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INfLUENCE Of THE RUPTURE Of MEMBRANES ON 
COMPRESSION Of THE FETAL HEAD DURING LABOR 1 

O. Ahhabe, G. Aramburú, R. l. Schwora, and R. (aldeyro-Barcia 2 

F[ra;RF J Rc,nrd ()b\~;nc'¡ during lirst .\a¡;e ,,1 lahor. C'''';[.1 (hlat~lion (, cm. Bdore rupture (ji m<mbran<•. 

';'1" 1 al', ab",nl from lh~ FHR, traÓng. Aft~, rup1Ltre. ea~h ~tcriM conlf-ld;,¡n ,:c""e, a <I¡p 1 oi I;;rge "-mplituJc 
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In a preví,.us p:<p<:r (10) ir has heco ~hown 

,ha( when utcn!\(' col\traetions oE labor exert 

a slronh compres1jon oh ¡he fetal ht"ad, and this 

pressurc )$ higher th<ln ¡he pre~sl.lre In tht' 

amniotic fluid cavity, ¡he fetal vagus is tran­

sicndy stim\l:atcd and a transíenr faH (djp 1) 

oceurs m Ih~ tracing of the fetal hcan rate 
(fHI{). 

Dips 1 o(cur ,imult.;¡neomly wilh ¡he con­

rra:tlOll (2) in Sllch a way thal the bottorn of 

lh" Jip i~ ' ' ''ord"J alml>H al Ih~ sam" time a, 

1 Th" ,¡ud,. rccci"ed suprnrt ¡",m gr.'''t PRiURUj 
4101 c,¡ ¡he P.", Alllnl(~.l H(~lth Org~"ization/World 

Ilc~lth Organi,""on and fnotn ¡¡C'nt HD 00222-06 of 
ll,( Nl\lOnal ¡~'tituk "f Chihl Hellth and Human Deve/· 
"pmmt, llethnJa, MMl'land, U.S.A. 

'Pre<entcd h Dr. Altha~e. 

be ..ts /rnin ¡ARTIFICIAL RUPTURE OF.M.E_M.B.".A.N.E_s.1 
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th~ peak o[ the contraction (Figure 1)." They 
are ~irnilJr to the "cariy dece1er;t(iom" described 

b)' Hon ~nd Quilligan (6). 
In this papn we ~hall present the intluence 

oi sorne ob5tetric factor~, >uclo ..s the ruptllre 
01 tllcmhrane,;, 01\ :he tncidcl\ce 01 Jips 

tboughout labor and shall a1so discuss the 
p",hab(" mcch:tnism of anion. 

Twenty-stx pregnant women at tetm were 

studied during labor. innauterine (:\mniotic) 

pre~~urc ;wd FHR "'ere continunusly re~orded 

from the bcginning of lahor to delivuy hy 

rnethods descri\xd pr~viously (2). The r~ogrtss 

of cervical dilatation and that ot the station of 

'Dips 1(, 

cnmraetion 
whi~h oCeUr 30 t" 60 second, after the 

(2), wil] no! be discus"d in th;, papero 

lJ"d.l~/IIÜ" 'ff H¡S4 
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rhe fetal head wuc pcriodically chccKcd by	 TULE J. NUl1)ber of wntr~<'lj"m causing t1ip, I bdOf( 
antl after ruplUre ,,1 membrane,vaginal CXóllllmation. 

EEfect of the rupture of membrane~ 

Thc producri"n of dips 1 by utermc con· 
traetions was great!y incrcascd by lhe ruplUre 
of memhrann. Figure 1 shows one typical 
record that illustrates such effects. Hetore the 
rupture, lh<: contractiuns Jid not cause dlpS J 
(they unly produeed dips 11 of very smal1 ampli­
wde). After rUj'f\lre UF tht' memhranes eaeh 
llterine C{)mranion causcd a dip 1 of large 
amplilude (3: small clip II follow, t"ach Jip 1). 

