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Th~ most common caus\."s worldwide or inl~mt 
mortality ar~ dehydration from diarrhoea nnd 
pneumonia. Other major causes ofinbnt mortality 
include: malnutrition. malaria. congcnitnl 
mnlt(lrnmtion. in!Cction and sudden infant death 
~;yndmm~ (SIDS). Studies conducted in Nignia 
showed that 19(Yr) of inh1n! mort::tlity rt~sultcd from 
birth asph) xi a. :H~-!1 Jl·om severe infection such as 
pneumonia and diarrhoac. 24% fi:om complicntions 
of prematurity (lo·w birth Wl.~ight) and 7% by 
tetanus'. 

The \Vor!d health organization (WIIO) in its 1005 
\Vorld ll~ahh Report "Make Every Molher and 
Child Count". reported that the major causes of 
maternal deaths are: severe haemorrhage (25%)). 
infections (13%). unsafC abortions (IJ<Yo). 
eclampsia ( 12%). obstructed labour (S%). 
complicat~J pregnancy 20% and other indirect 
causes (8%)_ A few of such indirect causes arc 
malaria. anemia. I !IV I AIDS and cardiovascular 
discas~s. It is further reported that lack of access to 
skilled Medicare during child birth is a tactor to 
high inl~ml and maternal death rate. The 1ragedies 
of these pre\ entable deaths. high maternal and 
infant monality come with a high cosL to the rest of 
the society'. 

O\·er the ages several methods have evolved \hat 
arc used to assess and monitor fetal and maternol 
well being. These methods range from physicul 
examination. rectal examination to biochemical 
analysis Qf tetal tluids in terms of amniocentesis 
and cordoccntesis ,. Some of these methods of 
assessing fetal weiJbeing like amniocentesis and 
cordocentesis expose the letus to the risk of 
boosting antibody concentration which has led to 
miscarriage and pre-term labour'. However. 
cordocentcsis is still best reserved for monitoring 
cases in which severe tcral anemia is suspected and 
intrauterine transfusion is likely to follow11

• 

In recent yenrs however. two methods have been 
developed to assess and monitor fetal and maternal 
well being following advances in medicine and 
technology. They arc tetal biophysical profile 
scores using real·time sonography and feLal 
multiY~:sscl Doppler velocity waveform analysis. 
Both m~thods arc non invasive and provide insight 
into t~tccts of Ictal responses". Although real-time 
sonography provides anatomic inl(mnntion. it 
lacks the anility to provide physiologic dnia ns 
studies ha\'C shown that the ultrasonogrnphic Ictal 
biometric measurements nrc weaker predictors of 
ICtal conditions than Doppler mcasurcmenlsJ(' 
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Studies have shown that the ach·antagcs or studying 
the MCA rather than other \'c.!ssl'is is that it allows 
measurements of velocity \Vithout angle correction. 
b~causc in the axial plane . the angle or insonnation 
ol' the MCA is close to 1.eru degree .impro\·ing 
reproducibility and the association of i1H:n.·as..:d 
blood 11ow vdm:ily in th~: l".:tal middk \:cn.:hral 
artl:ry with fetal anm.:mia is the n1ost promising ol 
non-invasiw tcsls that has ht:en report~d'·. 

In u study to cstabl ish rcl"crcncc r~ngcs and stand::ml 
pcn:cntik-curves ior Doppkr i ndic~:s rcsi sl<IIH.:C 
index!}{!) and systolic 'diastoiic ratio of the l"i:ta! 
middle CL'rebrul artery color Doppler 1111.~asun:rm:: nts 

in a pt:rinalal centn~~. Meybcrg l!l <ll I' shmvcd that til~ 
increase in the diastolic component in the middle 
cerebral artery or the last third of the pregnancy 
<.kmands rdhcn\:c ranges by using percentile 
curves; and ti.Jrther strl:!ssed that knowlcdgc of !he 
reference range helps io discriminate between a 
normal fetal situation and disease. Meyberg and his 
team th~.:rcforc. recommended that because of the 
dilrerent absolute ranges \·alues shown in literature. 
each perinatal centre should dcYclop their data. 

