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CHANGES IN FETAL HEART RAJE ASSOCIAJED WlTH ACUJE 
INTRAPARTUM FETAL DISTRESS 1 

c. Méndez-Bauer, J. Monleón, G. Guevara-Rubio, C. Casacuberla, R. Bustos, 
G. Giussi, L. Escanena, R. Yabo, and R. Caldeyro.Barcia 2 

In present-dJY üL~tdrics, it is very Jm!,ortant 

to diagnosc .(tult: !nrtapartum fetal ,-listre" as 

.'iOOll as possibk, heillre irreversihle damagc )$ 

I'roduced lO [he fellls. E'-arly dugnosis, jf fol· 
Jowed by lrnmediate tn\llmcnt, may prevent 

fel'JI k:;iollS thar woulJ othnwi'E handicap the 

indi,-iJlIal ¡Uf lhe test of bis life. 

There are \;lriOlJ'> crÍtGia fOf assessm¡:;: lhe 
".diJil} of all)' llletllOJ of diagnosing atllle 

tntrapartlllll fetal Jlslress Usual!y it is accom­

panied by changes in fetal blooJ composition 
(35, '56, 45) and followed by lh~ delivery of a 
Jcpresst"d IwwLorn (excluding pharmacologica! 

depres,io!1). Thus, either o[ these mar he ll~ed 

to diagnosc ictal di~tre~s (/2,35,36). 

TI", lwo phenolllena :.lre intimate1y r~bteJ. 

Th<~ JCl'rcssion of t!Je llewhorn (togethn with 

,ome pcrmanerJt neurological sequelae) js mainly 

due to rhmagc tU [etal cells, p,lrtinilariy thme 
o[ the nt"I\PUs system. There ,lf(' t ..... o main 

cause, of fe[.11 cdl Jamage. The ,lbnormal (1111­

po,irion ol felal blooJ dllling ,¡Cllte intraparllJm 

fetal diwm (1, 7, l(j. '2.1-1.15,36,43,45), 
10 C(J11scquence of iml'~ired tx(hanges hetween 

¡he 111()\!ler and the ¡etus (7), produce, fetal 

1 Th" .'ILltiy ",,,·,,,,d ;upport fmm gr.",' PR/L'RUj 
~lOl of the pJn ."""L'rLC:In IIcalth Or¡p";zJtie.,,jWmId 
HeJlth OrgJni""tion, ""ti fro"l grallt HD 00222-06 01 
(he :"lalio"aI I""¡,ut,, of ChilJ HeaI1h :<nd lJuman De"el· 
opnH'nl, ll,r1Lcsda, /o.ür}l.uld, l'.5 ..\. 

"P"''',"''1c,1 h\' ¡lr. Mén,I,'z·F.""". 

acidosIs, hypllXia, hypcrca¡mia, and similar (0[1 
ditions (7,34,46, 4,lJ, 49). Further, the cncuLl­
ti,m of fetal blood may nOt assure an ade'lu:l.It" 

~'J¡'ltly of melabolites ID all fetal organs and 
li"lIt"S (8, 17, 18, lY, 20, 21, 22, J,lJ). The IWO 

causes mav funClton sÍlnu]taneollslv. 

Ir follo"s ¡h:l( the diagnosis úf fe-ta\ distress 
can be rcliahly h:\sed on a study of the com­
position uf fetal blood or on the detnmination 
of th!.: Apgar score of Ihe newhorn (2). A very 
g"od correJation betwcen ¡ht IWO criteria has 
hn'n fO\lnd (l6, 32, 33). 

From a l'ractical st:llldpoinr, hoth c¡ilcna have 
drawbacks. The fetal blood compo,itiOll Glnnot 
be analyzed when th( oh,tetrical conditium 
make fetal ~,\mp1ing impo~sihle; moreover, thl' 
informati,,n obtained from tl-tis rrocedure is di,­

continunu,; and a wdl-elJllippnl Iaboratory i~ 

necl',>~ary. On lhe other h:J.l'ld, to Jiagno,e fttal 
dis¡re~5 rttrú,pectivdy, hased on a low Argar 

-,eore, has no c1inical arrlication. 