Figure 2 and Table 1 show rhe results oh­
laineJ in all 26 WUf'l1cn. Befare rupture of rhe 
llH:mhram:s, 2,157 Cllnlractions were Hyorded 
and unly 82 of rhem (3.8 per eent) produced 
dips I. Alter the rupture oí memhranes, 2,243 
contractillm were recorded and 747 of these 
(333 ¡'I:[ (Cllt) caused dips 1. Tlle difference 
between the percentages befure and after the 
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RUPTURE OF MEMBRANE5 

BEFORE AFTER 

t 

I 

N- 2,151 

SE - 0.41 "lo 

N • 2,2'3 
SE = 0,99 .,_ 

P (0.001 
DATA FROM 26 PATlENTS 

FIGUR>. 2. InCluence nI uips I is ,ignificamly hight-r af(~, 

rupturc of memb'"no ¡han befare. 

roTAL CAUSI~" D1P, I ',""T 

<"-'{¡'<TRAe- C .•USlNG 

%' D1P, [ 

----, 

Hdo)'t- rupturt" ()f 
mcmbrJnt·, 2.1 ')7 82 H 2.07') 

Alter ruf"u", 'JI 

m,''''¡orann 2,243 747 33.3 1,496 

TOlal 4,400 ~2'¡ 3,571 

·p<ü.OOL 

mcmhrJnes were rUf'tured is highly significant 
(p<iJ.OOI). 

InterpretatlOn 

Our workmg hypothesis IS schematiClllv 
shown in Figure 3. When thl'" m~Jl1branes are 
in!acl and the head is floaling (the cephalic 
tquator being above lhe ioJet), therto is amniotic 
fluid aH around the letal head and it lransmits 
the pressure of ¡he ulerine cuntractions egllally 
in all dirt"rtíom (Pas~al's law). The head 
receives ¡he ~ame pressure on its entire surface 
aod is nOl dcformed during lhe contractiol)s 
(Figure 3A). Furthermure, the same pressurt 
is also exerlcJ un ¡he felal body, I1mbili<'JI 
cord, and plarenta. The conrraClions produce 
no changes Hl lJlooJ f10w rhrough Ihe fetal brain. 
Undn these conditions they do not produce 
dips r. 

During tngagement and descent of the head. 
rhe cepb~Jic equator fjts rightly in the lower 
utcrine Sl'"gment (Figure 3B). There i,; no 

longer frtol'" c<rmmunication betweto Ihe amnio· 
tic cnity <lnd the forewalcrs. The pressure 
t"xnted by the Ilterinc contractions on the 
cerhalic cql1ator is greater than thar aboye 
and be10w the tgltatQr (8, 10). The fetJI ht:;ld 
is slightly ddormed (molding) and il becumes 
lengthtneJ irum chin to occiput and shottt:oed 
in ;JI] other directioJlS; as J reslllt, the parietal 
bones blllgc and becornc Ji~alLgned with the 
frontal and olcipital bones. The rise in intra­
cephalic press\trc dllring the contraetions may be 
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INTACT MEMBRANES INTAcr MEMBRANES RUPTURED MEMBRANES 
FLDATING HEAD HEAO FIT5 TIGHTLY HEAD FIT5 TIGH1L'I 
EVEN PRESSURES UNE VEN PRESSURES VERY UNEVEN PRESSURE 
NO MOULDING MODERATE MOULDING MARKED MOULDING 
DIP$ I A8SENT DIPS 1 ABSENT DR SMALL lARGE OIPS 1 PRESENT 

SLOW WAVES IN E,E G, 

l'J(.l'H ." n,agram ,Ilusrr"ting fore," '';l¡ng on fetal hoad under ,hílncm condition; oi J,b"r ,nd rc~"lli"l: cephallC 
ddormallOn (Il",ldin~) 

grcater rhan thar occurring in the amniotic uaC(ions that produce dips I (5). Cerebral 

cavit}' ;¡nd in the fetal büdy fluids; the conse­ isc\lemia also stimulates the vasomotor cemer 
quence i~ n transient reductioll of cert'br;¡[ blood ;Jnd may came fetal anerial hypenension, which 
flow. In these cun<ii(ions, the incidence of Jips in turn, aCling through the narorecep¡ors oE the 
, is 10w and thelr amplitude smal!. carotid sinus ilnd aortic arch, will rcAcxivdl' 

Aún rhe rupture of memhranes, there is [lU ~timubte lhe vagus, causing the clip I (7). 

