gemcity in guines pigs showed o spoo-
taneous death within 8 months although
the animah did develop tubereulin allergy
as shown by the fact that two of the five
animale died of toberculln shoek Post
maortem examingtions of these two guines
pgs revealed no changes in the animaks
Cultures from the spleen and Liver on the
other hand gave good growth of ecid fast
rods en Liwenstein s medfum.

When a freere-dned culture of the same
bateh of BCG as was used to vaccinate the
patient was made availabls to ur. all these
tests, togrther with additiomal tests in
guinea pigs were repeated with the BOG
straln contained in the latest batch of
BCG vaccine a humanstrain,andab  inc
straln incloded for comparison Again the
patient stran wa indistingutshable from
the BOG strains

The patient  stram was also examined
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by Professor K. A. Jetwen, Universitetets
Institut for Almmdelly Patologi, Copen
hagen {8] by Professar P Oeding Gados
Inatitute Bergen {13] by Dr Arme Lind,
GQothenburg [0] and by Ar K. Lindqvist,
The Veterinary Institute Oslo [10] The
resnlts of all these examiations con
firmed the concludon that the patients
strain was indistinguishable from BCG

Thke BOG waccine

The Norwegun BCG Laboratory pro-
duces and distributes fresh ligmd vaccine
every week, Since 1853 the Swedh BCG
substrain from the Calmetto Laboratory in
Gothenburg has been used exclmively in
all routine vaceine production.

The BCG strain ks maintained by alter
nate cultures every ldth day on bile po-

ODD GARDBORG ef al.

In the five-year perod 1057-01 the
average number of viable BCG umts in the
Norweglan vaccine has been foand to be
28 million per m1 and the average axvgen
conyumption In the Warburg spparatm 1s
estimated at 83 u1/80 mg/hour On guines
pigr the average postvaccinal Jantoux
reaction with 1 mg tnbercolin has been
10x17mm and in all animal experiments
the BCG strain has proved to be stable and
non pathogenle in guines pige.

The vaccine used in the ense described,
No B-180 wes produced on November 3,
1960 Nothing unusual was ohserved in
the enlturs s appearance or growth condl
tionw, and the standard method of prodec
tion was employed. Laboeatory controbs
revealed that the vaccine contained 31
million visble BCG unlts per ml, with ez
oxygen fon of 101 4100 mg/boar

tatoand Banton potato and thevace
pensions ars prepered from 10-day-ald sur
{00 cultures on Sauton liquid medimm. The
employd suspensdan ftoid ooosists of di
luted Sauton and the concentration of the
standard vaccine for intracatanecus injes-
ﬂon has boen 1 mg semi-dry culture mass
)Ipefm].’]:hancmmldunholmlnoum
All batches of vaccine are controlled
with reference to cantent of viable BCG
units. The determination iy done by dilu
tion of the vaceme inoculation on the

The vitality of the oultures is examined by

The AMantonx reaction in aumimal controls
was 20 x 18 mm, and autopsy of the animals
after 3 wnd 8 months revealed normel
condhtions.

Bineo the laboratoey started to make ve
of the 8wedish BCG substrain no change m
the strafns properhes has been demon-
strable through laboratory controls of
animal experiments. Mor have the roatine
control yaeoinations, done by the “athoosl
Tustitute of AMass Radlography with all
batches of vaccine shown changen in the
vascine s properties as messored by the
postncum.l tuberculm allergy and the
4 reactrom. Actord

measuring the axygen fon per
time untt in the Warburg apperatus. The
potenay af the vaocine, the local reactions
and the postvocmnal tuberculn allergy
ars examined by inoculation on guines
pige according to the Jenwen method. The
tonocnity of the vaccine j controlled o

guloes Pl

lngtnrupothabout 80 000 persons have
been vaccinated per vear giving o tofel
of about 650 000 persons vaccmated dut
ing the period 1033 to 1961 The present
case excluded, no case with grave complie
ations hes been reported

With referencs to the present batch of
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virelne & total of 231 ampoaies has been
distributed to 201 vacematory. The Taceine
hay been weed in about 800 vaccinations
and no other care with complieations has
been obeerved. The vaceine amposls
emploged In the present fatal case was
alw uswed on two other patients born In
1638 snd 1840 respectively The post
Tiecinal course was normal without com-
pHeations In both these patients. Thev
were re-eamined one year after vaccina
tion (October 1061) and presented normal

On the basks of the reported observations
oo {ecls justified in that the

Tod
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yeur after vaceination & remonal soppara-
trve adenitis developed After another year
he developed an abacess in the thoracie
wall In spite of treatment with strepto-
mycin, PAS and INH focl developed in
longs kidneys and several booes. The
patient died cachectre 5 vears following
vaceination,

There are two Bwedish reports of fatally
ending generalized BCG infection following
vuecination in infancy- Le Hollitrdm &
Hird (5], and Falkmer Lind & Floman
[3] Both patients wrre vaccinated shortly
after birth and developed symptoms of

lixed infection 6 months later

fatal complications In the present case
cumot be awribed to pecnlarities in
the BCG strain employed, nor to special
Properties in that partieular batech of
Taocine.

Comments

In 1933 Meyer [11] described the first
fatal cam of BCG Infection tn Denmark.
The patient, a previousdy healthy boy was
BOG-vaceinated at 7 years of age After
©oae month he dereloped & local gk

Juk

Autopsv revealed cxtensive changes in
varkms organs. Our patient was veccinated
at 0 weeks of age and developed severe
symptoms of infection 4 months later In
this case too autopsy showed marked
changes in many organs the most note
worthy of whith was the coosidersble
mesenteric glandolar affection. The patho-
logic-anatomical changes fn these three
patients have several points in eommon
They all present the features which seem
to characterrze BCG infection Le little

lh-cenlmihin.gmenumdtrd]ing
of the peripheral Iymph podes. After a
farther €ix montha he becutme feveriah and
died eachectls 2 years after vaceination.
Hehad thown no dgn of redneed resistance
to infectlon prior to BCG vaceination.

In 1058 Thrap-Meyer et o {14 17 20)
reported the firet \orwegian case Thie was
& young man who was BCQ vaceinated at
18 years of age. Prior to raccinabon be
had bad & peraistently ncreesed scdiment
ation rate about 40 mm and it 1 possible
that his resistance to Infectsons had been
geoerlly reduced from chidhood oo A

dency to tuberculokd strocture and
mytiads of acid fast rods In the affected
areas (Fig 4) A marked cascous necroais
as in tho present case has also been
demonstrated in mott of the fatal cases
deseribed.

In severe complications following BCG
vuccination it is natural fiot of all to
suspect the vaccine Account has alreads
been gren of vaccine production In
Norw y m general and of the batch em-
ployed i particalar \ eridence that in
creased virulence or other hanges lo th
BCG vacvine might explain the complics
thon hes ever been found. nd one s of
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the opmion that such & posdbility &n be
disregarded In the present case too

Two of the patient s three xiblings died
ot an eady age Both had previoualy
shown definits signe of reduoed reststance
to infectlon, and both probebly died from
infectiana. Adding this to the patient s case
history one feels justified in conecludmg
that a familisl resistance impairment is
present, apparently both to banal and
specifio infectians. From the available
data however it i not posdble to come
closer to an oxplanation of what canses
this defiiency At the first determination
of sernm proterns the patlent apparently
lacked gamma globulm, at the seomnd
valnes were normal, and shortly before
death valves wers reduced. The signi
ficance of the varying finding is hard to
evaloate Even ¥ gemma globolin de-
fidlency can hardly be ruled omt with
certamty this explanation seems improb-
able. The brother who died at 5 months of
age iz reported to have had mormal seram
proteln values, In Thrap-Meyer a case [17]

~Lm,lrkccllyIm:r\:ew:dr;erumgm:l:\m.ng{nbulh:
3 valose were demaonstrated.
2 It is typical of fatal BCG infection that
the tuberculin reactions ere weak or
pegative and that marked local adenitis
develops fallowing veecination [68 18]
Our patient was tuberoulin negative on
repeated exeminatians, on the other hand
shs never premented a dmically deman-
strable local adenrtm.

The importunt problem af why general-
{zed BCG infection following vwocination
develops In extremely rure individoal
cases $o atill nnsolved and, with the date
avaflable today it seema doubtful whether
one ean find & common causs at sll In
pome cases mare ot kess obvious slgna point

to reduced resistance to fnfection, I
other canes such mgna are licklng aince the
patlent has previously reacted normally
to common infections. A noa fatal case of
lupus volgaris and multiple bone affer
tiona fallowing BOG vaccination has previ-
ounly been reported from the Pedistrio
Depertment [7 16]. This patient peesented
normal serum gamma globalin values It
wua supposed that the main reason for the
hematogenous dissemnination in this ewse
was » tranaient reduction of resistance dos
to meaales

Sinoe the causal connection is nons too
clear ane oan do llttle to aveld the serioos
BCG complications It is possible that ane
should hesitats to vmocinate individmb
who have previously shown defintte sigm
of reduced remstance to infection. Vac-
cinated children who have not hed the
meaxles should be protected against such
Infeetion in the postvaccimal perod.

That BCG inooniation has a protective
effect agatust development of tubereulons
disease {s beyond doubt and every yoar
numerous Dow cases can be proventzd by
yaocinatlon Berous compliestions follow
mg such vecanation are cxtremely rre
and give po ground far objecting to
oontinned BCG vacdnation [6}

Summary

A fatal oase of generalized BCG Infeetion
following vacoination fs reported The
plﬁent.lg‘nﬂBCGnndmtednge'F
of six weekn, developed septlo fever wnd
leucocytoais at 5} months of ago and died
lt7mo-n'.hluflgelnlponrmnd.|mn'“h
extensive edemas  cterus and sevTI®
attacks of general convulions

Autopsy revealed duseminated fubet
culocis. The histological picture shosed
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little tendeney to tuberculokd structure
marked ceseous necroais and myriads of
acidfast baclli n the affected arees. By
bectericlogics] emaminaiton the acid faxt
bacilli were indistinguhable from BCG
Increased virdlence or other changes in
the BCG vacems which might explain the
{ata} complicaticn has not been found.
Two of the patient s three slblings had
peeviomly ahown definite signe of reduced
resdstance to infection, and both died at
an early age from infections. Adding thw
1 the peticnts case history one feels
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present The cause of this defickency s
discuseed.

There are at present five known caves of
fatal BUG infection following vacemation
in Scandinavia and the number of persons
vaceinated > estimated to be between 8
and ” milliona. The probable incidence of
{atal complications can thus be pat at less
than one case per milbon vaccinated.

A the peotective effect of BOC vaccina
tion s bevond doubt and the sermaos
complreatioos extremelv rare there seems
to be Do ground st present for objecting to

Jjoatified In ecncluding that & famillal continued BOG vaccination
redt Imad to Inf B
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CASE REPORT

Infannle Chrome Necronmng Encephalopathy*

&y ERNA CHRISTENSEN J C. AMTELCHIOR and P PLUAI

Frow s U fuerelty Inaituts of D cxrapethology (Hod. Frms Chrisruses) and
Pebiatrics, Rigshorps

the Dnfrrrady Clinks of

tmict, Coprakapen (Hewd P Plem)

Amang the progressive neurologieal dis-
ordera in infaney and childhood one group
is made up by disesses occurring In children
said to have developed normally until the
age of 1 to 2 ywars. Belanging to this group
of progresive dworders are the leucoen
oephslopathies, the globold ecell type of
Krabbs, the metachromatie type of Green
fleld, and other even less commanly
oocurrmg dlisemses much as the poliody
strophy the Hallervorden-Spatz disease

the first one reported and present in the
following the findings of thia second cuse

Oage report
Qirl K.BN

ars normal, A third child waa stillborn, the
umbdlical cord arcund its neck.
and normal Bith

Pregnanocy
woight 4375 g Exvepd for soms mstable
Ioyements of the ayss thers wrrs no peo-

the  saleroalaing 1 phalopathy of
van Bogaerts, some forms of amaurotle
diocles, the Louis Barr’s syndrome and
others,
L' Bometimes u braln blopsy perhaps in
jon with & ventriculography may
epabls the clinlcian to make the correet
diagnosis daring the course of the disease
bt most often the dlagnoals can be made
poeadble anly atter a detafled braln autopsy
1s performed.

In 1980 [ ] the anthors published a
report on ‘Combined Lestons of Basal
Ganglia Medulls Oblongats and Spinal
Cord in & 10 Year Old Boy  Recently
we have studsed another case mmilar to

natal xy

Her motor t wea slightly
retarded, and she was  dmitted to the local
bospital when sho was 8 montbs ol A
diagnosi of congenital hoart dmease was
mmde. When two years old she walled
withoat support, at the age of 2 years sad
8 months aho had & bead Infary with s possbl
mild conoumion. Two weeks later fi wey
Wm:ﬂxmlmnghﬂrhr;‘
sDella with
admutted for the firet thme t the Pedwtrio

t

YWhen ahe was almost 3 years old physical
examination ¢ the time of edmbedon
revealed & rether hnact! e gl The beart
examibation showed voussore and  stror
Iy‘m[hmu.rmurlvpprtrdlhﬂwd
# vontricular septal defect. She could apesk
uﬂly-{rw-urd.-bmundﬂiwdm‘d
what was safd to her It wa nceswary 19
sapport ber in both sitting aml standmx
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Fx L Veatriculograpby t the age of 3 years
downg  moderste symmetrical dilat tHon of

tee veniyicoler eystess fatho 034).

Positiors. There was s alight leftsided

-

)
e
yeiit 4 v,
.,
- - Bl
-
4 13
— Ia !
= -
v 4 - l'
- -
Fag, 2. Lambar phy at the
age ot 7 yoars showed woe ecodstione.

diatation of the Mteral vestriles (ratiot
0.3, the wilth of the 3rd ventrick being
10 mm (Pig. 1)
While in the department her condition
This boprovement  contlomed
dhuring the following years, and i wea noted
lh‘llhrhﬂcrdﬂ.umx}ylmdd_
Vb sho wus § ywers old the redrolancs!
It was doml) d by p dsl
g with general speatronty and buatersl
Babioskl There was xilll  sght Irft mded
beraparceis 89 wrll as soce ddfrculty

Her sprech bad Lecame difficuls (o under

During the following yrars her condlilon
tmproved somewbat up t the ago ol 10, ¢
which tume aho started t  have sewrores
of pett mal type which oaly responded
partmlly to adequat trewtment

From thw ago of 11 ber rigidity became
rooch worse  nrd aho was o looger ble t
wen her rght bar] when eatmay From thu
age onwarth she started t  have episodes of
fever of nhknown cause lasting up t  two
works and mmulir epuwodes continued to
pcour unul her dewth

When admitted the jast tups t the
Pedstno Departroent ahe was 11} years obd.
Fhe waa now unable to talk, and wn more
nactn  than bofore There wae  mmrked
rotaton,  Txtagmm and converpent wquint
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Hypertonklty wns anly moderat in the
upper extremities, bat marked in the lega.
The increased tendon reflexes were less
dominant end th plantar reflexes were
normal. Tt was noted that oconsionally ahe
had rhythmie movements of the shoulder
mascles cn the left sdde. The dlagnosis of &

‘beart dwease was now very much
doulted by the cardiologist, who found
that neither the murmur nor the ECG and

A ray supported this dlgnosis.

Befors and after this admbsdon ahe spent
& grest deal of her time at a home for spestics,
and aithough ber oconditlon during the
following years got woese ahe was still able
10 read books written foc ber age (Fig 3).

The seimors increased in nomber and

Bhe developed contractures of the knees in
spite of physiotherapy A number of diffe-
rent drugs were given m ocder to reduce ber
hypertonieity On soveral oocasions she

Fig. 4. Coronal scetion of the brain

ahowieg the marird sheratine fa the prtsmioe
esndate nuchel

EXXA CHEISTENNEY of al

- -

P

and in th
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Fit 3t} Lower pert of be potamea ehowmg mecrotiing degeotration with sstroeytie prob
feretion, Jo nl thubrumg of Do el wels The vextriealis part of tng pethioes
Witethe gkt I E 10 (5) The swme with the oeerofrmg ares t the Jof Xote the

wnber of Bbnllary astrocy cs and mactuptugre HoE. 4

'y
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reacted too muach with drowxiness and
pertmps ballucinations. Thewe unfarvaruble
reactions rapidly dimppeared when the
dosege was deeressed or the drog withdrawn.
Thres montbe pedor t  her death sho had
reepiratory difficolties which becamo g
grarated, sbe was treuted with tracheotomy
and djed 2 wecks beter in hyperpyTexia at the
¢t of 13 years and 10 months.

anly few abnormalities formd Tho sedimen
tation rate was increased in the beginning of
ber disease Jater on normal. Berum proteine
and lipkds were nocmal, and liver funetion
= normal too.

EEG with the exception of the first ane
Wi srverely aboarmal and fn the later
yrars showed  petit mal pheture

The wpinal floid was lest stodied doring
ber admadon when 11 years K end was
fond mormal with regurd to econtent of
¢lectrolytes and proteina.

a9

In tho candat nuclel few nerve cells are

both bers and in the putemma (Figs. Ba,
5b). The remaining timoe conslst of flhril-
lary satroeytes and vessel with thickening
of the wally, but witbout cbiteration of the
fomina. There w 0 brregular atennon of the
peocess Into the internal capenles on both
sides, anly minitmal mvolrement of the
giobm pallxin on ooe sde 1o Involvement
wuy seen of the thalamue, the substantia
nigra, the hypothalamue nocker or the red
nuelei. The examinaton of the bran stem
ahow eubscut and acut degeneration m the
pereqoeductal tiseos and m the perventn-
cular part of pons and medulla with pes-
served ependymal eelle.

The retxcular formations are invohed bat
in the nuclel mbigit and the hrpoglossal
mucle! onlv = part of the perve cclls are
destroyed. \o buormalities are found 1n
the medial lemmei, the spmal tracts of the
trigemmal nerves, the restiform boduee the
Y tracts or in the oliva

dntopey

The post-martem ination revealed
scxitered bronchopneumontas on both sides,

eod  moderate acut stasls of the Hver and

the spleen, X were noted on rrvieal
the examination of the heart.

Bru axtopey

Brain weight after formalin fixation was
15% g. Coronal seetions showed moderat
of the vem

The cerebellmm {s hrstologically normal
From the epmal cord only the two upper
have been removed and
degeneration i found In the grey matter
slmilar to the degenerative changes m the
medulle (Fig 6a, 85)
It most be that the lepto-
were on the
sarfsce of the braln, and that & siight degree
of infiltration with hymy-hoeytes and mecro-
pbages occurs. In the bram tmeue Do cell
inf Itration e seen.
H 13 Infantile

chronio

oecrotomg encephalopathy

Discussion

The clinical picture in the case reported
s charucterized by a progremive extra
pyramidal and pyramkdal encephalopathy
beginning at the ge of two vears and
Lusting slmost 1 years. The pathoans
tomical findings are macroscopleally and
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histologically so characteristio, with the
symmstrical degeneration of the putamina
and the caudate nnded and with mvolve-
ment of the brain stem and spinal cord,
that one would expect to find & number of
amilar cames in the literuture but this fs
not 80 One reason may be that it Is ditfi
cult to kentdy these oases as long as
an adequate name bas not been snggested.

It is possible that some cawes have been
deseribed tnder path tomlesl names

EENA CHEINTESPEX ¢ al

the liver at antopsy (Deberdt Rader
mecker & Guexal [3]) The case deseribed
by us [2] showed a clinfeal as well as 2
pethoanatomieal pleturs with a striking
umllarity to the present ease. The boy
described devwloped at the age of two
years o alight nght-sdded bemiplegia
of unknown etlology His symptoms pro-
gremeed and were charaoterized by dm.
tonts and pronounced dysarthria, hh
semed almost undistorbed.

Totall

such as statos marmoratus and status
dysmyelinatus (Vogt & Vogt [11]) because
the localisation of these brain leaiona Is the
same as in our ease A large series of these
cases has been published by Krnemer [7]
of 10 patients with the diagnosis of states
dysmyelinatus and 78 patients with status
marmoratun The averngs lfetime was tn
the first group 7.2 and In the second group
146 yoars In 30 cases the otiology was
‘perinatal injurles and in most of the other
cavea sovers disesses durmg Infancy
No detailed information was grven of the
dinroal courre
The brain lealon in the besal gunglia
fgund in our case fs identlcal with the
Llewon found in ceses of hepatolenticular
degeneration (HLD Wilsoa s disease) but
in such patients s disturbance in the eop-
per metabolwm is found both in the braln
and in the liver Ve have no studies of
the copper metabollsm in the present came
but the Liver functlon was normal and at
autopsy the liver ahowed po alterations
Because of the normal liver Wilsons
prendosileroms and the neurological dus-
orders caused by Liver disenses other than
HLD (Eicke [4]) can also be excluded
TIn the literuture one case is described with
» clinieal pleture resembling that of WII
son s diseare, but with no involvement of

He died suddenly after a few hours of
hyperpyrexia when 10 years old PEG
performed three times revealed a moderate
symmetrical dllatation of the ventrienkr
system ratlo 030 The brain autopsy
showed s aymmetrical degeneration of the
candate noclei and the patamina that had
exmted for several years, whereas more
recent lealons were fornd in the brain
stem and spinal cord. In the dlscuesion of
the case references can be found to
dlseases affecting the basal ganglls and It
wan concleded that no identheal ene
could be foand in the literature

Bymmotrical lesions of the basal gangfis
and menencephalon in children have beent
deseribed by Verhaart [10] in Chincse
infants. These children were all Jew than
ano year old and the duration of the fatal
discase was extremely shart onlv & few
weeks.

Since Leigh [8] desembed subacute
pecrotizing encephalomyclopathy fn an
infant and later Felgin & Woll [5] ub-
lished threo cases of a drease in infants
resembling chronio Wernicke encephalo-
pathy s fow report have lp'rl('t!“‘d
(Richter Cases  and 3 [0), Ford [6F
Brandt & Obsen [1]) in which the bestor
involve the basal ganglia becdes the
mrdbrain and particularly the cerebellam
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x5

(D) Pa 1 1h

they ipohds ceses wih

hypoplasia of the megacaryocytes

and cases with mare extersive bone marrow
hypoplasia as well

Tt b often maintelned that in ecagenital
hypoplastie thrombocytopenia only few
H amy megaearyooytes are found in the
bone marrow However Nilwon & Lind
bolm [11] in two typical cases, in which
bilateral splashs of the radius was sho
present, found normal or nearly noemal
amounts of megacaryocytes. But these
ceils looked redatively immature and
foactrve,

It w reasomable to cless onr three pa
thents as cases of congenital hypoplasti
thrombocytopenta, and thereby mecept
that in this conditlon tneressed numbers of
megacaryooytes with redueed thrombo-
eTtopoletio actlvity can oceaslonally be
present in the bone muarrow We moat
sleo believe that congenital hypoplastio
thromboeytopenis In some cases may be
duo to  hereditary defect in the megaca
ryocyte populstion, s fact which hax not
previotaly been kmown. For these cases the
term  dered, ! ! rowtd

¥ Ay
Prufa by proposed.

Summary
Three patients, s mother and two sons.
suflering from thromboeytopenic parpare
due to deiclent production of Hood
platelets arm presented. The dmease
thought to be of genetio origin aud e

called hered!
topents.
Tho number of megacaryocytes was
normal or most often moderstely in-
creared in the bone marrow but wigns of
active platelet production were scarce
The platelet survival determined by means
of radioshrumium was found to be pormal.
Piatelet antibodics could not be demon
strated (caly ons of the cases studled)
Treatment with cortlcosteroids or with s
combination of amaholic stercids and
corticosteroids seemed to be neffective In
one of the eases wplemectomy Wwis per
formed. A transent narmalization of the
platelet comt was obtamed, but the
bleeding tendency soon recurred and the
patient died, pomibly from » potumo-
coceal infection. In ane of the patients
certain concomlitant maliarmations were
present (bilateral aplasts of the twelfth
rib mild hydronephrosts on the right side}
The condition can be regarded as  sub-
group of the congenital hypoplastie throm
bocytopenia
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From the Tediatro Department of Exrolbwis Institutet st Crown Princess Lovies's
Children s Hospital, Stockholm, Sweden

Famuly Background and State of Mental Health 1n a Group
of Diabetic Schoolcluldren

by GORAK STERKY

In the day to-day mansgement of dis-
bette ehfldren and adolescents many prob-
lems are met with. As in the trestment of
other cironie diseases during growth, the
child o adjustment depends a great deal an
its own persomality and envmoomental
background. The interaction of these fac
tors and the diabetic state has been the
wubject of varlons types of investigations.
However many of these invalve only &
few extreme cases and even when Jarger
ecties have been gathered they are seldom
Dan-selective conclusions thus being with
out general validiy

The present stody was undertsken to
find out whether diabetic children have
an enhanced frequency of emotional dis.
turbances and, if s0, what factors in the
dixbrtie state might have influenced the
mptoms.

M tenal and Methods

Daring the antumm  f 1959 all school
nurees in &

ments of the four children bospitals in
Stockhalm in order to includo the  year olde
begizning sehool in the amtamn term of
1080 By studying tho schoal health cards of
the diabetics, & person conversant with sch
wark selected & contral group consisting of
nondibeties of the same sex, age and
achool clam, whose fathers had smnilar
to that { the {athers of the dia-
betio “twine” Itwasalso ttemptedt mateh
the pairs a2 loscly s pomsihin with regard to
nomber of siblings, posrtion b the family and
dwelhng standard. The first subject falfTlng
or eoming nearest to fullillmg these requive-
ments was chosen as the control. If noos
was considered sait ble or { the selegted
non-diabetio refosed t  tooperst Do
attempt was made to find another
‘The material thos obtained jo presented in
T bio I Ten cases were not traced in thme
to receive the necessary matroctwons befors
the begmnmg of the study and 32 did ot
want to partcrpste. A further 7 had to
be repected beeamss of the motbers lsck of
tooe or scut llness st the time { the
ntervew grven by the suthor at the end of
the cheervatwon panod. The final e

were reqn through
the rrmerpal school medical affxer {Dr T
HHme) to report all cames { dumbetes
mellitus In the echools. The materal was
completed by the euthor 1n the sprmg
1060 by meass { a eimilar request t all
DAt schonks snd by revewmg all records
on diahetics kept by the out-patient depart
4 — €17 dots Peduntraen Vol A2

oy 143 (91.2*) disbetics and 126
{87.8%) non-dmbetice. Matched into pamrs
were 738 cases (114 & 124 ) Edeven of the
14 dsbetics who refosed to co-operat were
aged 15 or more 4 I the 8 boys were m
therr {mal clams at school. Borme f the gurls
parents gave aa s resson for refoul to
participat the woh t enneral the disorder
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Diabetica Fon-dabrtic

Boyw Qi Toka! Bore Ot Total

Primary mateeial 5 »0 183 ” n %3
Conee of relection:

hok trweed 1 3 3 [ 1 .

Un [ 1 113 13 11 1w

Lothers not inteeviswed 1 t 1 1 i 3

] 1 ~ 1t 1 n

¥iual material 24 : 145 00 [ =

Bex and age oasey the diebeties fathers beknged t

The distribution of sex and wge i to be
found fn Tabla & In ** of the 118 matehed
palrs (18 ¢ 28 ©) the ‘twina were notd bom
the e yewr Sirteen of thess patrs wers
aged 15 or mare. In B paies (8 & 16 §) the age
difference exooeded 12 manthe, the highest
velue being 20 monthe

Social groupe
The cases wers clasifind into socal groups
(%, T1 or TIT) based on the ocoupetion of the

at the interview The register af ocoupations
~ need by the Centrel Buresa { Statisifes tn
its repocts on eleciion retorne In Btockholm
served ar a guide The distribution aa
peesented in Tabls 2 showsd & good ecorre-
spoctienss Detween ithe wheds diabetls snd
san-dimbeto serien. When movimg to higher
grade schooks & form of sockl selection o
ally takes plaoe axd, in order 10 be aldo to

Righor soolal groap than the non.diabetis
but fn no {oxtance whe the step grester than
of one groop.

Siza of family

The waan number of childran per family
waa for boyw 2.6 for the disbetis and .4 ko
thmMmmyﬂumﬂﬂ

1672, (7 4 14 9) In 68 of the matrbed pale
both the number of children per family and
the clukdw position in the famile corre
spougded. In the 83 ressinmg pairs an ealy
¢hild was cormpared with & chikd [rom
larger famfly in 13 inatanves, the disbetio
being the coly thild in § paow

Theelling strnderd
Two ciamen of dwelling stendard were

compare directly the
with thet of the elevtian returws, the oo
eurrence of the yenons soswl groupe in the
diabetios §-14 yewrs ald (65 cases} wus
ealenlated. Thia partioniar age range war
abxusery breezme all diabetle chikdren beiong
tng to i wookd have besn repatered (-3)
The social grouping obtatned i thie wey
was deptical wiith thas met with in Stock
hnhhwn!.h-uhnmhhmwhh-

full agrement as regards the fsthers
employment tn 30 pale (23 ¢ R 9. In 19

e aceording t
flate with moro than 1} persons per rooes &4
aveverowdod,  hikiren  Counting s ooe
The of avererowded bomes
was 359% (5 cases) mnang the dmbetlcs
and *94% (37 caars) awmong tbe now
diabatwa. The disbetic ehild frmo sn oV
trowded home waa m 1] owtants
with & non-diabetfs from a bomw with
standard, The revrm sitost o

mtfuotory
was formd o 9 padrs.
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24 9 (30 8%)—wero unier medical supervi-
wion at the diabetes elinlo | Crown Princess
Lovim Chidren Hospital (KLB). The
principh of t d t this

soczal groepe
Diabetics Kon-dubeties
Bockl
Fop " % " *
1 13 124 10 9
i¢ 61 02 o1 s
m 0 a4 55 437
Total 15 1000 129 1000
Creil siatus of parents

{ broken homes (156.3%) and I the pon
diabetsc D (71%) (p<003) The frequency
{ broken homes In the primary material,
Le. repected cases now ciuded, was 14.5%
(23/183) In the diabetio group snd 10.3%
(18/185) In the non-disbetic, & statistically
inwignifcant difference

Nolker's employment
Further information oo socal beek

cmployed In Bl farmles (33.2%) of the
diabet e seriew and m 44 (3.9 o) of the roo-
dlabetse. Fufltime

was roet
with 1n 21 (143 ,) of dmbetin mothers
and in 21 (18.7%) of “nan.diabeti  the

rermmder bemg emnplosed part-thne Total

was found m 71 of the palrs
while m the remainder the diabetic mother
worked in 42 and the “pon-diabetic  mother
m 28 par.

Children wmder med cal sxpercision
A:.\hubrmjngonhnndymseptmm

bowpital have been reported proviouly (16,
17). The children not tder treatment here
were under the mmpervision of the other
\hn:o chlldren  bospitals I Stockholm
Beche)
orolm‘md]rlmhmAhluugh
opinions s to treatment may have differed
amang the physicians treating thess children
divide thus

(25). In tho KLB growp 111% (1 & 6 9
were clasified a5 of “poor” control and fn
the KBSS group 71 6% (19 & 39 ). Mesn
age st cowet for all diabetics was 70 years
(2 monthe to 17 years) and mean daration
5.0 years (& monthe to 17 years).

Eram maisons and alerriews

Tha diabetio and non-dlabetlo groaps wero
ohecrved during the school year 1080-1981
During this period the uthor bad the

the frvextigation of physical work eapacity
(28), tho phymecal exuminstion and dietary
Hiterviews gave the fty I at least
coe hour observation { the chuldren
mental reactsons. During all these examing-
thors and while the elldren were awalting
their turn &8 much information a8 pomiblo
waa colleoted from each child. Farthermore
telepbone comversatons (cf. *7) were held
both with the parents and with the chlldren.
Beveral cases as  flem disbetio s non
disbetsc, also  pplied esparately to the
amihor for Tmemal problema ooe te meor
tooes at ther own or parents request AR
the sbove observatione were uaed when st
mg the mental statos { the children, oo
attentson bemg pald to tho case blsorkcs
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exammshon sppeared relaxed,
npproachad and bad & noromal
taoe were dengnated mentally undisturbed
{ef 21y,

All examinations and interviews tock place
at KLB. The interviews, made during a
shx week perind in May-June 1981 larted at
Tart 30 minuien ewch, and even those mathery.
‘who were known {rom previous visits to KLB
were pecu. Sioee it waa the mothers whe

oental health of the mothers at the tome of
the investigation. Information on siblmgs,
perent and grandparenits was recnrded and
regarded ay {amlily history this nformation
breludmg present age or age at dewth and
cause of death aa well as mental Dinceses
and sympioms of soch a degres of severity
that eitber hopital care or prolonged madieal
tregtment bad been required. The oase
Intcomen were oamty drewn op socording f
a qoestionsaire claborated by Xylnder { 1)

were thus obtamed ¢ the interview with the
mothers. Ay m Nylanders stody it waa
stipalated thst the symptom In question
shoald have had a ocertain intenwty snd
dumtion Le. that ft gbonld have eonetituted
& problem for the ehild or the members of the
famikr and have been persent ot axt during
? the time of the investigation, vir. 8 months.
" Foe the whole of the dimbetwo group snd,
where neccamry {or Don-disbetlos as well,
m and ent-patient records were stodsed and
for thome dsmbeties who were treated by
Private pricttioners the doctor fn charge of
the child was approsched in person for
informatrot. The oane histarkes given by the
mothers  gresd closddy with the childrens

hospital records

Intellectual capacily

Yo an unyelacted group of 28 matched palrs
(32 3 -4 §) the child's teseher wus ques-
1honed aa to whetber the ehild was stypical
In sts geoers] behamour or had shown
wknh!emmmmduﬂn:dnpnn

GORAY STERXT

term. As an asscasment of intellectual

Results

In only  fow cases did the mothers
Tepart any relevant complications of peeg
nancy There seemed to be no difference
between the two groups, bt matemity
cane records were not stodied and the dats
have not been subjected to further
anglyms. Data an deltverv and the Lirth
weight of the children wers available in
108 pairs. As ahown in Table 3 thers was
obrions carespondence between the tuo
groupe. No farther dividon of the material
was made as the groups were similar even
a8 regards number of firstbams and soehl
group dbstribution.

Familiary mental duturbance

The family history of mental disturb-
ance among relatives (oo or mote) re-
corded in uumbers of ehildren concerned
 given in Table 4. Complete information
oculd not be obtained fn eaves where the
child or either of the parents wero sdopted
® eame from incomplete homes. The
frequency of mentally distarbed relstives
was samexhat higher throughout In the
dubetic groop.

On the baals of observations made at the
mterview s 40 mothers in the dmbet:o grovp
(27 6%} and 1410 the noa-disbetio (11 1%
were dignosed by the author ax mentally
disturbed The difference was highly vlg-
Bificant (p~0.001) p the % bole serice and
in matched pairs dignificant (<001 33
sguinat 13). Nine diabetic and ‘Bon-
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Tamex 3 Buth waght (Iy) and complications of delicery in 108 pa ra (1045 11 Q)

Diabetien
Boys Girts
-
mru...a,u<uok, 1 4
51— 400 » 41
mnhnq.m>u1 kg 12 ¥
Mean birth wright asTky Bk
Catmreen sertion 1 -
Forcepa n =

diabetle mothers were diagnosed as
mentally disturbed atthoogh no symptoms
‘were reported in their case histories. The
most common dlsturbance among the
mothers was the occurrence of various
symptoms of anxiety TWithin this group
18 “diabetie™ and 8 “non-dinbetic moth-
ers wers diagnosed as having anxiety
neurosts, all bat two belonging to matched
palrs (p<01) Xo relatimehlp between
broken homes and anxiety peuross was
found,

A ental symploms

Mental symptoms in relation to sex and.
a0 arv st out in Table 8. The frequency
of exaes without symptome wes the same
in the diabetic growp (545 ) as in the

“om-diabetion
Total

Boys

T tal

3
b od

41

3
39

17 1 8 16
Aok  @skg BBkg 00k

1 1 1

< 1 +

g %

3

non-diabetlo (856%), in both groups
higher for boys than for gitk. The number
of symptoams per case was numerically
higher amang the diabetlex Anxiety was
the only symptom met with more often
in the non-disbetio group.

A comparison was made wrthin the
matched pairs a3 to the frequency of
appesrance of symptoms H at least 8§
children had the symptom in question
(Table 8) Nine of 11 symptoms were met
with more often smong the dimbeiles
(p<005) Significant differences were
found as regards two symptoms, namely
emotional lability (p<0001) and dif
flcolties with compsnioos (p<003} the
disbetica displaying the higher frequency

The frequency of symptoms was numer

Tasrx 4. Fawily hidory of mental health among relaticss

Figmree oadieste xomber of sabjects o which mamtal distarbaares wes
mmmmmhm'umhrdmmm

Diabrties
Total

Boys Qs ——

- 3
QGrandparmts 5 10 13 113
Faibery o121 17
Mothery 18 18 39
Siblimps 2 ¢ n 18

mong oo or
Informethon
ou-dubetion
Total
Boys OGuk  ————
" - %

18 1160

0

(139 8 127 (UM
1124 7 1 » tss (119
(143) 3 5 &0 1w
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TAnLE 8 The oocurrente of moet frequent menkal sympdoms 1x 77 matched pa rs (583
969} in which the dubetic (D) the mom-duabetic (V) or Both presented the symplom
1n question
Figures deoote nmmsber of patre.

n
Bymptoma both D and K

Headache
Abdorninal
Trredivess pue
Anorexi
Désworders of siewp
Emoticoal

bty
Taificaltew in comcmtration

ol il ]l

Delfseuitios with companioos

ically higher among girls than among boys
in both groups (T ble &) In the 1™-20-
year-old noa-diabethes the frequency of
cases with symptoms was low 3 opposed
to that oheerved smong dlabetica. The
highest number of symptoms per case m
the diabetis group was formd amony bovs
aged 15-16 and girle aged 17-%0 years the
corresponding  figures for pon-dimbetics
being low

Cettain  differences wers noticed as
tegards individml symptoms. Thus in
both the dlabetio and non-diabetlo groap
hesdache and abdominal pain were found
maore often among girls than among boys.
The frequency of emotional lability among
diabetie gie wes 333% and among
dlabetic boys 119 . (»<001). Ditficalty
with companions was also met with more
often among disbetic girls (*18 ) than
smong the bovs (119 ) ahthough the
difference wa  insignifieant (p<0 %) The
frequency of individoal symptoms was
wvaalty too low to allow wmemment m
relation to sge It mav be cbeerved. how
ever that emotionsl latlity and diffientt

p:

D caly

v
Brean Gu g_

AR

Saw

with companions were simflariv found on
the whole in all age groups.

Alental slatus

Merrtal etatos in relation to sex and age
is given In Table 7 The frequeney of
meatally disturbed subjects fa the same {n
both groupe. No significant sex difference
was apparent, and in the disbetio group
the frequency was on the whole the mme
in the various age groups. Among the non-
diabetics mentally dsturbed cases were
somewhat more common in the youngest
age group Bubjects recorded oo examine
tion s mentally disturbed showed great
variaton of symptoms both as to type and
intermity Moat cases had only mild mental
svmptoms, bat 5 diabetics (15 49) nd
1 non-diabetio girl were 8o tense anxious
nd distarbed that they had to be des-
gnated as mentally insuffickent. Seven
diabetics and 8 non-diabetics wrre diagno-
red an mentally disturbed in apite of the
fact that their cam histeries were com
pletely negative

A further asscwment of the mental state
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TavLr 7 Frequency of mentally d&durb:: subjects (mental slatus) in relalion {o sex
and age.

Figures In bracksts demote total number of wubjects.

Diabettes
Total
Boys Gida ———
Age group n » n <

7-1p 3 [ 0 a7
-1 1 3 4 174
1314 ] 3 5 IaT
15-18 3 [ 9 ml
17-1 1 3 5 ns
Total n om oz

of some of the children was obtained from
the opinion of the teacher Beven diabetics
(43 39) and 4 non-disbetion (33 19) of
various ages were described as mentally
deviating from thelr schootmates, Al
seven disbetics were said to have difficul
ties with companfons while the four non
dlabetics showed other kinds of abnorm
ality In all cases bt cne these subjects
‘were reported by their mothers as having
mental symptoms or wers mentally dis-
turbed on examination.

Sehaol reporte
V) Ope disbetio boy weain s speaial clas for
retarded children, two were in & so-called

Kon.dabetim
Total

ax L] 1 ° =1 i3
{=3) 3 £ 1 n7 i)
4 3 8 [ 07 ao
an 1 a 8 e [+3/]
{am —_ 1 1 3 an
{1¢B) 13 16 29 no a#

(Table 8) The great differeniee between
the lowest and higbest total marks b
explained by the varying number of
school subjects taught at ditferent levels.
No age or sex differences were obrerved
and the means of total marks were almost
the same in all groups for both sutuma
and spring term. During the spring tem
of 1861 the mean intra patr difference was
0184040 belng ingnificantly Jower In
the dlabetic group (p<0 8} No connection
was obeerved between school echievements

TaBLE S Dustribution of total marks for the spring term 1961 in 72 (743 70%) matched patrt

Disbetim on-dubetics
Total Total
T bal markse for Boys Gida ——a—— Boys Otk ~——"
spcing term 19681 » n » % " - -
It]

<3 3 - ) 43 1 2 L]

8-10 12 7 19 284 1 10 Lol 111:
1n-18 1218 30 417 1n 10 =3 ue
120 7 [ 15 208 s 10 1 ]

> 3 2 13 ae 3 3 []

100.0 71 1000
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Pathaologieal findings 3 findings
Girls Total Boys Quts Total
m an o) 4 o (k2]
Mean age 125 134 131 18 128 126
laun age ¢ onmet of diabrtes 0 19 18 [y 74 )
Moan duration of diabetes a8 85 5 () &1 &7
" " . % n n LI
sapervidon $ KLB [ * 15 600 24 8 32 4as
Poar diabetio eontrot* 1 10 13 513 ® n 2 310
Mother mentally disturbed 4 7 11 4o k¢ 2 ’ 123
o — 2 80 [ 4 10 187
3 380 12 10 22 a1
Ouly ehfid 1 4 5 200 5 e 1 18
other 3 5 s 120 n n 24 329
Boclal growp 111 3 3 13 a0 ] n ns

In 3 cams the degree of diabetle sontrol eoukl not be evalnated.

and age at oneet, duration ar degree of
Habetls comtrol.

The dinbetrca

The diabetic series was further apalyzed.
Seventy-three subjects of normal mental
rtatos who were reported as not having
thown any menisl symptoms were com-
pared with the 23 casen which had both
pathologleal status and were repocted as
having various kinds of mental symptoms
(Table 9) In two respects significant
differences tn frequency were found. The
chiidren w#th pathologieal findings hed an
in

y of disturbed

pairs 15 children had mothers disgnosed
a5 apxiety neurotio—8 of these children
were reported to be emotionally labile.
The coeresponding figare for the remaining
104 diabetics was 22 (p<001)

Of the 7 KLB diabetHos who were
grouped under “poae”™ control & had
mental symptoms, B showed mental dis-
tarbence on examination, ® came from
homes where thero had been divaree and
fn & ceses the mothers were mentally
inan{ficient. The dmtribation in the various
bospitals of the most frequent Individoal
mental symptoms, emotlonal labllity was

mothers (p<0001) and were alvo more
oten of “poor diabetlo control (p <0 05)
The distriation of the 16 mothers from
KLB and KSSS with antiety neurcals was
5.9, (0 cases) and 471
repectivety When taking the proportion
of casen at KLB into accomnt, the ex
Tected frequency for KLB ahould hare
been 4 8 , but the frequeney obserred
was not stathtically divergent.

Out of the 110 disbetics of the matched

lated for girle Nine cases of 28
(346%) belonged to KLB this being
quit comparsble with the expected
333 Fifteen of 17 (88 %) with emo-
tional lability at KSSS were grouped as
belng of poor” comtrol—the expected
figaro way 765 %

Disenssion
When analviing factors which infloence

mental health, the complicated cireum
stances xhting mak It difflcult to arrive
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at any definite cansal comnection. In order
to eome to any conchwions of genersl
validity for the young diabetts popalation
#t wres eonsidered neceaery to examine o
matehed control material. Due to other
lengthy investigations oo the sme ma
terial H was neeessary to deal with co-
operative subjects, and w endeavoun to
obtain 100 % participation were not made
Bejected WETO a3 exp more

ofmax wreaxT

neurosts conld be established, and mo the
mbataneed distribution of broken bosse
obserred woald seem to have oo prizary
Leportence
In spite of this somawhst more wo-
favcursble family situstin emong the
diabetics the groupe had the mms fre
queney of symptom fres subleets both o
fon and as 4 by the
ther. When distorbed, however the

badly dtoated in & number of respeots

disbetio children seemed to be more

than thoss sslecied this being especally
prononnced far the nondiabetios A

wttomly lufta d—they had mare men.
tal symptoms per cass and more diabetie
bjects had to bo cawified as mentaly

farther explanation of the diswepancy
betwetn the groups is the cne year laye
between the matching and the eommwnce-
went of the stedy During thle time
divorces wers granted in a forther §
disbetlc familes. The ocrurrence of
lroken homes m 16% of the dixbetic
group was higher than in the non.diabetie
trut owing to the foem of scleotion no
oompartson was fustifiable The frequency
seems to tally with the common experience
in Btockholm whereby Lroken hovaes have
been reported in 134,—unpabliched ob-
servations cited by 21—and 21% (10) of
all {armitien. However the gosl set up waa

«attained and the groupe wers essentially

comparsble sven in other respeets, ey
delivery and early postoaial development

tueutfiolent on examination. In o previoos
KLB study on juvenils diabstios whh at
least 15 years dmstlon,

BEGs wers found in 31% (11) Even f
this oheervation might speak In favour of
the bypothesis that diabetlo childres
ahiould show peychiral g of bk
damage syndrowms (¥) the cuse histore
(25 27) the uncomplimted delrrrvies
(Table 3) and the mental symptamatologe
{Tablo 6) in the present stody do ot
suppart thie view When juiging the
thildren s ments] statos thers was Do
emidence of a nifarm psyrhologreal pictore
in the diabetits, & charncterisio dixbetio
perscoality” (10}

The disbetics had « numesseally highet
of most mental symptoms, but

oedd,

The frequency of mentally disturbed
mothers was significantly higher in tho
diabetse than in the pon-diabetrs groap
The difference conld largely be attrbuted
to the increesed number of nemrotic
mothers who bad atixiety s the dominat
tng syraptom This type of insatficiency ls
probably the most Lcely kind of resction
in mothers with a diabetio child Mo
connection between troken homes and
mothrrs dimgnosed  ¢» baving  anxiety

comparison within the matehed pairs was
not entirely 0 favour of the noa-diabetics.
Thes $wo symptoms indudng anslety
of eleven wers met with len often [n the
dubetlo group Certainly # 1 not edrie
able ff at all possible to rely too mock
cunneattmlympu\msmz-erhdm
or less rubjective extmations It fnaleo i
powsitas to sy for example whether emo
thn.llltﬂltylnldkhtkch&imighthﬂt
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the seme meaning as andety In « com
parable non-disbetie. The description of
the wymptomatology and the symptom-
atology lteelf of & disturbed child is
probalily highly influenced by the mother s
state of mental bealth, Bpeaking in favonr
of this contention i the higher frequency
of emotional lability fn the children of
mothers with anxiety neurosts than amang
the remminder of the matched diabetles
Emotional lability rrost aleo be considered
to be dmeetly connected with the day to-
day manifestations of diabetes. Fluctua
tlons i blood soger Jevel leading to
frequent intnln reactions might just ae
well have been reported as emotional
lability Since the higher frequency of
emational labllty amang dibetics was
siguficant the two pomihle causes may
well have had an additive effect.

The mothers of dibetica reported their
children as having difficulties with com
Panions mors often than the mothers of
poo-diabetics This finding was suppocted
by the opinion of the teacher and may fit
(n with the low physical » ork capaeity and
the declining Irequency of participation in
phyveal training by the dlabeties of
this material (20). It is of interest to note
that 1\ « soclometrie stody on another
bandlcapped groop, overweight chitdren,
Bdciesn (7) found the classmates Tating
olthruvervﬂghtebﬂdmtolnmtnly!hu
®ame as in the controls However highly
overneight bovs with  low phyical work
capeaty received s eignificantly lower
score when the choice coneerned physicel
activity Boch ¢ periences may give ree
t adj bl floencing the
fature Ffe and social adsption of the
dlabetle w well & the orers 1ght child
In consicteney with thi suggestion there
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was & tendeney with advaneing age in the
diabetio group towards an inerease in cases
with symptoms and an increase in mental
symptoms per case. The reverse mtuation
was found among the non-diabetlcs. The
most proooanced shift was after puberty
and diabetic girla were the most nofavoar
ably dtnated, as also observed by others
(8)

Among the many fectors related to
mental health in children cne conld be
demonstrated etatistically to inflnence the
nerrous symptomma of the diabeties, namety
the state of mental health of the mothers.
Stmilar obeervations are common In child
psychiatry (12)

As the type of medical supervision
greatly affects the control of diabetes, 1t
was impomible to analyzs thoroughty the
relation between enviroomental and pay
chological factors an the degree of diabetio
centrol. The findingy in & small group of
canen chamified an of “poxe™ comtrol
suggest, however that an unfavoursble
family sitnation and mental symptoms in
the child were often connected with
‘pooc  dubetio comtrol Diabetie girk
with emobonal Lability also bad an un
expeeted high frequency of  poor” eontrol,
and the diabetic groap with pathologieal
mental findings hed an incrcased fre-
quency of poor control as compared
with thowe withoat mental findings. Thus
an interrelation between mental disturb-
ance and degren of dlabetio control might
posbly have been demonstruted

Th intelectual capaaty ol dlabetic
children bas been much discuseed and the
Litesature reeently reviewed (1) \o signl
ficunt duff in school act
conld be demonatrated between the two
groups and the frequency of dushetic cases
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in special clames tallles with that generally
met with in Btockholm. Thus the IQa of
the diabetics might be regarded as faling
within normal limits. This finding agrees
with earller stndies o non-selected mate-
riale (6 0) Anearly ageof onset of diabetes

QORAX FTERXY

disease of childhood produces more any
iety in a mother than diebetes mellites
(4) Virtoally all parents of phvsleslly
handicapped children have o feeling of
guilt and of personal responsiblity for the

tad

{1} has been claimed to exert an unt!
abls influence on the intellectnal capacity
of the diabetas, but the present findings
and thoee of others (14) do not support
such an oplnbon,
Thero seem to be no investigations on
diabetic children and adolescents which
can be directly compared with this stndy
In the fow instances whers large series
have been amembled the investigations
were chicfly built up arotmd a bettery of
prychalogical tests alove, no cliniosd study
being made nor the state of mentsl health
of the parents being eascesed The present
observation of roughly the same froquency
of disturbanoes in behaviour among diabe-
tlo children as among controls hax, how
ever been made by other (8 8 14)
The findings of this study sopport
Danowakd (9) who states that “the disbetio
child i not doomed to peesonality distarb-
' as an intrinsio manifestation of his
It may be of
paychiatne interest that not even such a
serlous somatlo disorder as disbetes mel
litns nereamrily etauses emotional prob-
lems. When investigating paychologioal
symptoms in & consultation material, Ny
Iander (22) in agreement with thie state
ment, found in & gronp of children with
definite pomatic disesse that 49% had
no mental symptoms but that in & com
parzble groap without somatio disorder
but with psythosomatio symptoms only
7% were free from mental symptoms.

It hes bern suggested that no chronio

bandicap (13) Thus even in a stody of
children o upon for tal
heart diseass it was found that environ-
mental factors, particalardy the mothes
attitude seomed to be almost equally
impoctant causes of the post-operative
improvement in the behaviour of the ehil-
dren as the surgioal eure or the wlevmtion
iteel (15)

Qlinjeal expertenoe has taught that the
onset of diabetes mellitus imposes greatly
on the personslities of the parents them-
wclves and on their attitude to the child.
It i pot known why how often or to what
extent the children and the parents become
serigualy disturbed, but these questhoos are
the subject of & study now in progress at
KLB (2) As pointed out by Stoarns (24),
parents of dlabstic children may peed to
be helped with their own problems before
they can become s source of suppart for
the ohikl (28) Ope of the arguments in
favoar of & free diet for children with
disbetes mellitas was a reference to the
peychologioal tnjuries which would prob-
ably manifest themselves H siriet ther
peutic principls were applied (18) The
preseat diabetlo material was composed of
two almost equally large divisons as
regards the type of tretment invotved.
When comparing the two groups o
respect of the frequency of mothers with
anxiety neuros and the {requency o
emotional labllity among the children, oo
statistical diferences were obtaloed. It
thsdmnmjmﬁﬁtbhmemdudethﬂ
the posibly heavier strem  on the
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strictly treated disbetle groap was connter
balaneed by other factors, probably refer
sble to the greater time spent on Instrue
tion (16) It has been said (13) that the
fight aguiret such a hidden enemy as
dmbetes i a greater burden for a child
than to have a vhibls handicap. In oeder
to avoid anxety reactbons in the children
a8 well a3 the parents and still to keep up
2 good contral of the diabetio state known
facts about the disorder and the ways of
managing it must be taught both carefally
and repestedly

Summary

In « material of 145 dlabetlo and 126
matched noo-diabetic sehoolchildren sged
7 20 yeurs, the social and famfly structure
was Investiguted. Family history of mental
disturbances and actua! mental symptams
of the children were obtained by inter
vioxs with the mothers. A dungnoais of the
mental health of the children and their
mothers way arrived at by clinfeal fudgo-
ment Roaghly half the dlabet o serres was
treated more strictly and intensely than
the other

The diabetio group had & signiflcantly

WH The
dutbrtio chud —am anslytie stody of b de.
vopment. dm J Du 8223 1Ma,

DOLCAILDAEX 359

mothers who mowtly displayed varions
anxiety symptoms.

The frequency of children without
reported mental symptoms was the same
in the two groups. On emmination
mentally undisturbed cases were found
a8 often In the disbetic as in the non
diabetle groap. The dusbetics especially
the older ones, showed somewhst mare
symptoms per cese The most common
symptoms amoog the dimbetios were
emotforal lability and difficulties with
companions.

School achievements wrre evenly per
formed by the two groups and min
fluenced by the age at onect of dbetea.

Diabetic children with pethological
mental findimgs had a signiffeantly W
erensed frequency of mentally duturbed
mothern. Cases of poar”™ dinbetio control
were found to have mental symptoms
mace often than those of “fair control.
In the strictly treated diabetie group there
W no increase in problems of adjustment
Deither as regards the mothers por the
children.

In order to avoid anxicty reactions, the
need of careful instruction of both parenty
and chfidren [s emphastred.

7 Bowmwox M Overwegin children. des
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Niemann Pich Disease in Infancy

Report of Tico Siblings with Clhinical Histologie and Chemnical Studies

by BIORN I IVEMARK, LARS STENNERHOL)M, CLAES THOREN and
RAGNAR TUNELL

Niemann Pick disease is generally char
sotertred a3 & familial metabolle defect
with storge of ephingomyelin in the
viceral argans and the central nervoos
system [2 7 18] Two siblings with thic
disarder have been emecuntered recently
in Btockholm—the second and third
ouses to be reported i Bweden, the
pathaloglo features of the first was dis-
cuseed by Hensehen f 1623 [14]

Caso Reparts
F mily hutory
The two sibhings were the only ehildren of
As may bo seen
from Fig

marriage
ltbepnnnumhl!-ﬂn&
consine with & rommon

when 38, the {ather bad an scut mvveardial
b Carooary

corpnary seleross. The blood lipid analyses
d)aﬂdh!d]nht‘lrﬂhcbﬂkﬁﬂ\i!?‘uﬂ
total Hpide 1100 myg%;. The vahws for phos-
phokipids, beeithin, «pb line end tri-
ghyoerides wero within narmal limits.

The mother had always been bealthy Her
liver function, examined by routine labor
Atory tests, was Dormal and serum Wpd

“"dbﬂhhrth-umomu-umm
famaily hastory bas been traced back t the
mxteenth century when the famly ppearsto
bave emaigrated England Thars way

Losted ¢ any grographical, socll or reh
#r00s folat

The father had mikl miections hepatitis
in 1835, Liver function test performed in
1960 were normal During the same yeer

cells wero 5 and 2 ..

CHn cal findings
Com !
The parent  {irat child, @ boy was barn

t term 1834, Pregrancy labor and detoeery
were normal. Birth weight 3130 g

Blood it and bows marrow were kindly
wvalasted by Dr P O. Hilborg t the Kron
proscmen Lovims Darnsfokioe.
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2

N = 2

The lnunediste nevnatal perod was un
evoutial exoept for the presence of jamndice
an the escond day of llfs Thiv resched »
maximom on the fearth day but thronghous
!bﬂwnmdthndhu-hmdhlw

The i

AR T TR of &l

q:'.holtmmdd.lydﬂ!o‘ndn"dmd

sge the chilld was admlited to the Pediairic

Ciirdo of the Karolouka afukhweet.
Ooures —The child way malnourivhed aad

wax distendad and the Hrer and spleen were
enlargad, both of them reaching 7 em beiow
1ho costal margin.

ko complets bilary trast obstruetion wae
Mhﬁﬁmt%ddﬂoﬂtﬂdmh

after adrrink d re-
vealed biln acide And plgmnﬁ.. A peede
biopery was performed at three manthe of sgr
and the changes were conaidered compmtible
with 1 hepatitis™ and cirrhosis.

mmﬁhmmmu@nm
Courm —Thers was swelling of the ab-
domsen and the weight remained low During
the wbeequant 3 monthe the elinical findings
were gromly unchanged. The boy wae poordy
nonrubed, weighing 3510 g et 8 weaks and
3640 g st 3 moaths; e was moderately
joterio had normal reflexee and peyehomo.
toris developrmt. The liver and spleem wers
enlarged and sxtended 5 and § em benesth
tho cortal margioe, respeatrrely
The ohild wns thought toheve betroctive
Jsundice and st the age of 9 weeks ho was
referred to Eronprinersmn Lovieas Barn
tjokbus. An explomiory lparstomy and &
biopey of the Liver were porformed and as the
tlm-thfhﬂ.h:pmtbo\wtoqu

At 5 months of age the ollnien] pleture war
changed. The lsondles gredaally mevossd,
and the chlld lay coutinnousty in the opistho-
toons posture with slight hyp tookity of
the srme snd legs: thers wea & nstant con

wdo of the abdamen (Fig 3). ho aboormal
plgmeatation of the retine was found EEQ
exxmination showed a normal paitern.
Bteroid therupy waa Institated at 6 weehd
with 8 mg prednusolne day without effeet
und trestment war dmcontinned after ont
month. One trensfosion ef 100 ml blead
uimquthmnhedln.wh-dw
tmpe A 8 montbe of age the

patible with deryt “n
hepatita”

Tharing the fifth manth of Lfe the ja mndics
berwms more severs- the child genernl
coodition remmined poor during the last
10 days of life Lo mereased 800 g in welght
whup(muﬂytacdem.ndndiﬂ.ﬁn
died sadderly at 5 montha of wge

Comt
The parents soocod child, s grl, was boro
st term I 1900 Premmancy labor and

uhﬂdcbﬂbpcdedrm--ndnwwuml'b‘
diad saddenly

Laberatery findings
In both cwses livre functon tees with
totel and direet butirobin, tvrsol floceuds
tion tewts, GOT and GPT determmstiont
were repestodhy, perfarmed dunng fhe conre
of the Ulnews (Fig 2) The talrubxn Talves i
particuiar indseats unchanged e (uncton
Guring the furst monthe. Later the bvee o
tlon tests indseated rapidl W""‘“"':
cell dammge Repeated
roinatrons shigwed anly pamma globabs free

]
[
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It eelly 10,800-2900 and platelet 500,000
~60.000 per mm at 2 aod 8 monthy of
age Whit cella in the perrphersl blood of
Case 2 inchuded 52% lympbocytes and 16+
0on0c) tew- of thes about one-halfl and one-
tBIrd, reepeetively were wcuoloed to sowme
the blood filma there were Do

tepdenoy for
blredmg  from the gastro-intestrmal treet
@ Case | ancd whth epistans in Case — The
prothromban mdex was siightly depreaned 10
both cuses throughout the dieesse with
skt betwern 60 and 0 of Potmal
Coapulation and bieeding thmes were normal
T 42976 Acke Pudiacrica Vol &2

Ve Yo,
3
I T
¥ %
%

were PAB negative The nucler were oroally
duplaced to the periphery and the eytoplarm
contaied mumerons vacuoles of varying sire
The shelton showed demineralization but no
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lobaler architeetors.

A moderate digtortion
Ansres {1 o seen on the rigk

24 Fg L
Fig 4 Cwe 1 Liver biopsy t the age of 0 weekn,
The oell are largn nd d

Fig 8 Came 1 Liver t utopsy tthe age of 8 moutha
celiuler reticolum je Inerremsd. A Nienamn

s mors raried and the [ater

Dwtortion
Pick coll fa sen m the center (wrrow). H& B #5

destroction of the kong bones. X ray findings
for the chest ware normal

In Cese 3 blood lpld sxemination t 7
mentha of age revesled low Lipid values with
tatal lipkds 430, cholesterol 88, phospholipids
170, wpt 24 and trigly
130 mg %-

Pathologic findings

Cas 1
Paraflin blocks from formalin fixed liver
blopey and the autopay specimens wera

available for study The stainng methods
used were: bematoxyln and esoln, erhodf
van Gleeon, PAB, tolnidin bhs before and
after sulphation with fuming sulphurie sexd
-acotie anhydride-cther mixture [17). Ms!
tory’s phoaphotungstio ackl-bematey Ln ail
the Prussian blue reection for roa. No me:
terial was avallable for fat etaine

The biopey ¢pecimen taken from the Lret
a0 weeln disclosrd & slightly distorted
lobalar pattemn (Fig 4) The eonpective
tiwuo in the portal tracts was shhtly
incresssd & was the interecfiular retieulamn.
There were occamonal sslands of hemato-
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Flg. & Cao 1 Liver at antopsy ehowing hyshme bodies and Xremmaon-Prek coll (arrec)
T &nlUmlﬁlty t the age of 3} mantin showieg awollen
traneformat bor.

byt arrees

Polesiy in the demolds. A moderat number

:hhhm-mmmmwh

walls end the perportal conneetive tware
there were seattered barge PA8-posiiive cells.

twn, and no pigmented cells were found
olber then the buestamed parenchyroal
eellh. The Prummen blue resction for iron
W mepaitye and no stxdophube bodies were
encountered.

.1

Awtopsy The body messured 34 m and
weighed 4960 g and showed u greatly dis
tended sbdomen cooturung 00 ml of &
alightly blood tinged mecitee flabd. The 7 rer
waa enjargrd (mesght after fixatom 330
pormal 188 g) fom and browneh yellows
the capsular ntace was slghtly puckered
The porta hepatss cont (ned a moderat ly
enlarged lymph mode which did not scmpress

spleen waa enormooely enlarged  (wesght
after fuation 173 g notmal 16 g), (irm and
brownwh-red In the lumpr  few petechial
hemorthages were found. The remainder of
he groas IATUOALIOD was esentially nege
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tive. No examination wes meds of the brain.
Bpecimens for i Ination were

BIORN L IYMMARK o of

death. The lunge were yellowlsh-red and
d % k. The d

T

taken from the liver spleen, pancress,

kidney and lymph node and fixed in formalin.
Alicroscopls examination of sutopay speet

era from the beer disclosed & more marked

dimtortion of the kobolar pattern (Flg §) than
blopsy clm.

syetem was normal. One thousand i of tear
straw-colored fluid wete found o the
perioneal oavity The I rer was alightly wo
lurged (weaght 290 g, normal 230 g) firm and
greenh black in calomr The wall of the portal
veln was thickened. There was an

had bern noted in the

vacuoliration and a large number of granular
PAS-podtive diastase-reststant cella were
present in the mnusolde Those cells also
showed metschromatic staining after zulpha
tlon In & few arces large numbers of acido-
philic PAS-positive hyaline aesdophil 0 bo-
dire were present (Fig ) There was no
bematopobess. The sinuwolds of the spleen
wrre dmtended by mumerons foam cells with
the sams gtaming charseterstics as those in
the liver The Malpighien bodia were
strophic. The Iymph mod from the ports
bapatis was almost completely traradormed
by foam celle, ouly very ocoumonal collees
tions of lymphooytes being found. Thia
lymph Dode revealed no pigmented hutio-
oytes In the Iidn y srvernl glameruli con
taned foam eells. The pancreas appeared
nocmal

The structural changes and the foam cele
in the visceral orgara are compatible with
the disgnoss f N emann Plek discwse

Case 2

The neafls bropsy specimen taken at the
age of 3} monthe wus { xed n Boeve wolu-
tiom and emubedded 1n parsffm. The ! ter
showed & moderat  disortion of the lobniar
pattern (Frg. 7). There were bile casts m
canalicull nd le pigment in & few paren
chymal giant cells A fow mnusocidal cells
were axolien, and theer eytoplamn was
granclar PAS-positive snd metachromatic
after sulphation. The histologio plcture wa
{hought to be compatible with ghnt-oell
wh'hhwm

Astopay W& pex{crmed{bo‘n'llﬂrr

spleen, welghmg 238 g (normal 20 g), fim,
bluishred peripberully and yellowish-lrown
at the center Boveral modsrately enlargrd
brownlsh vellow Iymph redee wrre preseat
in the retroperitoneal wpace porta bepatls
and mediastinnm. The adrexals were promly
nocmal, as wers the puncress, thyrol,
ovarles and thymus, The Ifdwepe appeared
ahghtly enlarged, theleft one contalned
few wpall cyst in the cortex and medulle
The urtnary trest was normal, Thé brus vae
normal grosly

Aferoscopic examiration disclosed changr
in the brain, spinal cord, l-er spleen,
lymph nodes, thymaoe, bone marrow hmg
and kidneys. The specimens were fixed fa
formmlin, and in addition to the stains men
tioned  bove for Caes 1 {roxen section were
prepared for Budan IIT stainlng and PAS

number of such cefls wero foand In the
glomerular toft of the kidoey (Fig #). Al
these Tisceral foam cefla showrd a varyieg
amount of PAS.positive cytoplasm, s
t lnidin blur metschromesia was evidont

The licer specimens taken at  whofeY
reveaked scvers changes which more clesrly
dmelosed the storage charscter of tha procts
than the blopey mpecumen taken § monthe
carlier The altcrations w ere similar to thoee
found in the hver of Case 1 with marked
diseuption of the lobaler and eefomd
pattern, teophle vacoolized parenchymal
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The lymph modes were lmost 1y
composed of foam evlls (Fiz 8). In sddition,
the littoral eolls of the sinuwe contaned

eoarse gramules of  yeflowlsh-brown pig
ment, posdtive t Suden Black B, negat ve
t Sodan IT and positive to PAS, which did
b0t duplay metachromasia before oe after
wipbation. This pepoent was  uteflloores

terlatics indieat that the pigment wea prob-
shiy cerodd (21 23). Boch pegroented ecll
were pot found in any other orpan.

