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assessment at 

11K or Fetal Alcohol rome 

Cape, South 

drinkl on the incidence of pre term delivery, intrauterine 

(HI(JR), ktal alcohol syndrume 

scores, Doppler waveform studies and distress in that it 

lS to fy u o\'F in utero, 

This prospective. lllatched cohort two 

. 'I heavily in pregnancy, and the control 

y, 

and examinations were conuuclcd at 

CUl1CCrllJll!! 
~, 

outcollles was col and 

cXClmineu at hi at one 

It s: ;\ attritioll were cds 60 s, Tbere were signi 
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di Ircn:nccs til rl'spect to prelerrn and I 

III inciLiL'llcl' 01' fetal 

, FX;1lllina1ion 

I Ill' suhject 

Illnrgl i;ll'gCr. 

tel' iCcl]]V unrl'l e, 

and 

ur1he dislancc {I'om 

There was 110 eli 

scores or 

the 

fronl,1l1obe was 

1I1 

II pper I' 10 nose pmved to 

is study confinl1ed the o/' mg 

WI respect ttl timing delivery, alld development or 
111 for F spaced orbits and a 

pregnancy 

SJmpll' size was small, we fllrthcr i into 

I,' ill future 

u 

We identified 

lobe, 

/\s 
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sludy was partially funded lhe loundation tC)l' Related 

), a South A 

's Vi ljocll, currently also II Department 0['1 Iuman 
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and Institute on Alcohol Addiction 
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numhcr R37 

Usc assl 

, 'I 

I). FARR and 

in the provision or 

The was sllppi 

was supported NI 

for Rcsponsi 

itics stalling f(n the 

Medical 

at 
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cOl11pldion the siudy-
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Sisler research assistant this 
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\\ ilu \\as c ror its SUCCl'SS. nursing. ad11lini moral 

women into and s la l1'. r am very 

,111 her d'llms. 

Pru[i.:SSllf Denis Viljucn. (l)l' initiating this study orrcring me 

. ~lI1d [(lr :tli his 

Pnl/l:ssur [k1cn (U ansas, U.S c 

:1 l1\l)r~li throughout this study via a e-mails. 

eel ,1ssist<ll1ts Debbic Scptcrnhcr, Sadick Nallde wbo 

trans 

Dr. 

Dr 11 

Its, 

statistica 1 

tile mortem exami 

( and 

o/lcrcd lheir vast knowledge and 

ily. Daniel r(ache! , 

vall 

111 linal 
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In 

as a i'rom antiquO . Bibli warn 

while pregnant (Judges 13: Lemoine et al W(l111Cn to 

Itrst anomalies compri and prenatal 

1Il Ie Jones et al (1973) later coined the term" 

in the Lancet, eit.dlt chil the 

:de()1 arc and noted the 

"craniu f{lc 

,l11e1 del 

Inany authurs 

et al 1971). nce 

fetal alcohul is a eommon cause of 

mental 11111 hel and 

l'l't,Ji ;ilcoi1ol sYl1dnlll1C is an entirely preventable eond 

nUlle verse c ts alcohol on fetus to 

the illcidence oj' ition. It ns a public 

oped under resoureed 

In I as 1 

hh' 111 

districts orl 

it 

al as part of" their 

that! inciuencc oj' 

is prohlenl is scvere lI1 

traditional practice or 
packet resultcd ill a ture of al 

Ibis still persists in sume areas 

it cll1ployel; expectatioJ]s. 

te to 

1986). 

recugnition 

illish 

problem in 

1 alcohol rome 

both cmpl 

I total 

(I S. /\. is 

cost FAS to is enormullS. 'fhe annual cost oj' FAS in the 

ma!ed to $1 bi Ilion. It \vas recently es[i ld Wilh 

j !\S cosi.'i I) en! R42 li'om birth to 21 or that 
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or nile case j: 

-,cars (KI 

tile cnst 01' 

slili :tl1lClUlll tll million, 

could save the 

). tn the context 

to I 01 

close to Ilion 

the Western Cape '!lee, even if 

(lrthe U,S,A.. annual cosl would 

];1 

Alrica. 

ill I ill:: I 

the I,'ollndation 1'01' Alcohol Rcla Research in South 

the National Institute on Alchohol Addiction and chol1olism 

States DC America ,S.A.), 

C IlwvllKe, South Africa, T'hey were evaluated at school 

:1 to I) years L a hi percentage to or. The 

]11'1 . .'"lIellee \vas 5 to per 1 children, is 18 to 141 

U.S (May 

This vul of WOlTlen arc close to our Ie ng 111 

Town (Ciroolc Schuur II 

ul exam 

k 01' the lillrasClund 

I heal ea]'c providers 

medical staff 

idenli Ictus (It high 

q 01' lile that ill l, and 

i nliHlL 

/\llhough there are IlJany studies 

the ofthei 

cOl11ll1cncing this 

publ' 1 ). 111 

atlhe 

to 

possihly improving the 

and outcome, 

At the time 

attcm pled to 

performed in 

field \>,<1S 

u was 

bOlh term s 0 r the 

I C0111 lT1 uni international com 

1il can:llli allcnlion to s aimed to examine 

10 a in utero, ng their progress from pregllancy to 
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A and ee 

i) nns: 

/\11 liAS is no\\' a well recognised syndrol1le, to 

arc ICw ul that on This 

altn tn assess the a 

maternal a hoi consumptIOn during the 

at high ri 

looking particul 

(due to 

at the 

Il1cidenCl~ abnormali and fetal growth disturbances. To assess fetal 

[ heing. this sl aml to exam in liquor volume, to assess 

l'ullction hy Llsing resistance index uethe lieal Ilow 

\VaVclllnn. Icr \vaveform studies werc lIsed 10 assess fetal 

dynamics to ' as 11). 

were alsl) studied. 

Pre-natal diagnOSIs Df' F/\S has not hie to alld an attempt was to 

'1)' <lny III markcrs ( visihle on ultrasound cxamination), 

III lc~ld the clinician tu the diagnosis ot' F 

ly to on the fetal or in the 

as arc ahnormalities arc rnost cOl11monly seen 

IS studv ~Iimed to broaden our areas, hy comparing the 

ll10ther d 111 10 Ilon- or Ii 

dri 

Whik \\c cannot assess till' exact timing t or alcohol consumptioll with s 

to compnrc rc [uses consume large 
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,111lUUnls or il in t r 

ii) 

In this way it may 

IllPll1l'llt l)f growth 

vcs: 

to mothers did Ilut drink ·Ie 

to assess i I' there were eli 111 

two ictLlses. 

carnes an of drinking during 

lHltCllllle slIch as prete rill restriction and abnormalities. 

fctal alcohol 

hypothesis ror 

arc el to 

s 01' this study were: 

-To idcnli a 

II assessment. to 

examl Oil. 

was that 

the fetus 

in the -exposed 

f~ndings 

in the -To 

<II by ultrasound exam inatlOl1 and measurement 

the urthe or 

. lie 

FA 

prenatal 

cl 

can he 

drink heavilv. and to assess whether intrauterine restriction was 

- II i com p;m.: the liquor 

C()llirll] 11](11 

-Tn I )(\ppler vvave 

arll'rics and 1111 Ie 

Tn 

() 1 t 

Is 01' 

weI 

to cCll1l'irm thIS 

lim c I· 01· heavy-drinking mothers, and the 

nc arteries,and urnbil 

at Cl 

placenta, and to com pare 

women who drank ly 

child is one year 

not 

with 
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I re CW. 

i) Pn:va cc 

Studil'S 01' ptTvalcncc of' F from author to (lUli1or (Abel et al 1986,Olson et 

( the literature in 200 I and an overall or 
FAS 0.5 to 2 cases III u.s s 

( I ). In South Africa, the prevalence is much higher, and 

cndemlc propllrtiolls in the offspring of' labourers on wine- In 

\\l1ere alcohnl is still included as of the so-

(a 

clrink) (Vilinen 10(1). A 

l'IlCL' ur FAS to he I 11 births. (Palmer 1 

11112 lllis 

hi 'ljucnetal 

to assess hoi by \\ () III C 11 III 

('stem s 
and Viljoen 19(9). Women were 

l1lost oCthClll foll( ng ,I 

an alcoholic 

III I showed 

), The South African 

at 39.2-46.4 per 

areas of 

in a randomiscd manner 

the 

IlO over [:) 

\\ . llea\) drinking was dellllcd in s sludy as more 10 

:t/ c(1hol . or more than 1 [) per uccasion. 'I women 

terence ( usc 

\\'(1111 cn 1 

111 
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l'lL:al ~t conduc ill tile Wcslern C compared the of 31 /\ Ill] t 

l~hll, \\illl l' wilh a population (ViIjllen et al 20(2). These mothers were 

more Ii I) t(1 in lire, were more likely [0 111 of 

I" 1~1Il1i1 who , were more Ii 10 and to consume 

hef()re ~l1ld during their 

To dcmnnstratc 111 pregllaJ a study was 

1111 Vville 

true impact 01' 

areas of to evaluate children at 

age 0 I" age 5 to 9 (May et al 20(0). 

high rates oUCial The ogists 

\Vns found to 5 to per 1 18 to 141 

than in [ ISA. Cbildren living in the rural areas \vere more tu 

than ir urban cOllnterpmls. 

r I and its majm metabolites readily cross the 

cxtCllS studied in animals. 

in a paper published Gershoni-

II is oh\illusiy di ICUll {o late 

Illinillwi illlllluni of al I needed to 

The e or 
ies performed 

Nelson (Gcrshuni-

to the human 

()f aleo birth defects, is 

14 
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1. It <lIed ;lS lillie as ()ne drink (0,5 ounce or 
I ic' ()IW glass of wine or ) is harmful. J\ case oC FAS 

III ~I \\'Ull1L1 n lI1gestcd 

relatiollshir has been 

Mills el al 1 ct (II 1 C) 

drin~ \ \:lS wil h <1 low 

{Yet al 

some authors (Hanson C1 al 

one 

(llJGR) 

wllile ingestioll Illore than t\VO 

n lIy, 

11 is still ble al is are due to 

1I1l111etahoi ethanol itself, or more toxic mdahol 

that been implicated in the development the abnormalities ruund in F are 

ycaClllIa deric of may also IS 

nllH'C C()1111110Jl III 

Cilise Cpl of 

SI)l1 1(88) 

Ahcl and Ilanlligan (1995) 

~iI 

zinc 

may 

1011, 

in 1 and tllerc are 

11 perm issivc pI'< that increasc the likelihood of III 

1110 that consullle alcohol, 

social allJ environmcntal that produce 

increase vllillerahi Ii to I. 

ieills lila1 creatc the intcrnalmilieu responsible 

:1iL'Ui1UI. 

drink' 

C;11 

pc 1'l11 I 

sali(ll1) and l'. 

enciucrinc 

1'5 were behavioural [terns 

consuill 

nt!, " 

(such as high peak 

behavioural. 

vul 

on 

cthnicity 

levels), 

to 

III 

to 

1.') 
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constituents undeillull'itioll. authors hypotill'si 

pcmllSS1\'L' 

Ii e 

Elctors interact with all's 

. s exacerhation results in 

Ir'ee­

ore reccnt studies 

'111 t human Jllaccnta in who conslJmed a/cnhol 

ll\ in: stress ;111(.1 impairs nitric ox availability in the placental villi l'l al 

