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TEST Of FETAL TOLERANCE TO INDUCED UTERINE 
CONTRACnONS fOR THE DIAGNOSIS Of CHRONIC DISTRESS' 

S. V. Pose, J. B. Castillo, E. O. Mora-Rojas, A. Soto-Yances, 
.nd R. (aldeyra.Barc;a 2 

The !1tcrinc contractiuns uf normal labor pro 
duce a fcduction (lf blQ(ld f10w in the uterim 

\'cssels and In (he inttrl'illuus space hoth in 
wumen (2,4,8) dnJ in Inunkeys (21). II lu~ 

also heen demonstrated in hoth species (1, 18, 

19, 20) that they pruduce a fall in the pO" 
values of fetal tissues (Figure t) anJ in the 
perlclllag'-' ()f hemoglobin saturatn'(J m [he fetal 

blooJ (.:!.:!). These results are In 3[((Jrd with 
¡he w<lrking hypothesis that Jip, 11" are pro­

Juct"d by tramíen{ fetal hypol(ia cau,ed by 
ulerine (OIlILlctions (8, !l, l5). Dips II will 
be procillccd as a cOllseq\lenc:e of vaga! stimula­

tion when fetal rO~ falb beJow a critical leve!' 
This leve! is uf 1S-20 mm Ilg mcasured in ¡he 

capillar), hlood uf (he fcl~l sulp (Il) (Figure 2). 
In normal pn-gn;lnc;n (Figure 2A) ¡he pO, 

in ¡he fetal (¡"ucs is high, aboul 24 mm Hg 

(J J) he(ween .:onlraetiollS, in the ("arillary hln'ld 

()f Ihe feul s.:alp. Unda these [m[maI .;(Indl­

tions the talls produced hy normal Ulerme con­
tr;Ktio11> rA huor Ju no! reach th.. critical lev..! 

'Thi, ,¡uJ,. receiw,l ,uI'P'Jr'. fruln grallt PR!URU! 
4101 01 ¡he Pan Arnc,i,an H,,~lth Organizallon!\Vorld 
Heahh Organi~.au()n, Jnd h"m ¡.¡r:ln! llD 00222-06 of 
¡hc NatLon~1 [mtitulc of Child He~lrh ~nd Human De­
'Tlopment. He(k"la, 1>1<1., USA. 

'P,c,cntcd h} Dr. 1',,,,.-. 
"Tramicnt falls in ktal hcan r~te occu"ing immcdi­

~¡c1\ ,ftn ~ ulninc e<>ntraClion in such a WJ',' Ü,~t dI<' 
bott,.m ,,[ ti,,' di" OCcurs 30 () (,0 scconJs Jí¡ .. , ¡he [,,"al 
,,( the "'nt,.c""" (S, '1, 10). Hon'; lcrm "¡,,~ de· 
~d",,,¡ion" (lJ) i.' ~ 'ynünyrn. Dip, ¡¡ ~rc ",n>iJCIeJ " 

"gn "f rnal <1"""" (R. 9.10, /1, /5, 16). 

rc,!u¡led to stimulate the vagus nerve .lnd dips II 

are not produeed. The "fetal re~n\'(~" ul oxygen 

I~ high. 

In e;lses of fetal hypoxt'ITIJa ¡he "base line" 

uf fetal pO" is lower than normal (Figure 1) 

and c!oser lO the cri¡ieal levd (B and e in 

Figure 2). A transit'nt reduction uf the fetal 

pO, similar ampliltlde 10 that produced byJ[J 

rhe contractions nf normal labor wil1 drive ir 

helow lhe critical leve! and :Jo dip II will oecur. 

f" ..l'H Re,,,,d, of fetal muscul~r pO, (pulorogrJI,[¡íc 

rm'lhoJ¡, FHR. 3nd ~mniotic f1uiJ pr(,sure. Nullip"., 

bh", induc(d ",j,h inrravenou> infusion oí oxytocin al 
} mUjmin. Thrcc ddi.r.nt kyd~ úi fcl"l pO, can be 

úb,crv.d, (1) when múthcr hr~Jlhe, room air ami 

utcrrn~ (onu, i, norm,l; (2) <.1u,jng I'.eriod of hypcrlonu, 

in amniOlic fluid p",,,un" anJ (3) ",hen morher brearh,,, 

[lurc oxygcn. D,ps 11 "". "i.knt in IÍrst period, ampli­

lude inncascs Juring '~C"!"l() pc,''-''.!' :rnd ¡hey ar~ nor 

prc'~n( in rhird onc (1). 
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F",,,,,, 2. H,ghl, "he"'"llc rq)rCSCn[~I;"n (,f ",,,,bn>: hypothe,,, ("ncamng- effect' ~f "l~nnc COntraclJon< on fela! 
pO, And FHR (dip> 11). Ea,h wntract;on cau,e, a ¡ran,km fall in kt,ü pO" propurüonal in arnl'limde lo ri~e 

in ,mm"l,[ flmcl prc"uf(' Glu',e<l hy contrac!Jon. ~a,~l fetal pO, i, [ha, rec,,¡dcd b.tWttll transíen! ¡,lb. A, normal 

condiu0n" ,irnilar t() ¡hose of ,11Ir,) pniod in Figur<' 1. 11 ~nd e, abnormalJ:; law pO, 3S in" pe,io,h I and 2 of 
Figure 1. Jll ,",es ()f chronic fC1~l di'Ir<"", ¡he .:ondition of ¡Mus ú,uld be similar tu ,hose In B ami C. 