397

,

Chaspes  the contral mertome sypwem —

(Fig 10) The cytoplasn waa finely gramuber
alightly metachrommtic after sulphation, bt
PAB.-negatrre in all scotlons from paratim
blocks. Beqtxme staned with

obwrved (Fig 10} This had pparently been
dweolved durmg the embeddmy procedure



cortical ganglhon oells. Beohons stained for
mryelin showed no evidenos of denTyelination
but the myvlination sppesred to be less
developed than is normal for the age.
Swmmary of pathologic findings —In
both cases hepatomegaly and splenome-
galy were prominent with s maore than
tenfold increase in the she of the spleen

BIORXN L IVEMARK ¢ a]

Method —Deep [roxen speeimone of the
corchrum, scatic nexve, Liver splten, kidoer
and ly7 ph nodes were analyxed. The bandl
ing of ths material and the methods applied
have bren described chewhere [27). Insdd
tion, chromatography was performed on
thin Jayer plates of dilca el t separat free
and esterified cholesterol and for the ideati-
fication of otber Upids. The sphingomyeline
wers pevpared from lver snd splem by
hydrolyzing & total Lipid xtract with 1 ¥

mium hydroxide in water at 35 ! The

owing to the p of Nie-
mann Plek cells. The livers aiso showed
Niemann Pick cells, atrophy of the liver
cell-cords and cholestesis, In both omses
Nlemann Plck cells were found in great
numbers in lymph nodes, which in Case
2 aleo displayed a lipo-plgment of cerokd
type. In addition Niemann Plek cells
wers present in the lungs and in the renal
ghomerull. In Case 2 whero the (XS was
examined the gangtian cells displaged bal
loonlng typleal of Niemann Pick disease
Chemueal investigation

A chemicsl exammation of the organs was
performed only In Case 2.

were scpar hr
graphy oo mlicde cd and slgmina.
Resslts.—A inerrase 1o the
relative and beolut emounts of spblne-
mryeline wna found anly in the pleen and the

myeiine wera the same as from normale. The
weight of the spleen wa more than ten times
that of notmal infants of tho sme axs

the content of sphingomyelins was aboct
soven times as great. The beolut ameunt of
sphingonryelina was thus bout one hundred
times the pormal value A comparsbic @
cresse in sz and coneentration of ephing>
myelin was abo peent | the lymph nodes 80

Thiy preparation was kindly perforond by
Dr E. Bremosrholm
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Tarrr 1 Lipid componiion of extra-cerebral lisques
mnhtumvxpm-dupkﬂntdfhyriﬁmhh-&mmmnh-hln
mormal infants, ans

two raouthe of age
Belatls
Bpleem Lymph node Liver Kideey werve
W ter? ™I (K7 se4 (575 T3 9@ #s (\n —
Xntrogem 5 (IR 3 (LD ns (e 1) 108
Total bpids 301 A% e 1w 18 (124 134 (100 Tl
Trigtycerides 03 0 04 — [.X S as 08 2
Cholenterol l04  LL® (YO ] 2 (ll.i) -3 (q 4 %:
Fhrwphobpede w1 e (13 e (8 [¥] 5
Kephalins L2 a (LY &0 a3 0 an 27
Leekbiny i Bx 18 %;; 3 5 x; (Lfﬁ} t:
Sehingonyes 86 (L1} 19 *5 1 |
Homoglyeolipide ey ON 08T (=) L+ w©% 22

Perrentege of the freeh walght.

quantftative figures can be given, howecer
# the wrn of the lymph Dodes ean be
Foated tmtely G

with thw large sccumalation of sphingomys-
L i the mpleen and Iymph node the m-
ervase (o kidoey and Urer % m sl {two- to
three fold) Theve was aleo an Increwse in
thotestwol and  phveero-phaspnotipids e
thhine and lephaling) tn the aflerted organs
(Tabie 1) Ouly w wpell amount of the cho-
Jesterol was exterifiad (io spieen and lymph
nodey about §% of total eholesteral).

The findings for the aseay of the brmmn
thwoe are of considerable intervet. Whereas
the Iipsd values weyr normal for the grey
otter lor the whit matter they wers
mmiler t thoes fourd t the age of about 2 3
montl (Tabley 2 and 31 The fgure for
rhogonyeims in the whit  matter w
wmgndfizantly lower than that of pormal in
fants of the same agr

The coveentration of ganglioedes, eval
sted by estonating bped bexowmine was
shout the smme t cortical grey matter s
in normal mfant of the wme age and
sichtly hoher than normal m the white
tatter Tha incrrase w oot real and can be
Aeeoanted far by defectite myelin forma
©om, ax the moglondes are compooents of
xoer but pot of the my ¢ins eheathe. As the
histalogio examination revealed sgne of 1

creescd gungliowide eantent of the basal
anglie, poos, medalls chlongata, cerebellum
and spunal cord, specimene {rom theso reglons
were anafyred. The reanlis of the ebercal
apalyses of grey pwtter from these aress
show values between 0 18-0 10% for Lpid
hexomming The vaimes are diffiealt to

fineneed by the amount of raveln structures
n the dires used for the asmve. Thers was
possibly a sfight marease bn ganglowrdes.

Discursion

Desplto the chre simlarity—octason
ally amounting to identity——betwneen the
two cases in rewpeet of the clmical and
hustologie findmgs, the diagnosis of Nie-
mann-Pick dbweare was pot establshed
until the bistologie and chemical examina
tons of the second case were completed.
Intlrﬂutcumthehlhﬁnrqdcﬁnhe
dugnosis 1 inad: aitree no
nn-lpis or examinstion of the cemtral
nervous syem was performed t autopry
However the amilarity to the aibling in
teapeet of the clinfeal and strocturel
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Taren 2 Lipid composition of eervbrul grey matler (frontal Tabe)
The valoes are expressed aa per eent of dry welght.

Normale
t Cuer
1mo 2 1mos. 1yr 1Byre. (L3 monthe)
W ter® — 8772 378 8734 Qi
XKltrogrn 50 o7 088 2.2 3
Hexosmmine (total) 0Tl Q.78 070 0.83 083
Total Lipide ms w7 313 a3 74
Choloaternl .1 34 a 80 “
219 20 +3 40 0.1
Kephalma 10.7 113 109 17 93
Leetthins 101 a7 101 108 100
]IBphln[un)'lh:l 1~ 16 12 19 [ X3
amogtyeolpkds
{oerebrosides + adphatides) 047 0 078 a4 110
Heteroglycolipils
Lipid bexowarine nls 018 als als 020

Prreentege of the fresh weight,

findings points strongly to a disgnosis of Plck disease [8 15 20 30). The parents
Niemann Pick diseass woukd then be heteroxygous carriers of

If this deducton i correct the trait the defective gene The fact that the father
wonld probably have been transmitted had eoromary thromboals with myocardial
from s common great grandfather This fufarction when ounly 38 years of age b
would support the concept of an auto- remarkable but might still be concidental

somal recoesdve tr tmdon in Nk The fulmi cinica] comre w2
Tasta 3 Lipld componiion of cerebral while matter (frontal lobe)
/) The values are oxpresed sy per cent of dry weight
Kormala
Prewnt cow
1 mo. 2 moa. lyr 15y (A5 moathe
W ter® — o920 81 & 7138 L1
Nltrogen .04 83 743 6. 843
Hexomamine (total} 2.70 .48 Q.42 043 015
Totel Tipkds 228 Y 503 51T e
Cholesterol 18 84 124 188 13
Phowphatpdds 1.3 a4 e EX X
Kephalmy al 128 14 152 104
Lecithtne 10l 4 8.2 [T} p
14 -3 0 2 15
B Y
{cerebrosdes + salphatxhes) 14 €0 107 100
N 813 013 ) 0.00 o3
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. rized by a predominsntly visceral
localization of the disease with hepato-
splenomegaly and jarndice aa the principal
ergna In this respect these two patients are
similar to five of Crocker & Farbers 8]
cases who had significant and peolonged
jaundice in the early months of lifs The
morpbalogle  changes as well a8 the
laborstory tnvestigstions indicate eevers
parenchymal liver damage, which though
umeomman in clawde Niemann Pick discase
[20], i reminiscent of Case 8 in Crocker &
Farber o study Thewe anthors diseass the
powibility of early hepatitls which woald
account for a permanent metabolle de-
rangement in the brrer and hence & gradm]
derelopment of the storage diseass,

In both cases the early stroctural
changes of the Iver were glant-cell trans-
formation, hie stasis and fibrosts. The
occurrence of Niemann Plek cells In the
lrver during the early stage of the disease
was not as prominent & frature ax the other
morphologio changes, which may be en
countered In & varety of conditions such
23 erythroblastoms foetalis [5] glant-eell
bepatitts [8, 13, 28] vuncus forms of
cirrhosts [22] and hemochromatosls (12
1%

Tho cvineldental histary of endemio
bepatitis for the father at the thme of
birth of Case 1 would also Justify the
wuplelon of infeetiors hepatiths. Howeover
the mother dKl not display efgns of hepat!
th and ber Hrer function tests were
normal The stroctural changes in the
lrers, espectally the preeence of acklo-
Philic bodies fn the liver of Case 1 (Fig 6)
woald seem to support this dmgnoms
(311 but these bodies oecar in & vatdety
of conditions [ £] Further it wasimpos-
sible 10 find definite evidence of nflamma
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thon in the livers Tho most likely cauve of
the cbolestasin was compression of the
blliary canalicth by Niemann Piek cells.

The other structural changes found
the hvers may be locked upon as mani-
festations of the pecnatal lver mnon
specific reactxmn to tnjury Whatever the
canse of the lrrer damage its scverity
would aecomnt for the fulminent coarse
of the disase

The accumulation of ipo-plgment in the
Iymph nodes in Case  $s a fairly uncom
mom festure of Wlemann-Pick drease
although it hes been found by previous
observers in logg-standmg cases of B
pidoses [7] The presence of lipo-pégment
s considered to be secondary to the
Lipidoals which may weil causo a rapid and
widespread timne damage accompanied
by fallure to metabollre polyunsaturated
httylddLThm it seema not to be &

primary dmorder as it is in pigmented
histocytonts (18 21]

Bloom [3] demonstrated marked vacuo-
Iaton in & combderable mumber of Iym
phoeytes In Nlemann Pek divease and
Videbaeck [20] bhowed that about a
quarter of the cawes he reviewed had
vacuollted mononuclear cels. The pee
wence of vaenalated lymphooytes in L
pidosia has been thoronghly studled by
Rayver [25] There was no doubt of the
presence of numerous vacoolmed lvm
phocvtes in Case 2 of tho present com

humthep-muhprmhlynnrx
pression of beteroxygosity as suggested by
Ravper in hpidosts.

Severs mental retardation has been re
ported In almost all patients dylng of
Niemann-Pick disesw [0]. In our Cas I
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no definite mental ar neurologio nvolre-
ment was present at the time of death
but In Cese 2 peuralogle aboormalities
during the last manthe of life are faidy

satent with the mb ple findings
of wevere changes In the beml ganglis
cerobellum medulla oblongats and splnal
cord.

In the nervous system there was oo In
crease m sphingomyelin, In fact in the
cerolral whits matter the sphingomyelin
cancenitration was lower than in normals of
the same age. Klenk [16] ariginally foand
the sphingomyelm content of the brain to
be abnormally high m Nlemann Pick
disesss and this has been oonfirmed by
others [2, 11] On the other hand oae case
of a decrease in sphingamyelin in whole
bram has been reported [28] Crocker &
Farber [9] fomed the sphingomyelm eom
tent occasionally to be incressed in the
grey but not in the white matter

Crocker [8] has suggested that the
discrepant remult of the brain analyses
n Niemana-Pick dlscass may be aecounted
for by the existence of different types of
the disorder Only in the infantfe “clossc”

o |

BIORY 1 IVEMARK o ol

valoes of brain tissns reported in Kiemann-
Pick disenss,
Thero was also an inereass fn cholesteral

tion is that these componenty are necessry
for the formation of a stable lipoprotein
structurs in which form the sphingomye.
lins can be stored. The small proportion of
esterified cholesteral (5%) lends fartber
support to the notlon that cholesterol b
engaged in the formston of a theoe
lipoprotein strueture Moreover the xmall
smounts of triglycarides suggest the
formation of & specific lipoprotein strue
ture, posdbly of the § type

Summary
Clinteal and histologho findings In tso
sblings with the infantlle type of Nie
mann Pick diseass are reported. The
clinleal course was fulminant with eady
ondi marked enlarg of the
spleen and lver and death at 5 and 8
months  Vacuolated lymphocytes wer®
found in the peripheral blood a small

waa & high lovel of brain sphingomyeling
found It js pomdble that there are
several genstically distinot foema of sphin
gomyelinoms, but such a hypothests ta not
spparted by the figures for sphingomye-
lina obtained with more or less epecific
methods by different rescarchers. Dawson
[10} and Ansell & Spanner [1] bave shown
that sphingomyeline constitute less than
50% of the value formd with one of the
most commonly used methods for sphingo-
myetin determination, Thus, at present
thern is littls to be galned from & moro
detalled discusalon of the  spbingomyeln

percentage of such cells were alao found 11
the periphers] blood from the parents. The
clinical pleture may be aseribed to severe
liver cell damage with Nlemsnn-Pick eellt,
giant cell transfocmoation, fibros and bl
stasis. The evidence suggests that the
bepatic changes constituted the neonatsl
liver s nom apecifio reaction to lojury 12
one case an aceumulation of lipo-phgeeat
—probably ceroid—mas noted in the
lymph nodes thi was consdered #
secondary feature dne probebly to the
liver cell damage and the dutarimnce of
lipid metaboliam

Chemieal analyses performed In o2¢
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case sbowed In d ton of

gly L osnh

sphingomyelins in the spleen, liver Iymph
nodes and kKidneys, noemal toncentration
in the cerelral grey matter and decreessd
In the white matter In both cases the
spleen showed & tenfold inarease in weight
and in ane case there was & hundredfold
incresss in the sphingomyelin eontent

L.xd
vhcfrllurgnna only & small proportion of
the cholesterol was esterified and the
triglycerids content of the affected organs
was Jow These facts provide some support
for the view that ths sphmgomyelins in
Niewann Pick discsre s atored in the
{orm of Jipoprotein

Albmormally high levels of cholesterol and
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Acta Padistrica §2: 403400 July 1843

From the Pedistrio Department of Flensburg Chikiren  Howpital (Heads Per Belander),
Matms, Fweden

The Whute Blood Cell Count and the Erythroryie Sedmentation
Rate 1n Pertussis

by JAN LAGERGHEN

Aq inerense In the total number of white
blood celbs In pertuaie was fbst reported
br Frohlleh in 1897 |3). Bince then several
itnvestigatars have deseribed & chammeter
fitho {ncreass {n the total white cell count
aseoclated with Iymphooytosis [1 * 4 6
7 9] Fairly thorough search of the liter
atore howerer revesled Do systermatio
studies of the leucooytes with regard to
duration of the illnews and the patierts
age It was therefore considered of intevest
t etody white eells daring the firet weeks
of pertowss As Gold et «f [4] soggested
that the erythrocyte sedimentation Tate
mfght be of diaguostic vatue in the paroxy
@oal dtage of this diwase, the relatiem of
this text to the patient age and the week
of the diseare was alao studied.

Material

The materin] conssts of hikdren admbtted
t Flmborg Chidren  Howpital, Malmd,
with & dwgoows of pericws during two
*paderiies, ooe 1n 1034-1937 {18 patwnt )
and ooe (o 19401081 (104 panents) Onl
Come 3 howe subreqoent climucal cours was
typeal were  netaded in the peesent in-
veatigation. Durng the firt epadrmx no
aitemyes were made 10 wolat  the el
ot During the eecond epderme the
cough plal culitre wee meed 1n 52 cases and

pertombs was jaclated in 1L

erythroeyt  eedimeniation rates were ob-
tained. Neurly U of the youngest childrem
were admitted for the disease per s some
of the older chiliren for compbeation,
ard most of the oldest becnawo they coukd
oot be cared for adequat ly st booe

Batifactory triple vaceination bad beea
doot In three ceses, three received two
injeetiow, while ecren rocerced onfv one
Tn the 19341037 epuiemm, tetraoyeim hod
bern given to 434, of the children and
¢hiorom cetin to 3% In the secood
epidermo, 71%  gereived chlorwmveetln,

ous af every five patucnts wes given ot lewst
one nfection of e ghobulln agalne
Protowes. During thve second epudetue aboat
hatf of the children rece e lmmuone globa
b down of 2.5 ] every other dsy
(total dose 10 ml} Of the patient In the two

cpdeucs, 77 4 and 18%L respectively
receired only symptomate treatment

Results and Discosston
Leucocyhe
Th epidemios dud not differ from one
another regarding the total white eell
eount or the percentages of the variou
tvpes of keucocvtes The number of cells
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R distribrtian o benoocyt
ounts ed columne) nd  Iymphoayte
during first & weeks of

Firm—socond wrek (91 coanta),
7(-&)thh'd'nk (161 oosmts) () fourth week (116
counis)

did pot appear to be influenced by eftber
the type of untibiotic used ar the infeo-
tion of immuns globuln As only s few
casen Teceived triple vaccination no eon
clumont are warranted on its effect on the
blood picture In view of these similanithes,
pooling of the resnlts obtained in the two
serics was considered justified.

The total white cell and lymphoovie
counts noted within the fimst two in the
third and the fourth week of discase are
shown In Fig 1

JAN LAGFEONEY

It is evident, from Table 1 that in per
tusels the white blood cell pictur In
children below 8 months differed from that
In the older age groups. The loucocyte
count {s normally higher during the fing
half year of Ife Therefore in theeo young
infants, the total number of lencocytes
and the nymber of [ymphosytes were sald
to be increased and suggestivo of pertumis
only when they exceeded $0 000 and 15,000
per mn®  respectivaly  Wlthin thee
Lmits definite lencooviosis was noted in
23% and lymphooytoads in 1% during
the first two weeks of the diseare The
corresponding flgures for the third week
were 253 % and 10 %, but during the fonrth
week nelther af these ynlnes was ncreased.
The findings largely agres with the results
obtained in previows (nvestigntions in
which leucooytosts In pertussi wa not
common In this yoang age greap (1 7]
The present vestigation argues agamst
the conception that characterfsthe ebangey
in the white blood cell are invedally
abeentt m pettumds in such young infants
[0] It also proviles evidenco agalnst the
asmmption that the blood pieture dors not
vary with age in this diease [8]

As to the children over § month (upper
Lmit of normal range of varation of
lenescytes and lymphocytes 15000 and
11,000 respectively) 71 % had leneocvioss
and 63 lymphosvtosts durmg the firdt
or second week of pertumis In the third
week the white cell count alw supported
the diagnosis of pertussis in aboat 50
(»15000 leueocytes fn 81 ., ~17007
Iympbocytes {083 %) In the fourth week
characteristic changes In the number of
white cells were less commen, but eren
then definits leacocytos! and lympbo-
cytosts were noted In abomt balf of 1he
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Tance 1 Drstribution of lexcocyte and Iymphocyle coxnts in pal ents aged (-5 monthe
and  monthy—18 years

Velors ghven . Kalics are ymphocyte ead leororyt valoes wnpuing strongly for pertnass. A1
toges.

Yalnes are given as perom
Age 0-5 monthe Age > 8 months
Week af dimare Wesk of discasr
Wo. o white
blood celle 1 3 4 12 2 4
<11,000  Lenoooytes 7 0 M 12 [}
Lymphoeytes 6~ 51 M T 1T 4
11000  Leucorytes R B 77
Ly 13 4 . 8 8y 41
218,000 Leueocy tes » H 13 EC N T B ]
Lymphocytes u 12 [} 31 83 =
>20,000  Leucooytes 1 5 ’ 2 U 20
Lymphocytes 10 s ° 77 nm .
Xo. of counts LI U3 a7

Tasix  Lewcocyte and lymphocyie connte and erythrocple sedimentalion rate

eight cases of pertusn with marked

ESR valoe {n mm/l br

21,500
117100
13

10
71,600

leweocytosis

T eek of diwrare

4 5
54,900 33,400
43,000 27,000

17 T
33,500 &4 400
33000 10,800

10 i
1,700 11,800
18,300 19 700

14 18
20,300 18,700
18,700 10,000

* n
20,500
18,200

4

19,900

3,800 13,200

13 4
43,200 28,300
400 22800

18 7
71,200 10,600
30,200 14,800

11,300
14

11
14,200

24,000
17,200
12

18,200
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Tamix 3 Ergthrocyte sedimentation rat duriag first £ weeks of pertnane
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cases (>15000 Irycorytes fm 48% and
>11 000 Iympbooyies in 51 ) On amb
dividon of thtse patients Into thres age
groaps 6-11 monthy 1*-23 montha and
2-12 vearn, 0 difterences werr found o
the white blood count and ifs vwriation
with the wetk of the divease

An increase fn the total white tell eount
10 mors than 50 00) per mm® in pertusdy
s conidered progooatically unfaveurable
und & wgn of some compheation often
pocumonim [10]

Of thems 180 patients marked beuen-
evtonts was notedt in eight (Table®) aged 11
moaths to 3 years Seven of them were gira,
The bighext total ecunt was 71000 with
\.’;B,ﬂ)o lymphocytes. Complications wers
oheeryed in four cames (bronchopuenmonia
In twn otftis in ons and towsdflitis n one)
This gronp fncladed the only fstal cune In
the series (an 11 month-oid gl with
bronehopoeumania) In two of the seven
mrvivorns the pertnasds was severe while
in the remaining frre the coutre of the
whooping ¢emgh did not cleardy differ
from that i patents with moderxte
jenencytosit and  lymphocytosls  The
avengs hospltal stay for patients with
marked Jucocytors was 4 weeks a5
agalust 3} weelis for the entire maternt

134 20 1008

Erpthrocyle sedimentution rofe

The erythroevte medimentation mte
mesqured by the mieromethod of Strom
[8] waa not found to vary with age

The ESR in echidren with marked
Jeweocytonh way on the average 14 nn'l
hr which mav appear remarlablr kn
{especially aince hall of the cawa were
compliceted) but aeccords well with the
findinge of peevions inveetigators (4]

It & clear from Table 3 that 13 ol al
valuen were below 16 mm/l hr In 83
of the cames (62 In the first  werksand
80, in the third sad fourth weeks) the
ESH was less than 2o mm | br The &
determinations above o mm 1 kr {15
of total) were obtained tn 4B atwents O
theme B had complications In thi growp.
therefare the frequeney of compiiastont
wav 4 in contrant to 18 m the grovp
with sn ESR of tew than o, mm ! &
Fhve af the 6 patients with n ExR abor?
43 mm;1 hr had eompleation

In uscomplieated pertue  the ESR
doe+ Dot au rale appoar to be wubutantwdy
increared of to vary from ane ek L0
snother af the discase hno ledge of the
ESR may therefoce Le of dugnomtre saloe
frarmsl or anboormal level  pportng the
diagposs of Ferln‘!‘hmmprﬂodm‘ﬂ'
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Summary
The white blood cell eount and the
ersthrocyte  sedmuentation mte were
stadied in 180 hovpital patients with a
deur-cut dlagnoms of pertussle. In children
below 8 months, the white hload eell
picture favoured a dlagnosds of pertusmis in
oaly one out of every four or five cases
during the firet 3 weeks of the disease but
not Jater In children over 6 months,
abwlute kacosytosts and lymphoaytosts
were noted I the majarity doving the
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first 2 weeks of the disense (leococytos in
63+, and Iymphooytosls in 71%) During
the third and fourth weeks changes I
the white cells supported the diagnosts of
pertomis in 80 % and 50, respectively
Marked leucoeytons (more than 30 000
leucooytes per mm?* of blood) was noted
fn 8 cases. In umcomplicated perinssis the
erythrocyte sedimentation rate is nvnally
noemal or subnormal and does not appear
to vary with the patiente age or the
week of the disease
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Acta Prdiateica 52: 41016, Jaly 1963

CASE REPORT

A Case of Gant Hemangroma with Thrombocy topenia

by MARJA ] DE PREE

Frow fhe Chiddren  Clinss of bha U icoerty of dmaterdem (Houd Fra} De 5 com Crovcd)

On Anguet 13, 1861 a *0-hour-old infant
{D8} wax admitted to the Pediatrie (1 mo.
Fall teem deirverr had taken place at the
Ohatriricsl Clinte of the Universty of Am
serdam {Drreetors Prof Dr G J Klooster
man) after an gneventfal pregrandy during
which the motber had sdfered ondy an attaek
of brinchisl astluna of u wecks darmtiom,

thribemhvwdrvisether HCl). an antihist
mainienin, In the period the child was under
our oherrvation we could secerialn that the
mether did not bare thromboevrtopemua.

+  Delrvery took place in permatent ocetpart
2wosterior presentatson for wheh mannel
W worrection had eppesred 1o be imposibl
Frmediately alter birth o blukh red colored,
" orange-ared tumor was visble in the left
oeck aree. The turnae was sobd on palpation
and preernted &n uTrgniar mardecr The
biuiah red diseclonitrn wes prewent over an
ares larger than the tomor e nd o
most placce was bot sharply demarvated
To the buccal cwyTty woder the owcom of
the cheek, snd near the freaulam Lnpuee st
the Ieft mde a fow dilated tortuous vemes

normal v lve for this age viv, bowl .0
mK %+ The prothrombin time was Jncreswd
(19.8 seconds with & check vl
of 133 mecoocde) and tha platelet coum wss
147 000/me? {pormal valoe at the thoe of
tirth j, arcardmg to Wintrobe 19600
80 000fmm [.4)}

Doring the (et twebve porinatal hewr
the child received twice an intramescoler
infection: of 1 mg vitamin h; The hew-
globin rontewt at the trues of Lirth was ondv
11 g% Durlag the first podinaial day
petechise developed over the ~hole bodr
particulsrly on the scalp TWkh thee
mpioms the child was admutted ¢ tbe
Dedlatre Qulc

The turaor did pot  ppesr to ba v beew
groming but now the clukl losed a cos-
siderable faundice with & bikrubm alur of
102 mg*. *0 hoars postestally ThH
blurgbmerma, mainly doe to an wevees o
the lndirectly teacting uluabim, was caned
partly by en A-O antagoesm {(oanoome-
anttbodes ant A and antbA hemolra
could be demonsimced in the mother
blood), and part! coukd be explned By
hemolysis th the subcotaneen  benocrhase
On the 5th postmatal day (Fig 1) the balruban
Jevel was at t lughest with 18 mg a8
after th  gradoally retumed ¢ nml:::

were visible Thers wms no Adlicwlty in ogos of & eould b
respiration or swallomng st (hus o at amy other time \o brpsts &
B o the appar derabl farg could be 7 1t

bemorrhage in  nd around the tumer an
esttmation of the fibnmogen coutent of the
hhood wes meds and revealed that this,
being 30 mg « wes uotabh fower tham the

Ouce more an eutimation of the fibrnoee?
content of the blaod wa made and 1hot
proved to be 100 my .. « we therelorr
deewdrd to grve the chid mimvenous fe
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beinogen t an amouot of 800 mg n an 1%
salution. The pext day the Gbrinogm Jevel
‘was porroal (380 mg %) and it was still por
mal ¢ daye later (200 mg%) Loss of blood
alone doss not reem to bo the cauwe of e
quired hypol brinogenemts, bt tha sequl
hypofibrinogenemm paraliohs the
degree of ahock and powelbly its duration [5).
In our patlent no signt of ahock wrre ob-
werved.
A fbnoogenoperia  combined  with
excemive hemorthage and mostly with
shock, was fornd in amilar cases by some
other investigators [ 4, 9]
The platelet coont of $000‘'mm  (Fomlo
method) was now distinetly decressed and

On closer ecamination  eoft systotl mmrmar
beosme andible over the tumor whieh
prewated  eloe t the probahl etiology of
the tomor

Survey of Literature
Clinscn] aupet

In 1940 hasmbach & Merritt were the
first to deseribe the syndrome of glant
bemangioena with thrombocytopenia [14]
Kinee then about 83 cases have been
reported In the literatnre (of which 40 are
teviewed here) mahly concernmg infants
0d young children, but in a few 1nstances
adolencents and ad Ha

In weven cases the tomaor was Jocalised
in the neck [, 8 10 13 10 *0], fke that
Tepocted here Likewise these tomaors were
Present at hirth or appeared during the
firet weeks after birth The atre of these
tumors coeresponded alwo very well with
ours,

The remaining cases ahowed great
diffetences tn uature and localiation
The constant tindingy, constituting the
bove-mentioned syndrome, are-
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(a) the extent of the hemanglomatons

growths

(8) & thrombocytopenia, eorrelating
with & decrease or disappearunce of
the tamoe by any form of treatment
and

() hemorrhage and anemia.

There is great variation in the senoms-
ness of symptoms, genenlly speaking
however the disease cannot be regarded
as harmless. Of the cases mentioned, in
eloeven a serious hemorthage occurred
Xine patients died six of which were due
to hemorrhage In four eascs the tumor
growth showed malignant characteristics
8 15 20 2],

Histoloqueal aspect
Frmndmﬂ.escripﬁonl,tonfndonlnﬂw
lature of the L

apparent

Owing to the hemorthagle tendemcy
blopsy from the tumoc s osually not
pomible. Where thls wa pomible th
pathological diagnosls vamed  widely
Bometimes the uthor gives the name of

Others speak of & partly capillary
partly eavernous hemsngioma In onmlv
two cases w3 & sobely cavernous heman
gloma mentioned apd in quite & number
e the name b gio-endotho-
boma

It seems that the bemangio-endothe
Loma can octur as & benign or as a
malignant growth. This differentiation
howerer i 0ot one bawed on microscopl
aspects but on elinjcal groonds Usually
th  capdlary and cavernous types of
bemangiomas are regarded as benign. It b
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interesting that on three occasions, nehin
the o L

cytumfaund {6 11 151

yO-

Localustron

Apparently sny tiwue may harber
these tumars but very often the sito ls in
the subentis withont invalvement of the
ekin, which fs wnusoal In the geners!
bebavior of hemangiomas Most of them
are glant and solitary but there are
descriptions of patients with mnitiple
small hemanglomas and thrombocyto-

penls

It {s donbtful whether w» should regard
the eane s belonging to thls syndrome
with the pinpoint to lentilabred hemangio-
mas in the oral and nasal mucoss in other
words telanglectans, accompanied by a
perhaps coinoldental thrombooytopenta
31

Theoretron] beckground

A theory explaining the combined oo-
eurrence of the thrombooytopenia and the
tumor has not been found yet. The concept
~af platelet-consuming lrtravaml coagula

on has not been supparted by facts,
ahless Blix s finding of & rieo n platelet
~Zount after adminiitration of anticoagu
lants {4] snd the microscopee finding of
some thrombosis [n the tumoc by others
[20] aro evidence supporting this view
Labeied platelets (wsing Crt!) bowerer
did not lead to significant increase In
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Flg. | Patiemt 5th postoatal day
theory fibrin and platelets are consumed
by hemostasi in the tumor (2], mo thh
weemna aleo to be In contradiction with the
above mentroned findings with Crid Evd
ence againet the theory of platelet commm-
fng tn the tumar i aleo given by & cone do
which there was & severe thromboeyto-
penix 3 weeks before the developoent of
two big bemangiomas [16]

In 0no enve platelet antiboides have been
di d {1] In our patlent thert

rudio-sctivity over the b g H
718}

Beller & Ruhrmann offer a theory in
which they amume s paraflelism with the
fibrinogenapenia in abeaptio placeotss
\hich ] oﬁm al»o accompanied by

Nt

were no complete or incomplete plateiet
antibodies (Centrat Laborstory of the
Blood Transfusin Service of the Duteh
Red Crow director Prof Dr 3 J 72
Loghem Jr) and this finding bs sha
PRI I TPt W

J
\
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Attention should perhaps also be pald
to a posible endocrinologio explanstion,
the faet that slmost all the patienta were
newborna and the statement that throm
boeytopenis sometimes w related to the
menstroal oycle [3 *4] may polot fn
thhs direction. In enly ooe case was thers
an estimation of estrogenie hormones,
and po aboormalities were found [17)

Boxe-marrow

Examination of the bone marrow of
some of the cases revealed an Inhibition in
maturation of the megakaryorytes, al-
though present in normal quantitics. In
several caver, as In ours, e convineing
deflcit In the number of megakaryooytes
was found. JMany other patients, bow ever
did not show any aboarmality of the
booe-marrow

TWhen as & consequence of the treatment
the platelet eount In our patrent had
thown a riee we could Iamine anotber
wpecimen of bone marrow of the child.
The megakaryoovtes had inereased in
tumber when conmpared with the first exa
mination,

Mot investigators do Dot gve an
opmion regarding the cause of the snemia
They may wee this condition as secondary
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parmal  (conourrent with findingy of
others) The red-cell production was
normal at two different examinations of
the bone marrow

Therapy
Trestment of this disease varies greatlc
and intludes X-ay and radiom therapy
cortisone and ACTH and antlcosgulant
admmbstration local treatment with sold
earbonls dioxide splenectomy surgleal
extirpstion of the tumor and varying
combinations ofabove mentioned methoda,
Evalustion of the results therefore pee
vents difficulty particolardy since spon
taneous regremion of the tumar prob.
ably also oecurs, as might have been the
cawe m & patient who sbowed & dissppesr
ance of the tanor and normalisation of the
platelet count 17 months fter diseon
tinuing treatment with cortisone and
splepectomy at an even earbier date [6]
and in a patfent who recovered after treat
ment for 2 months xith . 6 mg pred
nkoa (7). The reeovery which was com
plete 2 years after splenectamy coubd
also be comskdered spontancous [23]
Except total surgical removal and radia
tion other forms of therapy are regarded

as Recurrences were seen

to the hemocrhage Only Stuber k

the poseibility that thie anemta might be
¢aplained by n inhibitien of the bone
marrow and sappocts this theory with the
faet that the ancmis M of normochro-
mis type and show & minimal res
oo to mon therapy [ 1} In our patient
the serum-fron level was cearly low
(427 ) the anemia initlally showing

aspect ing hypo-
chremic in later stages Th number of
reticalocytes repeatedly peoved to bo

after radiation treatment, pe follow
ing low-dosage treatment end I many
cases the olwervation penod could not be
regarded s sufficlently bong to judge final
results In aue case only there was an
observation time of aix years [8]. This wa
a little boy with a bemangoma in the
right meck. very similar to that in our
patient  where therapy was by \-ave
F llowing the first treatment (4 200 1)
small hemangiomea were seen oo ther
parta of the body which disppeared
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Fig - Patient just befors the fimst Xoray t sat-
memt {8 weeks old)

doring the second series of treatments
(10200 r} Following this a recurrence
of the small hemangiomas wan noted
while the original tumor decrrased stead
v Two years after the treatment the

tumor the small hemangiomas and

Lot
/“”m
\

- '

— 4

Fig 3 Patient two days after tho b Xors
treatmans (3§ monthe od)

account of fts looalwation snd patore
would peesent too many riks, XY
treatment was started (Radiology Depart
ment, Bin hols Dr E J Renswd

the thrombocytopenia had pletely
venished After four years the akin at the
ute of radlation showed atrophle changes,
while there wams a alight bending of the
olavicle and the head of the upper arm
on the right side showed irregular bone
{ormation. No other residual effecta were
noted.

When our patkent was 8 weeks old the
platelet count showed & apontameous
increase to 50 000/mm? but the tumor had
slightly incressed in size (Fig 2) Since
surgleal extirpation of this tonmor on

Dr P Cohen and econgultant Dr f1 J J
Lokkerbod) Dosages ured were: durieg
4 conmrentive days a total of 4001 by tso
glancing field of 8 10 cm (180 kV} o
40 cm distance (09 mm Cu filter)
During the firat 14 davs after trestment
way started, the tumor appeared to &
crease In size while the platelet cosst
floctuated botween 60000 and 100000
mm? Following thi persod howerer the
tumor started growing agsin st an ev™®
faster rate Therefore & moath after the

1
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Fig. 4 Pattent eight monthe after the laat X ray
treatment (I momthe okd).

first meries & mecond eeries was started
Bow totaling 1500 r by two glaneing
field of 810 em (180 kV) at 40 em dist
ance (09 mm Ca filter) doring 10 con
weutive dayx (Fig 3)

In the meanttme the ¢hild received
tereral tramfudons of whole blood to
combat the anemia. After the laxt X ray
treatment had been given, i the coume
ol 3 werks, a considerablo decrense In aize
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of the tumor was seen. The platelet coant
reached normal values (*00 to 230 000/
mm?) At the prement eight months after
the last X my treatment sas given no
rexidual tomor cen be palpated the
platelet count has remained normmal and
no il aftereflects of treatment can s
Fet be demonstrated (Fig 4)

Summary
Description of & oase of large be-
mangiome with thrombocvtopenia, he
morrhage, and apemm, reacting well to
X ray treatment Forty nine cases from
the hiterature are reviewed. Thess show
great variation in the localiation and
histologhes] findings clinfeal egurse and
type of treatment. This disease shoukd
not be regarded as harmless m viex of
the powibility of serions hemorrhages and
the mot negligible chance of underlying
malignancy An aceeptable cancept, com
bining regresnon of the tnmar and simul
tancons increwse i platelet comnt s not
known. Until now radhtion treatment
and surgical removal of the tumoe bave
been the only successful methods of
treatment TWhere posible. surgical treat
ment Is to be [referred, mmee high doses
t radiation seem to be required and
relapees may follow In some exses spon
taneonw regreesion ppears to oceur
F brinogenopenia of not fully understood
etiology has been noted in some caves.
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Difficulties and Dangers 1n the Management of Phenylketonuna

Acts Padiatres £2: 417—423 July 1043

PROGRESS IN PAEDIATRICS

by K. 5. HOLT

U fewsky of Shifficid Emgland

The discovery of phenylpyrario oligo-
phrenia [11] was followed by the specule
tion that the metabollo disorder might
auw the mental retardation, and that
its correotion could Jead to an ameliora
thoa of the mental eondition. This hypo-
thesln was tested first by Blckel Gerrard &
Hitkraoe [3], and In the ensning yeams
there havm been several reports of the suc-
cewful meo of a phenylalaning low dict.
The management of phenylketoauria i
far from eary however and the problems
which face clmlcians when they enconnter
A5 examplo of this rure condition need to
be dhenmed.

Sexrcening Tests
The best results are ob d when

while For example it must be reruembe
red that
(=) the nappy should be suiliclently wet to
dampen the test paper rapidly yrt not
50 soaking as to wush out the chemicals
fram it
{6} early morning specimens should be
avoided, and
(¢) the urine or nappy should nat heve
been standing & long time Erroes may oc
ctr through fallure to take these simple
procautions and such negligence i Ukelv
to result from baredom because so verv
many of the rontine tesis arc pegative
Conflrmation of the diagnosts of phentl
ketonuria rests upen an examination of the
blood. High plasma phenylalanine levrie

treatment k atarted tn infancy and screen
‘“!fﬂhh-mbemdnnlapdtodetect
€42 44 early a2 pomfble 2, 4 10 12, 15
BL The test maed most frequently s the
Phenietlx test which couststs of molsten
ko & epecially fapreguated strip of paper
Vith urine and noting the eolour change

Tbetfl“icuy Lut several precautions
HE% be t ken to  void falee pegative
restlts which s esentlal if any scheme for
the acrevning of all babics is to be worth

are characteristi and almost completely
disgnost! of the condition, although the
powdbility that the high phenylalanine i
assoclated with some other disturbance
snch o3 an  boormality of tyrosine meta

bollm, must be remembered [17). Brim-
blecombe Blainer Stoneman & Wood [5]
recorded the normal plasma phenylal

nine values according to the ditferent me-
thods of estim tion and drew  ttention to
tho fact that rrports from different la

bocatories can be eonfusing i ooe i not
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Tarrnl Profein ealone and phenylalanine
contents of different low phenplalamue pro-

tein preparctions
Cornpeeition per 100 g
Fhenyl
Protein  alanfoe
Food Calocia P wg
Lofenalag 450 15 o4
Uinaten 550 18 0
Cymopras 400 40 10
Albumakd XT' 370 38 Trace

aware that ths oormal  values differ
aceording to the method wved.

Treatment

Once the diagnoshs of phenylketonuria
is mads tho question of treatment ariscs,
and thers s no doabt about the benefit
which chlidren under 18 months of age
galn from treatment (18] although the
results may not always be spectacular
(18] Serious comlderation shouid also be
glren to troating the older child whow
intelligence mey not be impeoved by it

lbut who might be made much more man

X 8 HoLT

ageable An example of a child shoning
this type of Lenefit s divewerd later

The basde principles of the dictary treat
ment are aimple all the natoral sodrees
of protein are excluded from the diet am)
replaced by & peepared pomder shirk
contains verv littho phenylalanine The
adminstration of the diet can be condd.
ercd o thrre phasex, Tie first phaee Lest
alout two weeks during which s phenyla
Ianine-free dict s given and the plaone
kevel falhs to notmal valuew The seeond
phase condsts of the addition of emall
quantities of phenylalanine usally in the
form of milk because even & phenrike
tonurie child must bave momo of thh e+
sential amino ackl The milk fs Increasd
until the patient i+ stabllhed on the mask
mom quantity which ean be tolersied
without raising the plasme phenyialane
Jevel The third plines consista of the sab-
Atitation of portfons of the milk alfowance
with other phenylalanine-containing foork
in equivalent amounts to give groater
variety and scceptabllty to the diet

When the diet was nsed at firet com-
plications such as oedema and anstmis

TREATMENT OF PHENYLKETONURIA

o YO CALOYE

D b

OROITION eucaaeTy
AMDUNTS OF  OMDUAC AND CTMOGIMN RHICH PRCAOL PPOTIN W01

caLOMEy KO
Tmnnmmmw

ez
A,
o

[R——
)
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[V

—3

-

=

henani—
T3 TUTa OWRy SEITE N . O TRALAC j sema |
Fig 1 The proportwn ol the dady eaborwe rrquirneat wppied by Lofenalsc amd Cymorrt )
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occurred falrly often, and status epllepti

410

T o IO

euv [14] =od hypoglyenemls [8] wers  wwem

encountered. It ls pow possible to grve a
ater and better balanced diet but even
s difficulties ean still arise [20]

Beveral low phenylalanme protein prepa
mtiom are now avallable but they differ
fn the celborle, protein, and phenylalanine
concentrations (Table 1). These drfferen
¢evmuat be realised and taken into aceount
in planning the diet. Two of these prepara-
twns UWinafen and Lofenalac are practi
cally complete foods and supply most of
the total ealarie requirements, They are
desigred for uee with the younger child.
1t the are used for oMer children thers is
very littho opportunity to add other items
to the dlet without excesding tho calorie
requirements of the patient. This pormt fs
[wstrated in Fig 1 where the proportion
of the total calocle requirements supplied
by Lolenslae i compared with the pro-
Rortlon suppled by Cymogran

Beforo starting treatment itsell the
plaee of treatment must be decided. In
this country the answer is undoubtedly
fn hovpital. This question might be thought
unnecewary were {t not for the fact that
American experience i so much to the
tontrary  Umbarger [21], for example
#tated a detmits preference for homs ma
magement and all ten patbenta reported
recently by Centerwall apd his colleagnes
(6] o treated a0 out patients, Thesi
toation fn this conntry however fs much
at horpital cure n emsenttial st loast for

the fiest t o phases of trewtment The
qeestion can be ded to a %

o e e e T ST

- R staan

i |
FMML
I ememmmonmeo-

Fig 1 Caze L, showing detrmoration { control
wfieT the fowt year and alwo durmg thack of
measdes.

pertenced in the work. This has obvions
advantages but becanse the treatment
of phenylketonuria lasts for years and suo-
cess with the diet In the home depends to
# largo extent upon closo cooperution with
the mother there are advantages i treat
ing the patient as near to home &t pos
sTbly

Although the patient f+ in hospital for
the first two phases of teatment it ks the
polloy of most of us to change from In-
Patlent to out-patient supervislon for
the third phase. This is the tim when moxt
faltures of troatmsent oocnr Buocess de-
Peida greatly upon the competence of the
mother

Two cases {llostrate the problems.

Cam L (Fig 1) Troatmoent wee started ¢
the age of thros morthe and was soceesdal
for a year Ax the ehukd became more actire
and abls t  help hersell to restricted foody,
and the mother bacame moce barumsed by
farily chores and later pregnancies, the dies
2l pped hadly 1 an attempr to nprove the
homn

tiot of whether or not the patient shomld
be tTandderred to o central bospital There
f1 8 tendenery to colleet casen of oy Pam
dremee in centres whero the st f{ ™ ex

e ft wan rranged that o
Health \ tmtar shoukl  ttend the homn each
lay Amsgranen was glven that the diet mise
he wll rght ieckioe the  rino tewd was mim-
farinry It was not lerarered for several
weak that the Health Vmtor eonshlered
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that the abm of the daed waa to koeep Lie urine
tem positi o Fig £ also shows the effect of
en att ek of messles upon the eomtrol

Gass & shrrws e faflure of bome treataent
even moee drarly (Fig 3) When the patient
wna in hospital the oontrol wes pood buat
relaped as eomn a5 she went bame becanes
the rother juat coakd not mmanags the chet

In both thess cancs the dictary trest
ment wus abendoned finally bees o there
was 0o furtber improverment in the mental
state and the only wav to give the treat
ment satwfactorly wes by having the
mtint in howital permamently The

™ decision war reached with regret in the

fust cnee nlere trestrment had started at
thres months but with Jewe misgiving in
the wecond patient » ko waa 15 wonths old
wben trewtment was started ot phvm
clars who bare trested e frw caves of
phenylhetonmria hare encomntered this
peoblem of & mother who rannot manspe
the dict #t hame Tresiment in howpltal
tadefimtely u not fresihle but i the diet
coald be relaxed after o Jew venrs heapltsl
cure dunng this thme woak be & rowsm
sble propostion The duration of trest
ettt bt ape of the mo<t important ques-
tious ta be solved a2 the present time snd
» recent report i+ encoursgmg {13} Three

X, 4 BoLT

pstients were trested from the neonetsl
perbdm-tmnnndtbmglrvnnu.
Testricted diet o detertorathon wae
detected In elther the phyaenl or mental
states during follow op proods of i
Feam 1§ years apd two wonthy veperth
velr

In coatrust tu the previoms cases where
the mothers eare b good treatwest st
bome can sunceed when the bowpital hav
{alled.

Cuse I was three years ekl and x scalresdr
retarded and hrperkinetic [t wea deevid
to treat him in order to fmpeore b bebs
viour H wa sdmitted to hoxpital i orde
1o start the diet but be wewkd not cooperst
WHhbin a lewr dave be was U despair of the
medical and murning stall Tiis mother seld
Te woukd try to introduce the diet at homs
and mmocteded tompletely whhln & wb
Hix rewpones was much better (han bud hew
boped and tully juxtifisd the derfsion t man
treatosent

The fact that trestment f starked i
honpital means that the infant o feeds ae
sabjeeted to the procem of terminal stert-
thatlon. Thix ocrsslonally produces &
darlening of the fred whach mav dotres
both the mother ard the nures el 8
Is given to the baby mav eauwr dierrbors
It In important to make sare that the feed
arc not overhrated. or heated for too kal
when befng stenfaed so that this chae
dos 1ot oceur The appesrsrce of (b
fecd is tmportant foe o arceptebiis 7}

In the early stages whem the tats es
botthe freds it i fasriv ew ¥t e thedot
It o move difficuit leter when proste
vuriety | reglred Tn onfer to ARV
thre variety potion of the anl alh-
wance in the dit re replced kv Akt
foolautl The Lest remit are obtamed
by using fraits and rrertat ke 8L a¥
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this a right i for no other reason than that
the concentration af phenylalanine fs low
in these foodstuffls and any error in the
meastrement of the amount to be given is
not going to be too serious. Errors are
mare likely to oceur if domestic messures
other than weights are used. Two small
clwervationy conflrm this point (Tahle 2)
In coe case the feeds were mads up by
spoon measares Several nurses made up
the feeds and their spoanaful when welg
hed varied consdderably The second ob-
setvation arcee from a comparison of the
Yt of dletary sobstitutes myven by Cen
terwall # el [B] with that given by
Bomblecombe o al. (5] The former
gives the quantities in domestio measures
i keeping with the greater vae of these
Toewvres in Amerien than fo this eomtry
and with the fact that the lxts were peepa
red for uso In the bome. In contrast, the
quantities fn the second Int are given by
weight, an obviomly acournte method for
ur in & boapital I asked the hospital
dietlelan to measure out several foodstutfs
from Centerwalls list which would con
tain the equivalent of $0 mg of phenyle
lanice These quantities were weighed, and
these weights wern compared with the
eights expected aceording to the second
Zm‘l‘@rﬂdﬂnﬂl}ﬂplm
sometimes the was o
dscrepency e

No matter bow carefully th diet is

frequent examinations of the
Patient are necessary to emsare that the
et b adequat for growth and that
cedeme and anaemia aro not developing
Al that ft s suificlently restrictive to
kep the plaema phenyhlanine i the
tormal range Monthly blood checks are
waally recommended (5] but as one
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Between tiro d fferent
wmethods of calenlsting the milk subsiitxtes
d

in the diet vaed by Bnmblerombe of o [5]

Artoal

Re-  werght
ported of

Domestbe woight, measure
Food T [ 4 1 4
Banans 4 tableapoans 18 174
Orange fuice 4 tablespocns e o
Carrot 1/3rd large one 7 el
Toroat 1/3ed mmall oo 103 n
Lisbreakfast cap  $ T

patient became quite hywterical after two
years of this and could not be trought near
the hospital, it i suggested that biood
tests should be dane much les aften after
the first year of treatment peovided that
the mother has managed the diet satis
factorily doring thw time The mother
should be given a sapply of Pheniatix and
be asked to test the urine ench day and
to repart at oace if thers ia any eolour
change. This method is not as precise as
the blood test, but even with the blood
test we know the dtnation on only ooe
day cach month, and wr do not yet know
the best time of day to take the blood
test [18]

The enrly treatment of phenylketonuria
is mportant bat ft can be dangeroma.
Serous complications of early trestment
have occurred in Bristal, London and
Australia [8], and only abandonment of
the dmt prevented a fatal outcome in
som cases. The following fa an fllwstrative
case history
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Fig 4 Cuse A, showing the lUniesl deteriocathon
and aitfmat death with vers ewrly treatment

Case 1 had an older sibling with pheny]
ketopuria. He wa  treated from the firet
feed breanne there wa & pood possibility
that he would be sffected. The fact that he
wa an aflected infant was confirmed when
he wa o meek o) by et voting ordipary
wilk feed for th diet for three davs and
noting the precipitons rise of the plasme
pbenylalenine (Plx €). (Dmgnoss before
birth by examination of the mother s blood
i not reliable broamee sven If the plasma
phenyhlanine o rabsed this may be due to
ﬂ:hﬂlh&ll}wh-\‘ﬂmmr wd peed

mean that he ls carrying an affected

7 fostue. Th covd blood of affected infant |

als reported to be norma) [1)) The contmoe
tion of treatmert after the short bresk to
confirm the diagnosts prodoced vomiting end
tow of welpht An ¢ttenmo excormtron of
the skin ppeared and the Infant developed
fulmination pacumsonie. The baby died des-
pit  the cevwation of the diet

‘This complication of verv esrlv trest
ment ba occorred with Minafen bat not
to my koowledge with Lofenalac One
rupgested explanation i that these two
yrepasations differ in thelr content of

moLy

fatts actd and that the svmptoas are
entreed by a deficlency of emential fatty
ackly (18] Another sugpented canse 1
defictenev of vitamin E [5). It s powedlse
howerer that thee complications are doe
to excesuvo reatriction of the phenylsh
nine and In this connettlon f b worth
noting that Lofenalac contalns four time
mote phenylalanine than Minafen A
figure which iy often quoted for the mi.
nimom  plenylalanioe  requirement  of
ap infant on a phenglhetonuric diet = 23
mgfkgfday This figare probably ergia
ted from the report of Paine & Hisls /191
Tt it b misteading because It wa obtak
ned from balance stodies on one patet,
and the authors emphasieed that it
conviderably lewn than the fignres quoted
for normal {nfants [22] {minimum 60 w1
normal 00 mefkgtday) The importest
point fs that treatment fn th neonstsd
period s diffiealt and hazardous herare
o litthe b understood about the notr-
tional requirements of infante, It b farbet
ter to abndon tlve dict femporarlly f e
plications oreur than to risk th Tife of the
child.

Somman
The difficnlties and dangers epcot™
tored {n treatment are desenbad aed st #
concluded that curvful and con<tant attés
thon M decewary to obtamn methdactoe?
resuita,

Achnow [edpements
Thr paper wa presented t Sympra™
on Phenylketonuns held )hnrl’"""\':
Febaary 194, and  tepeolaced with 1
conrent of the Preedent of the Yancheds
Paediatne Qub
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ary

ketormria. hew Enl J Mod $46 T8, 1962
Heu, D Y 1., Exor, W E,Quox KLV
and Parer, . B A onsyear controled

oy of the effect ofLow phenylatucine dis
Pediatrics 21 178,
on "68.
13 Hrowoxy F P oand J Corres-
pondence. Brit Med J i, 1938

Exox, W E. An evaluston of the treat

‘

B e F AW B D ment of phenylketoraria with dets low in
Froamuy M. E R, and Wooo, B. 8. B phrnylalanine Pefirion, 6 1, 1940
Dowtary and Blochernien] controt of pbenyl, 17 M, I H and Jrav;, G A Develop-
krtomoria, Brit st 4 4L 703, 1661 meatal retardation aeoruated with an sb-

t. Co W R Owvrenwics, 8. A., ¥ Io tyrosioe Pedisires
Acorra, P B, Cxoorocx, R F Anwoxr ¥ 21 338, 1501
ed Mow LB P TS A aod Wox s R H
P, 38 34, 1961 Furtber experienes @ the treatment of
7 Coxriawas, W pheay Bri Med J § 163, 1981
J Amer Dot Am 36 101 1040, 16. Parve, R, 8. anid Fsza, D. ¥ T The di-
& Clarror fpersonal ts amd tole-

ranoes of patient  dwar J

Brit Med J {{ 832 1920

Febuxtied Dee 3 1942
Arerpted Jan 1 143

THe Chidd, 94 224 1937
R varox N J W and Paxar T EuMegal
hleste snmrmia

Coreh Paley Bull 3 248 1881
Qurcbral Paley Treatmorut Centre
The Chuldren’ Hospetal
Ryegat Annexe
Shetheid, 10

England
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BOOK REVIEWS

J Lawweryus De Loaguaten, Architecto-
niek en rol Wj de longontplooling

Arscia Ultgaren, Brusely, 196, 3 pp, 77
[lus. Price 530 Frs. Belg

This book reports perile) microengio-
Faphe and histologie studlew ou the pal
memary veesch of dog and man with special
regarg to di t5Pes o bronchopal
ary arterisl apd srteriovenous snasomones.
The author pwintains that 1bere ere ma
fundarmenis} dliecences betwren the pul
monars angioarchiteciura of dog and that
of wan. Lanweryns has furtier studied the
depree of polmonen expansion after lo
Jection of the pulmonary ssfery amd bae
found “that primary atelectatio fotal lung
can expand and show o normeal alceclar
etructare—ea afier respdretion—alt ¢ in
Jeetion of the pulmonary artery as far s
(ts termina]l bimnches  whecews  fungs
scvondary 41 Yeotasia (with of wmitbout hve
fine mewbvanes) do ot expand after m
Jeetian which eupport  the hvpotfiesis
of pulmonmry capiliary seection Dresented
by Jévkkid jn 1838 The book tinchaling
wr figure leperda) o writtem in Dutch, which
lsopuege (s not mastered by the revigner
Thers 4 8 number of pholowscrogrsph 1
of igh guality and & detafled soumarr in
Ecglrh aod French. One drawback w that
a ng phe and hidokogie pretures of
ndurfdas! apaatomosts sre Dot prcvented m
puraliel whch  hoikd ha @ been powable
with the method werd for the sudy Thie
to mupe extent redoces the concivare en
denee of the data premented Ta jodge froen
the smramary and the il srations no more
froport nt hew hindings wre reported, bot ot
u pevertbelom 10 be regreited that an exien-
sht work In this cnpoetant fwkt oot
patiiibed m & meore scteemble language

Beng Rubertrom  Stwed bl

Jumes Ruberisant Woapltaks and Children,
Yirtor Goflance Ltd  London, 1.

About ten yrars agy & rewearch worker i
the Chid t Resowrch Lot of
the Tavkaock Cimio in Londos, James R
bertemn, fecame 8 mach debutad perso by
producing & Hilm calied A Two-Yewr-04
Gors to Hawpitsl 1t flowtrsced vere
chrarly what theee grewt chasnes recsa 2
& eenafl ehild and the rids that are brvobeed
whens theee changes cecar At thel time b
tocountered strang resrtance from hie me
dicm! colleapives, but todar cectanhr »
pediatriclen wonki dent the eceursnce o
mach ks Robertson found, homever thet
b cpiniom and eaperiemee bad verv ik
support Ha thoe wrot s cosple of wv+
Paper articles wrul even e 10
Program n ap atterept o engage the graced
pablic (n the debate ewaox 82 that ther
opinfons were |ast s umporta t s thow d
the medscal prolesson. The ahiead & o
svalanche of kettéra pany of Rk
published unabrdged eall boak by
Robertson. It comtrtutes resbing o the
mont imterest ng Jund for 11 hoepral dx
forw W wgree upon Che fact thet
mother amd chid are o unst % hoch 1f porsst
shoub) vot be spht up, but w mmke %
elove the practrcsl d flculisee thes oo
arree fram beftms the mothers lise b O
bovpre } topether with thrr aek shikdmt
Naving resd Robertaon  book,  h &
drarption of how & kil Ay
et sl abw 1
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Plasma Erythropoietin Levels 1n Cord Blood and 1n Blood Dunng
the First Weeks of Lnfe?

by § HAL\ORSEN

It b now generally eccepted that ha
noral factors, erythropoletine play an
Impoctant role in the regulation of eryth
Topoiesls, The formatlon of these specifio
erythropolesis stimulating factors i con
trolled by the relationship between oxygen
wppdy and tlmne oxygen requirement.
Hypaxa be }t anemio or hypoxo stimu
lates the production of erythropoleting and
these again mediate the spectlio require-
ments for erythrocyte production to the
boue narrow and theraby evtablish o lovel
o ersthropoless commeneurate with oxy
B0 needs for normsl collnlar metabolie
activity [7 17 23 28] Erythropoletin
probebly gets by stimulating differentia
tioa of primitive wmdiferentiated mesen
vl cells (stom cells) to erythroid celly
{1 6] althoogh different aites of setfon
bare recently been proposed (3]

Whether or not this : me-

has postolated that the erythropoletins
fonetion following rather severc hypoxie
stimuli while other mechaniars are res-
ponsihls for yrmaller varations io eryth
ropolesis, and Borsock #f al [3] support
this view This dum) mechanram theory s,
however not generslly accopted (18]
In fetal life in the newbarn period end
during the marked changes in erythropote-
sis following birth the role of the eryth
ropoietins ja pertially mknown. It b
therefare of interest to study the plasms
erythropoietin Jevely In these phywiologt
ol conditions, Such ¥mowledge may alw
cantribute to the understanding of the
variations in erythropolesis during this
age period.

The marked changes in erythropolesds
during the first weeks of Ife have heen
stodied by many investigators. It was ds-

tbuhmhmgmdhhfurul.d;mmmu
o erythropojests s not known. This by
Prtly doe to the fact that the availebls
Dthods for erythropotetin determination
are relatively imsensmtive and that the
Presence of ervthropoietin in pdasma of
fodividuals with norms! hemoglobin hes
Dot been ascertained. Stohlman (9]
—

This e reed before the
h-::n.}&r_ol

Lishon, 112,
11 et (n Padiciwa Vol 51

early that the hemogiobln and
the red hlood cell counts were elevated at
birth end fell to szbaoemal sdultt levels
duting the follosing weeks (37} Theso
fimdings and the frequent observation of
jaundses in the newborm perfod wers the
basly for the hypothes(s of increased hemo-
Iysis following birth [15). The question of
red eell survival tume in this age groap is
fondemental for this hypothests. Btudies
tuing agglutination techniques (30) and
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Sactops studien [10 21 27 41] have shown
& tormal o & shghtly redoced survivel
time but tho reduction has been so small
that this cannat be the caum of the post-
natal fall I betaoglobin and erythrocvtes

Investigations on erythrocyte prodoe
thon by means of reticulooyts counts
{33] booe marrow stodies {11 14 38) and
Fe® erythroevte uptake (13] have shown
that the ervthropoleds s very active ot
birth axnd decresses to submormal agdnit
lovels within & few days Two dafferent
hvpotheees bave beety bawed cn thoes ob-
rervations, 1) The deeroase In ervthro-
poledis following Lirth s due to x bone
marrow faffure {#] £} The decrcame in
ervthropowsls foflowing birth & an ad
jurtment to an eavironment with richer
axygen suppiv thoa redocing the weed
{or hemoglobin [12, 13)

Although most investigatons wn the fiekd
wgree with the secomd hepothestd others
are not convineed and think #t more Hikely
ihat the bote marrow is funetlonalh
fmmature Recently Altholt & Werner (4]
povtulted a faRure in ervthropoletin peo-
duttion as the caume of the povi natal

‘lb'cnt‘vt fn ervthropoiesis based on the

< finding of fower Levels of ervthropoletin in
the plasma from erythmllastotic infanta
exchange trunsdused after the second dav
of tde than ehortly after birth.

The question of w hether the regulation
of ervthropoked | meduated through
ervibitopuietin m thisy ape period oe not h
food 1 for the und: ding of the
changes fn crvthropolents following birth
To ervthroposetine particimte w the re
gulation of cevihropoless m the etus and
nesborn infant & m later Liet What are
the plasma emvthropoietin level in cord
Glood and during the fint weekn of Be!

8 HALYDORSEX

Do the tetus snd mewbom infant [}
ta hrpoxia with (nereased prcuctine of
erythropoletiost 1t {s the porpos of the
Jresent paper 10 repart inrestigatans ou
thewe roblems.

Matenal and Method

Ooed blood from 16 heshihy mrsboms i
fanta was Isvesiguted One mother s RM
wegative all the othern were Rb positire
and none of the tafant  howed ant Wyw o
erythroblestonds. The delierws nere spm-
tancoss and upcompiicated exeept ln owe
ease with protracted labor

During the Gowt week of bf Lol o
taken by renipuncture from eix of the bes
wentioned {nfant  wnd nine other iadant
The hemaglobin % normal for the o= and
weight groap in afl infents. Theee i
weighed i than 2300 g at birtb. In t
e blood wa eolleeted ¢ the brginaae of
an erharge teatd jdon becaws of kyper
blhrublnemic without aser (HD %9 1

In order to study the ervilroyowis e
pon~e to hypoxk (n the fetus, Llaod {res
erythrobiastolle ancwme infants e ooh
teetrl edther at Dirth or € the brglanie o
an eachange tranaduslon petlocned sttt
alter urth. B han been cumedered that oF
these plasom  reflert fhe rrthropelas
Vel eord blosl

The erythropmctin repone ¢ Hipovt
1t the neonat | perfod has beeny @32 gl
w0 four inf nta with ncmam for b el
bisartoxre, w1 three waf 1 th crans
Iewrt deewic The ervthroldurtotie s

imvextgguteon. The minet
heatt dwease aBl el ol the muoeS
homed (raneqoation of the Trat v
&8 thrre canex.

The biood semphe  rre crutofered

sharthe after » thdrw 1 the plewos £t
ted off pd ether usni moedw Do
eored ¢ B Cmid o~ f

YR R

Tor plasns erythron 1
neit wng trandnoos ad end pndres et
wer a0 peoyparnt [70) ad Be e
tion wio the red orll  gwranwer (3
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TasLx 1 Control mafersal

Dose

Material njeeted mh
Xormal sbioe 023 2
Adult plaema 050 3
0.012

Bumdard erythropobetin 0.0%3
e

Table 1 shows the totsl Fo® per cent

incorpors
from em sdalt with

hropoletm preparation
. PobBe Health Servics. The

X of ™ Mean
mher wptake Zaa. bematoctit
12 080014 2]

11 072033 L]
3 1320010 58
4 W3t 0 61
3 81 40+ 750 =

tion in the red cells of polycythemie mioe
of 148 g and  sandard

450 moits of

has kindly been -:pp&dbytbeﬂm-koloty
theep

 ropodrtan
of eryth

speelal
ropsectin (Lot 044) ha lost more tham necsl of it scthvrty by storage m the eold {16] the arl

el frgures In wndts are wot tabalated.

ral, On the fifth and sixth days the plesma t
be tested was given sobeatanecusly in an

bue wes given intravepously in  tal veln

the mite were ancethetrsed and blood with-

#13 8% of the body weight at the time of
secrifice.

The amount of washed red cells injected
to prodoce polyeythemia waa higher than m
Previoualy deserfbed mactbods where ret
euoeytes w ere used as parameter [22). Thos,
O bas been sure that the reeiplmt muce
®ayed polyeythemic throughout the
Prrimental period. Tn add tion the heme
toctt was determined at the end of each
evperiment, and rowce with  bematoer of
lomer than 52 were exchuded [31] A well

type sintillation counter! with an effckency
of wboot 1 10° e.pum. per muerocure of

very slow in theee mice [35] and it fs camertial
ithe to ues an incorporation tiwe long
enoogh to allow the plusne redwactivity to
‘be mintmal or t w90 wasbed clls for count
Ing. As hemolyses ocenrs casily durmg blood
sampling and washing, t was ¢choscn t use
= long incorporation tlme ‘The troa incor
poration was exprossed  the t t 1 erytheo-
oyt upteke in per cent of the unjected doss.
This wus ealeulated as follows:

Fe*™ per cent uptaks

_Bodv weiht 8 sample count 100
Hample werght 100 eount injected
Renlts

Table 1 shows the results of th control
cxperiments Twelve polyuythemie mice
were injected with narmal saline and eleven
polvevthemis mice with plavma from a

KC-81 Autoscaler Tracerlab e Doston,
TRA
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TinLE 2 Plasma ergthroporetin lecels in
cord blood

Dirth Fet =

woight No. of uptake
Tnfens h mice +ue
RAL 3830 037008
B.R!Y 4380 4 6305010
AL 30 [ 0532090
RG 1030 4 0.60+0.90
LA 3140 4 [XTFLST]
L) 2660 4 [ ETE]
LW 3900 1 19
RE 3800 3 1.120.38
AL 1w 5 1-1E041
IR 2490 i EncrY
RH 3*00 4 3012201
LT# 2450 3 110237
caL 2360 It 87
KJt 140 3 407282
WL 1230 3 61337y
NPt 1% 3 [FTETSH

2Mean wrighted by aumber of mice 2.03 - 042

Tubls 3 shows the Fe® per cvnt erythroeyt
of polreythacie mer ineeted with cord
pormal newhom

the vaine and the mean of the pooled peonatal
Plamna amays (p%0.01)

/)normll adult with & bemoglobin of 148 ¢
In tho same table the Fe™ ervthrooyte
uptake in polycythemic mice injeeted
with a standard etythropoletin prepara
tion! jn three doscs is alwo shown. The
saline group show wmsll varfations, while
the mice injected with pormal plasms
show greater variations. This 1 in accord
anco with previous obserrations on poly
cythemie mice nsing reticulocvtes as para

meter [24].
The mandard sheep erythropoletm prrrars.
tion was kind by the Hematology

Btody Rection of the UB. Pubbe Hewlth fernce

{Lot K 147048).

8. MALVORSEX

Table © shows the revalts of the cord
plasma ameyy Some plaxmes show de.
finltely Inereased erythropostio aetbrity
others only a moderate Increase and some
show 1o increase Tn this wmall serles 1t
has not been poswible to detect any rela
tlonship between erythropoletin level and
birth weight age of mother duration of
deltvery or length of gostation.

Table 3 shows the plasms taken from
infants during the first weeks of llfr the
age at which the plasms was withdrava
and the hemoglobin and reticaloctte
lovels at that time None of the pleamt
taken during the first weeks of fife frvm
Infants with normal hemoglobin shox
any erythropotetio activity

In both Tables 2 and 3 the resalts of the
amavy from different plasmas are pooled,
and & significance test has been performed
versus the saline controls and between the
pooled cord plasma and neonatal plasme

n Y
o [ JE R Y 173y s 8

o] un Ll
ol

1 hropowtn kvrk 0
o mﬁmmdwm
rolurmoa rrpresent the mren of be poskd £
plasa aweys (Coni) aml reaoaisl —
mays (Neonst ) and the member below e

Famon the total mumber of the reopat

o3 thrpmar D
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Tanix 3 Plosma erythropoietin lecels during the first weeks of Iife

Fo#
Age Retie,, oo
Iufant 5 days Hb ¢ e oD XYY
BRY 1590 1 200 35 4 0291008
! 340 F *0 . 5 018+0.01
xPt 1300 3 20.0 33 0011033
KB 0 3 3 030+008
RTS 3880 . 20.0 e 3 0.17£0.01
wd 1800 4 M0 ‘ 010 ut
aL! 2000 5 184 o 2 0342001
MH 1540 [ ~0.0 4 021+003
BG 3150 s 103 3 019 £0.02
ox 1570 7 201 19 068" ot
nr 180 3 200 17 3 01004
15 70 2 193 Lvs 3 a11+0.01
HE 2000 n 144 a3 H 0X9+0 14
AV 1200 81 53 i3 4 027008
WK 1% [ 162 o 3 are+008
Aoan weighited by mumber of niosy 030300+
Tahle 3 shows the Fei upteke of mico plaama
h"-’hlmhd-hat_h.ﬂrdp:!chd (Neoratsl piamna saays). The mituls of the mfsnts,
the birth weight and the age In days, the hemoglobla vehoes at the tTee
*MT‘mmuma The remilts fram the smghe plasrs amys ha  beew pooked
s the % mghted rwan ao tho standsrd sror of the weighted mean have been calculatod.

natal plasma gromp e highly aignifiont
(»<0001). Fig. 1 shows the dixtribation of
&’Pv'hmpmﬁmtutharrdm[huf
Plytythemdo mice Injoeted with card

TAxr 4. Plasma erpthropotetin lecels tn

plasma and placms from infants during the
first weeks of Iife.