IOJlger ~\ny cQunterpressurc Ol"rted by the bag Tht cldormation nf the fetal heacl mal' stirnu­
of waters ;]gainst lhe 10wo pan of th~ head late mechanoreceptors (3) in the lace and head, 
amI the pr('~sure no lhe ccphalic eguator during which may also rc:l1.cxive!y stimulate tne vagus 
contractiolls is inneascd (9) (Figure 3C). Thc and contribute lo proclueing dips 1. The defor­
rupl\lre of membranes Ihu~ faeilitates the defor· maeian of the cranial c;lvity may also disturb 
mation el Ihe fetal head by the contraetions blood Ho"," and contributc: 10 cerebral isehemia, 

(Figure 3C) 'H1J the disalignmcnl 01 lhe parie. cliciting Ihe mechanism described ahove. Since 

tal bunes is ver} m:nked, Ihe rupture of membranes inereases che com_ 
pressive eflects of uterine contractions on IheThe rise in lhe mtrananial pressure du.ing 
fetal he:ld (deform;¡tion :md erania! hyperten.utcrinc contractions is now markedll' greater 
sioo), it naturalll' encourages Ihe production ofthan tha! oCCllrring in the amnioti,: S,k and the 
di!,s 1.fetal bod}' fluid, and may cause a signifieant 

reduetinll in cerebral bloud flow. Th~ resultant 
Eflects of the progress of cervical dilatation ischemia, hypoxia, anJ hypw;;apni:t of lhe brain 

are known to c;lIlse direet stimuldtion of the This ~wcly was made in the same 26 patients. 
vagal (enter. a mechanism that exphlins che Labor wa~ rlivided intIJ eight consel"UIÍ\"~~ period. 
eransient fall in FI-IR occurring simultaneol1:ilv according 10 cervical dilatation (Figure 4). The 
w¡th these contractions. ~ccund slage was included in Ihe eighth periodo 

Cen:bral ischemia may explain the change in Al1 che uterine contractions rtcorded during 
the EEG pattern (high-voltage stow waves) each úf \he eight periods in ;JII 2ti patients were 
ohserveJ at Ihe time <If Ihe peak uf strong con- pooled. Thc percenlage of contractioos ca\lsing 
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"""~~~~ 7361 gJO t id,~d>, I,%~ 
FI(.UR~ 4. Incidell"c of dips 1 increa5c; as cervic.l dila· 

l"''''ll augm,'m,. A markeu "'" ¡, pro<1',,'er! bctw~en 4 
;¡n<.J 6 cm (Ji ,Iolatat;on 

dips f-rh'l! l~, their in(idence-was very low 
for lhe fmt three periúJs (cuneal dilatation 
frO[Jl 2 tú 5 cm) ;\nrl incrcJ,ed markedly (about 

40 pcr eent) (or the rcmaining ptriods. This 
confirms prevjou~ reports by F;¡únJes el al. (4) 
and Aramhurú etal. (1). 

For ~Ll(;~lical aoalysis, labor WJS dividcd in 
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" DATA FROM 26 PATIENTS 

F'ljURE 5 JnCJ<.kncc of ,)ipI 1 " ,ignificant1y Jifkrent in 

,h,· thrtt pcrioJ, of labor JiviJed accoruing 1" dilata­
tin" n{ ccryi~. 