Our ail1l is to Jel'dop a method Lor lhe 
analysis uf the fetal hean rate (FHR) that can 
h<- used for all l'arIy, reli.ll,k, :lnd practical 
diagDll-'!' of ;\Cute inrrapartum [eul distress. 
:'vfonilPring úf the FHR can provide a \'ery 
usdul tool Lor ¡his JlllrpoS(' (5, 6, 8, 10, 27, 28) 
if it can be proved that changes in the feral 
hl,,,,,,l eomposition are rclated to certain \:J.ria­
li<lns in FHR amllhat thl'~e, in tu m, are related 
tIl tht deli\'cry of:l depressed newoorn. 
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Abnormal FHR pattcrns 

Changes in FHR, Jetcn;¡blc by dmical meth­
ods (8), have \leen fo\,nJ in cases of fetal 

distress_ Possih!y as a result uf chrunically 

impaíreJ fete-maternal exch'\I~ges, tfdnsiendy 
aggr:l.\':lted by ulcnne conlraClions, the campo­

sition of lhe fetal hlooJ is altered. In Ihese 

abnormal conlliüons, sClua! a{hprive reanions 

may OCL\1r (8, 13) ¡br apparemly rend to minl­
mizc ¡he pos~ibk haflnful conseljucnccs oí these 

homcost<ltic distl<,hances and to prolong fetal 

5urvival. The cardioV;lscular rt""ponse of the 

tetus is one nI the ¡nost important and best­
known of these adaptive rt";lclions anJ induJe, 

changes in PIIR. which can bc useJ for the 

cliniC<l1 Ji:lgno<,is of fetal distres, (9, ](1, 11, 16). 
Thc FHR recon!> ühtained irom di,trnsnl 

fetuse5 sb{lw a great varil:"t), of pattems (6, 9, 
10,]f, 15, 27, 28. 29, 35,.?l, ?8, 39, 41, 42, n). 
These pJtterns nJlnbiile (WO m,JÍn components: 

(l) SlJS1ained J.nd proionged t<lchycardia of the 

baseJine (22, 39), alld (2) dips II (see bdow). 

In combinarían, rhe,e cOlllpunents may gl'l:e flse 

to A grca( vario)' of 'yndromc~. 

Riu 01 basal FHR ova 155 beats,/mJn 
(rachl-'cardw) 

Thc FIIR tracmgs ~\ww at Ie:lst tour differe-nt 
kinds <lf vari.ltions, which hJ"e been de;;ignatcJ 

as "~mall rapid osdlations" (38, 40, 51), 
"spikes" (25), "(ransiell( ascent," (40). and 

"dipo¡" (14, 24, N). The hase1ine \lpon which 

these vJri<lliOlls arl:" ,uperimpo,eJ is the b;lsal 

FHR (30, Jl, 39) (Fig. 1). 
lne ba."JI FHR, or baseline of the tracings 

(30), is mcasureJ during the ifllen'ah bctween 

dips, transient :\~cents, and ~I-'ikes, and is defined 

as the average vai"le bem:cen the peaks anJ 

valleys of Ihe- sm<ll1 rariJ oscillaticns umally 

prcsmt ín FI-m records (Figure 1). During 

normal bbor. the basal FI-IR a"crages 143 beat,/ 
min (S.E. 2 lX3ts/min) (31). A rise to aboye 

155 beals/min (thhycarJia) is ..:onsidercJ a 
sign of felal distres~ (5.8,31,35, 36) (Figure~ 

1and 2). 

