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A NEW APPROACH TO THE TREATMENT Of ACUTE 
INTRAPARTUM FETAL DISTRESS' 

R. Caldeyro-Barcia, J. M. Magaña, J. B. Castillo, J. J. Poseiro, C. Méndez-Bauer, 
S. V. Pose, l. EscCI'cena, C. CasGcuberta, J. R. Bustos, and G. Giussi 2 

A..:ute ir,trap:utum fe(a! Jlstre~s (AlFD) is 
a CúllJjrion producrJ hy a11 acute rcdmtion of 

¡he metabolte exchanges bctwecr¡ the fetus ;md 
mother (4). lts maie. Lause is Ihe uterinc con· 
tfaltí,,"); vi labor, which reduce lhe flow of 
maternal blood through lhe intervilluus space 
by compre\smg (he sClppiying maternal vessels 

(~, 22), Sometimcs lhe contraeríans may also 
(Qmpress lhe umbilical vessels and reduce rhe 
Ro\'>,' of [ctJI blood through lhe charíanic villi 
(14). Borh mechanisms ¡cad to reduccd feto­
m~tnf\al nLhJ.n~es ano r(sull in fetal hypoxia, 
hypercapnia, acidosis, and other homeostatic 
disturbance' (1,19). The measurement of rH, 
pO", and hase de/i.ci¡ in fetal blood micIOsamp!cs 
(Saling's method) (25) makes possible an e;lrly 
¿i;¡gnosis oi AIFD. This diagnosis can aho be 
maJe hy munitoring lhe appearann: of dips JI 
(]J. 19, 20. 21), ¡Yl'j~all:h;lllges in feral heart 
rHc (FHRJ equivalent to the "late decekra· 
tioJ1," described hy Hon (15). 

Once the diagnosis af AlFO is made, th.. "'Ilal 
lherapeutic ;lppm.1rh is to adrr.ini~ler axygen 
(2) and glucose to the mother anJ, if no Iffi­
prOl"emcnt :s ohtaincd, to delivcr ¡he fetus as 
'Ol'n as pu."ibl"J eidltr by cesarcan sectian or 
br' ¡he \·aginal mute, accorJing to the obstetrical 
conditiom rresent. The rnults are not always 

1 SUpport "C~I\TU f,,'m grJnt PRjURlJ/4101 of the 
P"n ..\m~ri'·'m H,,,,lth O,g"niz;¡(¡"n/W"dd He"hh O,· 
¡(anl1"uon. 

ZPre,,,ntcu O,. Dr. C"ldqm-Ha,cia. 

f"),,,I; in 1llJ.l\Y inst.:lnees che ncw""rns are dc­

prtssed, have a low Apgar score and a marked 
acidosis, and may require reanimatinn, tra.:heaI 
inluhation and artÍlicial n:spiratioJ1, inlraYencus 
inJections of bicarhonate, or TRIS. Many die 
J"~pite all this treatment or, if ¡hey survi\'e, 
show irreversible damage (4, 7, 13) paniculady 
In lh", ,"'ntral OCr,,"US system. 

The pa!hophy,iolcgy cf the <:onJition (4, 5. 
n j has leJ to a new approa<:h to lhe trea!ment 
oE AIFD. Preliminary rnults of ils applio.tioo 
art reponed in this paper. The base, al this oew 
approach are (1) the illhibaioll 01 uterine COII" 

tr.lct/ons, wh'ch should augment the flow of 
hlúud thrúug:... ¡he plaCl'nta and inuta,,, lhe 

metabolic exchangcs between the fetus and t;-'e 
ffio!hcr, thus progressivcIy correcting the dis· 
turbances in fetal horneo>tasis; and (2) the po,-t­
pOl:ement 01 dehvery until normal homecstasis 
l1;\s he.en rcstureJ, the nl'cd;\tiun xíng thal if 
the fetus has fully recovered in uIero ir will be 
hmn in vigorous c<lndition, with a high ApgH 

.,(art~J anJ will mJt requlre rtsuscilatioll. 