DILATATION OF CERVI~ J 
", , cm , " 6 ,m """l 

t 

t 

t 

N '1,978 N· 1,661 N-ga, 
I Sf>O.3)~lo SE ·1.0Jolo SE '1.56°1~ 

TAIIU 2. Numher of contr>cüons causing d,í" 1 in [c· 

bllon'~ rmgrc" "f ccn¡'~\ dibtation 

<e'U""'" 
'[OTAL [)]'" 1 NOl 

<:o"TR.K- CAn'N<; 

DlLATA""ON ~o. 7~ DI'" 1'"OS' 

Z_-1 cm 1.9;~ H 2.12 1,°3-1 
-1-6 cm l,ció1 385 23.18 1,276 
6-\0 <cm 984 '17.76 51< 

1',1(JI '" 3,7244.623 899 

tbree p~ri[x.Js: ~arly fint stage (dilatdtion 2-4 
e111); midfirst slaEe (Jílat:nion 4-ó cm); anJ 
advanced lahor l dilata1Íoll 6 to 10 (.-m "nu 
second st¿¡ge) (Figur" 5). Tbe diffw:nce bc­
tween tbe tbre~ perjods in the inc¡dence of dips I 

W<JS highl y ~ignificant (Tablc 2). 
Three ta<tors may exp[a¡n these re~ults: 

J. CervICal dllat,¡t¡rm by ",df. \Vhen che 
cervix is dúsed (Figure 31\) the p:l.rt uf th~ 

lower lIterine ~egment lha.t faces the lowl"r p:l.rl 
of the head would reinforce (if membranu ~r~ 

imact) or exert (if mcmbr;mes are rupturd) 
the counterpressure that (QuId l1linimiu cephalic 
Jcform<ltion, '[!Iis counterpressurc diminishes 
gradually <l~ cervkal (bJaution progre,ses, facili­

tallng ccpha[ic ddonnation. 
2. COWCldence 01 prog¡'Nj,r In cervlrrJ! ddala­

!ion /tI¡ln rupfure 01 tnembranc.'. In about SO 
pcr n~nt uf thc 26 patícms stuJied, the mtIn­
hranes wer~ artíticially Tuptured when cervical 
dilat.ltion was betwct>n 4 and ó cm (Figure 6). 

• 

26 PARruRIENT W(JMEN 

-~~~~">.~~ 
345~78910 

CERVICAL DILA1ATIDN Icm)
 
al tl">e morn~nl 01 Ruptur~ of M~rnDraM~
 

1"¡GURIc &. FlcquenC'v polYl:o" ,flowiog (ervi(al dil.ltation 

'" 26 p,licl1l' at mom,·m of rupturc 01 rncmbrane•. 

]46 
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O<T' FOOM ""'''f"lS Jnflucn,c oí slation oí fetal head 
""'"AL 00'" P.OSENT 'N " PA"fN1< 

•
• 

"1 • 
'" •• 

• 

• 
'''''0' lf r""-C"-=-fI-c.,,,,,,-C'''l'lTH~ I 
FET'L ""'o 

~ 

'" I " 

FICURh 7. InciJcnc(" of ,h!" ) ri,., 2' f~lal heaJ cngage' 
and Jc,ccnd, in binh cona!. 

Thi~ llIal' ~xrlain the ahrupt rise in the mCI· 

Jentr of dlr~ J when ccrvical dilatation pro· 

grnseJ lO (his point (Figure 4). 
3. COInCldence of the progreJs m c<'H'lcal 

ddatatlOTI wlth progresswe engIJgemr:nt and 
deseent of rhe fetal head in the birrh wnal. 
This factor WII! 1>0: diSOlssed helow. 

5TATION QF FETAL HEAD 

. , . , .,
 O lo +{ O
" " 

f 

!
 

- ! 