In Tabls 4 the erythropotetin Jevels n
plasma  from erythrohlastotte infunts
abartly after birth are tabulated. Th table
also shows thehemogiobin in card hlood,
the reticalocyte percentages ahortly after
birth and the time at which the blood

erythroblasatic  fanis shortly after birth

A Retl, N of
Ifwt  Br  Hbg % maoe pd
PO, 1 54 140 2 JYCTRSTArY
oF 1 (1 400 + +
BT 4 I} iLe 4 121+ 0467
Ly o s 18 H 172X e7er
Tikle 4 sows the Feo
poc ceut erythroeyt Tpteks I polyryibenis mice jojecied with
avma from erythroblastotls fnfacts teks shortly after birih. The age of the flant st the
st oo mimpliog. the bessoglobin in cord blood and the necrrerted reticakeyte Talon
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TanLe 8 Plasms epthroporein lerels in Ayparie fents during ibe frrad weeke of e,

Ape Hetle N vt
oo
fnfant  days Hb g < Toles ;
Anemin hypoxix
AL H ot & 1astom
B.O 5O as 1] 1nmt1e
no 13 85 IR 3 137207
AE H 180 L5 4+ TI9L1I0
Hypo o bypuxia
BG 12 00 (2] 4 13895133
N 10 173 « 2 230 L T.10%
L k24 w08 Lt 4 E2R Pt X rag
T ble B shows ths revalt of the plarme erpthropotrtin awys of blood withdrawn from s
mio jolant {amewsr hypoyis) end from fant  with tressposition of 1ha great ek
(hypaxio hypoxia).

was collected. The date show that severely
ancmio infants may have markediy eleva
ted erythropoletin bevels at bhirth
Plasma from hypoxio Infants taken
during the first weel of Life has also eleva.
ted eryihropoletin fevels Table § showa
that plasma from both anemio intanty and

MERCTLLCTTE TR AZTER BOTH -t
WAL D T )

METICLRCTTIS 4%
“
1
s

cyanotio Infants with transposition of the
great veemls significantly incresses the
iron mptake in polyesthemic mies In
both Tables 4 apd 5 the astermke ot
tached to the valves of Fe® ptaks deote
the dgnificance of the differrnre between
the actual valus and the meen Fe® pt
cent nptake of the pocled pecuatal plaexs

S yR

Comments

Previons methods for erythropoletht
determinaticn: have bern relatively e
sod insepaitive, bat dunag receut yood
tha techniques have been murkedly i®
proved. The tranfosion fndueed AT
wuwhmﬂ»m“
the most rellable roripent animel. sxd
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the method gives reproducible results, it
must be admrtted that small juereases in
errthropoletin may otfll be undsteo-
table The moat seticas disedvantage of
thi, 89 of all arsay methods for ervthro-
potetm fs the rather great vanstion in
rapanse from anlmal to animal even to
standerd preparations of erythropoletin
However conmdering the consistency of
the revults in the eontrol groups and the
neonstel group, and the large deviations
from thess valoes in the pathological
states, the dats presented ahonld give a
refibe index of the humoral ervthropolesis
regulatory mechaniem In the fetus and
bew born infant.
Erythropokotin levels In coed blood have
been studled by seversl investigaton
{ 5 28] but the methods have been
critlefred [17] sod Gordon [17] hes
rtated that only the atudies of Althatt &
Werner ] are conclosive, Thess anthor
found that eord phagmrs from three narmal
ewbom infants increased the retloclo-
cytes signifleantly in Intact rabbits when
Injected over four days with a dally dowe
eoreponding to 16 mlfkg body weight
of the rreiplent animal. The same authoes
koo demonstrated elevated derels of erpth
Topoietin in plasma from erythroblasto.
te intants taken at the time of exchange
trane{asion, » finding which hes beter been
toalomed by Joves & Klingberg [*8]
Toe present study confirms the findings
of Atbolf & Werner of elevated aryth-
Topoietin kevels i card bload from noemal
m‘“mwlmmthnm
Hody ere howerer relatively emall.
There were alao great variatioos from case
!0 &% This may bo dus partly to the
*ull nvmber of recipicot animehs in the
THerent serien, However auch differences
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are oxnmanly found In investigations on
erytbropoletin levels in clinjeal material
[40) 1t » also ponible thet the functional
statos of placents and different degrees of
hypoxis during labour may influence the
erythropoketin level in cord blood. In the
amll series presented no correlation bet
ween the duration of delivery length of
geststlon o age of mother and erythro-
poletin Jevel In cord blood was found.
Th etudres on eord plasma from anemic
erythroblastotle infants show that the
erytbropoietin Jevels may be markedly
Increased In anemic fetuses. The same iy
found In plasma taken at the time of
exchange tranefusion withm a few hours
of birth These findings clesrly demon
strate that ths fetus responds to snemio
hypoxis with increase in erythropotetin
production, and that this humoral re
gulatory mechaniam e intact duning the
lat pert of intrauterine life It may be
argued that the erythropaietin in fetal
plasma may be transderred from the mot
her bt this has to the auther a know ledgn
no expetimentsl bash The finding of
elovated plawms erythropoletin levels in
Pregnant women [19) does not necessarily
favour this hypothess but i more Ukely
to be doe to the alight anemia of pregnancy
On the otber hand Jecobeon o a! [25)
have shown that erythropolesds in the off
apring of polyorthemibo micw proceeds at s
norma) rate The polyeythemio mouse hay
no erythropoletin [n its plasma and no
signw of active erythropotesis fn the bono
marrow and, at keast in the mouse the
fetus produces erythropobetin iteelf
Systematie investigatiomy on erythro-
poletin levels In the newbamn pedod have
pot been reported previonsly As pointed
out sach kno ledge v emsentu! far the



432

understanding of the changes in erythropo-
{ewls in this age perfod. The study shows
that there fs no detectablo erythropoletin
in plasma from non hypoxie iInfants during
the first weeks of life Hypoxic newbomn
infants are, however eapable of producmg
erythropoletine. Both infants with anemia
due to erythroblastoals and thowe with
hypoxis doe to congenital cyanotio heart
disease respond with {ncreass In plasma
erythropoletin - Expeclally the cyanotic
infants are & clearcut proof of thiy, both
becauns of the magnitude of the response
and because they have no impafrment of
erythrapolesis In other respects The pre-
sent study does not rule ont an incomplete
failure of erythropoletin production In the
pexborn periad but the finding of
slightly elevated levels at a hemoglobln
Jovel of 04 g does ot fit well with such
an assumption, because even in the adalt
the erythropoletin level is normal or only
dlightly elevated at this hemoglolin level
[40] Althotf & YWerner s finding of eleva
ted plaxma erythropoketin in an Infant with
» hemoglobin of 10 7 g who was exchange
trarufosed for the second time st the aye

v /ufmdnyn.hopmtudmﬂucomidan

tiona.

Tho fetun lives in an environment of
lower oxygen tension than normal adults
[88] The finding of elevated erythropole-
tin lovels in coed blood » consistent with
an oxygen deficit in utero As some af the

A HALVoRsEN

adult Jovels for oxygen tenzion ere resched
within three hours of birth [33]. The
finding in the present stody that mo
ervthropoletin ja detesteble m plasma from
pormal nowborn infanta sged ane dey or
more bs ancthet confirmation of the con-
cept that the decrease in erythropoless
following birth s doe to the improsed
oxvgen supply thus reductog the peed Lo
hemoglobin. If the post-ratel decrense in
erythropotess wan due to bone marrow
{allure one would have expected high
etythropowtin Levels na formd tn hypopir
to anemian. On the other hand, the pre-
went study also shown that the decresss in
erythropotesis s not due to a failure of
trythropoletin production as it i showa
that necastes are capable of producing
erythropojetine in respomse to hypad
stimoh.

The delayed fall in ervthropokeels So-
lowing birth ia aleo in secordance with
this hvpothesm, In nowbomn infants the
Iethoulocytes remain high for the fmst
three days and then rapudiy fall to suboor
Tual adult levels [33] The retieulocyte
Teak in intact rabbits following hypoxi »
Teached about the third day [20] andinth®
polyoythemio mowse following an injee
tien of a standard erythropoistin prepart
tion batween the third and fourth dey %
Thess findings are flloatrated in Fig 2
“here 1t is clearly shown that the t0®
when the reticalocytes start to hall sfter

infants had po d rable erythropoie-
tin ar anly alightly elevated erythropoletin
levels, one must amume that many fetuses
have reached an approximate equillbetum
between oxygen need and axygen supply

Following birth there is, mmder narmal
conditions, an ahnost fmmediate improve-
ment in the oxygenation of the blood and

birth ponds very well with the t
of the retienlocyte peak m ¢
conditions following for

to hypoma. One ean therefors ssame i
the production of erythropoletin #”opt
Within a fow hours after birth. The flndice®
in the present study coufirm tbat 15
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thropoletme dwappess from the plasma
eurt within & few days of birth.

‘rom the present study it rmy be con
led that the erythropaietins are eleva
in card plasma et birth and that the
n respands to anemio hypoxia with an
reased prodoction of erythropoleting
1 the erythropoietins play the sam
damental role in the regulstion of
thropoleaia tn the fetus as in later bie
Jowing hirth the erythropoletins fall to
letectable lovels In non-hypode In
1s, and this fs another confirmation of
cancepd that the post-patal fall in
thropajesis i doe to the hmprovement
axygenatien following birth. Newbom
\nts reapond to anemis ar hypaxio hyp-
a with an inerease in plasma erythro-
wtin Jevels, end there fs no demon
this fallure of prodnetion in this age
Jod. The general condmbon of the
went tndy fa that the vital regulatary
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the first weeks of life The erythropojeting
are slightlr elevated in cord plasma from
normal fofants apd markedly elsvated
In plagma from severely anemie mfants. o
erythropoletin is deteotable in plasma from
normal fnfants during the fint weeks of
Ite while hypoxic infants bave elevated
plaxns erythropoletm Jevels. It s con
cluded that the vital regulatory me
chamsm of erythropoes through eryth
ropoletms is intact in the lust part of
intranterms life and m the neopatal
pedod. The present findmgs are another
confirmatlon of the concept that the post
natal {all in erythropoles:s is due to an im
peovement af oxygenation following birth.

Ackpowledgement

The author wihes to acknowledge the
support recerved from the Norwegman
Research Couneil for Scfence and the Hu
manites and from Alalthe s Bequest,

Ho alwo wishes to express b thanks to
Professoe P A. Owren, M D for kind per
misslon toperform the Isotope stodies in
hts lmboratary to Profrasor 8. Diek Hen-
riksen, AL.D for his belp in providmg ex
‘perimental animals, to Professor E. Schypbtt
Rivers for permision to collect the hlood
samples from the infants in the Obatetrical

and to Mism Helene Lawen

0 normal and hypoxie infants during  for valuable technical asdstance
References
cALT E L and D Oberrre- Erythroblastoms fortalis. {ch Hecmat (Bs-
:unhw 1 Erythropeweis and aol), 18 124, 1057
4 Colfular Dyuamics by Fo™ Awiwradre- 3 Bomeoox, H. Lrvowsr, J B, Scaxo, J L
by, The Riactics | Collalar Preh ead Mrrarre, R. Ly Symibasks of hetoglo
Btohtman, J Grone and W m relathon t  the mxtoretom of eryth

roid calle. tatwy I84 3T 142
4 Brroooaxroms, K. H. asd Luwer, J
Tur Frage der Carnotachen Hkmopolot me mod



4

H

{hrer Dedegtung bed verschisdener Andmie.
(:;‘mdnumdmml- Wk 30 647

5 Dowixu, @ b. Uber die Barehtlgung der
camotuchen Himopoteting

1

1

1

Aulfomung do
Abbatproduktes. Pfliger
Ardx Gos Piymal £47 631 1948,

7 Exvixy A, J2 Coatrol of red eell produe
ton. A Rev Med 11 315 1960,

8 Frowssowma, B snd Qoo G W &
die on XxvI t
single dome { erythropaletin bn
wice J Lab Clin Med, §7 03, 1961

8 Foxmeroy H o Sawyd EBhelten pp
758 5Q. Elescvier Amet 1928

0, Focowr 8. and 816y 8 Rarvival of Crit
labsed red cells from new-bormn nfsnta,
Acta Padial (Stoclk), Suppl 117 18, 1959

t Oa pxxx, D Mazaw, J and Roscar, J
D Dlood formation in infaney Part I
The pormal boe marrow Arch Dis ChOd
7 128 1042

’.—B]oo-i(olmlh:\lnhlmty Part 1L
Norrmal Dis Child

27 2141052

13. (ixar L., &36ux, 8 and Vomrns, J Co

I

M

Btiulies oo erythrokinetics In Infancy IL
wnd red eell aptaks of
injacted redwouon. Ads Prdiet
(Shdi)‘(ml’“'-)v
4 Grum Louxx
mmmwmamm
murrow o normal jafants and ch(dren. J
Lab Ctin Med, 33. 1639 1048

H O and

4. Golpwasexs. Fersocal commmnication,
7 Gowpax A. 8 Hemapoletine. Piyeel Eer
1 18W
8 Guaxer C. W, WmAxKnnan.-.A
xowick, E.s Btodies on
Bome quantHative aspects Lbotrn.h.m-
Powrtse responsn o erythroposetin. Bleod,
17 831, 1981

19 Gourvew E. ond Behwanger

Erythropoleta
wchatt Prec Kight Congr Eurep 800 Hewat

I W
J Lab Clin Med 43 460, 1085,
Maxxs, E. K., Gastox

22 Jicorsow 1. O

E.0 and Gotowames. Eoifioudiey on erytly

ropolests. XL Retirulocyts
(nmfudaxlﬂu:'dpo&yvyﬁrmhnnt;ﬂ:

anemio plaans from
and to plasms from
np—?jmb'mpw?l s 1080

3. HALVORSEX

n JAl:c'nu:l L. O Guaawr C.W asd Cow
warza, Es The control of erythropoles
Ads Int Mod 10 287 1080,

" G Gotowiraa, E. and
"rucefuskon.

J coxsox L. Q Manrs, R K. and Ganroy,
E. O Stodies an erythropoless, XIL The
offect of tramt{udondodowed

htbnmd.hﬁmtbnfctmﬂu,llm

Ju:n,B and KLovonexn, W O A sody
hup*unlntw(yp-!dhnﬂym

tﬂ]mrmk.JP-’kz‘ll 7u,um.
Karrax B. and Hyu K. 8.1 Detarnstnabm

Loxaax 7 W end Barwese, P H Fatey
C-aollhql'm}mpol-h Charkes C. Tho-

max, Bpcinafield, ook, 1900,
Dn:c-’n,E.-ndBcl'wArﬂtl,K.:Um
soctungen Tr Fregs dec ftales
L Mackr Kimdorksdt, 81 25 1039,
Morrrsax P L. Bleod Transfueion i Clixi-
cal Melicine, pp. 108-111, Blaclwell, Ox
‘CﬂLlNl

W P Waowmaww T A—‘zi

H D E,
oTFTON
g g
moase Prev Sec Koo

of the palyoythemle
Bisl (N Y), 109 837 1962
AL h.quu Sudwe, Gt

giig

!
y

§§i§i



PLASXA FRYTHROPOIETIY LEVELS I CORD BLOOD 423

nTuDrmD.l’.Lhnnn.)LLArmc:. 41 Vesr )L F aod Groeoew, H. R Erythro-
Huncu.J]‘-ndPou A eyt sarvival m the bewborn fafant as mes-
y of apenia and wared by chromumo™ and e rebation 4o the
Whhnhimnbehp.“ postiatal blnnbm bsel S Prdiar, §5 194
1 1% 1961 le8L,
Eabterstted Deo, 27 1 Departioent of Pedstoes
Arerpted Faby, 1 "03 Rikshopitalet

Oslo
Sorwsy



|sar Fhuiat shaad|

Acta Prediatrica 52: 436142 Bept 1963
From Alder Hey Children o Howpltal, Léverpool

A Swudy of Speatfic E Colt Infecuions Occurring m a Uit for

Surgical Neonates

by PETER D LAPATSANIS and IRENE M, IRVINC

One of tho most important aspects of
the management of & ward or un!t reserved
for new born bables fs the prevention and
control of infection and the pathogenio B.
ool are a natable source of trouble fn view
of the marked susceptibllity of pecoates
to infeetion with theme otganiems.

The Neonatal Burgioal Unit at Alder
Hey Childrens Hospital has proved no
exception to this general rule Bincs i
was opened n May 1833 outbresks of
E. ooli gastroenteritis have ooonrred
with increasing freqoency  presumsbly
due to the fact that patbogenia E. ool
infections are now widely endemio in this

1 ax compared to ten yeers ago
/F'vg:;plftrillrmpecﬂ‘vnmdyof

some aspecty of the incddence of patho-
gendo B coli infestion in the wnit doring
 period of approximately two and & half
yours (Ist January 1859 to 3lat August
1961)

Lay-owt of the neongial swrpenl wxtl

The Unit can acootmodats nineteen in
fants. The ward 1s divided into three sepa-
rate rooms; the mam nursery containing

dition thers are two wwolation cublokes, oo
bolding ane cot and ths other twy cots. The
distanss bstween cota and Incubstors k
three to four feet. Tha nursing sta!l conslsts
of soven msters one ataff muree and two o
three junior rurses.

Bablew otming from maternity unite ere
admitted o the mam ward unloss thers &
any mmpiclon of contmot with nfectias

Gnbseles for soveral days and are only inee
ferred to tho main ward when the Lkelihood
of Infeotion has been emolnded. All behies
have fencul oc rectal ewabs ouliured v
weekly Balnes contracting a spevif E. co
nfection are, whentver -
ferred immadiately fram the Unib to oo o
the medsoal isadation warde. A caeo with s
poaitive swab which iy coosidersd from tbe
surgioal standpolnt to be wnfls for treoeler
barrier nursed in e of the cltkm o

E. ocoli gratro-emteritis bes of
focted seversl infants in the umt, admiseions
hare had to be diverted to the gener sar-

Scope of present stvdy

Babirs who proved to have nonrgiel
tions have not been indndrd (a U

Ight cots o incub an atr. ftioped.
“hat-roomn  hoMing four inenbators for pre-
maturs infarts and infants reeovering from

rurgery end s mmall ward for con
valescant, infants, holding four eots. In ed
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TantE 1 A wmbers of bables admilted Jax
wary 1 1959- 1mpuat 31 1961

sargiesl
da.of  cmses

Yo.  deatbe exposed
Yo. withpon in first 1o

of babirs A8 howry Enuhl

Yer  adoxtied itlooa  of Lf ection.
i 143 n n 111
I g 12 1" 181
i 108 12 1 124
Total 442 43 2 "

ud desth was Invarlably doe t  caneer

other than eritis. The lust colomn
i Table 1 shows the numbers of babics with

Of the 387 bables at risk, 54 (1468 )
excreted pathogenie E. coli in thefr atools
with or withoat symiptoms of gastroen
beritle. The duration of excretion of the
omoims varled from instances where
oaly a singlo positive swab was obtained
1o inrtances whete infants continued to
Bave poadtive swabe for & number of weeks
Too infant were found to have positive
mabs at the time of sdmision. Of the
Bfected bables 22 (5.9% of total) suf
Seved from gastro-enteritis and 32 (8 7%
o total) were symptomies excretors at
the the of swabibing (T ble *).
n'!bllhhdrhltmnp:d.tdn
¥ separate episodes of fnfeetion, 1 &
Md[ﬂdﬂm-“b‘lﬂﬂdﬂm
Pgtive ow be had been obtained at
:::"llltlmto!mdny;,MA
of 50 Instances 5
of nfectson
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Tanrx Nurw s of babts ercreting
patk ~ 1 E coli
Per Per
cent eent
steof ageol
Nt mfreted
Clinkeal group babss bebers  at rick
Bables with E. evl
pastro4m 2 +4) iy
Bymuptomlem
ervtors of patbo-
genio E. coll 2 13 37

Incidence of pathogemic £ col  fection
n d [feraxt dicgnowtic groups

It will be ween from Table 3 that the
hrghest incidence of patbogenre E. colr
infrct} d o babies saffering from
s for aboormalities of the large intestine
viz. Hirechtprung s disemse and high ree
tal atreads The difference in incidence in
these two groups compared with th jna
dence in the other groups of cases waa
sufficently marked to wsrrant further
stody which was pursued along the fol-
lowing lines

1 W have exammed the possibility that

— The possbiity that the large intesth
nal' group was sybjected (o greater eargical
stress and hence rendered moce saaceptible
1o mfechon was conndered. As regarda the
cams of Hrseheprung  discase this poas-
bty can be dwcounted as these babicy
were submitted 1o comperstrvely minor

rectal atreaia, thres babies had had & colos-
tomv only performed; four bed bad an
permeal  “pall through”  opera
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tian, & procedure comperabls m severity
with the surgees of the oesophageul atresia
group (m wiich the ineldence of pathogenio
E. cali infectim wva symificantly bower
3. The pomibilny that the ddferences in
Incidence tn the differsnt diamnostio groope
could be related to thelr duratlon of stey In
the nea-natel unit wa next consdered.
(¢} Column 7 of Table 3 shaws the arvrage
durathon of stay of infected babies [n each
proup at the ims of the first positive swab
anad jt will br seeni that the {unures for the
Hirschepnung  disense and rectal atresia
groups are sirictly comparable with the
oewophuageal Rircele apd smwl latestinal

Eroupe.

(¥) Ax a further heck o calculated the
avernge duretion of stay of ali babies—In
{ected and uniafected—-{n each group {col
tmn 8, Table 3} The averese duration of
stav in 1he rectel stresda (50 days) bs consl
derably Jonper than thar of the otber groups;
howeves three babbes in thiv group siayed
in the Unk for an excepilanally Joag thne
(230 days, 107 davw and 162 days respec

¥ D LAPATAARIS AND 1 X, IRYINO

tively) Il thess thres cnses are exciaded the

avermge stay of the remaining 18 babdes bs
22 deys. Of thewe 16 babien, & were Infeeted

with pathogerio E. eoll (33 )

Incsdence of sypaploms 1u dafferent diagnas
tre groupe

In addithon to the higher modences o
pathogenio E. coll infection in the lage
intestinal group H wax poted that o
higher proportion of nfected babdes o
this group developed clinleal gastro-eute
ritly than in the other groups, The fgum,
however are too small to bs of statistial
#gnificance

Effect of treatment ox excrelion of path-
gentc £ colt

Table 5 sbowu the effrct of the Bob
courss of antibéotio or aniphoparids
the excretlon of pathogenis E colt. 1t wil
be setn that a signiffesntly hegher pro-

TawrLr 3 The incilence of infection by pathogenie E colv wa the d Mereat diagnostic grovp

Xa. wth
posit ve swuba for
Pethogenle E. coh Ratior Avevge  Dus- %
Fabws with  dare o ol rem
Wrth ouw) tho of e Logtho g
Wt om t thne of  stay s pethe
Y of batwes svmp. syIp- thoat ftrmposl  VHU e
oAbnarmal v truk  toms tooe Total eymptome  wwab, deys Gy B
o s 15 20 123 E 4 t s
strems T8 1 3 1 » w W
Congenitsl  boorma
Ttaewof muall mtestrse 43 3 4 ™ 113 43 o ;:
Ureomlum tewn TR F RN | - 11 bl u
Huseheprong  duease 17 3 5 1 08 » EJ bl
ectal trema 1 0 7 1o¢ » o 7
Anal trevs s 1 1 z 11 3 H
Miscellandous sargwal ¥
eood.tkons A% » 8 1L n ~ R
Total EL AT T S 08 Ve ” L
r na dr-1 P 0 00 roagmbienst]
S
ek of theet gTOtpy e wifgnt hed  poscn  stoc) walture on sémmmo
i mwmundhzhnmthmrhnmww

# T ench of these grouge ~

1z this yrowp wre wactuded thres misnta who staped o the

wart far Jonger thaa (v
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Tantx 4 Incrdence of symploms in differ
ent diagmosiic groupe

o, with
Pouittre swsln
for patho-
ke E. el
——— Ratia
Wth Babies with
With  owt aymptoma)
rympe ey bebies wth
Abnormahty torma  out symptocm
Ooogrartal
o
1he large
btestine 3 i 1
Al other groope 14 2 3%
'~310 df=1 P=007 (nct
wguifcant)

Tortion of bebles with symptoms had “re-
Dthve  stools after & slngls courss of
tratment than hed symptomiem excre
tory (77 , end 38% respectively) Com
Parison of treatment in the two gronps
(T be €} shows a greater wnfformity of
treatment in the group of bables with
Tmptonm- this iy becasae nearly all theye
labies wero started on & course of Neo-
wydn beform the antitdotio eemaltivities
o the Infeeting organbm had been ob-
tained. Conversely in the symptom free
§roup, treatment was lem uniform be
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TanLE 5 Effect of treatment on excret on
of ic B ool

DBables
wxcrel No. with No. with
g powitive
putho.  wwabe after swabe after
genle {Irst courme  firm
E.coli  of treatrotut of treatment Total
With
aymptome 17(T1 % [ I
W
optoroe 9 (38 %) 13 4
Pl * 14 df ~1 P=0028
(vigmisant;
FEaght of th- 32 bablea withomt ay optoam
were aot trea
Bables n-‘lr\irdll free from |

eamo it could be delayed without risk
mntil the antiboto sendtivites of the
organiun were known, For the same res
son, bables withoot sympt me started
treativent on average fortv-eight hours
later than the babses with symptoms. As
regarde esmaitivity to ant{bsoths douage
of drugy and duration of trestment there
was no significant difference between the
two groups.

TARLE 8 Treatsen! of babies excreting pathopenic E col 1n thur sools

mmmhwmm!hmbrrdcmm‘hdmmn

senmirve t e

ant bote o1

Fram)

Neommem  ertm

Chloram mytln Balphesa
...J" m o by moath  xutme

Total

1 k-
n

1 3 4
b3} )
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Tavie 7 Incidencs of different types of
pathogenre £ colt

Ratio
Babies
No, ol o.af i
a, o Fypt o}
Typeof babicr habwes babive
patho-  withoat  with without
symp- D aymp-
E Coli toms ?;:n Total toom
0128 Ble L] T 18 113
e s 18 [ 21 118
o111 Bt 1 8 L} 10%
033 By Ed 4 1t
0110: B4 3 L] 113
0178: H12 2 o p—
0127 By 3 o 3 —

Inerdence of different serolypes of patho-
pentc B cobi

In this study the serotype most fre-
quently was E. coli 020.B8 only & small
proportson of bables exereting this or
gankm developed gastro-enteritls On the
other hand five out of six bables infected
with B eoll. 011184 dsveloped eymp-
toms (Table 7)

Ducusaon

’) The high incsdence of pathogenio E
coll infectlon in the Neonatal Surgioal
Unit (14 6% of infants at risk) is const
dered to be due to the following circum
stapces.

1 The concentration in one ward of
newbarn infants, Before the establishment
of the Unlt in 1953 newborn sargiosl
cases were admitted to general surgicel
wards where they not infrequently con
tracted gastro-enteritis by croms infeotion
from older infanty or children which was
ane of the facttes which determined the
establishment of the Unit (Rickham &
JMason [2]) Despits the egregation of

P D LAPATSANIS AYD I M IEVING

the newborn, E. coli infeetions have not
been eliminated and kaving gained ncees
spread rapidly and may be extremely dt
ficnlt to eliminate

2. The fact that infants are admitted
from maternity and peediatrie wits of
many hospitals soattered over & wide
area from any ane of which infection mey
be introdured despits precsutions at bath
ends. In many instances of outbreaks of
E. coh infectian in the Unit it has been
pomible 0 trace the souree of nfectim
to & hoepital from which an infant ks
recently been tranaferred. This emphasies
the necemity for more cereful screeniey
of mfants at both transferting asd m
eeiving hospltale,

3 The fact that over ane third of ad-
misdons are prematore infants and &
those incloded tn the survey wers sab-
mitted to operatian, both factors which
may be consdered to Jower resistancs to
infection

4 The fact that darmg the courw of

that &2 out of 54 infants wero Tnder thre ;
months of age at the time of infecti® ;

Solomon and hia co-workers m & #0d7
of 1078 babies and ohildren fn caste
Musswchusetts, the ares trom which % |
of the cases were edmitted to the Bo™
}‘Lunl!.ngHuq:iﬂl.foundth-mﬂ‘::
carrise rxtio to be 1Li2 4 (1.3% bed E
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gestro-enteritis; 5.6% were carners). In the
group of bables under twels monthe of
»ge howvver the ratio wes 141 ascom
pared with children over the ago of cne year
for whom the ratio was 1.5.2 Novgorodska
et investigated £.5(6 bables and hikdren
in Leningrsd durmy 1058-195% and found
that 10-30% were asymptomatic carmers of
patbopenic E. coly, the rat varying from
narsng hame t - nursing home and sceording
1o the upe of the patients. In bables under
twehve monthe of age the carrier rate was
durectly proportiooal to sge ranging from
17T in the 0- month groop (comparable
in age t the infants In the preemnt stody)
t 18 in the 5-11 month group The sk
earrier ratlo durmy the first year of Iif was
21; after the first Fear the ratio wea 14

The eomparatively low sckexcretor
ratl in the peesent series can be acecnnted
for partly by the low virulence of some
of the ecrotypes encosntered (Table 7)
and alo by the fact that eardy treatment
of excretors may in some cases have
prevented the development of gustro-
enterrtia.

Solomon and his eo-workers [4] empha
s the prevalence of the asvmptomatic
earrier stato in pathogenio E. coll infee
thoos and point out the econsequent dif
Bralty of tncriminating the organiem as
s cauml factor in any single instance of
diarthoes In order to do thia, one must
demoestrate s mgnificant elevation {
sram antlbody correspondmg to the epeci-
B¢ serotype bolated from the fasces
Thls method, however hhough it has
teedemls value cannot bo used as an sid
10 prompt di and since
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Rogers o al [3] in & clinical trial of
\eomytin in pathogerre E. coli infections
found that it was equally effective in the
treatment of both symptomless excretors
and of eases with symptoms Bacterio-
Jogice] relapae occurred in 18 of their
babses. In the [xesent series bacterio-
logical relapse oceurred in a higher propar
tion of symptomlesm excretors than in
babies with gastroenterith (Table 5)
The reason for this finding remsing ob.
scure- althoogh trestment was not con
dueted slong the lines of a controlied trial,
retroapective study of the treatment of
these infants does not revesl any ognifi-
cant differences in dosage or dumtion of
antiblotle trestment or in the peoportion
of cases In each group in which the orga
nbm was senvdtive to the autibiotie ;iven
(T ble 0)

The particular susceptibility to patho-
genlo E. coll infeetion of babnes with con-
gearial abnormalities of the large intestine
has not previonsly been reported fn the
literature Swenson [5] cites enterocolith
of eitber viral o bacterial origin a1 the
most plication of d
Hirsehwprumg ¢ disease  but makes no
apecific reference to pathogenic E. eoli
infections, Swenson believes that colonie
stavks contribates to the serioavnees of the
the colitis in these cases and accounts for
the serere kowons, incloding ulceration,
found in the colon  Swerron also describes
a severe form of gastro-enterith which
occurs as an early or hate complication of

rect

the antibo! ~ only ppear two to three
wecky after mfection [8]. Farthermore
i the case of babies nnder the age { nine
months the riee of serom antibody s too
bt to be of diagnoatis vakne (0]

T QT Lote Pedlatran Tol 32

igmold: for Hirschsy .
discase but again does not refer to any
apecific infecting organtim.

In the present series, no case of gustro-
enteritts wa  encountered in untrested
Howhsprung  diseaw In each of the
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five babirs who became infeeted & enlos-
tomy had been performed The earbest
instance of infection occurred two weehs,
the lstest five weeks, after colostamy As
has alroady been xaid of the seven infec
ted eases of rectal atresls four bad had
wn abdaminoperineal poll through oper
ation ang threo had had a colostomy per
formed. In six instances mnfectlon occnr
red between the second and fifth post
operative weeks in the rematning baby
infection occmrred mare than three manths
post-operstively It may be mmfered,
theredmy  that tolonlo pasly was not »
pre-dispoaing cauve of nfeotion in car
Imbies and the reasan for thelr inereaned
sosceptibility to pethogenls K call smiee
thon remalas speculative 1t s pomihile
that the obstructlve coudition has dam
«ged the bowel wall to an extent that
renders it more vulnersble to fnfestion by
intestinal pathogens.

P D LAPATRAXIN AKD L M. SNVING

Summary

Dunng s 3} year period 14 69 of 307
infanty who had been subjested to surgety
in the neo-natal penod exersted patho-
gtafe E. call. Forty-ona per cent of the
fnfected infants developed gastroenteri-
tiy 89 % wers sympiomiens excreions. The
bighext Incidence of Infection ocvwrred t
intants waffering from Hirachsprong s db-
e and high rvctal stresia. Bymptoesien
excretors wers more lishis to bacterio-
Iogioal relapes after suiibsoto trratment
than were fants with gastro-enterith.
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Fetal and Postnatal Development of the Intrarenal
Artenial Pattern 1n Man

A Micro Angrographic and Histologic Study

by ARNE LJUNGQVIST?

In a recently published comparative
sero-angiographic and histologre fves-
thation cn the adaolt and ageing human
Lidney it was found that there wws ®
progremive devietwn of the intrarenal
arteria]l paitern from that obtaining at
the age of *0-30 years—the basio adult
pattern [23]. The peesent investignation
i1 ecoocerned with the arterial sywtem of
the fetal and postnatal human kddney
¢tudied by the sbove methods, nd the
changes that this undergoes during its
development to the basic adalt pattern.

Alaterial and Methoda

The rmaterial conelsted of 104 kidneys ob-
tained from 4 astopey subject from the
foarth fetal manth op t the age of 20 years
{Teble 1) In nomo of the ceses was there
¢lizical or histologic evidence of renal dis-
fur Sinco the eimical Infarmation on the
Jeogih of the pregoancy was in many ewses
mluhlnmdlnyrrnxlnthkrnprdﬂ
o greater tmportance In the case of the
yoanger than the older fetuses, an  pprox-
mate eximat of the fetal (menetroal) ge
_—
tuyPEoEed by grants froes Earolowics Tosty
Tt G Rrserrionasaagrt™),  Expreseccs

orsin lugaioed” sad from the Bredwh

Avormtion agmeret Heart and Cheat Dresasrs

was made on the besis of the erown-beel
length according to the tables compiled by
Patten [28). “one of the fetuses examined
et Lesm than 90 mum in length since in ruch
cascs attempts to inpeet contrast medmm
it the kidneys had proved unsoeceaul
ewing to the small sire or sdvenced post
mortem changes.

The arterial tree of the kidneys was filled
with 75 aqueous saepencion of fine bar
tum siipbat  (Micropagoe). The mjectzon
‘was mads into the thoracks sorta (tho amal
let fetomes) o direetly int  the rensl artery
The lidneys were then fixed m 10 * neo-
tral formalin for 4 to 7 days, after which
they wers imbedded and cut wnto 150-750
& bloeks frontally from pole to pole Thewe
blocks were sterso-micro-angiographed by
a mwthod desenibed  Jsewhere [23]. The
blocks then wrre re-imbedded and eat iot
58 g sectroos, which were stamed by the
meusl hwtologne methods. Fram most of the
mbcro-angiograpbed blocks thres such eec
trons were selected for staning From 24 of
1he micro-angographed blocks seral vee
tions were cut and stamed Theso blocks
wers selected from different Jodneys t re-
proeent the full age range

Resalts
The arterial psttern was found to db-

play & gradoal deselopment whith ge
repeesentative stages of which will be
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described below Since many details in
the arterial pattern were qualitively the
some at different ages and differed only
in quantity a selection of the figures has
been mads a0 aa to {llustrate the detaily
rather than the stage of development of
the arterial pattern a2 & whole

1 Fetal length 100 wom, menstrual age
13 weeks

Alteroanpograpkio findl pe-—Visde ar
{erlal Dranches entered the hloe of the

" Midney and ramified in s direction townrds

arcoat arteties The branches that coorsed
from the arcpate level towards the sarface
of the kKidosy tumed back a short dmvtance
from the surfece towards the arousts level
and terminated in goall glomerntos-lke ea
pllary tuft (Fig 1a) Somae of tho branthos
divaded into smaller veasels, esch of which
ended 10 such  tuft. A mumber of the tufts
condeted of a long, wmodmg vesel (Fig 2a);
others were rounded and eomposcd of mogle
capillary Joops which gave ths tutt & Jobal
sted sppearance (Fige. 1o and 24).

The tufts situsted farthest periphenly
wers separated from the kidney surisce by
a wide eglomerular zome int which fine

arteries gave off several long arteriales; thew
oeaally hed  commtrietion at their sites o
orighn (Fig 19) and ran for lang dwtanont
parallal to the parent artery to termnait
in & glomerulsr taft. OccAeonally s &
tenole gave off & new vewsl juet befort
forming it# taft. This new arterials hed the
sme sppearunce as the orngnal ooe e
eorttinoed for pome distance in the st

tharr tults &0 dense that the individoel epl
Jaries oould not be traced From the vasehs
Pole of several of thes glowerols  slaader
twig projected (Fig 5a) N otber t5p¥
of postglomeriiar vesely wes baerred and
thern wero thus oo peritubaiyr cepllary pel
wocks in the cortex or artenolas rectes it

Pelna (Fig 6a)
Histologio findings — There wes evadeoct
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of ddierentiation imto & cortical and me-
dullery xone. The primitive medullary pyra
mide wern campowed chiefly of connestive
thwos of the embryonie type containing
sparee tubular structares kmed with a high
roboidal epthalium having a clear oyto-
plasm. Bencath the capsale the cortioal zone
as composed of denee ecllular thasne with
epithellal cells arranged in rovmded oe B
shaprd structures. Deep in this tisne thero
were fine yessels hilled with contrast mediom,
thess  eve fdentical wrth the viepalized twigs

the Bahaped structures
{Fig ). Deeper fn tho cortex thern were
sl glomerals filled with contrast medssm
Thow aren In the micro-anglogramm to eon-
mwt of wmding vesae] appeared in the sec
tioms t be Bshaped stroctures, Int  the
bow er shank of which the vess] entered and
tperrd to  biind end after following &
eaved courme (Figs. 25 and 4) The veeeel
wea covered by a high enbokdal epithelm.
The glomeroD, which were vimalirrd as
more spherical and which were oomposed of
eepillary loopw with  Jobular arrangement,
had the histologic  harscteristies of glomer
wh with  vascular pole

by & lower cuboldal eplthetium than in the
B-shaPed strootures (Fegs. 14 and  Fig 26)
Deeper fn the eortox the glomernli were
Turper and their capuliary tuits denwer The
Fomernll loso to the medullary pyramids
#od In the hiler region were stili Lerger and

twigs, eould ot be followed beyond the
contrist medhum in the serlal sections (Fig
34 The constriction at the sit of orgin
o a1 afferent arteriole to the
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dlsposed as paired bands, which extended
from the bilar region towards the sarface
of the kndney Batween the bands of ench
a pair the tissse wn of the same miero-
angiographle and hist logic ppearance as
that beneath the capsale The intrarenal
part of tho pelvic cavity waas eurrounded by
embesonle connect ve tlewse m which there
wers & number of w 1 developed glomerai
resernbling thoee in the arcuat  reglon (Fige
65 sand ) Thews glomerull which wemw
often djecent to the wall of the renal pelvis,
were kdentheal with those sern in the micro-
angogTams to be borne by arterioles ghven
off v wide arteries in the hilar remion. Tha
windmg versels arimng from these arterioles
could be followed in the serial weetions for
some distance Int  the eonnective
tissat ot the pelvia, in which they ended
Hindly (Fis. 85 and ) Yane of the

were more highly differentiated than I
where Thos, proximal t bales conld be
dltingiiahed In thess areas, but not in the
donae metancphrogenie roos beneath the
capaake and between the two glomerular
bands of & pair

2 Fetal lin@h, 150 mm, mendrinl ege
15 wetks

Abroangregraphe | adinpe.—At
stage & elrar diferentistion (nto a cortical
and medullary rone was enident in the
micro angiograms  (Fig  8). Tho arterial
pattern in the cortex wae largely eimilar
t that of the foregoing stage However
the glomerular zooe | the deepest part of
theo cortex waa wider and the paired glomer
uler barxds extending from the pelvie reglon
towsrde the renal capwulo bore & more din-
tinct roserablance to primithm renal eolumns,
with & central aglomerular rone and glomer

Part of the yees] that passed through the
A0 of the parent artery Large mlomerals
filed with contrast medram were found also
bex e the medullary pyramids they were

all In sre towsrds the cortico-
medallary junction (Fig 9) Between these
renal columne there was a typical medullary
vascular pattern, eonsisting of kong, slender
artenoles that emerged from  long the
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cortloo-medaliary function and eonverged
on the papifia. In the viclilty of the funotion
mos of these wrterioles were 0o Indistinat
that {t wus difficult to asertain thelr orgin,
bt thow that wers discernible could be
trased to the vascular pole of the large glom
erull In the juxtemedullary xone (Fig 10)
Furtber periphenilly In the cortex 1o post
plomerular sewcls were seen, and thern waa
thue no peritobalar cepllary netwoek. As in
the foregoing stage & Romber of loog afferent
arteriolos were given off by wilke braneches
in the bilar region and thewr glorernll were

of the renal pelvis and anastomomed with
ons spother
Hustologlo [ ndingt —The enctioo-medul
lary junction was moce distinet than in the
foregoing wtage and the rone of vivualired
plomerult wws wider Thers was & zoow of
thwoe cermdrally I the
reom] echumns and benesth the capsule The
gonerlt in the pelcis conpective tiame
wero large well developed and filled with
contrast mediom, and near them there weee
Tromdna, Hoed with epithelum and sogyestive
ol proximw] canvolutions. From the eerml
srctions it was evident that each of thess
« tubulee emerped from an sdfacent glomer
alos. The windisg vesels given off by the
alierent arterioles in the reglon of the reoal
pelvi raroified only in the pelvio eanoeot ve
timoee The artericlan recise vieusliued in
the were narrow and hud
thin wells “one of the gloroern! soen dis-
played degroerative alierstiony

3 Fetel Ieah 220 mm  wensrmel ape
18 weels

wero-angiogrephie | sdinge —AL  ths
wage a grester number of miterlobmlar ar
terser warw ghven ofl by the arcuats srtenss,
1o run paralie] into tho oortex and ghre nee
1o sbort afferem artenoles. Their glomwrall
were mmaller and lras Toature In  ppearance
o clomer $hey wrere to the repal capwle and
1o the contral line of & renal eolomn (Fug 10)

ARXE LIUNGQYIST

Noc ot this slags was thard axy peritabel
capiliary patwork In the cottex. The fater
labuhruttmpnd(dﬂudzrt.g.m
the aglomeralye xome beotath the capedle
and aloog the centre of & renal colowm (Fi.
10}. In the juxtamednilary mons the ghomes
ol were large wors composed of numerom
eaplliariss and pave off efferent yewmh,
which ramified into arteciclen rortas kading
into the medulla The juxtamedulary gl
rrull itoated on the medallary wide of the
arcuat  artecies belonged to very laog afler
«ut arteriolrs, which ran paralel t the &
teries. The arteciolrs oould be traced to the
arousts aritries themmalves or to interiobar
arterits o afferent arterioles in the repow
of the renal pelria. Buch & yemel given of
by srevmts and interlobar erterion aften hed
& couxtriction at {ta sit of orgin (Fig- 18}
Qloerall wers numeroos in the rese! pei

vis (Fig 11} From some of thew slieremt
arteriolss voesels were given off (o foom a2
network In the peive reghem

(Fig 12) Bome segments of those yeses
showed » tendeney for splrulloy (Fie 13-
The artsriclas rectas of the ne<ulls ware
wider than In the previcos stegs and cow
sisted ol hranches of efferent arterolrs frao
the juxtsmedulry glameroh aed froo

Toowliscd Ly the region of the reos!
pelvis. The lutter arteriolen foliowed e &
eending conres along the adjecent calyes!
rocom, before ourviog over this t dride
it arterioles reotes which passed fnt bt
medulls (Pig 14) Ciber flerent arterieit
of pelvic ghwnerull ramified caly t 1he
regon of the renal pafvre.

Hastolagio prad wpe —Tha hutologe pet et
did ot dlffer eoenpally from that of b
provions sage and the vessls bore th
sams roltixabip t  the othar sirpotarts
There wers o signe of degrncmative altet
ationa.

4 Feal longh 320 mm wowstresd aft
25 wexks
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normal and the latter coursed
over the oslyceal recess and into the madulla
as arteriols rectse (Flg. 18a), or ramified
in the pelvio ares. Bimilar partially viraa
bd gloperull with normal afferent and
efferent arterioles and arteriolas rectas were
aho xen oo the side of the ar
enat arterien Most of the arteriolss reotse
however derived from epparently normal
Juxtamednllary glomernll (Fig 18). Ouly [n
the furtamedullary and palvic regione were
thero postglomerular vemels N glomerul
were seen In xone beneath the renal cap-
sale or along the cemiral line of the renal

® I filled and normal m ppesrance Tu
baler near thes glomernl showed evidemos
of strophy lost of the gloomerull in the

A;m-ttrunth:d-wnnnﬂv-chnanm
thoned  the histalogio ploture did not differ
esrntially from those of the earlier steges.

§ Fetal length, 450 mm, mensireal ape
38 wrecks

Alkroanpographic  find age.—At  this
wage efferent arterioles were seen t  emerge
Dot caly from the juxtamedullary and pelvic

bat aleo from the glomernli o
toated further out in the cortex (Fig 17)
The eflrent arteriobes of the latter glomer
=l remdied after & chort course t form an
seactomoemy network of fiw cepulancs,
hich resembled the peritobuler capillary
Setsork of the mature kidney (Fy 18}
The agkoewrular sooe beneath the renal
€*plo and along the midline of the repal
€Olirons was mmch narrower than m the
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foregoing etagrs. The comsttiction of an
afferent arteriole ¢ rts ate of arigin was
often very distinot (Fig 19) Bome arteriolss
in tho pelvio region and on the medullary
wide of the arcoat  arteriew rannfied to form
arteriolse rectas that led to the medolla
without flret formmg glomerolar  tofte
(Figs. 20 and 32a) Othar erteticles m thess

The glomsrular rane on the cortwsl side
of the arcnato arteries cout ned  foew ox
tromely akmder vessels, thews wers given
off by interlobular arteries or ffereat ar
teriolon and, after a short dutance ewch of
them terminated as & blind stump of as &
foew very fme twign

Histolegic findings—In the greater part
of the cortex the glameralt were large and
eonteined numercus cepillarics The meta
nephrogenie rooe with prumitrve glomeralt
beneath the capmile and cemrally in the
renal columre was parrow In the pelvio
connsotive tiems and in that on the me-
dullary ds of the arcuat arteries there wero
intact glamerull and a Dumber that wers

the

rectly into the clfermmt arteriole with no
changs 0 exlibes (Flgs. 223 and ). This
vessol dbnided Int

orming

Ihyed In the pelvio region nd slong tho ar
cuat arterion. From the afferent segment
of sach pelvic artemales vessels were given
off t the cormectire thwue of therenal pelvis.
Soms of the fferent segments did not pavs
over the calyeral rocem and into the medulla
but inwead tamed int  the pelvio conpestrra
tremue {n wneh they ramified. The vismloed
biindly endmg -essch mtoated on the cort

J00; them were situated In otber
wiee Intact tisoe of well devel
oped Dephrons (Fur 21). The partully de-
generutod gomerul: contsined faw capillary
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loopa filied with contrast medrum, while the
other loops were melcrowed, thers was peny
enpeutar fltwosls, o efferent arterobes, or
fragroents of such were obeerved near thess
glomerali

6 Full-term fotws
Mrere-angographic [ wd sge —In  these
kidoeys glowmernll were cbaerved far out
beoeeth the renal ewpaols and in the central
pars of the renal eolumnne Here however
the glomerull wers sualler and more primi
tive ln appesruncs than deeper b the cortex.
In addition there wers glomaerolar and aglo-
merutar ariericles resermbling thoss in the
previoos stago
Iistologie | wd ags —Only & few ob
vioualy prinutive S-ahaped epribell struo
tures weve observed in the metansphrogenis
rone Both intact and degenemted glomer
nli were found in the conneet ve tlams of the
remal pelvis amd in thay sloug the arcuate
arterics. Many of the completely degrnera
ted ones could be recognized as fragmenta of
caly in serial smetions. Cortically
10 the arcuat level thers were aleo sowrred
glomerull. Manv of thews weee minut and
they wors apparemtly not prrosched by
artedoles, whereas to others o fins afferent
arteriole could be followed to fte terminanon
r the vescular pol  \o sffovent arterio-
ety wan Lo rmeTEs from these gomernil

7 Posinatal pattern

Primittes glomern were rarely foumd In
tha perphery of the sortex of kidosys {rom
foliterm subjeets more thar one week obd
‘The degencrative changes observed in the
fote} Kdoeys were modded further aher
birth. For watense no glomerull wers vl
sualised in the palvic regwon aftec about 6
mosthe of ge and from T years no definkie
glomernlar remas could be identlfied ta
the now feirly denas econnectire themw of
the pelvis. Thus, the Tessels vmerpng froe
he pelvie reghon and peseng over the ealy
cenl recem were oll agiomerslar

At all ages both butect end degomersted
gomerul wers abeerved in the perrresonlar

AXNE LIUFGQVIET

Whether the relative nomber of degroers-
ted and intect glomernli with this loeab-
sutlon varied with age wes dificult t deode

At all agee theee were anl] ghoacraier
scury in the atherw iso noemal cartical thwor
They wote foond both iamediately corti-
aally to the arcoeis level and furtber perr-
pberally In the cortex. Fltler such  scar
was apwcisted wih an atrophie afferend
arteriol  oc it bore no evideot relationship
to & vewws] Thews sears vaned widely fn
nwober ewwn among kidoeye of the sme
age so thas no scaloation of the freqoeney
of thewe glomernli wath age wes posbie

From the age of about 7 years an octwec-
nal arteriole—glomerular oot waw ween
the joxtemedullary zooe the afferros &
tevsals of which emerged from the proond
segment of an interlobular artery or from s
aremate ertery end formed a contimmow
vemal crith the sffersat artrrioke throagh the
scarred glomwrulns (Figa 130 sod by Thee

scars were mtosted ot witka

e The offerent devided int &
teriolee rectse which bed to tho medufe

Dsseassion

It i evident from the resalts of this
study that not only h thoe dorelopoest
af the intrarenal arterlal pettem WO
grvatve bmt that it fs akeo modified b7
regreesive changes. Thi fact scems 0
to have been noted befors thongh Reod
berg [30] and Ramprsier [14 18] sboned
that regressire hanges of nephroes are d
normal featare In the feta) kidnet

The Toungest kidneya of the resic™
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menstroal age 13 weeks—contained a
mmber af glomerull with well developed
capillary tufts. The present lovestigation
thes throws no Ight on the histogeneats
of the first metanephrogento glomerull
The presence of well-developed afferent
wtetioles and glomerular tufts at the
fourth fetal month suggests that even at
thh early stage some degree of glomerular
function Is anatomically possible This
bean oot the view that the kidney begins
to function early in fetal life (8 18] and
that glomeraler filtration occurs as early
o the third month [21]

It j well known thst maturation of
goweruli proceeds from the fuxtamedal
lary rone oatwards to the periphery of the
cortex, and that during the development
of the kidoey the most primitive glomerult
are foand beneth the capsule and ajong
the central line of the rena) eclumns, while
the largest and most mature coes are
Jond jn the fuxtamedullary zope (13
20} This pattern of glomeralar develop-
Dent way svident aleo fn the prowent
=uterial In thoss kidoeys in which most
o the glomerah altusted i the periphery
of the cortex wore of « primitive histalogte
Appesrance thi tone was seon i the mio-
Todnglograms to be aglomecular The
rensl colunms then appeared as eglomvera
I paths bordered by arteriole glomerular
Y 4 feature that has been desoribed
3 being typieal of the tmmature kdney
I, =1

The matwration of the glomeralms in
™ bas been thoroughl — samined by
MaeDoruld & Emerv [25] bat they did
Dot examine the vascnfarmatwn in the
Yariouy stages of development. Usmg an
bjection techmique on kxdneys of labora
tory aatmals Leww (*0] examined the
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vascular pattern of the glomernlmy at
dlfferent stages of maturity but as he
nsed only the clearing method he did
not ascertaln which bistologlo stages of
maturity were represented by the yerious
types of eapillary tufts. According to the
still most widely held view on the yascu
lerkation of the renal corpascle a vzwem
lar twig given off by an interlobular
artery ramifies to form a caplllary tuft
which invaginates the proxms) end of &
peimitive tubule (1 0] However the
validity of this theory was questloned as
early a1 1900—by Huber [13]—and the
findinga in & number af recent studics
anggest that the glomerular capillaries
are formed ¢n aitx in this end of the tabmle
8 17). It was found in the presont study
that where the appearance of the meta
nephrogernue blastersa wes »o primltive
that po glomerular pre-atages could b
sdentified on histologro grounds, smalf
vascular [rocewes from the underfyiny
more matore corticsl tiene termines
in the peimltive blastema, often chas
round sccumulations of epithells] ~
It is likely therefore that such sz,
lathons represented, smong ofher wo.
turce, prizaitive glomerull The .
mitive form ol glomernlos e .,
Donald & Emery identified or g
n Sahaped structose ress -,
bule Hober [13] demonstrazr 4 .
Jower curve of such & stree SLeme
raler pre-stage aod that o, o
structare will ghre e te |,
tubmles It has been sbory ¢ o Loue
thst such & pro-glomerc
inscfar 8 & fiD® vaee -~
trom the underlybag pre e
pacect mmthe)w.unkﬂa-
baped stroctore vy .
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blindly MxeDonald & Ewerys stage @
fs represented by a crescentie Bowman
capsnl loaing gh 1 pillach

A glomerulus having this histologic ap.

ARXF LIUNGQVISY

fa not forreed throagh invegtnation of the
proximal ead of a tabule by a espllary
tuft but that, when this end of the te
hukh.ufm’nxdlrweu,thafntmﬂo-

pearante was seen in the micro-angiogr
as a sclitary winding veme! Primitive

mernhny taing omly a fing, ewrred
vewel This gradually dsvelope isto a
3 Jsr toft with simufteneons dif

glomerall of atmilar app were do
scribed by Lewhs (20}, who folloxing the
Qevelopment of the mdividual glomernlar
capillarkes durng the subsequent maturi
2ation of the glomerulas, claimed to have
rerolved the vascular pattern of tiw ma
ture glomerulus The absence of any his
tologie cheek of the extent of the flllmg
of the injection specimens distates the
need for reserve in assewding Lewis's re

ferentiation of the recems into a Bowman
capeula.

In kidneys that were so voung that
thers were still primitive glomerull fu the
periphery of the cartex, glometall with
degenerative alterations were alw foxmd.
Bech glomerull were observed at the s
venth fetal month, after which they o
potred to intrease in number In the
Foung, of thess fetusen depenersted

wnlts. It cannot be excluded, for in

that the srall nomber of glomerular
capillaries which enahled the oouree of
individual ones to be traced was due to
incomplete filling of the tufts. For in the
present stody it was found that the glome
rular capillary system, aiter the stage of
a windmg vessel, became flrst more
rounded and then gradually larger and
\momhlgh}ynmhﬁzrd,mdthnthu
glamerull of thess mnrs highly devel

glomeruli wers found in the eopnectire
tivus of the rensl pelvis and fn thet
sround the arcoste arterfes, Prom the
ninth fetal month degenersted glomersh
wero found also in otber parts of the
oortex,

The peesence of degenersted glomertl
fn the neonatal kidney hes long beem
recognired {11] Emery & MacDonsk (51
who have made s cloeo stody of (¥

ital glomernlostleronss found thet

oped stages, which histalogic examination
“proved to be ecompietely filed with
contrast medhmm, were so denmly vas.
cularized in the misroangograms that
the mdividual cepillaries coukd not bo
followed Thh stody thus does not con
tribute muth to our knowkdge of the
vascnlar pattern of the mature ghomernlus.
Nor does it clear up the probkem dof
whether the proximal end of the tubule
s Invaginated by an approachmng vessl
or whether m thix end of the tubale vas-
calar humina are formed that then fom
with the afferent arterfole On the other
band, it has been found thet & glomeralas

degenerated glomerull were most neoT
ota towards the end of fetal Hfe ad
during the first two post-natsl yoe
Prior to parfus most degrnernted goe
ali were focated in the jurtapsedoler?
sone, whils post partum they wcre ma®
numetous in otber parts of the eortc®
Selerowis of one or wore capllary joop
and thickening of the parietal laver f #5¢
Bowman cspeule were regarded as b
tologie characteristics. Boms gloeere
were completely fitosed funiler chanf™
were duplayed by the degemerstive”
altered glomerali cn the cortieal et &



the arcmate level m the kidneys of the
prevent material and they resembled thore
that Lennartzs & Rudolph [19] classed as
developmental anomalies of the glomer
wlar tuft, Tt would thos seem as H glomer
cloaclrosis of the type described o s
completely normal feature but its caume
Trmamw obscure 1t appears not to be
due to peimary abnormality of the glom-
eralar tuft as Lenmartz & Rudolph sug
frsted, since n the present seres such
gomerull were not found mwtll the later
fetal monthe and emco when partly de-
grnenated, the glomeruloa digplayed filling
of both an afferent arteriole and ntact
eaplary loops. The fact that these glom
erali were xituated in otherwise soand

ported by Emery & JacDooald [51. A
typical feature of the pelvic and periar
cuate glomerull was that when they de
generated o direct continnity was estab-
lhahed between the afferent and efferent
arterioles through the glomerular scar
Aglamerular vesels then were seen to
curve over the calvces! recemes or run
along the medullary side of the arcuste
arteries, before tuming into the medulls
a3 bundles of arteriolae rectae Similar
aglomerular arterioles have prevowly
been obmerved by Ginmlen [7] who re
ferred to them an “Begleltgeline by
Baker [?] who found them to emerge
from the vascular plexus of the remal
pelvis and supply only the papillse and

by H & Staubesand [10] who

bowerer that they had efther pever been
twocited with tubules or had lost thelr
Srmer amoclation with them, and that

fornd them to buld a vascular plexns
around the arcuate arteries as intralobar
continuations of the plexus of the remal
petvis. None of these authors performed

u"?hdihzrdm‘“

The degenerattvely changed glomeruli
fund tn the pelvio and perarcuste con
Dective tieue wers obviomly quite dif
frrent in type from those discnmed abave
Ther nere dutinetly vidble in the fetal
Kidney and tnereasingly so the younger
the wbject, down to the soventh fetal
manth when they were first seen. At the
bgher post natal agos, on the other
% s found that g lar fra

histologt of the inpection
specimens and they were therefore un
aware of the relationship between these
vemeels and the glomernll and henee of
their formation nd troe nature It bas
been shown in the present stody that all
the pelvic and periarcuate arterioles that
in the micro-angiograms appeared to be
aglomeralar and formed arteriolss rectas
verme leading to the medulla conmiated

althowgh not meen in the histologio sec
thons, mrat be Ieorporated in the con-
beetive tisme, since this contained aglom
ks arterioies sach as reenit from giom
eralr deyeneration. Incorporation of de
toemated glomeral! §n tho perfarcnate
oonective timue may ceount for the
reduction in the mumber of degenerated

glomeralh with g v

of arteriolegh lar wnit  the glomer
ull of which had degrnerated. It was
cvident moreover that vemels of the
renal pelvis wers derrved from the arte
rioje-glomerufar unita present in  the
region, and not the reverse as Baler
thoaght to be the case Damage to the
pelnie vascalar petwork thereforr pDeed
not affect the supplr of the medulla by
the pelni  Tterlole-glomernlar wnits.
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In kidneys from the begirming of the
fourth fetal month the only postglomer
nlar vesels to bo seen were short twigs
emerging from large jaxtemeduliare glom
emll o few weeks later there was o medul
lary supplv conxeting of arteriolae rectas
which were ramificatsons of thess post
glomernlar juxtamedallary veeels. There
seema to have been no provious investi
gation of the development of the vascular
supply of the medalla most studier of
the medullary sapply having been con
cerned with whether there ars sglomernlar
pathways (socalled srtetiolas rectae ve.
rae} as well aa glomerniar anes (so-ealed
arteriolae rectre spuriar) to the medolls
of the fally developed Lidner In xn ear
Ter study it was demoustrated that the
adult human kidney contains both aglom
erular and glomervlar Teewls to the me-
dulis and that the fomer herease In nom
ber with xge at the oxperwe of the Latter
[*3}. The sglomerular pathways proved to
be formed through the evisbishment of
direst contact between the afferent and
Merent arterioles vis degenernted fuxts.
medollary ghoroerai. The present stody
44 shown that erterioles rectes of the
medulls develop trom efferent juxteme
dnllary and pelvic arterioles from the fourth
{etul month, and that from the seventh an
inereasing number of these vesmels begin

ARXE LIUIQQVIST

with age [23] end in coventia} hrpertensk
{22], and that they also appesr iz prela
pheitieally altered tiaue (18]

Constrietton at the site af origin of 1}
afferent arterioles was obecrved at 2
ages in the presnt eetis 2 B e |
that of the adult and agring home
kidnev [43]. Bach constrictiane have bee
obeerved by athers on corrosion spetimer
and interpeeted ms & premsre regulaiin
mechanism {3 27]. In the stody on th
adult and ageing homen kidoey i
polnted out bowover that the powidd
tunctional fmportsnce of them consto
tous conld not be swewed oo injecto
wpecimeny wince it coald not be exriude
that they were artefacts, the part of tb
artericle pessing throwgh the wall of th
parent vessel offering grester resietane
to the injection prewstire than the rest ¢
the arteriole The some argwnent apphe
to the present stwdy which thes throw
Do further lght on the posdble signif
cance of the constrictiona.

To judge frowm the present fodmgs =
postglomernlar coction] vewsels dereict
mtll after the eighth fetal month. G the
basia of an fnvestigation an the nbb
fotme Lewts [1] oonsidered that the post
glomenlar eortical vessels develop frod
& xinoeoldal system, which exiss at &
rery early stage of frial bfe To fodfe
from his demaription and iliaetretions th

idal aystem lo Wetosl with ¢

the respective units. From the seventh
year of lifs thers {3 also snother type of
arteriolae reotas veras namely those the
Aegenerated glomerull of which are siine
ted i the juxtameduliery rane cutmde
the perlarcuats touneotive tisne It has
‘been demonstrated that arteriolae rectss
verss of this type inereawe in xmmber

wholo intertubuler epace 1w thet B
gives, a it were -n:g;uvepntmdih
tubular pattern 6 would seem & i
Lerwis o raacidal fiting mught be an 8527
hmrm}ﬁn‘lmmptnndmd‘
ing b Lnjeotion, & prachiity that be doc*
not mention but that cannot be ruked s,
sincs mo histologhe check of the Koy
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and the extent to which remels were filled
warperfarmed 1t is troe that the spparent
abeence of postglomerular veseels in the
cortex of the present spectmens throngh-
out the greater part of fetal hfe may also
bhave been an artefact doe to the contrast
medinm penetrating hito but not throagh,
the glomeralar tufts but this b onlikely
in view of the fact that ay early as the
foarth fetal month there was flling of the
postglomernlar vemels jn the jortame
dallary zono and of their fine ifien ti

153

twentieth year of life \anous stages of
development of the glomerular capillary
tuft were noted but the most primitive
caes were no longer observed after the
frret week of e

In the fourth fetal month well-devel
oped arteriole-glomerular onits were foand
i the juxtamedullary zone and the petvie
connective tiwue These sabsequently gave
off postglomernlar vemels to the medulla
From tbe end of the fourth fetal month a

fnto the medulla Nor were any ecortical
elierent arterioles evudent in the histologio
wctioon of these kidneys Moreover
has bren ehown by reconstroetion of seral
sections that the efferent arterioles in the
Ireman kidney do not begin to form mtl
the afferent vewsls nd their glomeral
are fully developed [4]. Tho present stody
bas ahown that up to the Last fetal month
the eirculation through the renal lobes
Probably i+ mainly medellary and takes
Iiﬁlhmghthojuxtxmudu[hrvnndptl
viearteriole-glomerular units and arteriolas
feetse and that not until after thi age a
cotieal eirculation s also anatomically
porible In sddition up to the seventh
frtal month the lobar ebreulation i entirely
Slomerohir and after this age both aglo-
:;nhr od glomerular pathe are avail

Si

mnnry
The development of the intrarenal ar
terial paitern fn man has been stoded

eortico- ¥ vescular pattern was
present with arteriolae rectae leading to
the medulla and a cortical arrangement
of the glomerull. Poatglomerular vemels
In the cortex did not sppear antll after
the eighth fetal month, and up to that ime
the Jobar cirenlation js therefore probably
medullary

Glomeruli in the pelvic and penarcuate
eonnective tiwre began to degenerate dor
ing the seventh fetul month, with the
formation of so-called arteriolae rectae
vereo to the medulla through eanalization
of the glomernlar scars. These scars were
gradually incorporated into the conncetire
tiwne and became histologically nniden
tifible

From the seventh vear of Iifs juxtame
dolary glomerull outsids the periarcoate
eonnective tiwoo began to degenerate with
the formation of arteriolae reetas verse.
Verxels to the renal pelviv were given off
by petvio arteriole glomernlar wnite.

From the ninth fetal month thers was

by parallel micro-angiographio and his-
wmmhnt.bmunlmkﬁnq'lob-
tafoed from 64 amtopey subjects ranging
B age from the fourth fetal month to the

i o
—that  sclerosis of scattered cortical
glomeruls with atrophy of the whole
arterioleglomernlar unit




LI From one of the aflerent arterickes  vessel
that foliow .vbmn.mhmmmm“mmmhm:mm
ol cowniag tromm above )
Fig 13 ol of the n
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rort!
Fig 5a The that smves orer
degroerated, partly filled glomeruion in the ealyresl eesorrtiv tae van O

pecipherally ue U soctex and artrriolee eomrging large §
V proalreation 3 L - chewr In the top lefl arm L
Fla. 18, fallterm newhoen showmg o torteal -
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Use of Fluoxymesterone 1n the Treatment of Growth Retardatton

by ZVI LARON

Growth retardation f+ one of the most
frequent eomplaints for which children are
referred to a pediatrio endoerine clinle {14].
The available amomts of human growth
hormane are scant [0] and therefore its
chnteal wwe fa limited to selocted patients.
Furthermors  growth hormone seems o
fective only in children Jacking this hor
woge {11). The elinictan fs therefors
often compelled to make use of other sub-
sances with growth.promoting proper
ties. The moat potent drug with such
qulity i testosterons However this
bomone has been found to stimulate
thrletal maturation more than Hoear
beight [13] and aleo camwses virllxing ef
¥t o chlldren. In recent years analo-
gues of ¢ have been synth
vith the alm to malntahn or increase the
trabolie properties and  t the sme trme
diminlsh the androgenic nes Ope o
these compounds b 0 alphs flooco-11
beta-hydroxy 17 alpha methyltestovterone
nnthetized by Herr of ol [2] This sub-

®ance later ealled flooxymesterooe was
——

Thia study was by mrast from the
E‘Fﬂn Cmy.mm Afwhagan, Tre-
bed i part et the Ciba Symaposism an Protem

) G g Pedioirca Vol 62

found to have 20 times the mvotrophic
sctivity and 9.5 times the androgens
activity of methyhtestosterone [7] Al
though this substance has been frequently
veed in the treatment of mammarv car
einoma [{ 8] or as an anabole drug [9]
only few reports on its effectivencss in
growth retardation are svailable [3 10
19,

Followlng our own personal expenence
with the short term treatment of growth
retardatbon  with flroxymesterone [5]
we perfarmed a stody io children with
growth retardation adminntering fluoxy
mesterone for & period of mx months.