1. Cicnl'lic 1~\cl()rS as women with 

YIX, ADI P , may at for havlllg an ' with FAS ct 

al ), 111 ,1 vv'umen in the 1J 

black women 

ADH2-J genotype was ]'ound to 

murc aknt of whites), More hi women 

h d during 

reported no a I coho I usc, 

IllS 

stud from 

h Africa, Apmt 

eli 

\VOlnCn birth to 

il) and 

eC(lllomic slaWs i 

s reli 

cn 

communities, two Ii-om 

ing, other . 

status, usc of tohacco 

South ACrican women were more likely to a of hi 

11 

were In mass their American counterparts, 

( 

i\ llern 

exposure. 

to many the al 

arc alrceted confiJl1l1ciing vari es, I 

on humans 

cannot 

y 

those 

2004 ), 

third 

16 
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liming 01" L'\:tcnt of' til-inking. nor eCln control individual ditTercnces tu 

;dl'(lh()I, I imcsli are also reliant on the mothers gi a ful 

accllr,lll' rJ 01' ir cllillk' ll(] very nature prohlcm must 

lldluCllce ,ICClIr.1CY of records and they Ill"Y \ not rdkct extent of Llll' 

,llc(llhllcx hllllL' 

'k CXll'nsivc research, information about ti 

liS rCl1l:lin limited. ially C 

allY d uri Ilg call caUSL' Ilclirodcvc\opmentaL ' 

'oural prohkms (Picrce 

tilal the 11 cerebellum were 

third trimcster alcohol in rats and 

its 

J 9(0), 

on 

drinking at 

studies 

l\nlllwi ,:lIld epidcmioiogical strongly malformation 

o!' FAS result from exposure the first mcstcr of 

more ly, during the first two months of'gestation, to alcohol in the 

third trimester or 
l'l1'C 1I11llCn:llCC ( 

III 

(19X7) 

anoll1alies lirst trimester ex 

anolll,lIics in 

clear 

hegillning ofl 

SJ (' i rCllIl1 ference, 

consistent UU(C()ll1l'S 01 

s to reduction in head 

the relationship craniofacial 

Greater dysll10rphism was 

Other ics found minor physical 

alcohol. 

who 

did not fl appears that hOlh 

appear to 

two 

the most 

IS 

I may 

17 
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jv) I I) 

kr IlCI or the I'rcq and reflected 

d i rec 

II Id examination since 1977, d and Drum 111 

l!l ulllhilical normal 

111m 1 (177 The in f1'equcncy 

the transmitted sourccs. [n 

and lI1g sources wave arc 

il'lIglll rcsu or studies 

cells in the vessel eallses 

1l1OVCl1lcnL Thl' greatest n occurs 11:11 1 he transm i tted ul trasound 

IS pa lei tn the compOllent or vector the cell 

ity 

c()sille ol'the 

e 

, llnd is incorporated 

Ili)\V ve waVc!<:)r\11 thc 

Vl'SSC I, develuped to measure 

resist:mce. 

ratio most comlllonly III and is 

vector is /l'OIl1 lhe 

thc Doppler equation. 

or cells the 

down stream 

1.) is 

in this study, It is the ratio: 

111 III is A is the maximum ty the WaVdl)fJ1L and B is III um 

vcloe Pi' the wilvel'onn, (cd. Fleischer cl al 19 i ) I). 

'alluln ct al (I noted in somc high risk cs that Ul11 bi]' 

W,lve s by a lie a 

pUIS~lliijly poor outcomes. 

;1111 patlcrns lo be a 

small gestnll age III ik I 
1 g 
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(;1 ['1 'I ' perccnLJ c) ur a lic/lklslolic were as 

a nOl1-l11VDSIVe means 

lllli tll 111 including 

In 1 , I· JIll' R or of alcohol on 

llrnhilical d (Erskine and Richie 1 A small group 01' patients m 

werc n 

at lern time. :lI1d ~lt I 

in m(l1crnai scrUIll at 

II 

110w 

(J c notch 

s wcre given a singic mmkrate or 
were 111 water. Blood 

Doppler 

minutes. They 

ingestion, but found Ill) 

the sub,iect or con 

is l10tmcdiatcd acute 

III the 110ll- ulerus, the uterine artery hi 

low' IC compliance 

per 

alcohol 

111 

III 

y 

IllLTeascs d lam at iea I het \vcen g and to illcrease as 

p lIllt 11 The diastolic notch d 

s gestation ( 1·lciscl1L'r et al I et al 1987). 

d iastl l1ntch is tltuught to stence 0 r high im rcdanee 

nc tlrtcn circubtioll 'I lied a group of 

W(lill en \ \ hOI11 eli IC in t uterine 

that pcnnataluutcoll1C was worse was a 

diastolic Ilolch only. Fleischer et al (1 cOl1lll'mcd the Importancc this notch in a 

sl vnl'71 enls hypcrtclls i ve d' 111 1\ 

1Y 
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(lj' WU11lell (~7 or il1 their or 

Inn II supl~rimposed 

III Is had a better sensi t i and 

icliv:.: v;lIuc a norma 1 levels, 

crl:;ltilllllL' clearance, uric Is or 

( U lit sllllweci when umbilical artery resistance was and hULh 

ulL'rim: mterl h,ld elevated resistance indices; the group with the uterine artery notch 

had Wilrse uutcomes (Thel c1 al 1992, and 

1\ t pn.'scnt is no I 011 c ol'al C0l1SUl11 on uterine 

note 

on ncon outcome 

a. 

Tilert~ is ,kbatc in current liLerature on an alcohol 

c( on "A I U.S. on 2714 

W(lIT1CIl eOllSlIlll mild or amounts 01' a ct al 1(97) 

sl there was ;:ll1 increased orprcterm labour (before 37 

evell Ii drinking ( than 0.25 oz alcohol day) 

month 7 or pregnancy was associated with an odds 

and 

1'i 

sl also IInding (1 three-rold increase in prctcnn labour in women 

s during tz e1 al I 

to an associ,ltion 

et al (1 5) examined the relationship 

prt~terl1l 

was 2. 

with 

drank at least 

111" In b 

preterm 
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hi s()ci()-eC0J10il] ic t:IClll1'S, consumption in 151 J ite women in 

U.K. Il)lInd 1W ,lpp,lt\?nl lS ofsmnking nr alcohol in ul 

InlL 011e evcn re I..' , ( Dnnald et al 1 ) . 

c 

postnatal growth restriction are frequently in inn1l11S with 

linear l!annig,m { ) I 

III he more ,] than Ie to be sym 

'-I~(l1'llch and son 1 S) 

studied the 

their 

alcohol consumption on the outcome at hirth, 

length and head ci 

(l'( et al ( that 

exam eels uf alcohol 

con 11 icti uutC011l es, wi th as many finding reductions head 

CirCLlI11Jercnce (Jild 

e on 

WIl [1 rm i ng 

(Comclills et al 

as 

ramders, Tn the last ten 

rth or 

Faden el al 1997, Windham et ,Ii 

also commented 

to 

were some similar 

heavy 

Jacobson et a1 1994,Shu ct 

in outcomes all), 

lllay as duration and liming or lISC, also the 

amulint 01· al was 

, i'indlllgs ttlr nwderatc drinki women seemed to most 

current 

tu 

Iltmc\cr. some ct al I) could 

'nking (fourtecn or more drill 

restriction (JU(iR), no 

es considered OIlC to two 

to one drink 

~111 

) and intrauterine 

drinking, that 

21 
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11 Ti R \\ ;IS olilcome n multi on and were 

1'1l\'irnl1l1lelltal factors at p ,Others couflrmed had a less 

gill than k (2.rowlh restriction, as 

~ll1d mass imkx and ethnic 

;\ 11:11111 gan ( I did a cOlllprehensive ofworld\vidc 

sl Cllllccl'lllng f-rcrortcd maternal al 

Imv birlh ( 

than c of alcoho1.1 rev 

until ]994. and uded that the di In literature were 

II lC IllS ion c ri lL'ria 1'lJ!' the amllunl () r al cohol consumed, A 

d ' 

lillcar. 'I 

consumption I 

la 

seemed to he only 

s, the incidence ill decreased hirth was 

10 

ct al 1(97) 

iological 

ng IS 

up 

two or more 

to 

both 

i\ !coh(]i 

Olielld!L~ 

i1l1plicall~d in many congenital abnormali found in 

evaluated women at their flrst prenatal t, and 

1111 that mOl hers 

h a tal ahnormality 

cl al 1 arc only vlsiblc 

trimestn, while sume cannot be d malformations that may 

d i agll()scd illea 1 cardiac l11all(xmations, ccntralncrvous 

;1 lities (e,g,mic s 0 r thc corpus neural 

is), i;d ahnormal cief'llir and truncal and 

It'S el (II 

( jill' mosl COl1lmun abnormal 111 j"AS is cleft lip 

have /'lHllld an inc of producing 
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this ,lbnllrmillit) with 

~\lId J :1111ll1er 19Q1), (Vl11 ct al 19(6) whik 

Ltc 

Ill!" I clen atc, but not for n lip 

J ~1J1~lIl d not lind (! Ii alcuhol consumption 

illn (I b al 

In 

thllUghl gave birth [0 babies alcohol 111 

control mothers. c1 al 

~ignillcnl1lly Illore babies in the gn1llp who had ;\ ckillip and palate had a l~undy 

which may have inJ1ucnced these findings. 

01 specific al)lwl'll1<llities reported in' ants ex 10 makrnal alcohol are 

nanl s et al 

olher 

uptic nerve e[ al ]9(1), et al 

anal (Yuan c1 al 1 syndrome (B' al al 1 

1\1 mnternal CUIlSlI or alcohol has shown to cause brain 

ilics in animal studies, ( and 

Mattson et al 1(94) lIas 

ass el al 1 ) y eXHmm the impact alcohol 

ex pusllre 011 fronlal cortex in utero. They fOLind the fhmtal cO/iex was smaller in 

to i;lrge amounts Ie 

heen no other to if orthe 

bk 111 litem. 

ore rcccni les d()lH: llsi resnllancc 

rated lilal ex to aicoi1u1 causes dis () f the corpus ]OSUl11, 

increased grey 1lIatter de vian regIOns. and 

of 

till' decreased 

minor struct ll'lnal cs. ( e1 al ) 
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,iii) to 1110 

1 here is still no consenSLlS in medical as to levels 0[' 

CllllSlllllpti{)!1 111 pregna In 1 

( ' 
, I sts rei ng consumption 

i ncs 1 9l)6 ).1 recommended that mothers "careful" 

ahout ,t! consLimption, and they limit consumption to one a 

(namely, 11:I!f L () r or 

, one one 

). in l'rcJ\vtil or 
'-' 

s at consumption 

or 15 UllltS 

. Ihis was not 1998 ct al (1999) 

(1m on tlll'se Day etal(1 

CI al (1 1. authors at consumption 

(lile drillk per d~lY. lower alcohol illl10llllts than were recommended to 

Is ol~ 

by 

R( They also bi not 

They that women to 

ahstain I. 

c huri k a llwre recent cw of the literature the e 

llaudllLlri ), and also 

This was latcr a reeellt 
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l.Measurement of the fetal orbits: distance between inner and outer orbital margins. 

The fetal orbits were examined in the coronal view, and two measurements were 

taken at each visit. The first was the dislance between the inner margins of the orbits, 

the "inner interorbital" distance. The second was the distance between the outer 

orbital margins, using a line that bisected the orbits horizontally, the "outer 

interorbital" distance. Each measurement was recorded in milJimetres, with 

measurements rounded off to the nearest miJ I imetre (see Figure 1.) 