Thc "fetal reserve o[ oxygen ¡s lower (han 
nurmal. 

Tht high perinatal monality ohserved when 
¡he rnothn ~ltffcrs from IOxtmia of pregnancy 
or "hw[Jic ;Jnnial hypertension, anJ perhaps 
also in <,ases of \uy sevne diabetes mellitus, 
call he explained at !ea,t partiaIly by a chronic 
imufliciency of feto-maternal exchanges. In COIl­

se'cluence, it 15 logical to assume that the felal 
reserve of o.wgen may be lllwer than normal. 
In these conJitions, if Ulerine contraclions sinú­
lar lO thost: of normal labur are artitlcially in­
duced, I\WY will cause clips JI. 

Material and methods 

Thirty-thn::e experimcnt~ were pcrfonned in 

twenty pregn;lnt women betwecn the rhirtieth 
and forlwlh weeks (Jf ge;¡ation. Nineteen of 

these patients haJ associated pathology that can 

produce chronic lC\Jl distress, sueh as arterial 

hypenension, tox("mla of rregnancy, and diabetes 

me1litus (Tablc 1). 

In al1 the CHes the amniNic Huid pressure 

and fetal hean rate (FHR) were recorded 
simultanr:ously. In twenty.eight oí these records 
rhe fetal hean rate was obtained by an external 
methuJ (Figure 3). based on the Doppler effect 
with ultrasonic waves (11). The FHR was ob· 
tained beat 10 beat with an integrator (moJel 

Elemedix, Uruguay). In síx rases in which the 

T.'BLL 1. Maternal paü",l"gy capablc 01 prn,1uáng 
chmnie fN~1 di,tre" in 20 ,ur.ieel., te,tnJ' 

NUMBER 

Di"r.ere, Class B ! 
Diabetes ela" D {; 

DIabet.... Cla" F J 
Chronic Inp~rtcmJve di,ea,e 2 
Ch'Ollle hyprrtcn,ive d"ea,~ with roxemi. 

,upeFimpo,cd 3 
"cute t(Jxemia 1 

Te1fJ1ollY ,,1 f"lIor I 
siddc"(tll anemi~ 1 
Sy,remic lupus enthcmatosus 1 

Rh "oimmuniL~"<.'n 1 
Myasthenia ¡¡Iavi, 1 
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ACVSTICó 
"G~'L INTEG'nOR 

ULrRA','U% 
WHE.' "~"~RATOR 

FJ<;\J"F. 5. Method eml'l,,)~d lo record FHR minO; ,,!Ira· 

"mic W~H' (J)''l'pkr dfe~{). 

interruf'llon of pregnaney haJ already been 
indieated, (he FHR was ubtained tlSing the 
R wave of the ft-lal ECG recurJeJ with an dICe­
trode plaeed in ¡he fetus through the ahdomin;ll 

wall of the mo{h~r, as previotlSly d~s,rihed by 

CaIJeyro-Bar,ia "t al, (8, 9), In two ol: these 

p;lIIICnt~, simultaneous record s of FHR u~ing 

both t(Thniques woe oh,ained (Figure 4). 
These nxorJs were va}" lI~eflll for dernonstra\­

ing lhe Jccur,](y of lhe extcrnalmethoJ, 

Aftcr a contllluOlIS recording of ()ne hour 

Aro'" ,-, ; 
M,"'JIE 1 , " 

FJCU~)' 4. Di.k\;, (ela" D) multipara, ao;t 40, rhin,-· 

,ixrh w<:Ü "f [lr~gnancy. PolyhyJ'amni"." InJuc,ion úf 
lab"r wil!' "xyrncm infusion comn,,,,),'~d ~t hour 1:53, 
I''''''';,(iy 4 mU/min. Artificial n'l>!>l'é <JI membranes at 
hour 5:16; outfl"w 3.nno mI "f amni<lli" fluid. Cen'ical 
<ld~,,,li,,n '1 ~m, ,,,,¡jcln -5. Ce,arcan '(clion at hour 

11:115. J'",,,ak ntwh','n 2,560 g, crown-h••l kngdl 
46 <Con Slmultalll''-'U; "·c,,,,1 of FHR u,;ng hotlo (J<­

tem"l mClh,,'¡ \,uI'P"" "'w) and ,me e!ectfoJt 1-'I~c~d in 

ktu, ("-'~'fld r"w). 