This recommendation for population-specilic 
Doppkr range resistance indices dctines the basis 
for this study. ll is hoped that by providing 
population specific values racial bias will be 
reduced and the values obtained can be precisely 
used for a more objective and cflcclive maternal 
prenatal care. 

MATERIALS AND METHODS 
Study population 
Six hundred pregnant women aged between 17 and 
42 years with single gestation who presented at the 
Antenatal unit and sent for ultrasound for 
biophysical profilcwcrc rccruitcdrccruitcd. This 
study was approved by the. Ethics Committee of Jos 
University Teaching llospital. lnt{)rmed consents 
were ob\a\ned from subjec\s who met lhe \ndusion 
criteria and conwnient sampling was adopted to 
recruit the subjects who were willing to participate 
in the study. 

MRTHODOLOGY 
Technique :The technique standardized by Sanders 
1
• was adopted to measure the biophysical profiles of 
subjects as tol!ows: The subject lay in a rccurnbcnt 
or semi rccumhcnt position \vith a slightlalcral tilt 
on the couch. The maternal abdomen was scanned 
us ing a 5.5M11z transducer alkr a coupling gel has 
been generously applied until the foetus was dearly 
seen and the toetal skull shown in a transverse 
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p(.~::.i 1 i...-~~~ . n~~ t1 i ~)ad-tl al ~~ i ilJ)K·~cr '"''L~ ml:'il~un-'.1 o~1 
ih~ ~nm~Y~-rs~ sto.c[i<Jn (.r 1h~~ k~~1 skuJl <!hO'I.v·~ng 

d~'("i.ll~n· ~kLLtt ow~in:.:-. ;~ -:>h-tl\t miJJml! ed~o, c:av,1111 
~~r~ um pa:: l bci l~um_ ha:-:~ll L~i:'ii~~~~ ~1 nd dutl mrj _ 
.ll.k" :-:u~L'ni('D~!- w.:!n.' frL>m thL; i t!i~a::f b~1rd~r of 1 h.e 
~k l! ~ l fE~ [hL~ <'!uH~r ho.:}y f)~) t~~ ()pposit~ ~;lk ;l-s skuB 
; ~~ ~how~~ i ~~ fi gmc. ) . A lxi~~min<d ~' F~x.-milft:n.-iln' · · 
th : _~ \.,.'l~~ :n..:.:l:O.:.ill'<.'<l on ~ h~ h.1~::~.:d llndom~;~ l~l 1hr. 
h:,·d -<>f Lh() p~'!-~lil! ~~nt.::;. lm d 1h~ !i v~~r. :;l~wi~\g 1ht:; 
l~~~~b i I ~o;:<ll n : in- iH)~~•L ,;u.k~11a~ g~" n (I_ >ih1Jr:<\~ h ~m~ 
[he ~~..,.~~1..! <-md 1hc f.::mv.ml !.:-n_f!lh Vo'i)~; IHC&:\lHI.."<~ 
~ hmg 1 he ~ix h s!w~~,; i ng. I'L!JH~~r~l h:..":i~cl ~nd ~he 
.:..~C.l~ldy I C'S. lt~..:!:'.o! \'IO:r~: ~j~Q ~,., ~-i k;,ll<s{t:' ~he 

gl'~L<H k·~~-~~ i!~~L~ :J r1d L!K' fl.~~t.C.~~ W'l.' i ~hI. 