If an adequate view of the fetal face could not be achieved for technical reasons, this 

was documented, and the measurement was not recorded. 

Figure 1: Measurement of the orbits 

36 



Univ
ers

ity
 of

 C
ap

e T
ow

n

2.Measurement of the fetal frontal lobe and anterior intracranial anatomy. 

The intracranial measurements were performed to document the size of the fetal 

forebrain, in views that had easily discernable landmarks, and were repeatable. The 

fetal frontal lobe was assessed using two measurements. The first measured the 

distance between the inner surface of the calvarium and the posterior border of the 

cavum septum pelJucidum, in the midline (measurement 1) 

The second measurement was from the inner surface of the calvarium to the posterior 

margin of the thalami (measurement 2). See Figure 2. 

Each measurement was recorded in millimetres, again, with measurements rounded 

off to the nearest millimetre. 

Figure 2: Measurement of fetal brain ("measurement I"). 

An attempt to measure the fetal upper lip (from mouth to nose) was made in the 

planning stages of the study, but it was found to be technically difficult. It was often 

not possible to demarcate this anatomical area exactly, as the area between the nostrils 

was indistinct on the frontal and saggital views. The measurement could not be 
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obtained with any repeatability by the same ulrrasonologisL Also, the correct views 

were not always possible in later gestations due III the fetal position, and the 

physiological decrease in liquor with increasing gestational age, 

Liquor volume is diftlcliit tu quantJfy, so the amniotic fluid index (AFJ) is now 

universally accepted and uscd in most centres, This was used in the study, and was 

measured from 20 weeks of gestation onwards, The ultrasound probe is kept at a right 

angle to the patient's spine, and sweeping movements are made in a horizontal or 

vertical direct:on, The uterus is divided into four equal quadrants, The largest vertical 

pool of liquor seen in each quadrant of the amniotic cavity is measured as centimetres. 

The AFI is the accumulatIve total of all fOLlr quadrants. Normal AFI ranges from 10 to 

centimetres. depending on the gestational age, as liquor volume decreases with 

increasing gestation, 
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3.Delivery and perinatal period: 

The research assistant was notified of the delivery of the baby by the labour ward staff 

at the respective clinic or hospital. To ensure that the woman did not experience any 

prejudice, the srnffperforming the delivery were not informed about her drinking 

habiEs. and were not given any information about the subject or control status of the 

woman, 

Data were collected concerning all aspects of the delivery, and a copy of the woman's 

discharge summary was made. The following information was collected: 

I. Date of delivery 

. . S' rd 
2. Duration of 1·, 2nd and 3 stage 

3. Merhod ofJelivery 

4. Analgesia given 

5. Gender of baby 

6. Weight of baby 

7. Head circumference (occipito-frontal) 

R. Resuscitation, if needed 

9. Apgar 1 (at I minute) 

10. Apgar 2 (at 5 minutes) 

II. P laeemal weigilt (gross) 

12. Duration of ruptured memhranes 

:. J Induction or spontaneous labour. 

14. Delivery resull (alive, stdlbirth, neonatal death etc.) 

15. Any medical illnesses during pregnancy (anaemia, hypertension, diabetes) 

16. Small for Gestational Age (SGA) 

17. Fetal distress, as diagnoscd by delivery team. 
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\-vere documented syskmatical1y. the final decision to diagnose the baby as F AS or 

not rested with the examiner, as it was considered a "gestalt" diagnosis. 

After a complete physiccd examination was performed the results were documented as 

one of three options: 

1. The baby displayed typical FAS features on examination, 

2. The baby appeared normal and displayed no F AS features, or 

1. The decision was deferred until one year of age, if a confident decision could not be 

made based on the examination at that time. 

Babies who were Jiagnosed as F AS, or who were deferred, were called back for a 

second examination when the baby was between one and three years of age. This 

repeat examination aimed to confirm the diagnosis previously made, and to re­

consider the diagnosis if the decision had originally been deferred. 

Table I: Clinical manifestations of Fetal Alcohol Syndrome (Vi1joen 1991) 

1. Growth disturbance. 

2. Central nervuus system anomal ies. 

3. Facial dysmorphism -epicanthic folds, anteverted nares, small nasal bridge, 

smooth philtrum, ptosis, rotated ears, and prognathism. 

4. Uther organ manifestation. 
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5, Statistical analysis 

Data collectccd were recorded on paper and later transferred to Excc! computer files, 

These files were ,hell analysed with the help of a medical statistician, 

All data collected were used in the statistical analysis, However, data collected on 

those women whose pregnancies were terminated for fetal abnormalities were not 

used in the analysis of birth weight, preterm labour, fetal distress, Apgar scores or the 

presence of FAS at birth, 

[nitially descri ptive analyses were conducted on the demographic variables across 

subject conditions (drinkers versus non-drinkers), Both parametric Hesls, non­

parametric Mann- Whimey {I-tests, and exact proportional difference tests were 

conducted on the scaling of the variable being studied, Both Version 9,13 (2002) 

and StatXact 5 (Mehta and Patel 2002) were used, Analysis of the neonatal outcomes 

across subject conditions llsed the general linear model along with the covariate of 

smoking status for difference in birth weight. Since Apgar measures were ordinal 

level data, we ll.~ed a rank transformation general I inear model procedure (Conover 

and [man 1970), which also allowed the inclusion ot the smoking status covariate, 

Changes in the propOliionaineonCllal outcomes across subjects were assessed lIsing 

logistic regression, which allowed for the inclusion of the smoking status covariate, 

Finally, the lI;t,'asoll"d measurements were analysed "sing fixed occasion longitudinal 

mocels and multivariate, mult:levellongitlldinal models, A probability of<Q,05 was 

accepted as significant 

43 



Univ
ers

ity
 of

 C
ap

e T
ow

n

I considerations. 

The need for this study to be ethically sound was paramount to the research learn, It 

was obvious hom the early planning stage that we would have to make it clear to 

subjects selected that the use of alcohol in pregnancy was not advisable. and that 

every attempt would be made to encourage the women to stop drinking, 

There were many ethical considerations during this study, They are reviewed under 

the folklwing headings, 

1, Recruitment and interviews 

2, Obtaining informed consent 

3, Counselling women about the dangers of alcohol consumption throughout the study 

and olTering appropriate counselling and support 

4, Ensurill!, confidentiality 

5. Performing invasive and non-invasive investigations, 

Women were selected from those attending the antenatal clinics at our midwife 

obstetric units for the first time in the current pregnancy (the so-called "hooking 

visit"). Women were either recruited at random. or after nursing staff at the climc 

indicated to the research assistant (RA) that the woman might be consuming alcohol 

while pregna,,[ All discussions between nursing staff and the RA, were conducted in 

rrivate and eonfiden::ality was assured Other women in the vicinity could not 

overhear the conversa:ion or be aware of tbe interview 
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examinations. whal transport arrangements would be made, and how expenses would 

be covered. 

3. 1'0 women of the dangers of alcohol d the stndy. 

The ethical consideratlOns of this aspect of the study were challenging. There was a 

responsibility to inform the subjects of the potential dangers of alcohol consumption 

on tneir unborn mild at every visit. The R.A. reinforced this message every time she 

had contact with the woman. This was done in a non-judgemental manner, with a 

neutral explanation of the current thinking that indicates that alcohol consumption has 

adverse effects on the unborn cillid throughout pregnancy, from conception to 

delivery. All women who were recruited as subjects (those who had excessive alcohol 

consumptio:1) were offered support, counselling and assistance in stopping alcohol 

abuse from the time of recruitment until after delivery, and at all follow up visits. 

4,Ensuring confidentiality. 

Confidentiality of the records regarding the woman's alcohol consumption habits was 

easy to achieve, as the examiner was blinded to subject or control status of the 

woman. There was no indication on the woman's antenatal records that she 

consumed, or had consumed a cohol while pregnant nor was this information 

available to medical or nursing staff involved in the woman's delivery, unless tney 
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inclcpenciclltl) obtained this information, or the woman showed evidence of alcohol 

use,'abuse. 

All records "eiatillg to this study were kept off-site from the antenatal clinics and 

delivery centres. An exception of this was if any abnormal ultrasound t1ndings were 

obtained. in which case the clinician involved in the woman's care was informed of 

these t1ndings Patient records were only released to the ultrasonologist once the 

woman had been delivered and the neonate bad been examined by the 

dysmurphologist. 

5,Performing invasive and non-invasive procedures. 

Ultrasound examination is a non-invasive method or assessing the fetus. Current 

upinion, supported by extensive research, is that ultrasuund examination carries no 

risk to mother or fetus, provided acoustic exposure duration and intensity are kept 

within accepted limits, and ultrasound examinations done transvaginalJy in the first 

trimester are kept \0 a minimum (Duck 1999). There were therefore no ethical 

implications in perflmning ultrasound examinations, which are routinely carried out in 

our service on ali women who "book" before 24 weeks gestation. There is also no 

documented or postulated increased fisk to women who are examined by ultrasound 

on m()re than one uccasion during pregnancy. 

Patients who are 39 years uf age or older at conception 3re routinely offered 

amniocentesis to exclude chromosomal abnormalities in our practice. Data on the 

prcvalence of fetal anoma;ies indicates that for the age of 35 years and older the risk 

of a chromosomal anomaly exceeds the risk of amniocentesis. However in the 

Western Cape cost benefit factors dictate that we can offer Ihis service only to women 
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39 years ofa~c or oyer. Younger wemen would he counse'led and may elect to have 

the 3l11niucentesis, but wuuld then bave [0 pay for this investigation (approximately 

R2000) T:1 OUI clilCical placlice, the procedul'e is performed at 16 to 21 weeks of 

gestation, ,\ II palients welc extensive Iv counselled about the risks of this procedure by 

trained genctic COllllscllol'S They wel'e encouraged to Dring thcir partners with them [0 

this counsel i"g "esSiO!l, Those pmiel1ls who wished to have the procedure, and were 

luliy awale or tile riSks and benefl[S, were referred for the procedure, 
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Figure 3. Number of WOlnen seen for ultrasound assessment vs . gestational age. 
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1. Demographics of women at booking: 

Results of the demographics of the women who participated in the study are 

represented in Table II. 

Table II: Maternal demographics 

SlIhjeL'ls Cuntrols p-vaillt: 

Age· (years) 25.4 (SO 5.71) 25.18 (SO 5.23) 0.82 

Range: 18-41 years Range: 18-41 years 

Gravidity /\ 2 (range 1-8) 2 (range 1-7) 0.80 

Parity/\ 1 (range 0-5) 1 (rangeO-6) 0.53 

Booking weight (kg)· 57.05 (SO 10.68) 62.80 (SO 15.0) 0.01 

Body mass 25.95 25.19 0.41 

index·(kglm1
) Range: 16.1-33.7 Range: 17.6-40.4 

Height (em)· 157.7(SO 6.11) 158.9(SO 7.06) 0.30 

Smoker # 91.7%(55/60) 60%(36/60) 0.0001 

Anaemia # 8.3%(5/60) 1.7%(1159) 0.20 

Hypertension # 11.7%(7/60) 6.7%(4/60) 0.52 

Diabetes # 1.7%(1160) 1.7%( 1160) 1.00 

KEY: SO= standard deviation. * = Arithmetic mean contrasts (t-tests), " = Mann­

Whitney U-test, # = Exact proportional contrasts. 
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l he mean age was 25.2 year" (+1 _ 52) for controls and 25,1 years (+/-5.7) for 

subJccts, This was [C()t statistically ,;ignificant. 