Subjects and Mathod

Fitty three children of botl moxeamdl  ng
{rom growth retarlation wern mt livl They
were divided nio twn grotpm () thows
wrthoat arxml i, 21 1 Iklren
(T bl 1), and (b) hklren bow g ogma o
puberty t the brn ng of the prrod of
treatroent 32 hubleen (T 1o 2) Tl gpew
of the hidren ¢ tha begiing g of the o
eervatson perod magm! (rim 3 yewrs § manthe
t 14 years @ monthe. Only b klren wit] pe.
t rodel bone agn wern indfucked | thaw stly
Many of the hLirrn wern dan areders tigin
for height Tha cluklren st led comprined
thren ! kiren with ) ypout  tarsan (P
Now5. 1% £) t  hkire wth pnmonhal
dwnrfon (It N 18 1] llloom  xyndroge
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TaBLE 1 Weght and hesght sncrement before durmg and after
¥r - praile ercotioos PR - enlargement of penle; C.F. ~ enlargenent of clitociey P = pable hair

Babjects

Age, Weight  Height
No.  Bex years k5 em
1 u ap LN nr7
E r 3in 11 (i
3 b ’ 21 118
+ i [N 88 114
3 ¥ 6 /n 187 "5
s ¢ (578 158 100
7 N 4l 11 oLB
3 u 3 in 14 )
° bYe 4 13 o1
10 ¥ oif 15.5 o
11 u L u3 1041
12 M 8 /u in 978
13 F 3/ 17 a5
1 F =, u »”
15 M 4 [ 138 [
1 M ] 2 120.5
17 M 5 175 987
18 ¥ 8 fu 70 kL4
19 F ® i 27 1187
0 i 3 7 1015
21 14 3 n 14 ]
1 jis T/ 23 763
) M 5 in 121 9T
2 u 3/ 108 07

[3] and one of the idiopathic type (Pt no
48) ons patiant with gonadal dywgemesia
(No. 19) and 3 children with hondrodys-
trophy (Pte. N 8,9 and 13)

J The chiliran were meghod and measared
and subjectsd to & complet phyxical exami-
nation, incinding messwrement [ genstalls,
at Jowat every three months. Children up to

Pretreetment ecurtrol periad

Mean wt Moo bt

Monthe,  inoremoat  Incremeet  Infislde

Do, g/mo emfmo.  oglg
3 168 o "o
+ 0 0.4 [
3 70 0.30 "
H [ om0 [N
2 180 o on
4“0 10 o1l an
7 143 [ e
7 200 031 on
18 144 o2l [ Xs]
7 -0 040 oy
[ 140 .00 o
E [ 060 o
14 187 048 o
8 —25 034 e
4 —~100 040 ol

7 25 o4l o,
[} n LE oK
5 %0 030 &7
13 100 031 ot
< 400 ols o
4 s 060 o
5 [N a1 4
] 123 a31 e
5 140 azs 01

moation of {lnaxymestarcns the welght and
changes could further be f lowed for
several manths in 42 out of 53 chidren. Theee
chiliren of group “s” and oo child o FrowP
“b reveived two courses of treatment {theF
are identified by roman nomerals)
X-rays of the wrist were porfarmed st the
beginning of the stody beforo and siter

90 am body height wers d in a re-
cumbent posttson. If over 80 am the standing

il
posi-treatment comtrol penod Boor aev
tmated socording to the standarl of

body height was At the begin

of the study weigit and height changes wero
followed in all ehildren for seversl months
witbont medication Children who became ill
during this period were excluded from the

stody

Flugxymesterons  (Halotestin, Upjohn)
wes administered by mouth daily i one or
two divided dosoa. Trestmooni was sconti
roed {or 6 to 7 monthe and after diseont1

was
Greulkch & Pyba {1}
Results

The pertinent informatian conserning
the children stodied and the Infloence of
fluoxymesterone  (Halotestin) on body
weight and helght are summanzed for the
prepuberal ehildren in Table 1 aod &
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F.{ Aal. ) tn preguberal children
ABA ~sdrancsment of boos ags more than expected. Oradmgr -  alight; 1 ~questionabls

Halotestin FPostareatment comstrol period
Yren wt. Mean bt, Mewn wt Mean bt
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s ¢ a4l 7 1m 0.4l
] 200 o8 13 1 a3k
1 200 081 4 50 0.30
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' w 80 3 ”© e
] 210 oTd 17 1 s
! 200 0.83 3 1 031
s E N am a ] 04
s 130 0.50 2 40 @0
t m 0.0 10 120 oar
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4 -3 a5 3 0 020

180 [ 3 30 080

3 0 7 57 03
M b am 4 %0 0o
M “@0 o8 PFr ARA 3 L o1
s a7 013 PE 3 3 200 043
M 00 0.60 ORt — — =
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1 a5 110 Er ABA - e —
M ns 033 Er ABA. — — —
M no 053 P.E — — —
: 13 PH.1 5 0
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Tanex 2 Weght and keght 1acrement before during and after
Er=pmily evections PL—WMMQ-W&MY—E-M&

Fabjeers Pretreatment control periad
wt. e
Age Weight Helght  Months,  ieremsent I
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3 F L/, 3. 13 4 75 ol ™
4 A 1 =y 34 1388 ’ o e et
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X 36 Ju » 18 ) 30 als al
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¥y bt 1318 10 120 47 op
kN F 1 3 1204 13 208 os ay
o4 ¥ WP .1 1 1 [ 8 i
2 BN 18 [ 3l ey » 150 (1) [
37 N 14 na 1108 [3 188 (X o
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the pubera} children ju Table & The pa  weight at a decreased mte and 11 ket
tients age lsted according to the sizo af the  weight The response i body helght ¥4
dafly dose of flnoxymesterone expresed ax followa. with the exception of three
22 mg per kg body weight at the beginning  prepuberal (Pis, Nos 2. 4+ and 1 end ¥
of the treatment In o]l but two patients  puberal ehlidren (Pte Yos 25 %% B
(Dot 1 and 20) finaxvmenterone induced  and ) all ehikdren ehow ed an loeremett
& marked gain In body weight. After dis- mthehﬂwpnnhntenpamtmt
confmnstion of treatment oat of 48 ‘The children receining bigh dows of O
children fallowed, 12 contioued to galn drugmm!}y;hunduttun""mwﬂ;
weight st & rate similr to that in the ponse. Upon dhmnrmmtmoluh.“w
treatment perkod, 23 continued to guin  the lncar growth rete decreawd i
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uf n puberal children.
ABA sdvancemwnt of bone age, more than expected. Gradingt —  sbght

1~ questionshle

Halotastn Povt-treatraent eontral perdod

Ipran wt. Jran bt. Jeen wt Mean bt

merement, Mouths, Iectvment,

£/mo. om0 Buce-Teots na. £imo em/ma,
o3 043 [ -1 0
s s L3 3 043
18 ae1 [ 0 oan
o 033 ABA 3 a0 010
200 030 3 13 .30
o 0es ” 120
1000 oss PXE,ABA. 3 500 [
3 080 PHt ABA —
1000 a0 - — -
HE 030 3 1200 a8
s o 3 40 0%
70 110 ABA 3 430 oK
30 ases PE. 5 ®» o8
”o a8 Z ot —
1150 a7 3 0 110
ol a5 2 [0 100
13 ase QEYARA . 100 L
1K0 080 3 ° 040
o0 oss 00 270
o 083 ABA 3 20 a4
15 X+ PE. 3 200 010
430 0es PE+ 2 100 ato
1000 025 3 -180 a.1o
107 030 3 -1 [y
head 0.0 3 188 050
ool [ 2 230 oo
0 aso + 3 200 oM
as 100 P.E.ABA 3 130 .80
- 0.63 _ - —
feod o7t P.E.ADA. — — =
1010 ame ABA 3 1% a0
[eed 097 4 a0 a8t
oo e.s1 PE — — —

P“Mrrmlhn-d!urwvculmmhlhigbc
than 1t vas bafore Metitutien of therspy
G"’P"’n!tbeovmﬂmnmmw
to n prepuberal and
Pberal chfldren, (mean dose fn group
4 %y 014540038 mg/kg/day and in
FO%p “h 015840034 myfkg/day) it b
"Hfﬂtthltthequerdehﬂdnn(puup

b ) showed a better respanse to body
weight gain (monthly mean 8001315 g
3 280-+g in group “s ) whereas the mean
height increment during trestment was
similar in botk groups (growp 067+
018 em and gronp “b 0 67 £ 020 cm per
mounth)

Side-effects such as erections, enlarge-
ment of the penis or clitork, andfor
mataration of akeletal bones more than
expected for the penod of trestment oc
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Flg. 2. Mean body weight changes, metn growth

1.5 mg/kg body weight The dose effoct
in & child of this group m graphiclly I
lustrated in Fig 1 In the puberal child

over 01 mg per kg body weight per day
The response to trewtment m one of thess
children is [llostrated in Fig 2. In none of
the children was enlargement of the breasts
observed and in the older girls menstrua
tion was not ditorbed by fluoxymester
one
Disemsmon

Similar to our peeviously pablithed ex
petience [5] clinical studies have been
mads by Reiflly & Gordan [17] and Alell
man ¢f al. {10] Reilly & Gordan studied 16
patients aged § yrars or more. Treatment
periods ranged from 8 to 41 months with &
mean of 16 montha. The suthors conoluded
that althowgh virilinng effects oocmred
they were not bothersome to the patlenta.
Thers was no evident stimmmlation of boas
maturation greater than that of linear

L LAROY

Leight. Body weight was not regmtered,
peecluding the caleulation of a dow
weight response Mellman o al studied
#ix children without growth and ekeletal
retardation and 10 children with growth
retardation, In eight children virlaing
eﬂwﬁmnmedmdlndthe.gend.
vaaced more than beight sge. In ths
report, too the body height dose ratio
could not be recalonlated.

Our findings do not agree with those
of Reilly & Gordan that fluoxymesterone
does not affect bone maturation and, on
the other hand, we cannot fully agree
with Mellman o ol that Aooxymesterooe
generally stimulated skeletal matmmation
mare than linear growth and that it offerns
Do signifiant advantage over methyl
testosterone Our expersence in the past
tsing & 3-month treatment penod {5] and
the present study wsing 6-7 month trest
ment perfods, showed beneficlal effects
of fluoxvmesterons on both body welght
and height. The ocenrrencs of virlming
nds effects and 1ncreased shmujation of
skeletal maturatim was correlated with
the doss per body welght time math.
Wherean over a threo-month period & dox
of 025 my/kg body weght/dsy was I
quired to canse virltnng side-cifects, the
virilizmg dose decreased to 1.5 mg/kghiey
In prepubers! children and 8 1 mg/kgkisy
in puberal ehildren, when extending troat
ment to 8 months. Smaller poa virilidet
doses were still effrctive in stimulstie
lincar hight and bady weight gain.

Rnowing that with sdreacemest of
paberty a5 & result of secretion of eodo-
gtmnnxhormmﬂ.bmﬂls"fmm
-omeﬁnmmatmhnerthmnt-mﬂ‘d
Tt wo ar not sure aa to how mach of the
ldnmmmtufmls'm“dhm
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paberal children was doe to flooxvmes-
terone and how much was doe to the endo-
grnoos hormones. Participation of endo-
geoous hormanes conld alwo explain why
puberal children showed & better response
10 body weight gain.

The question arwes whether prolonga
thon of treatment to seversl years wonld
require in order to prevent side-effects,
¢ reduetion in dose to such  bevel that 1t
would eease to be beneficial as a growth
stmmalant. We still do not know whether
the undesirable side-efiects can be avolded
by intermittent treetment, and years will
Pa~ wntl we shall know as to whether ft
will be povsible to infloence ultimate height
b treatment with an angbolie sub

sdministered for 8 months to ®1 prepu
beral and 3. puberal children suffering
from growth retardation. Foar children
recelred two courses of treatment Fluoxy
mmesterone induced & galn in body weight
in all bot two chldren and stimulsted
lincar growth rate in all but seven child
ren. In prepoberal children with a dally
dome of over 0 15 mg/lg bodv weight signs
of vidlmation andjor inereased stimula
tlon of skelctal maturation were obrerved,
in paberal children the inlmng dow was
010 mg/kg.

Ackn wledgement

Summary

Floaxymesterono (9 alpha fluoco-11 beta
kydroty 17 alpha methyttestosterons) was

Fluoxy (Hal was gene
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Studies on Human Lactation

I Effect of Dretary Protein and Fat Supplementation on Protean Fat and
Essennal Amnoacid Contents of Breast Milk

by ). G KARMARKAR, R. RAJALAKSHOII! and C. V RAMAKRISHVAN

A positive relation between dietary and
milk compotition with regard to protein
ud fat was inferred from the cross-eco
timal rtudies reparted in & previcus com
maakation (10} It was argued that
wuch a relation exists wo ahould obtain
favourabls effects o milk bevels of these
toostitoents with dietary supplementa
tan. Longitodinel studies were therefore
curned out on changes in the fat protein,
104 ementtal amino-acid eompoution
alk folowing dletary 2

Matenal and Methods

Bubjects of pooe mutrrtional status wers

hesen for the as the hypo-
thesdzed relation was found only within cer
teha ranges of dietary intake,

The swpplementation was carried oat
Dainly with regard to fat and proten, bt
b clther case Inordert mrestizate how the
Tembty of sach supplanontation are atfected
blhnwwmzulthedmmhnwdt
the other eometitornts, additional supple-
ety wer made kn some of the
§7oups. In other worda, some of the {at supple-
Dentation groups were given  additional
Protein and view yore. The effects of addic

Oflxcer of the Sclentlats Pool of the Coamcl
S Rclextallc & Induetrial Resoarch

tiopal vitamin eupplementarran were also
studied. The chief conatituent supplemented
wos started st small doses, whereas add:
tional supplements woro grven at some
dosago level throughout the experment
The results obtained were compared with
those of imocalor groope. Studies were also
made of the effects of such supplement tioa
on the 24 hour yiid of mlk. The resalt of
theme investymtions are recorded in the

paper

Swbjects. The sixty subject used in ths
study were afl between the first and third
menth of Lactation and belonged t  families
with e monthly per cspita intome below
Ra. 10 (3%). Their mean dietary intake at
the of the s
determined by sctual! analyses of the whole
day diet of the subject by malking collections
of the mmtehed amounts of all the food«tuff
consumed by the subject melndmg emacks,
beverages, and dwtery supplement H any
The doet wus 3o armlysed for three consecu
tive days. The somposithon of the dret was
found to bo s follows

Calormes

1300
103 ¢
20 g
70 g
15 mz
023 ma
018 ma
22 mg

Protein
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Niootinic scld 24 mg
Cymnocobalamin 0.28 mog
Biatin 003 mg

0.35 mg
Folio neld 030 mg

Supplamensation procedurs In the frst
part of the experimant fat and protein mp-
kernentation were started at initially low
levels and increased progressively to levels
beyond which dietary increases wers fonnd
from the previous study [10] to have no
elfects on milk levels The additional sap-
plements were made at constant levels and
again therr «ize wee determined oo as t
ralss dietary intake to the minimum level

to celling lovels in milk on
the hasis of the previoos study Nine groups
dﬂnmbject:unhvmmrd,fuurforthn

M 6 KARWARNKAR, B RAJALAKSHMI A¥D O. V BAMATRINAXAN

Ing to the data ahown fn Tabls L Five soch
leveds wers eed.

with thoss receiving carbohydrate supple
mentation in the form of gheose at leocaloce

% two ditferent levels for each group. Pro-
tein was supplamented In the farm of skim
med milk powder t 20 and 40 g and fat
the fa@m of butter at 20 and 35 g
Mk yuekd was determined by weghing
the infant before and alter each feed overa
24 hour period for thres conesomirve deys
(xod nights) The 4 hoar mulk intake s
takem ag the total yield of milk.
Collection [ milk. The sariples, mads up
uloqml.ﬁqmutmm)nhm ere
on three v days In sterl-

dufferent fat supp

four for the different protem mipplements
ton trestments, and one, as 8 eontrol group
recetving no supplementation Each dosage
lovel wes maintsined for & month befare
changs to the next level was made, accord

lized text tubes by manual expression, and
Trought t  the laboratary in thermos fike
pecked with ice.

The effeots of diurnal varatioos wee
sooght to be minimizsd by collesting the

Tantn 1 The dengn of ths experiment

Dosage level, g
Chief eonstituent Is fnd I 4h
[ p—— (mantbe) Group®  Addibonal soppleest®
L Fuas (in the form 518 ] ¥« 1 ona.
} tbutter) . -
3 : doae of Bs
i
+ 18 & protokn +steadsrd
Ao of vitamine.
I Proteln {In the 10 W 2 B w0 [ Newo
form of siammed
mulk powder) B

Standard dose of Y&
mine

fat.
;fnzdnrddovdru“
mms +*0 gt

L

TIL “ona (ooutrol group)

group consisted of 8 wibjects
'Pmtdnlnlh wers oo et t o dally distary intake t w.mdu:m
tively Vitamine were -:pp!-nmudmzh.m-malmu!n'mminuu-u(mwxmpn
tabiot & day
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mmples ot specifled time for all the sub-
Jects. The variathon in compomtion between
Tight and left bresats wes songht to be con
trolled by taking eqoal alluot from both
bressts and thet between fors and after

478

pet day when we taks into account the
inftial mtake of the subjects. No such
inerease is found in the cantrol group.
The increass in the fat content is found to
be of the same order m all the four groups

collection.

Tho analys of milk was dooo at the cnd
o each supplernentabon period prior to
the introdoetion of the next dosage level

Vethads of chemical analyacs

M@ The fat content of the milk was
estimated by the method of Chiba e al. [4]).

a0 allaline b was prepared foe
the estimation of and an seid
hydrolymte

for that of others. The eircular
Peper chrom - o Thed
by Gothoakar o al. [6] was weed for the
eimation of tryptophans. The microbiclo-
£ical esmay techmique deacribed by Bartoa
Wright (1] wae ueed for the othere.

Food. Fat and protein content of the diet
% extimated as deserlbed laewhere [10]
The procedure for the estimation of the
eincscids fs the same as that for milk. The
dried homogrnates of the diet were used for
the preparation of adld and allaline hydro-
Iysates. The reet of the conatitnents of the
dut wers excimated by the method of Baner
et & Blowna (11

Results

The ehanges in the {at and protem con
teota { milk with the progress of fatsop-
Pementation aro ehown 1 Table * from
bieh t can be seen that th {at content
Increases with th dose supplemented to
¢ celling level of 33 g per day which corre-
"ponds to u total mtake 5085 g of fat

ppk ted suggesting that the fat con
tent of milk is not influenced by addrtional
supplementation of protein and vitaming
Rather the additional peotein supplemen
tatlon iy found to have a amall beneficial
effect on protein content.

Similar results are obtained with regard
to peotein supplementation as can be
seen from Table 3 The inerease In dietary
protein fs found to be amociated with an
increass in milk lovels up to a dose of
35 g per dav which corresponds to a dle-
tary intake of 53-58 g of protein per day
further increases having no effect. Here
aguin additional supplementation with
regard to fat and ritamins b foand to bave
no elfect on protein lovels but the former
In scen to be amoclated with inereases in
fat content

As might be expected, increase in the
protein content of milk je scen to be aseo-
cated with a general incresse in amino-
acid content the [ncrease being statisti-
cally significant with regard to histidine
methicnine and tryptophsn. As th In
creawe m the case of these three amino-
actda is of the same order in all the four
protein supplementation groups, the com
bined mean valoes for thew amino-acids
t different level of protein supplemen
tation are shown in Table 4 The sigmifl
cant relation with regurd t  histidine ja
Interesting In the light of the suggestion
that thu amino-acid is ewcntla! for in-
{fants though ot for adults (3). The vales
are found to reach celling val es t the
same tore as milk protein.



470

B O XABMARKAR, B. BAJALAKFHMI AXD € ¥ RAMAKRISHXAX

Tamx 2 Vartion sn the fat amd protein contents® of milk with unereansy fal tnppk
mentdion

Thw pumber of embjevis nnmmmrdmhxmmdmmmarmm
Bopplemnt Hon prowps

Cwatrod gremy
Tatt proten ~<
it Tat P t+proten P 4+ vitamin +ritamin n-nml
sapplancat? JESNwe il Shing Joltiioomiy e —
perday F P * P F P F T
¢ 378 108 388 095 8 11t LT3 Lo LT Y )
¥ 415 106 425 108 413 0w 416 113 30 1
1 433 098 475 I 40 0N 433 113 10 on
2 481 oss 86 1) 442 0M 4w 1B s om
» 40 oD Ab6 108 L0 0BT 500 LM 3100 em
@ 470 088 80 LOR e oM am e en

hmdulwnﬂ.

Expromed
* The inftlal proceta hatake hefore mpplentatien bs the sabjocts wee 18t 3 g per day Fael

vl win maintalmed for ¢ month.

It may be wrgued that the effects of

regurd was wought to be obtsined b

peotein and fat supph tan on the
teapective comtituents in milk may be
due to an jnereased calorie intake How
ever the resolts of sdditional enpplemen
tation with regard to fat and proteln ap-
poar to negate this posibility Nevec
theless  sdditioval confirmation tn this

pating the effects of protels and ff
supplementstion with those of carbs
hydrats swpplementation st heotslarie
levels The rexults are presented iz Tabdes
% and 6 from which i would agaln appea
that the increases sre specific to the con
atitoent mpplemented

san

TARLE 3 Vartahon o4 Lhe protein amd foi confeals® of milk wilh increwmey pro
sxpplementm

Tmunmh'fdmb:mwkﬂmncim PM—pm-hu—mm:mnnudrmn
e

-
8 00
prlocenlation groupe
Protem + Protem e
Protein Protrin witarmin Protem +lat wamin st orwis
sopplarnant i e pbionig Pty —
per day § P ¥ P 4 r F r F r
e
[ e AW oM 401 108 376 1o A 108 ’1::
1 108 378 107 400 ST, ] 110 483 108 in
1 113 A0 116 103 120 430 13 405 am in
» 127 380 125 409 - X ] 12 413 (3.4 .
n I3 188 L3 40 133 410 [ETe T :_'1; ia
40 IH 133 400 135 +1F 138 420

in terom of g/190 mb.

"l'h-l wmmu;::nwmhh

Jevel wus mmininioed {or

the wabeet was 1810 T g pec e ot
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Tasir 4 Histudine methiomne and tryplophax® comtents of milk anth protein wup-
Plementmtion.
The number of subjects wes fiv b vach group.

Howt i
Protein
sapplmmt
P

3

58385,
-4 3334
-3.1-2:2- 41

Expreswed In taems of mg/100 mL

Wetldoaloe Treptopban

Supple- Buppie Sapphs-
(4 mentation Cootrol meatation Cootrol  rentation  Comtrol

18
18
20
E1}

1
E=1

e
wewsco

% The initial protein intake before sopplementation in the n.b}emvnlll ng
per dey Each hevel of sipplememtation was maintabeed for

The results of dietary supplementation
o the 1§ hour yleld of milk are presented
bn Table 7 from which it can be seen that
Deither pecteln nor fat supplementation
kas any effect on milk yield at the doscs
&nd periods of treatments ueed Tt should
be pointed out that the rexults are besed
on & moderate dietary improvement with
regard to only one constitnent, viz, fat

TaBLE 8. Comparatire ralee for the protern
context of mulk {g %) with profein and carbo-

hydrate suppleme atso
The momber of sabject was fhre in each groap
Protem® Tsocalorio Coatrol
ppla- Frowp
mentetion receiving <
Fowp glocose mentat
o %0 083
tacs o000 008
120 ar on
telo tozo +007
131 s o4
toar +008 009

Th-gk_nmmmhcnmk\dl.
Pr-u-mn and 40 g and fat, et MNand 33 g da

54 brooght total m eked to kvek of 33 and 53
Pt day respeetn el

or protein. We cannot rule out the possi
billty that beneflcial results might have
been obtained with an over-all improve-
ment in the diet in the faco of the obeer
vation that the ylelds reported for Indun
subjects are generally low as compered
to those reported by Western investiga

tors.

TasLn 8 Comparat ce val s for the fud
content of milk (g ) with fot aud carbo-
kpdrate supplementation
The nomber of subjects a3 {rre m enth group,

Fat Troealors Control
growp gro=p

memt hoa recenmg (X sepple

group mratation)
Im 178 e
=018 *a +a1s
440 190 370
020 =ale *als
478 1,0 L70
+021 zols +019

Thes supphementation was doss at wo bevels,
protewm at *T and 40g end [ t.at *Omnd 35g'da
and brooght total mtales  kvrlsof M and 85
per da respects ebv
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Tav1a 7 Effect of didary axpplementation
on 24-hour yield* of milk.

The values glyen are mesns with standard errors.

The number of sbject wes five In each grimp

¢ bour yheld of

mik® Dosage krvels®
Experimental

group 0 1 I

¥ t sapplementation 05 55 5N
*18  +15  t18

Protein ropplement 570 88 595
+13 £13 +15

Control grop (o 550 545

dietary and mlk levels of fat and protem
within certain ranges of dletary Intake.
Tt is of interest to note that the levels of
dietary intaks corresponding to eellmg
lovels of milk are in agreement with those
inferred from the stpdies reported earlier
10},

%S It will be seen that the additional sup-

plementation, particularly with regard to
protein, v assoclated with relatively small
increases in milk levels. This w not sur
prising in view of the small dose aupple-
mented and the fact thet the subjects hed
undergone the sirrsses of pregnancy and
lactation on & wosfully inadequate diet.
Even o the results were found to be
quite consistent in that all the subjects
showed some {mprovement in milk levels.
Some typieal seta of values are given
below:

naxmmmn.wmxsmunuvnnmu

Groap T T & Orowp ... Protsta
———— —_—
Initiat Floal Inhtial Fioal

250 o st Lo
378 400 oM ey
3113 4.00 087 101
400 180 01 118
.00 101 L1

It would appesr from the data of Tables
2 and 3 that celling levels of mific whh
regard to fat and protein are attained ot
 distary intake of 5055 g In either cuse
In this connection, Gopalan [R] has sy
gested that the minimum dietary intake
supparting  cedlmg levels in milk may
#eTve an o pomible criferion of materhl
requirement. From this pont of view a
dlet contalning 50-55 g esch of fat and
protel ples 270 g of carbohipdrate and
yielding 1750 to 1800 calories abonld eon
stitate the minmum requirement in ke
tation, Tt e seen that these lovels sre far
below tho recommended allowances for
Lsctating women, However what s mink
mal lovel for the matntenance of lactatin
may not be the optimal level from the
point of view of maternal health. Even oo
it I8 to be noted the valmes arrived at el
for almost a 200% increase in fat and
protetn intake,

Ammpu:hcmhm-deln‘l‘n\iﬂﬂd
the available nutrents Iz 24 hour AlX
with veported Infant requrements & ¢
body welght of about 5 kg It can be seen
that the requirements are not mel e
at thiy stage. YWhen it ju recalled that the
infants weee fully bresstfed beyood the
sicth month when thelr body welght
shoukl have been of the ocder of 71
actording to standard norme, oc & kes
about 8 kg acconding to the data reported
for poae class Indian infants by Gopalas
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Tamr 8 Dakd® o mutritieats i “Lhowr
mil ta comparisox with recommended

elloscances
Racom
mended

Balors  After  allowances

wpplo-  mipple- &t S kg

ment ment ‘body
Covmtftoeut ation®  ton  weight [0]
Fut, g n »
Latow § e Q2 70t
Pretets, g 8.0 83 10
Calories 400 160 8
Leocke g 3 a2 0
lokrecra, g 422 158 90
Vol mg s e s23
Hintadion, 188 202 118
Lysioe, mg 432 154 5
Prenylabmios mg 240 184 130
Threcke, g 270 s 200
Nethoukw mg 96 120 180
Toptophen, mg 87 £ 110

Edhn-bdmﬁ.h-lolﬂl)mldmlkykld_
Prut-h-:ppknrmnﬁmmnn-hd out for

470

Taxrr © Percentage compostion of cssen
!l wimo-ccds in breast milk as compared
with recommended morms

On the
baehs of

recormmemded
allowances (9]

2z (R

Phmylalaaie 94
Threouine 109
19

Afrer
supple
ment
atwm
13
121
1ra
LE}
171
100
108
48
- ) 1

Protein swpphementation wes eurried out for
5 monthn with progressively domes.
The detalls are grven I Table 1

fat eontent with the addition of 100 g of
glucose dafly to the diet Although a small
lnﬂu-ln!nmﬂ:kht content with glucose
was obtained in our

Thlnan‘mgl:;h'l'-bnl.

(T}, the degree of nadequacy W seen to
be much greater
Tt will be seen from a comparison of the
anallability of essential amino-acids on &
pereentage hasis (Tuble D) that the quality
of protelns in the milk secreted j& poor
*ith regard to lencine valine, phenyl
-hnhrmzmmmu—ypmpbmmm.
on tion, parti
f‘hrly with reprd "to methionine and
tryptophan. Thus supplementation with
$90d quality protein mav have a bene
ficl effect not only on the content of
Protein in milk bat also oo 1ts it

mb}ech the fnerease was not found to be
atatistically significant and was less than
15 of the increase in the fat supplemen
tation groop. However thers mav be
differences in the initial mutnbooal statos
of our subjects nd thoss of Polonovali
particularly the carbohydrate,fat ratio of
the diet which may perhaps affect the
resalts obtained.

In conclusion, the trend of the nvest]
gations outlined has been to snggest that
within certaln ranges of dsetary int ke
there is a postive relation between dietary
and milk constitution of fat peoteln  nd
easentnl amino-scide. This obwerration

ith regard to eseential amino-acids.
Ouwr present finding that carbohydrate
intake a¢ Loo-caloric level has no effeet on
fat comtent ja t varance with that of
Polonovald [11) who found an incresse 1n

d the pomfbility that, even
when lactation s maintained o an in-
adequate dret the quality of the milk
secreted may suffer as a resalt with detri
ment to the requirements of iofant mutrd-
tion and points oat the need for dietary
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Impeovercent during lactation from the
stand polnt of both maternalaod infant
welfare

in

Summary
Loogitodinal stodies were carried out
sabecty of poor mutritiona! statm o

H O EARNAREAR, B BAJALANNIOD AXD € ¥ RAMAKETEENLY

The supplementation studies shosed
that fat snd protetn eontents of milk b
crease {0 & celling Jevel whth the dose np-
pirmonted il dietary levels of 808 ¢
are reched in regand 10 elther The is-
crease in protein content was found to be
asociated with & general mereass o tues-
tial amino-acids, the mme being dguifl
cant with regard to histhdine methiomios
and tryptopban.
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Hyperbilirabingema 1n Full Term Newborn Infants
A Follei Up Stud)y

by A. KILLANDER, ). MICHAELSSON U MULLER EBERHARD
and 8, SJOLIN

The indicatlons for exch t

P

b full-term pewborn infants with hyper
bilirabinsemls not doe to Rh immuniza
ton are otill under disenssion [1-6). We
bave previomly reported s group af full
term infants with hyperhilirabinaemts
durhgthnﬁrltdly-dl.ﬁn,hjﬂufthem
treated by exchangs transfmion [6] The
report incloded & comparieon of the two
groups with regard to elinical and labora
toey findings in the neonatal period at
88 wrely, and at 3—4 months of age
The present, paper desls with & follow up
Investigation of thess infants performed
tthe agno? 4 to 32 months.

Material

The serien 04 full term infant
born at the Untrersity Hospltal in Uppsala
during 1037 and 1038, i whom the serm
hﬂmblnmnnrmmhnm!ﬁmq/mt)m!ur
wore. Of these infant 48 were treated by
*chango tranafuson and 43 wers Jeft un
trrated ae controhy. Among the untreated,
three showed & peak balmubea vatue of .8
/100 l or mare (23.0, 272 and 27 2 mg
100 ml respectrvely) Four of the treated
showed peak balcrubun of .3

group ¥ was present, but sgns
of & haemolytie process were found in only
six infante, three of them belanging to the
untreated and three to the treated group.
Of the last mentioned three infants two re-
quired repeat exchange trarafusion  and
befocs the second transfoston their bilirubin
lovels reached 31.5 end 84 mg 100 ml
respectively

Of the ontreated infants 47 wers  vallablo
foc { Nlow-up investigation. Ooe infant had
died of eapillary broochit at the age of 3
moathe: t necrvpay thero wero no sigos of
kernicterns or brain damaege. Al the 48
treated infants were examined.

The untreated infants were examined ¢
an verage sgo of 20.8 monthe (range 24-32)
and the treatad infants at 26.7 mimthe (range
24-31)

At follow-up examination & detalled cuse
hwtory was taken from the mother with

beanng
and vamcn, and powsble devaetions in motor
developracnt snd performanee, sa well as
Ul Information bout the chuld  physi-
cal and wental development Inchuded the
age t beadhftmg mtung, erawhng stand
ing walking without rupport, clonbmg stairs,
and talking Both geoeral physical and epeceal
oen] were perd

100 ml or more immedmtely befors the
trunefoslon (.5 5, .3 &, .3 6 and 18.0 mg 100
=l rempeetrrely) 1 21 winfants ABO blood
3 ONTT At Pedraircn Yol B2

A v and The terts wers not
ared The ewsmmations were done by oe
personally exeept in four ehuldren who wrre
examined by other paediatrcans.
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Results

At the follow up investigation definite
neurological abnormalities were demon-
strated in ons bay who belonged to the
treated group and who had had & maxi
mum bilirebin conoesatmtion of 23 mg/100
m! He showed mossular hypotonis of the
lower limbe with absence of deep tendon
reflaxes, but no signs af atexis or athetosls,
His elder brother who had showed smilar
symptoms at the same age has now at
the age of 17 years & typloal peroneal
mauscle atrophy of the Charoot-Aarie-Tooth
type. It scoma most probable although it
is not yet proved, that owr patfent suffers
from the same discase

Otherwise nans of the children, treated
or untreated, showed any groms neurologi-
oal abmormalities such as spastialty hypo-
tankcity paresm, athetoss ataxis, nywtag
mus, blindnees, or deafness Thers was no

4 KILLANDER ET AL

(24.6 mg/100 m) had a head ciroumferowee
of 53 cm at the age of 25 monthe.

Motor development appeared nocmal
all children, and no obvious aigns of mental
retardation or behaviour disorder were
obeerved m any case,

QOps girl deserves specul attenbon for
two reasons Sbe had early hypothyrol
dism and showed mome neurological ab-
pormalities 1} years after the follow-p
exzmination presented in this paper She
had a alowly rising bilrnbinsemin dunng
the neonstal period, the peak bilirhin
valus of 22.5 mg/100 ml wus reached on
the 8th day when an exchange transfeson
was performed. Subsequently the serum
bilirubin alowly decreased, but narmsl
values were not recarded untfl 2§ months
after brth, At the ege af 7 weeks the
diagnosie dhmt.hymidhmmutxb:
lisbed The follow np exumination at 3
months of age did not dmecloss any nemo-

case of mi phalus or hydrocephshu
Some mmor aboormalities, however
‘were noted in both groupe. In the untreated
group two children had had typical breath
holding attacks (initial peak bilirubin con
centration 22.2 and 23.8 mg/100 mi res-
pectivelv} one child (22.0 mg/100 ml) had
4 alight divergent strablemuos and omo
~ ahild (20 0 mg/100 ml) had & aknll ciroum
ference of 53 cm at 27 months of age &
valus exceedng the normal maximom
(M +23D) by 1 cm. In the treated group
ane chidd (230 mg/100 ml) had had two
broath bolding attacks, two children (°1 4
and 3.5 mg/100 ml respectively) had hed
dmp[otnithlwnvuldum;unchﬂdufthh
groap (21 4 mg/100 ml) had « alight diver
geat strablemus and & head eroumference
o 54 em at the age of 25 months (. em
above the normal limit) and another child

logioal ab litles or mental retards-
tion The child has been examined rege
hﬂybeumdﬂ:nhypoﬂlymﬂlmlﬂd
at 4 years of age ahs was found to baves
disturbance of ecoordination with minor
athetodd movements and alight atezi
and possible mental retardation.

Two rather uncOmOn cowp ke ons o8
mected with th tecAnieal procedwres YT
poted. Tn oo case a heel Infection wxb
osteitis  ppeared in the neonstsl poel
probably the result of tho puncturs for beod

At follow.ap o thin beel
was still alightly larger than the other I8
the other ehild, m whom the axchange LX*
fumon bad t be perfocmod vie the rekt
famoral vein, swelling of the right leg Wt 0
served atfter the transtosion, but deppeard
within one week. At the ego of 13 mootbt
wlmnthcp-mtmrudmnn,(bendh‘
poted wwelling of the right leg especially aftre
excrese This tendency was stlll preseat &
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to brain damage of the type induced by

riqhtd!mlanhrgnthnthntdthﬂ
Ieft, but otherwies po drffetenco was noted
between the two fega.

Comments

In this seres the criterion for hyper
bilirubinawmia xus o totel serum bilirobin
eoncentration of *0 mg/100 ml or mare
Alerrato infints were subjected to ex
change transfusion as soon a8 posible after
thls level was reached, and those not thus
treated wers umed an controls. Simee the
eeram bilirgbin concentration fell spon
faneonsly In most untreated intants short
Iy after the serum bilirabin had passed
20 mgl00 ml there was no significant
difference betwecn the two groups with
regard to the degree of hyperbilirubinas-
mia. The hyperbfllrubinaembn persisted for
& lmgrr time in the untreated group
boweser and the mewn bilirubin valoe of
this groupe was consistently higher during
the frat, two weeks of 1its [8).

The first two follow up tuvestigations
shich were performed at 5-8 weeks and
3 monthe of age did not revesi any dif
ference between the untreated and the
treated Infants with regard to nearclogical
boormalities and dev lopment: all scemed
bormal. The difficulties In asessing devia
tions from the pormal at this early ge are
Obvious. The whole serses was therefore
subjected to a third follow-up examination
St the agn of t | years, when it s
*uer to evaluate pownble signs of disease
s wellas phiyxical and mental development
The study revealed some  boormalities in
both groups 1t does not seem likely that
any of these findings may be attrilated

hyperbllirnbt la The girtl with hvpo-
thyroddbam  however showrd & minor
dwturbancs in coordination which despite
repeated examinatioas was not found until
4 years of age and which is ngt known to
be a typlesl finding in congenital hypo-
thvrobdirm, She never had excesslve hyper
bilirubinasnra and the question remsing
of whether ber disturbence in coordina
ton was eaured by the hyperbilirnbomae
mia and H so whether the hypothvroldism
made ber more sasceptible to the toxie
cHieet of Willrubinaemta,

In the provions paper [6] we concleded
that & serum bllirabin level of 20 mg/100
ml was most probably not eritical with re-
ard to brain damege In full term non
erythroblastotis infants with hyperbilira
binaemis Nor was it possble to fix any
other bilirabin concentration as & errterion
for exchange transfusion. As we have
previovaly stated, it seems reasonabls to
restriot exchange tremfusbon to those few
full term, non-erythroblastotie infants who
sbow excessive hyperbilrubinsemta (=25
mg/100 ml)

Summary

A follow op etady is presented of 03 fall
term (nfants with neocatal hyperbill
rubinsemm, 48 of which wete treated by
xebange tranafuxbon. At examination be-
tueen *and | years {age no differences
with regard to neurological abnormalities
or development could bo demoostrated
between the two groaps. \o deflnite signs
of kerneterss were prescnt In any cesc
One child with eongenital hypothyroldiem
bowed & mwor disturbance in cvording
thon not  pperent untf) the == af 4 crars
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\enous Pressure 1 the First Hour of Lafe and Its Relatonship to
Placental Transfusion

¥y W JEGIER,! W BLANKENSHIP end J LIND

Introduction

A maje and significant hemodynamic
event at or immedmtely after birth s the
trazster of blood from the placenta Into
the newborn organkem. The problem bas

cams from Hamolharst [12] who mad a
direet recording of intravascular preseurs
I the umbilical vesmels. In another of hts
Publicatios [13] he reported on weight
¢hanges of the neonste in the immediste
positatal period. He estimated o net
eight gain of 70 g in the first three minu
tes of life and attributed ft to the placental
tramafosien. Hoemann o al. [15) arrived at
A similer figure of 70 m! of blood ss an
trenge amount of placental transtoxdon
transferred from the placenta to the nfant
do Marsh et al [ 1] expreseed blood from
the placentas of infants with enrly and
late clamped umislical cords and found

Beppocted 1n ts from the Assocm
wnlnrth-A:nhym Crukdrew and
Medwc! Research c-n-d-.

Cunade; t pu-rmnrd-nlﬁl-urh)‘db'
Hh-x.'._xnmoonnl of Cansds.

Depariment of Tedstnes,
‘lld!rhhl'r.m-rm Rebmot of Medbme Xa b
W Temacwee U 8 4.

an average difference In the content of
blood to bo 48 ml. Gunther (11] and Duck
man (7] estimated the amount of blood
tranuferred from the plecent to the baby
by eontinuone recording of the weight of
the nenborn. The latter emphasized the
role of gravity in the procem of placental
tranafusion. Whipple ef ol [37] estimated
the mount of placertsl tranafosion enhan.
eed by manually milking the cord to be
22¢ of the exsting blood volumo He
denled the fact that merely the delay in
screring the umbihea! cord will resalt in e
significant volume of blood transferred
From recent data obtstned by Usher
Shepard & Lind [32] It ppears that the
volume of placental transfusion lics in the
vicinity of 60 of the exieting blood vo-
lmme Le. approximately 160 m! of blood
for an syerage infant of 3500 g The esti-
mation of the extent of placental trumsfa
non thus varkes from *0 to 60* of the
exuting blood volume I the problem were
magnfied mto dult dimendons the
amount of transferred blood would cor
respond to 1500 to 3000 ml of hlood peured
into & compensated ¢irculatory svstem
within & period of ecconds or munatew.
Anmal  xperiments [I0 33) are |
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agreement that the immediate effect of
hrgelmountlolﬂuidmmfnmrdrlpkﬂy
into the cireulation te an fncrease in venom
pressure, This effect is transdtory and thers
is evidence that peripheral capillacies and
venoniea may act as reservoirs.
Bherpoy-Shafer [28] wus sble to de-
monstrats in humen experiments the he-
modynamle eflect of mpid intravascular
infusion of fluids wring sodfum chlaride
scrum serum concentrate and blood. The
vulume of infused flaid vared from 1600 to
2000 ml at & rate of 54 to 168 ml/min. The
majority of ls human volunteers showed
» short Yived edevation of venous pressnre
ziemqured in the antecubits] vemr not ex
ceeding 11 om of water and lasting from
15 to £0 minntes following the complotion
of the infuson. Ous patisnt, receiving
1500 ml of blood at & rate of 60 ml /min
showed an elevation of premsure lasting
50 min. Chest mdtograms demonstrated an
exaggerated prominence of the superior
vens cava ahzdow and an increese in

W JEOIER KT AL,

Methods and daterials

Twraty fowr normal nowborne were stx.
died. The infants were delivered vagnally
with birth wetghts renging from 680 1o
4700 g. The gestational periods wried from
38 to 41 weeks, All pregnancies were gnevest
fal, except one ease which was eomplicated
by mild toxemis of the motber {systemic
blood presears 1007120 during defivery). ¢
prdieation was grven to the mathers durng
parturition with the exoeption of the tove
ntie mother This perticuler infent wu
extracted by suction cup.

The {nfants were dehvered in bed and ple
ced t the tevel of the mother s bade They
wetw divided into three groupy ascording (o
tye mode of handimy of their wmbitesd
oords.

Groap T consisted of secen (nfants sho
hed their cords mitked” pmnoelly for 3
mimites following delhwry The cord wee
clamped after the laat of the ten stripplog
movementa waa completed.

Group 11 consiated of eleven lafants with
corts alamped fmmediately following deb-
wery of ihe bally b five cases the cord was
Lemped before the floas cry of the knfast,
in the remeuning six cesee the chemping
ocourred H fy with ke fmt

nomber and densdty of the palmonsry
markings.

~

I Parpose of the Study

- Our primary objective was to study the
effect of placental transfusion on the hes
modynamics of the membom infant as
reflected in the vencis pressure 1o under
took to register venous pressure distal and
proximal to the doctes venoaus, Le the
premuare in the umbllics! recess and the
inferior vens cava or the rght strium
Recordlogs of eentrsl venous pressure b
the fitst hour of Life and interrelation of
electrical  acoustical and  mechanfoal
events will bo reported separatels

beenth.
Group 1T included aix nfant with de-

all visbls pulsstions bad daappeastd, L¢
wsoally withm 3 to 8 min after delery o
the infant

Tho study was condacted with the lofsal
pu«domp-ddedmdmdwwund
comfortable by use of & heat Lrnp and teb-
ber nipples. As soon as ¢ we feasdble 4
polyethyieme eatheter with an taterpel e
metee of 115 mm was ntrodoced axde
sterils conditsons int 1ho umbatical veln s
roenipulated 12 to 15 em from the culedeos?
ring 1o untll the recorduy, of & free T
lmr-mnprr-ummobmmd,\ﬁm‘l
narpie waa thett withdrasn for hrroaloert
and to inenre that the catbeter tip ¥
pﬁprdinamamwumlwdhdﬂ"*f*
ped mt  the left trram. Oos ead eleetre
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and & ph
¢xm was revorded dimultancomly After a
mthlectory recording of all the event bud
been sbtained the catbeter was withdrawn
tnder continuons recording of elevtrionlly
integrated mean prrssare ¢ a distance of

ben, In elght cases it was found impossible
to advance the catheter into the central”
position end thus pressare wero
made ta the peripberal position only
Thw position of the eatheter was confirmed
by the messmement of distance usder
control In two stiilborn infarta
3o were (ben disccted and tho mewsare
orots confirmed. With the catboter intro-
cured 10 and 12 erm from the skan ring reepec
tively the tip was placed in the Lower rght
strfnn. In ane of the oadavers the cathater

catheter that was
el for the determinmtim fo significantly
eldfer thay the polysthylens tabe need in
D wdy and therefore the datsness mvol
Yedin the eaderer may be shocter than in the
Frog infant.

‘OT‘" polyethylens catheter was conneoted
a0 B Schinender pressure traned
o with o pressore Tangs of © to 300 wm Hy
The mrain guoge was then attaehed t &
Preaopliiier ayxtemn. The damping of the
TRem wag regulated by tho oes of ppro-
Pring filters (n the majority of cases (ilser !
Wo 0wd). The natural trevuency of the
TRem was 70 epa. The pressure curves
¥etu recorded on a4 drect writmyg, Flema
Mngograph four channel recording nis The
Pa7er opeed used for the majonty of traeings

A mlingfiled pol ethviene tubo was m
™Med throogh the pown! i the ew-
Pgn 15 1o 17 om from the peres of the

The reference pomt for the premears deter

lon wky set at the level of the sternal
angle This poit m space does not coere-
spood to the level of the right atrium and
thus tha recorded pre-sares may be slightly
higher than the tros rigit atrial pressre
The dlffefence fn recorded with
the xtro point at the sternal angle and the
mid-axillary lme was 15 to 2 mm Hyg
Lyooa et ol. (18] reviewing the problem of
the reference polot saggest t  place the
xero level In & ecoostant reference fo the
tsbis, as all messurement referring to the
thorax will vary with the sz of the subpeet
Blaod samples were coliected m beparm-
xed syTinges and after careful minng were
tranalorred t tabes and were cen
trifoged at 11300 rpen for & oun. The bernm
toerit valnes were rrad from the Goest
Reading Chart (§1 \ vorrection for trupped
plasma was introdueed

Results

The plotting of the values recorded bn a
central and peripberal position against the
hemmtoerit resatted in the grapha of Figs. 1
and _. The pressure eakeulated fn mm He
s an electrically integrated menn pressure
tecorded with the infant relaxed and bres
thing quietly s indicated by the phono-

di and the phagea) pres-
sure pattern. Care was taken to incinde
only pressares showing good respimtory
flucteations thus Awcertaining thet the
eatheter lnmen was free of cbetroction.
The peripberal and central preswures were
pot recorded stmultaneotsly They were
read on & pull back traemg  -15 ectonds
part. One prownre tracing was read at a
40 second mterval. and o ooe case the
reoording waa interropted and the time
betneen the values conld not be deter
mined

The work of Usher Shepard & Lind [3*
strongly soggest tha!!baredt’ellr;

/
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Peripheral” vanous pressure and venous hematocrit

B
”
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PN oem

Fig I Peripheral yenoos presear i mm Hy on the abeciss. Corresponding hematoord vaes
earrelation

on the ordmats. N ta Lack of

in the first hours of 1He represents a ro-
liahle gmds as to the amonnt of placental
tranafusion. In the thres groups of infents
studied, the group with early clamped om
/Mﬂmlwrdahndalmthalﬂmmm‘

5, crit compared to the other two groups

{Fig 3) The hematocrits of the early
clamped group of infants with » valoe of
4835 (.0 609) m significantly lower
than the stripped and {ate clamped groups
with & hematocnt of 50.21 (8.0 4.54) and
56.50 (8.0 560) respectively This s in
keeping with the assumption that the
carly clamped irfants wers deprived of &
significant amoant of placental tranxfo
ajon.

A varmble gradient was found to exist
between the central and the peripheral

beiwem the two perameters,

pecseare bovels (Fig 4) The magnitede of
the gradient was not related to the amount
of placental transfmslon nor to the sge ol
the infant at the time of the premerr
reading. (The tracsition from the centn!
to the peripheral typs of premmre b s
strated in Fig 5) The presure patters
fn the central and periphersl positiont
were slgnificantly different and conld not
be confused. TWhiln a properly piseed a2
swall flushed catheter recorded venons pok-
-ﬁm!ﬂthbeﬂexmdan]nthnceﬁw
poution, tho peripherally placed catbeter
registeced slight respiratory yarkations bot
Do venoos waves glving the appearinc®
of  mean pressure recording (Fig Sand 7}

The bevels of central venous pressare &7
related to the height of the bematoeTt
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Central~venous pressure and venous hamatocrit levels
o o
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Hemutocrit values in the three groups of infants
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Yenous gradients in infants in firat bour of life
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¥og 4 Pressury gradwnte recorded fn 13 thfents sad plotted agsimst hematoerit rolucs

which represents the volume of placental Dizcusaion
transfomon. On the other hand the  Tho problem of venons pressire jn the
pressure recorded in the umbliical revess  pewbomn infant hea been studwd b 2
~thowed leex varability and was not  nomberofinvestigatom Theearfestreparis
Iated to the volume of plecental trans-  wern pabliehed by Hasselborst {1 Jubore
y fuskon corded preseure In three term ffants ot

1
gegss
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Eheet ed ween pull-back prewsss traces from 13 om Lo 8 om ot
bt ML[NW Feom top to buttoms | Edectrocardiograss Jesd 1T —
“p 5 mon vt
ophagrel presiare 3 Pull-berk prewors ourre. Paper speed 5 mou
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Fx. & Crutral mmm&dlf erlb'tmamuu:-mlﬂm.-_!‘ t
bactorws 1. Lead e phmcoer
&nﬂﬂmmmhwwxwm

crmrenn section with infants stfll {a werp
The mean preseare recarded by him in the
vein of the wmbilleal card was 26 mm Hg
{range 22 mm Hg to 34 mm Hy) Thewe
fgures were confirmed some 30 yeers Mter

S R

by Margolis & Oroutt [20}. The pressure
recorded by these two authoes under iden
theal eircumatances were 34 mm Hg mean
(range 17 mm Hg to 32 mm Hy)
Tallgren o al [33] rocorded pressare in

e s e [an

Fu 7 encas perware rrcorded & (oo the CSlaaeom Ymbees, From top

Botbeeas | kad IL £

"fdntnn.r‘mphrﬂlm

prewors eurve, 3
orvd 50 wmm e
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owy whves m kst recorting as compared t thrfmmthw Feto the  barnee o
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the umbilieal veln immediately before
and after the first hreath of the newbomn
mfant The range of umhilical vein pres-
sure In six infants at 10 sec atter delivery
was 15 to 50 mm Hg with & rapid fall to
10 to 20 mm Hg at 100 seo. Nyberg &
Westin [24] who recorded pressures fn a
similar fashion reported & mean value of
26 mm Hg in 17 newborn infants.

The pressure valves thet have been re-
ported by different investigators are very
high for a yenous syxtem. It s diffionlt to

veina and the right atrum of the fetns. Tt
appears necessry to assume that a gra
dient exists between the umbilical vem
and the central venons channels A region
of resistance to flow must exist between
the umbllis] vein and ths inferlor vens
cava keeping the pressure high in the um
bilical vean but protecting the atriom from
the expowure to the high presmre This
el to flow fs p hly offersd
by the ductus venosus with a sphineter
mechanism at its distal end and the liver
vasculatnre. Presence of these two ocofta
teral roates for tire umbilioal vein flow has
been demanstrated by cinsmatographle

N

~studies in lambe by Bariay [2] and In

human Living fatus by Lind & Wegelius
[17}. Blood flowmmg mto the fetns vis the
umblhcal vem passes to the inferior vens
cava by the two routes. directly through
the ductus venosus, and indirectly vis the
portal vein, Lver and bepatio yems The

4
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pharmacological evidencn of the exltence
of the ductus sphincter s swppled by
Dawea et al [8] and Gribbe ef . [3] These
authars were able to demonstrate dilation
of this vessel in response to drugs sech as
acetylcholme epinephrme, and nor-epins {
phrine, but not to inert substances e
saline

Fig 8 flusirates disgrammatically the
liver errculation befare birth. After closure
of the ductus venosas the blood from the
portal vein fs diverted into the Hver area
pplied by brenehes of the cmbilies] vein.
The channel between the portal vein and
nferfor yena cava has ceased to fimetion.
The partal vein system is from now on se
parated from the inferior vem cava by the
liver capillary bed. Tt may be presumed
that the pressare of 7 7 mg Hg mean (mzge
4 mm Hg to 11 mm Hg) which we hart
measured i the umbilical recess distal o
the dnotus venosus after cesation of the
placental flow repeesents the prest
existmg In the partal venous svstem. Teos
the gradient that has been gemonstrated
m the first hour of Iife between the wnbl
lical recees and the inferlor vem em
represents the differsoco I preewre 654
ng In the large colleoting body veins &
the partal eiroulation The presence of thi
peeseare gradient has been conflrmed b
others [14] The explanation of this £
dient may Lo in the fact of a difiereoce
extramural pressure exerted on the e
system in the thomalo and abdominal
ity In the fnfant studied by w wde
a lo control the transition fro®

P of & sph meeh ™
based not only on the varfations m the
sae af the ductoa venosus obeerved by
the above-mentsoned investigetors, but
also oo the histologieal findings in the
ductus wall of fetal aheep [4). Indirect

fi T
central to peripheral prewure oecerrd
_5 cm below the dome of the diaphrar™
thus well within the abdommal eavkY
The reeplratory prossure flactaation ™
corded In the peripheral position &0 7
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P e el

vioa, ead imberior
« ™
o the Tmbilenl cerd the vewels

repremntation of soetomies] rebtwouhip of mniaieal

Bafors cewathan of wmbieal

t  the partsl swres blood m greatly catweghed by the ombibcal vem After
mdicuted by Lines are sappled by the portal en hlood
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vein, portat
von {lerw the comtnbaton

{Barry & Liad).

Poed to the respiratory preseare vare
Goos 10 the tharmx (Fig 7) and are 1t
och reduced amplitode, indkeating trans-
mhelon of abdominal pressure flortua

W ctmation of the mmbibea! venous
Br tay bo derived trom Fig © Indo-
THme green dye (18 mg) was Injected
2 tho right atrium of » 3-bour-old tafant
™ & dlntlon enrve recorded from an ear
UXmter The catbetes was then with
nt portal sinus positon distsl to

the ductus veaoems end apother dilution
eurve wus recorded following the injection
of the same amount of indovyanine green.
The signdicant distortion of the setond
curve v obncmly not the result of an
atenovenous shunt at the duetus level bat
due to a slow wsshout of the indrator
from the capillary liver bed. The fnfection
mto the portal vstem of indocyanine green
and recording of esr oximeter curves re.
snlted in & mmilar  ppearance of the dito-
tlon eurve n eight mate infants The shal-
kv bald up  dope and abeence of the
disappesrance <dope suggest that the
botos  of dye has been speesd mto s
trckie  dunng the traverse of the eapil
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Fig. $ Left pancl injretion of indorvanine green into right atrhum, eer cxneter recordag. Rabd
pansl. mpcion of seme oaterml mto the wabiieel e Yot & predonged wichout of ) kugr
appoarznce time and shellaw bald-up sope

lary bed of the lver Very little or no dye
paseed throngh the ductus venceus and
the injected indieator was diverted fnto
the liver eapillaries.

The pressure in the portal veln eystem
messured in the first hour of lHe does not
vary with the volume of placental tranafu

the period of hfe studied by o Ftecle
obserred a reduction fn blood okt
during the first tvo hoars of Yo from 0
mifkg to 775 mykg Aeconding to Liber
¢ al. s late as four boars altec birth the
difference in cirealating blood vofuwe
between children with 1-"8"1“" ":;

sxon The venous p h men

Nymmdlnthehﬁerhrmumortheﬂght

atrtmn refiocts the hemoadypamic alters
tions presumably due to the volume of
placents] transfumon Owr obeervations
wre Hmited to the first hour of life During
this perdod of tume changes in blood volame
take plaee Yolteon et al [22] pointed to
the movement of plasma out of the intrs
vesculer compartment cocurring in the
first hours of life These fmdings hate been
confirmed by Gairdner ef al {8), Steele (20}
and recently by Usker ot of (32} Thust
may be ampmed tbat the biood volume
has nndergone a agnificant change ducing

ts of placental & w
significant (6 m) g in easly-chimprd
fants and 83 mykg w hte-chmped =
fants) Thos the movement of plavma ¥
not saffoent to obliterate dferemec B
biood volume caused by the varied 82
ounts of placental trandasion duisg the
penod of ie stadsed

The different behavior of penphen 63

smount of placen
varince 10 the mmtbam?”"‘;:
Tevior o af (3] Thes hfﬂﬁ;‘d!
mmmdumbﬂkﬂmwhkm
ambilicel recess of the pexborn
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with varying amounts of placental trans-
foion. They concluded from their data
that the prewsure in the wmbilical recess
m eherated I the first hoar of Bfe in in
fagts recelving a large amount of placenta!
tnndoion as compered to infants depri
ved o ft. A mumber of cootinnous record
ieg of presar changes in the fint hour
of fits Mllostrate the polnt From the pre
trding dwenmions »o are of the opinion
that the pressure recorded distally to the
sortus venosts does not reflect the pees-
wre existing in the large body velns and
b the right atriom

Summaery

Central and portal venous pressurs in
the first bour of life was studhed in 24
normal, fall term, newborn Mmfsnts with
varying amounts of placental trxnafuson.
A gradient between the portel prewrare
and the centra] venous jxessare was de-
womtnted in the 11 out of 14 mfants
mmﬂhtbecentnlwwmryﬂrm
aried xith the amount of plecental trans-
Frwdon, whertas the preseure existing distal
"“ﬂ"ﬂm‘tmmmmdepemlentof
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the blood volume durmg the fint hour of
life The eentral presure observed in -
fants that rveeckred s larpe amount of
placental transfugdon (ten infants) ranced
between 0 mm He and 10 mm Hy with a
mean of 57 mm Hg The presmre in the
group rocelving a Jexser amount of pla
cental tranafusion (seven fnfants} ranged
between 1.6 mm Hg and 5 mm Hg with a
mean of 17 mm Hg Presmures obtained
distal to the ductus venosus ranged from
4 mm Hg to 11 mm Hg with & meen of
77 mm Hg The presence of & matrow due
tos venovns channel cootributes to the
existence of this gradient

Data obtained from dilation enrves re-
eorded from right sirial and partat vein
fnjections suggested that little or no blood
flows through tho ductus venosus daring
the first bours of It
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The Blood \ olume of the Newborn Infant and Placental
Transfosion

by ROBERT USHER, MICHAEL SHEPHARI® and JOHY LIND

Introduction

The following i the report of an in
vestmpation of the blood volume of the
normal foll-term hifant. Previous studles
of neonatal blood volume [, 3 10 11 13]
Bave shown an exceedingly wide range of
individual vakues from 55 to 150 mljkg
The role of placental transfosion in the
aize of the blood volnme of the newbom
I dispated. Xumeroas etudies [1 6 7]
have shown that there & an inerease In
weight of aboat 100 g during the first
b minutes of lfe xhen the cord fo left
unclamped. Mesrrementa of blood volame
by De Marsh, Windle & Ak [ ] demon
virated the red eell volume to bo 40~
greeter shen the cord was elamped late
rather than early More recent stodies
[14]. howerer found no difference n red
“n"‘*“m"hmlberw\imch_m‘rd
early of late aithough higher valoes mere
Mhdrhnmemmmm
There Is dlmgreement aho about the
fhange I blood volume frer birth.
Guindoer of of [5] hare reported that the
‘“E:thmy,uﬂ' Royal Vie
caect Nastrite T Updric Depart
3 O s Posdaiicn Yol 32

hematoctit rses fmmedintely after birth,
They concloded that this rree in hemato-
crit b evidence of a decreare In blood
vofume dus to plasma transndation, which
might in some infants produce pulmanary
edema and hvaline memhbranes. Siseon &
YWhalen [l.] on the other hand. have
found an increase in both blood volume
and hematoerit during the first hours of
hfe soggestmg an influx of concentrated
blood from a storage reservoir sach as the
lver More recently Stecle [13) has re
ported postnatal changes in blood volume
which differ from thoes formd by Sisecn &
Whalen. His data sbow that blood volame
decreases after birth doe to loss of plarma
this decrease being propactional to the
helght of the hematoerit In none of theee
reports was coumderation given to the
pownible effeet of placental trunsfuron an
the change In blood volume after birth.

The present investigation was designed
to mearxure the blood volume of the normal
full term {nfant st fntervals after birth
and to determine the amount of the pla
cental tranafosdon and ita rehtion to
thanges in blood volume after birth. A ditu
thkan technique wus employed ueing 1™
tagged homan albomin.
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Subjects and Methods

The subjects of the present study wers
27 full term noernal tewborn nfants bormn st
the &drs, Bambdrdalriset (Southern dater
nity Howpital) Stockholm,to beslthy mothers
after an mueomplieated labor and vaginsl
deilvers The infants were deliversd betwem
the 3Mh and 42nd week of pratatlon, and
weighed 2600 to 4600 g at birth. They were
admitied to one of thres study groups
depending on how the umbllionl coed was
clamped.

1 Immedrare. Xino infsnte. One infant
bad the cord lionped befors delvery (loop
around the prek) six had their eords clamped
within 10 seconds of delivery and two others
at 11 avd .. weconds

. Delayed Fieven infante. The cord wax
clamped after pubetions  ecased  about
8 minutces after delivery

3. Delayed and stripped. Beven infante.
The cord was stripped frmly towsrd the
infant ones every 30 seconds for 5 minutes
and wes then clamped.

The infants were delivered anto the bed
on whith the mather wme Iying and the
infants lay about 10 em betow the devel of
the introitus until the cord was clamped. All
were breastfed after & 12-hour fast.

Mewparement of blood volume wers made
foar times om each fufant at the ages of
approximately § 4, 24, and 72 hours. Of the
/imdﬁmhtubm,(hnremluof!hmhd

to be disarded becsuse of technieal diftent
ties in administration of the dose or
sampiing.

Pach determination required a 2 ml pro-
mjection blood sample in » hepannised
syringe Trmediately atter this sample was
taken, approximately 0.75 mucroetnes of I
tapped lman alborun (Atomiom) wrrs
njerted fmto & srafp vern and fhoshed through
with 20l of saline Five mutes later a 2 ml
post injection blood smple wat taken. The
sarmpies wers obtained from the nmbibeal
vein for the § and 4 how messurements, snd
from the femora! vein at 4 and 7% hours.
The velns used for injrotion (scafp) and for
-E@hg(nmhnrd.nd{md)mmrme

EOBXRT USHER Xt AL,

from each other In o fowr Inlamts st
tantous sernpies wero abtaloed froam wmbd.
eal aad femoral veins & minutes sfier lnjee
tron {dose and no difference i bematoert
or in redioactivity was found The manmat
doss of I' albuemia admicistered 1o any sne
infent was 30 microeuries.

A modificatson of the Volemetron method
worked out dunng {his Investigation now
erroits determinations using doses between
02 and 0 4 microcunes,

The Volemetron oounter {15] was need t
mewsare radwactivity in the dose syringe
before end after injection, and in the pre
injection and post-nfection biood seemples
The {inal resding » a5 mechanieally ealeniated
and expreseed as mul hlood vohume on the
bass of » simpla dilution formmla. The redic
activity of venous hlood however
not representative of that in the total Bood
volame beowuse of the dlfferenco between
venous widd totel body hemtocrit {10}
YVolemetron readings were therefore rauiti.
phed by a factor

1 venous heamtorrtt
1~ 0.87 venous bematoerit

to correet for this difference Thiy correetion
becomes greater with ncreasng hematoerft
00 that whh & hematoenit of 40% the cor
rected blood volume ia only 8 lower than
the Volemetron resding while with & hemata-
crit of 709 it is 2A% lower Plasme and red
cell volumes were caleulated from the eor
rected blood volume snd the yenous hemato
erit

redoced by performing all rorasmements 3
tripiloate with the aid of paired dowe syrine™
of identieal radiomctivity The totad error of
the racthod, mehuding samplung dnse scenink
stration, and coumting wa  determined by
duplicat messurements of blood velme
made &t § honr mtervats m 4 infasl not
inchuded 10 this wtndy The wrroe of the

lay bedl o

t
Y was foumd

Micro-hemato T esmmement s ere ol
on esch blood sample The prigret wof te
red eell colomn which e 1 <l £ trepp!
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t TequIre @ eorrection factor in the preeent
stody

Results
The dats re presented in Tablea I to 3
and in Fig 1 to 4 In the figures. dotted
lines are extrapolated back t  birth (actn
ally to the time of tord-chmpfng) Throe

I T

drmackoty cord oy
tnpong

that the red cell volums at § hour of g
was the same es that t time of cord
clamping and that the venoas hematoerit
at brth in members of all three groaps was
48 (18 cord blood hematocrits on infant,
other than those in this study aceraget
48 o, withs range of 48  to 62%)

Blood colume (Fig I)

The blood volume of nfants witl
delayed card-clamiping was estimated t
be 10 ml/kg at 5 minates of age and wa
measrred 00 ml/kg at § honr 89 mlk,
at 4 bours 06 mikg at 4 hours am
63 ml kg at 72 bours Ten af the 11 infant
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} bour and 4 hours, end an increase be-
tueen 4 and 24 houre.

The hicod volume of infants with
stripped carde wes not significently dit
ferent from thow with delayed clamping
Tbnvluthenmetmdeuqloﬂhouwd
volumte t fall between § and 4 hours of
tge (all seven infants) and to ro agam
between 4 and 24 hours (five out of seven
infants)

Infant with immedist eord-clamping
hldlnmlmlttdhloodrnlnmof‘lﬁmlkg

at birth and a mewsured volame of 8 mi/
kg at § hour 75 mifkg at 4 hoors, 868 mi/kg
at *4 hours, and 8. ml/kg at ™ hours.
These valucs are significantly lower than
those with delayed eord-damping tor all
bat the 4 hour determination. There wa
no tendency for blood yolume to decrenss
between § and 4 hours of age with immed)-
at clamping although all nine intants had
an increwse in blood volume between 4 and
4 hoars
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YEA ™IS HEMATOORIT
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rit in nioe Infant with
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Incroding mesn

and standard ervor of the mean. Dotted
clamplng.