(Figtlr~~ '5 and 7), utninc cuntrartions similar 
to ¡hus!: u( normal labor were produccd by rhe 
administr¡¡lion of oxytocin in J cominuous in­
travenOU$ infmioll (Figures (O, 8, 9, 11, 12, ano 

15) at rates ranglIlg fram 4 lo 16 me/mm 
depending 01\ th" urerinc response. The induccd 
uterjn~ contranility was mainl:lintd for 30 or 

mure minutes. However. as soon as dips 11 
apl'e;lr{"d, the oxytocin illfu~ion was immediately 
dis{"()ntinu{"J (Figllrt5 6, 8, 9, 11, and 12). FHR 
and amn;otic fluiJ recordings were ((Jntinu~d III 

all ,a~e, until lIterine mntranilitv recOI'ered thr 
values OtJ;O\TJ in the hasal conditions. Pnor 
lO ¡he oxyto'\Il administration sl'r,ia1 attention 
wa~ paid to tht" thar~nui$liL'; of the Ulerine 
ct'n'ix so as 10 a\uid uterine Slimulation if th~ 

envix was ript .1nd induction of labor \\\lS not 
pre\'iou,ly indicated. 

In I"n ot our patienl~ tlle t~st was rq>eated 
one or more times (maxillluffi oí four records 
in the same palient) al a one-week inten'JI 
(Figures 4, 7. 8, 9, 11, 12, anJ 13). In all ¡he 
patients lhe indicJrions for the lime and proa­
dure for ddl\C<Y were decided by ¡he .lttending 
l--'hy~iclJn according to ,lini'JI con~iJerations, 

ft"g;¡rdless of lhe result of the test. 
After delivery tht condition of the n('wborn 

was evaluated by lhe Al'gar score at ¡he flfth 
minute of life. Th{" fa,~{ that l;{"sarean s"ni(ln 
W;¡S lh, rnerhod of de!ivery \l~cd in tOllrtcen 

, minu'_ 
SCORE 
APGAR 

• ""~ti" 
m;~".'" 

SPClNTANl:OUS l'Tl:l\lNE <;ONTRACTlLITY • ,oo.
o04"/",lo. ,1 ,:::J,__..L~__~_~__"'" 

'''~ ~,:: YI:TAL HEART RATI: 

"-- --1--- --] - - - -l, 
':r::;~I-~¡"::"":' AAIoIIoINN"'OTICPRI:SSURE 

::~~ 

::¡-~~-......
 
..U----:.;.¡­ _ARTE1RIAL PREI:IIJRt; 1 

"'......... !, I J , ' , I 
U1-' iwu3:IO oou< 3,30 

..... n·' 

¡,'Ic.<'H_ 5. D,abetlc (el." D) prom'para, agc 36, lhirty­

~ighlh wcck (265 d".",) ,.¡ pr~gnancy. Record, Dhl.inrd 
bcfore UI,,,;,,<, ,-"mractiom ,,"ere induced (sec :llw Fi¡:;­

ure 8 arul ~). 
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, ~ ;:11 
'1 .. .,, , 

" ,. " " " " 
FIGURE ln. Urinary neretion 0f eSlriol in ,ame pati~m 

as Flgurn 7 W 9. Mom~nt of fo,t.l ,\.,th ¡, illustrated 

'",","
,"'" ~E'lA'l >lEARl RME IOOPIONEI 

I I" 100 ",mHg 

""'NIQTIC PRES,SURE I" " " "~I~=~~~:;;::'::~::::::::;~;::::r.:.I 1', l' _"',"""'0' 
110 11~ "Q 1"5_0" 

FJGl:RT. 7 f,,,'cmle <Iirib,-,;.: (Cid" F), >gt 25, thiny· 
'cconu ""Tk (224 da}'s) ,,[ l'r~gna(\cy. Record obl~incd 

iJdore jndunion al utcnne c(JI\(ra"i<Jn> (See al,,, ri¡¡· 

U"" ~ 10.)[O 

,"1,..I,! " y"""'."""m,..",t, 1~I''1r!:r; I~ ,,~~~~ 
,,~,I,., I I 

lO' ~T"' 
,,[, ""NIOT~ PR'''U"'' 

¡¡k'-....>.''u~,'~¡'---'~ 
O,,'OCI" ~.c:_UI ",d 

• '...L.L.-,--+--,--" I ¡ ~~ ·~m''''''K
 

'" '" ¡." '" ." ,~,
 

h(a'~" ~. COfil;nuatioll t'¡ ,("Cord in Fi¡¡urc 7. Posirivc 

lc,\. 

'" ::gTIlf1\filIo 
,", 00 ,. 

10 ,l 1, ,, 
, ,'HLm'T'f<O :, ¡:,AMNIOTIC "'U:S5UI'lE, 

~TOC'N. 4 ",ui~ 
~ I I ~."---'-'-l ,m'oo'"" ~---l~~ DO J~' ,l<I '.J' ", h.."lb ¡; " -'1 ,'" i' "'1 - ~m',,,",,< 

:}oo ):05 lo," ~lS "ou' F'GURF 12, S.me "ase a, in Figurt \1 RndrJ obtained 

F"XRF ~, Samo '''''- d,' Jll Figures 7 ~n.l 8. Secono1 .H thmY-'"''Cnth wtek 12C2 days). Fall in FHR lS Slmj­
~ú,ilJ\"e t"" obtaine,\ In [fllrty·t1Jird week (231 day,) I~r lo lh<"c rlescribcd by H"n (14, 15) In cale~ of eord 
"f pregnJn<)'. 