Mean I,eigilt \\,1S I 59 .Ocm (+1- 7.1 ern) for control s and I 57.7 cm ( i/-6.1 1 cm) for 

subjects, No differences were found, 

The initial booki">;; weight for controls was slightly higher than subjccts (62,8 kg vs. 

57,\ kg). (p~ 0.01). 

Body mass index l weight in kgl height in metres squared) means were 25.1 for the 

control WOll1el1 and 25.9 for the subject women, No statistical difference was found 

using t-testing, 

(iravidity and parity were analysed (Table II). Means were calculated and rounded off 

to nearcst whule number e.g. 2.23 rounded off to 2. Mean gravidity for both subjects 

and conlmls was :'., Mean parity was I for both subjects and controls, No difference 

was found between the subject and control women. 

All women recruited for the study were ofrnixcd ancestry (referred to in South Africa 

as "Cape Co;oured") The ethnic groups that contributed to this ancestry was Khoi, 

San, black African, white and Malay. They lived in the same geographical area 

C,urruunding the clinic at which they were recfuited), and belonged to the lower and 

middle-income groups, 

Menstrual dates (last menstrual period) as reponed by the patient were correct, and 

correlated with eady ultrasound assessment of gestational age, in 66,6% of controls 

but ul1ly 533% of subjects, 

Sixty (60) percent of the controls smoked during pregnancy, compared to 91.7% of 

sub]ects (p 0.000.) 

53 



Univ
ers

ity
 of

 C
ap

e T
ow

n

2.Alcohol consumption in 

To fulfil the inclusioll criteria for this study, the subject women were all "heavy" 

drinkers, as defined in "methods". When this data was analysed at the conclusion of 

the study, we fixilld that these women consumed between 9 and 140 drinks per week 

(OlJe drink equal to 15 ml absolute alcohol), wilh43.1% (25/58) consuming more than 

20 drinks per week. 

Nearly ail our women consumed beer, but a few consumed wine or spirits, either 

alone or in addition to beer. 

After the women wcre recruited on the study, and had been advised about the risks of 

alcohol consumption while pregnant. 29°/" (17/58) declared that they had stopped 

d ,.inking. 1\one of these women s1clpped drinking before the end of the first trimester 

of pregnancy, and most stopped between 20 and 26 weeks (see Appendix I). 

3.Maternal illnesses in 

Anaemia, diagnosed by a baemogillbin Cllncenlration of 10 S/dl or less, was present in 

1.7 % of contrells, and 8.3% of subjects. Other maternal diseases recorded were 

hypertension (66% of controls and 11.7% of subjects) and diabetes (1.7% of controls 

and 1.7% of subjects). None of these differences were significant. 
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alld outcome: 

ana outcomes, there were statistically 

the two lowing 

3. Vl\',,,r·m l"hnlH', higher incidence in IPO. 

b. V[ean birth weight. in subjects (p=O.008) 

C. Intrauterine restriction, higher incidence in >UL'IGL (p=O !) 

d. diagnosed at birth, higher incidence in subjects (p=O.O 17) 

e. Placental wOlghL less in subjects (p=O.038) 

fhere was no statistical difference between the two WlJUI.» in the lowing 

f. Apgar scores (p~O. 74) 

g Incidence of Letal distress (p=O,166) 

h. Congenital abnormalities. (P-O.233) 

The,e findings are represented in Table III, 
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Subjects Controls 

Birth weight* 2653 (SO 649.77) 2958(SO 585.19) 

Preterm delivery # 29.3% (17158) 8.5% (5/59) 

Fetal distress # 3.4% (2/58) 8.5% (5/59) 

Apgar I" 9 (range 2-10) 9(range 6-10) 

Apgar 5 (5 mins)" 9 (range 8-10) 9 (range 7-10) 

Congenital 6.6% (4160) 6.6% (4/60) 

abnormality # 

IUGR# 16.1 % (9/56) 3.4% (2/59) 

Table III: Pregnancy outcomes. 

p-value 

0.008 

0.005 

0.1452 

0.74 

0.74 

1.00 

0.021 

p-value 

controlling smokl 

0.365 

0.1636 

0.7 115 

0.85 

0.89 

1.00 

0.1884 

* = Arithmetic mean contrasts (t-test), 1\ = Rank transformation test, # =Proportional 

contrasts using exact logit modeJ, SO =standard deviation, range=minimum to 

maxImum. 
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When comparing the finding of FAS diagnosed at birth in the subject and control 

gruup, there \-vas a signiticant difference , with a p value of 0.0 17. When examining the 

babies of the control group. there were no babies who were diagnosed as FAS at birth. 

Ninety-three percent (<,)3.0%) of babies were considered normal, while 7.0% of babies 

were deferred for later rC-Clssessment, as a decision could not be reached . 

In the subject group, 62.7% of babies were considered normal. However 11.9% of 

babies were considered to have FAS at birth, and a further 25.4% were deferred for a 

later decision. 

These findings will be discussed in more detail later. 

c) Placental weight: 

Mean pJacent81 weight at birth of the women who consumed alcohol was 529.8g 

(S .D.132.2), while those who did not consume alcohol was 570.1g (S.D. 108 .0) (p 

=0.038). 

f) Fetal distress: 

There was no difference in the comparison between the two groups with regard to the 

incidence of fetal distress . The incidence offetal distress in both groups was low. 

Eight percent of controls were reporteJ as having fetal distress while 3% of subjects 

had fetal distress . (p-=O.145) . 

58 



Univ
ers

ity
 of

 C
ap

e T
ow

n
Il1 

live 

contro s 

nal 

scores 

was no di 

contro 

i) 

In 

two 

9. mean 

one woman 

8t 

mortem 

Iy, "Ie eets 

scores at one minute 1)orat5 

mean ects was 9 

5111 ll1 controls was 9. 

or or mmor, were 

Iy 

were 

are as 9. 



Univ
ers

ity
 of

 C
ap

e T
ow

n

TABLE IV: Congenital abnormalities found at birth 

Woman ID Congenital Outcome Ultrasound findings 
number abnormality 

CONTROL 
GROUP 

EEl VSD Healthy No abnormality 
found 

MV68 Hydrocephalus Pregnancy Hydrocephalus 
Lerminated. Post found at 19 weeks. 
mortem non- Small, flattened 
contributory due to cerebellum. No 
maceration. spinal defect. 

MP124 Laryngomalacia Healthy, treated as No abnormality 
outpatient found 

JM 113 Cryptorchism Awaiting surgical No abnormality 
repair found 

SUBJECf 
GROUP 

MG46 Trisomy 21, No surgery Hydronephrosis 
Hydronephrosis required, no other diagnosed at 26 

abnormal i ties weeks gestation. 
found 

CM97 Capillary Healthy No abnormality 
haemangioma found 

NDJ06 Spina bifida, renal Pregnancy Spina bifida 
dysplasia right terminated. Post commencing at 52, 
kidney, mortem performed. dyplastic right 
hydrocephalus kidney, 

rockerbottom feet, 
diagnosed at 19 
weeks. 
Amniocentesis 
result: 46XY. 

FJ125 Para umbilical Awaiting repair No abnormality 
hernia found 
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5.11ltrasound markers associated with increased risk of chromosomal defects: 

Only 3 of the women (1 subject and 2 controls) booked early enough (before 14 

weeks gestation) to have a nuchal translucency (NT) measurement performed on the 

fetus. All these measurements were within the acceptable range, giving the women a 

negative screen for Down syndrome. 

All women were screened for ultrasound markers of chromosomal aneuploidy, and 

the following were found: 

1.Clinodactyly: This is defined as a deviation of one or more fingers, usually the fifth 

finger in Down syndrome infants. (Romero et a1.1988). This was detected on 

ultrasound examination in 9/60 subjects and 4/60 controls. 

2. Pelvic-ureteric junction obstruction CPU]): This is defined as an anteroposterior 

diameter of the pelvis as >4mm at 15-19 weeks, or >5mm at 20-29 weeks (Pilu and 

Nicolaides. pub 1999). This was present in 2/60 subjects and 4/60 controls. 

3. An echogenic focus in the left ventricle of the fetal heart: This was present in the 

fetlls of one of the mothers in the control group. 

4.Choroid plexus cysts: One mother in the control group had choroid plexus cysts 

detected in her fetus. 

S.Echogenic bowel: This was not present in either group. 
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One baby in Ollr study hadl !isumv 21 ,which was only cciagnosed postnatally. Tbis 

baby had one markel f()[ Trisomy 2 i On ultrasound examination pre-natally, l1amely a 

PC'! O:lS[JlIction. I'he wo:nen presented to the bOc)king clinic late in the second 

trirnCSlcr a:ld her first ~litrasClllld visit was at :}6 weeks gestation, As is routine 

pracLlce in OUt" clinic; arnnlUcentl;SI$ \V~\S not offered due to the advanced gestation tJf 

the pregnancy. 
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Results 2: Growth of the fetus. 

Growth of the fetus in utero was assessed by measuring standardised growth 

parameters, namely biparietal diameter (BPD), head circumference (HC), abdominal 

circumference (AC) and femur length (FL), at regular intervals during the pregnancy. 

These measurements were recorded, and graphs were constructed plotting growth 

against gestational age. 

2.1. BPD 

Growth of the biparietal diameter is represented in Figure 4. 
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Figure 4: Growth of BPD against gestational age in weeks. 

KEY: Subject women = 

Control women = o 

BPD in mm 

Gestational age in weeks. 
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2.2. HEAD CIRCUMFERENCE (HC) 

The longitudinal growth of the head circumference is represented in Figure 5. 

15 29 

Gestational Age 
40 

Subject 
• 0 . 1 

Figure 5. Growth of HC against gestational age in weeks 

KEY: Subject women= D 
Control women= 0 

HC in mm 

Gestational age in weeks 

When the HC of the controls was compared to the HC of the subjects, the HC of the 

subjects was larger, with the p value =0.026. Once the effect of smoking was 

excluded, the subject group still had larger HC at 24 weeks (p =0.034). However,by 

36 weeks gestation, the HC were significantly smaller in the subjects than the controls 

(p= 0.032). 
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Table V: BPD and He measurements at fixed occasions. 

Outcome I Gestation Control Subject I 
measure 

BPD 24 weeks 53.6 (S.D.4.2) 57.5(S.D.7.1) 

HC 24 weeks 202.3(S.D.17.1) 215.8(S.D. 

33.0) 

BPD 28 weeks 71.1 (S.D. 5.2) 73.6(S.D.4.7) 

HC 28 weeks 266.7(S.D.18.7) 273.2(S.D.17.6) 

BPD 36 weeks 87(S.D.36) 80.8(S.D.4.77) 

HC 36 weeks 318.5(S.D.7.98) 310.7(S.D.22.7) 
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2.3. ABDOMINAL CIRCUMFERENCE (AC) 

Growth of the AC is represented in Figure 6. Using a fixed occasion model, the 

subjects had a marginally significantly larger AC at 24 weeks (p=O.05). Once the 

effect of smoking was excluded, the subjects still displayed larger AC measurements 

at 24 weeks, but at 36 weeks, the AC was significantly smaller in the subject group. 
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Figure 6. Growth of AC versus gestational age in weeks. 