Lines représemt xtrspolations berk

the time of cord

The vencus hematocrit ros¢ in infants
with delaved cord clamping from an esth
mated 48 % at birth to 50 % by § hour and
4 %, by 4 bours. It then fell to 62.5% and
60 %, at 24 and 7° hours. Hematocerit valoes
were Wimflar in [nfents whose cords were

Infants with immediate cord-clamping
abowed 1o rise in hematocrit atter birth
the extimated eord blood hematoorit and
the § hour and 4 hoyr measurements were
all sbout 48 %. The bernatoctit then fell to
41 at 24 and = hoars

Red cell colume (Fyg 8)

Delayed cord-clamping resulted io a red
ceil volume of 51 mifkg at } bour of apr
Thia was 61 % larger than the 32 mlkgred
cell volume found after intmediate cord
clamping (P -0 001) Infants whose cords
were stripped had red cell volumes fnllr
to thowe with delayed clamping

There was not an sppreciable change I
red cell volume per kg body weight duriot
the first = hours of [He in sny of the *7 In-
fants, In no instance did acrial determing
thotty oa the saroe infant vary by more thast
15%.
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RED 81000 CELL YOLUME
Immediat cord clompng
Cord strippng
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i7 Ve 1 2 £ -] 5 N a 2w
AGE (hours }
F‘.lhumm mewaurements of rod blood c#fll volume m nme infants with immedsat

Plarma volume (Prg 4)

Infants with delsyed cord-clamping had
an esttmated plagma volume at the time of
eord-clamping of 70 mlkg The plasma
volaots then decreased to 48 ml/kg at
1 bour and to 39 5 mljkg at 4 hoars Fol
Jowing this, It iervesed to 44 mljkg ¢
4 and 72 boars Platmns volumes obtained
after cord-stripping w ere ementially similar

With immediate cord-clamping the
plasms volume t birth way estimated at
48 mifkg and it was 48 and 44 mlikg at
4 hour and 4 hours of sge The plasma
volume then increesed and wa 54 and
81 milfkg at *2 a5d 7 bouns.

Axalyssa of | mdingy

These data indicate that there was o
61  iperea~e in blood volume during the
{lret 3 minutes of life when cord-clamping
was delayed. This placental transfusion
amounts to 168 ml for a 3500 g infant.
Cord-stripmng dd not significantly sug
ment this transfer of blood

The blood rotume did pot change during
the first hours of life following immediate
cord-clamping bat in infants with delayed
cord-clamping there was & decrrase of
30 8 mi/kg during th first 4 hoursdoe toa
losa of plamma, For a 3300 ¢ Infant thhs
plasma ows % ould amomt to 107 ml, 77 m!

-
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Tawce 2 Cord-dripping

30 ml by 4 bours of age Between 4 and
24 bours of age there waa an increasm in
plasma volume in all but two infants
averaging 22 m per intant whieh was pot
refated to the method of cord elamping
Thers was little or no change wn any of
the yar between
obtained at *4 and ~* hours of age The
hour determinations showed that in
fanta with delayed cord-clarping had s
sigaificently larger blood volume (13 mi/ke)
than infants with immediate cord elamp-
ing (82 mlfkg) (P 0001) Thew hemato-

1 olema-
Birth Prewnt Body  Oesta Venoos ton Dot vol Dlesmatel.  RDCrel
Conss weight welghs dength  tam  Heat readmg ~————— e

. A g 1] em wha - w ol mifkr moelig owl o
1 10m 2920 20 448 + »s A 204 1040 123 328 MBSl
41h w20 (.2 %.] 210 .37 80 110 3T 40 493
Hh 2800 U A1 8 11 400 1% ks
th 700 210 29 42 =3 1 413 130 42

2 MHe N0 N0 a0 £31) A0 33 24 IONT7 1A BLD 14 4
:;h 320 Lo M s 7 | ot

& o0 L d 2 1§14 10T S 147 6
Tth 480 L% 48 230 s M oRe 113 W
3 3m 380 1IN0 " 4 585 38 523 T 183 BT 180 198
4fh 40 B A ME TEI s N 1M 43
2ih 80 L] M3 230 0% 1D 42 183 AT
Hh nio 0y Wt 1M Ta0 It 118 1R .
24 30m 10 WO 4%8 4 L] 433 18 1072 180 403 183 381
3}t 10 “wo I3 o 1D 3 I e
M 380 80 407 It 11 423 18T e
+h 320 e 412 B4 1070 143 403 1my M
<5 Kh HW  UB £l g 40 £18 47 1T e 10 a3 I e
stk 1180 780 418 T B 0 N3 e )
ib b iLid 410 412 2 1003 10 4 IE2 233
540k 1300 a8 0 310 1000 M7 M7 M B3
26 2m 30 3250 50 40y 2] 457 300 3010 178 W8 “3
4+h 3830 e 487 358 9T 138 371 ¢ M0
p-1% 1580 (SN ) 412 3 S16 149 41D iR AL
8d1ih 3950 #35 4T IRl 143 170 42T 11 LA
ed i 33U M0 it » 630 418 M3 013 a3 4.5 i8S L3
$ph 0 €55 33 3] AR L8 M. 188 B
2 1390 820 I3 s B8 3 I 173 e
9ih H¥o 850 33 3B 810 1; 33g 45T LS
)dm-hgthufim{how and the remalning  crits wero also higher 60 s+ compered

with 4+ (P 0001

Correlations betmeen bematoerit blood
votume red eell volume and plasma vol
ume m indsridnal infants at 7 hours of
ape aro found in Fig 5-8 There sss 4
correlation (Fig 8) between bematocrft
and red cell volome (P D) which
could be approximatelr expreacd 8 3
tons red cell vl me vn md by = hematocrd 8
per cent 1 There was sho s cxrelation
(Fig 6) between hematoerit nd Lo
voluroe (P 001) An lnwerse corrration
(Fig 7 b} obtamed betmeen hematocrit
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PLASMA VOLUME

[Z S R B N

i

AGE (Marn)

and playma volume (P—0001) and be
t cen red cell volums and plasna volame
(P—003). It can therefors bo stated that
with in¢reaslng volumes of placental trans-
tuxdon and thereby of red celis, there was
at 72 bours of age s proporthamately
higher bematocrit a smaller plasma vol
ume and a larger blood volame

ol age The regresma L ean be detrred from the

y 1008 09601 and of

this boe slgruhesnt (P 6001}
deviation  bowt the Le m 4

M AKO (L M g

a

——
.3 a o n

Bexttergrame of serial mesmvments of plasrs. olunes fn mne dnfnt with Enmedste cord
mﬁmmumﬁmmﬂmmwmmﬂ delayed elarmpmyg and
szipping. nrladog oo =)

Dottad s represent extrapolstions

AL L TR WEARTS
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Tamz 3

ibr {hn 24hre 72hre

Maa rolwes T standend error [ the mean

Hematoerit (%)
Early 413130 479+23 436120 418113
Lat 52t 841+18 815+11 80314
Birippod 0ILT it 62310 eetas
Bleed volum  (mlfkg)
78.0t18 783t10 As3+1s 223t14
Late eset_o 839+20 i1y rret1s
Btripped 1009417 8aetas 923k 2 Pletie
Plosma velems (ral/kg)
Fardy 450*13 419£17 835t2e 50807
Lata 480113 w518 440414 441307
Btripped 47.8+19 w7 413£1 40,8120
Red Mosd cell welume (ml/kg)
Eardy J.ttre 3LLt18 k14 IR ]
Lat 80.610.9 405+10 51311 48411
Btripped sLixis T2l [LEES Y 5077
Srprificance of differences {1420
Hematecrit
Farly lat +++ +++ +++ + 4+
Latestripped - + ~ -
Earty-strippod 4+t + 4+ ++ 4+ ++ 4
Bilood velam
Farly lat + o+t +4+ ++ ++ o+
Late sripped - - -
Earty strpped B + - +
Flarwa col me
Early lat - - s ++

Lat, - -
Eu-}’s:snrd - o + ++

Bed Nood coll volumes

Farfydat + ++ ++
Lat -stripped - - -
Earty stripped +4- R

- P> .03
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NORMAL FULL TERM INFANTS

BLOGD YOLUME tmi/kg)
-}

0

r
i 52

” e

HEMATOCRIT ( pec Corrt)

F&‘mbﬁ
The regremmon koe can be
stotintirally

hecmstoctit s) cad blood volome (5} 28 mlante bout 73 boes of 477
the formla y

=6200 04643 3 scd the dops of thie ke b
L8

derired from
signibewrst (P ~0.01 - GDOU.'nnnnﬂa.rdMlm oot the Ime

Ducasston
The results of this atody demanstrate &
huger placental transfuskn than has pre
viousdy been reported. What ja the ugnifl-
cance of 614 increase in blood yolome
daring the first fivo mizutes of life! In this

examine the results in relstion to them
Infants with delayed cord-elamping showed
the normal peonatal plethors while infants
' bowe cords had been clamped immediately
were blanched for 6 to 1 bours \either
group, howerer showed any tendency to

4 phyadological procees and if phyalological,
skt are the effect of its deprivationl
Does this transtuston conskt of blood
which belonged to the fetus ta wfers snd
Ieft the infant tranaiently during delivery
o does It represent s orarvive oveT-expan
skon of the infant s circulation t birth!
Does the blood tran<fuion belp to expand
1be lungs by capillary erection [SL or does
TXpansion of the lungs cause the placental
tramsfasion by & ing the pal v

develop respiratory distress, nor was the
oneet of respaatiany sower 1n oce than in
the other

Analyms of red cell volumes obtained
when the umbilicnl cord wa clamped at
different intervals after birth suggests that
the rat of the placental tramfmilon i
exceedingly rapid daring the firet seconds
{ Iife and then becomes progresvivelr
sower (Fig 0) One.quarter of the placen

vascnlar bed?
Althongh this study did pot porport t
antwer theee questiony it 15 posmble to

tl tr don or bout 40 ml of blood
epters the infant within 15 scconds. and
ooe hall {90 ml) within 60 seconds after
birth
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NORMAL FULL TERM INFANTS

55

PLASMA VOLUME (mi/ky}

& 5 8 n
HEMATOCRIT (par cent)
21"7 Correlation between bematoerit (r) and plusns olume (y) 6 M infant  bout  boursof ege

regresion lino can be dertred from the frmala y ~ 7815~ & 4676r and the tkope of thh I bt
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E
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Fig. 8. Corrvlation Letween red blood cell  Tome () and ol (y)m “Bmfan 1ot oy
fage The regrescon bne can be derns ed from the y 5913 Q2017 andibe dywelth bot

i statitically eendiust (7 0.05 0015 The standard de stion about the ke w83



THE BLOOD VOLUME OF THE YEWBORX IXTAXT

RATF OF PLACFNTAL TRANSFUSION

of

o
WD
LT -]
aL
oyl
LW}
- [}
.
“)
(1]
] ., & ™ »o
AACT0E
Fut 0. Hate of tal tranefosion as indeated by erage red blood cell olume t § hour of age
eord at different mtervals after barth, These iochade the 20 mfant who commprsed
the mnaneca te mnd. with the sdditxon of seren moce infants whow eords

cord Jamping groape,
wore lampad Kb vary ing Himes during the first mnot

1 hfs. The figures m parenthwses mcbcat the

mwmber of infants stxdwd durmg eech tie mterval

Further studies were performed to
determine whether the placenta! tram-
fodn could be doe to the inerease in
palmanary blood volume coincident with
expansion of the longa. Flve pat of
[nfante were compared, In each of the pairs
the time of cord elamping being the same
4 8,8 11 or 15 seconds). One infant of
cich palr was beeathing before the card
5 camped while the other had not as
yet breathed. The blood votumo and bema
tocrit were messured about | honr of age
Yo difference was found between the red
ecll yolume of the infants w ho had breathed
80d of those who had not berathed at the
time { cord.clampmg (Table 4) It wa
therefore coneluded that the immedmte
post netal traneer of blood from placent

to fetus wan not related to expanson of the
Iungs.

There way a marked deereas in blood
volume from 1.5 to 80 ml/kg during the
first 4 hours of 1He following & placental
tranafuaion.

The blood volume at 7* hours of age
tended to stabills arcund ane of two dif
ferent yolumes depending on the time of
cord-clamping. Infants with immediate
cord-elamping had an average blood vol
ume of 8% ml’kg with « 44 bematocrit.
Those with delayed cord-clamping had an
everage bived volnme of 93 mifkg with &
81  bematoerit

This investigation demonstrates that
the wide individual variation which was
found in the previoas stedies of blood ¥ol



510

RODERT USHER KT AL.

TanLe 4
Cord elamped befors broathing  Cordd clamped after breathing
erence
Agoat  Red blood eell At Redblooded]  Red biood ol
clmplng  volume age § br volmne age § b voltme
o o /g mlfkg
K 14 + ol o9
s e s 30 1
s 0.0 [3 ns -3
11 378 1 M s
is T 15 e _2y

ume In newhomn infants ean in large part
be attmbuted to yaritions in thno of cord
clamping and therefore to the amount of
placental transfusion, Infants who recefved
no plscental trancfuson had valnes during
the first hours of Iife which were very closs
to the mean values of & 78 ml/kg blood
volume & 48% venous hematocerit and &
32 mlfkg red cell volume Infants who
received a placents]l tramdoson had »
greater blood volume, hematocrit and red
cell yolame the amount of the increase
depending on the volume of the transfuslon.
Bome of the individaal varlation feond
wevicoaly may aleo have been doe to the
e of iess mecurate methods of measare-
nent In none of the previcus studies of
seonatal blood volume were estimations of
luplicate error of the method repocted.
[he 4% error in the metbod used here
wevented the otberwise unaccountabls
hangen In red cell volumes over & two-day
nterval in the same infant which have
weviously been reported to be as great as
B to 40 4 [14]). Serial measurements of
«d cell volume four times in three daya in
he present study varied by lees than 10

rom those which preceded or followed in
M of the 103 determinations, and varia
‘jons in no Infant exceeded 15+

There was found a 22 m! Incresw In
plaxms volume between 4 and .4 hours of
age Thiyexpansion of the circulation coukd
be due to s generalired decrease In vascular
tono but theres is o reason to suepect that
such a decreass in tons does oceur at this
age. It would seem mare likely thers js an
increass in circulation to some part or parts
of the body Bach » Jocal increass In cireo-
lation could occur in the gastromtestisa!
tract where thero s a change betwem
4 and 24 hours of age from a state of
insetivity to one of actlve function
Anglographic studtes of the neonatal ¢
culation have shown & marked inerease in
the gastrointestinal cirenlatfon at thi
period of life

Conclurions

Tho normal fallterm Infant delivered
by vagina recotves a placental transfosion
amounting to 1% of its original blood
volume if the cord is not clamped for &
minates after birth Most of thu tn%
fosed blood leaves tho cirealation fn the
form of a transudation of one balf of the
plasma volume during the fint 4 hours of
life The cardiovascalar amkl palmonar™
effects of thre extreme vawculard tention
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and pubsequent plowans t xn are
not known. Concomitent with the in
ereased red cell mam resulting from a
placenta] transfusion, there must also be
an increass In neonatal bilirobin forms
tion and in the iron store dunng in
fancy

The 22 m] Inerease in plaxma volume
between 4 and 24 hours of age is beheved
to be doe to s Jocalzed increase in the
elrculation to some part of the body such
u ths gastrointestinal traot. The final
Hood yolume of the newbarn infant once
shabilired after .4 hours of age, varies i
reetly with the hematocrit which fs tn
tum a function of the volume of pl 1

Bl

recetved a placental tramsfusion. This
decrease was brought aboat by the trans.
udation of one-balf of the orfginal plasma
volume eo that the venons hematoerit
rose from 48 % at birth to 64 % by 4 hours
In all but three of the infants stodied
there was an ineresss in blood volume
between 4 and *4 hoars of age which was
dus to an incresse in plasms volume
averaging 22 ml per infant. There was oo
appreciable change in blood volume be
tween 24 and T2 hours of age

The red cell volume remained stable
during the first three days of 1i{e in each of
the infants thoss who had received &

tranafoadon.

Summary

Serlal blood volume measurementa were
made in ¥7 normal full term Dewbarn
infants wing jodinated human allramin
At the moment of birth the newborn Infant
W3 extimated to have a blood volume of
78 ml/kg with & yenons hematocrit of 48 %.
When the cord-clamping was delayed for
8 mimgtes the blood volume increased by
81% to 128 mijkg This placental transtn
€ amounted to 168 ml for & 3,00 g
fnfant, onequarter of which ocourred In
the first 15 seconds, and ope-half within
60 seconds of birth. Btripplng of the umbili
el cord 10 times dnring tha 5 minntes dd
Dok inerrase the volume of the trantfusion.

When the placental tranafasion was pre-
vented by fmmedit clamping of the card,
u*bknlvv!umeddmttbnngv pprect
#biy during the fint 4 hoars of life On the
Other hand, there was a marked decrease
n Hood rolume from 128 to 80 mifkg
during the first 4 hoars tn infants who had

placental tr tned & red eell
volumo about 00 %, larger than those who
had not.

At 7° hoars of age the blood volums kad
stabilized after the plaxma shifts of the
first day of life and the range of values
extended from 75 to 107 mikg This
vuriatron between individoals was due in
large part to differences m hematocrit
which ranged from 39 o to 67 o, and these
in turn were related to the volome of pla
eental transfusion.

Average valoes t 7- hours for infants
who had received no placental transfosion
were 8° mifkg blood volume 31 mlfkg
red blood cell yolume 51 mifkg plazmae
volume and 44 , venoms bematoerit. For
infants who had received & placental trans.
funon they were 03 mlkg blood volume,
40 ml/kg red blood cell volame, 44 mlkg
‘Plavina vohime and 60 o venonshematoerit.
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The Body Density of Newbarn Infants

by BENT FRIIS-HANSEDN

The interest In the compositwn of the
human body bas been Incresstng in recent
Tears because metabollo studies have
shown that “body welght™ la too loose
wnlt of reference to wee when finer changes
in the xternal balance of the body have
to be defined. For example changes in
body weight may be the result of such
whdely different changes of the body com
Pooents ay changes in total body = ter
changes in the cellular mas of changes in
the amoant of fat tisne Ploneer work in
the study of body composition has been
earred out by Behnke (2] and by Moore
[4] and their collaborntore.

In dnits the measarements of body
density have proved to be an important
PArumeter ax an indrect way of mesvoring
the fat content of the body The lesical
method for this determination is the Ar
chimedes prinetple by which the volume of
2 body ts messured by weighing before and
durlng total mabmersion mmder water (the
hydrostatie method) or by measuring the
smount of water dwplaced by the body (the
water daplacement method) In the hu
man sabjoct & correetion for the afr vo-
fume in the respiratory tract {and the
E——

P o LT T T
xardelige | henaicn babood.

DO dot Posiatrica ‘ol 11

gastroitestinal tract) has to be introdu-
ced and both these methods require a
certain cooperation from the subjeet for
which remson they are not suitable for
we in infancy and & a conveqoence very
few determinationa of the demaity of the
Irring mewborn infants have ever been
carried out

In a previous paper a preliminary re
port [6] was grven of & method which has
been developed to overcoms some of these
difftculties, and a few prelimmary resnits
were grven. The prmciple of this method
ts that the volume of alr in & closed svatem
can bo ealculated from the pressure
changes fter & known amount of air has
been introdnced mto the system.

A womewhat similer principle w8 ued
in 181 by Planndler [13] who measared
the body volumes of deed infants by
measuring premure  hanges after having
induoed changes in the volume of & closed
cylinder by a piston-lk sction of the end
w 1, end Murhn & Hoobler [11) msasured
the derstty of children by pressure
changes 10 a respration meubator waing
the same technique as P{aundler Later
hohlranch (9] 1 1030 measured the
volume of living dogs and dead wnfants
in & steel box Into which air was pumped
from a burett nd the pressure changes
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Fig. 1 An instrwmment for mesagring the holy
denaity of lofani as deenbel in the text.

wete recorted. Recently the volume of the
living subgect ha been messured o s
cloned wvrtem where the ale volume b
determined tv Heltom dilutlon (5 15

-

4

@’

Anextemive review of the work done npto
1033 was given by Doyd (3]

The following is an extensive descrip-
tion of the method with s discussion of its
accurucy and some resaolts oltained
full-term normal babics.

Method

The alr volume within n air tight eham
ber can be messured by obeerving the In
crrase [n peemiire which takes place when a
known amount of air b pumped (o the
hamber When & beby is pleced [ the
lamber and the experiment | repeated
therel lem I [n the chamber and the pres-
w e increases sccondingly higher The vo-
lume of the baby mav then be ealeulsted s

Fir . A photograph of the mwirient, The preware chamber taell b aem m e backgproed
t the rght
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Fig 1. Abr prossre curre obtamad with an mfart ka the ebamber

the difference between the two meamure-
mrote

‘Tho Instrurnent which has been tonstrue-
ted {or this ptrposs s shown in Fics. 1 mnd
2. 1% eanalsts of air-tight chamber (D) with
votmne of  bout 15,000 mL It bes & Plex
Fim window et the top. The baby ean be
Placed fn the chamber by remaoving the lid
whith 1a placed at ono end of the cimmber
This Fid {s well Seolated by cork plates and
ean bo closed air-tight by six serews. This
hamber lo dtoa

One to two hours befors  meamrement b
made & wet diaper b placed m the chamber
in order to obtain saturated water vapoar in
wide tho Instrument When equilfbrmm bas
been obtamed the stopooel w elosed and the
Pressure mesanred on the manometer should
t 0 for the following 5
mmutes. Otherwise equibbermm will not yet
bave been obtamed. The water flsak w then
reised whersby the ar in the burett 4 pum-

1000 ml burett (B) by thick rab-
ber tabing (vecomm tublng) The menometer
#illed with  eoloured solution with  den
sty of 1000 t room temperature Finally
therola  atopeook in the top of the hamber
fonnrcting this to the room mr Doth the
¢hamber the burett and the manometer are
suTomnded by water Jcket in whxch the
water | kept ewreulating t comtant tem
Peraturs by the eyeloterm () (an Meetrie
Pamp with thermostatic reguiated heater)
Froally the barett ts t o owater

nto the tarett w at room temperature
which will deturb the temperature equilt
betum of the  pparstes.

The preswrs ks then resd on the mano-
meter at every minmt  The Lutbal hagh pres-
surp decreases by 5-10 mm dormg the first
2-J minutes (doe to the relative stow rom-
porambility of the ar and the sooummilated
beat haa to be grven off), baf after 3 minmtes
the preseurs shall remain constamt If it

flask. (4). The temperature of the room =

:'P&wv.n”‘Cu\dlhclppnnlm t
3

t fall tha leak. When
the pressaro bas been coastaut at the third,
fourth and fHth mirut the water inthe bu-
rett s allowed t flow back into the water
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Flz 4 Al presarre cunes from two messare.
ment on tbe same Infant the abr preeeore
being drawn on an ealamed seabe

flask  nd the water circulation to the jacket
surrounding the burett ik reopened The
stopeock | opreed apain and alter 8 minutes
the experiment | repented

B FRITS-TAXSEX

The -olume of the chamber s calenlte
{rom thy formula

PO +1000)_(Pep)T
T T

where | s the volume of al in the emptr
chamber plu the connection tabes P o th
barometrie premeure minus the prescare o
raturated water vapour t the grven roon
tempsrature cakenlated in mm H,0 Th
barometric prosure b oesmred on et
cury harometer which can be read t0 0 1 pm
Hg pi the ivcr=wse in preaeure o mm H,C
and T and 7' are the absolate temperatare
turing the experiment At constant tempers
ture this can be written ay
1=-r/p

When constant reealt have been ob-
t Ined jo two commecutive moessorements,
this value | taken ms the volume of the
empty box on that given day This can vary
from d 3 to day acconling to the mre of the
liap~r and the amount of water uwd for
wetting # Actually only minor veratons
ar found.
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Fig. 3 Carrevsimia ¢ thowem Fi 4 bt bresk mscen i curve 11 when the infuat taried eyiof
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Tazy 1 The body dennty and gestational age ser lengih, weight and bdy vol me of 29
wewborn infants aoll measured within the first 24 kre of | fe

Guetational
gz, Length,
weeics Be om
a9 & [
3 9 50
» 3 31
n 4 51
] 3 53
£ 4 u
+ L4 B0
0 3 80
40 ¢ 0
R 2 82
40 3 81
4 g &
1 9 a1
40 4 &1
40 Q a8,
4 4 az
40 d a2
1 3 at
? Q 20
1 é &2
4 2 3
41 e &
41 ? o4
4 I &3
41 I 53
n Q ™
42 ¥ st
3 I3
3 2 a

A newborn, nude baby bk then phioed n
ho chamber which hes a volume of sbout 15
Iers, bat frst  plastw catheter  pat
Sownnt the storach through the hoss the
Rvn-ahhuh-mtmwedumlthnnthnn
Plltopent conpent the air in the etomach
dreetly t  the arr surrounding the baby so
that o prsure grechent will exist Yhen the
baby i breathlng ecenly and pot erying
the wirwuys t  the lungs are ako open and
both the alr in the respuratory tract and in
Lh-:mhrmp-nhp-t m the preseurs
locrease daring the measrement and no
Cotrection for thom ir volumes ba t be

In the fine! eakculation of the

Tolxme of the baby Unfortunat Iv the ir
0 the bowwly earmot be exelsded in thos way
Mt when the alormioal wall w relaxrd the

Weight, Volasme Denmt
4 ™l #/ml
2830 3834 1.004
2000 7 1048
2050 3035 0990
0 302 1.08¢
1120 5398 owne
3940 3018 1004
2830 e 17
;i 134 LO&L
M a3 1039
2000 2| 1 680
40 1B Lao31
Al4n Pl 104
180 33 o
330 a2 1017
3530 1 o9l
870 »73 roM
3940 301 Lol
000 768 LOW
oo 2013 1.n83
3480 1032
kIt g 30 10w
1190 257 0.9%
3o DLt Toas
1830 Fivd 1088
3670 10808 Lom
50 b rsd Lo12
1350 384 0.008
3480 P13 ) 1089
ELEd 3343 113

ar m the bowels will lso participst in the
prewsure changes t  sOme extent.

The baby s then Ieft 1n the chamber for
18 muputes until the skin temperature ha
reached eq with the P
of the chamber Daring the period the Iid i
Joit onlv partly elowd. that o with & gup of
Lem t one end, and doeet mreenTrment
ha ¢ abowp that under these condtione the
concentration of oxygen in the box wll not
fall mgnificantly After 18 munutes the Ld
and the stopcotk are losd, and the pres
aure ts read ¢ every punat  for § mmates.
N\ow the will often decrrase gra
doally doe t  tbe fact that the respimatory
quotsent of the baby w ammlly below 1 6. If
the prewure {1crenses jt is a W that tem-
perature squnhbiion bas not yet boen ob-
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B FRIT-{LAXSEY

THE BODY DENSITY RELATED TO BODY WEIGHT
Tomen it Mo dsointoes s fowmd In €k heerive sl

prosvmeably bttt indeass
‘ 1

Dty poady gt

100"

1080

'd

- 1L00-

»o

Boag ot
4 ™ pre s

Fig 8 The body denrity phatted syaicst body weight.

tainedd pxl further time ba to be allowed for
equil brium, After 8 minutes 1000 m! of alr
1 apun pumped into the hamber aml the
peeure H read for another 10 rdnutes.
Presmure etove are then ot incil, aa shown
in Fig 3 x|l on an enlarpwd acabe tn Fig 4
When the beby remain  quiet during the
expenment strught Line curvea are obtained
and fter 18 minutea the experiment s stop-
Ll The prewsare i releesed by kettiog the
w ter out of the burett and the chamber
opeost and left partly open for ancther 10
rminutes, after which the xpefiment e

terd

If the baby crcs the sow dectearo of
pressure  upwt and the cxperumnent bas to
be stopped (Fig 5) It r acen that the slopo
of the high preewme 1 Fer 14 greater than
the mitwl curve presumably becure some
nitrogen and oxygen will be phyrically abwor
bexl in the flukl and fat tiwoes of the body
due to the inerewsed preesre bt 8 corree
tion for thr can be made by extrapolating
the curce backward to 8 mun tes when
the pressure was  pplied  Another straipht
line |a drswn from zero t me to 5 munutea
and the total pressure nercase b othe sum
of these two valura. After two succewdol
experiment the baby 1 removed and  flor

due thne for eruilibration the vohume of the
chamber js measurcd aguin and hould be
cxactly the same & befoce the babr w -
troluced

Results

The density of 20 newbomn infants, ol
below 24 hr of age hes been measured
The resnlt arcpresented in Table | wbere
{t i meen that the lemhty of & normal
nesbon beby varkes from 0 971 to 1 083,
(In these babies the gastrio catheter xas
not inserted.)

The avrrage valoe B 1030 with &
standard variation of +0 030 n ofder to
aco {f any refationship extsts bets een bodv
den<ity and body weight s scattergmm
was made asshown in Fig 6 There sceer
to be & alight tendenoy to lower deoaities
in Labies weighing more than 38 kg bat
the correfation 1 not a3 chear as might be
expected, H the hesvier babies had a big
her proportion of fat in their bodica het
does the denslty accm to vary with gests
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THE BODY DENSITY RELATED TO GESTATIONAL AGE

No qorrubaces b seen

Oty ey et
e

8 & 8 2

- —

6 4 & a4 &

Ty 7 mwquwdwﬁm*wmdmmmm

tonal age as seen in Fig 7 bat this ma
temml of narmal bebses inclodes anly the
period of 39 to 41 weeks, with & fow ex
ceptions. Further experiments may show
higher values earlier in f tal life sinee the
fat content of the body is known then to
be lower although this may be counter
balunerd by the lower mineral content

Dhcuseion

The aceuraey of th method has been
extimated by mewsuring the volume of &
dummy” eomisting of txo glass bottles
¢ach with & volume of 1868 ml. One bottle
bas in seven experiments been measured
% 1980 ml+29 ml, and the two bottles
with & volume of 3072 ml were measured as
%8 ml 151 ml n 2 experimenta.

The accuracy f the method ha aho
been checked by measaring threo stillborn
Edants (with no afr in the lungs or pas-
trointesttnal tract) They were measured
by the hydrostatic method to have body

volume of 1598 2337 and 3368 ml In the
pressure chamber the volume was deter
mined to be 1530 2315 and 3308 respec
tively

When the two sete of measurements of
the empty chamber carmed cut before
and after 2 baby had been measared were

paredin .3 ive
almost equal results were obt ined, the
standard deviation being 18 mlL

A wesknem in this method is that a
relative small volome (3000 ml) has been
determuped by subtracting two large vo-
lumes from each otber The accuracy ean
therefore be increased either by decreasing
the volume of the bax oc by pumping in
more air m both cases the increase in
peessure will be higher

Neither of these changes are practical
In the first caso the amount of oxygen oat
#ide the baby would not be sufflcient for
the baby for more than a few minutes
and 15 mmutes scerns to be the Jower time
limit for the experiment if prechse ewrves
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are 1o Le dmwn and too great preseure
variations mav Lo harmfal to the haby

In the present set up with & volume of
wbout 15 1 of atr in the closed svatem
nefther the oxygen tensfon w{ll drop nor
the carbondioxide increase tc dangerous
level during the experiment aod the ob-
tained inerease in preware i ke than
1000 mm H,0 which I+ not harm{nl to
the bat v \one of the babies have shown
any sigm of discomfort daring the cxperi
ment exeept for ordinary erving without
anv relation to the pressure changes

The re<ult  reported here are in fahdy
oo agreement with figures previoudy
reported in the Jiterature which have
moatly leen obtalned in still-bom or in
dead infapts.

The fint figures of the demity of in
fants wax repocted in 1803 by Meeh [10),
who found values ¢f 1030 and 104 in
twa dead premature balies welghing
1002 and ~05™ g respectively These figu
res were obtained Iy water dhepl

Later Sytebe!f [16] measared three dead
premature infants and found a demmity of
10°4 1031 and 1035 v hvdrodatic
determinations.

Seitz [14] waa interested In the import
ance of the heaviness of the head ay a
determining factor in the hend position of
the fetus 1n wtero He mensured 40 fetuses
by water Ysplacerment and found valoes
ranging from 1 040-1 0,5 The density of
living infant was first measured by
Oppenheimer (12] in 1012, He sabmerged
27 infant to the chin and mado later a
correction for the volumo of tho bead
eatenlated from its dismeters. His figures
vaned from 0 040 to 1 045 with a mean of
000*

hastner [8] using o mmilar technique

B rRISTIAXIEY

measared the volome of Loth dead and
living infants and obtained gravitles, for
living children, ranging from 0.883 to
124 and from 0897 to 1.381 for the
dead ones. The volume of 14 Infant
davers was mensared by Plamudler {13)
by the albove mentloned “plston-cham
ber™ technique He obtained & mean den
mty of 1143 in contrast to oaly 0.8R%
oltained in the same cadavers when mes-
wured Ly water displacement. This dif
ference was due to the alr in the bodys
alxlominal cavities, which on an average
amounted to 404 ml or about 12.8%; of the
volamo of the cadavers

DBarnum [1] measured the garity of
nins fetuscs by sugpending them tn dif
ferent salt molotions and obwerving the
gravity at which thev wonld float A
results varled ooly from 1040 to 10H4
except jn one infant which floated b
water

Bimilar resnits were obtained by Grif
fith [7] on 40 fetuses and stfll boen infants
Uy hydratatie weighing In the 38 freeh
cudavers ho obtained valnes of 1 032 st the
scond month to 1 040-1 060 at 0 months
of pextational age

Experiments arc now fn progres here
whero the fat content in newbom Infants
i+ estimated by simultansons determina
tlons of Lody density and total and extra
cellular water

Summary

r\mtthmihdmcﬂh\iby\nhkhtht
body density of tho new born infant cen bt
meamred in viva. The average reeult ob
tained in *0 newbom fnfanta, sl below 4
hri of age i 1 030 with a standerd deri
tion of + 0 030
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CASE REPORT

Retienlodarcomatosts tn Twins

b B ZACHAU-CHRISTIANSEN amd P AL RASMUSSF

Frosy she Chiiren  Hosputal (}ood T Tudead N1 TPuislopn C Johasan D) Fugicallon.
Coprabagm

Malignant bacmatoloptes] divcawe In
trins are extremely mre Moot report
[- © 10 11 13 15} have desht with acute
teuhaemia in kdenticml twipy »ho have
succamberd to the deease In chikdhood
nften ore rapklly than geoat in thi di
e

In Frandinavie Wepeline & Paseo (10}
have deseriled Fubarmia in # set of mono-
ypotic tuns who lked about 10 month
of apr at un interval of 33 dave.

Leulaernis has bern reported alo in
wlult identical iwin< {1 0 0 18]

Anrmng spproximatels 500 chikdnn with
ferbaemm I ereen {12] foumd 11 twins, al}
Uecordant snd wevcral papers repanding
the discordant ocearrence of deuksomia in
monoavete tene and cooronlant as
well & discordant ss davgotie teios have
been publihed (4 0 10 17 1d}

We bave not heen alle to find any cascs
of reticulosrcmat m1 fn twine in the
Iterature  nd therefore ferf that the {6}
joumg cace report  moav bLe of interest

Cae Reports
Yt 4 in 11 month-ob) o] Admatted
withd spwpas T ball-ablugm (sped 11
Thesr pa wnt rrbaded M the 383
1991 sady on The  ym wwmee | Mregmamey ond
Delicery to the § bund arrwd na U ihe T
ersity Thompetal. { opernhagm

ant 14 years) werr In pood beahh, Toe
common mother pow 33 yrare okl bad al
wavs had a iendency 10 anaecm. Dwng
frer ertoned prepwsacy ahe had o e
wifeetion, nd  veary later poeurone.
Ia the aotuman of 181 he beeams Joex
patt; contreecpttves hal not been <t
Al t wnnal blemdigr ot the tme of the
e ynewsnd period and  gain after 4 oed i
of xe<tation. In the nd month oruesy @
(retion which 3ickded o euiphamethosk
the onl  pharmacon grien during preymaner
%0 other i wasws and po  atrew
In the B h month of gretation the reother
arazioben derel we found 1 be W
shr w  mmedmt bomdimseed ¢ s
Bty department and treated durmg tee 1
wrek  hefors deirery w h 3 binod e
{awamia (a toral of 15300 mi) (Al (he dosent
were  ppaceuily bralth 1% month ltet)
Twraty dava before deber wn “‘tk’
etammation peivmetn s ons far
frat time darmg the prepnancy  Treeesed
loctal does 3 Dhareng the Lt weeks o
prstation she developed mikd L prdewss,
which wa treated sith benx bn droffert
1saxule (Conavi®) for & week,
Dielrrery started sponitarseosh o
baby % born in crphatic presniaton st
hours labour <o sphyxs. Burth so
#~00 1 The nfam sppeared 1 be pato™
sxd dad ot exhitet any clen)  baormeh
tre
She wn  brewstdod oned the e o 3
wontin Decekpeent durins the firm woslhs
nortal. Could 1ift bee bead w hen prone £



RETTCULOSARCOMATOSTS I TWIXS

wreky, emile at 6 weeks, hold ber head up
at 3 monthe, and grab  bject shortly after
Theresfter she had been somewbat retarded.
Could not sit withoat support tntll § monthe,
fined too hittle {n welight, burt did not show
actonl olgns of disease. Had 3 diphtheria
tetarmw and potle trmaunirationa ¢ 8 to T
manthe. At the age of 10 months the infant
surted vowiting, developed anocexia, had
throsh in the oral cavity got Iimp end tired,
and had Joosn stoals.

On admission, st the ags of 11 menths, the
% lewn and limp. Bhe could stand when
spparted, but not alone. Thero was & severs
monibase infection of the oral cavity nd
Vray examination gave rise to & suspicion
that the infactlen had spresd t the oeeo-
phagos.

Treatrent was sturted with dlet, electro-
Iytes, and blood tranaustoos. Topically she
was moeared with gemtien vicket and silver
sirate and trested arally with nystatin (a
mintion of Mycostatm®) Neverthaloss, it
proved

Enting continned Two weeks after admbmdon
the patient started runniog m temperature
A arinary fnfection was treated with sul

X' palpable lymph nodew

Thres weeks after admiwion the patient
bran to how tremuletion, but was stll
eonmelony, developed rigidity of the back, and
became hypertonic. Treatment with benx
ezol (Prregit ®) waa inwitated.

Izn.-mndunn.bnpukmmmbe

tomeraly and died
Laboretory [ad ngs

Welcht, 69406330 ¢ Lensth, 0 em
Blood. Group A,. D ner. Hb 108 44
M2 111 g per 100 ml, Leveoey 2 10,

few days later
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1200, 2300 pee a1, normal differcntial count.
Flatelets 83,00-17 000 per al.

Aspiration of bore marrow showed hyper
plestio lsukopoiesl ahifted t the | ft, pre-
sumably & s(gn of simple infectlou affection.
Blood cultures showed no growth of bacterla
oc {unge

ESR (mloro) 8, 11 4 mm per hour Pro-
tein fn serum 5.3—4.5 g per 100 m! (albumln
280-234 glob. 048058, g,gloh 0.89-
048, fglob. 046055 yglob 068-0868)

GO-tranmminase, QP-trapmminase, and
thymol resction elevated jn the terminal
stage when the prothrombin eontent of the
blood wa 17%. Berum hron 73 and trans.
{errin 250 gt per 100 ml. Berum cakefum 4 1
and serum phosphat 2.0 mEq per L Berum
creatining 0.02-0.50 mg per 100 m!

Spimal f1 1d 1-0-% coll (mononoel) per
L. Protem 17 mg per 100 ml Glocoms 60-10-
60 mg per 100 mL \  growth of basteria or
fungl.

EEG: Revero dif se dysthythmia, wit
hout foeal or paroxymmal boormallties.

L raer On one occaslon keutocyturns, onee
traces of protein, no growth of bacterie. Nor
mal ehroroatographic ppearance.

Foswcsr A fow times traces of blood
mathogenio bacterls (pathogerse coli stram=
inctoded) 1n 11 cultures, but growth of Can
dula albicans and Hhodotorula.

Xrwy examineteons Chests Normal on ed
mrmlon, later & Iymph nods b the Jeft hiheg
wereening showsd nosigmof  subphrenlo ab-
sceon. Gastro-intestinal tract; Passro nor
mal

ECG “Normal axia, flat T waves, normal
antncalar eomphexen.

Pus from middlr cart \o growth of bas
tena

Tutopry
Hpar~ muooous a~eretion ia the bronehr
On cut surisre, the tungy showed sratters)
t leetatm arean. Lymph nodes up to 2 em
s were foand in the hilt, medut boem,
and paratracheal arves
Oewophagia of ecomrw ealibrr othereias
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1 Photomierograph of hepatee thnoe (Twin
lew showkng perivas-ulsr evllolar

mftratine.

:

oormal. Htomach and intestinal canal nor
mal

Liver 18 9 4 cm. On the mirfsce and eut
rarface there were lll-deflned  greyish-red
area uptoleminabze Spleend 3 om.
Rurface and eut morface na o the liver Aloag
the aorta there ere partmlly confluent mas-
#¢1, 3 4 em in sree Jooking like lymph nodes,

Braln ondenatons. Other organs normal

Urecroswopee findings (cf Fign 1-3)

In the Iymph nodes the Iymphoml etro-
ture wu obllterated, and there were wide-
speead infiltentions of medrum-sleed eelh
with ronnd-edged nuclel and prominent nuo-
eoll. Cytoplasm rather ampls The splenkc
therue was of tho sme structure

Liver: In the perfportal areas large inflltra
tions with similar cells, interstitully small
wirafiar inilitrationy. Jlarked 1ty degenera

B ZACTLAU-CHRISTIAXSEN AXD P A, RASMUSIEN

~ L 1]
Fia ~ Highpower lew sbowing that the -
of ol

fdtrathom eondet un parcoma

tion, In plects hacmorrheges and  slght
1endency 1o Decrores.

Reattered in the braln and in severs] places
in the beptomeninges perivascular infikrs
thons with eells like thowe found in the kyaph
nodes, shoving nuckear polvmorphian ssd
a few mitosen.

Culture from varku organ revessd
geam [osl vo diplococed in the corebra] timo?
and non haemolytls streptococes in the pab ¢
rmonary tuese No growth of fung

Case rammary

Aprl aged 11 monthe twin A wesad
mitted after faflure to thrive for o &%
months, with vomlting and durrbose
She had monllials Infection of the orel !
cuvity and presumably alm of the oew-
phagus. Bhe gradmlly developed & septec
condhtion with eersbral frritation, bat 8
Tormal apinal flusd.
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photericin B that the fungal fnfection
yielded.

Jawndice appesred the patient de
tetioeated and died 5 weeks after admis-

Ticin B

The twn eister of the former wys admitted

4 Ut 3ame 1ime with dyspepvia
e % born 15 minutes after Twin A
Presented by the breech, delivered by the
wetbod of Bracht. \  asphyam Buoth
l‘a_ﬂﬁ‘m. O placenta, memhrunes
lyers could not be e« N

scparat

y
Mwtrttion, d and

On edinjsson pale and lean, bat alert
Able to stand »hen supported. Rumning &
law-grade fever and had cotturse which yiel
ded to mlphamwthirole

This twin also hed & mon,luasks infestion of
the oral cuvity but 1t eould be kept in ¢heck

gontianvioket and siver nitrat  Late

lowgrade ferer thought to be dua t  otitis
meds, which responded adequately to penl
athn and m;

d a cond!

EHMA_P;Lhmdwm(hl
™De rymptome as Twin A, bot milder
aad withowy dierrhoes.

twmn of eerebral irntation with tremor
After blood tranefusion she wes trupeler
red to the Radiumn Centre for kocal irradia
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thon, but dixd 9 daya later after a total stay
in bospuials 6f 2 manthe, f.6 3 weeks after
Twin A Bhe had reeelved 3 semions of radim
tion Terminally ahe exhibited & genernlanl
scarlatiniform exanthema.

Labortory findings

Weight 7410-T080 g Length, 7 om

Hood Group A,. D ueg 1ib 98, 108,
96 g per 100 ml. Mean corpuscular volume
60 08 mpl Mean harmaglobin
concentrtion *3 19 g per 100 ml. Lewco-
cytes 6200-4800 per ul, mhift to the left
Plateletn (terminal stage) 1,000 per sl

Aspitation of hone rarrow showed hyper
plastic leukopolests with a markel shift to
the left anl toxie charsctenatics o2 well aa
amplo erythropoks=h shifted to the keft.
Thoese findlngs to s pon-spec]
fic preeumably highly toxie sction upon the
bonie martow  Calture from the bone marrow
showed no grawth

LB R (micro) 15-31 mum per hoar merum
proteln 70 g per 100 mi (albumin 3.88,
«-glob. 038, a.glob 117 pghob 086,
y-glob. 0.7

Berum iron *0 ug and serum ereatinine
0 50 mg per 100 ml

Urine Leucocytura on sdmiwion, still
traccs of protein, growth of E. eoli. Chroma
tography noemal.

Foecess No growth of pathogenie bactena

1/ (pathogenic toll straina incladed) Growmth of
.

Rhodotorula and Cryptococous.

Y roy zam sation Chest FRhowed in
creaved lung markings in the perihilar areas.
Oeopbagus: Nermal.

Dus from the middle ears (rowth of poen
mococed.

Awtopry (P Mever M D)

Bome mucous, hasmorrhagio secretron in
the bronehl In the lungs scattered pooumo-
nic beslons, a fow Iymph nodes along the
trachea and in the medmstinom.

Apart from cadaverosis of the stormach,
the allmentary tract was normal. No aboor
mality of the other organs studled The
beuin was not examined.

B IACTAU-CTIRISTIANBEN AND P A RARMUSALY

Areroacopee fiadings
In the torsils tomour tisee with merked
nuclear polymorphirn. The tiwon was of

tlarue In the lymph nodes and epleen. In the
lver alwo tumour tiwuo with atypcal, large
vacnolated reticutum erlls, & number of mi-
towsa, ocensional glant cells and minor ane
plastic, uncharacteristle cella. In the lung
kdentlcal tumour tiseus {n some places quite
well deflned. The bone marrow showed mar
kexl hyperplasia but Do tumour theme

Case summary

Twin B a ghl, aged 11 moaths. The
twing wers premumably monozypotie (o
Macenta and Llood group) The cewe
history is very much like that of Twin &,
only B wan kess delilitated on admission.

Biopay from the tonlls showed reticulo-
sarcoma, Despite [matitated radiotherapy
the infant died 2 months after admbsion
The diagnosis was confirmed post mortem.

Duscursion

Acrording to Murphv [14] the malignant
diseasca of the blood In childhood comprise
acute lenkaemla where it may be diffi-
cult to clamify the disease ss mycoid,
Iymphoid or monocytle and chrok
myeloid lenkaemia which makes up only
8% of tho lenkmemias in chikibood, and
lastly Hodgkins diecase and the lymp-
hosarcoma—reticulosmrenma groop

Dunksh statistics on causcs of death in
the age group 0-14 years indicate that the
Hodgkin—sareoma group makes up abodt
10% of the malignant haematologieal
dmeancs, of which 40-50 cases arc secn pe7
anxum The incidence of lenksemia among
boye and girls is 2.1 and baif the cases
ocenur in the 1et to 4th vear of Lie Hods
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kins dmease and lymphowarcoma-ret!
enlomreoma in chilkdhood oceur predomi
mntly in the age group 10 to 14 yearw, al
most exelpavely fn boye

The differential dmgnoss between the
two disexses m bardly defnite: sarcoma
scems to be three times as common as
Hodglm s disease and Dargeca [7] has
reparted that 5% of all malignant disenses
In chiidhood belong to the lymphosar
touna-—Teticulosarcoma group.

The fact that the mentioned malignant
hermatologcal diseuses may oceur early
in the finat years of Lfo tnd that the

57

baematogenous metastase, via the mater
pal blood from the donors from whom she
receired tranxfunmons shortly before the
birth of the twins aleo scerms to h ve been
excloded.

It does not seem likely that the radia
tion dose received through the Ay
examination skortly befure delivery can be
attributed with any aetsological signii
cance

That the twins wers monoxvgutic was
pot proved on the basis of ordinary genetle
principies, as we did not do an extended

cincxaes or at least the predisposition to the
dhesses might bo congenital. The predis-
position to the malignant disenses of the
Mood may be inherited through the
tamlcr;-tqm]gm,uindlmtedby
the definite famlal ocrurrence of leakae
nis. Fature chromosomal resesrch will
pomibiy uncover the morpbological basts.
Tt may aleo be frgined that & !

logical study or transplantation, bat
the description of the common placents
and the faet that both infants were A, D
peg as well an their appearsnce mdicate
that they were nwmozygotic

Both infants had severe moniliesds
twin A with dissemmation to the oewo-
phagus Thisf+ 2 common finding m infants
with malignant diseases. The Literature on

o s0me other cell damage (virus infec
thoal) might ocenr In fostal life. In caves
o econcocdance in identfcal twins such
damage ot ha ve taken place in the course
ol the eerly divieions of the oyum.
1o very zare cecos (3 5 7] malignent
"“‘mnhﬂm disenses in mmm have
been deseribed as 1

iliashe has recently been reviewed by
Egeblad [8]

Summary
Reticnkwarcoratoss occurred 1n & set
of twine who ero assumed to have been
From the age of 10 monthe
tho patients ahowed laek of thriving and

Bwesse. In our case the maLber way
beslthy and ehe has later given birth to
& bealthy iufant. The possibility of &

infecth pecially moniliaes They gra
dualty developed shne of cerebral affeo-
tion, nd died t the age of approxima-
tely 13 months at an interval of 3 weeln.
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Swedish Pediatme Soaiety
Aleeting Febe § 1063

C G Brgrrond end O Qrist Lat
Eacty Operation of Lryptorchism

At previoss follow-up stndies of patients
operated upon for eryptorehiam the tmpres
o0 wa guined thet early oporatioow Le.
periormed before the age of 44 jeerm gurn
& lbm satielactory fma) reeutt than operations
e in the prepuberal yesrs. The prosent
krvestagation was rmde t verify thie o
Tremion. Trodng the pecod 1653 through
1837 operation wwe performed oq 42 pathenty
wader wx yoare of age \With  few warep
thoea ol had wn fngormal hernm which was
the frmedmts conse of the operation. The
eontrod group ccowlsted of patients opemated
darleg the s persod xt the age of $-14
3 asd who bad  herooa befors
the oprration. The totsl umber of patients
W 33 of whoen 88 wwre wd. 1o the

and

U en Exbr \mgre Laresem and Beagt
Perssan Glatvee Talerunee jn the hevostal
Perted

Glocose tolerante was deterrmaned by
meany of an Infravenous toleranee test 1o 6o
foll term chikdrem aged & hours ¢t 7 deyn
The lowest valots wers  btamed duning the
Oret 24 bowrs of Id  ahtboogh the resnlt
remymed kow duting the et necnatal
period and wrrs aipnafxcantly lower iban m
older shikdren. Resulis are dueossed

B LuwiMed axd K. Ebemgren Osteomyelit «
In Infants

Dumog the yvers 104660 163 cases of
oateanyeinn o huldren ware treated ak

Yowager age group 37 testew mere operated
a5d reetamired. The correspandmg figurs
for the prepuleral grovp wae 40 trvtos. Re-
operationn were mada ko 7 and § cescs me-
Poetively and m theso the romlt  frer the
o operation was conmdered a3 the fioal
resalt The period of observation -aned fram
128 jear.

The mimnediat rraults in both groape wers
themmn thaboot %0 of the testes placrd
™ the acrotum. At the fallow.ap the group
o patwnis oprrated befors the sxe of B
*honed & setefactory roalt in 77 .. In the
PR ol the patbents the tevhele was outnde
the vt amdfor trophed. Of the patworel
g only 43¢ of the 40 teatacies exammed
S eTe normal. The result of the m evtigation
dors mot faveur the unproason that eardy
AL for ayptockm D lew Mbw-
fectory resalts than

towt year of i wwre followed up by &
rural and roentgrnological exsmdnaton bet

the bed oow of infante wes ppmrenr OF the
238 mfants 1 abowed later symoptoms, 7 very
shight aymptoma 4 were aralids sad one
bad ded dormg tremtmeut Threo of the In
alids and the 000 who died bed an oeco-
arthritw of the bip. The fourth myvahd had
on owtevarthnth of the knee All cnses of
catecarthnitm of the Jup under four months
of ageled tmralidity All the older Juldren
bealed without later srmptocne Thers b &
correlation between  the asatamy of the
sttt o the hip jalat ¢ different ages and
the tocabma1ion of the inflermnatory procew
" &

op

in metaphvrh aad eplphyss. The 18 comey
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wlho received heparin trestmont in combina

PROCEEDIY(S OF PEDIATRIO SOCIETIES

R Ihilleeg P P Hilberg and I Dlsm

tion with itdotion and surgricn] drob
showed the best remubta. There B o reason
to withhokl penkeillin initially before the bac
terfologlen] culture report arrhves. It i [m
portant 1o bear the drease in mind so that
it ahon L be seepectedd carly & pancture done
and a bacteriolomcal dagnod  made

Yugre Larsse  Dengt Perssn Gcan Sterky
ond Claex Therén Heavy Exercies in Jave-
nile Diabetes—Circulatory aod Metaboli
Oliers atinns (The ™\ asalopp” Staly)

Rix dmbetie bove and six non-dmbethe
controls, age 15-18 yrarn, were atudiced o)
luring & 1 ‘0 monthw period of intcree phy
afcnl training b) at m ma imal » xk el of
15 minutes d mation and ¢) during a heary
three hours ok nim, repeatrs [ three con
recuti o laya, The working capsaty ex
prewed & PWCppy andd #4 maximal oxygen
aptele Impro vl significantly  luring the
tmining perod, aml the leart olume I
erenard. In thew respect  the disbetics and
the controls Iehaved [n the same manner
During the short wark led the FFA-con
centration of plasmm decrrassl in both
groupm, but imnediately after work there
wus an (neTewae in the FFAJevel which was
mom pronounced in the disbethe boys than
In the tontroh. The mechankeal effickney

)m-lm!’h!h-xbo(hmq-u. During the pro.
Jorged work a significant FFA tncrease oo
currel in the non<lmbetio subjects, while
thete were conmderable indl Hdual variation
in the dlabetien. The catecholamunes in
creased Kentically in both groups, The et
age kevels of serum  hakesterol, pltoepholipkts
und triglycerides were samew hat kower in the
dmbetic bays than in the eontroh during the
trabning period  but within porral limits in
bot! groups. N\o signifi~ant hanges wrre
abmerred in these Uplds.

quist Antificlal Fenting i School children

During the sutumn of 198 & peculiar pley
behavior has been  bacrved In some of the
schools In the neighbourbood of Stackhoim,
The epiaod  fo described aa follows: The vo-
lumteer squmts, breathes beeply 10 times and
then atande up quickly A Jriend then em-
braces him and sqeezcy hos chest hard for
some mecondd, while the volunteer o
breathing. The latter then faints and falh
int  the armm of his Idend Becawse of the
powibllity of dangerous sequelse this type
of play was foriddden by the achool physt
¢lan. To atody the in ‘ol &l physiclogy foar
papil who had cech fainted 10-20 times
were gent for & atrict examioation. BOG was
taken doring each separste phase of the set
amd then duning the whole experiment The
blood preseure was alo cheeked. It waa
ahown that already doring the hyperventils
tion, the pube was accelerated from ea 83
beat ‘min. to sbout 1 3-135 In eonnectim
with the squeeing the blood preseure sask
and the pube rate increased to 130 just be-
fore the fal ting The volanteer then was un
cotrsclous for somne secawis. On waking
there was & relative bradyewrdss with
Pubse of 60-70 beate/min With a hyperven
tilation alialonis and pnoca  induced Pro-
bahly becatse of thiv, the volunteer v oo
Terding of suffocation, bat oo the contrary
one of enjoyment The raphl posturs! chenge
the exapiration aguinst closed glottm and the
squeening of the elist then cooperate
restricting the venoms return of the right
atrfum The result b a diminisled disatolie
fllung low cardlac output lowered blood
Peesenre cerebral ansemis and famtmg. The
frequency of this falnting piay was quite
different n the different schools Ome oo
dcnes I different distribution of sockl
froupe in the three scliool dutncts 1n qert-
tion had any Igniflcance In ths regect

Bleeting Mareh 15 1963
The School Lunch
Panel discussion

Jloderator L. S3derhjelm
(To be publuhed | Semal  Lakertid ingen)
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J Cextz, R. Jagenburg and . Zetterstrim
Tyroanons

The fnieal and leboratory findings in
swven children with an inborn error of meta
bolsen whah mmy be defined as tyrosmosss
was reparted. The symptome related to the
metabobe dofect are briefly as  llows. Hepa
tomepaly has been noted rather early usa-
ally during infanay In three of the patients,
the Urer ciseass hex been progreming and
death from llver fafture has occarred during
exrty Lfe. In the remaining 4 caves thero haa
not been eny marked dieturbance { hrer
fonetion, although the enlargement of the
rer hes persisted. ANl pathente, exeept one
who ched at the age of 4 moaths, bu -6 deve-
loped  typecal Fancon! syndrome with mal
thple rena] tubula defects causing vitamin
D refractory nokets, among other symop-
toms. The ilver surface hms been podular

gne.
*ven patients belong t  four dlfferent fami
Les Briog In & very locakzed aree m south
wexten Sweden. Stadios of the patbogeoens
hare demonstrated an brormallty i tyro-
e liem canang an ol
fyrodne  parahydroryphenytpyrovat p-

ylaotat and p-hydroxyphenyl
eectat polnting t e complst blook in the
oxklation of parshydroxyphenylpyru at t
Iorongentiinks acld., Most hkely thre met
bolie ervor canscs damage to the lver and
el tubules in some way which 14 yet not
wdetstond. The relatim between this o
Tatia defect and other types of the Fan-
ol syndrome as well s with some earber
dreeribed epsen with tyrosinosts, will be dis-

A N
Auhlhn..‘::,! cenatal Asphyxis with

X
r_] ::hluvhni-unbombym

Perovysmal techyexrdla. These arrhythmias
A7¢ Pelat vely rare may be difficult t dog

Doso bt most cuecs respond satiadactorily
t digital. Faiure t detect the arrhvthmin
may lead to the mfant death, theroby con
tribating to the high mortality during the
first week of Lif Another ewse of atrial
flutter bas recently been treated at car hne-
Petal where the question arskes wbether the
flutter resulted in asphyxia or the arthyth.

of trial fintter among 54 caves of paroxys-
] tachyoardi in infaney 1t s concluded
that the latter relatuorahip b present m thie
cmmer 1) ftotters usaally ahow no slgns of beart
failure beeause of the low  entncular fre
quency dus to atrioventneular block — 2)
post tachyeardiac ECO m this emec showed
none { the abnormel P waves which are
olten seen after severe trual fhrtters m in-
fancy Prellminery resalts from animal expe-
fments shows that no Pw ve changre
appear at thess atril frequences unt @ in
doced tachyeardia has been present for 3-7
days.—The fact that the mother s an elder]
prmupars. with an fstromental delirery s

B. Karlssen, L. Gardestrim, I Theregren
and F Jocebssen Social Adsptaton
Young Adults with Cerebral Palsy

A medico-sonial [nveshigahon of 189 cere-
bral paley patients botween 16-23 years of
age shows that 0 patwmts (48 %) bave no
occupation and 55 patwnts (28 ) arv em-

therr emplovabality w related to the degree of
mntor bandweap and t  the mentsl retards
twon. Patient wnth diplgia (paraplepm)
mansge best occupatiooally whie the poust
Hilithes are cousmderably poarer for patherts



nas

with tetraplegia and mixed forms. Tho chief
rewsont why *0 patient b © no oceupation
an severe motar handicap in 4 eween, epllep-
m in 3, and mental retardation in 6 canca
Tiirty pationts have » markedly reduveed
employability and the chief reason for this
H in moat canes & bebavior pattern clarao-
terired iy inabijity to concentrat  protanged
roaction time lack T deckeon and moderat

mental tetardation  Epdlepsy and motoe In
capacity disables only & few patlent In thh
group. T Investiatin polnts out that
Inteneive treatment of clilkdren with cere.
Lral paby aught to be followed by an inten
sificd therapy of ymmger wlult cerehral
pata patients,

K. Retfrer The \ANXY Syndrom

In the XXXX) sgyndrome there are 40
chromasomes, three of which are superno
ey \ chromowomer B wderee that
theee arn pc ol romosomes i demonatrated
by the fact that they show the rame in
ercased DNA mynthests when labelled with
fetopes (trittumthymidine} se does one of
the mex chromosctors (n & notmal femalke
JMorcover person with XXXTXY svidrome
predominantly ha  three sex chromatin
bodion In their cell nuelel Other charactes
tistses of the WA X\ ) syndrome are extreme
mental retardation and genital underdeve-
lopment In many cases there are also  kele

al malformations, strabismus and cardme
/or renal gbnormalltien, A cene of XXXAY
syndrome {9 dencribel. The patient was T
year old and shoned most f tho typical
roanifostations, The parent and & yoanger
brother re heaithy

E. Netrby Gun Carlsirim R
and S Gard \aceination with Inactivated
Memtby ¥ ccine

As & primary step in analyeh of the ffi
cacy of inectivated mensles vaccines, o

TROCEFDINGS OF PEDLATRIC SOUTETIER

smallacale fickd tria] was undertaken. The
vaceing wed was mado avalabls by the
Plizer Remearch Laboratoeics. It was pro-
dred in kidney tissne eultures,
fnactivated with formalin and purifed and
concentrated by precipltation with ahmi
num sulpbate which also acts as an adjo-
vant A total of 87 chldren aged 6t 18
months were immunirel by three monthly
kret of one ml of vacelne given intramos-
culstly Tho preecnoe of antibolss I sera
colkected before and 10 to 14 days after the
lant (njection of aceine was determined by
three dufferent techniques neutraliration,
bemagghutination inhibition (HI) and eomp-
lement fixation (CF) testa. Among 53 chikd
ren, who were fully vaceinated and not ex
poed to measkes during the course of Im
munization, antibodwes were deteeted in 84
(88 +) with HI testa and in 51 ($3 %) with
neatraleation testa, wherras CF tests de-
monstmated con eredone In only 42 (78%)
hildren. The serum tliers reached were
about lalf thoss demonstrablo after o pato-
ral measies | feetlon Chitdren who roceived
only two dosea of vacoine exhibited serum
titers eonsiderubly Jower than thowe with the
full courec of thres injectiony. The serum
t ters of ohildren, presumnably expowd to
morwdos during the period of vacemation,
were  bout twice aa high as thoso after
natural infection. A similar booster effect
was demonstrated In the only child of the
group with pre-vacomation antibodws For
ther experiment bave now been mutlated t
analyso powible advantages of the uw of &
concentrated amd highly purified inactivatad
moasics yaceine of & somewbat new type
consisting principally of the antigon fraction
whio] earrics the homagglutinating activities
of the virns and s prevent in the envelope of
the vinm particlos. This antigen stiaktes
tho productien { specific peatratzmg anti-
bodies when uwed for fmmuniztion of ant
mals.
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€. Klackenberg  Seep Behavioe i Young
Chddrem

This report comes from the prospective
Jowgitodmal growth stody ai the Pedistrie
Chaje of Karolitaka 8jukimuwt The uthor
grves etatletical data concerning the duration
ol sleeping time end frequencies of akeep
deturbences at varioos bevels up to 3 yeurs
of age Correlation—calenlations sbaw that
durmg long perods there i some prrsistenes
11 desp brhuvior Thers are no significant
dfferences corrviated t sex, socialgroup,
brth-order of profesional stetus of the
eathers, A group of children with deturban

Inogroatinoed broast feedmg

The etudy will be publutued in Acks Poeduat
Seckh )

Hens-Jigen A dersen Scem P Fillarim
ad Jun Taberg Cows MITk Int lerance
o2 Cawse of Malebsorbten

Beveral infamts whh maisbaorbtbon, pro-

kifted secine three cawes of paralytic polio
bhaye heen obsrrved, ax compared with 400
cuws in pon-rectinared mdividuale. In 1062
total of four eww« { pamlistic palic were
reghtered. X serrc us guleeflects wero obser
ved following more than [ mullion jee-
tioes of Bwedsh wocme The campaign
should continue 1) ARl pre-schood chikiren
should be vacemated (at prevent onky aboat
70% ar vacemated). o well as all young
adolt ( t present about 60 ) ) A con
ecentrated vaccine houtd be prepared for nw
m s quadruple-vaccme duning the fmy s
‘monthe of I (sch & vactioe w outd armpllly
the routwe of veccnations) 3) The momm
nlty should be kept up Eilled pobio ecme
prevents paralytic polio bt ot contagem
Individoals with high titers of humoral ant
bodr—even if the are megumed through
vacrination with klled vacemne—hare  rela
tive Jocal ymmunity In the gut Atraios f
polioriras have relatively seidom been wo-
Jated in specanens went to Bwedmb cienboges!

X tmw! b thus

bably dow to some factor in cow  milk, not
temtical with lectose bave been cbeerved
hering revent yewrs at the Pedmtrio Clmds in
Oothwnborg.  Bymptome:  -omuting  oowe
WabTy ftools wasting on adminktrston and
Tedmoktration of cow milk. Bymptoms
dumpoear on breast mik feeding Stemtoer
b and low xylose abworbtion oo eow
"k, The malaheorbtion does not seem t be
dor 1 rapid peemgn At the age of €12
omiba tolerancs for evw milk des eloped.
Tusleraoes ¢ largs mounts of gluten ppe-
1 sobequently fn some owers. At the age
-3 yoars, these patiemts were normully

® regards weight and heigbt and
¥ad pornal eteols, alihoogh they had been
T o regular diet, which mcloded phywo-

U Banger 3. Cord end R Lagerer
Vien «0 Different Pebovaccints -
qmlmmdlmtbemlw

YN Among ¢ mithon who ance
thm harve been veceinated with Swedwh

becorne more wnfrequent  further resson to
keep up the imommnity Liw -scome pves
humeotal ea woll a1 kecal somunty The for
mer way shown by te to be eatfe~tocy
thres and & balf yewrs after vacenation w ben
pereans who hed recelved only knlled  secine
wrre protected monly 70 W cames. The [rve
vateines are not stable and 1t w pow ble
(thoagh ot proved) that thess straioe he

canerd paralyte pollo m man, Recently an
Amencan committer cetimated the namber
of such cases to be 7 after 31 mullon  accoa
tions with typr 1 and 11 fter 15 million
vacemations with type & Otber viruscew for
mutance 81 40 (whwh in experimental wark
on ba w caused ha

been found m the Ine actine a3 weil s 1n
the formalmusd infled vaccne Bwwedmh
plans are ¢ contmoe bawo ummreUTaton
with kafled vacoine and next yrar estry ot
» begier fid rmal, adminktermg bve vac
cme t mdividoal who have earber reeeived
nfled  seeme

R iger Lagercrants, Stockholm




TR

Acta Prdintnes 52 531 Bept, 1963

NEW BOOK RECEIVED

Bools reerived By the dcta Paodintrben are
achnowdedond under thiv besding  Sefected
bonkas will be reviewrd in subsequent beaen
B =pwce petmita,

Year [loak of Prdiatres 1862 1383 Scrics.
Fd by B, Gelv Yesr Dook Mebiend
Tublithere, Chilcago, 111, 1063, I'tiee § .00

De lowgoal & Archibegonick ol W de
lmgoniploo ng Laoweryns, Jow! Arets
Tignwen \ U Nruewds Preee Aradd
miqnes Europeennes. 196

Morphotepracke Aspelt der Fpdepne  Tatbon
¢ etk Putholopach Anatomische wrd
Kl lscke | roblewme & Epl pafen. Jutarn
Peilles  Fponper Veslsg, Bedin, Ot
tnzrn, Sleldelborp 1863 183 pagrs, Price
DM 48 -

Certbellum Pastrre and € rebrol Paly O
Walds (Fah} Lit! O b €l ndes fn Devrld
oprental Medicine \o. 8. The \atioml
dpasties Rackety Mediew) Edunstion and
Informmtton Lt i Amocation with W

A

Cerebellum Pedure and Cerrbral Palev Ed
by G Wakh

Publrhed by the sational Bpsatles to-
chety Medwal Lducation and fnformatien
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weritresl by R mehworth, Further pb -wologien
pect oo the mle of thw cerebelom =
controlling the stretch rospotwes.
stabilimtion and in coardinating movenmis
e informatun oeeesmry for the under
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wik o tho syndrome of ataxie tefeangl
ecten. Ont the whole the editor and  the
Kithe ¢lub  ean bo comgratulated to thia
Talabls contribution in making significant
aiiances n neurownatomy neurophysio-
by and neuropecdiatrics avwilable to all
mereated.

Bo Hélstrom Stockholm

J Pafr Morphologische der
Epilpden. P thogenenische, patalogiech
tutesbeho und kiimsche Prebleme der
Eplepeien.