The tachyc<lrJia may app..:ar alone-that is, 

no( be interrupted by dij1s 11 or other changes 

¡ TYPE D DIP5 _J(VER~~~ING IQVERLAPPING 

RtSE. OF BA.SELlNE I 
N01 I MAS~F.:¡' i,,~,KED MOS1 De 

MASK~.Q. ¡N1E~ENlLyi--=..ltt.E .!.!..M.E _'1, 

'",~~o'"~k~ 
'"'outos " 1 , 01,]4,, , ; o 1 1 ) , 

].",GURE l. P~rameter' analyzed in IracinR-' of FBR and 
'~fonologi(al n·\,ti(m,hip to Ulcrine wntracti"m; (38). 

in FHR (Figure 2B). It may be intermittentl}' 
m~,kcd when dips 11 do occur (Figure 2e). 
The interruptions in the basdine are more 

rrolongcd when several consecutivc dips Ir 

...../~" ,"" • 01.
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FIGL'R'. ], Hig-hlr 'ch'malL~ reprc,.nl,nion of basic FHR 
pancrn> fou~d in fetal di,tress. Severily of distre" in· 

CI~a'C, from kIt lo rig-ht. At bottom, ulerine contrac· 

ti"n, (intrJ"mniotic p'~"ure) asmmed lo be immediate 
ume 01 ";'tre". In A, <ontraetility is normal; in R. 
modnJte ulcrin. cachysY!I"lia; in C. markcd ut~rine hl'­

per\'T",lia; in D, u\erin~ tachy,ystolia ami hypertonu" 
FI-IR is mrrnJI in A, avcraging 14~ bcats/min; no 
,hp; lt. BJ.,dine ri'e' abno>mally in B, e, and D. In 

e and D each conTr"Glion ,:.uses "nc dip n, lol~lll' In­

depm(km in e ,nd partially overl~pp~d in D. Broh" 

lin,·s in J) ind;(al~ mask~d (I<lrtion (dcscerlding and as· 
ce",ling limbs) 01 indi"idua! '¡op, ]f. Tachy,ardia of 
baselinc, ah,) masked by ovcrlapping clip, 11, is indic:lled 
,imllad)' (13). 
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uverlap (Figure le); ín these eonclítions, the 
tJchyeJrJía may be maskcJ most of the time 
;mJ 'Tr}' difficult to recognize. 

DlpS 1I 

A dip II is a transient fall in FHR produced 
by a \lterine contraetion and occurring sorne 
time a[ter it (lO, 14, 23, 35, 36). Thc mean 
lag.time betwecn the peak of the contractian 
and the bottom uf the Jip n is 41 seconds 
(5.D.= 11 selOnds) (Figure 1). A clip 1 is 

abo a transient fall in FHR causeJ by a uterine 
c(l[]traction, but it occurs at practícally the same 

time as rhe contraqion. The mean lag-time 
between rhe peak af rhe cuntractiun and the 
bottom uf the dip 1 is 3.5 seeonds (Figure 1). 
Thi~ difference in lag.time is a reliable eriteríon 
for ,hstinguishing dips II fram clips 1. An ex­
tended discussion anJ statistieal analysis of (his 
point have aln:ady bcen published (6), 

Dips r and dips JT are produced by diaerent 
mechanisms (15, 38), appear under diaerenr 
wndition<' (3,24), and have different diagnostic 
and prognoslic ~lgl1iJlc;lnce U. 8. n). Díps II 
are a sign of !et;l) Jis\fc%, whereas dip> I 
apparently h;l\,t no HIl:h orninOIlS ronnot;ltion 
(10). 

Dips 11 are e;lsily recognizcd in simU]¡aneallS 
tracings of FHR aod ulerinc contraetian, ¡¡ad 
can also be JoeeteJ by aJü'lUalt" c1inical auscu]­
ration (8). Their apptardncc lISualJy coincides 
with a rise in basal FIIR aoo\,( 155 beats/min 
(Figure 2e). Dips II may be recorded as 
individual lInits, 101<lJly independent 01: each 
other anJ ckarly rccogmzahk, or they may 
overbp paniaJJy, loslng thelr individuality :¡nd 
merging lO produce a more pf(llonged anq 
marked bU of FHR (Figure 2D). 