Key: Subjects = 

Controls= o 

AC in mm 

Gestational age in weeks 
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2.4. FEMUR LENGTH (FL). 

Growth of the femur length when plotted against gestational age is represented in 

Figure 7. 
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Figure 7. Growth of FL versus gestational age in weeks 

KEY: Subjects = 6 
Controls = 0 

FL in mm 

Gestational age in weeks 

There were no significant differences in growth of the femur length between the two 

groups . Smoking did not have any effect on the growth of the femur length. 

There was no difference between the two groups in the length of the humerus or the 

length of the foot. 
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Results 3: Doppler Flow Studies. 

3.1. Maternal uterine arteries: 

The maternal uterine arteries were sampled at 28 weeks gestation. The waveform was 

recorded and observed for the presence of a diastolic notch. Both right and left 

arteries were sampled, and the woman was reported to have a positive notch if either 

or both arteries demonstrated notch i ng. 

There were no significant differences in the prevalence of uterine artery notching in 

the two groups. Thirteen percent (3/23) women in the subject group, and 13%(4/30) in 

the control group had a uterine notch at 28 weeks. These results are shown in Table 

VI. Results of uterine artery waveform studies from women who did not have an 

ultrasound examination at exactly 28 weeks gestation (i.e. if they were seen at 29 or 

30 weeks) were also analysed, as persistence of uterine artery notching is significant 

at any gestation after 26 weeks. In this group there were also no differences, with 

15.3%(9/59) of the subjects and 13.5%(8/59) havi ng a uterine notch recorded. 

Table VI: Doppler studies at 28 weeks gestation. 

Suhjt'(.'ts Controls 11-\'alul' 

Uterine artery notch 13.0 % (3/23) 

in either uterine 

artery 

Umbilical R.I, 

MeA R.1. 

0.57(0.20) 

0.818(0.022) 

13.3 % (4/30) 

0.56(0.17) 

0.870(0.024) 

1.00 

0.69 

0.12 
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Figure 8. Doppler Flow of Umbilical artery: Resistance Index (RI.) 

KEY: Subject = D 
Control = 0 

There was no demonstrable difference in Doppler flow in the fetal umbilical or 

middle cerebral arteries. Recorded values are shown in Table VI. Changes in Doppler 

flow with advancing gestational age are represented in graphic form in Figure 8 and 9. 
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Figure 9.Doppler Flow of middle cerebral arteries (R.I.). 
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In conclusion, no significant differences were found in the Doppler flow studies 

between the subject and control group. 

0 
1 
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Results 4: Fac I and intracran I measurements. 

All 120 women involved in rhe stlldy had rhe interorbital and cerebellar measurements 

of their fetuses recorded at each visit. The measurement of the intracranial 

measlll'ements (i.e. the frontal lobe measurements) were only commenced later in the 

sllIdy period, and as a consequence that only 56 women were analysed for this 

variable. Of these 56 women, 26 women were subjects, and ]0 were controls. 

The distance between tbe innel· margins of the orbits was significantly different 

between the subject and control group. At 24 weeks of gestation, the fetuses of the 

mothers who cOl1smned alcohoi in pregnancy had more widely spaced orbits i.e, the 

distance between the orbits was greater. These findings remained significant (p<0.05) 

once rile effect or smoking was excluded, as smoking did nOl appear to effect this 

measurement. These Endings are represented in Table VII. 

There was no significant difference between the [wo groups when analysing the 

distance between tile outer rnar~;ns of the orbits. Smoking did also appear not to 

influence this reading. Analysed as a ratio, the ratio of inner margins of the orbits to 

Oilier margins was greater in the subject group at 24 weeks gestation (p=0.024). 

The exami nation of [he iCtal intracranial structures revealed significant findings at 28 

weeks .gestalion 1 he distance 110111 fmntal calvanum [Q the cavum septum pcllucidum 

(measurement J) was margrnaly larger in thc fetuses of the subjects than in the 

fetuses of the control mothers (p=O.OJ4). These findings were not statistically 

different in earlier sestations 

There was nO siuniflcant drrTcrcnce in the distance from frontal calvarium to the 

thalami (measurcII1Cnt 2) in tire two groups of patients. 
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Table VII: Results of facial and intracranial measurements. 

Outcome Gestation Subject Control 

measure (Weeks) 

BPD 24 57.8 (7.2) 53.7 (4.2) 

He 24 215.8 (4.4) 202.3 (17.1) 

Cerebellum 24 24.7 (3.5) 22.5 (2.7) 

Inner orbit 24 14.9 (2.1) 14.1(1.9) 

Outer orbit 24 38.5 (3.4) 35.7 (3.4) 

Intracranial 1 28 34.4 (3.1) 33.4 (3.7) 

Intracranial 2 28 56.6 (3.3) 54.8 (4.3) 

KEY: 

Inner orbit=distance between inner orbital margins 

Outer orbit=distance between outer orbital margins. 

Pvalue 

0.032 

0.034 

N/S 

0.0006 

N/S 

0.034 

N/S 

Intracranial measurement I=distance from frontal calvarium to cavum septum 

pellucidum 

Intracranial measurement 2=distance from frontal cranium to posterior border of 

thalami 

NS= not statistically significant 

All measurements in mm 
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Results 5: Examination of babies at birth and one year. 

An analysis ufneoniltal OUTCOllle'S and infants at one year of age showed that there 

were significant differences ill tile results obtained. 

5.1. Examination of babies at ;J~rth: 

Fifty-seven (57) babies uf the wl.trot group were examined by the dysmorphologist at 

birth, or before one montb of ~l~C if examination at birth was not possible. In the 

subject group, 59 babies were c'\,ll11ined at, or close to birth. When comparing the 

finding of FAS diagnosed ilt ~:I:;i in the subject and control group, there was strong 

statistical significance bctvvel'll ,ile incidences of F AS in the two groups (p = 0.017). 

In the subject group, 61.7% (3/ .0) of babies were considered normal. However 

11.9% (7/59) of babies were (\ i' ickred to have F AS at birth, and a further 25.4% 

(15/59) were deferred for a I,ller -!ccision due to uncertainty of the diagnosis. 

When examining the babies oj .. ..; control group, there were no babies who were 

diagnosed as FAS at birth. Nji'_~l_,-tJ1ree percent (93.0%) (i.e.53/57) of babies were 

considered nurmal, and had 11\) l~JlUl'es ofFAS. Ilowever, 7.0% (4/57) of babies were 

deferred for later re-assessment III these "deferred" babies, the dysmorphotogist 

could not be certain of the dia~!wsis of FAS, as there were some features suggestive 

ofFAS, but a confident diagnc).~; could not be made at this time. 
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5.2. Examination of babies :H, .le year of age or older: 

The babies were eX81l1ined as l ,1;e to one year of age as possible. Results of this 

examin8tion are represented ill L.ble VIII and in figure 10. 

In the subject group a total oJ> Dabies were examined at one year of age. Of the total 

50 babies seen at birth. there \\ uc 5 babies not included in this arm of the study. Of 

these, two babies were lost to [(11 ;ow-up, and one baby, who had been diagnosed as 

FAS at bil1h, died in the neona[;il period from complications relating to pretenn 

delivery. A further two babies ,'ild before one year of age. 

Of the 54 examined Zlt one yC~\i . .'2.0% (39/54) were considered not to have FAS. 

Eleven percent (6/54) of lhese :~\bies had FAS diagnosed at this visit, and a further 

16.7% (9/54) were cleferrt'd lIJ::1 the child was older, as a confident decision could not 

be made at this age .lfone ind.·:s the 3 babies diagnosed as FAS who died before I 

year of age, 15% (9 of the tOl;l i .0) of the babies born to the subject mothers were 

found to have FAS. 

In the control group, 57 b(\bic~; . ~re examined. All babies in the control group who 

were seen at birth were c:\am~I".1 again at one year of age, or as close to one year as 

possible. There were no def<1ui 'cis. 

Ninety-six (96.0) percenl or l;,,~lbies in this group were considered not to have FAS 

at birth, while 3.6% \\LTC (iLk. •. d because a confident decision could not be made. 

No babies were diagnused "il:. : /\S in the control group. 
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TABLE VIII: Results of examination of baby by dysmorphologist at birth and 

one year. 

AGE OF FAS FAS 

BABY WHEN diagnosed diagnosed 

EXAMINED at BIRTH atONE 

YEAR OF 

AGE 

Number % Number 

I 

CONTROLS Yes 0 0% Yes 0 

Deferred 4 7.0% Deferred 2 

No 53 93.0% No 55 

Total 57 Total 57 

SUBJECTS Yes 7 11.9% Yes 6 

Deferred 15 25.4% Deferred 9 

No 37 62.7% No 39 

Total 59 Total 54 

% 

0% 

3.6% 

96.5% 

11.1% 

16.7% 

72.2% 
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Figure 10: Examination of babies born to subject mothers at one year of age. 
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Results 6: Subjects who produced a baby with FAS vs. their 
controls. 

Once the study was completed and the babies had been examined at birth and one 

year, a comparison was made between those babies found to have FAS, and their 

matched controls. The first analysis was done on the neonatal outcomes of those 

babies who were diagnosed as FAS infants by the dysmorphologist. There were 9 

infants in this group, 6 alive at one year of age. When compared to their matched 

controls, there were differences in the incidence of preterm delivery (higher in the 

FAS babies), the incidence of IUGR (higher in the FAS babies), and the incidence 

of oligohydramnios prenatally (higher in the FAS babies). As a consequence of 

the preterm delivery and nJGR, the birth weight was also less in the FAS babies. 

The difference in congenital abnormalities was not statistically significant. These 

finuings are represented in Table IX. 

Table IX: Pregnancy outcome in mothers producing an infant with FAS vs. 

controls. 

Outcome FASn=9 Controls n=9 

Preterm delivery 55.6% (5/9) 11.1% (1/9) 

Congenital abnormality 11% (1/9) 0% 

IUGR 44% (4/9) 0% 

Oligobydramnios 55% (519) 0% 

Birth weight (grams) 2068.9 2782.2 (S.D.250.5) 

(S.D.565.9) 

Pvalue 

0.057 

0.052 N/S 

0.033 

0.010 

0.003 
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Table X: Pregnancy outcome in those mothers producing a confirmed and a 

possible F AS infant vs. controls. 

Outcome 

Preterm delivery 

CongenitaJ abnormality 

IUGR 

Oligohydramnios 

Birth weight (grams) 

4000. 

E 3000. 

f 
€ 
ffi 2000. 

F AS & possible Controls 

FAS (n=17) 

(n=17) 

52.9o/c (9/17) 5.9% (li 17) 

17.6% (3/17) 5.~% (lI17) 

35.3% (6/17) 0% 

47% (8117) 6% (I1l7) 

2211.7 (S.D. 3012.9 (S.D. 

484.1 ) 451.5) 

Distribution of Variables 

1ooo.0+-----~-----,.....----____, 
2 

Gro..Jp 

Key: Group 1=FAS babies plus babies deferred at one year 

Group 2=controls 

P value 

0.003 

0.349 N/S 

0.0091 

0.009 

0.0001 

Figure 12: Comparison of birth weights in FAS and deferred babies, and 

their controls. 
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An analysis was also done on 'he growth measurement data of the two groups 

(FAS plus possihle F AS \'s. c\lntrols). There were 17 women in the subject and 

control group. There were an llsufficient number of women in the subject group 

who underwent an ultrasound examination at 24 weeks gestation due to the fact 

that they booked late in the pl,-·~nancy. For this reason, growth data was not 

assessed at this gestation. 