WEE"" o.- ~"€G~/l.NCY 

FI(;URE h, c"nrinuation <>¡ ,a"Id in FI;t~re 5. PO,lÚH' 

te't. Ce""'",, ,,,(lion ¡¡Niormcu al nm" 5:50. (S"" alo;" 

Figur~ ':1,) 

Fl"LR~ 11. Chwnie arlenal Il,.pertemion tlea",j with 

bed re,¡ al\<.1 r~,erptne. Thirl;'·fúurrh week (236 d.y~) 

oll'rcgnaflC\'. P"siti,'e test. Ces.rean _'e,l¡on al 38 we~b 

(265 day,). Two a<ld¡üonal positi.-e te,t, were oh· 

ram~<1 a[ 34 and 36 wreb. (See a!se> Figure, 12 to 14.) 
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FIGURE J 'l. Same reCC',r! '" In Figure' 1I all'i 12. F;¡II, 

in FI1R pmdured by o>mpre«ion of fela! n~ck. [n 

ccsarean 'ectlon performed immedialciy alter r~"oru, 

lwc> tight loop, ,,1 umb,li,al cord w~'c founu a",und 

ncck. 

iT V ¡~~¡ 

c¡~rfl :: 
'0 '" " " ,." wEE"S O. PREGNANCV 

F",L' •. ~ 14, E.",ci e~cretion in ,ame palÍent as Fig­

uro Il l~ 13. 

APGAR '"'" 
... ,NUlE 5,a 

.. 200' 
b••",,,,," 

'"',"". 
'" '" 
"""~o" 
'" 
" 
" 

:
O"'OCIN ''''UI",,, :~~~~i~~~;ª~~~~~~~~~'~" "

"
" 

HOU~' 
FIGURE J5. Diabctic (Class D) primipJla, ,ge 23, thmy­

five weeks (245 da,-,) of prcgnancy. Norm"l utewpla­
cental angiography at day 232. Negati,e lnt Cl"JTl'.n 

•ect',,,n f,M"wing test. ~ee ;¡]'O Figure JI> 

•
" , , -Pl ¡:
 

"
" " , 

¡
•, 

! " " 
~..-~.-/, •
" '.' I " · 

" • " -_...--.-- ~j " ¡i ----­," " ! 
, 111ll11Ul." " WE<K$ 0" ""E.NANO' 

F'Gen lG. Urinary eSlrio! l'~cretion in 'amé' patient a, 
flgure 15. 

(Jt th~ twenty cases was 'In atltlitional considera­

tion in >e1ecting thc fifth"minute >core, in order 

tú o"crcome the possible effeet of general anes­

thCSI:l of the mother on the newborn. 

In ~e\'en patients (Table 2) a uteroplacental 
angl(lgraphy was performetl according to the 
ttLhnLqlle established by Hieniarz (2, 3)" In 
~ne[J I'atients the urinary c1imination of estriol 
in 2-+ hours was mcasurctl using rhe colorimetric 
ttdlníquc of Brown (5) (Tahle 2, Figures 10, 
14,;\nd 11)). 

Results 

Interpreta/IOn 01 {hc (C.<t 

Thc tcst was considl."red nr-ga/lll( when utaine 
contractions with a pt"Jk prt"ssure of 3'5 tnlll Hg 
Of more did nor cause dlpS JI (Figure L5). Tt 
was considered POS/!lfIC when dips lJ were 
produced (Figures 4, (l. 1\, 0.11, J,nd 12), In 

TAULL 2. Currdallon bctwrcn ,~',uh, (,1 ",lcr3nc~ lcsl 

,,,,,1 cOl!dl!1on of ncwborn' 

-----~~~-

Af'G'1l ,C.C,H. 5nt >tlSUTf_ 

llF'ULl oJ TLST 7-10 "OTAL 

Pmit;ve (dip', [1 "n:«'Ilt) 6 2 S 
Nq.~ato'·~ (<[,p, Il ~b,<-m) O 12 12 

Tot~i O 14 20 

'p<rl,llill, 

'Th.c Jnf:L"~rJphlt, were obtaincd by Dr. E. Curuchet 
~nd ·,nt.-r"rt'tcJ bv Dr<, J. Rien',"rz amI H. Julio. 

100 



tht positive cases, 38 per cem of the contrac· 
tions with a peak pressure between 15 anJ 
75 mm Hg prodmcJ Jip> 11. One attempt 

was m~Je.- !O study the.- l'0ssiblc correlatian 
between [he Inlensity vf the contractÍons am.! 

thc pwJlIllion of dip~ 11. Io tho.: positi\·e tests 
the contractiOIll of ~I peak pressure higher than 
15 mm llg were gro\ll'ed m mtcr\als of 10 mm 
Hg (Figllfc 17). In '1 few cases, wcak contrac­
til¡Il, of 1i tu ~) mm Hg prmluccd dips JI; 
aml'llg ;1[[ t\tc GISCS <lll'llyzeo, 12 per cem of 
Ihe ("'llHr,}Ctions ot this lntensity causeJ clips n. 
The per("entage rose «J N per cent in the group 
wilh contractions of 25-35 mm Hg and to 
49 per cent in ¡he group with 3'5 to 45 mm Hg. 