Th:..· i~dmiqu<": dr,";d{"r~d by ~tc{)h~~d<:s ~t ;"(! :< <\1Ht 
~~ iln,~:mJ i :r.c.:d by M -..1 i ~t ,d 1 1)9~ & .·\ bd·d-F.:-::~1~:ih ''· 
w il:'i iJ:'i·~d i r~ ~ k il)(:~~u rdJ 1-:r~~ i ~r I hL" r~~l ~I m idd k: 
~,· ~~~~ hr~~ ~) IKYi<t~ Df>f~'>fl'~· w <l ~ ·o:;-J(~nn \'<: l<'d~ ~cs. 

n,)ptJkr s;;<Ln,~ w<:rc Gl)IH! ~v~th th>::! :,-;1;bj~~n~ I yin g. iH 
a r~~o:.:111nb~n1 or :::.<:-mi ((:(L~m~)';.rLI po:i:i1im:! '1\'i~h ~ 
:-.tighi l~1cra~ ril;~ ~hi ~,_,_· ~:-; In m~i1imtz~ !n~d~ ~1ffhc 
suhjc-c~ dc-l.:d~}f}i ~"I~ -::.up.i~'~ hypl){C:ilsis.lJ) syndmnh~ 
dUl~ I~} c:r~.o· <l ~ <:1•mp1~!\ ~i'i.~~). S~1mp.h: "-'0 lu I})C.:. _, f :t' 
J zmn W;J.~ =~t'>~d . 

Hy :<..;Qmwlg lh~ Ln<Jll!tn.:J I .tbclvm~':l1, fl ~~~n~ \·.tr..:;:L' 
~{'L' L ktr_ I ~f rh~ fcl <1 ~ ~l!<.i.d W:1$ O:.lhtii i r<(..xJ l'!'j' 

u i~ms(IIH> glj'l;f)hy u~i n!,!. tl~c ~. 5-M H '( ~~m·"'~ I i~~c.:ar 
p-r-obe_ ~ nd 'l.' 'j k">t Hr.1v.: map-ping W:itS u::.t!d 1 ~) i{.knl if~ .. 
I hr c i rek 1'\.f Wi I! i;; <)nd ~ h::.~ M i,td lc:.' C(~l.(!bt"<.~o~ Artl'T}' 
tn:o::-dy i n.g t~e:: ~1nt~1 ·i (>~' ,-.·in~~ of ~ h~· ,:.;ph~no~d bcmt!' 
J'lc~r the b;~::;~ or ~h~ SkL~U. !U t!lc ~~H~I (\f ihr,• k~~l'J' 

wing of !hi.! _o.;ph~~n,,id Ol.)ll>..:.. ;he m iLkHL! ~~t::n:br~ 1 
~rt~f)' w~$. ll-:.n"'on:-:.~r;.HL~d ~~ ~ ll~qj ..,')r bran{:h L)f lh~-:
ti~k of WiHi:o. (wh~c:h rLII\~ .iJH!(~r ... ll<H(!mU~: <iS 

sM'IVf1 i~ '1~J;nrc.·. ~ ·). Th~. p uh::!c~ '\l·;w{." [)oprtkr gL1~{' 
w~~ I ~wn fll ~~~:~~d em th.?. I} I'{';( ~~~l<l ~ orw-tbinJ c_)f th.~ 

M ~ddk C c.o~~rr-tl A rtc.r;.· ~r!d 1 he. <mglc of ~n::;c?nit~ [c~n 
ii.:~:-; thu« 1 5~ ~~·.:,~:, i.lf...:=.tf. A l25-Hz high~pi::l~~ n!~('( 
wa:.; ~:K-d I~) ~.:l;~~~iiJj!il,' ~igr.~1s fmm siQ\dy moving 
1j~'!iucs . AaerHion v.·i~!; ~~ken w 'LV(tid .ilny 
mH·H ... 'I.-.<:~!,i.iU)' prcs>::UL! em t~~; ft:~al be<Ld. ,1. t t~<t~! 