Growth parameters were amli,. sed at 28 weeks and 36 weeks. Only measurements 

at the exact gestation \vere al;.<,sed (e.g.27 or 29 weeks was not accepted for the 

28 week gestation analysis). Unly 6 of the 17 subject group women were seen at 

36 weeks, as over half (52.9{~< ) had delivered before this gestation. There were 

significant differences between the two groups at 36 weeks gestation with respect 

to the BPD and the AC meaSLTements. The BPD was smaller in the subject group 

(p=O.002) at 36 weeks. The i\' was also smaller at 36 weeks in the FAS plus 

possible rAS group (p"-'O.007 J. There were no differences in the measurements of 

the BPD, HC, AC or Fl. at 20 weeks, or the HC or FL at 36 weeks. These results 

are represented in Tahle XII. 
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TABLE XII :Growth of fet !!s es with FAS or possible FAS vs. their controls. 

28 weeks I Subjcc; 0=9 Controls n=10 P value 

BPD 70 71 0.20 
! 

(v,1I'i,)" ~ ~. 7) (variance 9.3) 

HC ~60.7 264.4 0.32 

(varianl: 52.2) (variance 68.5) 

AC 
,~'"\ 264.4 -- ,) ,) 

(variall~': 131.6) (variance 68.5) 

FL 52.8 51.9 -

(variall'~.~ 15,3) (variance 2.98) 

36 weeks Subjce . ; 0=6 Controls n=9 P value 
'i 

BPD 8 ~ I ( ') -6) _),_ V;,,·._.) 87.4 (var 7.02) 0,002 

HC 308,6 ( "l' 213,8) 317,6 (var 64.7) 0.25 

AC 207.1 l .. .1': ~.2) 316.4 (var 213,7) 0,007 

FL 65.6 (v:ll' 1.46) 67,1 (var 6,36) 0.16 
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Case report: Woman AH..9. 

This woman (identificu as A 1~ () "'JS recruited at 19 weeks gestation, when she 

attended the antenatal clinic for the first time in the pregnancy. Her case report is 

selected here, as she ckl ivclwi a stillborn baby with features of FAS. 

History: 

AR 9 was a 33-year-old married woman, who lived on a farm near the clinic. Both 

she and her husband were farm iabolll'ers, earning a combined income of Rl46 

per week. She had limited education (grade 3), and was therefore barely literate. 

Ubstetric history reveJleci (h,L ::ihc \\,IS gravida 6, para 5. All five previolls 

children were reported Iy normal, :md all pregnancies had been uneventful and had 

culminated in normal vagin,ll dcliveries. 

Her past medical history indil,llcd lj.cit she had had numerous skin grafts for a 

burn she sustained to hu' abd(),llcn, ~ut was otherwise non-contributory. She had a 

history of "clubfeet" Jl1 her Lliily, out none of her offspring were affected. She 

smuked, using loose tobacco (lllly, which she smoked as cigarettes, at times using 

up to two 1 OOg packets per d:1V. 

Her alcohol history revealed .. jell ::iLe had started consumption at the age of 17 

years, and consumed alcohol ([lCl:r and wine) only on Fridays and Saturdays. She 

usually drank 750 m I of bcCl' ::!ld :2 Ii l!'es of wine every Friday and every Saturday 

of the month. She stopped cirillking wine and drank only beer after she discovered 

she was pregnant, which W(1S :!t :1!l!>J'Oximateiy 10 weeks gestation. She believed 

that wine was more harmflli l() the baby than beer. 
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She denied any substance or Limg 3bllSC. 

Ultrasound examinations: 

She attended for ultr8S(11inci e":ll11in~llions on 3 occasions, at 19 \\leeks, 22 weeks 

and 28 weeks gestation. 

Table XI: Measurements t8ken Jt e:1Ch visit. 

Date 02/0011999 3010911999 1111111999 

Gestation 19 weeks 22 weeks 28 weeks 

Presentation Cepl.dlic Cephalic Breech 

-

Fetal heart Present Present Present 

BPD (mm) 44 56 73 

- - _. 

HC (mm) 16:2 21 1 275 

AC (mm) 135 195 255 
I 

FL (mm) In 39 53 
~.- - - -

Liquor AFI 15 21 22 

f--- --
Placenta . NUllll~1i Normal Normal 
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Cerebellum mm :20 25 33 

--
Lateral ventricles 6: 17 9:28 9:36 

I 

Humerus (mm) I :2 8 36 48 

.-

Foot (mm) ')~ 

-) 41 52 

---

Interocular 11 14 Not possible 

Orbit I(mm): 

I Orbit 2(mm): 31 37 Not possible 

Uteri ne artery No notch No notch No notch 

Umbilical artery R.I. 0.52 0.62 0.51 

Middle cerebral artery 0.72 072 0.75 

R.I. 

Comments Small face and (No comments) Kidneys appear 

mandih!: Illlted, no prominent, but 

teta! Llbnorll1al ities normal morphology. 

._-- J 

Deliverv and outcome: 

The woman unfortunately went into preterm labour, and delivered a stillborn 

infant at home on 30/ I 1/ 1999 ~ll :J I \.\ceks gestation. The fetus weighed 1830g. 

The woman consentccl [0 a POSl )llOilLI11 examinatIon of the fetus. 
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We fOUI,d that the incidence of preterm delivery was higher in the mothers who 

consumed alcohol. when compared to the control group. 

nil' fetuses delivered to mothers who draIL~ heavily also had lower birth weights, 

and we ,e mille likely to have intra-uterine growth restriction. 

The Cetuses exposed to alcohol had larger head circumferences at 24 weeks 

gestat:on when compared to fetuses that were not exposed to alcohol in utero, but 

by 36 weeks gestation the head circumferences were signiJicantly smaller than 

those fetuses not exposed to alcohol. 

There were some differences in the facies and intracranial structures of the fetuses 

of mothers who consumed alcohol while pregnant Fetuses exposed to alcohol had 

more widely spaced orbits at 24 weeks gestation. 

The fetal frontal lobe was marginally larger in fetuses exposed to alcohol at 24 

weeks gestation, but tbis was not significant at later gestations. 

Twelve percent of babies born to mothers who drank heavily while pregnant were 

diagnosed as FAS at birth, By one year of age 14.7% were diagnosed as FAS, and 

a further: 6.7% had some features suggestive of FAS. 

There was no difference between the drinking and non-drinking mothers with 

respect to the incidence or fetal distress. Apgar scores at birth and 5 minutes, the 

prl:sence of congenital anomal ies, or Doppler flow studies of the maternal uterine 

arteries Or umbilical arteries. 

Almost one-third (29!Yo) of mothers who drank heavily while pregnant stopped 

drinking after they received counselling about the dangers of alcohol to the 

unborn child. 
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APPENDIX L 

VL2 

RS4 

RJ7 

LIB] 

5 

NC16 

KKI9 

LP21 

Alcohol 

consumed 

beer 

beer 

beer and whisky 

beer 

beer 

Beer and wine 

Beer and cider 

beer 

and brandy 

Reer and brandy 

beer 

Beer and whisky 

Brandy, tequila 

Amount amount 

per pattern'? when nr,em,~.,t" 

24 yes "10 

24 yes No 

15 yes Yes,stopped whisky 

beer,2 

whisky 

15 yes Yes 

10 yes Yes 

15 yes Yes,IO/week 

10 yes Yes,reduced 

amount,but oee 

binge 

18 yes no 

13 yes no 

10 yes Yes,5/week,occ 

binge 

24 yes no 

20 yes no 

12 yes Yes,occ binge 

Stopped 

d 

no 

no 

nl) 

yes 

yes 

no 

no 

no 

no 

no 

no 

no 

no 
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when 
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20 weeks 

18 weeks 
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wine 

12 

10 

21 

15 

10 

12 

18 

9 

16 

18 

18 

no 

no 

no no 

no 

no 

no 

no 

no 

no 

no 

no 

no 

no 

no 

no 

no 

no 

no 

16 

no 

no 

no 

no 

no 

no 
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18 

17 

2 

12 

15 

12 

2l 

10 

no 

no 

no 

no 

no 

no 

no 

,oce no 

6 

no 

16 

no 

no 

no 

no 

no 
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10 beer :20 VeS no 110 

TFlll bcef 17 yes Yes,reouced no 

SV1l8 beer 15 yes yes yes 24 weeks 

CH1l9 beer () yes no nQ 

beer 18 yes yes yes \\!eeKS 

MKI23 beer 18 yes no no 

FJ125 beer 18 yes Yes,reduced no 
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Appendix 2: ultrasound measuremellts 
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I have pleasure in infonning you that the above study(including Protocol, Patient 
Information sheet in Fnglish and Questionaire) has been fonnally approved by the 
Research Ethics Committee on 06 May 1999 

Included is a list of Re~earch Ethics Committee Members who have formally approved 
your protocol 

Please quote the above Reference number in aJl correspondence. 

Queries 

OR FOLB 
RESEARCH ETmcS COMMITTEE 

Martha Jacobs 
Research Ethics Committee 
Room 212 Werner and Beit 
UeT Medical School 
Anzio Road, Observatory, 7925 
Tel: (021) 406-6492 Fax: (021) 406-6390 
E-Mail: martha@medicine.uct.a.c.za 
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MATERNAL ANTENATAL QUESTIONNAIRE 

Interviewer: Date of first interview: 

Clinic: / / 

Province: 

PART 1: INFORMATION OBTAINED FROM INTERVIEWEE: 

I . Name: 

2. D.O.B.: / / 3. Folder number: .. . ..... . ... . 

4. Marital status: 

common law 

5. Address: 

6. Telephone: (Home) 

7 Religious affiliations: 

8. Ethnic group: 

9. Maternal education: 

10. Father of baby: Name: ............. ... .. .. . 

Highest educational level achieved: 

11. Family income: 1. Income: 

II. Source of income: 

(Work) 

12. OBSTETRlC HlSTORY G: .. . . ... .. ... .. . P: ...... .. ... .. . ..... . 

a) Previous Obstetric History 

i) 

ii) 

Hospital admissions: 

Problems: 

b) Current Obstetric history 

i) 

ii) 

iii) 

Estimated gestation: 

LiV[P : 

Vaginal bleeding: 
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13. 

ill nesses: 

14. 

In 

p to 

15. 

ar 

16. S 

. / 

ma 

Size 

17. 

were 

interviewee 

Is never I') 
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If interviewee has stopped drinking, ASK: 

ii) When did you stop? ., . . ... ..... . . .. ...... .. .. ....... . ... ... , . . ... . . .. . .. .... .. .. .. 

iii) Why did you decide to stop drinking? 

b) What type of alcohol do you usually drink? 

c) When do you usually drink? 

d) How much do you usually drink on each occasion? 

e) Just before and around the time you became pregnant, what did you usually 

drink in a typical week? (Start with Friday and askfor details for each day) 

(If interviewee does not drink every week, record drinking pattern for a week when 

she does drink and then note how many times in a month she does drink) 

BEER WINE SPIRITS OTHER (specify) 

No. of mlsl No. of mlsl No. of mlsl No. of mlsl 

Drinks drink Drinks drink Drinks drink D rinks drink 

FRIDAY 

SATURDAY 

Sl"NDAY 

MONDAY 

n ,rESDAY 

WEDNESDAY 

THURSDAY 

0iumber of weeks in a month when Interyiewee drinks: 
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f) since .. 

to J 

i) 

j) 

were 

more to 

i) did 

I) 

to 

1 H 

d such as or 
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19. 