The Jrug employcd for inhibiting Ilterine cm· 
tr;Wions is Orciprcnaline (12, 17, 22); J the 
lhelTIical formula is shown ¡n Figure 1. It is a 

derivate nf epinephrine in which an isopropyl 

radical has rephecd one H of the amino groLp 
anJ the I\VO tydlUXyls in !he phenyI group are 

in positions 3 ano 5 imtead of in posi(Íons 3 

'Alupenl@, manufaetureu by iJochrinl:t"f In¡:elhcim. 
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anJ 4. These stnlCtuf:-1 change~ cnhance ¡he 
~timolating d1ccb ull ¡he beta adH~nergi( re­
(Cptl)[s. 

On.:iprenaline is aJnliniHncd by ((JOtjmJnIl~ 

intrJ\'Cllum jr¡(usion at rates oí 20 to 30 ¡.¡.g a 

minute. Such dosages are Llsually sufficient to 

rcdl"" ulclinr aui\'iry mark~dly III parturient 

worr,en withaut prQducing undcsirabk si¿e ef· 
feets likc arterial hypotension or lewre tachy 
(aIdl;¡ (17,24), whch rn;}, oc<:ur with higher 
dosagcs. 

Figure 2 shows r~orJs 01 utcrine contra(fion~ 

and FHR oJt3.inC'd in one case of very 5evere 

AIF[) that was tre;J,I ..c1 accorJing t(J th" ap· 

pmJth Jescrihed. The pJtient was J. p:imi­
gra,-iJa Wilh 43 weeks of amenor;hea. Labor 
5lal[<:d spontaneously al hO\lr 00:00, At hour 
L~{\. WllCfI ,UV;(J! uilat,n:ofl was 5 cm and 
the letal he<ld W<l~ in st"tion -2, the mcmbranC5 
werc artif1cially rupturcd, Al hüur 355 a typi­
ct! AIFD synJromc (9, 10, 11) dcveloped in the 
FHR Ir<lOng. which shuwec a dip n iol!owing 
each uterine tüntr;letio¡¡. The pH of the fetal 
blood rnt".~Sllf<:d al hour 4:2') wa' 7,03-a ""ry 
]ow \'aluc ioJicaling scvere fetal acidosis, The 
,.liat;l1'lsi~ (l[ \ay se','ere AIFD wa, lhu> con­
finned by two methods o[ assessing fetal eoodi­
tion, It shodd be nOled ¡hat mcconiulll wa~ 

.1hs('o! fwm t!le amnioti( fluid, which ~hows [he 
unre!iability of this sign fOI rhe diagnOSIs of 
AI},D. 

Al hour 4:34 (Figure lA) ¡he intraver.ous 
infllsion oí AJllpcnt was startcd, at t]le rate of 
20".g:l. mjnut~; it w'ü nJlltilllll;d at [he samc [<lte 
for une haur The 1Ilerine contractions were 
m:l.rkedly inhibited; their average lfIten<it)" 
which had been 45 mm H g before the infusion, 

FI'.·L-RE 2. Rc~urcl; "bta",~d ID ~"'" ,,1 e::<lremdy ",,·-er<· 

AIFD. w[lb Olarked acid",;, (I'H;;::: 7.03) amI dip, H 

In FIlR lracing, A (!Op) illfuslOll of A1UP<;llt 1<> moth~r 

,nhihÜ<'J 1l~<Tirl<" :(lnlr~c"on' ~nd improve<l felal e"O­

,h"o"" n (b"llom): Infu;ion was 'ominu~d ulltil 'e· 
'M~"l\ ,Cel",,,, ¡,'{"tal pH reco"cred progrcssinly lo no,­
'nal ""Jm" RecorJ, were di,wntillued at hour 5:35, lo 

n>ü"e pcef\\ {,) ~pe"ali"lt room. At right, umbiJio~­

,,,,ssel bloo<i sJmp!cs oblaineJ ~t binh and serial Ap¡;ar 
",)fe,. 