1hrce- ~or,.:;(:'(:ul ~vc u.:a..,.'0fo:)rnl:!>. 'n the~ ~b~C'nc.e _., f 
f~;~~ hooy o:- bm~~l'ling Hh(P• .. ~menrs, wcr~ F'.l'-'{~·d~d 
~nd 1 he.: high(...,;~ po~n~ of ch.~~ Porpl~l' w~vc fQn-n waf's 
co-a:,.;.sdc:r<;:Q ~;-; [h~ PSV { i.:nl}~ }, 'fht:f.>,:; Vl:llLLt:Ji. W('ft,' 

~f E() ~~<}kH l.a(C ~he l'eS isHv~ indi{:CS { pti~S.'2!i f11y 
mde:\, n~~i~~i v~~y 1ndcx anti sySlQh{;~d iasto·tic 
rat~o· }-Mean o,;..f'! lu~.~ of tl~ indk!!~ W¢Tc ~s-ed {O 

cor:~struct pNC!:!nl !k v~hl1"-:-$ . PeL1 rs~''!:'; ~'H'Tc~r~lso:') 
and T~gr~f.eon ln .. odd~ wet~ U!'i.!d t<~ J~~.cffi'lin~ tf1c 

rel~tionshi ps b<:~WCC.:(.I fo~o:til ~ tl~(.)ffictrfC8> 

hk~phy~i(:al profll ~-:- ~c;.<1r.:..~~ .·u1d DC?ppkr r~~j:'i1 i vc 
indices p~rr:~mc(Cr-!1. 7,-~~-:./i~ w~~ m.'.;d H:o ~ompilrc- tht
mr:a n;:; ~,o·a~'lCS <~f D~lp·r.[c:r i n<i i~~ with C(H11b ~~1~0 
htnp~ly::: ka ~ ~f{>n1..: !:r£~tc~ ;l nd c:nn~r~ ri !'.<~11 '.l..'(l~ dso 
m~d~ with CiiUr.o~i;m V;ltu.es. l..t:"-.;i:'] <'l-f :;.igll~fi{:'an~~ 

Wfi:C. LiC.Tt::p:~d ~1 r< 0.()$ 

ftigu re I~ 5(1-n(lf1r<'lm ~w;1 .. v ing n<J.rm<d Sfll'C!~tl ~ 
D<1p~~h~ r tv~Wdtl!i>TI <ma.~ys~=' l)f H'lc ~{..,.:_~ ~~ t midd1t
t·c:r<:brfll an cry .-11 2(~ v.-e¢k:s t•f gc-~ta1 i.:.'n . Th0 pea~ 
sy~Enl k \ 'C 1{);:; Hy ;J ud the (."TKl dia~tc~~ i<· • .. ;:::-){IC'jiy ~~1-r 

h ~gh I i ~hr e.! I i~\ 1 hr ~JK'r:n<\~ w~vt·f o~m ;)~ .PS V .l!.~c.! 
EDV fN r~:rt< ~)'~t-<~lic. \.·do('.iLy ~md c;1d diu-::.wlk 
'\'d(.lc; icy rc;~~cs ~ ... ·ct Y- whi I c t~r. MC A (k1J•)tC~.; (h~ 

middk l' l.:'rcbm I an~.: ry i 11 'i.'U~E..,ur. 

R~.o•umo· 

:)i); ~!.-:Mn~d .~i n,g~~.:tnn p~~.:gn~~ll '-"'(!m1.m ~~g~l b~..=lwc-e"ll 
1 '!y-ci'lr~ iliKl .t1 year.~ ...,·crt:" ~taL,t'ltd ~(I ik~c:rm i I'll~ lh~ 

fi.'N.·~~ I b iomc:~rks ~tnd 1).:~pvk.:r r~s ist~m .. x· i n'Hi:~'8. Th~ 
mc-<tl~ ag:::: {}f S'.ll'j~c;~~ \'.:'~~ :2!'SJ :l'S.l7 )'~~~-s w:~~ ... 5:..?~:;, 
(>f ~u~ti.'C:t~ ~(.){\~·~ 1hL· ag1.:~ ~f ~ 7 :\nC J fJ }'Ci\rS~ rm:.lll 
::;'.m'a.: h:Hry W.:J~ 2.). 1 ·.~ !. 46. 