There is no sigmficant difference hetween this 
last percentage and lhose o( the groups with 
comracrions (Jf higher peak prcssurrs, 

Tablc 2 il!llstrates the corrclation bet\<'em 
the results of thc test and the conditiun uf the 
newDorn. In al! twe\ve patients lJl whom 
the test had been negative, the neWh(>TJlS were 
vigorous (Apgar scorc 7-10). In six uf the 
eighr patients wha hacl one or mllfe pusitivc 
tests, the newhorns werc depressed (:\pgar ~.:orc 

ti or less). The currclation belween the (OJ!. 

dition of lhe newhorn anJ thc tút W;lS highlv 
~jgJljt-i.-;mt (1'<0.001). 

The grPlIl' pf ,jx Jt'"l'res~ed newborns includes 
thrn' case.> pf lúal Jt·ath. In two of tbese tbe 

felw' dieri /TI I/lao hetween thc tbirty"sixth and 
Ih;ny-sewmh wt(:k~ (lf pregnaney, three and 

se,'CT' rhys re'peetively aftcr the last test was 

,
'00 _ 'M"'·±'SOl 

,,, 
"
"
" 

l 
oa., 

" " " " " " 

~ 
~ 
¡ 'lfh-lfITI 
~ 

" ,,"o 
" ~~". 

FIG'-'Rl. 17, Perccntage uf utefJn~ ,untrdc¡i'm, ,'ro<J"cin~ 

dip, 11 in cases c1assll'ied "' !",m;\'e ('e~ le,,). 

rertormed (Figures 7 lO [1) illustrate one oí these 
cascs). Neither patiel1t was in labor at the 
rnoment o[ the fetal d~ath.. In the third patient, 
the fetus died during induced labor at the thirty­
sixth week of gestation, three Jays after a posi­
nve test. This was a case uf chrunic arterial 
hypertension with superimposed toxeml.l. 

In two of rhe eight positivc ttsts a vIgUfI)US 

newborn was obtained. One nf Ihese palients 
was a diabetic Class D (White's c!assifiratil>n) 
for whom induction of labor was lllJicat"d hy 
the attending physician. ])ip~ 11 appeare-d dur­
ing labor four hours after lhe Ilnset ot th~ 

indllction; at this time the imensity of the 
contractions was higher ¡han norlll:tJ (h),per­
systolia) (Figure 4), Sine<': no free period (lf 

time elapsed beiween the test and the omet of 

bbor. lht r("sult of the test was classified as 
po,iti\t. The other case was one of chronic 

hypl'fteml\T disease with superimposed toxemia. 
Thrrr fKI~iti\e tests were obtained at the lhirty­
third (F igure 1L), thirty-fifth, and thiny-seventh 
(Figure 12) weeh of pregnancy. ln the last 
(lt rh.e,e the falls in FHR proved similar tú 

those descrihed by Hon (14, 15) for cases oE 
cord C<llnpressl{JIl. In this patient, the compres­

'Iün of lhe fetal neck through the abdominal 
wal[ proJuced variations in FHR indicating a 
possibility that the cord was coiled around it 
(Figure 13). At cesarean section performed 
immediately after Ihis r"''rord, two loops o[ the 
conl were found 10 bt tightly wOllnd aroumJ 
tbe fetal neck. 

Uteroplacental anglOgraphl' 

In threc of tht seven ca,e, sludied with thl~ 

method (Table 3), insufl1cicnt utfrOplacental 
circulation (2,3) coincidtd with a positive test 
and a depresseJ ntwhurn (the recoros 111 F 19" 

\Ires '5 and 6 correspond (() (me (Jf these cases). 
In two other p;Hien¡s. ;l nOrllul angiography 
coincideJ with a negative test ;lnd ;l \'Igornus 
JJcwborn (Figure 15). There was no carrela­
lion in lhe results of (he other two cases, whl<h 
showed normal angiographies but had positive 
tulerance tests. üf these patients, one delivered 
a \'igorous newborn (the fctus with a loop of 
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TARl> ,. R~<uI!, 01 u(<Topbc<'mal anglograph} anJ/or mili"" dirnlflation of esrr;,,1 in 10 paticnts 

"HE "ATFRNA' 

"J'--'~tl'l~ PA'lll"L'J',1 

J~6~ J),;¡bc(cs j) 

T')41 Acutc toxcmi, 

2031 A, ",-¡'cr(t'osion 
+ !oxemia 

2027 Di,hclOS F 
10.>S l\. hypertcoslün 

+ toxt'mi, 
¡nO Mp,thema ¡¡rav;' 
21136 A. hypcrtemioll 
20.>7 A, h)'pntcllSioll 

2053 J);abt"tn II 
2061 Diabelos j) 

._,----- ­

RH1H.'<' '>f 

HH 

P,,,invc 

P,,,itL\'c 

]->",jt<H' 

p""ri,'c 

]->",; t;, , 

Nc¡p'J'" 
Negati,'c 

Nq;aü\", 

N<xa(;,'{' 

Ncgatl\'<" 

,'ord arout1d l!lr ll<:ck ,ItOWll in Figurcs 11, 12, 
and 1\): (hc <Jfhe'r t,~(lI" of a diabetic patienL, 
Cla~~ r, dL('<.! In /lIl'IO (Flgurcs 7, 8. 9, and IU). 