1. 

2. 

4. 

5. 

7. 

9. 

2. 

aware 

or 

/ / 

? ------
use ? ------

/ / 

3. 

6. 

8. a 

/ / 

10. cl 

12. 

to 

's 

/ / 
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UCT Medical S(hool 

Observatory 
FOUNDATION FOR ALCOHOL 

RELATED RESEARCH 7925 

Cape Town 

South Africa 

MIQuolion Incorporcled Under Sed ion 21 

Tel +27214066210 

Fax + 2721 4477943 

e-mail: farr@anal.ucI.ac.za 

Un~versity of Cape Town Medical School 
Wayne State University 

Reg.No.97/00190/0B 

COLLABORATIVE MOTHER AND INFANT DEVELOPMENT STUDY 
PRENATAL PREGNANCY SURVEY 

INFORMED CONSENT··PRENATAL SURVEY 

Principal and Co- Principal Investigators: 
Sandra W. Jacobson, Denis Viljoen, Joseph L. Jacobson, Julie Croxford 

lDtroductionlPu~Qse of Stydy 

I have been invited to panicipatt in the University of Cape Town MedicaJ School 
Pr~gnancy Survey, which is being conducted jOintly with Wayne State University, Detroit, 
Michigan, USA. The purpose of the p~natal survey is to recruit women to partjcipate in a 
study on how infants develop, who have been exposed to varying levels of alcohol durini 
pregnancy. 

procedyres and Amount of Time Inyolyed 
.' 

I will be imerviewed one time for 30-45 minutes during my prenatal clinic visit about 
my alcohol and tobacco use and e<lucational and family background, in order to see if I will 
be invited to participate in the Collaborative Mother and Infant Development Study. 

Potential Risks a.nd Benefits Qf the Stud)! 

No risks are anticipated to the women during this screening phase of the study. 
Potential benefits of the screening study include early detet::tion of medical problems and 
referral of the women to a medical clinic, if any such problems are found. Potential benefits 
to others include increa~d knowledge about the drinking habits of women in this region. 

Confldentiality 

i understand that all information obtained about me and my family will be kept strictly 
confidential and will not be used in My way that can reveal my identity. No names or other 
form of identiftcation will be used in the data to be collected. The study sponsors have 
obtained a writ of confidentiality from the federal government which says thac I cannot be 
forced to release any other confidentiaJ information for criminal, civil, or administrative 
proceedings. 
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Collaborative Mother and Infant Development Study 

Voluntary Panic;pationLWitbdrawal 

I understand that my panicipation is voluntary and that I may withdraw from the study 
at any time without losing my medical care. If 1 have any questions about my ri2hts as a 
subject, I can contact Dr, Adnan S, Oajan.i. Chairman of the Wayne State Human 
Investigation Committee (011-313 577-1618). If r have any questions about the study, T can 
contact Dr. Denis Yiljoen or Sister Julie Croxford, University of Cape Town Medical School. 
Cape Town, South Africa (021- 4066337) or Dr. Sandra W. Jacobson, Psychology 
Department, Wayne State University, Detroit, MI 48202. USA (011-313-875-8550). 

Consent to ParticiDate in the Research Studj! 

The procedures to be followed in this screening study have been explajned to me orally, 
and 1 have had a chance to ask questions about the research procedure, possible risks, and the 
likelihood of any benefits to me. All my questions have been answered, I hereby consent 
and voluntarily airee to participate in the screening pha~ of the study. I have been given a 
signed copy of this fonn. 

Parent's signature Date 

Witness' signature Date 
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PHYSICAL EXAMINATION 

Name: ___________________ Number: __________ _ 

Schools Name: ______________________________________ _ 

Date of Examination: ______ --'--1 __ --'--1 __ Examiner: __________ _ 

Date of Birth: ____ ----LI __ -<-I _______ _ Age: ______ years/months 

Sex: -----------------
Ht Ht %. _________ 0 Exam HT 
Wt Wt % 0 Exa m WT 
OFC OFC % 0 Exam OFC 
leD lCD % 0 Exam lCD 
lPD IPD % 0 Exam IPD 
PFL PFL % 0 Exam PFL 
Other Measurements 0 OTHMEAS 
Mental status/behaviour 0 HPERACT 
Neurological ________________________ 0 Flt\IEMOTR 
Cranium _________________________ _ 
Face: General ____________________ 0 HYPOFACE 

Ears 
Eyes 
l\Jose 
Mouth 

Neck 
Thorax 
Heart 
Abdomen 

o RREARS 
____________________ 0 PALPFlSS 
____________________ 0 STRABISM 
__________________________________ OPTOSlS 

_______________________ 0 EPICAt\ITH 
_______________________ 0 NALSBRDG 
_______________________ OANTENARE 

Arms _______________________ 0 LONGPHIL 
Hands: General 0 SI"1THPHIL 

Creases 0 NRRWVRML 
Dermal Patterns __________________ 0 PROGNATH 

Legs 
Feet 
Skin 
Hair 

Other/comments: ______________________ _ 

Asymmetry: l\Jo / Yes (specify):~ _ _ __________ __ 

o HEARTMUR 
o SUPINATE 
o CLINDACT 
o CAMPDACT 

o PALMCR 
o HYPRTRIC 

Mothers Name: _____________________________ _ 

Address: 

Telephone Number: _____________ _ 
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DIAGNOSIS 

AbnormnJities compAtible with FAS (check ALL thn! Apply) 

0 
0 
0 
D 
D 

1. 
2. 
3. 
4. 
5. 

Growth deficiency 
Structural abnormality . 
CogTlitivcJbehnvlouraJ nbIlormn.litics 
No Bbnom181ities compAtible with f AS observed 
No significnnt 8bnonnalities of fU1y kind observed 

Docs the Child have f AS? 

o 1. No 
o 2. Yes 
o 3. Deferred 

Does the Child have another dil1gnosis7 

o 1. No 
D 2. Yes (please specify) 

a)L-________________________________ ___ 

b~)----------------------------­
c~)----------------------------------
d)~ __________ ~-----------------

[s special fqllow-up or testing recommended? 

o 1. No 
o 2. Yes (please specify) 
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D F PAR T MEN T 0 FAN A TOM I CAL P A 'I H 0 LOG Y 

University of Cape Town 
Ii :,:.., L()l,c-.L·i:,.;l.eo;I :Lc..bo:Le::Lo:cy 

Tel: 021 404-3134 
Fax: 021 404-2386 

HOSPITAl,: GROOTE SCHUUR HOSPITAl 
WARD H41 LABOUR WARD (rvID) 
CLINICIM~: UR BOTHA 

26/12/2001 

PATIENT 
FOLDER 
DOB 
RACE/SEX Unknown Unknown 

** P 0 S T M 0 R 'I E M 

VIDE: 

SNOMED CLASSIFICATION: 

LABORATORY NUMBER: 

Date of Death 
Date Received 
Date of Autopsy 
Authorised 

REP 0 R T ** 

PN000204B/Ol 

26/12/2001 
n/12/2001 

11/02/2002 

TI0I06 - M21630, T65200 - M33120, T71020 - M~3070,M33300, T89000 -
D5304,E5512,F35300, TX1600 - M33320, 

Foramen magnum 
Meningomyelocele 

Ilcur." NOS 
Retention, meconium 

Lett kidney 
Congenitel rena] dysplasia (T-71000) 
Retention of fluid, NOS 

Fetus, NOS 
Fetal ~lcohol ~yndrome (E-5512) 
Ethyl alcohol 
Stillbirth, immature, male (500-999 GMS.) 

Cerebral ventricle, NOS 
Hyorocephalus, NOS (T-X1600) 

CLINICAL DETAILS 
The mother W-3S c' ? 0 year old, G2 P:., ViJLL 
and s80ker. 

Ne9, RH - 0 Pos, alcoholic 

She had an u/ s eXCl.mination where c, sillall spina-biU.da, lemon· shaped 
head, small chin, extra digit on hand and renal agenesis was diagnosed, 
There was a TOP performed at 20 weeks, birth weight 240g. 

Date of Birth 
Date of Death 
Date of PM 

26.12,2001 
MISC 
27,12.2001 

POST MORTEM FINDINGS 

EXTERNAL EXAMINATION 
The body W&S that of an abnormal ililmature male fetus. 

Continued ., 
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HOSPITAL 
WARD 

GROOTE SCHUUR HOSPITAL 
H41 LABOUR WARD (MO) 

SPECIMEN NUMBER: PN000204B/Ol 

PATIENT 
FOLDER 

The external 
CH 278mm 
Cl{ 190 
HC 186 
1-'L 4 (, -L; 
vi 460g 

measurements 

38 -R 

a 

were as follows:-
Norrllal A 22 wks/175 days 270 

186 

39.5 
400g 

There were tused palpebral fissures. There was hyperLelorism. The 
nose was of normal length and there was a long smooth philtgrum. The 
ears were low set with pinna flattened against the head. There was a 
large anterior fontanelle with splayea sagittal sutures. 
Thrre was plantar flexion of the toes and the right foot was 
rockerbottom. There was abdominal distension. There was a sacral 
m~uingomyelocoele measuring J7 X 13mm dnd situated Imm above the anus. 

RESPIRATORY SYSTEM 
The left lung weigh~d 5.5g and the ri~ht 7g. 
lobated. 

The lungs were normally 

~ARDIOVASCULAR SYSTEH 
There was normal systemic venous drainag~. 
There was a PFO and DA. 

ThG pulmonary vessels were normal. 
The great vessels arose normally from the arch of the aorta. 

GASTROINTESTINAL SYSTEM 
The oesophagus was patent. 
The caecum was in the right iliac fossB. 
The liver, ~all uladder and pancreas were normal. 

GENITOURINARY SYSTEM 
There was right hydronephrosis with the right kldn~y measuring 33mm in 
length and the nomral left kidney 26mlll. 
There was a RPUJ obstruction. 
The ureters and bladder were normal. 
The testes were abdominal. 
There were 2 umbilical arteries. 

LYMPHORETICULAR SYSTEM 
The thymus and spleen were normal. 

ENDOCRINE SYSTEM 
Normal adrenals. 

CENTRAL NERVOUS SYSTEM 
The olfactory bulbs were present. The external gyral was estimated at 
17 weeks. The operculum was unexpectedly closed. The brain measured 
64mm in length. The brain was photographed for further morphometric 
assessment. The sacral meningomyelocoele, which measured 17 X 13mm, 
was bisected longitudinally with Dr Fieggen. 

ORGAN WEIGHTS 
Brain 58.5g 
Thymus 0.8 

Normal @ 22 wks/157 days 61g 
1.0 

Continued .. 
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HOSPITAL 
WARD 

PI,TIENT 
FOLDER 

Heart 
Lungs 
Liver 
Spleen 
Kionf'y,: 
AdrcrialE: : 

PLl>.CENTA 

- 3 -

GROOTE SCHUUR HOSPITAL 
H4l LABOUR !,lIARD (MD) 

r 

L', 

:'.5 -L; 

24.5 
O.S 

'/ ," 

SPECIHEN NUMBER: PN000204B/Ol 

3.4 
II 

23 
0.8 
4.2 
2.2 

The fixed trimmed placenta weighed 195y and measured l20 X 95 X 30mm. 
The cord measured 240m;;! ar!d ':.'as '_r.~r:~t~c1 ~Om01 tr..::m tr.:e ne,:,rest man]:l.n. 