Daorphologice)
e, wich 6 the frequently doscribed ackTo-
#a, aro the result and mot the priveary caose
o the eplleptio attsck. The main muppoct
for this s is the elose corTvlation between
the teqamey of eplleptio
deree of brain damage. An angiospastls
rorchaniem eamung the Mjury doee not seem
llely howerer and the sutbar points to
ber [actors probubly responeiblc such as
mereesed oxygen demend
b the :m beurone, decrvased oxvpen

epllepay of infancy and
arc abo dexlt with in grester de-
i and the ulegyries, lobal acleroms and
v ween a3 rommqDences of

kotal tojaries consed by fechemle
xd edema of the brain. Each eection of the

P ia limdted and some of
the pictures are a httle diffscult to interpret
at jeant for a resder not faribar with brain
patbology Bo Heltarom Soclholm
Rarl Mustheff wnd Julrgen Weanreick Diffe-
Laldi selt wer I‘_' erh
kungen 1n R3ntgentild
Verlag, Beriin, Gottingen, Hel

defterg 1982. Prce D [0S —

This volome is primaridy an  tlua of con-

Clawification of the different entitres b
baved on the roentgen findmgs  nmntdested
Toainly on a fronial ploture of the chest
Differrutial diagrosis w disceaged 10 intro
duetory chapters m winch reference m made
t {ustruted cases that have heen propery
selected trom various clmks. Lucad kegends
arconot {or pertment chinseal data and for o
detailed description of the rorntgen features.
It i howerer somes hat disconragmg to find
that the rocutgen terminology used M 1
accurate. Thim, lor example when deserib-
ing tbe rxtent and dwiribatwom of the di-
sease process in the lungs reference » made
t upper middle end lower Gekd  instesd
f referring t involred lob and segmenta.
Tha Muvrations are without exception of
high quabty and are s & rul ety tsroo-
t © Most of the disemses presented belong
t adultthood bat there are a sathckent oum
ber of pedmirio entriws conmdered t  ndi
st wmeorporstan of that volwme IS the

epace
not allow  full discowemon of the topics con
cerned but  Telatrvely eomprehensare et of
referewces to mainly German hrerature will
provide the resder » th edd tiogal informa

tron. Ul Rudhe Stockholm
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LETTER TO THE EDITOR

To The Ed tor

Deen o |t meeme umfortunate that mis
understandings 1 some places have delayed
the I fon of screening prog for
phenviketonuna (PKU) in newborns I am
rendd ng thee or & elmilar Jetter to the editors
of severnl medical fournaly It ocovrred to
roe that & peellminery published note re-
gardlng the ten month experience of Mawa
chustts In the Unltel ftates nation wide
1 RU newboen sercening projeet might be of
valoe to phyviclans snd healtl  ffieccrs of
ather countriss e<pocfall  §n countried that
might be conddermg a screening progtam

Tn the pation wide program sponeored by
the Chilkdrens Buresu using the Guthrie
Dacterial inhilitlon away on beel blood, the
AMama hoseits Department of Publie Health
teckded 10 go far bryond the quote smigmed
to the st t and in midJ v of 180. offered
the program to all the maternity hospltalain
thest 1 With three cascs Irecoversd within
the firt four months of the progran, partl
cipation grew rather rapidly and by mid
winter all of the matemity howpite! iIn the
stat  inelmling the mil tary hospitab with
olrtetrival services, Wers enralicd.

Although some early eriticiamm ba ¢ come

a7t our attentlon, in the rather large number

of nemborn Labecs that we have tested to
date the blood filter paper screening test ha

warked very well indeed ™ have pot been
und ly troubled with falee positive rese
tlons, and the test has appeared quite sen
sitlre Aty rate out of 53000 newborms
tewted the filter paper blood test has re-
¥ralrd the somewhat rurpriing nomber of §
poxitives, all of which have been confirmed
by serum LaDu test  t indepencent howpi-
tahy, incloding in seversl of the onses paper
chromatograma well. ALl of the habies
were placed promptly on a kow phenylatanine
dietary treatment 3Mowt of the bables were
detected from blood taken the fourth er
{ifth day before disclmrpe from the hoystal.
bat one phenviketonarie wae detected from
& blood eample drawn the third day of 14

Qur result do snpgest that the Gutlrle
screening method has res] valoe In deteeting
the phenvikctoouris dworder befors the
newborn baby leares the howpdtal; this{ at
thoe when complete coversge of 1 infants
b1 virtnally powdble and t a tune early
enough for optimal treatment if a Lf man
lostitution & & severs memtal retardat @
10 be voided. W would therefore plewd for
mnch wider new born screening programe in
thiv and other countriew

Director Dwgnostie Laboratories

ERRATUM

In the articls of Weifers & van de Ramer
in the July bwue of Acta Muediatrica § 3%
Tuble 1 00 page 335 bast be changed in the

following way:
Ackds In % of total scide nstesd of

Amdsin  of wet stool and m the eohoe
“Bresstfed children the last two fie™?
should by 2,57 and ‘38 inetead of “25
and 25
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Studios on Erstiro-haneties 1n Infanes

IIT Disappearorcs frem Plasma and Red Cell Uptahe of Rudie-Jcuire
Iron Injected Introvenoush!

b LARS CARRY STIC AJOLIN and JEANCLAUDE VLILLE

The iehavions (o the pht of fotre
yenmaly fajected radioiron and its sub-
Mlmmhneﬂyfamedmd
7 n fabrty well recoguized in the nosal
sdult exd I patients with eertain typoa of
Sood diseear Hzce o reasoonbly edequate
el for has untdl
reeently been Meking {9 18) it has not
bern powihle to tnterpret quantitatively

o dats are svuileble roncermag the
vicwr of rdiolron m early TEREY
Th-w!-\urk‘hﬂthtlmdmph"
h:hub-grdhtt‘m()mdml davy
Mrmbedbmndthmmmm
mlptﬂwlhvchmmmpmmm
this age period and in adult 1 Fartbwr
the data will be ematysed o tenms of red

the dats obtained from swsh stodies o
terws of red-refl prodoction and destrus
Hon o tu teros of fron flows and irs of
broe poots, However by infecenes from
Bevoreerts of the dimppearsnen ol
saellcecm frowm plarma in expocimeats 3¢
tigaed to fnitats cooditions of mereased
453 detremard red tell prodoction sod
Jeviractin: and conditions of increased
24 decreased body frow etores [1}, some

u‘L“:dl Ing theee
Procemes wates may prescoably be
hsined by the damicel deectiptive 3p-
Poach. The rafidity of sneh qualitative
eondacions s to somae extmt bren cor
whombed by comparieoos with other

'Mhdmmmwu
481t
e
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cell prodoeth and tron fow o on the e
of the ferro-erribroduoet Wodel T
cently proposed By Gaxbw Behnrider
Sundquist & Vuille {9
WIWMNMMBQN
pﬁtummnthmpnmdrdmd
thfchn;umrednﬂpndmmuhn(
phce&nﬂn;nrkuhnn Thew sucdier
e:ﬂmﬁumrmbcduwdmnhtm
tolh!dlhuhhtxdh!hmtm'k

Material

Romw siaxw] daia coneermog the T 10
ummmutﬂmmnnui e shryuT ™
Takle 1 The p‘nlhl‘nﬂndmrﬂm-l
radyorom w elowrn 1 Fage 1 £ T e

red:
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TanLe 1
Al turit
Tregmanty Caleulaten Dels urh'mmdtb
e o Investigation
Birth fonal hic i
Bubject Mormal P thal  weight g age day Normal P thol Healthy Discase
Ruf + - Ms0 m + - + -
As + - ETY £ + - - Myrlomeningoesls
e + - 3200 b 1ad + - —  Myrlomeningneele
Ay ~ - 3130 283 —  Neooate] ~  Cerrbwal tumour+
haemat,
Run + - Hoo 264 + qfn.l- + o rebder
ot + - FIESS a3 - - = yriomemizgoeels
Ek ~ Aeut palm. 4300 283 + - + -
toberentosla
Bo + - 3440 Eo8) + - + -
u + - 010 235 + - + -
n + - 700 m + - = Myslomeningorele
T - - Hio o7 + - + -
X + - 340 1 + + -
] + - 3210 g + - -
Ls + ,.a_.—m-h 2030 el - - + -
J - Prot + M0 2801 + —  Myylomenlugoorie
hy pertension
R + - e N +
Bj + - 90 wmy + - + -
3 < 3060 031 + - - Floppy el
{ + grnary nfectwon?)
¥ + - 4040 .88 + - - Convalwans
a + - o 7% + - +
Ra + - 3710 %7 + - + -
< ~ + 3340 h] + - Biateral hrvilrooeph-
hvperterwon ok
Nie + - ERED) 280 - Breath-holding epels
Ete + - 4320 mo + - -
i + - T80 1 — Carearran
scction
3 + - T80 0 + - Cerebral pakey
La + - 380 E0] + - —  Cerebrul paley

synthesh of HbF (10} Ca~w Fi had & Jow
birt] weight 2780 g, and » caleulnted gesta

Blood samples were taken by heel punctars,
-nd the rudhutlviry in ph.m-lnirad-cfﬂl

a b 1

tional age of 246 days: he should probebly be
iegarderd & peemature

Methods

Rodwact e tron (Fe®)  cltrat in physio-
logical salin  obt lned from the Radio-
ehemical Centre  Amersham, England was
injected into  scalp vein in quantitics of
0.3-8 0 gC. The specific activity was bout
«C por pg of iren The larger quantity
(above 08 ) wan vacd in infant suffering
from mryekeoeningoesle o brun tumour

Oub'y sjolm & \uille [!n]
was determined as oxyhaemogkbm after
dilution with 0.4% ammonum
Blood rolumes were caleulated on the bews
of body weight end haematormt valos
uxing the relation between hacmatoortt and
blood volume per kg body weight proposed
b) Mollison [14] In the two mfamts witk
us, ouses As and Ja, a ooeree-
uonnlthoh)dywigm‘um-domtht
aswcmption that the hiood volume w do
pendent only on the metaboleally actve
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body mas. Thers may be some doubt
whetber JMallson  reltion fe aiso vahd for
Infants beyond the neonatal period; furtber
MNollwon hased his reletion on the venoos
heewatocrit resdmg, wheteas our measare
ments were performed on capillary blood.
In the early neonatal period, capillary biood
scems to ghre somewhat bigher haematocrit
vaines than venoms hiood (15 231 o that
our calenlations i the yoamgest misnts
may bevw led o slight overestimation of the
Hood volume. Oun the other hand, e com
perwon. of the valves thus btained In omr
infants with the figures given by otbers
[3 & 17 18, 21] ahows that our estmmtione
470 generally lowsr The caleulation of blood
olmes In infants may thos lead to sy»-
tematic erroes; mareover individoal varka
tins are probably quit large In this age
Froup. Aswillbe pymrent from the following,
howerer the grneral lsck of precwion in
the ealulated blood volumes will not
materially influence the eoncluions drawn
i thw study

Resulta

The resalts ars seen o Fige. 1-10 Al
though thers & some overlapping in the
Tattern, a characteristlo trend in the be-
bavioar of the radiciron can be seen Thus,
&t the time of birth and during the fol
lowing —+ days the radiomron disppears
ey mapidly from the plasms. There are
definit inducations that the dieappearance
 onlinear o the semi-logarithmie plot.
D“h!h-mnpedud,tbolppmnnm
o the radlotron in the red cells is alao very
phl. Both processes ocenr t rates very
e greater than those seen in normal
:“:?‘im-mmxm day on

* the dleappearance from plasms is
whetantlly lower and of the same
®agnitude ax that seen I dults At the
Mo tne the sppearance of th activity
hm"d“'u'h'ﬂ'ydﬂ' This pattern
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prevails up to the age of about  momths,
when it jo again changed towards a more
mpid playma disppearance and a more
rapid appesrance of the radwiron in the
red cells. After the age of 3 months the
pattern 9 similer to that seen m adults,
althoagh both rates seem to be alightly
greater

Dncuaneon

The results obtained i the present
stody can be analywed qualitstively and
quantitatively in terms of changes m the
rate of red<cell production during this
period of File First however some earlier
work on the problem will be diseus-
eed.

Earlie work

Both theareticul and experimental ana
lywes of erythro-kinetics durmg this perfod
of If are eompliested by the fact that at
Do thre jw the arcoltmg mass of red cells
m steady state- the mte of production and
destroction of red cells must be asrmed
to be changing all the tme Thus estima
thooa of red.cell destruction (for instance
by mmeasurements of the survival of
labelled cells or of the excretion rate of
peod from haem bolian) which
m steady state also provide mformation
on the rute of production, can be wsed to
aseem production cnly if the changes in the
total circulating red-cell mass are known
at the mme tmme

Three types ! cardier experimental data
will be discuseed here zince 1t s claimed
that they supply at least qualitative in
formathon eoncerning the magnitude of
and changes in red-cell produetion during
the eardy period of life They comiprise

messurement of (1) the serum fron con
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centration, (%) the concentration of ciren
lating retienlocvies and their life apan
and (3) the concentration of red-cell pre-
cumors In the bone marrow

Vahlquist [23] fourxi that the scrum
tron concentration varked eharacteristically
doring the firet weeks of 1e After an
initial rapid fall, Interpeetedd as being due
to the catting off of the jron flow from the
mother it row from a very low level on
the fimt day to higher valoes on the fith
and 14th dayx, These resnlts were nter
preted as indicating that the mte of red
cell prodoction decrrased during the first
dav (or daym) of life

Galrdner arks & Roscoe [7] mensured
the relative retienlocvte eoncentrathon in
the blood amd the concentration of ervth-
rokl cfements {n the hone marrow fn a
large number of infants between birth and
three months of age The relstive retfen
loevie concentration wa  high dunng the
first 4-5 days of Iife (between 34 ) ond
then fell raphdly to about 08 during the
following daye. This low valus peraated

« up to about two months of age when a

peak valoe (about 25 ) wa noted At
ytht age of three montls the reticalocvte

concentration was again relatively Jow
(about 09%,) The concentration of envth
rold elements in the bone marrow fol
lowed & ammilar pattern except that the
differences wers much larger The quallta
tive mterpretation of theme dats mecms
stralghtforward. they must probable be
talen to mean that there Js a decrease ln
the ted-cell production during th fist
dayn after birth Sulmequently a alow rate
of red-cell production prevails op to
about the second month of life when the
production again increases The retlcu
locvte dats ean be interpeeted quanttta

LARS OAREY #Ti0 AJJLIN AXD JEAN-OLAUDE YUILLE

tively (1) if the relative number of retice.
locytes s multiptied by the total number
of chreulating red eclls (2) if (t & amumed
that the mean lifo rpan of the efrenlating
rotfeulocytes Js the same throughout the
whole period and (3) if all the cells Jeaving
the bone marrow do o In the reticulocvte
stage The firet operation introduces an
unknown but probably not very largs
approximation  The effect of the ap-
proximation introduced Ly log that
the peripheral life span of the reticalocytes
s eonstant throughout the period of i
vestigation s not known. himser {13]
measured the x riiro matnration rate of
reticalocvtes in cord bood and in infants
bLetween 2 to 14 weeks of age and al
culated the mean cell Lfe span from thee
data. There way comiderable varfation
whhin and between the age groups but
the figores indicate that the varaton i
mean reticulocvte life apan during thk
age period probably docs not amount to
more than a factor of 2 Concerning the
a sumption that all red cells leaving the
bone marrow are in the reticulocyte stage
the available data have been summarkzed
by 8eip (10] and corroborate it to some
extent Very approximately then, the
reticulocyte dats during the period of
e fodicate that the rate of production
of red celly decreases by a factor ol 4 from
the time of birth ta the 4th— th day of ble
and powibly even more during the fob
lowing days. Balwequestly during the
second month of life thete ls an mereast
to abaut 3 times the value recorded at the
Sth-Tth day During the thud mooth of
Iife there b again a fall in the productioe.
The data concerning the concentraton o
ervihroid elements in the booo mamme¥
are even mare difficult to apalye @
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quantiathce terms. If it jo assumed that
this perameter f diroctly related to the
total number of erythrold elements in the
booe marrow and furthermore that the
rate of produetion of red cells i directly
related to the total number of erythroid
eclementy, {t follows that the rate of red-cell
prodoetion decreases by a factor of 8 from
day 1 to duy 4 sfter birth, and bv a factor
of 14 from day 1 to day 0

Beip [20] repeated the studies of
Galrdoer o al. on the relative reticulocvte
concentration. He examined the time
coemse of the retioulocyts valoes during
the firat week of lite, and measured with
freat precigion the relative number of
cirrulating reticulocytes. The change in the
red<ell production wns ealeulated as in
dieated above from the same awamption,
and Belp obtained similar resolts as
Galrdner ef ol. Befp eancloded that the rate
o erpthroeyte formatxm was approxt
mately unchanged for the first three dayw
ol life and then fell to low valucs. We be-
Tiese that this Interpretation of hia data b
¢rroneous. The point will be discnssed be-
lox Belp [20] alwo measured the m ritro
nte of maturation of retioulocytes from
eord blood, and foand it to b aimilar to
that of reticulocytes In dults On the ar
samnption that the maturation ruts in vitro
b lmllar to that in vivo Seip was able to
ekulat the abeolnte magnitnde of the
redeell production ¢ th time of buth
H formd values betxcen 2 4-30% of the
total eirnlating red-cell mam per day
Thh figure ts of considerable interst
soce {t by the first well fornded estimate
ol any erythro-kinetic paramneter exsting
% far in thia age period The estlm t will
De diecumed further in connexlon with the
etimate emerging from our dat

543

Qualitative 1at rprefation of the radioiron
datn

The data on the behaviour of radioiron
obtained in the present study are largely
in accordance with the qualitative con
alnslons drawn from the eerber atudies.
Thus, the very rapid dimppearance of the
radiodron from the plasma and it subee
quent rapid appearsnce in the red cells
during the firat days of life are compatible
with a very brmk synthess of haemo-
globm, and, in fact these data ean hardlv
be interpreted in any other way The
marked echange In tho behaviour of the
ndiciron thet takes place during the fol-
lowing .—i daya is also i accordance with
e very profound decrease 1n the rate of
aynthests of haemoglobtn. In fact the
pattern of the radboiron appearance
curves daring the first month or two fol-
Jowing the inftial phase is simflar to that
seen I markedly hypoplastio or aplastic
states In adult Between the second and
third moatbs of Iife the radioiron data
aguin undergo a marked change com
patible with & marked increwse in the rate
of ynthesis of heemoglobin. Most of the
curves obtained in this period of Life are
also aimilar to those found In ironde
Sckeney anacmin in adults, i a relatively
rapid plasma di=eppesrance and a shift to
the left in the ppearance carve With
respect to the behaviour of radioiren
ducing this perlod ¢ ta notable that the
retfeulocyte date available [7] do not
wupport the concept of a high rate of
prodoetion of red cell after the second
mooth of life In the stody of G irdner
et al 7). howerer mean values only were
glven on das 80 ( 5 ) and on day 8D
(088 ) and 1t may well be that the in
drrwdual cases beha od & peedicted by
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L1} Thm-drllur

{ - exrh i

Rinethon owed § tlx-mvnrl.f-

e irem gl A1 ~ bess
{ = bevre Wronk C =

Lrosk

Rk Ir = pere
exchavg

LUTRY. 2 P‘:ut*lrmpoi\h}ﬂl xrbacge

bun poal,
with P1 J = flew of fron {mg'da } from sme pool t anctiers the Sl

poal 1o which the bom b fouinge the serond
b pood € mewwas

our radloirun data Lot that there is some
rariation with re<pect 1o the time of onset
of the lncoresee In red.cell prodortioo

4 gwtatdolice analyn of the rodsoiron dute
obfaraed during the f rat 10 dayrof e

Garby Bclineider Sundguit & 3 ville
[#] bave recentiv proposed a ferro-ervthro.
kinetle mode]l which seemu to open new
wavs for the quamtitative Interpretation
of muolron data In the results presented
sbote the most wiriking feature ki the
. grnl difference in the mies of mdioiron
and betwern
/lnlmu sged 1 dav and infants aged 5-10
dave We thoaght it worthshile to snaiyse
the dats of these tan aitustions (88 1
refers to age 0-1 dav Bit 11 to age 5-10
dava} in term of the propoted model o
order to gt an Mew of the g ire

Undex ahuuyy bedicatra the
he poel which Ui broos b ravies, 7y = Deow o e
et of Hoapntbesa, Jy = Jp, u Ul torre 1a
barvaclywia.

discuswd later The model fa ecmpletelr
determined shen the magnitnde of the
iron pools {in mg) and the lran fias (s
rop/day) ars known

1 radioaetive iron in traver sxcamty b
infeeted into one pool (lu otr cese pocd Fl,
the dirtrfbation of the tracer in differeat
pock at any tlme after Injection ean be
dewerfled by & met of exponentlal functions
[2) In these equations weveral porametro
octnr (g, gy 00 Hy Hy Ky Ky £y the
numerios! values of which are determined
by the fuantHative relations between the
different poots and fows [0)

1n the anatvaby of the radicron dats ¥©
amigned to begin with mare or b
arbitrary valum to the paramcters in the
exponential fanctions desenbmyg the con-
centation of the labelled iron i o2
plruncnts {poola) P and C (the Tede-
and  appesranct

changes in tron metaboliem and enpecially
haemoglobin metabollne that oeeur dur
ing the Orvt weehs of Ble The strocture of
the model conmdered bere Ia shown In
Fig 11 1t difkers from that wed In the
analyrs of the adult rdiouon dats by
Carby ¢ al 1a coe reapett the addithon
of the pool X8 und the flow Sy proted to
be necessary for resson which «ill be

tmrl) Tht remliting theacetiesl conved
wers compared with the

eurves and, Jn the subsequent procedurt
the valoes for the parameters w e
ancoemively so that fnally the
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individusl we adopted onlv those para
meter combimagons that fitted both
eurves. The fitthag peocedore was repeated
many times in each fndfvidual by wsing
different “starttng™ vatues, 20 that all pos-
#ible parameter combinationa wers taken

845

the Jatter part of the dsappearance curve
which eould not be followed for a suffi-
clently long peiod) it was not poefble In
any infant to characterfze definitely the
ferro-kinetio model As & matter of fact, as
scen [n Tables ® and Fige. 1#-18 different

into sccount From the p values
thus obtained and the estimated irom
eontent In pool P the magnftude of the
other pool wzes and the flows (exeept the
pools A8 and €) could be calculated. For
¢ full, detailed description of the analveis
the reader o referred to the paper by
Garby et al. [9]

For the fitting procedure an electronte
digital computer (TBM 1630) wxa nsed, the
general has been published

theshers [9].
Av mentioned sbove the megnitude of
the pool P hind to be estimated by an in-
dependent method TWo based our calcale
toca o the flgores for serum jron con-
centrathoa in newbomn mfants given by
Vablguist [23] ay direct meesurements
M9 Dot performed in our wubjects In
et to WTIve at estimates for the pool
txe P the predicted serum-fron concentrs

binations of pools and flows sathfied
the experimental dats of each individml
Honever theflow Jp (=J ) Le theest]
mated heemoglobin-iron svnthess flow
way remarkably constant in all fnfants [n
the different matchings; moceover the
values foe thhy flow were comistent in fn
fants of the same age (Sits. T and IT re-
spectively) The daily haemoglobin syn
thesis can emafly be caleulated from this
flox Expressed In per cent of the total
crenlsting haemoglobin, the figures are
11-18% on the first day 018 on day
5 and 0.00-0.08% on days 9 and 10 (see
Flg 17) Extrapolation of the curve In
Fig 17 back to zero time vuelds a valoe of
about -3 per day In one Infent, radio-
active iron was injected immedamtely after
birth the resulting disappearance and ap-
pearance curves followed very closely the
pattern for onnsday-old infants (see Fig
I). The ding ferrakinetfe model

Yo had to be mg] plred by the predicted
Plasma yolumes, The poolaixes P are
thervfors appraximate In, o o

would therefors presumably rpot differ

degres of approximation is not eritical for
the purpose of this stody bowerer The
Ml be elear from the results.

The experimental data and the eurves
obtained by the fitting procedure ars
thovn In Figa. 14.18 The a

except for the fact that the
playms trun  coocentration b almost 3
times higher at birth than it Is 24 bours
Ister This mewns that In the hypothetical
mode! for the mfant st the tme of birth,
afll the valoes for the poo] sres and the
flows, as d for Cases Bo and As,

Parameters, the flows and pool sizes. and
the rates of heemoglobin evnthes: in all
€t analyed fn thie manner are bown
0 Table 2.

o‘k’“""—beemﬂmenm rror n the
Mhmmymu(mnrb

must be multiphed by & factor {3 The
result thus suggesta that the dafly haemo-
globin production amounts to saboat 3
of the total circulating hsemoglobin at
birth and falls very rapkdly to about
13 donng the first 24 hours of Iife In
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Tabke 2 for ewrve azmbers and

the sccand week of life it b1 as low as
o1

A% 10 the quantitative analysis of the
realt the following potnts deservo special
tomment,

1 Tofluencs of pomible errocs fn the
rﬂmofbbodvdumnmdphrm

2 Problem of steady state (or non
wteady state rrapectively)

L Powdble differences in the general
Pathway of the fron betseen Sit I nd
Bt 1L,

4 Comparisan with previons work.

The basic asamptions mvolved i any
Analysts of this type have been discused
by Garby w a? (0]

Re1 In order to awertain whether

mdichon dets (@) asd theoretheal

vy
LI A ]

lack of precidon in ewlenlsted blood
ruh:lmﬂ might lnﬂm mgufiantly the
lobln pro-
d ctron we sdapted the lp])f‘rlncehnc
tion m Caws Li and Te to hypothetr
cal curves correspondmyg to conuderably
higher Blood volumes ie 650, higher
(Flge. 14-15 dotted earves) As can be seen
from Table 3 the flow J will be mereased
somewhat by thy procedure However
when the dailv hasmoglobin productron b
xpwrewed m per centol th total corenlsting
haemoglobm (& figmre which w perhapy
more expreare than the beolote quants
1v), the effect of a postibe exror 1o the blood
volume peedictions beeomes qort small
Any error m the calculation of haemo.
globm production mtroduced by the
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roughness of the figures for the plasma
iront Is direetly proportional to any error
in the latter If the difference fn plasma
fron content between 8it. I and 8it 11 js
ligher than assumed say a factor of 3 10
stewd of 2 the coerespanding difference in
haemoglobin production will still remain
very proat e at least & factor of 16 I
on the other hand thers were no increase
in plarma iron st all durng the firet week
of life the caleulated difference in haemo-
globin production would exceed a factor
of *0

Rr Vie have no far treated the data
for the newbomn Mmfants as though we
were dealing with a steady state This as-
sumption Js o all probability jncorreet
With respect to the ferro-kinetles, the
nonsteady state has different aspects In
Si I aod Bit 11

Let us, to begin with consider 8it 1I
i the ape between the 5th and 10th days
of Nlfe This situstion represeat s non
stead)y state because the rate of destruc
tion I probally much higher than the
rate of production As a conseguence the
cireulating red-ceil fron pool C f con
stantly  decrendng  and  the xtorage

k)

]

{

!

ilk

i
The

1234887080 epeiigs)

P 17 daly harmoplobm aynthess t
different days after birth. The pounts reist t
the { ve cases described 10 T ble 2

LARS QARBY STIO AJOLIX AXD JEAN-CLAUDE VUILLE

pool(s) it Increaaing Our mode of snslysh
does not allow any pool which i in direet
or Indireet exchange with the plums pool
to inerease or decreass with tmme Hos
ever the actual decrense in the pool € can
bo negleeted slnce the time lag for the re-
turn of labelled fron to the plasma s much
greater than the time taken by the ex
periment On the other hand the pre-
sumed nereaee In the storuge pool foreed
us to jntroduce pool V§ which repeevents
a depot to whith the iron from haemo-
gloldn breakdown fy directed and from
which no further exchange with plasot
tahes place within the time of the ex
pesiment  Whh this modiffeation it will
be posalble to treat the central part of the
model (pools § P X and Pr) asil it were
in steady state

The pathwsy of the fron return from
haemoglobin dlsintegration needs some
{further comment As yet we do not knov
with certainty into which compartment
or compartments this iron enters. As bt
Leen discuwed by Garby et ol [0] s 1¢
torn to )f and/or Pr can probably be ex
claded in aduits. The same considerations
are presumably valid also for infants
thus there remain the poseibilties of e
turn to P § orfand AS Re-entranct
into P viekla the values for J; and Jag
shown in Table 2. The expresim Jrt
Jres (= total outflow from ths central part
of the model) must equal the total I
flow to thix part and smounts to 0.11-11
rogfday in 8it, 1T With an sseumed dafly
destruction of 1-2% of the total cres
lating haemoglobin (ses Garby Bpolio &
Vulls [11]) about —3 mg of hron wosid
be liberated, and would have to retum 2
our model. A quantitative retars to B¢
plarma s thus not compatible with 5
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flow mte conmtants obtained in the fit
ting procedure  Return to pool § woulkd
vield somenhat larger valoes for Jin
{nhtrean J woold remain unsltered) but
eren In this event the total catflow » ould
by Ro means smount to 2-3 mg/dav Bo
2 most be amumed that fn Bit I st leant
purt of the hun lHberated by hasmo-
pobin breakdown returne directly to the
nom-cxchangeable pool ¥9 In view of
this ecancludon, there are no srguments
lefi—theoretical or experimental—to sop-
port the ides of & flow J, 4 n Sit 1L poot
V8 may be Jooked upon a being com
Petely wolated from the properiv kinetis
rt of the model In Sit. I however a
woded sithont flow Juyp would geoerste
appearance corces that would not it the
expennental data very well.

Now et us Jook at the problem of non
weady state in Bit. T Hexs there are raphd
changes in the sizes of the pools (especislly
P} and fiowen (especially J ) The measare
menty at the beginning of the experiment
0 not therefoce reflect the swmms state oy
the mevsurements st the end of the ex
Teriment. The problem is further com
Pleated by the fact that the measurement
of the plens diappesrance Jasts for
"Mﬁihuuum!y wherews the ap-
Prannte eurve reflects procesws occur
¥iog during 1 dava after ijection. The
ehanges in haemoginlun production daring
the tterval covered by the plasma die
Appreninee euree are so small however
U"‘u*ymyn(h‘kntgkﬂcd Be
teen 1oand 3 davs of hfe the mate of
Msmogdobin eyuthesia decrrasts br & fac
ludnm}mtdya(m 1) and the
Watter part of the apparance curve there
fore reflects conditions in the booe mar
v dintinetly different from thow pre

851

valllng during the first part of the ap-
pearance curve 1f the rate of haemoglobin
syntheals weve the mme oo day 3 ax o0
dav 1 mmurh more of the remaining madio-
wetivity in the plagma would enter the
bone maryow and appear in the orcals
tion during the following devs Thix
moera that H thers were no decreese
hermoglobin  prodnetion  after the m
jestbon of the botops the appeamnee
curve would rise more rapidiy sfter the
wooud day after injection. Such hypo-
thetieal curves are shown in Figs 1 and
13 and have also been snslveed mathema
tioally (St U Iaster rates are not posabie
stooe not mare than 100 of the injected
radiciron can appesr in the crrcolation ) 4s
a0 be seen from Table 4. the resulomg val
nex for the haemoglobin synthesiy are culy
slightly larger ihan the valoes obtamed
by snalyss of the experimental eurves
Thie resuls incicstes that most of the
radsciron taken up by the bons marrow
has atready been incorpocsted into red
cell prevursors durmg the first hours after
sojeetion. Thus there u good endance
that the error Introduced by treating the
non-ateady stat  as stesdy ¥ not very
wgnificunt

Be §. Since the data on hoth Bit I and
£t IT are able to watudy the same mode]
there are w0 far no arguments to sapport
the iden that the general puthway of kron
mriabolism usdergoes not onlv & qoanti-
tativy but alw & qualiatire change doring
the frwt wrek of life except for the fact
that we mmst swurne that fn 8it 1T a coo
imderatde part of 1ron Bbersted by haemo-
globrn  hreakdown enters directlv poal
V4 there »v oo experimental evidenso to
cggeat that thit B abo the cese in St T
nor are thers any srgoments agshot this
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bypothests. Theoretioul consderations on
8it. 11 suggost the existence of a pool V.S
whereas the experimental data In 81t Tare
in favour of the existence of a flow Jypy
The most reasonable conchnion scems to
be that pool V& and flow Jygy reflect a
real physbologieal mechankm occurrng
in both 8it T and IT

Ad {4 As was mentioned earller com
parison shows that our results accord
closcly with thow of previons workers
with regard to the qualitative interpeeta
tions. QuantHatively our results wonld
rather suggeat a still greater differcoce be
twren the rate of haemogiobin synthenis at
Wirth and during the second week of life
In partfcular the striking falt during the
verv {irst day (or davs) of Iife bas oot been
abeetved by other workers This {s readily
understandabide i we bear It mind that the
radioiron method reflects the processes in
the bone marrow during quite a hort time
interval wlhereas the reticulocyte method
cannot give more than average values
covering several days and cannot therefore
disciosc very rapid changes The per
sistence of ¢ high concentration of retieu

_Jlocytes in the blood during the first 3

-

dayn after birth reflects the output of
cells rather than the actual svnthews of
haemoglolin. In fact If the data of Selp
{°0] are reinterpreted o the basks of con-
aiderutions of the finte time required for
reticulooyte maturation in the bone mar
row itself our date and beip x become sl
most identical. The facts revesled con
cetning the very rapid decreass i haemo-
globin syntheais after birth may be of im
portance in the stirdy of the mechankam
behimd the process.

As was mentianed abave Belp [20)
estimated the abwolute rate of haemo-

LARS Q4MBY STIG KISLIX AND JEAX-CLAUDE VUILLE

globln synthesds at birth on the asamp-
tion that the menn life span of the retien
locyte in vivo Is identical to that Iz vitro.
He found values between ®4-30% per
dav of the total eiroulating red cell
mass Our data (Fig 17) give atmost
exnctly the same valse Rinee both
methods are enthrely independent and
are based on quite different asramptions,
the agreement ls remarkable and roust
probably be taken to mean that both
methods give valul result

Summary

The behariour of intravenously mjected
radioiron in the plaxma apd its subsequent
appearsnce in newly formed red cells n
investigated In 25 lnfanty aged betneen 0
and 273 days and in two children aged 201
and 831 days.

The data are discursed in relabon to
previous studies concerning the change fn
red-cell production that oceurs daring this
period of life The dats indicate & rapid
and profound fall in red-cell peodaction
during the first few dava after buth sod
a very slow rate of haemoglobln svntheske
during the following two manthe. Subee-
quently the data indicate sn Incressed
rate of red-cell prodaction

The dats obtained during the first two
weeks of life have alwo been amalyred 2
terms of a recently propoesd meodel for
ferro-erythro-kineties The results indicate
that the haemogioln synthesis decreases
at & very ropid rate (factoc of 15-"0)
durmg the first 10 days of life The ab-
solnte amotmt of haemogiobin syn!
at birth & betmeen -3 per day of
the total circulsting haemoglobin mass.
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Studies on Human Lactation
II Acticities of Certain Milh Enzymes in Relanion to Dietary Fat intake

by M G KARMARKAR! R, RAJALAKSHMI? and C. ¥ RAMARRISHNAMN

btudlee carried out previousy in this  23-33 g corresponding to 45 to 53 g of
laboratory [1) suggested a poutive rela  total Intake of fst results in significant
tion Letween dietary fat intake milk fat  increase in the lipnse esterne and alia
content and the activitics of milk enzymes  lme phosphatase activities of breast milk.
such aa lipese csterace and alkaline phos-  Thus these studies polnt to the fmter
phatase Subsequent stodies on the of  relatednems of distary fat and milk fat and
fects of dictary fat supplementation on  the activities of certain milk enzymes, vix,
milk fat comtent confirmed the existence  lipaso esterase and allaline phosphatese.

of a poitive relation betncen the two [°L

The present paper repocts data on the ef  TABLE 1 Janation tn the lipase achinty
feets of such supplementation on certain of milk® wath txcrearing fat supplementation.
milk enzvmen viz lipase esterase apd 7 Amber of sbject was five fn cach gy

sllaline phosphatase Bapplement tlon groups
K]
Method Ft E g f, o
) Tho samples wers collected b the proce- iy [ Y- ool
dwro deseribed be Kermarkar & Rams  perday » 3 ; ZY me
krshnan [1 ] and nalysed rmmediatels on [ 4 - [~ thost)
arrival in the laboratory 00
The methods for the estimation of differ- Ao G 1
ent ensymes havo been already described (1] s ss78 o2 sll0 sITA AWM
i 31 s r@ iM
Rewults I8 8778 8588 B3 5480 ﬂ:
* 1 ts
Tables 1 ” and 3 show the effects of 2 ;‘: 5‘7:; ;” :;“ 205
drctary fat supplementation on the lipase, 128 +37 w37 E2-
35 oeey 673 sen sess 50

x ond phospltuso con +30 130 rm *; B
teots of milk. It can bo seen from the same & soes G 56l Besa 5208

that fat supplementation in the rangs of +31 130 tm i3 t24
‘Amt. Research Offscer fn LCALR. Seheme Expeesed in terma of mits per 100 ml
* Tho srtlal fat intaks before ol

103061
Officer of the Bcientits Pool of the Council  in the sabject was 15t 20 g/ds)y Esch e
of Keientifie and Indimtrial Research of Indwe.  was mamtained for  month
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Tiste .. Faorefion 1 the eserase arl ey
of milk" s« 1xereanng fat
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The tomber of sabjects was {fve fn cach group

s 4 3
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The Lurhut fa2 miake before. tation
i the midests aa 18 to 20 giday Each herel
 Featieed for  mooth,

Dhcasion

It in of intereat to note the presence tn
beeast milk of enrymes which are belwved
to play u roke [n the digestion, amimitairon
and etaboliem of fat and their relation
fo the fat content of milk which may
Pethape contribate to some  xtent towards
WWHWMO?&M

The positive relatton observed between
It and alkalive phospbatase coutents of
=l 44 & Yoe with the findmyg reported
by Btewart et of [3) This study points to
the exlstence of sach s relation with re-
Brd o lmase and esterase as well, and
1n addition maggests that both cnrvme e
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Tanre 8. Varsetron 1a the allal e phos
phatase activily of mill” wrth ixcreasing
fat supplementation

The uumber of sabjeet e fire kn ewch groap.

|
|

Fut E :g g Coutrol
priy- - g #omp (Y
om¢ 5 . Tl eppe
day o - -y menta
7 A koA K+ ton)
0 0TI TS T I 18
BT A A I
5 M3 3139 18T 91 3077
FE R L
BRI UM W 2
1 Fo. A2 oz@ 1%
£ 7 s 3083
23 X4 in i T30

15 IT ITE 3SH mT 00
iy otm oMo oxm oz
43 3331 3753 38 3815 3002
E T3 02 2 ) z1

1n terme of Gnite pec 100 ml
¥ The kutmlfat mtske befory. tion

o the subjects wwa 1§ to 20 giday Esch kel
wat mamtained for  month.

vela and milk fat content are influsnced
by distary intake It would also sppear
that thev are not mfluenced by moderate
supplenrenits of protems and vitamine

Sammary
Th activithes of Lymee csterase and
alkaline phosphatase jn beesst milk were
studsed in relatton to detary fat eupple
mrentation
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Studies 1n Oligophrenta

HI Somatosexual Maturation 1n Mentally Defictent Children

by H. H. VAN GELDEREN and L. J DOOREMN

Introduction

Semaal mataration in adolescent men
{akr defectires has not been studied much.
Fiory [ ] frund greatly retarded puberty
4 gy rumber of mentally deficlent
o Vemsteeg [17] noted delayed me-
mrche I many cams of movgolm.
Rundle & Bylvester [11] have shown that
the testicular sizo of unclasfiable adoles-
cent defeetives undergoes a normal po
bertal apurt. Though these autbors foond
txticular volume of mongolod children
10 bo much analler then of other mentally
delectives, true hypogosadhum (testes of
3 nl or less) was very rare (Sylvester &
Randle [137)

A% put of the rontine examination of
€43 of olgophrents in an institation for
entally defeetives, wo have made & stody
dmc”—ﬂrmu(D—Hyﬁno(lgn.

Material and Methods
The patient  rudied belong to the same

only divided the clasifiabl paten into a
gronp of children with mental defeet of
prenatal orlgn  on the ooe band and &
group of chldren with brwn damage of
permatal and postoatal ongin on the other
hand. The first group const of patsnts
with genetic defects, ehromosomal aboorma
lities, embryopathy and fetopathv Bram
defect in thess chuldren are very often mal

and d i
thes. In the second group mental defect may
wially be coomdered w3 camsed by scvers

usml coding method for secandary esxual

characteriatics (Tanner [14]) For pulwo hair

growth the followmg symbok are used:

P 1o pubw hair

Py only & fow papmented bam on the lable
or tthe root of the penm.

P,1 scxne spread of publc bair an the publo
mormd.

P« tuft of sano cxtensyeness, curled, but

&Wd hildren described in carher papers pabic moand (adult fermale)
nr‘l-'fhsle']-rh-nu'hhhr;nth'vno- P adult male
xohmm-ummnh.nm Tuded Ta lbmt d of coding caneed by
;tbtr-luahmmm thie method and to maks companson with
,h:“‘t_:nbl@e-!pﬂntummp normal valoes moco reflable we have com

bmed P P (0o pable hakr to speak of) snd
P P (undoubtedly pabic hatr growth).
was ulso coded ac

Bresmt
cordmg t  Tanner [14] Comparmon with
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TanLr 3 Pubic hair tn mentally defictent qirls according to age.

Peroentage of glris with

pubio balc stage 3 or mare

Mentally Wormal

Ago (yro) Mean age Mumber defectives (Hordljk)
° [ ] 21 14 0
10 107 2 2 4
n 14 Y N
1 128 5 15
13 137 37 76 a0
1 M5 24 a7 s
13 187 1 88 ]
16 186 T3 ~ 100
17 - 1 — —

1N

TapLw 4 Sexwal development sn children wih mental defect from genetre or presail
origin (A) and wrth ceredral damage dating from birth or later (B)

P g for ddts n ge
% with
Age groap A/B “urnber Puberty sgn paberty
amze
813 A 81 Pubie halr stage 3 or more 2%
? B 50 L]
316 A L] 4
- B 3 100
-1 A 81 Bresst de elopment stage 3 or more H
D [ =
12-18 A 3 H
D 1 [
»OTH
13 A &8 Fubio hair stage 3 or more 10
B ] B
13-10 A 47 4
B i 1
*-13 A o8 Testie sim § ml or more 7
B 62 n
5
13-16 A 47
B 41 7
levels for hfferences between Awnd group B Pubee hatr girie » <0.01; pabl

Significancs gromp
hatr bayw p—0.015; breset developments p <0.01; tostis ce » =002
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Table 4 demanstrates the frequency of
paberty signs according to age in the pa
tients with carebral defects of genetie and
prenatal oogm compared with those of
patients with cercbral damage dating
from birth or later The prenatal group
matures much Jater than the other group-
the difference Is statistically significant
for all maturation eriterls shown.

Memstroation B aften late, as can be
conchuled from Tabde 5 This is the case
in the prenatal group as well ax in the

ating grrls among our patients I3 shgmifl
eantly lower than narmal {p <0 01) Men
stroation therelors cennat be used as the
slo indicator of sexosl maturation in
discoamed later on.

Ducursion

The opinion that mentallv defictent
chlldren are lat mataring 15 » dmplifi-
eation. Our stody indicates that kife matn
et are mther frequent, bat only in the
Froup of children with mental deficdency
ol precatal and geaetio origin. Only ocea
soally gonadal dyagenests with aboormal
Sex-chromatin was found to be the canse

881

Tancx § Menstreation 1n mentally defrcrent
girls 9-18 years old

Expeeted
Samber number
of gits  Meosruating®  menstroatiog®

* 21
10 n
11 »
1 28
13 » 10 16
14 o 13 19
15 20 10 19
18 18 3 18

210

Inclodmg thres patwnts wrth secondery
values, rovnd nombers

.o
awll

Accordmg
(van % Land [9].

origm as well as in mongolotd children and
cases of embeyupathy

The trequency of early maturers in girls
scems abso large Wo have encountered at
Jeast five oases of precocions paberty in
boys and nine in girts (Le puberty starting
before the age of nine vears in girls and
ten years in boys) As apamnestis data
aboat sexusl maturation In our patferrts
wsually coald pot be obtained, mare eases
of precoclous puberty may have been
miseed.

Precocioms puberty w often caused by
cerebral damage (Thamdrup [16]) it is
therefors not surprising to find cases of

Urnally the cause of the lats 7
o puberty rematny obecare
Troe {penistent) hypogoradhm & -
s xas elso found by Sylvester
& Bandle (13). Most of the late matarers
ultimately pase stage 3 of sexusl develop-
ment, a1 we could aleo concluds from
wp stadies now In progrem. We
ot ineriminate a single groap among
the whole “prenatal groap- late maturers
» ¢ found n mentally defectires of genetio

early ring in our 1y d
patients with cerebral damage dating from
birth or later It is remarkable that ds
mage to the brain during or after birth
caudlng mental defect may give dee to
early maturation, but apparently seldom
canees lato maturation. In the other men
tally defielent children no eases of pre
coclom puberty have been encountered,
nd eariv matoring ks very mare mong
them
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Premature pubarche b oconuonally
found in sevcrely brain dsmaged children
(10 15] ‘This does not influence our re-
sults, however a9 breast development and
testleular growth follow the curves of
pable hair development elosely (Table 4)
TIn the early maturers other puberty signs
were alno apperent The same holds true
for the hisuthm sametmes camsed by
diphantoin derivatives. Influence of drug
therapy (except diphantoin) on the resalts
of our study has been cxcloded after
thorough analysia. As n the “perinatel-
postnatal” group epilepsy W much more
frequent then in the “prepatsl group
diphantein treatment was abo more often
instftuted in the former group. Though
diphantoin is thought to influence the
pltuitary.adrenal sxiy (8] true precocious
paberty or carly maturing has not been
mentioned as far as we know

Menstruation is a eritetion of matura
tion which follows clowely other matum
tion ipdiees fn normal children. In our
patients, however menatruation was often
abeent in girls who had matured fully in
other reapects, including Looc-age We
Aannot explain this dimsociation but we
suspect institutionalization e such may
be & cavse as it is in peson and campe In
our experience it s not unmsaal to find
mentally deficfent girle who have been
menstruating normally et home and who
show amenorthes after haring been ad
mitted to the Institution

Otker influences of the milieu upon ma
turation (malnntrition, chronic discase
eto.) are unlikely as most of the patients
have been in the Institotion for a loog
time end are well cared for Besides, miien
factora cannot explain the differences in
maturation rate between the children

I H VAN OXKLDEREX AND L. J DOOREN

with mental defeet of prenstal and
thow of “postnatal™ odgin.

Finally it should be mentioned that
matoratlon as measured by sexusl cha
mcteristios dots not mean fertihy- o
imtitutiovallzed children fertility curmot
be menyared.

Sommary

Four hundred and aixty-seven patlents
917 years old in an fnwtitution for men-
tally deficient children have been exa-
mincd for external signs of puberty It was
found that the majocity of these children
‘mature at the normal time Late maturhg
b also frequent and is ustally assoclated
with mental defect of genetio and prenstal
origin

Eariy maturing and precocious paberty
octurred only in children with brain ds
mags dating from birth o later Theme
patients as a group also matured agnifi-
cantly earlier than children with mental
defects from gemetio and prenatal origin
Menstruation proved to be less reliable sz
a sign of maturation i nstitutionslieed
mentally defectives.

Acknowledgement
Th study ss well aa Purts I and IT, have
been supported by & grant from the \atiocel
Health Research Counell TN O

Appendix
In stetrtical analvels we have beed the
formule T =8 T in which

s=Z{ar) e

“r 8

Lok e vy

indwates ome-yrar Classes (0-17 yeam)
a1 tho number of patients with puberty
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signe (stage 3 or mare) 1n ane group, —a the
rmber of pathents with puberty signs in the
other group, S fa the number of paticnt
without puberty signs, » and v are the total
nanber of patients in each group, and » =
+ Under the iypothesds, that in the popu
letions for every year clam the fraction of
patients with paberty signs bs the sarne, the
statiatio w  pproximately follows the stan
dard pormal datr{bation.

563

An alternative method was alvo used, in
which the year classes were combmed  fter
tion for dify in ag:
pmh.bnbctmthamnudhd.'l‘hfn
the weaal z* tewt of the four-square metbod

wus caleulated.
Both methods gave practically identical
sgnificance kevels.
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Urinary Exeretion of Pyruvic Acid and Lactic Acid
Prematare and Full Term Newborn Infants

by P TOIVANEN M DAHL and A. TOIVANEN

It h well known that the pyruvic ackd
content in the blood of premature Infants
1s higher than that of full term newbom
infants [5 15 1] The same i+ the case
with some enxymes which aro closely aseo-
clated with pyruvic acid lactle ackl
dehydrogenase which catalyzen the reac-
tion lactioaedd pyruvieacid, and glutemio
pytavic acd transeminese which couples
the metabolism of alanine to pyrovic ackd
(1 10 20] Morcover the prematures have
an increased tendency to ackdode 4 14
17 18 4 25] which msy be evidence of
somo amaerobjosta in premsturey [17 18
24)

‘It would be of interest to know the
further route of pyruvie scld in a pon
acidotlo premature infant je to what
extent pyrovie ackd (s broken down to
wuter and carbon dioxide through the
citric acid oyels and to what extent i has
to be excreted as such, or as lactfo eckd
RAthE (18] has made some pyruvic ackd
and lactio actd determinations in the urine
ot four premstore and three fuoll term
infants, but no concluslons are drawn in
this respect Tallqist [21) bas stodled the
urinary exeretron of pyrueo ackd in %0 fall

Sapported by & grant from the Rockaleler
Foundaban,

1
e

term Infants but hle report Indudes no
determinatiom in the urioe of premature
Infants Acrordingly the present study b
concerned with the urlnary excretion of
these two ackds, expecially thet of pyravie
ackd.

Material and Methods

Theo dsily urine output of 4 {17 male and
7 female) premature and 3% { 4 male and
8 femadsj fufl term rawborn infunt wes
collected on three consecuttye days by the
Coloplast methoid The urine semples of the
foll term infants were taken on tho (it three
days of 1ife at the Maternity Hospital! Other
apecimens wers obtsined from the Depart
ment of Preroatars Infants. At the time of
fnvestigation the prematare fafests were
aged 1-30 days Their birth weights wem
1.30-2230 g (mean 1333 +50* g). The comme
of prematority wes mild toxemia of the
movher in eight cases (duration of pergnexy
36 241 244 257 250, $28, 310 and 190 davs
respectively)  twin in seven
(durstim of pregnancy 17 135, 217 134,
230 230 and 228 days roepectively) ebreptie
placensos in ons, and anknown n aght cases
(duretion of 2268, 220, 217 183,
184 190 168 180 and 185 days respectiveiyk
The promature ifants wore divaded into
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Tasin 1 Pyraric acid content a the wrine of premature and full-term wnfa ts

Pyruvio ackd
Num. Yom. TUrine
beral berol  volums og/*4 be/kg
tntants mifTs ke mg* mg2ibhr  body weighs
Premeture infants
Adge 19 days in 40 [TE 1L81+0.10° 1512016° 0811009"
Age 18-30 da; 10 ” 122+14 10012 135-ale 074008
Prematarity to L] b= 13+14 19+0l3 1L58+018 0.81+0.09
mild of
the wother
Precaturrty des to 18 45 ”n+17 1ertold 138+0.le 073008
wther cxpaesy
Fullsers infants
Ist-day exrretion 20 20 Bre $ilt0ds 116+012 0321004
2nd. exervtion n 3 3 x4 3742033 1902020 052008
Ard-day sxcretion ” 32 erts 1524028 2114020 058003
Mren wror of the meen.
Results

w0 groups aceording to the cause { pre-
matozity and t the sge of the infauts
(Tuble 1 2). To the group of mikd toremin
belonged chlldren of the motbers, who had
= incroased blood pressure (ad 140-1607
$0-108 mm Hy) in the Las three montbs of

endfor protekrmia (e than
3 g/24 b). The birth weight of the fullterm
infants was ¥7004820 g {roeen 3438 + 14 g).
Three of the full-term mfants were born by

i—:—m-ﬂcdm.md-ﬂth-othn.hdudin;

weed wero in milflliires, and do
Proteinization was performed with 209 tn
chloroacetio actd. For dooslorization, 150 mg
of Lioyd” reapent was added to .0 ml of
e The lactio acid deterrmmations were
made sroordmg ¢ Berker & Sammerson [1]

The results of the pyruvio achd and lactie
ackd determinations are presented in
Table 1-2 The differences between the
valoes for the various groups of premature
infants are statistically inmgnificant. The
total first-day exeretion of pyruvio eid in
the group of foll term infants s mgnifi-
cantly lower (001>P>0001) than that
on the seccond and third day but thh
significance s dos to the small volume of
urine obtained. The lactio nexd determina
tionx are too fow in number to permit
comparison between the values for the
separate dave. The pyrurio acid excreted
by peemature infants ged under 10 day»
is 0 8110 09 mg/24 hr/kg of body weight,
and the third-day exeretion of full term in
fanty 0 38+ 005 The val es for lcticaed
are 4 75+0 09 mg/24 hr/kg of body weight
and 2 66+ 0 62 respectively Both thesadif
ferences between the excretion of the pre-
mature and the full-term infants are statis-
tically almost signufieant (0 05>P>00%)
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TinLl © Lactic aced canlent 1n the wrine of premature and full-term infante

Laotlo arkd
I}.:ﬁ ;,,m Urine
of ohune rog(P4 by
sampkes mif* hr mgh my/2he body r\h/;‘
Prewatare fnfants
Age I 9 dayx 7 15 104490 CA5t0.83* serilsie  Srhoset
Age 10-30 days i3 Mt a1etasl 7184087 46310
Fall term [nfents 17 A81 4 mtie8 088211 2061048

Mewn error of the mean.

Discussion

Although the premature and full term
infants of our material were not of cxactly
the same age H oAy be concluded that
prematore infants extrete more pyruvic
and lactic acid in the urine than do full-
term fnfants cakeulated per kg of body
weight Thh observation agrees with the
high values obtained for pyruvic ackd in
the blood of premature infants [5 15 21]
and together with the observation that
remature infants exercte prretically po
thiamine at afl (8] it may be considered &
sign of the overcharge of the aetohle
metabolism and the proponderanee of the
bnacroble metabolem The fall term new
/bum generally excrete thmmine in con
siderable amounts (6] and the correlation
between the high values for bloed pyruvie
ackd and B avitaminosn s well known
[e.g 12 22] RA&hks obeervations |15}
concerning the urmary exeretion of pyruvie
and lactio srid in four premature and three
full term infants eoincide with ours. dge
does not inflaencs the urinary content of
these two 2ckds in the prematurs infants
within the sge Limits in the present study

(Tables I )
Both mild and severe toxemis of late
pregnanoy cause & riee in the blood pyruvie

acid terel of the mather {7 10 11 19 &3],
lut mild toxemia dors not influence the
urinary pyruvio acid eontent m the chiid,
at lenst not more than do other causs for
prematurity (Table 1}

In foll terrn infants, Tallgeist [ 1] bas
obeerved a grednal decrease in the pyrario
actd concentrtion in urlne from 121 mg .
to 8 0 mg*,, during first five deyw of life
The total excretion tended to increase
from day to day the firet-day valve was
about 3 mg/4 hr and tbe fifth-day valee
about 8 mg/”4 hr cajculated from the dats
pablished in his report. The results of the
Drevent study do not clearly show the same
tendency and the eoncentration was can
stant doring the fint three days of life
The reason for the low total exervtion
doring the first day of Ufe by the emall
volome of urine obtalned. This is due to
part of the first-day urine often being Jost
in commection with delivery and to the
amount of urine voided generslly being
wmall darmg the first dav of Iife (e.g [21D-
The valves obtained by us aro somewbat
lower than those roparted by Taliqvist bt
this must bo attribated to tho methodic
diference  Genmerelly the pyravie acd
valnes in the present study caloulated per
kgnlhody‘e,\ght‘mh)ghatthmtholb
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for adults obtained by this [13]) and other
methods [B 8] This mav be interpreted as
s peculiarity of the metabolkm of newbarn
infants, indicating espochally the great role
of the anuerobie metaboliun

Summary
The urlnary exeretion of pyravie scid
and lactio acld per kg of body weight was

567

observed to be higher in premature than in
full term pewborn infants Mild toxemls
of the mother dd not inflnence the urinary
prruvio ackd content in the child Both the
prruvic and the lactic aeld values fn urine
were equally high in the two age groups of
prematore infants aged 1-9 davs and
10-30 days
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The Relationship between Hyaline Membranes of the New born
and the Presence of Other Pulmonary Lesions

by BENGT ROBERTS0M!

The lation between pul v
kpline membeanes and intra-alveolar
edema [n the pewborn has been discuseed
by severalamthors[3,4 5,7 8 9 10 11 17
1t kat been maintained that an inerease
fa the eapillary permeability n the pul-
orary efrculation, posaibly secondary to
Aypazia, leads to exudation of edematous
ﬂnidviﬂ:nh!ghpmteh]mnwnt,'hhh

coagulates to form mem
beanes [0 11 12]. In  statistical analysis
o the incidence of varkws pulmonary
Jethons In the newborn bowever 1o aso-
cintion bes been found between the el
dencs of hyaline membranes
od fntre-alveclar edeme [8) but this
m"’!ﬁtﬁmdmmyoﬂtr
workers [4 10 11},

Tho frequensy figures provide no fm
fremion of the intenaaty of the changes,
sod the structure of the lung
thaoe i these cases fr often diversified
hie o ox two types o lesions may pro-
dominte in the individual case otber
P am often preseut to a lemer de-
F'"Toobhm:mcm-thhctorytm
Preseion of the hustologio features account
—

SerPoxted by grants from Karctmeks Inet:
otets rearvat
r""“"'“'l'ﬁrr-::w-cm-rm
T G190 s Paaduntricn Tt 32

must be taken of the mtensitv of the
lestors and the time factor
Tt b gencrally agreed that the thickness
of the membranes increases with the sur
rival time [7 10}, though the opposite
relationship has also been reported [6).
The incidence of different types of pul
monary lesfom in cases of neomatal desth
has been studwed previoosly with regard
to the survival time but not to the inten-
sity of the changes [5]. Palmonary hyaline
membranes were found to be most com
mon during the firet two postnatsl dave
wheroas intra-alveolar edems was stated
to octur most frequently on the third
day
The object of the present stndy was to
examine by means of a gradmg eystem
the thickness of hyaline membranes and
tho intemsity of co-existing histologic
Jesions in relstion to the post
natal age of the petient.

Mlaterial and Methods

The stody was performed ¢n 117 neanstal
asitopey sabjects, all of whreh had pulmo-
pary hyslme membranes. Snce the werses
wes detrred from several hosptals no com
sstent cfimica) evalnation was posfole Froam
the vmlahle clmical data t was evident,
hom ever that all the caars bad had symtome
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TapLe 1 dge af time of death tn relation to birth weight wn 117 cases of pulmona
Ayaline membrames (08 males, 49 jemales) k4

1001-

Agn(hrs)  Groap <1000 1500
<24 A 7 1
2548 B -~ 3
407 o - 1
7346 D — —
97-120 E — —
121-144 F — —
Total 7 27

from the first dey of life, in the form
either of respirstory distress (dyxpnew, inter

The dwtributbon of tho serics with respect
to birth weight and age fa shown in Table I
in which the subjects oo asigned to sx
birth weight groups, and to eix age groups
A-F

Birth weight

1501~ 2001- 2501

2000 3000 >3000  Total
21 14 5 4 k]
. . [ [ i
1 1 = 2 3
1 3 5 — s
- 1 1 1 3
® 17 1 it}

Speclmens from mors than oo lung lobe
were usoally examined with routine staina

Defrations Grading of the Changes

{1} Thickness of th Ayaline membrones.—
In thiy cornection the term hyaline mem-
brane ju used in the semee of scidophil hyw
Iino substance that as seen m the sections.
linee alveoll andfor treotar doct in 8
band liks fashion. The thickoos of tbe

TZaE/ g;;w:tf 7
a2 ~ A
\:ﬁb‘ 7(5‘!.:‘%‘5\‘
g(?t'(! 1\ }H*

§




HYALDST WENSRAYES OF THY SEWD AY

serabouate waa praded from 110 3 where
1 demoten thin rrmbranes (< 10 &), ., o0
deemtrly thick (16-20 ) and 3 thack mem
banes (> 30 p) (Pig 14-C) The thuckouess
o the memsbrunes sftn varied from Gekd
t fald (n the ndividual cosr bui am at
tempt wat mede to extlmate the sveragr

heolr gramionytes, graded fram 0 to 3
= (ha sirse primelpin ee for ntre-alvecksr
sdeva aari iemmorrhage

The woens of thwes four greded festares
Wy eddealted for cach 2xe yroup

Reradts

Thrdbtrﬂnrluuwndingtomn
""dihlppﬂnmufﬂ:wmb'nm
10 bo studied, albeit in individual seb-
Ftia at difterent times sfter birth. “o
Soroant wes taken of the mfoencs thet
?"‘zn-nlumtmmtlngmhm
o ol tha
development tang

A Tign. 35 how the thickines of the
»braes and the,degree of frirs-al
m"‘dmtuh-l-}vmhrhfmﬂam
o brfummytion varied with portoatal
5 Bort reserration moet be mmads bhow
8 regards the highest agy groops
AR werw to0 sl o permit of retiablo
M‘*’“ht&hm

hmdtbmm'brmdulhm
Wd"hllhﬁﬂ.-lpmulbom-
&owp 4) the membrana were thin
(N100) amd (b T

871

Intraalveolar edema  In the —dday
groops (B-Dj the membranes were groe
naitv thicker at the sume time there was s
gradux] decrease m the intra-alveolsr
sdrma and an incremse n the degree of
intra-alveolsr bemorrhage apd ffiamma
tion Two of the three otses fr group F had
vere thick membranes and thers was
practically no mtra-alveclar edema

Satssircol dmelyns of the Rerult

The resalts for the membrune thickness
and jntrsalveolar tdrms wery 1ested by
the chisquare method  Thowe repre
sented graphieslly i Figs  and 3 are
axpressed as the mesny but the stath
tionl text was based on the individual ob-
srvations that B ou the number of
caws in the waroos age groops lased o
01  and 3 with reapect to the gede of
cderaa and thicknews of the membraoo.
Owing to the small Dumber o casss m
the obler groups (L-F) B waa neosssrs
to combine the counts As regards the
grnde of edema and thickness therefore
the ge groups B-F were combined. as
were the edems gronps -1 and 2-3 On
the other band, the three arnal chasmes
of mrmbrane thickness were retained.
For toth edems and membrame thisk
pese the defferenices betwreen groep A and
the combined groups B-F wees hughly
sdgmifeant (p 0 001}

Commmmt

The weight and age dutribnthoas of the
material are m bove agreement with those
previooaly reported. For instansr Colaen
d ol [ ]found that 80 of the fatal cases
died betwesn  od 80 boars after birth,
while Clatreans [1] noted 80 , deatis for
bkt A s Te Fhe et madterial
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Degree of Intro-alvecla sdema

e

Thicknets of hyaline membranes
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(<2500 g) was 80, The corresponding

too the relatire mortality was greatest branes the incidencs of premsturs births
88%. In Clsireauxs investigation based figure in the fresent study wes 74 %
on 108 cases of pulmenary hyaline mem- The mals prepondersnoe of 14 1 re-

during the first 48 hours, with a total of
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Tk K

T
I 14

J
LAP

R,

corded in the present study is at variance
with Clutreatrx a figure of 2.4 1

Latham (6] found an inveree relation
D between the survival period and the
tideknew of the membrancs, the cases
dying early displaying remarkably thick
membranes. Other workers, however have
reported the oppostte relatianship [T 10}
The reeults of the present stods support
the latter findingy—that M to sy the
thicknest of the membranes Increased
*ith the wurvival period, at fesst untll the
forth day of Efe

The fact that the membranes tended to

M 'r'rﬁfa

mh.mlmranhnglmmwd
thin hvatme
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“'Ji«

Tembrsors (arrew)

aﬂe-ndhphyrdlry@sudrmguﬂrﬂth
prominent btre-alveolar edema (Fig 6).
as has been bown by other workers [11
12).
Sommary

Membeane thickness and associated his-
tologie pulmanary changes were stodied
in an autopyy werbes of 117 neonatal
deathy presenting  pubmonary hyaline
membeancs. The ages ranged from 6
hoars to 7 davs. The thickness of the mem
branes ipereased with postnatal ege
genrrally reeching 4 maximom oo the
third to {ourth day Intrs-alveclar edems

Fertive of rch & procems of condensath n sre

an
-Hhtpbnthefmu{h;ﬂnmmfbuand
intra-alveolar hemarthage
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Red Cell Truodothyronme Uptake g5 a Measare of Thyroid Function
m Mongehsm

by FRANCO SPINELLY RESS] and FEDERICO BERGOVZI

In & previous publication [2] wo polnted

oxt that the 18 tro red cell T trijodo-
thyronfos optalm (red eell T, uptake)
descibed by Hamolaky of of (11 17] &
* et weetul fn evalnating
the thyroid status fn children, becauss it
voids the adminketration of radoactive
uﬂpﬂtothapa.tkm_

The present paper describes the resalts
©la vimdy petformed tn & group of mongol
ﬁ&ﬂdxm,hmw..,.ﬁm.wn,.
by of the red cell T, uptaks In deter
ik the thyrald funetion m mongalem

Flnce t b known that the Hamoliky
¥ s infloeneed by abnormalities in the
Pﬁtmdmml tone

with normal saline soloton 80 as to cootem
001-0 001 ag per 01 ml; this quaninty was
added, in doplicate, t 3ol eamples of whole
hepartafred blood fn s stoppered  10-mi
sk, X0 carrection of the blood exmplest a
standardized hematocrit valoe wes made
befars incabaton. The (latks wors shaken
» wuterbath st 37°C for two hours. At the
end of this period two Ll abquots { whole
‘tlood were removwd from esch flask and the
radmactivity eounted In a weil type seintile-
thon counter The aliquots were then eentri
fuged, the supernatant plasma removed and
the erythrocytes sashed five tunos with
isctanke saline The redwactivity remaming
In the erythrocytes wua then ecountsd Tho
red esll T uptake was expressed as the
percentage  { the ongmal mdivectreity and

d to 100* L for e

d'““]"’mmﬁdnmdpmtrhhcﬁm-
*ere alo earried ogt.

Materualy and Methods
Twvoty fhe hild —

mongolold
R aps o 80 18 years, of whom 13 wero
od 1 girhy, were stodmd. Twenty

parposss. Uptakes were expressed a4 an
sverage of d plicat determmations

In trre “crim-cross experunents ewred
ous [0 order to amem tho respectsve role f
the plasma snd the ervthrooytes, we deter
ouned the T prake by mixturee of normal
erythrocytes fn plasma from mongolotds and
{ errthrocytes of mongolokds | plasna
from enthyrosd chidren,

Thvrold statos was determined, indepen-
dently of the Hamolsky test, by elmnwel
evalnstion and bassl metabolk ret

Basal met balis at was perfarmed. after

POedore way pHTbad T8 THT o 2t ad

fast  wusing the Bepedst

an nlght
L
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Fig 1

Red eell triodothyronhse uptake in
mongoloks.

Filter paper lectrophoresis for serum
protein fractions was performed vaing Vero-
pal baffer at pH 8.6 and 0 05 &,

Total servm protein wa  determined maing
the blurst metbod of W eichselbaum,

Results

Tables 1 and 2 summarize the results
« In mongalokds and cantrols. In the 25 mon-
goloid chikdren the red eell T, uptake
4 /ranged from 1784 to *6.82% avemaging
2133 . +05. (1x) No signficant differ
ence was found between boys and girle.
In the control gromp of 20 euthyroid
children the red cell T, nptaks ranged from
1338 to 2050 % averaging 16 74 % +0 40
{s.x) An analysis of varfanee showed that
the difference between the two groups is
significant (P<001)
In the five adult patients with liver
disease (clrrhosls or chronte hepatitis)
fated with & d rable hypo-

¥ SPINELLI REBSI AND F BERGONTI

In seven out of 10 mongolald ehildren
A decrease of total serum protein was
found In theme cases the ekeetrophartio
determinations of protein fractions showed
& decrease of albumin and an inerease of
gamma globulm, whereas alphs 1 alpha
and beta globulins were normal.