Th,~ ¡t"chniqlJe :~ re,'endl' being u~ed 1n our 
Iaf,oratoty, ()tH n"r¡n:l.l v;l!ttes are very similar 
¡P Ihose pllblisbed hy Hrown (5). 

\\,(. ~tllJi('J th~ mlnary excretion of estriol in 

~('\('[l )'Jticnts (Tahle .1). In thre(' po~itil'e 

tests, the ntrtol value~ were low in one p~tient 

and norma! in two. The low v~l11e corresponJnl 
tu a depre~sed newborn. üne normal \';ll\le 
hdonged ro a patient with two po~itive tesn 
and fetal death m IItero (Figures 7, 8, 9, and 
10), The orher normal value was from the 
case with ~ positive tcst, nuchal cord, and 
vigorou~ newborn (Figurc~ 11, 12, 13, anJ 141. 

Jn four cases with negative tests and vigorou, 
ne\\'borns, estrio! values were normal in tbrte 
(rigurcs 15 and 16). 1n the rem~ining casc thc 
t~striol cxcretion fell pf{)gre~~ively from 12 to 
7 mg in 24 huurs in rhe fotlr dctcrnlllutions 
made hetween thinl'-fourdt ;tnJ thinv-sixth 
wn:ks. al whlCh ttt11C lahm WJ~ Lllrllltt'J. 

Passage o{ mr'(O'lIf¡nJ 

The prescn,'c oj lIlCCOllJllnl was Jt'tl'fmmcd 
at the time of the amniolll pllllLlure. Jurtng 
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labor or cesarean section. It was found in two 
casc>o In one of lhem. nleconÍllm appe:lftd 
ducc dal" after a positivc tC>t, Jming indl1ced 
labor and hdore feLlI dcmi,c, Tht othcr casc 

had a ncgative test ~nd a vigorous newborn; 
the mother ~uflered frum sickle-ctll anemia, 

Discussion 

The tac{ tha¡ utnine wntractiolls like thO.lt 
()f a norlll;t! "'1,,)r produce dips IT (positivc test) 

mal' be eXl--'latntJ by a lowering in the fetal 
oxygm r,,"serve (1, ll, 18, 19, 20) probahly ¿\le 
lO a decrtase in tew-matcrnal exchanges. In 
tl1nc urClllllSlan..::es ,t j~ logical to cxpect thar 
thr f<'tus will not tolcratt the aggression uf 
IdDor To 3\'oid ,ntrapartum fetal distres>, the~e 

!UUSl". Shf)lJld therciore be' dcli\'crcd by cesare~n 

sccllun. 

\\'i¡h tlll' rcslllts obtained Irom lhts study, it 
may be conduded ¡hat ~ PO~ili\e test imh­
c~te~ a high probability of a deprcs>rd nl'wborn, 
even if a cc<;arean ,ection is pcrformcd, Takmg 

this in connection with the f~ct that tw" fetu'e' 
dicd three and seven days aftcr a PLlsitJve ¡esto 
it may be ~tated th~t most probahly ¡he fetu, 15 

in a precarious condition. Tt call1lol he t'slah­
lished for how long the fetus will f,t' ahk IU 

endure this situarion. 
In cases in which the intcrruption uf prcg" 

nancy hefore term is inJicated becall.\e o[ ~sso-
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ciateJ rWHnnal rmthulogy, a JuUbl arlses a~ 

to the musl JI'P[uprlatt: time for ~trc'h an inter­

ruption. Irleally, it shoulJ be dderreJ as long 

as po~~,hk, lo <!void tlw rrsks of prem,llllrity. 

A f'osiri\'e test (jf l.-:tal tolerance trl lIt~rinc 

contractions is alt :1,lditional argllment in bvpr 

of the ill\t"rnlption of J'rq.:nan..:y. A negati\e 

Int inJ,,:;H~'s J. good CIl;JJ1Ce o[ obtainlng J vigor­

mg llewborn. Sl'OIl\;¡neOUs ur indnced ¡..bOl may 

be ;lllowcJ. HownCf, Ihis don: not mean lhal 

felal d,qros wil! not ocnlr ,iuring laboL 111 

lhc ,,,"o showll in Fi¡;urc 4 signs o[ fetal JL~' 

tres<; (Jip> JI) a!,pc,H~d even when the fetus 

h'lJ tolerattJ lIferrnC ('(Jllll:Jcrirms oi lahor dur­

rng r"llr nouI'. 