In aJdl[ion, dips I and II may be prOd\k~ed 

by the $;une uteflne contractilln, Thi,; panero 

can easily be rccognized from FHR tracings, 
but its recognition hy clinical auscultatíon alone 
may be rather Jifliculr. 

Tu confirm rhe hyporhesis thar taehyeardia 

and/or dips JT are associated wíth fetal distress, 
ín the foJ1owing seetions the presence of buth 

signs wilJ he srudied in relatíon to the occur· 

f('nce oi changes In fetal blood composition and 
to possible depres,;ion of the newborn. 

Relationship between variation, in FHR and 
changes in fetal blood compQsitiQ[J 

Basal FHR and compositlon of frtal Nood 

The results or simultaneous sludies of fetal 
hlood composition accordiog la Saling's tech­
nique (49) and FHR have already heen pub­
lished (7, 35, 36). It can be concludcJ that 
the basal FHR increases tfJ over 155 beals/mlO 
when fetal pH faIls below 7.20 (Figure 3), 
whereas no clear relationship has beeo founJ 
between changes in basal FHR and peo" base 
deficit, or oxygenarioo of Ihe felal blood. 

Vips 11 and composmon of frtal biood 

Dips n are usually associateJ with fetal hy­
poxia, acidosis and hypercapnia (Figures 4, 5, 
and 6). They are not associated with an [[J­

creased base dehcit oE tetal blood (16). 

Rdationship between variations in FHR and 
A pgar S(:ore 

Complete stuJíes on the relationshíp between 
tne condition of the newborn, as evaluated by 

l!.H of FE/Al CAP1LLARV BLOO~ 
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F1GUI\E 3. Average basal J<1-lR In 10-mmute penod pre­
ceding ,ampling from fetal scalp was measureu for 138 
,amples rli,,¡rkd into lwo groups (pH values o,'eI and 
helow 7.20), and gmup meaos were ca1culared. Difier­
t"nec is highly .i¡;n;lic.nt (1' < 0.001). 
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in ¡et~l blood s~mpb ¡, ,¡"n¡fic~ntl)' lower when clip, Il 
WUe prcsem itl FHR tr,eing th~ll wht'n lhey were ~h,em 

(7). 

the Apgar scon~ at tbe hrst minute of life, and 
cbanges in FHR havo: r((tmly bccn publi~hed 

(8,36), 

Basal FHR <llld Apga,- sroTe 

Tb~ grPllp <lf I'lgorous ncwborns (Apgar 
score 7-10) had ;In .lvcragc basal FHR of 143 
beatsjm.n, in romparison with an average of 

166 he;m/min for thc "derrt~~ed" groul' (Apgar 
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Flc.LJU 5. Mron pH "f felal hloo,) ,ample, i. siRtlifi­
c:antly lower whcn ,E~, 11 were prc,em in FHR traeings 
!han when they wCn' absnlt (7). 
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FIGU~E ~. M<'an ~CO, in ielal blood samples is signifi· 
camly hi¡¡:her when clip, TI werc prcsem in FHR trJcíng 
than when ¡he\' were ab,ent (7). 

score 1-6). The difftrence is highly significant. 
Thc rise in lhe basdine ahove a tentativc Emit 

of 15S bealsjmin is considered a ~ign of fetal 
Ji~¡ress. The higher and Ihe more prolonged 

¡ht' ri.'e of the basdine, the worse lhe prognosis 
fur rhe infanl, 

lJtp¡ II :md Apgar score 

POssibJe correlatiom were sought between 
lhe Apgar swre of tht newhorns at the firsl 
minute of life ~IlJ varíou,; quantitative charac­
¡eri,tics of the Jips 11 Ihar had oecurrtd in 
e:lch case. 