“Crisscrose experiments, performed in
five cases, showed that the uptake of nor
mal erythrocytes In plasms from mongo-
loids was inereased (mean valne 22.43%),
whereas the uptake of erythrooytes from
mongalotds in narmal plasma was in the
Dormal range (mesn valoe 17.34 %)

The basa! metabolio rate of all the sub-
Jects studied was within parmal limits; the
values of BMR in some mongolokds wers
In the low-normal range

Discuesion

In conftrmation of the findingy of
horland # of [15] and Jeckim ¢ ol [14)
our stodies indicate that the mean red eell
T, uptake In moengolodd children b i
creased The fact that the average age of
the enthyrokl controls s alightly loxer
than that of the mongolatds cannot explain
the different uptake between the two
groups, winoe by several investigators [9
18] it has been demonstrated that the red
eell T uptake in children does not differ
significantly from that found in juvenile
and adult euthyrodd patients.

Since in previous studies | ] wo bave
obtained coneistent resalts with bloods
over & hematoerit range from 32 to 55 the
blood samples wers not corrected to &
d h octit  valus  before

albuminemis and & decrease in total serum
prutein tho red cell Ty uptake ranged from
18.58 to 26 70 %, averaging 2200%

meubation.
Acvording to our studles, in mongolirm
the Hamoliky test is not characteristle
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Taprr 1 Data on 25 mongolosd patients

Ageand Rbo T

To. wx Het wptake ~
1 1M 47 1838 +5 —
[T o] = +2 708
1 1B M 2080 -1 02
4 BN u 2000 +4 —
3 12M M 2160 +2 —
¢ uF 4 1837 -5 as

LF 41 1862 -9 —
[JEERTS S 084 0 —
15N B +1 —
1 U 4T na +1 643
U 1y s 2203 -3 —
B ur mn preTs +2 [}
I 8F 45 151 +5 —
4 By & 2098 -4 o1
» 13 4 1862 +7 30
I [Tt 2.8 +6 [T
17 183 40 1794 +1 —
n 10F 41 234 -2 e
1 1BF .08 +4 —
» I3F 42 1921 -1 —
2 SF 4l 2038 +8 —_
2 By a9 1823 +3 70
8 1F ¢ ns -3 —
H 1IF 45 1003 +6 —
n WF 2 ne +2 —
Mean alwes of comtrobe 10.74 E

Bexides the fact that as we will mention
Jater an inervased red eell T, uptake is
found fn other draeases affecting euthyroid
Patients, in 11 out of 25 mongoleids studied
by w the uptake valves fall within the
bormal range (Table 1 and Fg 1). Hox
47er it i truo that the avernge value of
™ eell T uptaks in mongoloids ke higher
than in cuthyrold patients.

Baml metabolio rate has been found

Perlarmed by means of muhtiple tech
“‘qﬂﬂ\hﬂﬂitomvuldgn]ﬂuntnbnct
multies 3 15 23] Therefore it fa hkely

Globalms

Total seram
MR peotein  Albomin alphal alphs  bets gemme

b 0. 068 ass
s ozs 06 os 138
430 o 0es 0.8l LT
0.28 (Y. 3 o 133
343 031 X o 15
180 034 e 138
42 orn 068 122
160 o3 (1.5 14
1. a3 o6 087 140
+24 oM nes 110 137
423 031 0.3 o 110

that some factor{ } other than thyrodd
function i respansible for the incressed
erythrocyte T uptake in mongoliem
Jackim et al [14] state that the increased
erythroeyte T uptake in mongollen is doe
to enxyme anomalbies of red blood cell.
o crim-cross experiments were per
formed by thess investigators In ths
crias-crom” experiments performed by us,
the erythrocytes from mongoloids have &
normal uptake in normal plasma,  hereas
normal erythrocytes have an inereased
uptaks in plasma frem mongolokd patients.
The same result have been observed by
hurdand ef al.

According to the explanation of the
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Tanrx 2 Daks on fire exthyrold patients with lver disease.

Ageand RboT Total serum
Xo. wx upiake% protein
1 601 470 a2 208
RISt Y ] 560
3 43N 201 800 re3
4 M 2180 430 . - |
5 asM 230 580 192

mechaniim of the test offered by Ham
olaky the red cell Ty uptake seems to
depend mainly on the affinity of plasma
for circulating thyrold harmone

Extensive studies [1 10 12 13 21 have
demanstrated that thyroxine js bound in
greater amount to the thyroxine-binding
globalin (TBG) which migrates electro-
phoretically between the alphal and
alpha 2 globuline, and in amaller amounts
to pre-albamin and albumin. Trilodothyro-
nige In simflarly bound, although lesws
completely and les firmly and ean be
readily displaced by thyroxine

Therefore it may bo postulated that the
capaeity of the erythrooytes to take up 1»
butro the added triiodothyronine depends
upon the plasma thyToxine.Jevel, | ¢ upon
the avallability of binding sites. If more of
the sites are ocoupied by thyroxine as in
hypetthyroldism mote of the added trl
todathyronine is available for red cells The
oppoaite would oocur fn hypothyrasdism

Extonsive studies of Crispell ¢ ol [4 5]
have demonstrated that the uptake of
thyrold harmones by the red blood cells is
inhibited by plasma and to a lesser extent,
by-amma].bumin

Tho mechanim of partition of Ty be
tween proteins and erythrocytes and the
mlophydbyredbloodealhh\tho

Globalins

Albcmin  alphis-l alpha2 bets gemins  Diegmosde

03 080 087 121 Clrrhods
o3t oes ol nes bepatitis
02 086 090 49 Chroaiobepatite
033 o7t a9l 213 Clrrhows
0 0.87 216 Clrrhoss

Hamolsky text {s still nat completely
known. Recent studies [18 19 24] have
demonstrated that erythrocytes can be
replaced by resma in evaluating the thyroid
functlon by means of & modified T, uptake
test. Other studles (11 28] have deman
strated thes modification of plasms peo-
teina can affect the red cell T, uptake
Euthyroid patients with liver disesse
nephroals or mallgnance in whiech total
protein is decreased becanse of a decrease
of elbumin, show an increased erythroeyts
Tyuptake Asshown in Tebls * gurstndies
oa five patients confirms the increased red
cell T, uptake in liver dissess aseociated
with hyposlbuminemis Also the low red
blood cell T uptake in pregnanoy is most
likely due to a plaama factar 17]

The studies of several authors [23 25]
apd perticularly those of Nelwon [20] an
aboat 200 mongoloids have demoustrated
in mongolsm a decrease of total serum
protein due to & decrease of albumin Tho
lerel of gamms globulin was found signift
eantly inereased, whereas no significant
differynces over coutrols were demon-
strated in alpha 1 alpha 2 and bets
globulins.

The studies of plarma of mongolokd
children performed by us demonstrate @
seven cases the same anomalles of plases
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peoteins mentianed above. In all these
casen an Increased red cell T uptake wes
found.

Thess findings, and the resultts of “crins.
crom  experiments, would indicate that
n explaming the increased red cell T,
uptake in mongoliem, the role played by
plasma cannot be ignared.

The electrophoretic petore of proteins
binding thyroid hormanes in those mangol-
aihi in which anomaties of plasma proteins
are found Is similar to that found in enthy
roid patients with liver disease in which
the erythrocyte T uptake Is increased.

It bs beyond the purpose of this paper
to demonstrate which plasma factor(s) is
powibly respondble for the increased
eythrocyte T, uptake in mongollm. It
ﬂnz!dbanottdthlt.mgphm]ro-
telna known to bind thyroid bormones
oaly albumin is quantitatively affeeted in
mongolmen, whereas alpha 1 and alpha
Slobuling are pormal. However H shoukd
be pointed ont that, even i all the mangol
0ids with aboormalities of serum protein
*odied by oa have an increased red eell
T, uptake a strict correlation between
lnerease of T wptake and decrease of total
Protein and albumin coald not be demon
strated by our studles.

W'lmmtAhhtanyl!thzcnxymo
n0malles of red blood cells in mongolem
described by J cdm et al [14] are in part
reponsdble for the fncreased T, uptake
Honever 1t seeras to us that no evidenee
h‘hnaimbythmuutbaﬂh-tery
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throcytes from mongolodds behave differ
ently as far as the Hamoleky test is con-
cerned, from those of nom mongolosd
subfeats.

In any case whatever the extrathyrodd
factor(s) which influences the red cell T
uptake is it appears from our studies that
the test described by Hamoliky #+ not a
valuable tool in assesing the thyrold funce
tion In moagollsm

Summarv

The red cell trikvdothyronine uptake was
performed in & group of .3 mongalotd
children, in order to assess the 2pplica bility
of this method in evalmating the thyrod
status in mangolism. Our atudies indicate
that the mean T uptake in mongoloids is
increased However in 11 out of .5 mongol
oids studied by us the uptake valwes fall
within the normal range »0 that the test
cannot be considered characteristic 1
lem In all the doxd children

the BMR was normel On the contrary in
seven cases with an inereawed red eell T
uptake & decreese of total serum protem
and albumin was found. Bince it 1 known
that abnormalites of plasms protems
inflnence the red cell T, uptake the hypo-
thests that some plasma { etor( ) ks respon
aible for the creased uptake of labelled
trHodothvronine in mongolwm s suggested.
Vhatever the extrathyroid factor({s) res-
ponslble foc the increased red cell T uptake
I the technique 14 ot a valuable too! in
aseecsamg the thyrold functionin mongolim
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Hereditary Nephropathy with Heematura

by NIELS HOBOLTH

Familial nephropathy simulating
seems to have been

reported far the first time in 1874 by
Bampelson [28] in Germany and n 1875 by
Diekinaon [7] in England. Apart from the
B hamBes [2 4-6 9 11-10 *1-°7 20-31]
Teported in the last decadr only a fow
boafbes with a typical inheritance and
dinjeal pactare are on record. Accarding
1o the suggestlon of Williamson [32] the
duetss which fa often {nherited in amoch
ﬁm‘hhpﬂcepﬁwdn.fncn,dmu}dba
referred to an Alpart v syndrome [1] This
tybdroms eympriees an bscotnplete sex
bnked, 4 ly inhertted neph b
*hose main and earlest xign fs & varying
degreo of haematurta, frequently albumén
T, and at times casts and Jeakocyturia
E"mpimnmlntmdﬂed by Infec
dieeases and pregompey  Affected
Maes develop waemia as & rule before
thelr 30th yrur of age while in femules the
Jength of life is not influenced to the same
extent, and they seldom develop uracmia
10 some famihes the nephropathy ks amsoe
;;“’ with perceptive deafoess [, 5 0
D115 10 22 23,25 25 39 30 32

Foaliad by gruat trom the Kung Chrmtma X
P, 1 sornewhat modifand

Sorm, bebore
,"‘"mmmw“wm

which nsually manifests iteelf m the second
decads of Ife The hearing lovs may abo
oceur {n indsviduals who are not sutfering
froe hereditary nephropathv (b n ) {1 30]
and reverselv all members of the named
{am{lies with h.n. need not have umpaired
hearmg In some families there have been
cuses of ocular defects, especisllv affeeting
the lena [11 _5 29 22)

Pathological atudles on the remal dis-
order hate been carrfed cat partly oo
biopoes (4 17 22 23] and partly on
autopsy epecimens [4.5 6 0 11 13 18
10 22 23 *8) The organk rensl changes
appeur to develop gradually so that i
tiaslly the ordinarv light microscope does
Dot revesl any aboormalities. erther of the
nephrons or of the interstitin] theae (4 22]
When the disease has persisted for & bang
time there will be incipient eputhellsl
crescents in the glomerull. interstitisl
fibrosis [5 22], or sclerosis of juxtaglomern
Iar vessels [17).

Patients who have died of the disesse
show on gross inspection contracted kid
neye with & grannlar surface Some authors
have found yellowish, patéhed arcas,
showmg on cut surface yellowish radhl
streaking comeisting of phagocytes with &
lipid eontent (4 11 23] The eortical and
medallary rones show varying degrees of
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Fig 1 Family T Pedigree with cxplanation of symbols.

contraction. The histologleal findings have
conzisted in varying degrees of fibroals and
hvalinizration, epithelial crescents in the
glomeruli and periglomerular fibroaks [4 5
9 11 13 22) The reparted tubalar changes
bave vared within wide limits. The most
severe levlons are said to affect the prod-
mal tubes (23] In the interstitial timne
there will be varying cellularity and
Increased connective timaue In some fami
bes the inih Y changes predomi

Present Investigations

In our department wo have had some
membera of two families in which hn.
inherited.

All the aecessible records on all members
of these families were perused in arder to
appraise urinary findings, renal funotion,
abnormal pregnancies, and hearing In
addition, all living members were examined
penumlly nhe-mr\-rr permitted by geo-

nste the appearances Indmg mowt of
all of chronic pyelonephritie [11 22 23]
In othern, glomerular and fibrotio changes
are moat cutstanding so that the peture is
aumiler to chronle glomernlonephrithy or
interstitial nephritts [+ 5 13 10 19 o
27]

Thore has been only one report on an
antopey of the inner ear in a patient with
inherited hypucusis. No charecteristio
changes wers found [£2]

The ordinary treatment of nephritts has
been tried but thers has been no bensficial
effoct of a low-salt diet proonged bed rest
[13 32] entiblotie therapy (18] or adreno-
cortical steradds [2, 6 17 25 ©7]).

and the persons
willingness to co-operate  Microscopio
examination of the urine was slways per-
formed on freahly and spontancously
volded urine Only those cases in which the
author personally performed the miero-
scoplo examination of the urine are marked
‘personal Investigation™ fn Fig ! and —
Whenorer the Interview gave rse to &
suspdcion of hearing loss, audiometry was
carried out Furthermore andiometre
screening was dooo on all the members of
Family IT who wero old enough to co-
operato Only  andiologieally confirmed
hearmg loss wus recorded fn Flig
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Fig. 2 Family IL. Pedigree Symbole s Fog. 1
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Case Historles

Femily I
This family compraes 32 deseendants over
Ukres generations of  wornan who most bave
bd ha (Fig 1) Among these descendants
thero were elght cases of hn (Tabio 1). The
following are f particular interest
41T I—An & yrer-old woman who had
wadergone several operationt for eatarmet.
Shortly befors her death from cerchral
terombosts, xbe waa fornd to have erythro-
Trels and + bacteriuria,
etum ereatinios 1.5 mg/100 ml. At astopey
‘l‘:"k‘ﬁmyl were found  to  roes~mrs
I o The capsuks were eusily
memw.aﬁm
wilam granulation. In the left kidney there
were infarets fn the upper and lower poles.
The perenehyma, especially the cortex, was
sorvhet narrowed, Microscoplo exsmma
1% revealed & lerpedy w Ilpreserved renal
Parachyme with seattered hyalmbred gho-

merall. In the pyramids there wus a fairly
oarked increase in the interstitml connective
thrmvhhﬂ:whrlﬂmn‘d.nmmuthem
was thiekeming of the medmmaed and
mafjor arterial branches with natrowimng of
their lamina. \o data were availshle regard
ing her pregnances, and records from pre
vioos admimions t  hospital were non
tribatory reg g PeC eXAmmE
thon of the urine A Ingle mvestigation for
albamin hed been negative

AT 1—Rejeoted for military service as the
age of 18 becunee of chrooie recal dresse
Led an active Jife until a few mauathy before
dving et the agnof 36 m a ot t of uraemia.
N autopsy report.

Al *—Led an scthre Uf until a few
montin before dymyg t the sge of 43 in astat
of uracmia. \o autopsy report

F 9 Probandr—A 10-year-old boy whow

t had been pormal. In & roatios
study at theags 6 hacrsturia was deteeted.

TasLe | Family I Adbnormal laboratory | nd »gs
Peromt ebowing normal resolts are oot mcloded m the able

r
b4
M
¥
Pr r =
4
ple
M
b

Urinabrria
Getm. Agein  Albezm
Yoz years(t mariam Hearmg Eys Alba- O Lreso
Fion ber Bex  at death) premsancy  boss  defrat mm e cytes  oytes Custa
An 142 t - -
A1 1 118 1 - ~ Crarmus
: +43 -~ - Crarcale
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TasLr 2 Family II (cf legend to Table I)

Urinalyxis
Albamin
Rom Apsfn urain Tearing Eye Alba Gl Leoco- Erythro-
bor Bex pregrancy min cos cytes  cytes Casts

xg f

adanZSoavan
-esazztEEnrze
P

Ll 4L LS L L L

vex

Slnce that timo all nvestigations have shown
varying degrees of haematuria, at times
albiminurie. The symptome wers aggravated
by throat infections. On admistian thecs were

4+

L R S A,

++

Noabered(tary

but in the course of thie family study he wes
found to huve albuminuris, erythrocyturis,
and lenkooyturia. His renal diseass hes not
been investigated in more detall, but it e

00 striking findings apart trom the pers probablr not nberlted
No other abm 1 bleeding
tendencies, 8 normal BP pormal ophthatmo-  Family 1T
scoplo appearances, normal aodwgram. The  The seoond family comprises three genera

renal function, asscesed hy blood ures,
., creatinine and clearunce, was normal. Lv

Prolography showed normal reaal shadows
k)n:dl:-ol-z::n.llpry-elogrl.\:m.

Pr 10-—The patwent's younger brother way
aleo normally developed. At the go f
3 yvars ho was admitted t tho department
with albuminuria and baematuria, bat thers
wero no elinial abnormalitica, ESR 31 mm/
bour Total serum peotein 6.5 g/100 ml
Paper lectrophoresin a, globulin 12.6%,
other fractions nocmal. The condition did not
d:-ngumpmh:dllnlndp—ulungadbadrm&.

On re-admpsmion at the ags of 7 the paticat
was {eeling well. His urine was st{ll abnormal
and »0 was the distribotion { the serum
protein fract ane. Remal functwa normal
assessed by blood ures, creatinine, and
cloarance teat. Slightly elovated total chales-
terol, Ly pyelography showed normal renal
sbadows and normal

The spouse { A7 3 was in good heslth,

tione, Amang 23 descendants of & wommn
having han. and hearmg loss (Fig. 2) there
‘were 14 casos of renal discase (T ble 2} The
casen af most interest are as follows.

AI 7+—A woman with hearing immpalrment
of the perceptive type. No dats regarding
recurrent otitls media. History of an opers-
tion for nephrolithissis. N other recal
diseases and apparently not h.n.

Pr 18-—Pyuria, but no hesmaturts when
first eeen. After suipha drug therapy the
urme was compiet ly normal. She b probably
not saffermg from han.

AII 3 and AT $+—Both theso members
havo hearing fmpairment of the combined
condoction and iomer-ear type. Both had &
history of numerous epleodes of porulest
otitis modls, which might explain the heartng
impairment, bat an inherited factor camot
be exoluded.

Pr § Probandr—Admitted to the depart
oo @8 the age 19 years. Even then, be bed
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Tanes 2 Frachondied wriaary profea ezeretton 1a fhree boy itk searifest protermnna
ocuwd by inkerited nephropathy compared wath the correaponding se wm ralues

Total Albarodn.
[
Y 1 Fr 9 TUrioe LR 4% &1
Aerum [ ] irs
Fou 1 Pr 10 Urkw o7
Serwm o 14
o

Tam IT Pr 3 Uriow
Kervem 31

b admitted several times to other depart
mrais with beematuria which bad been
diagineed at the age of B years. e found no
shnoral bleeding tendency  part from
beemsocia. Thers waa slbaminuria, ecythro.
by, and 4 times leukooytoria. 1v
Frtigraghy revealed normal pyelogramas
#od mxmal venal shadows. Thers bad alwayy
bren macToscopis haematuria, and st thmes
3 Gram. The patient s ryople. Bpberolalde
b ot beem diagnosed.
Al 12—Admltted several times to otber
but albaminuria had pot been
S thevn. Thia person was not exammed by
i wsthor personally

Spedlel Invraetigations

AR the liviog adult menbers aad most of
the chldren of Faraity I were ivestigated for
;""’erm.!tbmmm;prmp(u-
by ditusion I grl eccording to the
“l:“ﬂ"mrp-lnﬂp.\s [20). hecrnaggiutina
by the Boyden prinetpie (21, and eomplo-
™A fization remetion by the Domelley sermt
i‘“‘hﬂ 3] Antoentibody t renal
eoudd not be deroorwtrated by these
ethots. The smme sera wers mvsstipated

Olobatm Hews
precTpisten

alpbe beta pxrrana c
1s 1 10

i 104 0.9
n

»r w1 my
1 5 4 "

s ie3 He
The triner) protem fractons w ere stodsed

tnPr Qand Pr 10 of Famdr Tand Pr 5 1
Famity IT The recretion pattetn indicated
nephroputhy with mervared glomenilar per
meability There waa  strtkungl hrph exere
thn of  globulin, suggestrve of the appesr
ancew 10 nepirosts (Table 3)

Tubular functson was in estiguted o
Pr 9 end Pr 10 of Famly L Tho showed s
normal concentration bty nornsl exere
thn of ammo acxds, nd & normal re-abeoep-
twon of phosphate (detecmined by the method
sdrocatad by Fris {10])

Discomion

The very prolonged, and as far aa the
females arr concerned very mild, syndrome
in the present matetial as well as the
nature of the symptoms and signs, haema
turls and albuminuris combined with the
typleal heredity sstablish the disgaosis of
h 1 of the type reported in the lterature
Family I alwo included several cases of
hearing impairment which justdies the
daseification of the eondition as Alpert

Lamied et by De Tage Blorth, Teetitate of
Ovmeral o uge Hlorth,

B 63U Lota Postatrine Vol, 82

Srome as d by Wil
ueE

The presence of hearing Jows in one mem.

ber of the family withaut hn. is in accord

anes with sereral reported caves [1 30}
Crrnd oxt by De Bartbe Tadatreen, Protein

Laborsery Insiute of Genwral Puthelogy

Copeabagra.
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In Family IT there was & history of
frequently recurrmg pyuria. Thus the
syndrome in this family is very like that
described by a smaller group of authors
[11 16 18 22 23 °0] The tendenoy to
pyuria appesrs to be a charscteristio of
these families and as it comprises severnl
generations it I difffeult to explain merely
as & result of environmental factors,

The biopsv findings indicate that the
very widespread changes found In the
Lidneys of petients who bave died of h.n
are secondary to a primary lesion whose
charmcter bs unknown except for the feot
that 1t fa hereditary Presumably it fs »
glomerular Jesian This Is suggested by the
haematuria which in the first and only sign
in the young patients. The youngest
potient with confirmed hacmaturia who is
on recard was 10 dayw of age [17). Mare-
over the first changes obwerved in the light
microscope are localired in the glomeruls
and it has not been until a late stage of the
diseaso that these patients heve shown
tabular dysfunction [11] However Nieth
[18] found renal glucosuria without other
afgne of tubular dywfonction in & femals

./' patient

Bince the clinical pictore and the hiwto-
logical findings may be remmiscent in many
wuys of the expermmentally induced glo-
merular injuries in the Maxugi kidney
investigations for autoantibody to remal
thaue were performed in Family I bat
without poeitive findings.

Just as in rensl disbetes inaipidos the
diseaso gene is attached toan X ehromo
some. The result is—in saddition to the
typieal mode of inheritanco—that the dis
eano manifests itself in a mors severs farm

in males.

The diagnoats af these particular renal

XTELS ROBOLTH

diseases i3 bascd not only on the climleal
sigms but aleo mpan the demonstration
of the hereditary factor The latter js apt
to be overlocked, as the symptoms are so
mild in the females. Expecially among the
younger age groupa the discase may often
be mistaken for acute glomernlonephrith.
In the case of the boyw, this will make s
lisble to expect the prognosin of seate
glomernlonephritis to be poorer than it j
n actual fact.

It bs striking thet soveral authars [5 21
-8 30 32] have been able to poblih two
or thres families, one even aix [2] living
within a limited geographical area. This
fact together with the difflenlty in dif
ferentlating the disease from aoute glo-
merulonephrith, makes it probable that
the paneity of the published family stodies
indicates rather that the diseass is apt to
be gverlooked than that it } extremely
rare

Summary

This is & study of two families having
an inherited pephropathy manifesting
iteelf in ehildhood by haematurts and [n
some cases albuminuris with ar withoot
hearing loss—a diseass which has previ
oualy been described as Alport s syndrome.

The first family comprises 23 descend
ants over three generations of & woman
who has probably had hereditary pephro-
pathy Eight members had the renal di-
ease Two males had died in ureemis The
mode of inheritance was typlcally sex
linked dominant There was no case of
hearing loss. The second family comprised
three g ions. Among 23 d: dant
of a woman having hereditary nephro-
pathy and hearing loas there wers 11 cascs
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of hereditary nephropathy and two cases
of bearing loss, The inheritance was domf
mant, Bex Hnked fnherrtance was powsible

Especially in children the discase {s apt

587

to be misdiagnosed as aeute glsmerulo-
nophrith. As th svmptoms are mild in
fernales, & wpecia] seareh has to bo made
for the heredity
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From the Department of Pediatrics, University Hospital, Uppeala, Sweden

The Incidence of Infanule Hydrocephalus in Sweden

by BENGT HAGBERG IRENE SJOGREN KARIMN BENSCH and
ANNE-MARIE HADENIUS

A growing clinical interest in the true
of {nfantile hydrocephalus (Le
hydrocephelns of the expanstve type) has
developed during recent years doe to an
Increased surgical activity parallel to im
proved shunt procedures Earller studies
mainly refer to hvdrocephalus present at
birth and regarded as a malformation
However figures for clinical use must also
inelnde all cases starting luter in Infaney
The majority of these belong to the gronp
of s0 calied simpls” hydrocephalas
which should be distinguished from thove
combined with sptma bifida eystica. Btu

el

™~ dies on newborns grve an erroneoualy low

incidence and tend to exclude a number of
proguostioally favorablo cases. On the
other hand, in a retrospeotive fleld study
cases of spira bifida cystica with hydroce-
phatos are easily mised as at death they
are apt to be regstered only as myelo-
meningoceles,—The true incidenco can
best be obtained from combined stodies
covering the whole period of infancy In
addition, the ineldence rate js not com
parable from one country to another as
larpge grographieal differences exust [ 121

The aim of the present retrospective
study is to give figures a3 close as posdble
to the trne incldence of infantile hydro.
cephalus In & Swedith population and be-

ginning before the end of the first year
of life. For this rexaon two separate studies
have been perfarmed

Stwdy 4 The number of cases present
at birth was determined in a materis! from
an obstetrio dlinio. Special attention was
paldto hydrocephalus combined with sprre
bifeda eystica.

Stedy B The number of cases devel
oping during the fimt year of life was
examined in a fleld study whers apecial
emphasis was put oo casy of “simple
hydrocephatus without plicating spine
bifida cysiica

Material and methods

Study A The clinioa] material refers t  the
43,548 registersd burthe at the Department
of Obstotries, University Hospital, Uppesla.
between the ysars 1044 1981 The records
of all infants with mallormations of the
cenitral Dervomm system noted at birth he
been stndlod, Most of these cascs bad aleo
been cared for in the Department of Pe
dlatrios and tho esse hittaries, as well &
post mortem reccrds of desd cases were
siudied. Tho total nomber of deliverics and
the number of [ive births daring the period.
and the horth weights within the sctmal
group wers recorded. Cases from tho mate-
ris! not regmtered a3 st barth
but found t have this disorder during the
first fow woeks of 1f were included &
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Tamr 1 Anciomic defects of the cemtral wervous aywem af brtA A surcey [ 43548
tobel Birthe or 42,779 Dire birtks at the Departme t of Obstetrica Umirerady Hovpital
Uppala denxg 19411061

At birth

—_—

dead aln Per

—_—— —_—— Per 10X 1000 h Bhirthweight

o ¥ ?  Total bithn  buths  <2300g
Teckirnes of of
the C.X B ¢ birth 6 1 18 23 48 1l0 awe 13
Hydrmeephatum, all cases. 5 0 418 H 0.78 UL} 8
“eapls brydsoeenbatn $ 00 4 4 1 028 I3 3
Hydrecephalos-spina Wfiducyatical 0 10 11 22 .80 2y n
Spios bnfrde cymticn all casme 2 1 13 18 M as + 9

nncrocwphakos,

1 1 1 1 4 ol 01 t]

Incinding one esn with anencephaloe.

bydrocephalies to avoid losing andlagnosed
o wrtgitered eases. Thu was often so for

compreed 6 yearw The total pumber of
In Do children haa ehanged from 10,480
t 11080 per yoar durmg thrs time The
wady all liveborn hy

chidren born fo 105257 which were found
& thres different Rwodish counbes (Norr
h“““‘vUPp-!-lua-:l():—-rb:-\:o)\:q)wumtu:m
o the sindy Questormaures wers smtt 186
ditriet  araes, 24 nurees for mother and
¢hukl care, 23 irtitntions for ferble minded,
d 199 perish offices (where all eanecs of
death I Bucden are registered) Anewers
¥ors cbtained from all. In thi way Informa
thon wax obtained about all known ar sme-
Pected emce, which were still alive as well
& probubly afl dead casss with eonple hydro-
“Pbalos, but probably only some of the
©Le4 with puna bifma cpaikn the dowm

N lrrng #xerpt two,
¢ rewxamuned by the authors and the

post murterne verfying the dwgnoss wece
mad 10 about balf of the cluldren. For the
few remammg ecases convinemg clincal
dat wa presented. The fgures for the
total npomber f Iive ribs and of all dead
children m the district were obtamed from
the parmh officen. The number f mhabs
tants in the different countses are taken from
Statistacal  betraet of Hwrden 1954-1059
(1o}
Rerults

Stwdy A The incidence of all malforma-
tions In th central rervome syst m &t birth
wan fornd to be 1 10 per 1000 births and
006 per 1000 Ive births, the figure for
all live hxtha being 1,770 during the
period concerned The frequency flgures
for hydrocephalus and spiaa bifide cytica
t birth are found in Table 1 The most
reluble figure 1 the ane for hvdrocephatmy
with spina Bifida cystrca. It was foend to
be 049 per 1000 live burths. The coere-
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Tantn 2 Incrdence of infantile kydrocephalus apparent before one year of ape in three
Swedleh coxnties (Study B)

County

Total Live births during 1952 1957
H;

Hydrooepbaloe + puna bifide cymtice pee 1000 llve birthy byrd

spandmg figurs for simple hydrocephalus
was 0 19 Among the 34 hydrocephalio {n-
fants of the 48 cases with malformations
of the central pervows system °0 showed
a clinical hydrocephalus at birth and 0
within the first few weeks of life In the

ining 8 cuscw the suspl were con
flrmed at antopsy Hydrocephalas with
spina bifsida cpelica (Le myelomeningo-
cele meningocele andjor tncephalooak)

Uppeala  Orebro Norrbotten  Tota!
15253 21,022 28353 84Ew
O.Dl 1.08 124 11
a.s8 103 053

o.19 021 L]

month premature and @ were at least 7
days postmature. The birth weight was
Jeas than 2500 g in 13 infants.

Stedy B The mcklence of hydrocepha
lus with an onset before the end of the
firat year of life e found to be 111 per
1000 live births However incomplete in-
farmation was obtamed in Norrbotten
and Orebro conceming desd cases with
spirg ln/ndacpdm !hm not a fow cases

ocrnrred in 22 cases. Of the hydrocep
lio children two had more then one ma!
formation in the central nervous system
One had hydrocephalus, aplesis of the
corpus callosum and maliormstion of the

-, Daso of the akull, the other had hvdro-

cephalus and dysplasa of the right
hemisphere. In the familics of the whole
group of 48 Infants elder malformed sib-
lings or siblings dying early in iofancy
hed been barn in § families (7 infants)
Flve of the 48 mothers had esrller had &
total of 6 sbortions. Of the 48 infants 22
were first children 5 were more than one

with g hydrocephalus  were
probahly hidden. Thus ﬂguruclﬁmted
to be relisble only appbed to “simple
hydrocephalns, the incidence of which
was found to be 0 85 per 1000 live births
in the combined three materials The
differences between the three countles
are {llostrated in Table 2

Among the 55 cases of “simple bydro-
cophalus 32 had died. In the group with
spina bifida cywlica only one child was
still alive The relation of survivors to sex
appears in Table 3 and was foand to be
3 4 for boysand 1 4 for girls in the com-

TanLn 3 Ditribution of stx among 73 cases with snfantile Aydrocephalns 1n Stwdy B

Hyd.rocvx):h-,-ﬂum

Hydrocephals + spinw bn/ide cpatics

Desd 1901 Alive 1981
—_——— Total
¢ P o & 9 total nomber
FTOE TR ] 1 8 N ”

8

n
1 17
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Tastz 4 Comparieon concermtng fhe 1xadence at birtk of nfantile hydrocephalus (per
1000 total births) betwcren earirer tnredigations and the quthors stidy o

UBA Jpun B edm  Kwedem
Theown MacMahan \rel Fouth rex. Middke
eel[12) [16] el [11] [13] Bosk(2] Gwnmat
§-nh-edunum TS 36800 188654 64560 41108 41848
cars 178 K] 185 L v ws
Ww hakom 0 aw oH o
Hydrocephalos + & pie b/ ks cpaticrt 13 n.es Ed "
Spina Wiude cywticn, all cases 80 18 110 0% 10 1%

bioed materlal The onmber of deatb
amsong all ehfldren borm in the years
103257 within the thres counties wers
1303 op to the year 1961 Thus at bemst
33% of the deaths concerned hydroce
phale elldren,

The inwdence of malformations within
'h(mpmwbeh]gh However
?ndpktﬁgwuunmtbnghmdmtob
“ontplete nfarmation concerning the dead
chihlren.

Ducasslon

When evaluating earlier reports coo-
oroing the inexdencs of Infantlle hydro-
Cvphatus, several factors make comparism
‘ﬁﬂ'tuh.ﬂwhlmd.iﬂmlnthedrﬂ«
l’m\mlndcl-l'.l:!’bca'.kmuﬂ:x:ni;n'.ﬂnh)‘lir\:v—
tephalu, different wags of collecting
xt, and a common lack of infarmation

meldence figures in terme of &
‘!Udeﬁnrdpopuhthn_l[mcom Large
Seogrephical variations undoabtedly exist
Perhaps bext Mustrated by & varation i
the tatal frequency of aystienl spins bifids
Erocs 0.2 per 1000 birtba n Japan [14]
‘04—h11rehnd[q_

ka3 prvvionaly been stodied wemlly to-
Erther with the Incidence of all sorts of
cougenital malformations present at birth

(2.3 4 9 12,13 14 15] Thos all cares of
bydrocephalns independent of etiology
bave been included among mal{crmations.
As hvdrocephalox has uyoally not been
clinleally exa defined cawes urth non

p = h -t to
various sorts of atrophr hram levoms
might well have been included. The figures
i Table 4 where some representative
investigations from different parts of the
workd together with ours are tabolated
mu#t be regarded with these rescrvation
However thw limitation does not apply
to the very recent Investigatron by
Smithella {18] the hgures of whom
exclmively relate to cases of expapuve
hvdrocephalus reeogrused at birth 1n lrre
and stil-born babies of the La erpool
ares.

Our maternl in stody A i best com
parable with the one of BOok e &l [ )
from southern Sweden. Both are based on
hotpital cases from the same country but
they are derrred from different parts and
periods. The mmaterial of B33k ¢ & com
prived 70 , of the totsl number of births
within the dwtrict our material repre-
scnts an average of 08 o (the Jast ten-
yearperiod 995 %), Hvdrocephalos bes
been differently defined in the two mate-
risls. B35k ¢f L used clinicsl routine case

—
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hidtory diagnoses, implying obvious sour
ces of error according to our experiences
from an earlier follow up study [8 71 In
our present material only cases have been
included who shoned an aboormally large
growth of the skull confirmed as being an
expansive hrdrocephatus. The lower figo-
res for “simple hvdrocepbalss m our
material are probaldy partly explained by
these differences in the matermls. Howerer
the differences might aleo partly be doe to
geographical factor. This presumption Is
further supported by the higher figures in
Bouthern Sweden for all cases of spixa
bijrda cystica s clinienl diagnosls which
leaves no doubt in interpretation. The
Iarger propartion of hydrocephalio cases
in our matenal of spina bifida eytien fn
eurpriang at fist sight It b certainly ex
plained by a number of revised dugnoses
at reevalnation of elinjeal and post mortem
data revesling additional cases with el
rically overlooked but obvicus hydro-
cephalun. The incidence figure for hydro-
cephalus In cesew with spira bifida cystica
found fn our material m study A must be
very close to the total inecldence during
the whole first year of Life an assumption
supported by data in stody B

Reports concerning the incidence of
hvdrocephalus starting later in the first
year of Iife are more scanty MeKeown &
Record [1.] in & prospective study from
Birminghem found that the total ine
dence of hydrocephalos had incressed
from 1 78 to 2.57 per 1000 births Letneen
the ages of - weeks and § years, Lo an
merease of 081 per 1000 birtha, From

BEYGT HAONERG

ET AL.

periences from this and earller stodies
[6 7] reveal that the increass after the
firt few weeks of life probably ouly
applres to “simple hydrooephatus, as no
new cases combined with aystic spina
bifida had been added during the period
when parts of study A and B overlapped.
The figure far the increase in simple
hydrocephalus denved from the two sto-
dies together was 068 per 1000 live
births (0 18 to 085) Thus in caly ane of
three to four infants with a condition of
mmple” hydrocephalns was a diagnosh
made during the newborn period.

The probable importance of geographical
differences even within SBueden cun ako
Le traced from Study B where higher inc-
dence figures for simple” hydrocephalos
were found for Norrbotten compared with
Uppeals county This fa especually note-
worthy with regard to the better facilities
for diagnosis in the eastly accesmible Upp-
mla county ecompared with the vast Nomr
botten districts. However it cannot be
concluded from these figures that the
differenices are Dot explained by chanee
Bot it should be gnite reasouable to
accept a higher incidence in Norrbotten
county dus to its holated areas and spe-
cial difficolties in communication farour
ing both prenatal and perinatal factars.
The lower figures for hydrocephalux with
spina bifida eystien in Norrbotten and
Orebro compared with Uppsals are in all
obability explained in another way
They are certalnly dos to an jncomplete
regwtration of the hydrocephallo state
when the main diagnoms was myek-
Thts suspicion was confirmed

Japen \eel [14] repocted an inesd at
berth of 0.22 per 1000 live births which
had meresscd to 0 50 mine monthy luter
je. an Incresse of 028 per 1000 Our ex

from the Uppsala material, whieh was
pomibls to follow up in detail
In conclusion, it can be met down that
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Tixx 5 The caleulated mumber of xew n
#s eilk  fantile hydrocephalxs appeaning
per year a Swceden

year
Spina bifida cyatica (1] 49

hydrocepbalm 083 [}
Total camme Ly it

the valid results from study A comeerns
the Incidence of hydrocephalos with spina
Wfids eywicn and from stody B the
stmge ineidence of simple  hvdro-
cephaloy etarting before one year of age
In spite of obrions differences between
the t20 materials they aro both statisti
ally representative and can be wsed to-
erther for an approxmmate calelation of
the total yeardy Incidence of expamsive
bydrocephalus in Sweden The medence
of bydrocepbalas with spixa befrda cystica
*4 Sound to be 049 per 1000 Irve births
I eudy A The average
e for wimple  hydrocephalos was
085 in study B This grves a total of 134
bvdrocephali  ehfidren per 1000 live
bethe. As an arithmetieal example this
moeideres figure can be applied to the pre
*ut number of abnt 100000 Lre bom
infants per yrar among th 75 millin
People of § eden This will give & yeurly
cottnbution of 134 new hydrocephalic
chikren 15 the coantry (T ble 5) The
r:"n“"“hhfn‘qnmcy-umnudlcd

*mple hydrocephalus » hich has the
hweﬁnhllmmlurmrgia]mt
E“mmnmm.m
123 ¢ population of 1.3 million inhabr

7m0, mheh_ 100,000 I burthe per yenr

593

tants (the Uppala Untvermty Hospital
region) were reported dunng one vear
1861/62. Aecordmg to our calculations 18
new cases cught to have been diagnosed.,
and 16 new case were reported Thos a
mthfactodly good agreement wa  ob-
tained.

Sammary

The incidence of miantie hvdrocepha
jos in Sweden was investigated 1 two
scparate studbes the number of cazes pee-
sent at birth was drtermmed 1n & materal
from an obstetnic dlinic the nomber of
caseq with an onset dunng the furst vear
ol lif was penetrated 10 & field stody

Among all 43,548 miants delivered t
the Obstetric Department of the (m
versity Hospital of Uppeala 1n 184461
malormation of the central nervous sy
tem were revenled in 48 cases ¢ 110 per
1000 births The corresponding fignre for
hydrocephall births was 0 8 Hrdro-
cephalry was combined with pima bifsda
cy® e In 050 per 1000 burths and in 049
per 1000 live births while the corre
sponding figure for mple hvdrocephaln
was found to be 028 and 0 10 respect vely

In the fickl stody made m 1961 and
comprmng all ehildren boem m 193 -57
i three different S edih eounthes a total
number of 72 eases with mfantile hydro-
cephalu  starting before one yes of age
was found among 64630 hre births
‘fample hvdrocephalus was prewnt m
55 cases. 085 per 1000 live births
L 3 was ob d in
thi stody about th incidence of hydro-
cepbalus in cases ® th spiaa bifda cysice

The totul incidence per year of new
hvdrocepball cases with an coeet before
oae vear of age was obtained by adding
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the frequengy flgure for hydrocephalus
with spina bifida eysticn at birth to the
frequency figure for “stmple  hydro-
cephalus starting duoring the first vear
of lfe. Wih this approximstion a total
meidenee of 1.34 per 1000 Iive births
was found Le 22 cases per 1 000000 in

BEINCT HAOBERD ET AL,

habitants, o 14 cases of “aimple  hydro-
cephalus and § cases combined with spaa
bifida cystica The reliabflity aof the fre
quency figurea obtained was checked for

1061/82, and a good agreement was foand
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CASE REPORTS

Gastric Perforation 1n the Neonate

by ALENANDER LIVADITIS and LUDVIG OK3IIAN

From the Drpartaend of Pedvatric $urpery, Karslinsle Sralhust Swibelr Sueicn

Aeocatal gastric perforation s an m-
tommon entity A review of the literature
Eas revealed only 100 cases This entity
¥21 disciserd a8 early as 1825 by Siebold
[23]. bat the first attempt at o repair was
aot untl 1029 [25]. This, howsver was
wsrrcemful due to & reperfomtion. In
1950 Légrr o of [13] reported tho fimt
rvival following surgical repair of a
tronatal gastrio perforation. Prioc to
that Hee ol bat ane case had been dis-
cotered at post mortem [18]. In the last
L. years, thers have been 60 recorded
caws whers surgery has been attempted.
The resqlts have been better with prowmpt
Intervention, but delay beyond 12 bours
after the anwet of symptoms has resulted
I a sharp fncreesc in morttality This
foplles that immediate recognition and
Prowpt gurgery offer the best chanee for
srvival. This report will prewent two
s of gartrio perforation in premature
beatates and sgain emphasize the neces-
sty of prompt diagnosis and surgieal io-

s the only means of merensing
sarvival in this acute neonate! sbdominal
fmergengy
Com 1 Care Reports

This sday.cld girl wwa adoutted on
Feteaey 20, 1863 xin. Lamoer of reurrent

attacks of cyanosis and progresen Jaundce
Thbe pathynt was bomn two months prematn
rely following an otherwise nonoal fus
Fﬂ:unt)'ulllﬁ-mr-oldwnnn.‘lbvdzh
very wa ed Thbe tarth weight
wa 1590 g. Soon after birth. the child began
tob-n.n-dnu{mmmd-nhnmd

day following delrvery showed @ small 1n
filtration in the right lower lobe probabiv

thes. Beveral hours later the
became deeply cymnotho and marked!  dus-
tended Bubcutanecoos eraphysema wis noted
n the beft scapular reglon and the left flank
Breathing censod and Do hestt sounds were
andible Resasitation was started mmmed
at Iy and after half an bour the heart act
Tty retarned t normal. During 1be follow
1n;hmn-bamerthrnrmreputedepl
sodes of cardleo arrest requinng  Losed heart
memaze for remuacitation. The pstaent wed
placed in an Engetrém  resparator and blood
and flokds were admnstered by a cat-down.
Followirg these mewscres, ber condltion ap-
peared to fmpeove Chest and

ﬁhmrvmkd-hrppmmo&huﬂxmthe
nght skde and free intraperttones] air (Fla
1) Pleura! suction drainage was iostituted,
followmg which tho right lung fully ex
panded. With  prooperative diagnosis of
preumoperitoneum from raptared bollow
Ciecus, an exploratory laparstomy wae car
red out on F bruary 21 1963 The bdomen
was explored throogh  sapesambilicsl trams-
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Fig 1 Case]l Thete b large amount of free
rtraperitonesl gae and  large roght-sded

borat Note the sab piirsh
T e alog the ket thorece wall

verse mcision. The coils of Intestme were
dernatous, drscolored and matted together
by a fibonoas exndate. A | cm perf rution
with ragged edges was found aloag the lemer
curvatore near the cardla. The defest was
lowed uith one layer of interrupted mylon
sutures. The immediat postoperative course
was camplicated by repesated bout of eym
nosts. The child becams rapsdly worse during
the next few hours and dsed in apparent
ercalatary collapss Post mortem revealed
extermive paritonitis, cerebral hemorrhmge
medisstrel emphysems, and multiple areas
of bleedng In the limentery tract The sto-
mach repair wes intact.

Case ©

Thie 12-hour-cld premature gir] was born
on February 25, 1063 after & normal preg

A LNVADITIS AND L. OKMLAY

nancy and uncompheated delivery Her
mother was & 31 year-old primipars said to
have ryowa of the uterns. Tho birth weight
%es1340g Due to premutunity the ehild wes
transferred hmmedlately after birth to the
Department of Pediatries. Physicel exami
natfon on  drussion was normal exoeps for
mild eyanoss and abvious Intercostal retrac.
tions. Th ohild wis placed in an incubator
ard subsequently seemed t do well with
nocmal eolor and spontanecis bowel move-
ments. Three hours later however the ab-
domen became soddenly distended and she
was deeply cyanctic. \o peristalsis could be
bearil. A degree of sub
emphysoma was present in the left and right
flank A plain flim of the abdamen revealed
considerabls free Intrapentooesl air with
marked elevation of the dmphragm (Fig. 2}
With & preoperathe diagnosis of necoetal
Restric perforstion, en exploratory leparo-
tomy was ewrried out. The sbdomen wa
catered through a left paramedian fnclsan.
When the peritonoamm was opened, air which
teemed to bo under incressed pressure
excaped. There was no free fluid oc peritoortis
Present A 3 cm perforation was foand In the
anterioc wall of the storach nea tho mid
portion of the greater curvature. The edgos
of the perfaration wers abarp whilo the sar
roundmg stomach wall was quit edematons
and frable The perforation was closed in twro
layers with Interrupted cat-gut stitohes n the
first laver and interrupted «ilk stitches in the
second layer An amental pateh was owed to
cover the satare line. Tho postoperstive
courss way uneventful On the 3rd postope-
rative day guvage feedings wore sarted,
whreh the child tolerated very well. Thewe
were dwcontmued throo weeks later when
sho wus started on oral admimstrstion o
heunmﬂhmumgpdu.u,mund
her body weight and war

Apnl 21 1963 In an excellent condition.

Comment
In spite of numerouy attempts to ex
plam neonatal gastrio perforation, the
eatwe of thin entity has not been definftely
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T 2 ( and b). Cam 2 There  meemve {ree mirapentooss! gas with marked elevation of
the sabent

Proved. It seems possible however that
vl canmtive festors are mvolved
Among thess, eongenital defects of the
tstrle ynacnlatore fa considered by mamy
sxthors a3 the most slgnificant [1 3 4
19 22) In 1080 whils reviewing the lite-
mtire, Amadeo ¢ al. found 14 casos of
nRecuatal gagtrie rupture that were micro-
Sopically proven to have been cansed by

cases to 17 The fact that no biopsy was
obtamed from those cames that were
sacoestully operated upon suggests that
this apomaly may actually oseur more
often.
Overdistenedon of the stomach caused
by & distal gastrointestinal obstruction
has been roparted 3 & cause of spoctane-
ous perforstion [B 8 24] Gastrio over-

* congenital defect in the gustrio i
toro. To these they sdded thres cases of
thefr own bringing the total reported

dh by & mech pur used
sbartly after birth was thought to be the
canse 1n the case reported by Purcell [20]
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SUMMARY OF SUPPLEMENTS

Papers Dedicated to Sture Stwe at His Retirement from the
Professorslup of Paediatrics at the Umivermity of Land June 30 1963

by A. WALLGRENK acd ¢ EXGLESON (Fditery)

(Suppleaent 146)

Joux Lo Sture Riwe

Eoblieations by Sture Blwe

E Avossor and M J Foewmi. An
Apperatus foe Continuous Ddreet and
Indreet

ferent Environmental Conditions

Eax Asx Uratanx The Bign of the Palm
ting Candle-Light

STEx AXTROP- Trentment of Micrognathla

L Bomex J €. Mrrcmos, E. Trasuer
2 8. VExnrz. Extracerdo Congenital
Ylformations in Chlldren with Con
Cenital Heart Diseasen.

OLor Beuyoarra Anoresia and Brain
Tumour

Beorrn Caverr. Transplacental Meta
Stasle of Yalignans Melanoma

Groxor Coxis and Joux Lovp Stady of
Sywtolic Blood Prewure Heurt Rate
Body Temperature of Noemal Newbarn
Iutants through the First Week of Ld

Hoorz V' Droovr and Jux H Promst
Viamin E to Premature Infants.

BOT FameHimers Eamx Sxapmaror
ind Rorr Zorrewarsox. Flud and
Electrolyte Metsbolem in \ephrogente
Diabetes Inuipidas.

Domp Gastarone Normal Conduction

B QT Lo Featuirrcn Vol 81

1 Jority of Ulnar Medun and Peroneal
Nerves in Infaner Childhood and
Adolegcence

Brxr, Harr Moogolem and Other Ab-
pormalities in a Family with 1-22
Tendency

Bexor EKrmiwas  Eveluation of the
Proatosdl Liver Test in \ewborns and
Indfants.

ALipcry, Letoxo and Presme Caxioner
A New Method of Pituitary Exploration
and Its Use with Children. The leto-
plrone Test

Tor Lespscza  Peeudocronp—A 30-Year
Seriea from Lund.

Brrro Lrxpgupr and Gryxar 17
AMrexuwnise: Intestingl Transport cf
Mo harides m G leed and
Belective Malabeorption.

Brern, Parwopxx and Tom Loypareo
Immunologicul Btodies fn  Whiott
Aldrich Byndrome

Srunx RarstrpT Medieal Treatment of
Habrtual Vomiting

Pra Srravprn. Membranous Stomatrtls m
Bweden 1858-1061

horey 8ovais end Lenasr homre
Acquied Toxop axmbe Encephalitie

DBrnrr S8prxirxe Bome Reflections oo

-
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Juvenile
ment.
Gexr vox Srrow and Guwxes HEpvarL,
The Effect of Different Amounts of
Vitamin D on Growth and S8erum Lovels
of Caldium Inorganie Phosphorus and

Diabetes and Tt Treat-

SUNMARY OF SUPPLINENTS

Alkaline Phosphatase In Premature In
fants,

K#vp WiLxxw-Jexsxx Allerglo Children
with Vanous Svmptoms Caused by
Cow s Mk,

Girl Swimmers With Special Reference to Respiratory and
Carculatory Adaptaton and Gynaecological and Psychiatric Aspects

by P O ASTRAND L ENGSTROM, B 0 ERIKSSON P KARLBERG
I NYLANDER, B SALTIN and C. THOREN

(Supplemens 147)

Thirty girl swimmers, aged 12-16 years,
ting the top swimmers in four
different clubs, wero Investigated with
special reference to respintory and dr
culstory adaptation and gynseeologiesl
and psyehiatno aspects. Due to the dif
ference hetween the clube with respect to
recroftment of swimmers for specal
traming and to_training conditions, the
material was heterogenoms It constated of
girls who were in the beginning of their
training The evaluation of the physiesl
and mental health and development, as
well as of the socfal and family beckground
revealed special features in the material

They aleo had good or superior intelll-
gence and were extroverted and energetic
Both the history and medical examination
showed that the serics comarsted of strik
ingly healthy girle. The gynaesological
examination diaclosed Do wgns of men-
strinl distarbanoes. In viow of the presence
of pathogenio organisms in the vagine in
12 of the 30 girls the risk of infectiom in
connectlon with the swimming during
menstrustion was pointed out. The phy
sdologioal studles showed that the glrl
swimmers taken as & group had an ad
vanced f\mcﬁu‘nﬂ development. The fune-
tional di d, ie fmg

Moat of the girls came from families be-
longing to the upper social groups. Most
of their parents had formerly bmuﬂn
athletes and were ly dm

volumes, total amount of heamoglobin,
blood volume and heart valume as well s
the functional capactty determined doring

fmal oxygen uptake were significantly

the girls sports prowews, which they greatly
stimulated and faclitated in various ways.
The girls had an advanced growth ex
Fu-eduln]ncrcuedhdghth:reht}oﬁ
to age and & somewhat early memarch.

inereased in relation to body st Thers
were, however considerablo indfvidual
varjations. The largest deviaton was noted
for the heart volume which, in some caves,
was higher than the higbeat valus hitherto
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n-purtedinbleyﬂoergwmetermln

women. The foncti
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ewimming traning can be regarded as &

riated to the tntn]ng\-oh.me Thnpo-
able infirence of coustitutional physieal
tninfeg during & phase of repld growth
was discuseed. The physiological studies
dormg swimming showed that swimming
1t ecompetitire speed requires maximal,
or nearly maximal Involvement of both
serobie and anaerobdo emergy prodneing
processen. This was also supported by the
yood correlation between the top results
tchiered fn competitions, expeessed [n
poiats aceording to an international scele
4nd the maximal oxygen uptake during
the bleycls ergmeter test. The Investign
thon showed that thews yoang girls bard

blological experiment Although rt has
hitherto exhibited no detrimental effects,
jt should be kept under careful control
from the paediatric point of v ow More-
over the futare development of the girls
in the present series should be follon ed wp
In addition, s retrospective study was
mads of post-active female swimmers by
mesns of & detafled questionnaire The
results gave no grounds for wuspeeting
that the swimming training would have
any foture detrrmentsl effects eiber
physiesl or mental, on the girls in the
present serien. On the other hand, the two
groape are not tully comparable becauee
of the lexy intense training in former vears

The Phymical Worling Capacity of Healthy Cluldren
Seasonal \ anations and Effect of Ultraviolet Irradiation and
Vitamn D Supply

&y HANS BERVEN

{Supplement 145)

T 0 groups of chfldren, each conmisting
of about 30 children aged 10-11 yrers,
“ero investigated with regard to phyaical
working tapacity (PWC,py) and its anncal
variatione. Ons of thens groupe, the test
Boup recetved vitamin D on two oc
a1l o6 the ane hand & dally dose of
1500 LU administered continuowmly for
& perfod of two manths; and an the other
ringle maseire doso af 400000 1 U The
eficet of yitamin D on PWO which bad
Previomly bemn reported by eeversl

anthors conld not be shown to be of st
tistionl significance The otber growp
the comtrol group, like the test group was
subfect to weaspual variations in PWC,
with a significent minpnum fn late au
tuom Nor-Dec. and a maximum in
Apel-May The causes of the obeerved
seasoma] variatlons have been discowed,
and 1t seemns that, to s great extent they
were dge to varktons in phywesl ¢
tivity en ccount of differences [n elimats
and In the kngth of deylight durtug the
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year In a smaller group the effest was
studied of UV trradiation on PV C heart
volume blood volume and total haemo-
globm in comparison with those of a con
trol gromp Mo effect of UV irmdiation
which was of stetisticel significance wus
observed in ocounectron with the test
group With regard to PWC and heart
volume both groups showed aimilar
scasonal variations ay those fornd in the
larger material In connection with bood

SUMAMARY OF BUTPLEMEYTS

volume and total haemoglobin, & sonte-
what divergent course was noted, ax they
increased during the entire perod of in
vestigetion. The increaso was however
alightly larger during the spring months
in comparwon with that which was ob-
served durmg the period Ooct.—Dec and
comsequently ft appears that also thess
parameters were subject to somos seasoma
Tanations.

Bilirubin Distribution and Dynanucs of Bilirubin
Removal by Exchange Trapsfusion

by TIMOS VALAES

{Sapplement 149)

The effect oo bilirmbuin of h

volamre exchanged was on the average 24

transtusion (ET) performed fn the presencs
of marked hyperbilirtbinemia i presented.
Berenty three such ET performed in 03
Infants ars analyzred. In 28 miants the
severs jaundioe was attributed to hver
immaturity while the remaming were
ocancs of hemolytio dmwoase of ths newborn
In 34 ETs the procedurs wus interrupted
in the middle for appeoximately 30 minutes
{two-stage ET) In all casen measurements
of hemoglobin, hematocrit and sermm
bilirubin were oarrted out an samples col
lected at the beginning and at the end of
the provedure and at the beginning and
at the end of the rest period in the two-
stage ET Bamples wero also oollected 30
mm after the ET in 14 cases. Moreover
the samo measurements were carried out
in the blood removed durmng 38 ET The

times the estimated blood volume (esti-
mation based on 85 mljkg body weight)
and the average rate of ET was 33 minutes
far the oxchange of each unft of blood
volume. By comparing the changes on in-
travascular mas of bilirubin on the ooe
hand and the amount of billrubin removed
on the other hand it was eoncluded thet
during the ET s ahift of bilirubin from the
timues into the vascular compartment
occurs and thes the serum hilirubin coo
centration i sustained at a level higher
than expested whils in all our cuses the
amomnt of bilirnbin removed exceeded the
initial -V mass of bilirubin. The ahift
of bllirabin from the timues into the blood
stream continues for & while after the BT
and evidence Is presented that on the
average oquilibrium boetween the two
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compartments 1 reached wrthin 30 min
The drop in serum bilirubin concentration
prodeced by ET was found to be variable
Expressed a8 pereentage of the initial
serum bilirubin valve it mnged from 38%
to 73 < with an average of 85 . The
mte of exchange and hematoctit changes
&d pot mfluence the drop in serum bill
rabin conrentration. When the ET pro-
medﬂrpmnmlm
thisled to tncreased ahrft of bilrrabin from
the tissnes nto the plasma and thos the
elfeet of dilutian of serum bilirubn was
¢ounterbalanced. The amount of bilirubin
rmoted {rom the thwnes expressed as
Percentage of the Inithl I-V bilrubin was
*palm varble ranging from 40% to
1805, It wuu larger tn the tno-stage ET
nd In thos whers & decrease in hemato-
it occurred. The amount of bilirubm
Temoved from the body expressed as per
emiage of the initwl I-V mass of bih
Tibin xas om the average 130% in the
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oneatege and 150% In the two-stage
ETs. The amonnt removed w2y not m
fluenced by the rate of exchange but &
linear relation<hip existed with the sxe
of exchange when the latter wza measured
by the mtic plasms removed inrtial
plasma volume An equation was develo-
ped which made poaible the esimation of
the total readily available bilirabin (extra
celluler bilrubin) from the results of the
ET and the rebound of seram b lirubin
following it The readily available bilra
bin wus found to be 3 to 4 times the I-V
bilirubin and 1/3 to § of this was removed
by the ET Tt was concloded on the basis
of the findingy of the present mvestign
thon that the most f{svorable conditions
for the fulfilment of the purposes of ET
in cases of hyperbilirabinemts ars secured
by an exchange of 200 mikg b w uwang
fresh heparinized blood of en hematoerit
of 40* and a technique that mmimered
mechanical damage of the transfused cela.

Iron Requrements in Infancy

v PETER JOHAN MOE

(Supplement 150)

Lron-deflelency anemis atill ocours Io &
large percentage of tnfants aged 8 10 4
moothe in apit of being an easily pro-
¥eatable disarder

The eariier recommensdations in the lite-
Tature for daflv fron allowances were based
Dainly o0 stodies wamg balance technique
10 & wmall serdes of infanta. Most recom
mendathont tn the more recent hterature
™ basd on caleulations of the wrom

needed by hvpothetical infants during
various periods up to the age of 1 t0 2
vesrs These calculations can serve anly
a a rongh gude The most relmble re
commendations for tho daily iron allo-
w pces in Infancy were presented by
Strrorot in 1038 STUBGEOY carried out
his studics on a large number f infants
recerving vatious amounts of medieinal
iron without any elose dictary superviston.
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There are 8o far no rehable data in the
Irterature on the iron requirements m in
fancy based an studies with food fron.

The present study was performed on 237
healthy infants, from a well baby elmie,
recelving varlous amounts of food won
during the firnt year of Life The infants
were followed up monthly there waseon
stant dsetary supervidon, and blood test
were performed every third manth All the
infants recelyed fron fortified cereals from
the age of 3} months. Groups 4, B and
O were selected at randam at the age of
3 months. Gronp A cansisted of 67 infants
groups B and O of 85 infants each (to al
low for subgrouping) The iron content per
100 g cereal for the three groups was.

Gronp A. 20 my (10-24.8)+ Fer In-Sol
18 mx

Group B 12,5 mg (9.2-12.5)

Group C: 5 myg (2.3-5)

In addition, 33 infants ontxide the main
study were included for comparison st the
age of 12 months They had received efther
no Iron fortified cereals or iron fortdied
cereals with a Jow iron content {group D)

Total dally iron Intake in the different
groups of {nfants (s shown in a table

It has been demonstrated in theso stn
dies that & large proportion of the infants
receiving significantly loss than 10 mgron
daily from the age of 8 months (groups O
and D) will develop iron-deficlancy anemis
during the first yesr of lfe This iron-de
fidency anemis iz easily proventable. A
drctary iron intake of approximately 10
mg from the age of abont 8 months (group

SUMMARY OF SUPPLENEXNTS

B) will produce normal hemoglobin can
ocniration {n almost all infants with
roaximam mean hemoglobin coneentration
of 1180 g per 100 ml at the age of 1*
months The final proof for the existenco
of & preventable type of iron-defleiency
anemis {8 the excellent response of the
anemic infants to fron therapy

The infants were divided into subgronps
based on detalled distary studwes of each
infant. The subgroups receiving 10 1-12
mg irop/day (and the subgroup recelving
0.9-0.99 mg fron/kg body weight at 13
months of agefday) from the age of 8
months achleved a cefling foe hemoglobin
concentration at 12 months of age

Factors other than iron intake influen-
ciog the blood values of infants are briefly
discuseed. There seem to be good reasons
for presuming that breastfed infants have
about the mme iron requirements as arti
fically fed infants.

It is concluded that this investigation
shows that a daily dletary iron Intake of
about 10mg (or 0.9 mg/kg wt at 12 months/
day) from the age of 8 to 12 months will
produce optimal hemoglobln coneentration
in almost all normal infants. The iron
requirements during the first 4 months of
lifs are minutes, then gradually inescase
to the above stated lovel

Fram a practioal pownt of view it b fm-
portant to know that an fron content of
12.8 mg per 100 g of fron foetified cereal,
when cereals are fed regularly twice a dar
from the age of 3§ montha, will assure
adequete iron supply for the normal in-
fant



STIDLARY OF BUFPLEMEXTH

007

Preventive Pacdiatrics in the Undergraduate Corneulum Symposiam
Held with the Collaboration of the World Health Orgamization
at the \ Internanonal Congress of Paediatries Lisbon 1962

¥y B. V AHLQUIST (Editor)

(Sapplement 151)

I Introdwctory lectures

E Greegorzewald. Preventhan in the un
dergraduate medical curdenlum

R. Debré- The concept of preventive pae
dutney

D B Jeliffe and F J Bennett Different
problems in different parts of the world

M Graftar SBeope and place of preventive
pecdintrics in the undergraduate onr
Heulim

Resd, J B Methods of teeching preven
tive pacdiatries. Physical aspects

J Richmond Methods of teachmyg preven-
tive pacdiatries ental aspect

II Roumd table. the sntwation in @ fferent

areas of the world

1 Chile- J Bosstlet Vicnfia

2 Colombia J D Wray

3 Crechoslovakia J Houstek

4 Italy E. Bchwarx Tiene

5 The \etherlands: G 1L H. \eencklaas

6 Senegal J Seneca

7 Bweden B Vahlgquist

8 Turkey- J Dogramaci
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The Damsh Paediatric Socety

Meetlng Sopt 0 1001

Henaing Andersen An Infant with Jadas
sohn-Lewandowiky ¢ Syndrome

The patwent was an infant with premature
dentitbon, ehanges in the finger and toenmls
resemnbling onychogryposis, coarse features
with thickened skin and & tendency to
hypechidrosls.

and mrestigatron revesled thet it can be
replaced by determination of laotho acid de-
hydrogenase. The reasan for the raised serum

dystrophy or meressed production of en-
xymes in the muscle tiss It tv noteworthy
that Durabolin therupy cacses an increase
in the serum enxyme levels. Further entyme
de of Jactic acld dehytrogenase

S Vatermark Acut & tro Otiths
)[cdhln(ﬂ]ﬂdrmunderTrﬂYmdAse

Publiahed 1n Upeskr Laey 123 1415, 1001

J H Prebst Contimued Experience with

mundm-hn By this method, lactic sad
dshydrogenase ia spht int three {ractions
differing from the fractions which conys from
the heart and liver It fy noteworthy that, In
an leolsted case, during treatment with

Decadurabolin 1n Children with Muscul
Dystrophy
DI OUMION
Th Loursen In tho Central Lebaratory

)JMLA.H Copenbagen, we hae in
“ollaboratson with Dr Probst, compared the

serum lacti ead dehydrogenase send the
senin aldolese m ceses of progres  mous-
cular dystrophy Determmatson of secum
aldolese 13 time-ooasuming and uarellabls

Duruby of an exira enzyme
fraction wus demonstruted. Thess mvestl-
gatoos will be contitnoed. — N ' Pris

manithe mnos the cessation of trestment.

Meeting Oct 11 1961

N Tygarup Demonstration of a Child with
Juondice of Unknewn Ongin

J Mécker Obgodendrocytoma in a Hoy
Suffering from Recklingha sens Disease

mp.mm-‘:--bcy-ardlﬂyﬂnv':h
o

fint fitromate and café-au lait patcbes.
In additson, his mentel developroent had
proved to be eubmormal. At the age of four
yeurs, his 1.Q was found t be 89 H was
re-cxamined the subsequent year in the same
placsand the T Q wasthen: 81 At that stage
the poeumo-sucephalogram  ahowed o

creased quantities f alr froatally During
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sobeequent years, the boy waa in & residen
thal nurecry s, sbartly peior t  dmissdon
t Rigthospitalct ho was submitted to in
coimtin in & Department for Chid
Peyctiatry where the EEG waa found to be
sexiuly aboormal and calolfications were
demomatruted over the wefls turtica. Repes
ted poeumo halograph flemed the
smpicon of & tumnonr Suprasellar explara
ton reiealed the right optio netve to be
¥ o4 thick as the keft and  Litths tumour
examination from this rendersd
he protuble dh ta ol denddroayt o
The cas history iltustrated the occurrence
of int 1 condltione In Reckiingis
*0  nemofibromatosie. A I this cese
theao most frequently contet of obgoden
droeytomata. Bame obeoure points in the in
esigatlon and the hntervention could

800

possibly be  plalned if the bov hait another
tumpour po+ biv a pinesloma, but hew  poé.
{ Dowed-up sufticfentlv long for thwy to be
determined.

T K wdsem “Neurosutpical Treatm nt of
Hydrocephalus
DIsCTIAIOT
B Frip-Hotsen drew attemtion t  an
article by ON\elllin 4rch D CA W 30 41
1981

given head will develop hydrocephal « —
P Plum drew ttention t J stewen curves
of cranial growth n Denwh miants.

Meeting Nov 8 1961

Bext Frus-Hansen Osteochondrits of the
Head of the Hamerna

A cate of osteoehondriti of the head of

bml yeary of agn the mother bad lain on the
WU pght arm one might. The arm was
tender for some days thereafter A year later
trunsdent pafn in the arm occurrnd The child
" brought becanss thers was alight mas-
culer atropky In the right uppec lmb and

Umitation of external rot tion
o the tight shoulder joint 5 re-
Tealked o transhucent ares I the medu!
*Prpbiyeia of the bead of the right humeres of
4X$mm. The condition wa quite nnchanged
0 control examination two months |at
Thers were no serologlea chenges end rad:
¥nphy of the remalnder of the keleton
*howed normal eondrtions.