V<~.I11H~on l'>l' !f'lc pul~1.1i I~~ y H~i'Je:-: \\-:~h f-..:1<11 ~~.:,;t;!JII<:-J~l 
a_~e :-;.Jn,."t>·:s :.:~mr-lc: ~H .. "'P"~'i.~e ~ntt~~~ m mc~l'l v~~~tJ~ ~,..; 
to~kw•:-. : LH9:W.2~a1 11 w~~b of~~~3!ion . 1..2(H0.5? 
at t-4 wc.:c.:k~ g-c:sr~~i0n.l . LJ_-:-1U ~ 'il 16 v.·~t"k~ 
l~cst:ll~r>nJ~. 9.H (~. ~ () ::s: 2(J w~d<: :c.. p!~~;~~ itm ~ . ~ 'l·~ ( ~. i t.o ~Ll 
], ~ wc:.c~::s of ~e:s~nli,m. Ln~·O. ~) ~~ 24 wc-c:ks ()1' 

~~!>ti~(~(~n. I .l'l<H.O .1 4 at 7.6 wookf. ~e::s.1im1. t. ~ .':-.'::0 .n ~~ 2 S 
w C() ~ ~ ge~~ <: [ z<.l n J . f}IJ':tO . 2 2 "t 2 ~ w C{: k !> l') f 
g~'1a.tit~). {}_~.);;.H .11.1' ~~ 3-2. wtck;s ~csta~ icn. v. 9{1:1:(l.2U ·~~ 
_,(, w~k:; r.f ((~1~1 icrdl. R:l·J:(}J .. ~ Rt .3 ~ '"''tt.k s. i'>fgt.~L~!~~HI 
:JJ1d ().~~~-(1. Hl ~~ 41 Wt.."'.!~~ cf l:l~~mt~on . HL~ :,.;.b(~w fl 

pl)rdbO!i' pO.t(Cnl ~naming j)'~ VL:I1:Jt~ i5t 24: wceb of 
g~~ta~mn ~ltd il:.."Crc:~~d t\l'l.'l.';;mls tild '..lf ~c~1fl~km. A 
n'f.~ffi~vc c.~rrclazion Wi15 ~ho~·fL ~EJ !:':t1~t belu.'~r1 
g~sl~~[anal ~g~ and pt~ha~ihty 1-od~!I(P"'
(t .4 2 I ~r'()· 05. The J'tgl't..~~in~~ c::urv~ {l{jU3.1 ~Citl of ~h ~~ 
rd11~ inn~ hip ~·.) s ~ ~pr~~s C!d rnathcrn il L~-L'a I b· p,,~ 
foHO\\'~:'fi\~~SL'! j~j lj' i:nC...~X ( f'~ ): ~· 1.290(/.:_•:;hl~iC)I)f!J ·~~C:A 
f'J.Q!i9 

.~ 
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n k~u~:o; i41J1 

,\ pp lit::tl io n .. ,r Oupplt.:r in P'-'u i ;.Jll'ics is incr ... ~L~m~ 
<ln:-.· by Llny. fimy seal(: snnugw phy i~ oll~n 
ll l llh ln.:lj r,..::.-forrnt!d lo -:nduah: high rist.. 