W;lS reduced to 10 mm Hg during the first 30 
minutes of administration of the drug, Tn the 
[ulJuwing 3D minutes uterine aetivity increased 
\ery gradu;111y, indicaling that ¡he myomeuium 
WilS rartially esc;lping Fram the inhihiwry in· 
fluence of the drug (Figure 2B), but i[ remaineJ 
wdl bdúw the pre-infusicJn values .'It aH times 
Juring thc ifltusiofl. 

Dips II disappeared fmm rhe FHR tranng as 
s<>on ,,~ the contraetions bC';:;!l"" toO wellk w 
hinder matern<ll blood flow through thc pi<Jcenta. 
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The haseline FHR beeame slightly taehycarJic 
(1'5'5-160 beats/min) Juring the first 30 min" 
utes of the InfuslOn anJ rose slowly ro 165 
beats/min during the next 30 minutes. This 
rnild t<iehyeardia is interpreted as a diren eITen 

of Alupent on the feral heart. 
The pH of the fetal blood (Figures 2 and 3) 

increased progre<;sive!y. It was 7.16 at !tour 
4:55, 20 mrnures after the onset of the infusion, 
and 10 mmutes latn (hour 5:05) it had reaehed 
7.20, wlllch IS the lowest limit of the normal 
range. Ir eontinued to rise, and in 20 minutes 
more (hour 5:25) had reaehed perfeedy normal 
values (7.27 to 7.32), which were confirmed In 
three samplcs ubtaineJ between hours '5:25 and 
5:32. AIrhough no more sampks were obtained 
betwecn hour 5:32 and ddivcry at hour 6:00, it 
apparently remained within the normal range, 
lince the hIood sampled ar hirrh from the um" 
biJical artery and vein had norma! pB values. 

The remarkahle improvemem ohtained in the 
pH of fetal hlood is graphically illustrated in 
Figure 3. To the author's hest knowledge, this 
is the first case reported of a complete recovery 
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FIGURE 3, Value, nf fetal blond pH 1lI same case IlIus· 

tratee! 1lI FIgure 2. Initial extreme fct~1 ~Cldn,i, w~, 

cnrrecleJ br ~dmim'tr~l;nn 01 Alupt·nt 10 mother. 

tu a normal pH obtained in utero in a human 
kms afTected by severe aciJosis during labor. 

The infusiun uf Alupent ar the rate o[ 20 p.g 

a minute produced no significant changes in 
maternal arterial pressure, but it did cause a 
rise in maternal hean rate ro 120 heats/min 
(Figure 2); this rachycardia caused no subjective 
~ymproms in the mother, and Ihe maternal ECG 
showed no orher ahnormal changes. 

Ar hour 5:35 the recording oí uterine con­
tranions and of fetal and maternal hean rales 
was discontinued and the patient \Vas transferred 
to anorher room for cesarean seetion. Altlpent 
infusion was continued at the rate oí 30 micro­
grams per minute llntil rhe moment of section­
ing the uterus.' The infant was delivered at 
hour 6:00 in good condition, as is shown by tht 
serial Apgar scores (7, 8, 9, and 10 ar the second, 
fifth, tenth, and twenrieth minutes of ]¡fe) and 
by the composition of the blood obtained from 
rhe umbilical vessds clamped at the time of de­
¡ivery. 

The newborn weight was 3,400 grams and 
rhe cro\Vn~hed lcngth 50 cm. The infanr was 

Ihoroughly examined at birth and aIso at the 
first, third, and thirtieth days of life. EEGs 
were obtained at one, eight, and thirty days of 
Jife. AlI the examinations and EEGs \Vere 
nurmal. The exceIlent outcome o[ this labor is 
mllch better than could have been expecteJ if tht 
dassical approach had been employed for the 

treatment. 
From previous work (6,8) ir ean be predicted 

that if the condltions existing between hOtlrs 
4:00 and 4:35 (Jips 11 and severe fetal acidosis) 
had persisted uncorrected for more than 60 
milJutes, the fetus would have died in utero, 
from acute intrapartum asphyxia. Ir ddivered 
alive, the newborn would have been severely 
depressed, requiring tracheal intubation anJ 
;lrtif1cia! rcspiration anJ intra\'enolls injection 
o[ bicarbonate and glucose. Ir it had survived, 