C Fridenchpn. Acut Interstitial Myoca
diths in Infancy as the Causo f Sudden
Deathy

Ovi the basis of the clncal picture m
breaat 1ed baby of eight monthe w th mrdden

symptoms of cardiac faulure and with de
monstrable t of the heart &

Th disense may occur both sporadcally and
epidemically Coxaack infectson may mant
foat 1tself in four duferent w yw: 1) the
herpangmons form, type A 1-8, 2) the mynl
o form, type B 1-3-4, 3) esoptio meningitss,
typo B, typo A 1 # and 4) the myocarditie
form type B 2-3—4-5. The first three forms
aro benyn and the fourth more semoos the
younger the pate t affected It may be the
canes of sudden death. The first cascs were

from Bouth Afriea o nowly born
mfant {tom vanous maternity  Lnses while
an epsdemie of Bornbolm drecese was present
in the population (Sylvest diseasw - epids-
mw myalga) In the mfant affected, the
same Coxsache types B 3 and 4 wers foand
as in the patsent with nuymigia. In Earope
m ocarditis was f{oet described by van
Crevedd and do Jager in 1838 during an
epdemne of summer infloenze  In adds

TN
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tion to the perinatal cases, the discnse may
be tranaferred to the foetus in utero, should
the mother suffer from epidemio myalgis

aseptic meningitls shortly befors delivers
In addition to alfection ol the heart the
beain, Hver pancreas and suprarenal glands
are also involved. Type B is always in olved
and this is found [n the faeces, b inal

TROCEEDINGS OF PEDLATKIC SOCTETIES

hospitalet in which & boy aged 14 months
died after an scute stormy ilness lasting
only for & few hours. Autopsy

y
and aoute meningo-sacepbalitls, The dmul
taneons of ment phalithy
and myocardithe makes infection with the
Coxmeokle virns — Henning Frede

fluld or post mortem, In {rozen {-*0°C)
tisse from the heart. It jo powible that the
Coxsacide virus slso plays & part in derroa

amuting t dellverics and paedatriclans
should be aware of the interatitial myocardi
tis which may follow epidemio myalg and
aseptic meningitle.

DISCUBSION

I Boesen mentloned two esses of infants
with eardisc falhoe from Queen Louises
Hospital for Children. Ons wfant suffered
from (broelastosls and the other from a
suspected  trio- entricular communieation
and both had raed GO-transaminese le-
vels, It fa thus doubtfal whether determina
tlon of GO-tra 1 of any Tost

niksen mentioned investigations fo  Cox
sackie virus in the Biate Berom Inedtate If
practitboners flad type determmation of
the Coxsackie virus to be of partioular sign!
fianoce they are requested to make srrange-
roent with the Serum Institute concerning
these very expensive and very time-oom
suming investigations. It i noteworthy
that even broad spectrum antibistics have
no effect npon this type of virus but thet
the newly-discovered virus-inhibiting sub-
stance Inmterferon, will perbaps prove to be
of 1, n C Yo Infoctions i
infants.

Niels Telstrup H Galactosaemis.
Mcasnrements in View of Dugne-
sis and Mod of Inheritanee

The subject was introduoed by mention of
the ing during e milk dist

alue o the diagnoms of acat  myocrditis
infants. Pereatancous myoendocardial
shiopsy wns mentioned (dme Heart J 60
no. 3) Th investiation was undertaken
without ocomplleations in one patient in

treatment with milk-free diet and its signi
flcance for the survival and normsl develop-
ment of the patients. Thereafter the resuits
of meammrements of the erythrooyts cancen-
tration of the entyme, galactoss-1 by
L)

Queen Loutes s Hospital and the dL of
fibroelastosls verifie]d — Ol f Amdersen
thenked Dr Fridenchaen for the very sti
mulating and Inspiring lecture He conmidered
that a not lnconsiderabl mimber of casen
of acute ditws doe to the Ci k.
viros in {nfants are degno~ed and die in the
guise of preumonta. Tho discase mav also
occur n older hildren. Reported a eawe in a
girl sged thres years in Quoeen Lo
Hospital. The clinical picture resembled, in
many ways, that described by Dr Fridersch
sen but virus cultore was not  vailable in
19052 — P Parregosrd ropocted o case from
The Psediatrie Depertment in Blegdams

uridyl ! in 108 idual
quantitative method establuhed by the
uthor were prosented. Thirty eight of thewe
Ludividoals oonetituted a contrel group who
did not belong to familiss with gulectomss:
mis and 85 wero relattves of the frvo cases
of galactosemia (five families) From the
enxyme concentration, the material may
be wubdrvided withoat omhp‘l‘:t\é; ::h
three groups nocroal (genot

normal enxyme mw::mipmnd“ﬁ“'
(genotypo As) with rednoed enxyms co
centration and patient  (genotyps s} ¥ih
enzyme concentration O The pedrgroes sbow
that the drseso 1s Inherited recesively TH
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dividon figures for the dwtribution of the

ey
Picion. Tt la mressed that by demonstration
of the setidlogical factor viz. the euxyme
defeet,  epecifio diagnosie is establishod. The
wenificancs of this In the otberwise diffioal
dfferential disgnovie from galactossemis
due to other cavecs & illastrated with
;Thumﬁummtemhmﬂbmd;
livet and do Ton! Fancon!'s syndrama).
Coxtralization of the analyne b feciitated
by the fact that the method ext bliabed by

11

the uthor docs not require any rpecial
treatmoent of the samples of blood prioe t
tramyport. An  xampls i quoted to il
strat  how quantitativ  enryme measure-
ment may be employed as a hered(tary prog
nostle ald. Firally 1t may be mentioned that
the intidence of this rarn disease ma  be cal
culated by determmnstfon of the much
grester Incldence of conductars in the nar
mal popalstion.

DINCTSHI0Y

P Plum. Does the diwase exiet m arious

degrees { severty in the population? —
Tolstrup The discaso 18 only known t  oeeur
in coe degres of severty — J Oster Has
galectose tolerance been sttempted m the
heternzygotes? — Tolstrup. I bave not
ttempted wach Invesigations but others
bave The results were inconclamve on se
count of the infloence of cther factors —
B Friis Heamns mentioned galactosnna doe
to other canses.

Meeting Dee. 8 1961
Aanmel mesting with ladies. Tdo Loppenthin BLA. spoke and showed shdes on “The
Gl b Are”

dleeting Jan. 10 1962

K Filkey Josen; Allergy to Cow Milk

Bomo children In the age group 4-12
Jturs show  geries of different xymptoms
from the akin, nowe ears, blood and alimen
tary canal all of which are cansed by allergy
t milk and milk products which can be de-
monstrated by Lmination diets and provo-
ation testa. Among the examples thero were
Patirmts both with and without famital
pred. ol nerrrhil

il wnd
Teactione
Pubinhed in Upestr Lay 124 1040 1962,

A. Frolund and B. ZathewChnstianses.
Two Infants with 45 Chromosomes

An enlarged version of this paper wma
pahlished wrth the titls Oraren Dysgenens
(Tarner  Syndroms) wn the Newborn, Acka
Path Mucrobsol Scand, §7 21 1863

J Sl Larsen Indlestons fo Chrome-
some Investigations In Clinical Practire

Extraordinary Mecting Jan 15 188

J A Andersex ( of Pacdia
trics, University ! lunesots) Ammoris
Metabolm in Hepatic Dmorders.

Members of the Dunish Mrdical Bociety
and the Dunsh Socwty for Climical Chemistry
and Clinseal Phymology were invited to this
meetng.
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Mcetmg Febr 14 106%

P Pt m. Demonstrution of Apparatm for
Intelligence Testing of Physcally Handl
capped Children

H Hamusft and P Plum. Yarations in the
Incdence of Prematurmty in Recent Years

This paper will bo publshed later

DIBOUBSION
A L. WiTlomeen mentioned investigations
undertaken by himself and others which sug
gest that the incidence of prematurity e
significantly greater in motbers who are
heary elgurette smokers, partivularly in th
latter part of yregnansy than in mothers
who do not amoke.

Gretke Holst Dentel Swrgren Pamts of
Common Interest Between P eduatrics and
Odontology

Members of ths Danuh Odontologieal
Boclety wrre invited to this mevting

E. Thamdrup A Girl with Constrtutional
Premature Puoberty Treated with 17
ethinyl-19-nortestosterone

The patient was & girl with corwtrtutional
premature puberty with development of the

breasts from the age of 10 montha, The first
menstruation ocouwrred when she was 14
mouths of age From the age of four years
ahe was treated with 17-sthinyl-10-nortesto-
sterone Noclutin® Parke Dwvia & Co)in
daily ora) doses of 10 mg foe two periods of
one yesr with an Interval of two and & half
moaths. During treatment, distinet redoe-
tion in the site of the hreests was cheerved
and the menstrual periods diminkthed In
degree and number The excretion of pestro~
genle hormone and gomadotrophie hypo-
physeal harmone which wers Incressed prior
to treatmwnt remained unaltered. On the
other hand, the ocestrogenimtion of the
vaginal epitholal eells disappeared almost
entaely Prior to treatment, the growth in
beight and development of the bones were
connderably sccelerated. During treatment
the leration of ban di was
redoced while the growth in height remained
unchanged. The treatmest did not reealt in
any signs of virlization, The vestigations
undertaken do pot suggest that 17-ethiml
19-nortostosterons 1n the dosge employed
had sny gonadotrophin-inhibiting effect bui
that it did inhibit the influncs of cestrogen
on the tissues. The inhibition of bane de-
velopment demonstrated must bo presamed
to imply & grester final hesght for the pationt
az the tlme of clowre of the plphyses s
post poned

eeting March 14 1962

H Dygges J Melchisr and J (Fausen
M Syndrome. Abnormal Ex
erction of Aeld Mocopolysaccharides

DINCUMIONX
N\ Hoboltk Dodfmann albumin preeipi
tethon technique 1 sdequat for the demnon-

In addition, patent sutfering from gar

lim, Marquic-BilverskiSld  daease foe-
gchm-.d.rodyrpluh farnilal

burg’ syndromo and fdiopathic hypercal
caemm (Fanconl-Schlesinger type) were in
vestimuted. The excretion of sckd muco-

ides waa found to be incresecd

atration of seid poly in the
urine for ordinary eclnicsl use Employing
thw technique patsents with familal cart
exostoscs and srachnodactyly nd
the relatives of these patimt were examined

only in patients with gargoyliss. The in-
vestigation did not conflrm the suppomition
that cartilegh and aruch

tyly are mocopolvsecchards anomalles
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to bone diecsss was roen

Hamstring Muscles in Spasbes. (Patient
demonstration)

This paper will be published elsowhero

St B ndi A Brief Review of Mechanisma
to Increase Tone

H E J Excrotion of 3-methoxy-4-
hydroxy mandeHc-acid (MHAA) in Sym-
pathetic Tamours

E. Ryssing Hypophosphatasia
A review is given of the manifestations,

progoosis and therapy of the disesse. The
ense of a girl aged two years without known

tioned. In this cese the typical elinteal peo-
ture of the benign farm of hypophosphatasis
which develops rather late was encountered.
Abourt the age of ons year she Jost fonr In
cisor teeth but drd Dot present any other
symptoms until she was referred on account
of pam In the right leg and accentoation of
right genu valgum. The diagnosis was
fled by & tion of phosphosthanol
mins In the urins and reduetion of alaline
phosphatese activity in the serum, lencocytes
ang akin blopey and the characteristio redio-
graphic hregular ossification in the meta
phiyses of several of the long bopea. Both of
the parents bave normal alkaline phospha
tase act{vity in the serom and do not exvrete
lamine in the urino
Published in Upestr Laeg 184 1797 10462

Mecting May 9 1862

Felks T dred The Congenital Nephrotic
Syndrome

Tho patient was s gifl aged thirtean
montha in whom the nephrotic syndrome was
demonstrated at the age of one month. She
was born one month prematurely and the
birth weight was 2,400 g Bteroid therapy

po effect oo the proteinuria and the
Pereutancous renel biopry

undertaken at the age of 11 months showsd
slight mainly peolferative, changes and =

is poor The majority of ceses of the nephro-
tie syndrome demonstrated within the first
year of hie dic before the age of two years.

B Zechan Christiansen and
R
P Y
Newly Bom Infants.
enco 11 the Treatment of Acklons
The cliniosl findings and the pathogenio
factocs in thoe reepiratory distrrss ayndrome
(RDS) are reviewed and, in particular dis-

Torben Itersen
Syad in

Y

turbances in the acid base metaboliem (res-
piratory +met bollo aeidosis) and the pos-
wible xignificance of a patent ductns sand of
low serum proteln are memtioned Usber’
treatment of the acidosis with sodlom bi
carbonate in 10% glocose wolutlon s men-
ticned, During the period Jan. 1901-Aprll
1942, 25 infants with RDS were admitted
to the Childrens Hospital, F glebaidern,
Copenhagen. Of thews, 14 were trested
couservatively (incubator oxygem and
antibiotics) and 11 of those died The re-
maining 11 infants were trested with 10%
ghuooso-biearbonate via the umbilcus. Efght
of theee died but four of thoso must be con
sidered to havo been msuffickntly trested
(too late in the courso of the discses or too
littls bicarbonat ) In infants with RD3, the
following average valnes wers foand during
the first 24 hours of Lfe: pH 7 16, pCO 4%
mm Hg end standard bicarbonats 15 mEq/L
while values in non-dyspnock tare
infant were: 7.37 33 mm Hg and 19 mEq/L
respectively In the manegemaent of this
condition m { ture atternpte will be mads
to enmure carfier natltation of treatment and
inereased iritia] adminitration of sodium
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bicarbonst By means of serum protein
detorminations, normalmation of anv low
valyes epcountered will be  ttempted.

DoeCTMICT
B Prniir-Harsen menticned ap investigs
thm fovolving premature infarts in the
weight-group 1 000-1,800 g from Maternity
Rigebospitalet

Copenhagen.
The fmvestigetlon wus condocted in oo
operation with the Central Laboratary Tho
*tam lectrolytes, pH pCO,, oxygen saturs
tio, serum proteins xnd blood sagar were
Irveatigated. The obfect of the investigation
vt Juckdat the spontapeous courss in
thean infants and to compars the valoes in
the kafents who sarvived with thoso In the
fnfenis who died as § wax not comidered
that Usher  [nvestpations concerning these
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entirely upo  ha form of aetdon onrerned.
The severe e aned (uiconpersy «d} (oo

of scidosts pee ¢ the most serou~ therapeu-
tio problems ol m thees ceaes bicarbomat
treatment by 1 ke  method 3 socmted
wlth eonxiderabl 1 .

A pathent with bawsmemof 15mEq1

and pCO, of 5¢ min Bx mar have pH of
bout 710 Inwach patwnt pprowmatels
7 mEq1 of the ensun  buffer base def et
will be distnbuted m tbe nan olutile baffer
systems of the blood. If the pH be nor
malired by sdmnketratton ot T arf nat
treatment must eantinet untid J I
(157 ml) are released per tre bl W If &
patient cen maintain a conatant pLO dunng
the period of treatnent approamarteh 1
mEq 1 blood would bring the pH up 33
as incTease of the becarbonat concentration

were Ty

#ad, in perticular It was pot st ted bow
Jong prior ¢ doath the high sermm potasuam
Taloes were found. The preliminary result
I-th-nh-nmnpotudnm‘uh};h.but

— Poul Eddebery Acidorm m
Dewly born infants may be due t many
foctors. In prematore miant with rospirs-
tory dutress, s krw pH may have many
EhRrwey. ApATt from the torcbewd acdovs,

Otygen administration 1 ewt blmhed. I can
sider that the respratory tondition depends

will itat  ap v 14 mEqlL
1f the patient retaine, however 0 of the
CO released, the bicarbonate metabolm
will increase t approdmat Iy 50 mEgyl
blood and, at the conclnpon of the treatment,
the pCO will hare infressed to  pprou
mat 1y 100 mm Hg (In these renews. the
diiference between the bicarbonst eoncen
tration in the blood and the placma has not
been taken int conskMratwn) A low pH
may prove fatal bat carbon droads parcoms

esrned and thw mvolves & risk of overloadmg
thees patwnts with fimd, sodium xme and
CO all of which are unfavourable in the
preseace of respiratory dwtress. The rek w
greatest m the pathent whe requuore treat
ment most. It may be sdded tbat in the
Paediatro Department 1o Odenwe wo have
on several ocramans, obscrved combomed
acidosss with even very low pH vahwes ( bout
7 O0) duappesr s won w4 ventilation sed

of oxygen were established.
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bass of the dissenon which has arieen con
cerning the significance of the serum pro-
teina far the development of respiratory
diatrewms, reforroce i road  to Domville

Deparimen
County Hospetal in Gentolte are menticned:
During the period of investigation the serum

protens of Jees than 5% were found In 18
patients and to all of these I g human alba
min was adminfstered intravenoesly During
this perod, five premature infants dled
two from cersbral hesmorthage cne with
cerobeal baemaerhage +atelectasis and one
with atelectssis snd hywline membrane No
antopsy was undsrtaken in the fitth patient
but the infant did not present signs f re-
piratory distross, The results hitherto ob-
talned are very promimg end encourage
con imied trial. ~— Sten Mwllets. These
patients heve a combined metabali and

y acidosls. The bole acidote
1 alght and, a2 an isolsted ph 1t

TFROCEEDINGS OF PEDIATHIC SOCIETIES

eonsider that much can be achleved by
treatment with THAXL (or *tria™) An
adult excrotes 20 to 30 mol earbonio acid
per 14 hours while renal excrotion amounts
to 0 1 mol aeld and the tots! renal excretion
i of the order of & fow mol per 4 hours.
The substance s not staxic. T consider that
attemnpts should be made to elucidate the
setlology and pethogencels of the diecase
and that prticular intersst thould be paid

oemoths conditions) the himidity of the
inspired aur and oxygen saturation (the
oxygen sapply of the orgeniem). I would
liks to pomt out thet a low oxygen ssturs.
tion mAy exist together with & normal pCO
where there are difffoulties in diffusion and

trameen and Jcersen in reply t  Frin-Hansen.
Wo have undertaken potamiom and sodium

in healthy » Infants
and patients suffering from RD8 Potaseum
levels appear to be highest in the latter bat
on both capilery and venoum

would be without significance but in these
cuscs, howover it scoentuates the low pH. It
can, to & certain extent, be Meviated by
bicarbonats On the otber band, when the
patient recelves sufficfent oxygen ths war
plas of crganic aeids will be omdized t
Tmcarbonate and the final resnlt may be o
metabolic alkuloshs if bicarbonate has been
adminlstered to & certam extent. On tho
other hand, very little can be achioved by
treating reepiutory smdosts with bicerbo-
nete Expanmon of the extracellular fluid
pbase will meraly ocour with & tendenoy t
ooderna. TWhat is wrong ie that the pathent
ennnot breaths and capml treatment w arti-
ficial resprration. As far es I am aware, thers
are considerabls practical difficulties {n smich
treatment in any cass when hyaline mem
beanes Aave formed as  ften traumetio
ermaphysema  obteinad in the patent section
ol the hmg without the other sections of the

burg Bweden, hes worked with respirator
therapy In powly born wnfenta I do not

blood baves proved unreluble on acoount of
haemolysis. The sodrrm values are perhaps
slightly higher in infents suffermg from
RD8 To K Meberg We wero also hewtant
bout 1he maydve sdministration of b
carbonate but as Ushers remilts were s
pronusing and the prognost of the condl
tron without treatment so poor w  conakde-
red that attempta at trestment waro permis-
mble. Wo bave not attempted treatment
with “trie” wheh fs sid to be rether ir
ritating locally To HoboltA The attempt
at treatrpant with administration of albu
min scom to bo promising W heve com
memeed jnvestigations of the serum protein
in infants with RDS and in their mothers,
buat have not yet obtamed a suiflclently ex
tensive material,

E. Thawdrup FElectrolytes in tho Sweat :n
Children with Recurrent Pulmonary In-
fections

The object of this investigation was t
rvestigat  the incwdencs of muooviseidows
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g Danigh children with chronks or
reaTent non-tnberculous eon
dzions. The content in the sweat of sodium
aod potsertn w ere examined by the method
ewbastel by Groubek (Gronbek, Palle:
Shelic ectr natrivm og Lal um wdholdel soed
Esbenbavn, 1959). The material comprised
13 chikdren (20 girle and 18 boyw) aged from
3wonths to 13 years. Of thees patients, three
bad bronchiectash

severo drspepma daring the first and second
yerw of [He five pathents suffered from very

{mitely abnocmal in s girl of 12 yenrs with
eserert bronelrectasin In the boy tho so-
dam ezeretion in tho sweat wat 114 mEq1
4od Jater 69 mEql and the ratio between
soderm and potessium £ 9and 2.8. H bad not
wltered from dyspepeia. In the girl aged 12
Fears, the sodinm exerction was found ta be
148 mEq1 and later 118 mE1 and the
reths between sodnm and potassbum was 4.7
dywpep-
te eymptonms and the cootent of trypeln,
ke ang lipess in the doodeoal oo
4 2xTn). The Investigation confirme the

that there ere patients with
ehronie condithons without dyw-
Pepoms bt with ebanges in the ewest similar
t those by mucoviveldons. The cases in thia
Taterial are not mo frequent aa in pomber
of Germnan end Britsh works which heve
bren publuhed in reomt years. The diver
$0oes are perhape dos to different methoda
of colloction of the rweat and varfoms inter
Pretationy of the normal valoes of the com
Powtion of eweat.

sapplement to Dr Thamdrop
material, the relts of determmation of the

0- 832978 deae Pastio w3 aa
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sodrum/pot snum ratio in the swest 1o adulft
patients w th pulmooery copditions and
gastrio uleerstion from Medies! VWards F
and B, Fredemksborg County Hospitsl
Hillerod, aro presented. The result are tm
medmtely comparable with Thamdrup
result ua both the techniqus and the narmal
materials are common. The advuntages of
t ting the sodum pot ssfum ratio m the
wweat rather than mdi dual vahies of so-
dhom and potasnom are empharmed. The
material comprised 3% patients, 15 fernales
od 24 malkes aged from 18t 3 years Of
these patbents, 23 hed chromw bromehims,
thres lranchfectasis, eight gastn  uleers
tion and, finally five bad ehromwe bronchtis
and gastrie uleerstion simaltansously Thewe
latter patients were regarded m adrance e
being particularly suspeet for mucovisesdo-
ma All of the patients howed & normal
sodhrm ‘potasstm ratio in the sweat Thw
result s mopreing when compared with
1 the L
As & preliminary [mpresncn, the rrnty of
mucoviscidosw, Inclodmg here clawncal fi-
brosa of the pencrest m Denimark & emphan
red. — H Andersen Ded 5ot recommend the
placing of too mach empham oo the swvat
teat slooe in the dugooms of fibrosts of the
pancreas. The value of the more didfcult
and time-cosraming 1 the
enxymutic content of the duodsnal jmce was
emphayred.

S rk. A Caso {1V ain-Resls-
tent Diabetes Inulpidus

urrtsr on the right mde. Beectiys renal in
vestsration showed redoced  bility to oon-
oentrat oo both sides Explorative laparo-
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tomy did not reveal any siricture noc ob-
structhon of the ureter Both the mother and
a sister had redoced spedifio gravity of the
urme after thirating for 12 hoars.

FYROOEEDIX(GA OF PEDLATRIO 8OOTETIES

DISCUMION
J Teaterdal asked if the capecity to render

the urine ackd was redoced in thewo patients

— 8 1 estermark did not think it was,

eeting May 11 1062
3leeting in common with The Scandinavian Boolsty for Research an
Aental Subnormality

Prefessor H Bickel,(Alarburg): Phenylkoton-
uria

E. Wamberg Incldence of Phenylketonuria
in N tonal Institutions for Mentally Sub-
normal

KA. Vellrend Two cases of Phenylketonu
ria treated with Zymogran

A H Arafred Report of A Girl Aged
Tharteen Years with Treated Phenylketon-
una

A Dupens R. Guthries Method { In-
westigation [ Phenylketonuria

The proceedmge of the meeting are re-
ported In the minutes of the Bocety for
Research on Mental Submormality

Meeting June 12 1802

Mombers of The Obwtetric and Gynaceologl
cal Boctety and the Denkth Ansesthetists
Boclety were guests at this meeting

Professer J A AMiller end Dr Fdtk S

\A’lllﬂfr Tulsne University New Orleans,

U.S.At Lecture and film dem nstration:
“Hypothermis, a New Approach to Ae
phyxia of the Newborn™

O Secher demonstrated a Danish ppars
tus far hypothermis in nowly born iofemts.

Meoting Oot. 3 1802

P Agner Rasmussen and B Zachau Chns
tiansen  Retloulossreomstosls in Twins,

Published v Aets Peduas (Stockh), 52
621, 1963,

Folk¢ Tudrad aad § Guldberg Tub !

13 were or had been tubervulin negutive
{1.28%) The remainder 1001 wrrs tuber
enlin positive 7-10 yrars after vaccination.
Owt f 11 ehfldron who wers found to bo
tuberonlln negative bout the age of two
monthe, seven were treced at school and afl
of theso ware positive althoogh anly two of
them had been re-vaocinated.

Reaction in School Children who were
Calmett  V consted 1n the Neonatal
Pered

Out of 1,330 newly born miants vmocine
tod In 1950 (sco Da sk AMed Bull, 3 122,
1958) 1 014 were traced m echools. Of these

An d discussion tock place In
which the mambers of tha Danih Tuber
culoss Boclety who were guest at the
mecting participated. The disovsion ean
cerned the correct time for Calmett vac-
cinatlon et  Opinlons varled greatly and
nother meeting betwsen tuberculosés pirvsl
emna and paediatriclans was agreed upon.
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P Plsm Thalidoemid Embryopsthy

Demonstration of & case and mention of
vutoos prenatel lesions, This paper was
poblebed in Upsekr Loeg 124 1227 1042
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H Awdersc  -oonstrated, m t ormea
tlon, s ¢hlld ith 17-18 tnwom  od con
xenital deforn eo

H  ng dnderes Cp Aye

Meeting Oct 10 1062

J B Fewat (Manchester) Neonstal

Badiology with Special Refers
et t Premature [afants

John Lind (Stockholm) “eomatal Pespoa

Meeting Nov 14 1982

J Flomand Christensen. Demonstration of
Nn-ﬁmﬁth"thh\ng Bands for
Attackment t the Mattress

C Hemsted. Method of Obtsining Bleod
Sawples fn Infunts

By employment of Vacutainer Tubes
(e t bes with yacaum to which xalat
alft  heparin ete. had been added if re-
el for speelal purposce) in connection
with the Vacutalner Plastic Hokder equipped
with an adapter with Loer conpection (Beo
tof, Dickenson & Company Rutberford, ¥
7 UBA) togetber with the Bealp Vein
Infaslon Bet {Abbott) withdrawing of samp-
Jes of blood ba greatly faciltated In infants,
muiples of Blood from 5-10 ml may be ob-
tained in this way from eranial veina #nd
ovreral mamples oan be obtained from the

talter tube The taking of blood sarmples i
farilitated somewhat if the catheter fs filled
in advancs with a sohrton &f hepann and 1t
Ay bo of advantage when cranial yeins are

to rotet the obhquos cut surfsee
of the carmuls away from the san so thet the
tendency of the vem t collapes s reduced.

D Hebelth. Hereditary Nephropathy (Al
Port s Syndroma)

Hereditary nephropathy (H.N ) f« beng
dietnosed with mereanng frequency The
y™Mptome aro bacmmtore and posably pro-

who hsd powdbly H.N.,
(three femmles and five mmles) were found to
saffer fram HLX Two af the males had dred
from ureemla. There wers no defmit  cases
of redooed bearing or dissases of the evo n
this famfly The mode of inberriance 1 typt
cal seximied dominant. The escand fannly
includes thres generations. Among 24 des-
ocendants of & wornan with nephropathy and
redoced hearing ten individuske (four fe-
males and &x males) wers found t have
H.N alkme while one female hed HN and
reduced hearmg and ancthee femsle had
reduced boaring and & renal celenles whah,
howover ean soarcely be ttrfboted to H3\
All of tho adults and the majerity of the
huldren in the first family were investhzated
for an antibody to renal tmee and by mi-
mane skectrophorrsia without positive re-
sulte. The excretion { protein n the arme
soggrsts increass of glomerular pormeabildy
as m chronk th with a

element. In the differentsal dm
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DIsqUBION
E Thamdrwp In 1958, two sisters with
1 drritts wers admif to The

Children's Hospital, Fuglebakken, Copen
hagen. Tn thewe patients the disoass was clas-
wfled as hersditary nephritis. This condition,
which is most frequently inherited from the
mother appesred, in our patlents, to erigl
nat from the father who dled t the age of
32 years fram chronlo glomerulonephritis.
In his case the discase was discovered by
demanstration of hacmaturia on routine
examinatian of the urine when ko was ad
mitted to howpital at the age of 6~ years
After the desth of the father the mother
arranged to have the urines of her three
children tewted. Therw wers two girle aged 0
and B years aod & boy {1 1/* yearo The
boy's urine was normal The girls showed
haematuria and protelmuria. They were kept
In bed for six monthe without any coffect
upon the symp as the urine p Iy
contained 1030 (maximally 50-100) eryth
rooytes per field on microsople examination
and there was constant alight protelnuria.
The recal function hiood presnre uro-
graphy sod cystoseopy showed normal find
ings. There was no pyuris and no bacteral
growth was obtained an culture (inclading
~cultare for tuberelo buclll) There were no
= of haemorthagio diathesis. There was
reduction of hearlng In both of the
p-thmsuwtonﬂ-wmenhrguiwﬂhdgt-
of chrondo infection. The artistreptolysin
titre axd the antietreptoooceal
inhibitor were slightly raised for & period and,
for this reason, tormillestomy was under
taken, After s period of beervation of five
years, tho conditions in these patients and,
in partioular the urinary findings were
stationsry

H Rersing S Brianer and H L. G Wulff
Kerosene Porsoning in Children with Spe-
eial Reference to the Hadiographic Changes

Cases of kerosene polsoning in  hildren
occur frequently although practically al
ways with coly & few slight symptoma. Asan

TROCEEDTYdS OF FEDIATRIO BOCIETIES

ticn, the symp logy and con
ditions of rescrption of the pobsoo are de-
cusod. During the period 1948-1981 92
children suffering from poisoning with hyd
rocarbans, the majority of whith were cases
of kerosens and turpentine poleoning wees
admitted to the Department of Psediatries
in the Gentofte County Hospitel. Bixty per
cent of the cases were [n boys and
ppeared to ocour almost exclostvely in the
age group 1-3 years. In anly one case were
there sovers clinioal symptoms. In the great
majortty of cascs, the smount of poison
taken wan unkmown. Radwgra)

cloudy Infitrates with a tendepoy to con
{flzenoe (aspiration type) and the secand of
granular perfhilar inflitrates (ocedematom
t7pe). mtyfomdth-”nhﬂd:mm
and

iodorrically Tn

on oase alight tuberoulosls was
found but the other 83 did not present any
clinlesl Radlographio investigs
tion revealed alight changes in 12 of the
patients.
DmovssIon

O Steinscls. During tbe period Jan. 1

1858-N\ov 1 1962, the following caecs of

26 wero boys and 13 girls, Thirty
ehildren wers between the sgea of 1 and 21/*
yuntwmthmmalmmdmﬂ
ehild wae six old. the
mﬂdmn-mmpﬁulyuuhupmbﬂh
polsoning Only 11 pressnted acute Fymip-

radlography of the lungs and this investiga
tion was undertaken in 34 of tho cases {rom
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Lto 34 bours after adrfsmon. Out of thy 33
cildren examined, sfight to modevate dif
faes conmolidation was found beslly in the
kg and, in the mafority of cases mainky

6%1

Seand fn 1¢  The disrase en tv has pot
been descrii elsembers in th  omewbat
scanty Itern e on megaloblastic nacmis

in children Th chuld In questic  was three
years old at ix commencemert of the
diseage She wa  dmtted with bigh pyreds
‘which had been [receded by fatigue for a
couple of months On edmison, ehe was
found t have preur nm and a Hb of 334
Bmears of blood and by marrow revealed
megaloblastic naerms Th patwnt was

Sierers A Caso of Megaloblartic

4 ea of megaloblastio anmemm, with w
o

'Ildftr(bcdbyﬂrl.h.ck&ll.m‘im.ud

trewted ly with tran<fu n of
blood end dminltratiun F v m B,
aft  which s marked mcreas 0 he retl

coupt was obwerved. In h- course
of 11/2 months, & total of 300 mx rETaMS

an out pa it
withont any vitamm B,, theraps end after
nine monthe the sermm B,, was found to be
patholopeally low During the enture iinew
proteinurm was present The bsolut quan-
thties ware not great bat the elsctropboretsc
picture was merkedly pathologcel and rmg
gestive of the clinkeal plcturs of the Deph
roto Free gastric soxd was pre-
sent the pH being 4 Bchilling's test revealed
defeotive absorption of B;, by the standard
test and efter adminixtration of the intfmo
factor peior o the test The intrinad factor
and the gastric Juico of this patent bad the
same effect when sdminktersd to  patient
with kngwn psmibcioas snsemia proe to the
Behilling test. Thia proves thet the chikd has
an intrinale factor and thu does pot suifer

roldism was exeluded.

DINTUBION
O H aswl It 1s the modern eonception
that d xyloss i bworbed in the proximal
section of the stnall intestine and vitemin
B, in tbe dmtsl section of the emall intes-
tine A porroal resnlt of the d xylose test
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does not therefars excode malabearption
and the psthologioally low Bchiling toet +
the [resence of the Intrurde lactor meggest
thet & condition of malabworption docs, in
fact, exist Regianal flsitis js sugresied as a
possible cause of this.

Riah Schyedt-Pedersen A Case of Congenital
Suprarenal Hyperplesia with Selt Los

A female infant aged six dayw was trass-
ferred to the Gentofte Coumty Hoapital in
Beptember 1081 on actourt of faftare to
thrive The birth welght was *030 ¢ and the
weight on atdmismion was 1800 g On ad
misslon, the infant was thiv and Jooked pro-
mature She fed reloctantly and vomited
frequently At the age of 1* days, incressing
Pgmentatron and growth of the labie majora
and the ciitoris were obeerved. During the
subrequent days the condltion deterorated
further ths Infant being greyish and hallow
eved with rednoed turgor and gaspmg res-
pation. Treatment with L saline

OF TEDIATAYC SOCTETIES

ment, the child recovered and after & pew

total exeretion of 17-kstomtarcidy withost
inhibiting growth and the sppeojwiat tlmes
for aay reimplantstion of peroscten and.
finally the haematuria.

DINCUSETON

O Hanwed TUrogmphy rmight bhave re-
vealed a renal malformatior. — B Friv
Horsn As pwntlaned previooaly it was
belleved that the suprarenals fu thess pa
thepts formed an abnorm] hormone which
directly caused the sali Jows. More recedt
investlgutions hare not conflrmed this
theory and, In thie conmection, I cen report
that, In Queen Loniss » Hoepital for Chid
rrn, we bavo had two children with the ad

ital s and salt los. In order

percovten and hydmoorteone hed an im
mediat  drmatr effect During the first
dave of therapy the degres of hydretion was
sormew hat varfable and p gluocows

to anmﬁp.tabowthaymﬂﬂdf Rrems,
muswive doses of ACTH were adrmnkered
mnder clow clinkal obseration and with
tmult J ion of the sodmm

sline was required. Treatment continued
with percorten ntramnecularly and sup-
sod mm chlorrde orally After &
few dayx, the condition was satiefsstory and
fhe child began to thrive She was dlschargrd
st the age of two monthe. Prior to ds
charge an muplant of 100 mg pervorten was
meerted and treetment with coctieone and
scdiom chloride contmued st home The
patsent wad brought to oat petsent control,
wss well and thrved poomally The tota)
1Tdetosterosds vuned somenhat between
1 and 2 (pror to treetroemt ..4) mg 34
hours. At 1he age of ten months, the patent
was readmitted oo sceount of pyrexm, vo-
miling and haemnatura which subsded 1n the
courwe of 8 few days. Sho wes resdmutted
amein at the age of 13 moathe after & catacr
hal infection showing sigtw of nrquent croms,
Parentersl furds and extrs cortwons and
pereorten were require? Dunng thia treat

and the luid balance Clinirally no ehangys
were olrerved and the fluid and ekectralyte
belance did not altec either during treatmest

should scato
drwp Innhﬂdrrnwithmmkdhmﬂiﬂ

of the sup i cortex and
devtro}ytamguhl.&on.m-yd-wwﬂ
Ty are in fon with

inlecdnn- particularly dorng the first two
vears of Ufo As vaceinations mey rewdlt in
pyrexia, it @ advisable to postpooe the pro-
phylsctic vaccinations until efter the age of
twg 3ears uniese, on secount of epidemuolo
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sl conditions, the danger of Infection b
cmmderable. If pyrexia oecurs, the wsual
dowe of cortieone ahoald be doubled

dres Serensem A Car of Hypoglycaemia
with Canvaldons 1 Acconnt f Inadequat
Prodactien of Adrenaline

Tbe ptient was o, boy aged scarcely three
yeurs. The birth weight was 300 g and
bhad been narmal or perhaps

WSghtly retarded. The child was admitted on
erront of repented epleodes of unconsclous-
®wm and convulmone which occurred bet
Teen .39 am. and 1.30 pm. with almal
tazecus hypogiycaemia (blood sugar 30-42
%%) The EEG wea moderat ly bnormal
o edmimion spd normal 14 days and two

% of the live~ hypolunction of the an
terior lobe of the hypophyle, adrenocartical
kvpo'metlon, sever myxoedema, lestoos of
the eentral nervous avstem particulardy In
the region of the hypothalamus, provommecd
renal gio and organie hyperinsul:

A 4 hour faating test was undertaken and
revealed  fall In blood sugar t  below 50 mg
ndm'h!g!hcﬂr-tlﬁm(lmdjngtn
Willine, this evoludes orgame hyperinguli
“ho). Further invostigation revealsd that
the so-enlied idiopathie epontancous hypo-
tycarmug in children was concerned (Ao-
Quurrle 1954), In thi group, two further
Ceoees of spontancous bypoglyesemm bats
ben buckdated, vh senaitrvity ¢ leocine
and detarh, o

The farmer can bo excluded by orsl and 1
travmonus tolerance tests In keucins menm
trvity  fall in blood suga t below 80 of
the ariginal valuo u obeers od 2040 minirtes
frer tntravenoss adminwetration of keocipe
Trestment of leacme sensttrvity consvts of
krwproteln diet poswibh, combined with

623

low doses sterolds. The wil eoald
posmibly be placed by ephedr ne Fmallv
investlgati n . view of poo bl detur
bancss in ad: wline product on  the pe
rods of hvpogl esemis were mdertaken
(insmhn loading fractlooated in es:ications
of adrenaline nd be excretion of noradrene
line in the uripe befrre und after the od
rinistration of iwim) The n merrcal
result and the bocsl nndines sopost re
dored produrtion of adrenalin wub 1 vpo-
glyesomia as the explanation of the artechs
in this patient. The boy w : eat ] wuh
ephedrine every mommg and noon and kept
well thorenfter Tt iy impartant t tablrh
the diagnosis a» the comvulucns  uer ar
reparable darmage

DISCTMITY

P W Breewtrup considered that the insulin
text wns pot without danger but t 1 mport
ant to extablish the dmgnoke.  J O It
fa xmportant that the dugpows b establrhed
early Had obeerved numerous wrecognezed
caves In fnetitutions for mentally submormal

Anne Nyguard Emptylng { the 5t mach
with Ipreacnanha

In order t illustrat the valne of ipece
cuanba as an agent to cwee eraptvmg of the
stomach Iostrad of gaetno aspiraton, 153
huldren aged from 4 mouths t 8 12 years
recehved concentrated iproatuanha m dowes
ol 15 ml to children undet one vear and *0 od
t chuidren over one year If vomiting did
not oceur in the couree of 10-*0 minutes, the
mme dow was repeated. One hundred and
ameteen  hikiren. 1o Dearly 78 . reacted
effectively t the treatmoe t \one of the
clublren were particulardy influenced by the
powontoy but a few bad elicht symptome.

eeting Dee 8 1004

Comubmed meeting with The Danmh Ortbo-
Pardie Boclety The Dunmh \eurolomcal
Rocrty and ‘The Danrh Phvsiurpe Socety
fn Copenhagea

W J T Sherard Immediat Opers
errn Del ved Covure of dvel meninge-
1

{Publedred m AArek Dis CRIM 38 18, 1963)
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R. B Zechary (Shelfield) Management of
Hrydrocephatns by Spits Holter Valre

Problems

(Paralytic Deformitics) m Myclemening>-
celo

R. B Zochary Bladder Problens i Mye-
Pasailir

W J W Skerord Orthopaedi

Meeting Dec. 13 108°

Jens Byerre “Stonc Age People in the
Atom Age”

Lecture and film about the primitive ns
thres in the central Avetralian desert

Aeeting Febr 13 1963

Ingrid Thern Galactosaemis

An atypical cese of gulsctossemnia is re-
ported. A bov aged nine months was ad
mitted oo account of hepatomemlv and
hydrocephalus. There was no Imown pre-

metabolien of gelactoss and tha elnival

treatment with crotw sckd will be described
in detafl by Hermann In this case, the pre-
sence of hydrocepbalus and absence of

di k to eimular it m the
family The increased cireumferenee of the
head had been observed from the ge of two
months but there had been Do otber syap-
toms until the age of frve montha Since then,
alternating pyrexia of anknown orlgin, ir
ritability and feflure to thrive had beem
observed. At the age of seven months hepa
tomegaly and the distinetly hydrocephalio
shape of the bead were apparent The general
condition wa poor and the development
retarded. On admismdon, redveed lhver fune-
yon was demonstrated and lver blopey
howed clrrhoxds » th steatosts. Pronommeed
minosciduria was present and intermittent
protemuria. There was bilateral cataract and
tho EEG was sfightly abnormal. Pneumnocn-

showed ' hvd

gule were atypical. In foture pa
tients with hydrocepbahus of unknown origin
will be investipated in view of palactowe-
Tole.

L. Sparre Herman  Treatment of Galactos
emia

publuhed from Japan conceming the ta
vourabls effect of orotic acd in galectoae-
mia A dosge of 1 ¢ daily wes adsmmistered
fm-two-—whtotwp-thm:(grdm
months and four yoars) after which disinet
forpeovernent In the clmical condition o~
corred 1 erythrocytes from ome of the
patients wero incubated under anserob<

phalus with & derably dilated ven
tricnlar system. The blood suga waa nor
mal. \o sumar had ever been demonstrated
In the urine After exclumon of ather cond:
tions, absence of uridyl tranderune actrvity
in the blood which b diagnostio for beredi
tary pal d

s
Proenpt improvement of the clical con
dition and the 1 b v i

ditlons with galsctose ete, addftion o
orotie acid (or urkdin) resalted in pormalos
tian of varkom abnormal metsbolla condl
thoms. Orotio ackd s a preeumsor of the
nutlsio acids. It ja possibly a witamin for
certaln animaly and fs present [n cow®
il Tts favourable effect in palectomemis
la poswibly doe t incressed metabolien of

1-ph In patent with

indinga
resulted after withdrawal of mulk nd mulk
prodoct from the diet. The merewned growth
of the droumference of the bead ceased. The

galactomerna, the met bobem of this sub-
stance s blocked an the patlents have ro
doced ardyl trunsfersso activity In adahts,
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pactose-1.phosphate may be metsbolsed
i enother manper vix. with the ald of UTP
tm‘ldmh'l'ph:q:h-t ) InInfants, who have a

ire for the h of

025

pyloio stenows with vomitmg of a few
weekn atand: 3 2) The alialoms w dire to
continued gustoae Josses of H  frequently In

{or with fathure of the renal compen

-:Id:ndrlrte this st be dooe vie uridyl
taoafersee It may now be tred that

-klcnpo-bl due to sodlom and potassium
d and d edrenal cartleml

autie acid, by increasing the UTP concen
trufion shunts™ galactoso-1 phosphbat past

trarfe

Baverul

are evallablo in the literaturs concerning the
el employment of ovotic acid. In parti
culer i i said to have & favoursble effect
Opan the liver disturbances. No side-cifects
bare been obmerved to rewult from its clinical
exmployment. If {t comprises 1% of the diet,
rats develop a slight reversible fatty Lver
which ean bo counteracted by sdenin. In
Germany & peeparation which contalne
mldd..dcn].nlndothcrmrlnd(l’u
:’:Zh:.lbeenkuuudmd.ltmnbnm

this peeparation may be of greet
sigaficance in the treatment of galactomas
mis s i can prove diffieult to maintain a
rigidly odlk free duot

DECURIOY
O Mortensex. Teet papers are now avall
able to deronwtrat galactoss (n the arine. —
P Plum Tavestigations
feet of orotw actd on jsundice tn non-

P Kildcherg M tabelic Alkalons £ Con-
gemtal Hypertrophie Pylone Stenosis

The resalts were presented of an investiza
Dom lnto the phyalologieal sapect of the

activity 3) The alkakws rons & dutmetly
W phasic comrse 1n patwnts undergoing
wurgicsl trestment The postoperat ve rse
in base excess is probable related t In
ereased release of aldosterons but mav be
due to several factors. 4) Respiratary com
penaation (n afkalotie infants with pyloro
wt no~is b5 sdgnificant and effeohive Through
out the scale of metabolic duturbance re
sprratory compensation fmut the change in
tho ppmx!mteiyamb-uo“hrwr

changs in “metabolic pH (
pH t 8 constant and normsl pCO,).

DICTIMION
O Frdernichwn E. hirk wua the firet t
deseribe alkalosts in congenital hypertrophie
priaric atenoms

J FWorm M thee
Poisoning of Water in & Well

water from defecthy  wells which were sitos
ted & foew yards from middens, latrmes,
drafr and marured tarmdp frekls The water
from the wells was becterclogwellr un-

metabolic  alkaloss hyper-
‘fvpbiep:h-lcmm-hlnmhmv On the
tass of  material comprmng 185 deter-
minatiors of the wed bese wt tus i %0
cosocathre cases af pyiono stenoer (Amrop
tiro equipment) and sipplementary mee
eceretion

y The nitrat content wat 390
and 405 mg (NO, ) Tire and the nitrit eon
tent 057 and 0 10 mg (N0 ) itre It w con
chided that in water s occs
wonally employed for infant feed which has
#och & great nitrate content that under un
fortunats covumetances met
hasmoglobinesrmms mav resatt Greater con-
trol by the Health Authoribes ppearst be
Devessary Pnblnhrdlnlpd:rb-q 115
797 1063).
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DISCTEOX
N\ Hobolth. In counection with the roen
i

ired meth

an of aeq
hould be poted thet meth lobi: L

mediately after birth, the dlaphorase ac
tivity is reduced and this may have been
cantributary factor to the fast that ouly the
infant in the family mentioned by Worm
1 4 1ok o

nay occur a & hereditary discase. In the
rganiem, & constant oxygenation of the
valent ferroas atom of hacmoglobin to the
rivalent ferric atom with forma

pe Abenee
of dmphorase may occur as an bnberhed
defect Bach patients aro permanently
cyanotic and may posibly be diagnosed &
dferi from ftal hewrt disene

an of methacmoglobin oocurs. As the result
aredox hain, the last link of which s the
nryme diap the meth lobin Is
cdiately reduced to h globin I

There ls a caniderablo nfantile mortslty
on scoount of inactivation of heemogloba.
Treatment Is prolonged sdmivlsiration o
asoorbio scld.

Aleeting Apeil 17 1068
Comblned meeting with The Danish Soclety for Research an Rhenmathsm and
The Danish Physiurgic Boehety in Copenhagen

M Getx and 0 Remrig Rheumateid
Arthntis in Children

Pall Eggert Joh neen and B Frus Hansen:
The Significance of Laboratory Findmpgs in
Rbromatold Arthritls in Children

Tho resnlt of varloos laboratory In
vemyations n relation to thewmmmtoid arthel
tis ro reviewed on & matenal of 34 children
collected quring the period 1830-1861 in
Queen Louie Hospital for Children Co-
penhagen. For compuarison, the same pro-
blema are mentioned in 14 children suffering
from soute rheumatio fever thres children
with a monoarticular jomt aff and

patients had ESRe botwesn 31 snd 60 ma’
bour and all of thees wers moderately o
fected. Otherwiae, a greatly roled ESR
during the course of the dissase appears i
be.poorptognaﬂcdgnhntvcﬂnvﬂ"dr

normal KBR does not exclude the post
billty that the patient may end m the pooret
group. On follow up Investigution, the R4
test waa definitely positive in two patkeat
with boumatold arthritis. One of these hed
been healthy foc four years whils the othes
u girl of 17 years, was cripplad by the &
sease The Waaler Roso resction was nep

i for

four hildren with tramdent™ joint symp-
toms with durations of from ons to four
weeks. Beven of the hildren with rbeoma
told erthrds hed normel EXRs (micro
method) during the entire course of the
disease On { Dow-up cxamination under
taken from one to ten ywars after the com
meneement of the dwease 24 of the patients
with beumatold arthritm bed normal EXRs
and, of these ten were healthy ten dightly
affected and four modernt ly affected. Bix
patient had ESHs of beiween 16 end 30
mm hour and of thewe one was health and
five modermt ly affected. Finally  three

the ant! human-gobalin convumption tes
with hog pancress mmelel aa the antigen 00
foBow-up examipation of tbe rhenmatold
arthritls patients, a definitely positive reas
thon waa found {n three out of 11 bealtly
patient (27%) In five out of ten ol ght c4~
(50%) and In mceen out of 12 moderately
{feoted cases (60%). From this it may b
comoetved that In eases where the condition
ha beoote quicecentt elipically some eonnee
tive tiwos inflargmation ts till peesent |
tbe 3% paticnt with heumatoid erthriti:
24 were gk and ten boys. On follow P
examination only four of the ik wer™



bealthy while efght of tho bays were bealthy
| relatively moch greater pereentage
¢ure tn boys than in girls in the roaterial
sallable

It Frimedi Lindbjerg: Rheumatold Arthr-
te jn Children. A Materlal from The
Department of Pacdistrics, Rigshoepitalet,
Copenhagon

The materml! comprises 75 children saf
#ring from chronje rheumatold arthritis
admitted to The Department of Facdutries,
Riphospitalet during the years 1944-1062
The dtributions accordmg to age and sex
and the clinicsl findings t the commence
ment of the dieewse correspond t  thoss in
Other extensive materiale. The patients were
Lollowsd up fn 1882, In 2" petients, po so-
quelen of the diseans sould be demonstrated
In 26 thers were minoc changos, 17 pathnts
ere mriomly orppled by the dmeese and
frre patients had died. The coodition on
follow-up examination was poorest in the
:::mmwbmundmm

ooly prewent in a few cases. ¥ relatonshbip
could be demonatrated between « positrro

ted by the Diagnex test an { low-up exa-
miration and achlochydne was rerealed n
four cases. o difference could bo demon
strated in the prognosd for the materal as
& whole end for the greup of ptlents (

totel of 46 here the dum com-
menced aft  the introduct erald
therapy

Elesner F i~ Brtke L d Else

Alert Telewr U I ¢ Rheumatw i rthri
tis fn Children. \ I mited MIster from
Copenhagen

The material com

of hikie ith

chronlo rhomnatold et~ (p lagn
Municipal Prediatrio Deputme t | g
the period 1845-1962 \  ~ iren
&rv Invol ed, 14 guie and f ed

t the eommenreme he
4

1-13 yoar
discase On follow up Investy.

tives and ersdicution of poseible foct of m
frction. On follow-op exsmmaton, o
children were found t be bealthy scven
were (o Stage L four in Stage IL cne in
Btage 11T and one in Stage IV Froctwooally
17 wero tn Clar T and the two remanmy
ceses in Clase TIL \o conclusions can be
drawn from wach & hruted materal

DIRCTRITOY
B Sury mentioned a follow up lnvestiga

nosis wa  pract unchanged.
Plum emphasaed that the progno«s for the
Foups  { esvere caves was atll poor

Aceting May 20 1063

Th. Resemdal Aplama d Hypoplasia f
the Labyrinth Foll wing Thabdomide

Malformation of the external ear and the

formation of the xternal ear of the laby

rmth and of the internal meatirs, which bave
Dot previousty been mentioned m the Litera
ture the following ease m mentioned:

The fatber was aged 31 yoars and moaro-
depressite and the mother mee a heslthr
prinnpara aged 24 years. Dunng the perfod
from the £th to the 34th days after con
ception, the mother received 100, ar t the



68

most 200 mg thalidomide A Iiving female
infent was born at term. Microthe was found
on both sides and a peripheral facia]l paresis
on the left wds. The external mestowses wers

to mcoustic or vest{bular tests. The fnfant
had, in addition an atrial septal defect and
a ventricular septal defect with a left right
shunt The extremities were norrmal. Radio-
graphic examination of the temporal bones
dld not roveal any structures which could
eocreapond to the semicircular canals or the
cochlea which are pormally fullv developed
at birth. In the left pars petross, at the site
of tho labyrinth an area of translucency as
large as a pee surrounded by denee boney
strocture was demoostrated. This finding
sugpest arrest of development of the laby
ninth at the otooystic stage Death occurred
a8 the result of the cardia condition at the
age of four months. Autopsy revealed that
the fnternal anditory meatus and the cous-
tho nerve were absent on both sides. In the
heart atrial and ventricular septal defects
wers found. (The result of th  hustological
investigation of the temporal bone will be
reported later) This B thus = case of &
thalidomide infant with bilateral microtia,
. #plasla of the labyrinth and of the acoustic
nerve and of the internal meatus on both
}ides. Mallormation f the Lnner esr has,
a "hitherto been extremely rare and only a fow
Teports are available concerning ehanges in
th development of the labyrinth in ex

PROCEEDIFGS OF FEDLATRIC SOCIETIES

por thousand of all pawly born infants bave
congenital heart disewss, the chancea of
vorvival for these patients until the age of
four years are caloulated. Fifty per cent of
the newly born patient sorvive the age of
ons year 47% survive the age of two yrars
and 45% survive the ago of four years, On
acoount of the hyperbola-like curve for the
thmes of death, from which it la spparent
that the chances of survival increaw rela
trvely considerably §f the infants mrvive
the firet 58 months, it fs concloded that
accounts of the prognosis in which infant
are not subdrvided into saitably small age
groups render no  oeeful infarmation.
Employing ventnicular septal defect in in
{ants as an example the prognostio sgnlfl-
eance of both the age at the time of investl-
gation and of the systolic pressre in the
night ventricle are {llustrated.

DIsCUssION

E Sawdos Whero Infants with kolated
ventricular dsfect are concerned, it is emp-
hasized that the infants who survi-e the
fuwt year of Hf nearly elways improve
comeiderably during the second year of Life.
As u ruls, improvement in the clinial con
ditson s observed and, in & mumber of pe-
thents, the hasmodynamic condit bons undergo
favourable altersticna, In The Cardologiral
L T Medicel Dep B, Rige-
hospitalet, Copenbagen, 74 patients with
isolated ventrionler septal defect havo been
examined The ages of the patients at ext

vared

between 2 and 50 yrart

animals. Thalidomide infante
ahoul be mvestigmted in view of malforma
tions of the labvrunth s sach malformatioms
will have serioms consequences during grow th.
Finally thalidomide abonld bo Invest)
experimentally t peodisee hanges In the
development of the labyminth 1n sxperimen
tal animals.

Ib Beesem: The Progoosis in Congenital
Heart Disease in Infants and Toddlers

On the basls of the death certificates
from 1938-1981 and prosum ng that four

As judged from tho hutories vallable 33
oat of the 74 patient hed been very M
during Infancy ot only hed they been *0-
30% underwelght but they had ako sultered
froen repeated, prolonged pyrexisl infec-
ticrm of the respiratary tract On [svestypt
thon in The Cardiological Laboratory nef
mal or nearly nocmal weight and heicht
were found fn all of the 38 patients wbo hed
fafled to thrive in infancy Twenty nine out
of the 38 patients were not |

or ouly slightly inconvenienced by ther
cardlac lewion whil tho remalning nin®
patients were bandicspped to an extent
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Tartx 1 Congenital cardwc d

0%
racares i infa Queen Low 4

Children ¢ Hospital 1955-1/5

Radical or palliative operation perf

T tel

j¥'3

Considerable
*n verage presre in the

tatreponding  to functlonal
polmonary

4

Agn top- n (mnthy)

-8 >8 I >12 1

Ly Dol Li D™

10
5

S

o

L Operation by “closed™ methods. (Bee Tabls 1)
As will be observed from Tabls 1 the

tary of over 50 mm Hy was found [n 20 oat
o the 38 patients whils 17 bad nocmal or
drost parmel everage prossure in the
Palmonary artery (under 30 mm Hg).

Frederik Thekrlson The Powibilities of
Operstive Treatraemt in Comgenital Heart
Dusecase in Infants and Toddlars

Ia Queen Louise's Hospital for Chikdren,

since 1935 195 children under
two years were operated upon by clowed
othode which are ales employed i Ider
Patients. In addition, 26 ehuldren, of whom

P wee lly perfor
med I 157 ceses In 44 cases, 1t dxd not
pxove possible to carry out an adequat
operstive comrectron. In the majooty of
cases this was due to anAtomacal conditons
(og short subclavimn artery or hypoplasa
of the palmonary artery in the tetralogy of
Fallot or hypoplasie of the arch of the sorta.
with eomretatson). In other caves the opers-

trenta. The same holds true for palbatire
operations for the tetralogy of Fallt Tho
mortality m coarctation of the sorts b,
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TaBLY 2 Open curdiofomtes with heartJung machine (Carned ouf s Rigahosp Dept ]
Congenttal cardrac diseases Queen Lowise s Children & Hoepulal 1958-1{5 1963

A1 Bargies] repalr accompliahed.

Atrial wyptal defect
Ventr septal defeat
Bavers pulm. b,

Atrial defeot and palm.
ten. with narrow vatve ring
Fallot's tetralogy
pulra. wmdow

however conskicrably higher which s
connected with the fast thet the majority of
theee cases concern ths juvenile type of
coarctation wherw other anomalees were pro-

“~\sent siutancously { O.A ™) It shoald be

b

oted in addltion, that practically all of the
fants who wero submitted to operation
dnder tho ege of 12 manths were in such
poor condition that it must be preewmed that
they belonged t  the group of children with
congenital heart diseases which e

Ago t operation

<3 Y >2 Y
—_—

——
T tal Liv Died Liv Died

-
-

— e
-

and absclutely necessary In three oumt
the seven cuses, the anatomical conditic
wero o abuormal that carrection was |
posible (Table 3). In four cases (Tuble
on the other hand, it proved posibis
correct the anomaly complet ly and oll
thess children eculd be discharged in par
cularly good condition.

erk

A Gammrigeard L with Ope

hes revealed would die if not submitted to
operaticn.

11 Rodeal correction by  pen” cardiotomy
¢ t fancy

In Department R, Rigshospitalst 111
open cardiotomies with employment of &
heartlung machine bare boen undertaken.
Twenty six of these were undertaken on
children from Qoueen Louwe Howpetal but
onily sovem { thewo were infants (mee Tables
2 and 3) as open cerdiotomy was onlv under
taken in infancy if 1t wus comwdered th t
sueh an intervention wxa the only posability

tive Treatment of Stenc-Fallot s Tetralo
in Infants under th Age of Tro Years

Tho fnvestigution compriess 41 childr
under the ags of two years suffering fre
Lho(afrllogyof&'no-l‘lﬂo(whomi
vestigated in Queen Loulse's Hospital
1955-59 The children comprised & FTO
of cases of the tetrulogy of Bteno-Fallot
which pronounced cardia Insufficsency ¥
presont. Theso cases were all submitted

gro-cardiography becanse tho elinkcal ¢
ditions were considered to be so poor th
operation was out of the question. Out
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Tamx 3 Oper cardiclomies with heart-lung mackine (Car

831

lToxt i Bagsk ; 1 o R)

B furgical repalr Impracticable

Bingle ventricio
Totel snom. palm.
Tepouws returo
‘Transpositxn

Partial perstst truocos
rteriosas
Atresia of tho mlt  alve
Total

AMtha,

3 okl
4 Mrba old.

the einldren examined, operxtion was indi
csted n 28 while In 15 casex, an accomnt of
fewer symptoms end, in partieuler lews
7Ty tiacks of oywnoms, expectant treat
etk way eroployed fn the hope that opera
ton eould be pastponed antll a roare -
table time, at leaxt ntfl the age of two
mm“chﬂdrrnmﬂmmﬂrnm

after opereton. Out of the 14
chilkdren gubmitted to palliative peratson
sorto-pul v hont wes m
13 xnd 2 tranepubmonery vabvalotomy wee
undertaken in one case There was coe post
::ﬂlhdﬂ.m_mh'upmmlmmd

Age o, peratxm

<23im >2 Y

——

Total Liv Did Ln Dwd

conaddered bt nome of the patient  were now
in such danger as st the first operatian Out
ol the 13 patients treated expectant] 11
proved st follow up examination to be
thriving well while an the other band four
were 0 moch worse that shunt operatrm
wan now conndered to be mdicated.

DIeCUMION

E Huwsjddt May I supplement the in
Gammelgesrd

ago of two years edfflermg from Bteno-
FPallot  diseuse? I have mforraton about
the resolts obtained in alder chuildren and
adults with ansgtomotle operations In
Ragehomxtalet These resuha wall be pub-
hehed in “Tbe Proceedings of the Roysl

Cugcw mubanit t pal operution
¥ all of themn were t lemst two yewrs of
#2% showed that half of the casee thrrved
¥ell without furtber Lrutation of thew nor
mal actyity and with only very shght
€Tnosie. In tho other balf the reuft
Were uDeatwmlactory and reoperstion wes

The reetht  bianed by Therkelren and

belong to the best pabllsbed.
In Rubosprtabet we have recently con
chuded & follow-ip mmestigation of 103
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atients submitted to operathon for Bteno-
tallot s disease during the years 1848-195.,
.6 with a period of obeervation of 10-15
vears. The operative mortality was 0§ o
seventy nine patients survived the anastomo-
tic operation and 78 were followed up. Ounly
tour patients died during the persod of ob-
servation, 5 § 11 and 12 yoars afte opers
ton. One of these died from & brain absoess
two from right sided cardlac fafture and one
patient died from unknown canses. Of the
mrvivors, 40 patient (=D1%) showed
lasting impeovement after operation as 17
had improved by two functwonal grovps
and .3 had buproved by one funotional
group These resolts are of dguifieance for
dectslon concerning the age t which radwcal
operation should be undertaken. We are
upanumous that radieal opermtim i the
Henl sofution but that the risk  too grest
in operatlon on Infants end it v also prefer

able if the heart hes attained & certaix

cated. The age at which redical opersthon
should be undertaken i eifll a matter of
dput  Some surgoons favour 10-12 yrars
while others conelder that six years s s
suitable age Time will revel which i right

L3

Torben Tversen, Copenbapen
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Exarbeck, Henr: Der Siogling Phyaiologie,
;i:nl-pound'l‘buupmhnrmmhbem-

Sixioger Verlag,  Berlm-Gottingen Heidel
barg, 1382, Priew D)I 89 60

The inoresaing interest in the
et of the Nowborn fa evident from the

importsnce { uncuny pated  emn Wy
guted bihrgbin In the  tadogy  fhert

A deseription { the  t zamt)
discasrs {rxanthema sub tum, ru! Lo«
tn aleo woming. The book el dev
ences { which manv are 3,

the anthor refers t the origmal }
discuming syndromes o speeia. |
entities. A final ebjeetion s thet the
a little inadeq, (e3anons has o

72344

'3

referencel) but thie is & yery commor dra
beck whem aoe nees thie kmd 11 xtbook
dafly work. All these points ere [ muo x
impartance and for everyday wm the book
has proven to be of great value for quack
i This Is ity by many

‘tabiey nd figures.

POkt of view with a [inkcal textbook, and
e the dworders tn eurly Lf are a0 clowty
hted to the nocmal develapment this i e
very dogiosl In orde to cover g0
ek ground fn 600 pegrs eash sect oo, Mot
nmequontly be very short, but the uthar
bas arcocwded fn eollewting & vast amount of
farmation in & bur snd oondenwed forn.

in this Deid ia very raped and
wlortanately it hae not been posible to
inclode developmeras

wliam W bl mentioned. a8 wrll as the
A - QI8 deta Pt Vol 53

Bent Fris-Hansen Copenhagen

I 1 gerland wod J Bredekl Koongen!
tale St3rungen des Waseer und Elektrelyt
haushalies. Sympostam Kaseel Wilhelns-
héhe.

182 pagrs, 83 fig Bpringvr Verlag, Berlin-
Gattingep—Heldolbery 1862, DM 39 60.
Profomeor Hungeriand, who 1s oow of the
editors of this book, ix prolemoc of pediatres
n Bonn end has been working for many
yoars with problems roleted t water and
slectralyts metabolien, and in 198} bo or
gunired ¢ sympouum on ecngenral dutur
bances of water and elevtrolyt metabolem.
Thess disturbunces rvprwsent & way
mature ownexpefiToent Lo Duman physo-
logy a0 sxterwive ftadws of thesd coses wre
therefore of the grestest intersst both from
the limcal und the physbologioal point of
Tiew 10 eptio of the Iaet that ssveral of thees
dwaases gre very rare. The { Dewng sub-
Jvcts were dealt with: remal dveplesia and
Pywooephritis, the ommgenital nephrotic syn-
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piion, Beveral papers ere da-
voted to the pathogenesls of the muoepes]

the effects of a ghuten free diet are
d by Cheriotts M.

" remal dab . | b
tubnlar insufficdencies, the de Toni Debrd-
Fanconl synd heroditary nephritls,
ymp Jo diabetes indipidus, ldiopethlo  d 1 and il
. ital alealoais with I And

snd R. R. W Townley of X I-

_ L A
arrbots and fioally different aspects of the
electrolyte duturbanoes In patients suffering

boumne and by C. E. Robins group of
Seattle. The changes in tropical sprue sre

from {ibeocystic dmease of ths p and
the adrenogenital wyndroms The partied
pants were mainly from Germany where the
interesd in these peoblerns fs of a lster dats
The different papers are by and large good
as thoy give & short and clear pr

tewcribed by Bakee's groop of Vellore Bouth
Todia. The very sttruetive book b contioded

soecch. The reviewsr {inda the volome with
its good (T fona and concise text an up-

of the often very complicated conditsons
found in these casex. The genaral objectlon
to & book Mke this, conxiating of papers pre-
wented at o aymrposion, is thay not all pepers
are of the same standard, and same probleams
reccive a very extensive discusston, wheroas
other cqually important sabjects are mem
tioned cnly belsfly But hers of course the
akill af the chalrtoan enters into the pistare,
and Professor Hungerland has been very

}in ing e well bak d book,
which will prove & usaful, shoet introductson
to thees subjects, and & book which m unique
1n its kind,

Bewt Frile-Hansen, Oopendagen

Intestinal B opsy ed. G.EW Walstenholme

and Alargaret P Cameron.

Ciba Foundation Btody Groap “o. 14 1n

honour of Profemor C Jundnes Dlaz. 7 &

A, Chorchill, London, 1982 190 pp. 63 {IL
This booklet records the May 1963 Ciba

to-date book of referencs Jor the pathologist
and can also be resonmended to the clinl-
clan interasted in malabeorption.

Biben I Ivemark Stoctholn

J J Masen Bresen (ed ¥ Surgery of Clld
bosd.

Edward Arnold Ltd, London, 1962, 1300
Pp Price £10

The exteraive valume b the resal of the
contribation of 37 British authors, It desh

physeal injurise. In s text book oa surgery
the chapters an and cersbnal
pelty are also rather extemwive the latter
cavering Y3 pages ol which one dels with
the trastment. Same staiements are
e e e

Sympowium m Madrid and grees an i

and weil flloetratad account of the Andlngs
in the irtestinal mucoes 1n the various mel
absorption syndromes. The paper an the

P D of tha mu
coms compared with the histologle pictures
Jrom the same arcas (Both ¢ al) 13 of vatue,
sinod it carvinees the reader of the necessity
of performing both and

P,
don for eceurat dmgn,

of this sire.
N O Ericesn, Swock hotm
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