(1H.' ~.rrant; 1~ t\ I thH\1 g.h this ;p rcwidt:'s ..tnarom i c
i lLfOrfii iU iiJR. i I I ~ll"h' L 1lc~ a tli I ily l<l pr ' \' i4.l l! 
ph~ si(l ltlb!,i 1,: J~1l.a. Du1'1~~ Dupplc-r ullr.nc;.nu nd on 
lhl" otlln h•ml1 hJ :-; ~ he pL,[C illJal [u provn'ft.' 
ph~·~ao lo~i c 1 n torn1t..U~•n ~um,:l!mmg Ll11..· mhJl.IJ • 
lX~n.:.bml llflt•ry h li.Jud now ~1 ncl l'cJ~m llt~ I,". Tll is. is 
mad~ J"'.l:;o;illl~ b~."C~nsc ~:JC h \csse l has tB :-<pt::c10c 
nl)pp]('f' S i~n:Wllf'!!'. ;;,n<J S~\ nlw s ioiO" R<t] il t)d, ' 111 p t"> 

po.~Lh~J..1giri'd ~hurt~;-(':;; .,r \'C'll:id~ ·;1n be n;t:OgniL~ll 

h~ [fa:· t:\·;d ualjr..m of Lh~t D pplr:r sp.:ttrum. Pul-.t!d 
\\·;J' I!' I Jc ~l., t • lci is. use~~ lO idcntif} \ '('~1:;. .al:i~.!).:) 

t h~...·iH.J in: Um1.' L" l ~'t:-i L~( and f1allernofblood tlow. 

Th~ L1 n..lml!" (d' 1 In~ su.1d · ~I cJ .,.. L"cl tl.r11 values of the 
rn itld~c ('~re bra I arLt>r )' flUis~ttllil y ~m~.x ris..: 
t! ro ~ ua ll)' \\'Uh ~C:i{ nt bun rer-tc h ir1 t~ u f'll!il it. 
( 1..22=0.2~ } rll :!4 v.:~ek.::: of .g«:s~tiun wuJ 1lu:r1 
dccn:as.o..- 1ow.u~Js th~ t.:nd of prc~n::1ncy Ltm~. 
a;;h.:munstrctLint!. pi.!ru bvlio.. patte-rn or an in, ~rtcd l '· 
sha IX" I' hi :s limli ng iJ> in a~r~rll.e111[ w il h rt'pnllls ~Jf 
m•m} in\ L"stag.ators ,.,..h'-1 shu\1#-ed afle-related 
chan~~ o~ pulsa•ihL) md~;:< \ \ILn Lhi s parabolic 
I' I . I '"" 11 

• . I ' • as: •1on ot o,:n lll..' <> ~ anu Ebbm~ t1 ai.:J 
hu\! L:\cr. t.lt."lll('ln-.trJtal \itlue.~ ofmiddl ~ ~r~:bral 
:.nt~~ pul :~:;;:H-111> l !ldtx ::.J~gh f]j' m i gh~ EhtJn tnt! 
ri!Su[ts uf this study ~~p .... "CI:J lly in cad)! second 
trimesiN und luLl' Lrimrst\!r '\\•llh their pcnk Yalues 
b t"h\ ~~~ ~ M.z and 3fru w1...-ck~ of fl.C':r-;11.1 Lion t)S il_g.am:sl 
.A \', 1,.~ !... :-. r (:t:'Ui'lktJ oy tlli :;; study. 

'Jlh."lil.." (XIn-~ol it.: ~llh!fJI o f \'af Lilli: 5 <'If oc:n:br.tll 
\'3M.'Ular R"'Si.stan~:..: is 5pc<:ul~kJ to ~ tiuc to lhc 
r ;tpi d incre-..tsin~ volume in 1hl: c;(:fCbr.- l ~,oo.~scub.r 
bct.l in bnth ~a· I~ 41nd f:1~c ~L'!;'(;JJdion t.\' o.."d:. :and Il l\' 
n.'t.l i~tlnbuticm lia\'o••ring hl.ood supp[~ to ~ bwin 
mfh_t1.:1lcu.J b) ph)·SI olog1 C'fl l t'r~oetnJ O'<)"gt!'mdion 
n."ll llt-1 iuh IL~ar ll"rm ~' Som..: n.: scar..:hl!'r.s :5llggc~t dw1 
l h ·• J;nld~!fll I al l in value:- of the puls~uili•y iml~ ... 
wil h ad nmc:i.ot! tQ.erat dt! ,.~Jopm~.!nt csp«i~l l ) in 
1 tk· lasL len w 'cks ell' gc fnltoA iJtlt!'f reaching ~d~ 
\'~~u~s pwt.abJy reflec ts :l dect"mse in vascular 
re-; i ~1<.un:~ ~VJth ad\·.~udng ~:s,~•uunal age or an 
as"i1lC! i 'u i or. , i Lll ~~.).\:Y dhunuc [ric ac: id rmtlucl i 1 tn 