I Bcc~me "f uterine rd~x~tion and va,nd,lation c~meJ 

by Alupent. 'cveTe maternal hemorrhage m~y occur after 
'''I>aration ol Ih,· plact·ma. To prnen! this complication 
th,· ;nfu,;ol\ ,hould 11<" di'<:ül\t;nucd before th,' ulnus i, 
~ecnnned ~nd a potent oxytoc;e drug ,l1ould he admin­
i,ttTc'J immeJi~tdy alter Jdivery 01 the fem,. 
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rh~ ltkdjhooJ o[ pnmanent braill damag~ and 
pl.2lrnonary eomplieation would have !:leen ,cry 
high (8, <J, U). Had an em~rgency cesare:In 
scctlon heen performed, for example at hour 
4:35. the inEam would still have been sevcrdy 
Je"resscd, ahhnlJgh the Ja:nagc wouJd have 
hc~n '!ess be<:¡lUse of the short~r period of in­
trauterine ;lsphyxi... 

Figure .¡ Illllstrates anothu case 01 AIFD 
lIl'alld with Alllrent. The relurds \Vere oh­
laineJ in a muhip,u:I ""jth J prulonp,lo I'reg­
¡¡an(y (43 wtfb of amellorrh~d), in whom labor 
S¡aHcJ spUnla:\\:ousIY;H ¡",m 00;00. McmbJ.\m:s 
wn", fll;Jnlred at baur 3:0'), At hOllf 3:2S 
(enole:!.J diLUa'.ion wa, 7 un Jnd tl1(' stOlti<ln al 

the fetal head W,IS -2. AII 1l1erine (nntradio~~ 

in whllh Ihe 'llnnic,tic pre<;sun' at tfle peak WJS 

hlgher than fíO mm Hg p(OduceJ dips Ir, in,li­
latmg the prtsence of AlFO. A .,e\,erc fet~1 

braéycaréi.1 (80-90 beats/min) started at hoUJ 
3:4') ano Jastnl iOllr minutes. Treatmer.t with 
an iJltr'l\'('-nou~ infusion of Alupellt <lt the rMe of 
2U pg a tl11I1ut('- wa, st,lrted at hOIl{ 3:52. The 
cünllac!JOll' \Vere 111arkedJy lllhibi¡cd, the fu!] 
dfeel being oht;¡jned th/ce minutes ;¡ftcr the 
Sl<lrt oí ¡hc' inh'sion. The Jips n disappe;¡red as 
SOull a~ ¡he intcnsity of the COnlf<lC!;Om dimin­
i~heJ The h'bdint FBR, whicb wa~ lólcny. 
c,lrcllC (J(>(¡ h...",·mil\) hefon \l~,\tJl,cm, ~lowll' 

dl'~("('nded tow,cJ norma! ]e"el, anJ in 12 mill­
llles '....a.' HO bell,¡min. At hour 4:05 tiJe re· 
cording o[ FHR, utaine o;ontractiofli, ;ln<! m.1­

tern¡1 arterial [lreSS\lre wa~ dis.:ontinued m that 
rn", I'nient could he trilll~felf(.:c W the oper;ltlIli; 
room. The administnltion uf Alupei1t Was Cfl(l ­

tinucJ. 
The inhm was ddivereJ bv cesarean sectinn 

at hUllr 4:42 with Apgar scores of 9, 10, and 10 
at rhe firs!, fifth, and renth minutes {!f lifc. Tk 
newborn weight was 3,900 graml and th~ 

lfO\\''l·h..",i leogth 52 cm. Thorough n:amlll­
atíon 01 the inranr during the hrst 18 mollths 
,,1 ]ii" ,how"J IlO 3cnorm,llitK, wh'ltsoever. 