,. m,. 1,9SS ,. 1,'9 ) 

" 00.58 % SE_O.8'% SE-1.7'% 

P <0.001 
DATA FROM 24 PATlENTS 

Flr.,... ~. Inci<kn(" of diV' 1 difias ,ignifiC2ntly in the 
th,.~ reriod, "f IJbor divided oecordmg to the statioll of 
[he fetol hcod. 

Figure 7 shows that ¡he in,idenLC oí dips 1 
riscs progressively as the fctal head dewends 
in the pelvi<, confirming previol1; r(;port~ of 
Aramburú el 111. (1). 

To study [hi~ rroblem ~tatistieally, labor wa~ 

diviJed ínlo Ihree periods according to lhe 
s¡ation of the feul heaJ (Figure 8, Table~) . 
In the first paiad (station -4 to -2) the inei­
dence of dips J was (¡nly 11 per cent. TI in­
cre;¡sed ro 30 per cen! whcll the station was 
between -2 and O, and Ir, hO pn (rnt when dtc 
head was between stations O aJlJ .;...4. The 

differellce 10 incidente between these three 

periods io; highly signifiunt (p<Jl.OOI). 

Th.. l'ro¡:;ress uf the fetal hcaJ through the 

hirth canal may in itself ¡nerease the incidente 

of dirs 1, because as the head hecome~ more 
ellgagcd ¡he c()mpres~i()n exerted hy Ihe ut ..rine 

contra(tion~ 1m the cephalic equ,llor allgment~ 

(Figure 38 and C). However, Ihese effect~ 

may bc inRuencerl hv the cO¡l\cidcllLC with 

,imultancous progrl."ss JJ1 ccnical dílatatiull, 

which ffiighl ha'c a direct dIcct of its own. 

Furthcrmore, the lllllTIUcr of cases with rup­

lUred memurancs incrca~es as the fetal head 

descends, and this may also inRuenee the result~. 

The linear rclationship illustrated in Figllfe f! 
between incidence of dips l anJ Ihe stari()fl of 

the fetal head ~ugge~ts lnar Ihe timing of thc 
rul'turc oE membranes h;"¡<; heen more or Jcs~ 

evenly Jistribured octwten ,tallun, -4 and-1. 

There is ;¡ lleed for studics 10 evaluate the 

inR1Jl."nct" of cacn of the ¡hrcc factor, mentioneJ 

T.,~J.J ..L Numb([ of comraniom caUSlng dip, 1 in ...1>­
tion to progrc" úf fetal hcad through birlr, can,] 

CAUSING 

TOTAL ¡'II'S I ~.", 

CONTIlAl:- CACSlNC 

S"l"A'l'lOl< 1"1"",,, % DIP' I'" 
-1",-2 2, Qü 5 333 11.27 2,622 
-2 le' (1 ¡ ,193 44< 29.74 1,049 
0,,, +4 322 189 58.70 t33 

T"I"1 4,nO 966 3,8(/4 
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"("ERANEs
 

'R[sENl ASSEN'
"" O 

I 

~U~'UR.O 

MEMBRANES 

HUCHA, CORO ""ESEN' ASSENT 

I 

I 

N o 1,01' H • \1"5 
sE_O.'? 5E· 1.21 

" 

" 
O " • 

N • W" " • 'll" 
,[ • I.~'~E· '.68 

p (~.ac' ~(MOl 
DATA FRQM U; PATIEN1S 

1'''-.IJn< ~. Prcscnce 01 nuchal cord increases incideno,- ~f 

¿ipl l. Dificrenct-' bclwecn g'oup' with and with"UI 
""chal cord are >L¡rllific~m, bOlh with Íntaet and Wilh 

rupturcd membrane.' 

-rupture of ffiembranes, cervical dilataríon, 
anJ Jcsccnt of the fdal head. 