1n f.:t ::~l hr3in \ to'iCh con&« tuent lbJI in '~~ular 
~i ~~ um:t: 1 ' 

A pJausj blc r~aso11 'or 1 he u i lf~.rences o b!ieo·~d m 
'-'•• lu~::~ of puls3til il} 1 m:l.e~ :l~ R'!'ported i 11 this s.t!KI}' 

wi•h ulh~r.. c-onmdtcd ~ould b~ due 'Q tht' 
Jitlercm:es i n ~rady mc~hodo l(lg)' utlnr>lcd. l'vr 
t.'.X~mpl.; "'"'bi le •Jie nn.~nt ~t .. dy v.-as rrospccl i vcl~· 
dt,n\! wilh :l. c:mnpk si1..: nl (i( I(J nt1cJ co\ ·cr-:d 
lx I '\o\'Ctll 12 (('I 4 1 '"''Ct::k ~ ~·J' gt ~l:•liun. t h._. :c;;tudy b~· 
Mari c1al !t Wtl'S ret ruspct: Lt ,.~ ll11d i ncJudct.l ~ 'nl y 135 
p.art ic1pants nL l5-:W g..:slul iuoal \'aeck 3nd the c.:ml 
of prc~nuncy Kr.< h¢\.'<1 1~ L ~~~~ in I ntl.ia us1..:·d only 'JO 
suhiccLS. fC.~r h1') sludy I his eQUid lead tu i:npnxisl .. 
&::<; l i m!;)tion of 11~ r~~r~...-s~.on rn o~ld , This Jind•ng 
a 1-.< 1 ~~ 1{1 shuw~ L hal l)l:l"h~,ps ~cnctic dive tsity 
tllh.i ~~wimnml!n lal ~t'tl~mph::- cvuiJ p l~w vit<~ l role 
i'l.'l ,'311 or r opulut. ion uynumi..::s ~ ~ ~k1erminin.g 
OupJ.)I('r pnramclc r.~ n-;. ::tlggt:sltc.l by TaJ.lil fl tl\1 ~t a.~ 

! 
1 
as thf:SC ptuu mt: h: r~ ;.1n.: populaLI011· 'ifl("'tl fie; 

S l mh..:s ha \'e s11 owtl that fnr.:\u"i~S th•u ~n.· 
i ntraulc rm{: t:. n .. nv ii H~SLf lded sccomJarY tu 
plu~ento.d im;ullic it·m:y n.'4Li~Ln ht llc tlruitr blood. tk •w 
from the peripJwry tQ t.hc Na.in in H pht.."rl•-.rncoon 
...SI!scrihcd ns 'bnur'l •SfXlr'•r,~' ••nd lhts Jvmas LILt: bm>is 
I vr I in Len I Jn~nnt;c men L u r toctu!'es a• rtsk o 1· 
inlri!utcrjnc ~wch n:.o;t1 ictimi •~in~ puls.ati liLy 
Jlld ·:-. II .sc M:1 n e I :al :~~ and V} as CJ al " 
J~.monstmh:d ;n theirsc1~mte,. '(')fks that the MCA
PI i-; decn:aSM m lbd Ullor a.L risk of in1t.:mteri n~ 
gr0\\.1 h re.c;1ri c• icm ([ U G R) ill ld ~L~ggcs:h·rl tha~ i 1 
i:I IU hJ be: <l ~(~\')d pted ictor 0 r perln:.tlul rnurbitJit Y 3Ufl 

lll\>rto.li1)·· Ttw n.:'<;uiC ut tht SflKi}' .ma)' bt> U!it!t.l to 
le L~~• iclLmutc r.im: n.•sl ri~1,;:;d f o..t u~~. foi.!La I 
hrpoxia :.tmJ. :lc i~lv~ i ::.- as t his 111d ·x o;:hant;e 
signiticnntl) .. in the~ c lnt.l it i uns. 