Utel'('p!acental angio¡;r.1phy and the test uf 
Ictaj tokrance to uterillC contract"ms ,eem to 

,rJlnp!ement l';"h other. The a,h:ontClge, uf the 

te"t are tha! it 1, simpler lO l'crform and tha! 

il t~n he repcalcd several tlllle; in th" ~;ILtle 

P311UIl, thus makin¡;; I'0ssihle an cady dL';(<J\Cry 

of fetal Jjstress durrng pregnancy. 

1'h(' f'xperiencc in our Iabuf.ltory with '¡W 

\'alues <Ji ur;nary excrn;on of estriul i~ ínsuffi· 

(WI1I. The fan that in twq case, lber~ \\,lS no 

;\g'~~m("lIt belwt"en the estriol \JIt,~,; :\Ild the 

condilinn oC th~ nt"wborn, fTen thollgh ~\J¡: 

gestirt, <loes not I'n>vick enough supp"n to 

tlK \je\~'!'"int of tho>" (17) \\-'hu min;mizl' the 

unpurtanct' uf estrio] <:xcretion In th(' tnanage­

1l1(,llt of .hruni, fetal distrt,;s. 

REfERENCES 

L AI;m.\~ O., 11'., R L SCIIW.-\ItCl, S. V. P""., 
L hC.~RCEN '\, :l1ld R. c.·u " •. \'RO-Jl,'RCI.\. ErJects on 
[tul i,,:art r:ne ;Jl),j tetal pO" "f oxygcn .Lchninistra 
tio¡¡ lo lhe molhc:r. Am. l. (JI", ¿. (;ynt'C. '.I8:SSf\, 
1967. 

2. hIHJl"W'l., J., C. Rp"J·R~-S,\J.!I';.''', l':. CIIRl.:'·J-i':'-, 
aTld T. '1""J-iILJ.-\. EnlH"\CÍón de b dicicl1ci:.L fu" 
,'on,d piacenl,Jria )"',r el 111,;lodo de ~,ng;"r:ldiografía 

><"ri;l(b. l'rú¡;. lib,·t. Gim'e. (),)(,7, ¡(¡G(,. 

\. H'[Kl'oRl. r. M. \lIEG''', L. VERlll-, C. DE MOW1, 
E. CL'I<\".-HFl, 1'. Dr;SP.-IGNl'. J"d 11. 1l11.!O. P~rfu,ión 

pn:!crc[](ial p\aCCllIMi,' y hornClJ:ilasis eircuiJlioria 
~T1 la 1ll'lier enlhM:L;"v.IJ. Oh_'I. (¡"'''-. ¡.at. Ama. 
2(,,111, 1'Jrj~. 

.1. BORI.II. U., L rUN,rK,iM, L. OHL:iO"', ;',nd 
N. \\'I<;>\']S·'. l"l1uence r,f "ILrine conlr.lclions 0[1 

lh" 111eroplacT!1I.Jl 1']00,] 1'1,)" al termo 4", f- Obsto 
S, (;y"cc. 9~+1, l'ji,5. 

5. IlRoW",}. l\. Bm\\-'n'.' lllClL"d. f-jwch"l1llflrv /. 

(,(]: 1!'I5, 1'.')') 

(J. B~(J"N, J. B., and M. C. Cm,.•. Urm.lrY n· 

cretioll of oc'triol Pltg¡¡.HLCY. n. Re-',,,h, Hl normal 
.L11d abnonnal I'rcgnallcie' 1- O/>n. (;l'nm'c. Hát. 
Cwlth. 79:12'1,1%3. 

7. C-" "EY~O-H.-'RuA, R., H :\I''-'''ItFZ, R. LI.';(lR'.~NE, 

r. L'W1RG"" l'll·YRRrDr.',,:, S. V. P""., .L,,<.l C. 
e"",]... PII)·SlO/"!.'1' "! P""l1Idl/lritl TraJl'<Klions 
of lhe ~'ir'l (:"nte'ü\ce, Prin,t'l"", Kcw rene~', 

¡,,,,ah I\·bq, )r. FO\llHLn;'-'fl. 19')(;, l' 13l. 
~. GJ.LDEYRo_Jl,'ItCl.', R.. e CASACL'HHT.-I, R Bt'S 

"JI, (J. GnlssI, L. GU.!N, L. FSC-\RcrN~, Clnd C. 
"'·('·.NUEZ B.-\lJER r;",rrelation of iTllrap"nurn challge, 
in (,,[;.] h"~rI r:IlO' witb fetal bl'-,od "xygcn and aciJ 

bas~ b"lallL'l'. In K. AC.L,'llsun, (~d.), Diagnosis "'id 
Trt'''I''''-'''1 (J/ Fd,,1 núonfa.'. Ncw York, Springtr, 
19r;~, 1'1'. 205-225. 