Influcnce of tht presence of nuch¡¡1 cord 

Nudlal (i)rJ was prcscnt in 13 of the 26 

patient~ stuJicJ. With intact memhranes the 

inciJcncc uf dip5 I wa~ 2.4 per (cnt when !luchal 
cord was absent and 5.2 per cen! when it was 
pr~~ent. The difTerence i~ ~igni6cant (p<ü.OOl) 
(Tablc 4). With ruplUrcd membmnes, the 

incidence was 28 per cem without nueh.tl cord 
and 39 per cent wi,h. This differenee is ;lIso 

highly signif¡~an, (r<O.OOI) (Table 5). 

TAELL 4. Numbrr ,,1 ,,,nl,,,ltOns causin¡¡; dipl belorc 
rUllll'" of mrmblanc, in pali.m, wüh and wtthou. 

nuchal conl 

CAV""G 

TOTAL DlPS 1 Nor 

NL'l"HAL "ONTRAe­ CAVSIM; 

Co~D %' DlpS IT'''''' "0 
Prescn! 1,076 5.20 1,020
 
A1","n! 1,0Hl "2(, 2.41 1,055
 

Tolal 2,157 82 2,075
 

"p < 0.001. 

TA"L> 5. Numbcr 01 (ontrac!;om c.u,¡ng clip.\ J af.er 
rUf'wrc 01 membrane, in p'li.nl' wilh .ml wtthout 

nllch~l c<>rd 

(',WSING 

TOTAL PIPS 1 "0' 
NUCllAL CONTRA<> CAum,,-, 

nON' ""o. 0/<" DJpS 1 

Presen! 1,047 410 3".16 6J7 

Ah'cn. 1,¡ '16 m IR.J ~ 85y 
Tot~\ 2.243 717 1,1'11; 

"1' < (1.001. 

The presence of nuchal cord incceases the 
production uf dips 1, b{l(h whcn the membranes 
are intan and when they ;He ruptured. However, 
it> influence is far less striking than that of the 
rup{ure of membranes. 

The presence of {loe or several loors 0f the 
cúrd around {he fetal neck may facili¡ate the 
compression or stretching of the tlmbilJcal ves­
seIs by uterme contr':lo.:tions. These stimuli are 
known to e!ici{ a reRex fal] in FHR (6). 

Summary 

Dil's , are transient faUs of fet;¡l he;¡rt rato: 

(FHR) IXcurring simultaneotlsly with merme 
Cuntrac!iom. Much evidence indicates that thev 
are LallSed hy a ~trong compression anJ Jefor­

mation of lhe fetal head resulting in vagal 
stimulation. This ~llllltll;¡tion may result either 
rrom the cephalic ddormation or fr{lm cereural 
i,;chemia due to inuacranial hyperten~ion pro­
cuced hy cephalic cOlllpression. Tht" ;HsoLiation 
of JJI~ f with EEe; alterations agree,; with the 
latter hYrothcsis. Ir is flot known whether 
permanenl brain damage may re,ult. 

The IllLiJence of clip> I in a glven period of 
lahor is expressed as a p('(eemage of lhc uterine 
contrxtions that causcJ thenl. ro .t group of 

Ui p.tnurient women the inciJt"nce was signi­

Ilcantiy greatt"r after lhe rupture of membranes 

(H per cent) than when ¡hese were intart (4 

pt"r cem). It ro~e markedly as cervical dilatatinn 
increased and the surion of the felal head 

progressed. In advanced labor (cervical dila­

tation greater than 6 cm, fetal hcacl beyood 



statiún 0, and ruptured membranes) it was 

about 50 per cent-significantiy higher than in 

early lahor (intaet membranes, cervical dilatation 

smaller than 4 cm, and fetal head above -3 
station), when it wa~ about 2 per cent. 

In this study the membranes were ruptured 

when cervical dilatatían was betwern 4 and 6 
cm, as ha~ hecome accepted practicc. It wuuld 

be hl¡.:hly Hneresting to make a similar sludy in 

a grau!, of I'atients in whom ¡he membranes 

(QuId remain intact until the ~l"(llnd stagc of 

labor. 
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