The membranes were complete. Tne plac .. ~nta wa~ congested on section. 

RADIOLOGY 
There were l2 pairs of ribs. lnL 
meningomyelocoele commenced at.. S2. 
frontal and occipital bones. 

ion~' bones we,t' normal. The 
Tnere was calc!ficntion of the 

HISTOLOGY 

Placenta: The 3 cord vessels were norliul. There wa~: chorionitis. 
Section of the chorioni c plate showed deposits of ~quames suggestive oi 
amnion nodosum. Amniocytes were vacuolated. 
Sections of the placenta show focal syncytial knntting, trophoblasL 
inclusions, sparse perivillous fibrin and chor~ngiosis. 

Organs: The rib had an irregular junction with poorJy oriented 
trabeculae. 

The eye was norma],. 

Sections of the right kidney showed hydronephrosis with dilated 
calyceal system and thinned cortex. In additio~ ther~ were foci ot 
cystic renal dysplasia. The left kidney was nor~al. 

The adrenal, l~rynx, parathyroid, colon, tongu~, thymus, pancreas, 
spleen and lunQ were normal. 

The thyroid had colloid in the follicles, with som2 colloid showing 
increased eosinophilia. 

The ileum showed meconium ileus. 

Sections of the liver showed prominent extramedullary haernopoiesis. 
Th~re was no fibrosis and iron stain was negative. 

The myocardium was normal. 

The cervical spinal cord was normal. Sections (or the NTD showed 
diordered neural tissue in the dermis below the epidermis. There was 
tethering of the cord below the defect with a nodule of disordered 
nerves attached inferiorly (AI3). 

Continut:d ., 
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--------------------_ .. - ------ - - -------'- -- -----------

HOSPITAL 
WARD 

GROOTE SCHUUR HOSPITAL 
H4l LABOUR WARD (MD) 

PATIEN}' 41 •• -------.... 
FOLDER 

--------------- - - - -----

SPECIMEN NUl-illER: PN000204B/Ol 

Sections of the brain showed a normal pituitary_ There was a dilated 
aqueduct and Jrd ventricle. The lateral ventricles were also diL::ted. 
There was haemorrhage in the periventricular whjte matter and in the 
posterior horn of the lateral ventricle with macrophagcs, presumably 
related to termination. 
Further assessment of the brain a~ regardjng the effects of fetal 
alcohol exposure will be performed later. 

FINAL POSTMORTEM SUMl1ARY 
20 year old, G2 Pl, VDRL - Neg, alcoholic and smoker. She had an 
ultr~sound examination and a rmall neural tube defect, lemon-shaped 
hr,ad, small chin, extra digit on h2.nd, and renal agenesis was 
di.~gnosed. TOP was performed ~t 20 week~. 

1~e ~ajor findings at autopsy w~re 
- AJ:mormal im:ilature male fetus. 
- Gestational ate 22 week" according Lo foot length. 
- Fac~al dysmorphism with hypertelo~ism, long smooth philtrum 

suggestive of fetal alcohol syndrome/exposure 
- Large anterior fontanelle with splayed suture~ due to 

hydrocephalus secondary to a tethered cord. 
- Dilated 3rd ventricle, aqueduc: and lateral venLricles. 
- Sacral meningomyelocoele resulting in planto::y flexion of the toes. 
- Right hydronephrosis due to RPUJ obsLruction. 
- Right renal cystic dysplasia. 
- Meconium ileus. 
- Abnormal appe&rance of braill \~·th closed opercu.lum. 

COMMENT: Neural tube defect Gnd hydronephrosis ~re not listed undc~ 
common malformations of fetal alcohol syndrome. Th~ possibility of 
co- eXlst~nt Eolate deficiency should bE: cOllsiucnou. 

AUTHORISING PATHOLOGIST 
REPORTING PATHOLOGIST(S) 

REPORT PRINTED ON 

Wainio/right H Dr. 
Dr H Wainwright 

13/02/2002 07:23 
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D EPA R T MEN T 0 FAN A TOM I CAL PAT H 0 LOG Y 

Groote Schuur Hospital 
U~iversity of Cape Town 

Histopathology Laboratory 
Tel: 021 404-3511 
Fax: 021 404-2386 

LOCATION: HANOVER PARK MOU 
CLINICIAN: Greenfield, D, Dr 

LABORATORY NUMBER: PN000189V/99 

ADDRESS Sister in charge 
Hanover Park MOU 
35 Sur ran Road 
RANOVER 

Date of Death 
Date Received 
Date of Autopsy 
Authorised 

7764 

F E'S,.IU.U Rtnc_· 
FOLDER 99101708 
DOB 30/11/1999 
RACE/SEX Coloured Male 

** P 0 S T MORTEM REP 0 R T 

VIDE: 

SNOMED CLASSIFICATION: 
T89000 - D5304,E5512,F35280, TX8040 - M20190, 
Fetus, NOS 

Fetal alcohol syndrome (E-SS12) 
Ethyl alcohol 
Stillbirth, premature, male (1000-2499 GMS.) 

Optic nerve, NOS 
Coloboma 

PROVISIONAL ANATOMICAL DIAGNOSIS 
- FAS 
- Premature male 
- Gestational age 33 weeks according to footlength. 

CLINICAL DETAILS 

** 

Maternal History: Age: 32 years, G4 P3, Booked, VORL - Neg, 
Gest 32/52 

Habits : ++ Alcohol/Smoker 

Delivery I Mode I BBA at Home 
Apgars I 

Birth Weight: 1830g 

Date of Birth: 
Date of Death: 
Date of PM 

30.11.1999 
Dead on arrival 
01.12.1999 

30/11/1999 
01/12/1999 

16/02/2000 

Continued .. 
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LOCAT!ON I HANOVER PARK MOU SI?ECrMEN NUMBER, PN000189V/99 

PATIENT 
FOLDER 

The body was that of a premature male infant. There was a 
anterior fontanelle. The eyes were deeply set with downslanting 
palpebral fissures and a deep bridge of nose. The nose was short with 
patent nostrils. There was a smooth prominent long upper lip. The 

, gum and tongue were normal. The hands, feet, creases 
and nails were normal. The breasts, male talia and anus were 
normal. 

The external measurements were as follows 

CH 410mm Normal for G 
CR 295 
HC 306 
FL 66 -L 

67 -R 
w 17809 

Thoracic circumference = 
Abdominal = 

237mm 

240 
Intsrcanthal distance = 22 

of 33 weeks 416mm 
293 

65 
1663g 

Lungs The right lung was bilobed with a partial cleft in 
the right upper 
bilaterally. 

lobe. There were extensive 

Cardiovascular System 
Venous Normal 
Great vassels 
Heart 

from the arch of the aorta 

Foramen Ovals and Ductus ArteriosuB : 

Liver 
Gallbladder , Present 

Normal 

No VSD. 
Patent 

Pancreas 
Gut Clear liquor 

meconium in the 
was present in the stomach. 
terminal ileum and R. colon. 

position of caecum ~ right iliac fossa. 

Kidneys 
Ureters ; 
Bladder , 

Normal with prominent fetal lobulation. 
Normal 
Normal 

organs t Normal testes. 

The was 

Continued .. 
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LOCATION I HANOVER PARK MOU SPECIMEN NUMBER: PN000189V/99 

PATIENT 
FOLDER 

Lymphoreticular System 
Spleen I Normal 
Thymus: Petechial haemorrhages. A nodule ?lymph node was present in 

the neck. 

Endocrine System 
Adrenals: Congested on section. 

Central Nervous System 
The gyral pattern was in keeping with 26 weeks gestation. The surface 
had congested meninges. A superior temporal gyrus was present. 
On sectioning the fixed brain no obvious abnormality was seen. 

ORGAN WEIGHTS 

Brain 
Heart 
Lung R 
Lung L 

260g Normal for 33 wks gestation = 
13.0 

T 
Liver 
Adrenals 
Kidneys 
Spleen 
Thymus 

Lung/Body ratio 

25.5 
20.5 
16.0 
75.5 
5.0 

19.0 
4 

8.0 

Brain/liver ratio 

Placenta 

0.025 

3.4 

Membranes lincomplete 

(n > 0.015) 

(n 2.5 - 3,0) 

Cord insertion 40mm from the edge .. 
Cord length 380mm 
Plate measures I 160 X 135 X 25mm 
Weight I 285g 

227g 
12.7 

37 
69 
4.9 

16.1 
4.6 
6.5 

Serial section showed a marginal haemorrhage and pallor. 

Radiology 
Ossification centres present I Calcaneus and talus. 
Short limbs on X-Ray. 

HISTOLOGY 
Placental 
normal. There was stem villous fibrosis, perivillous fibrin deposition 
and acute congestion. 
No cause for the premature rupture of membrnaes was found. 

Continued 
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LOCATION HANOVER PARK MOU SPECIMEN NUKllER. PN000189V!99 

PATIENT 
FOLDER 

Sections of the liver showed mQre congestion of the left lobe than the 
EMH and normal bile ducts. There was no fibrosis BeeD on 

connective tissue stain (BSR). There was sparse iron in zone l~ 
No iron was present in the which had normal white and a 
trabecular pattern. 
The head of the pancreas was normal with sparse EMH~ Occasional 
islets ware BeeD in the tail. 
The colon and terminal ilam 
The oesophagus and proximal 
Sections of the lung showed 
dila ted lymph" tics! 

had inspissated meconium~ 
small intestine were normal~ 
pleural and interstitial haemorrhage, 

o~~ema and sparse Bquames~ 
The parathyroid and marrow were nor.wal~ The thymus had 
interstitial and petechial haemorrhageB~ 
There was also 

of 
in the and adrenals@ There were 6-8 
Adrenal fat stain showed sparse fat in the 

deep fetal cortex~ There were absent colloid stores in the and 
nodules. 

The rib had a s junction and mild 
Section of one eye (7) showed a small optic nerve coloboma. The retina 
and lens was normal~ 
The and cervical cord were normal. 
Sections of the cord were normal. There was a filum terminale 
with a large central canal. 
Sections of the cerebral cortex showed 
matter. Betz cella were seen. (A22). 

oedama of both cortex and white 
The meninges were congested. No 

change was seen in the 
Sections of the cerebellum show delayed maturation with an external 

of 2 and Purkinje cells without nucleoli indicating 
maturation of 28-30 weeka~ The pons and medulla were normal~ 
Myellin stains showed myelination of the medial leminiscus in the 
medulla (aexpected at 25 Weeks). but not of the pyramids in the pons 
(expected 36 weeks) • 

l'lNAL POSTMORTEM SUMMARY 
32 year old, G4P3, booked, VDRL - Neg, gestational age 32 
and smoker. She delivered prematurely at home - birth 
male infant with fetal Alcohol 

The or 

- Premature male. 
Gestational age 

- Evidence of 
- No 

at autopsy were 

33 weeks to foot 
cal Fetal Alcohol 

weeks alcohol 
16309, a 

cerebral maturation:- External pattern of 26 weeks. 

- No !UGR. 
lobation of R 

- Short limbs. 
Thymic nodule in the neck. 

- Optic verve coloboma. 

Cerebellar maturation 28-30 weeks. 

Continued .. 
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