Mean amplitude 01 dips JI, No significanr 
differ('nc<:~ have been founJ in the t1ll";¡n ampli­
tu de o[ JlpS 11 between labors dl"livering de­
pre"cJ newhorns and Ihose JcJiverm¡:; vigorou<' 
one~. In huth groups il was about 20 amplitudc 
unil5 (IK3Is/min). 

Total number 01 dlps /l. In the group of 
Jepressed newborm lhe a.,~rage nnmher of dips 
II recorded during l'~(h iahor was 91, whereas 

In ¡he group of vigoml1S newborns the mean 

W;;¡S 11, Thc Jiffcrenc~ IS highly significanr 

(Figurc 7). 

h h;;¡~ been sugg~sted (7, 8) that Jips Il 

shoulJ ve ,irtual1,' absenr in a normal labor 

and Ih<lt their appearanee should be regardl"d 

as a sign of fetal Jistress. However, if the IOlal 

number oi dips 11 rccorJed during a complete 
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F'GL'H 7 .\kan tolal nl1m~\er "f dip, IJ rcco"k,! during 
labor In gr'-,up "f 14 dcpre"",¡ r.~wborn, is 91. In group 

of )4 vigorous ;nfJnb. ITlean "alue ;, 11. Br>lh Inl'Jn 

amI liducia! limits (,,~ por eent) are ;nJi,.alcd for each 

gro".,; Jiffcren«' js .<Jgnifi,ant (p < O.IJIJ!) (>1). 

bhor i5 below ~ tmtative upper limit oí 20. 
the felal Ji,turbance will not be sc"cre enough 
to C,I\J,C a 10w Apgar SlOrc. Aho\'c this fl\lmbcr 

fhe newhorn i~ Ilsually derro;;cd. Thc few 
l'Xltptiom to this rule were C<I,tS Hl whieh dips 
n were f,'(orded in early st:lges oi !:llJor and 
then (hsappeareu. the FHR Iracing being nor­
mal for scvera! homs hefore Jeliwry. 

Percenl<lge 01 COl1lrl1{'/lOns cauJlllg dlf'S Il 
(rigure R). In a pool m;1l1~ oí aH the 3,499 
IJtnine wntractiOlls reeorueJ In H lahors fmm 

onset !.lntil the ddivny o[ vigorolls newborn:>, 
onl)' 377 (JI per cem) Glused dips 11, la the 
¡;rOllp oÍ 14 labors <1e1iverin¡; ~kpressed n~w­

borllS, 1.273 oí the l.M'52 contr,KtlOns recorued 
(44.6 per ú:nt) proJuced clip> [1. 

From these H:~UItS it C;lll be concluded that 
two signs o[ FHR (tachycardia oi \u.seline ova 

1'5'5 ueat,!lllin and tllt" O(c~llrrence oi more than 
20 Jips Il) CJn be used Íor a rdiable dJ<lgnnsis 

uf fetal d¡stress. In panicular, Jips TI are as­

so<:ialnl Wilh hYPOX1'l. hypercapnia, Jnd low 
anual pH of f~tal blood; when (llore th.m 20 

uf chem oc,m during lauor, the newborn is 
IH.ual1y Jepressed. 
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FIGURE R, ln 14 I~bors dehv~áng depref,~J newb"rl1;. 

4~ per cent of contractions cau't<l <1ip. TI; only Hl p<T 

com "amed di", JI in 34 labors ddiverinll vigorous n~w­
bnm, (x' te'l, p < 1J.f!Ql). Tolal o"mber "f Wll(raC­

tion< allJ!}le<1 wa, 6.351 (8). 

A practical test for evaluating fetal condition in 
acul~ illtrapartum fetal distress, based on dips 11 

The Jifllculty with using thc criterion 01 10 
or more Jips JI Juring lahor i$ that by the time 
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FLDoXIAL UMII, 

di,;((es~ i~ diagnvsed lhe fetal Jamage has prob­
ably aIread)' occurred. The following study was 
carried <Iut \VLrh the aim of finding a way to 

deten as cady elS possihle an)' dep<lrture fronl 
normal in the CónJition of the fettts. 