(J. C.'UjEYRo-B.\Rn,l, R., A. A. lB.-\H.{ POLO, L. 
el LL'.1. J. P'''HRCJ, and C. J\ji·NI'H-l:\.-H'ER. Diag­
né'Stic ~Il'¡ prog¡¡"'llC signih(:"'c<: of i¡¡(rap"rtum 
felal l.lL:h~,;ardi;o and I\'P(' ¡J d11'';' I¡¡ sy",posi"m 'J" 

}-""'I.",.¡,;/ LIte J)"t¡"úil, :\llChiglll/, N,u'. 1-2, 1'ir;;. 
Sl'ringfield, lllinois, ChJll0 e TholYJ.1', l%~. 

lO. CAWl-'il<P_t:lARClA, K, C. Mhi'tl-I::\UER, J. J 
I'OSEIRO, L. /\. F.SCARCEN", S. \'. PO>F, ¡. Hm¡"IAltz, 

L All,NT, L. GUL<¡-.;., and n. ,'\lTII"BE. Conlr,'¡ of 
hu.'"'''' fetal hearl r;¡le during l:<hor. III 1J<Jn:t1,1 E. 
Ca"ds (ed.), The He",.! IInd C""'-lIloi¡ir", '" ¡hc 
,vcw¡'om "",¡ /n/"I/I. "le'" York, r.nltle & Slratton . 
1'J(,(" pp. 7- V,. 

11. c,,,.(}¡- "ItO_BARCI'" R, [. J. POSfIRO, 1. P.'INfl.'" 
(;. NEeGItE¡l((lS, C. Có¡'¡fz.RoCERS, A. FALISUH, J. H. 
HlNe,', 1R., M. Z.U'RIt.-\NA, \V. F'LaR, r~., anJ 
H. 1-1. C.'BOT. Effen, of ulcrine- contractiolls nn the 
hean rOlle "f the human (CllK IV /nl. COIlf. O" 
.\1cdic,ú Flalronics, N.Y., 1961, p. 1. 

(2. DAWl'>, G. S. The foctllS, the- p]:;<;cllta and 
umbilical blo(ld l/ow. f-'mc. rh}'slol. Soc. 1(',:43, 
1()()2. 

1,. H[)I.;c.,,",,, J. n., E. S. T~-'-L(lR, H. l' Tm'~IP­

SON, :md K. R. GOTTr;,fELI). L'ltrasoutlfl di::gl"lSlic 
/tLlllljql1es in ohqurics atlfl gYIl~WJflgy . .~n¡. f. 
0/>,1. Ci G\nn- 9(1:I;(j(" 1964. 

14. HüN, E. H. Tb~ fetal JLL.Jrt [ate p;j(ttrns 
I'rC'tT,lmg ,k.lth in Llter". A",. /. Oh.,!. & (;J"u< 
7~:'¡7, 1'.159. 

15. Ho,:, E. H. Observatio", ,,1] ··p.uhologic" 

103 

e 



ktal bradycardia. .-1m. /. Ob$t & Gy"ec. 77:1084, 
[')'19. 

lti. Ho»,', E. H A maneuver lor Ihe dügnosi, of 
umbilical «m.1 cOlllplication. Ob$/. & Gynec. 14:154, 
1959. 

17. PEDERS~.N, J. T/Je PregnaM Diabetic alld Hn 
Newbol"ll: ProbknH and Man,lgemmt. Copcnha­
gen, Munksgaard, 1967. 

IR. Posr, S. V. Registro de. las variJci\,nn de la 
oxigm~dón fetal. Sus relaciones con los contrac­
cione~ Ulcri"'J~ y la frecuencia cardíaca dd feto. 
Tesis, F~cuhad d~ MediLÍ!l,I, Montevideo, 1963. 

19. Pos,., S. V., and R. CALllEYRO_H.\R< [,1. La pre­
lj,m parcial de oxíg~il() en el fel" durJnte el parlo. 
'1 Congr<:so Médico dd Uruguay 3:11ii3 Jnd noo, 
1962. 

20. POSE, S. V., L ESCARCENA, and R. CALDEYW)_ 

BARCIA. La prnión pdrcial de! uxígeno en el felO' 
duranl~ el parlo. IV Con gr. ,\{('.ticano de Gillecr>­
logía Ji Obstetricia, junio 196}. 

21. RAMo'.", E. M., G. W. Cl>HNU, )R., ~nd M. \V. 
DONNER. Serial and cine_radioangiographic vi~lIalj· 

zalÍon ,,1 maternal circulation in Ihe primale (h~mo­
chorial) placenta. Am. /. Obsto & GYllec. 86:213, 
]9(,3. 

22, S.\L¡~G, E. Die Blutga<;\erhi¡hn¡'s~ und der 
Saure·f13sen-Haushalt de<, \-'et~n bei ungeslortem 
Cebllns"hlauf. Z. lür Gehuruh. 11. Gyn.'ik- 161: 
262-291,1963, 

23. SMYTH, M. G. Toxieology studies of low in­
tensity pulseJ ultrasulInds. Proce<:d",gs 01 the AIl­
"/lal Meeting 01 the lnsJitUl" cm UltrasoulIds i" 
Medicine, 1964, 