Discussion 

From [JrevlOUS w(ITk (6.8. 18) it is known 

!hat llewhQrno; are usually Jep[F~'ed and ha"" 
a low Apgar score when ,igns o[ AIFD {dips 
11 in ¡hc FI fR (":leio¡;-, pH of fct,d bj'Jod heJow 
7,20) h;¡ve cons:stently hew fOllnrJ ¿lIring the 
hour i,reccJing <ldivcry. Both fetUSl', reported 
here, J deherte at {~e time when tJ.esc ~igflS 

v.<:n~ prcsent, would :nost prohably have xen 
srverely df;JH:sseJ. On tbe othtr hand, pre" 
lvoglf'lg lhe ptriod úf AIFD w;lhoUl dleetive 
t¡tal1neflt leads 1D aggr.1\',u;()n o:' tlw conditiUl\ 
a:"ld nentu.llly to i!1ln¡.nrt\lm dC.lth, 

In hmh <'~S("' rtp"lted !lnt fhl e:l~e!k[\t LOfl­

dilion o[ tI-.e newl:>af!\5 w~s ,mribufed tu the 
HlO\<cry period al 50 to RO ¡~inut~, during 
whieh the uteril1e ~o:ltractijity wa~ inh¡bited 
and tht kt:Jses were abk lO r~store normal 
homeosta.lis. 

This 'Iprroach lo the trealment of A1FD has 
-- - - - - - - - - - IV ,"'u"ON' ,ALU NT: so'n.. adl-'antagc. OV(T OtlIC! current therapeutic 

20 "''''0'' ."..,.. m'~" 

". M"""" ","I"¡,~ /n~thod,,:
 
;'~h.,....··-"~~\ .../-------:----~:E 1. lt .'>upp¡esses a known 1aetur in íetal as­


,:\m",' I'~ I . m'",:,~ phyxia-tht utenne contractions-and does <n
 

~rVv0\J~"\JlAj~:·~Jif very rapi.dly, .in two or tluee minutes aiter th~
 
,,~m••, '. I .0.'" Alul'l·nt lnfuslun I.~started.

• ',' 1". 
': 
:~ 

Fi"u~" ~. Il.c-c,."I, "bl;l1nnl ;n (~,," 01 ',"Veré' A1FIJ 
d a¡;n",,'¡ by '.hl" 11 J[ld l',,,h'(\~ed kl';;J~c.",b ,,' '"ou" 
3 ~~ ro .J:52, Admlnl,ma(",n "f A[up,nl ¡" nlülh<,r in-
hJtl(cd ut('fj"" <,OnlractL,m, and HIR recover("d rLMm"1 

l-'''lCIf'. ll.cc'.rdlllg wa, ,iL'COnllnl1r:d " hour 4:0\ lo 

m"H pol>cnl \{, 0l-'o.lling t"',nI. Alup,m .. Jrn,ni'lf.Ü..,n 
"''' U'l'<L"Ue,- unId ":di ""nI< n( "(c'm' Fe!"l wJ' 

do],'er,,(! ,j( hUllr -),4! lO g(."d c"mlillon 

'::, 2. t\:ormJ\ bümeostasis js restor(d by mereas­
~; ing klO·m"r~rnal Inetatr-,li( C"Ch;l~gts lhlOugh 

thc I'la,cnta, which i~. lhe organ best sui¡eJ lO the 
¡'I'rra,,,. In <.;UllUJ.,;t, artificIal pulmunary vent!· 
Iatioo o{ a Jerres~ed newborn is ~'ery effectivt: in 

h· d h . bwneqjng n'oxw, an ypercapnta lit ¡, un­
ahlt to rnoJih, for ~'(ample, mct:lboJic acido,is 

or cxhaustion uf ca:hohydr.1te reserves. To eor­
relt slleb dis1nrbances rht: ncwuurn needs an 
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intravenous infuSlon of glucosc, bicnrbonatc, or 

THAM Of other Ireallnent, 

3. The other rroccJurc~-tracheaJ intubatioll 

(lf tlll' ncwhorn, posili"t" prt"ssurc pulmonar} 

\cntdatlon, catheteri7.allo]\ of the umhilical "ein, 

wjeclirJIl of gIucosc anJ hicarhonatt"-all requirt" 

skillcJ pcrsonncl J.nd are not entireh' illnocuous 

(16). 
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