MIi!<'IIa! and method.< 

In el rctruspcctive stuu)' of tl-lC available 

retords of lahor eH the Ob~tctflCal Ph~'siology 

Sen'ice in i\fL1mevJdeo, uruguay, 20 cases were 
founJ to haw a goou FHI/.. tracmg in thc perioll 

immediately preceuing the second stage or in· 
tral'artllln fetal ueath. These 20 newhorns were 
c!a.lsilit"ri, accoruing to the Apgar scorc at the 
first minut<: of life, ¡nto tluee groups: 1 (10 
newborns), with a s(Ore of 7 to 10; /1 (5 new­
boras), with a scon~ ol -J to 6; amI IJI (5 new­
borns) , wirh a ,core of U t<l~. Group III 
included rw() fetuses who die,l during labor. 
Cesarean secrLons were excluucu. Ex(ept in un<: 
case (I\'(> 15(0), in which the umbilical wrd W;l~ 

found at birth to bI: j,Jmdy wound arol1nd II\<' 
fetal neck, no coru LPlnl'lieations were known 
tll existo 

StI'Cfal eharacteristie.l of dip~ II were studicd 
in th<: lO l"O!Hra,ttO[lS that preceded the seeond 
stage of labor. In order to uetermme whether 
any of rhem wu<: related to the delivery of a 
depresscd newborn. 

Resrtlrr ur¡J dlScusslon 

Dips II were r<lre in grOllp L Thc)' did (Kcur 
in groups JI anJ 111, hut there wa' no signiE­
cant di{ferenec in amp1i\\lde bctwcen the two 
grouj1s (Figure 9). Tbus amplitude cannot be 
used for vrcJtcting the conJition (lf the new­
horn, 

The incidenec of dips 11 was also sttlJicJ hy 
ca!cu!:ning what pneentage of the 20 contrac­
tiUDS proJueed them_ In group I (Figurc 10) 
thi~ ptrcentage wa' 5.5 per cent. The fiducial 
limits statistic<lllv calculated (99 pcr cent) 
ranged betwecn 1'5 anu lO pt'"r Lent. This 
implies that when IIp to 10 per ccnt of Ihe 
contraetion' cause dips ll, rhe fetm-íf immedi­

ate1y JcIivaed-wiII have an Apgar score of 

HOUR PRECED1NG DElIVERY 

APGAR SCORE 
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FIGURE 9. Cornp:,,¡,on of mean .mpl;tude uf dip, Il in 
Gmups ¡¡ ,mol 1II rt'vcal" nel ,;gnifjt311t d;!lerenco (]7), 

7 to 10 (with 99 per eent (onfidenee). In group 
11 the I'ereentage of contraetíons eausing dips 
II was 11 per eent (Figure 11). Thc fiducial 
lrmit, calculatd (99 per eent) ranged hum 
11 to 31 per (ent. Within this range the new­

borns will be modcrately depresseu (Argar 
_~cure 4-6), In group III a lne;ln of 44 per cent 

1-1OUR PRECEDING DELIVERr 

SCOf>'E 7_1~ rGROuPll O 
I:x: -:-ss.¿sl

SCO¡¡[ ,_! lG<lOUP JI, [¡¡ 

SCOR[ "- ¡ rGllQ<Jp mi. X:,95'Yo~ 3.Bi. I 
..~% ''''''-00000) 1 P <0.001 

FIGL'RE JO. Pcrcrnl.gc. of 20 contraerlO'" precedillg >cc· 

"mi ,t<lA"<' th.l (3u.ed clip" 11 in Gmups 1, IJ, aml JI!. 
1,,- X' te'l ....ilh t ....el degree, ,,¡ frccJom, di!lerences Jrc 
highl\ \i¡:nific]nt (p<O.OOI) (37). 
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FL<.URF 1L !'..,h,'rnatic r~prc"marlün 01 f~Wfds of FI-IR 
"nJ arnniollc prc",,,c. Severit)' ,,¡ fet~l Ji,tress in<r~a'es 