Pei.1rson1:> corrdO:t t ion~..,rM( 'A pulsaliEity ;nd~:x w i lh 
ft>1al ge~talional LlJ!t' shllW~'(I a ncgrtttvr.: n:l:lht)flShlp 
(r - -0.276 at 0.01 le\·~ 1 2·t~tkd) T hi !'. rci::J Li~msh•'' 
u l.;l•) y idd~ a re~ re-s.-;1· ~ t a .,;t~rve equal iun 3TK..I 
mntln;nli.1Ckflll)' ~ . ...:pn:~~ Ds fo lim" :~ : pu bali I ity 
inuex=O.S26 ""0.00\)0.·\ 'I his 1\;:I<~ Ljon.~hi p wu~ 
::,u~t Liar Lu r ..... porl~ of T;u7.mans et al u. TI1is 
rl'Rttho.:mEJ'i~al •1•UticJ wh~ll L•s~ could ht: ::. gut'H.l 
()ledktor <11' ~ri na1:.LI •nvn)•d•ty and mortal ily 
~-:fX>C i<.~I J} in t mutcri m: ~ttl icu.:<J f4Jdust:s 

[ksu h oflltis stu<.h showl..'d that m~n v:tluc:s ofl h~ 
fo~ca l m iddk cer'\.! bra! arli!"l') rcsi~1i ity int I¢, 
i rLCt ca~..:: gi.JliUilll y ~ j Lh i11..: n;~ inbl, gcstatimti>'ll a,;~~: 

'\\ t ll! ~peaknl3 1 ~J..sofgcs•aLion . Th' raUt:rnvf 
1\·sul t of this. swdy as \>\ •r.: I! as t h.:: o1ta1nn1cnt of r ..:-iJ ~ 
"'ul "·4..~ were ~ im1~nr m 1 hHse ofHcd\Cr c• af'. fit:tun:s 
were sir1lLhtr lo lh r \\·orl of'l'al l'dmm ...-t al 11 hnl 
cnn:J.i s-t..;nt ly I tJ""'C' r than thoM: l)j M~ri1 ~1 {'I "'.:mJ 

b 'I l: bill~ t,:4 aJ· 



R uj iwetpcmgs.tnm'~ on the oth-:r hand. ~slabJ ll>hed 
his nomogmm tbr M(' A R I bet w(!Cn 11-'2() \\l.' t.: ks of 
g~!{• al ic•n tJ: ·•~•· •nsuni(!d d ~r-ens• ~'~ v:th1.4!!\ .. r 
m idd Lc ~rcbra I nrlc ry r..:: s i stL vlty itldC;'ot; wi th.o1111 
~.;xhibitJn~ IXlrnboli<: ptlH\'rn. 

.-\gam. l he ~Lrilll 'II . c ..:han~~s or' cerebral '\'aM;ul:..r 
re~istancc has bectl i•UribnleJ £0 the rop.d 
t flt:re~<:n'l!£ vnhrm~ tn ~ foeta l cc~bra' 'Ya.«<.:ul:.'lr 
bl,.),i in .:or ly 1nd bL~ ' i!'sta lional wed;:. anJ lht· 
• ~d i l\11 rthl •llun fa' <lllf i n~ h l1)0rl su ppl~~ 10 du~ brain 
i nilUt.."alc~o.~ oy ph)' i vlng1~n' racro l ex y~er1atlon 
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