from ¡'.'~ to bottom. e\! ¡eh. lheore\i("1 Apg-ar 'COTe (if 

[ctm w"'" ckl"":rcd imme\Ji.lldy). P"'ccnt"¡:~ él! contrae­
ü<Jn. (au,ing ,hp, ¡¡ m~y ind;(Jlc, al any mClment of 

lahu" conditi"n ,,[ f<t·~, (37). 

'If lhe uJlmactiOlls prvduccJ dips ll. The 99 
per ,ult I;dllci~l limit$ lar this group rangeJ 
from .H to 56 per ,ent. Thus, if more than 32 
per CCnt of lh~ contractions cause dips II the fetus 
will be Jelivercc extremdy dcpressed ar wj]] 

die dllrmg labor. 
TI- ~ perc('n1.:lges of uterinc contractions caus, 

ing dips II in each ¡;roup were studieJ hy mcans 
ufaX2 le~t with 11,1;0 degrecs of freedom. The 
Jifference hetw<,:cn these pcreentagn was founJ 
to he highly signihc:\nt (p<O.OOI) (Figure 1\J1. 
These Jlflnenccs eannot he accounted for by 
Jifferenecs betwcen g-roups in the mJximai 
pressun: of the contraetions; al! :!O fetoses were 
exposcJ tlJ (OntractiOlls of similar lTI<lximal 
pr~s,t1re. 

In summ'lry, a slUdy of 15 to 10 contracti"ns 
prior tu ¡he second slage (Jf labor to determine 

what percentage of rhem l-'nJduces Jips II 
is enuugh tu enable the obstetrician lO predlct 
the Apg-ar seme of the newborn if it is Jelivered 
immediately; the amp!itudt uf th<': dips JI, as 
has beell ~aid, may be ignored. The contrac­
tlons ro be wnsidu<':d should have a maxima! 
pr~ssur<': ranging bctween 30 and 70 mm Hg, 
such as are usually fuund Juring labor. 

rf such a t<':st served only to predict the cun­
dition (lf th<,: newhurtl a f<':w minut<':s befot<': 
delivcry, its usefuincss wouid ohviol1sly he 

limited. However, these resules can h<': useJ to 
Jevdop a test wher<':by the dinieian can diagnose 
acute intrapartlltn fetal Jl~tr<,:ss al any moment 

dunn.': labor. 

It may b<': predictcd that fetus A in Figur<': JI, 
if immdiate1y de1ivereJ, would have an Apgar 
score \Jf 7-10, since I<':s$ than lO ¡Jet cenl oí the 
contraction~ (6.6 p<':r cent) have pro¿ucd Jips IJ 

anJ conscquently its condition can at the mo­
mellt he dcscribed as excellent. F<':t\" B, wilh 20 
per c<':nl oÍ the wntranions prodllcing dips II, 
wouid have an Apgar score of 4-6; thm, ir is in 
Jislress. Fetus<,:s e and D aH: exuemely di,· 
tress<':d, as can be susp<':eteJ from the fan that 
mure than 30 pl':r cenl of ¡he contractions are 
producjng dips 11; they will die very sooo, or be 
sev<':rdy depr<':ssed if immediately JelivereJ. 

Praetically speaking, it is tfJlJugh lO monitor 
15 consecutive uterme contracrions with simul· 
laneOIlS auscu!t<ltion of the fetal hean anJ 
uterme palparíon. The methoJ to enable rh<': 
obstetrieian lO deten dips II <':asily br clinical 
J'rocedures has bcen publishd dscwhere (8). 

For c;leh eontracrion, the pres...nee or ab~cnce 

of dil'_" II should b... represented un a chart 
similar 10 that ~hown in Figmc 12. lf a contrae­

CLlNICt'L T!:ST FoR EVALl'ArING FfTAl (ONDFIOfj 

,m•
" 
e 

m 

m " 
f' 

~~E¡;>i:==¡':l=:J~E'----- ª ,'ª
'" -" "~" ,,_,,_, 

F1CIJRF 12. D(]uhk hOrlzonlJI lincs tieiin< group' 1, 11. 
~nti III (,-xpc·C1cd !:tood. POO', M extlcrndy .\e,-nc fetal 

eom\¡tion). F:ach wrlical line eor",pünds te> ,,0< m'mi­
!Ore" contract;on. He,.,- !incs repr~<t1lt prcsence (di· 

agonal) of ,b<~nce (hoázofl1~1) of cljp< 11; lhm posilion 
01 mntinu<>lIs line ,1l<JWS ,fler ea,h contr~etjon thc ",n· 

dilion (,( lhe fctm. N\1mhcr of contJO,ti,)ns n'qu;,ed \'> 

aehievc d,ag'lQ,j, 01 aell!'· intr,partum fetal dimcs> de­

crea,e, os felal ¡onclition -"ets worse_ 
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ti<>n Joes no! p,oJu.:e a dll' IJ, ;J horizomal 

line is drawn il) the "quare correspünding tO 

it: il il docs, "n ohligul' line, If no clips JI are 

deterted JrI tht 1'5 éllnsc..utlve rontrart¡on~ 

stud'ed, a eontiolJous horizontal !ine will he 

sUFe~impl"eJ un the honorn line oí Figure 12. 
üne dip Ir found amung thc 15 eontraetiollS wiIl 

ralól" lhe lmc sliZhlly, h\\t (he fems ",ill ,til! he in 

good condition hecause thc percentage (6.6) '" 
with'n tlle !imi(~ of groul' L Tf 3 (Ir 4 dips IJ 
oceur in the 1')-;:ontraelion period, ¡he ktm is 

Ji>\I(~-.ed amI, ii immediate:y dehvered, would 

be depresseJ (Al'gar seore 4-6). H more th3.n 4 
occur, the fctl1~ IS in ex¡rcmely se,'ere di,tress 

and would h" ve a very Jow Apgar score ': O--,~). 

It ~ln be ohserved that tbe number oí con­

tractions to he studieJ diminishes wiln Ihe 

severLty oí fetal distres,. For instance, in situ­
ariof\ D o[ Figur-: ll, JrI whid, al! Ihe ~l'nlrac­

¡ions produce dif1s Ir, it is unnecessary lO wait 

for the end ní the series of 15, becaust the pCf­

.:ent;¡gc is already over +7 by the time oí ¡he 

seventh conse::utive contr~cti[)n. At th~ usual ire­

'-!uenty of ~ ro 'i «mtra(lion~ c'\'ery 10 minutes, 

the diagnosis oí severe di\tress can ¡hus be m:Hk 

in 12 to 20 minut~s. Thi,; is the case (lf the fe¡us 

repre~enteJ by the top lioe of Fig. 1~, in which, 
<liter the ,el'enth contraetion, i¡ can be stated 

tha¡ the felus is definitely wlthin lhe area úf 

group ][f. The clotted line fram the seventh 

eontraction onwards emphaslzt~ Ihe- hct Iha.t 

the Jiagnosis of extremdy seVCTe felal distrcss 

has already been maJe. lf Ihis situalion lS al· 

lowed to eontinue, the cOrJsequent fdJ! damage 

wil! he increasingly aggravalrd; if its (ame is 

eorreeted by adequate tre;¡trneot as soon as fetal 

distre~s has been recognizeJ, the peHentag:e oí 
LOJll.raetiom caming dips JI wil! diminióh, 

sbowmg the impnwemenl of ¡he teta) conJition. 
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