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latrogenic Multiple Pregnancy
Higher Risk Than a Spontaneous One?

Idiké Nyirati, M.D., Hajnalka Orvos, M.D., Gyérgy Bartfai, M.D., Ph.D., and

Laszlé Kovacs, M.D., D.Sc.

OBJECTIVE: To determine if spontaneous and induced
multiple pregnancies have similar outcomes.

STUDY DESIGN: We compared the results of antepar-
tum and intrapartum sur-
veillance and fetal outcome
in spontaneous multiple ges-
tations (group A) with in-
duced multiple gestations
(group B) at Albert Szent-
Gyorgyi Medical University,
Szeged, Hungary, in a six-
year period.

RESULTS: Between January
1, 1991, and December 31,
1996, there were 13,131
births; the number of multi-
ple pregnancies was 307
(2.34%). There were 232 spontaneous and 48 induced
twin pregnancies, 8 spontaneous and 16 induced triplet
pregnancies, and 3 quadruplet pregnancies, all induced.
Higher incidences of gestational diabetes and cervical in-
sufficiency were found in group B. The incidences of pre-
maturity in the induced and spontaneous groups were
similar. The incidences of low birth weight and perinatal
mortality were higher in induced triplet pregnancies
than in spontaneous ones. Fetal outcome, with respect to
Apgar score and umbilical cord blood pH, was much
poorer in both induced groups.

CONCLUSION: Iatrogenic multiple pregnancy follow-
ing ovulation induction or assisted operative reproduc-
tive techniques may increase the incidence of pathologic
events in the antepartum, intrapartum or postpartum

latrogenic multiple pregnancy
following ovulation induction or
assisted operative reproductive
techniques may increase the
incidence of pathologic events in the
antepartum, intrapartum or
postpartum period.

period. Careful counseling before assisted reproductive
techniques is of paramount importance. (J Reprod Med
1997;42:695-698)
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Introduction

In the last two decades,
the number of twin and
multiple gestations has in-
creased continuously. Part
of this increase is due to
the use of assisted repro-
ductive technology (ART).
Increased rates of adverse
perinatal outcomes have been reported for gesta-
tions resulting from ART.1411 This unfavorable
outcome was originally described in connection
with higher-order multiple gestations, but it also
has been observed 'in in vitro fertilization/
embryo transfer (IVF-ET) singletons.” The purpose
of the present study was to compare the maternal
and fetal complications associated with sponta-
neous and induced twin and higher-order multiple
gestations at the Albert Szent-Gyorgyi Medical Uni-
versity, Szeged, Hungary.

Materials and Methods

A retrospective analysis was made of all twin and
higher-order multiple births at more than 24 weeks
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of gestation between January 1, 1991, and December
31, 1996, at the Department of Obstetrics and Gy-
naecology, Albert Szent-Gyorgyi Medical Universi-
ty, Szeged, Hungary. During this six-year period,
13,131 births were recorded. The total number of
multiple pregnancies was 307 (2.34%). Of these, 280
were twin gestations, 48 of which were induced.
Ovulation induction preceded slightly more than
half (13) of the 24 triplet pregnancies and all 3
quadruplet pregnancies. Maternal age was similar
in spontaneous (28.3+2.7 SD) and induced preg-
nancies (29.6 +3.4). However, 61.5% of the induced
pregnancies occurred in primiparas as compared to
26.2% in the spontaneous group. Smoking and con-
sumption of coffee and/or alcohol was similar in
both groups. The following parameters were ana-
lyzed: maternal complications associated with
pregnancy, type of delivery and fetal outcome. Stu-
dent’s t and the y? test were applied as indicated,
with significance at <.05.

Results

Figure 1 documents a continuous and marked in-
crease in the number of multiple births in our de-
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partment as compared to the total number of deliv-
eries, which declined steadily. Table I shows signif-
icant differences in the rate of selected maternal
complications during pregnancy in spontaneous
versus induced twin and triplet pregnancies.
Pregnancy-induced hypertension, gestational dia-
betes and incompetent cervix requiring treatment
by cerclage were higher in the induced twin group
than in the spontaneous one. The rate of preeclamp-
sia was significantly lower in induced triplet preg-
nancies (18.8%) as compared with spontaneous
triplets (37.5%). The number of patients with threat-
ened premature delivery was similar in induced
and spontaneous twins and triplets.

Perinatal outcome is indicated in Table II. The
gestational ages at delivery were similar in the
spontaneous and induced groups. Operative vagi-
nal delivery and cesarean section were performed
more often in the induced than in the spontaneous
twin group. Cesarean delivery was performed in all
spontaneous triplet pregnancies, in contrast with
the induced group, where rapid vaginal delivery
occurred in two cases. There was no statistical dif-
ference between the induced and spontaneous
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Figure 1 Incidence of twin and multiple deliveries at Albert Szent-Gy6rgyi Medical University.
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Table! Maternal Complications Associated with Pregnancy

Twin Triplet
Spontaneous Induced Spontaneous Induced
(n=232) (n=48) (n=8) (n=16)

Complication n (%) n (%) n (%) n (%)
Pregnancy-induced hypertension 1 (0.4) 1 (2.1)2 0 (0.0) 0 0.0
Gestational diabetes 3 (1.3) 2 (4.2)2 0 (0.0) 1 (6.25)2
Preeclampsia 23 9.9) 7 (14.6) 3 (37.5) 3 (18.8)2
Cervical incompetence 32 (13.8) 10 (20.8)2 3 (37.5) 11 (68.8)2
Threatened preterm delivery 62 (26.7) 1" (22.9) 2 (25.0) 4 (25.0)

aStatistically significant difference between spontaneous and induced groups.

twins with regard to mean birth weights of twins A
and B. Among the induced triplets, in contrast, the
birth weights of the first and second newborns were
significantly lower than in their spontaneous coun-
terparts. Apgar score and umbilical cord blood pH
were much poorer in both induced groups. Transfer
to the neonatal intensive care unit was significantly
more common in induced newborns. We defined

growth discordancy as.a birth weight difference of
at least 25%. On this basis, 20.8% of induced twin
newborn pairs showed discordant growth, in con-
trast to 9.5% of spontaneous twins. The difference
between triplet groups was not significant in re-
spect to birth weight discordancy. In triplets, early
neonatal death was extremely high (22.9%) in the
induced group, but intrauterine death occurred

Table It Perinatal Outcome
Twin Triplet
Spontaneous Induced Spontaneous Induced

Outcome (n=232) (n=48) (n=8) (n=16)
Mean gestational age at delivery (wk) 35.1+3.38 34.1+3.58 33.2x2.8 33029
Mode of delivery

Vaginal 153 (65.8%) 22 (45.8%) 0 (0.0%) 2 (12.5%)

Operative vaginal 9 (3.9%) 4 (8.4%) 0 (0.0%) 0 (0.0%)

Cesarean section 70 (30.2%) 22 (45.8%) 8 (100%) 14 (87.5%)
Mean birth weight (g)

First newborn 2256.7 +638.7 2211.7 £668.1 2195.0+371.3 1639.4:423.22

Second newborn 2252.0+638.6 2173.4+£691.8 1916.3+451.2 1537.5+484.72

Third newborn 1855.7 +287.8 1545.0+378.1
Growth discordancy 22 (9.5%) 10 (20.8%)2 2 (25.0%) 5 (31.3%)
Apgar score at 5 min <7

First newborn 23 (9.9%) 9 (18.8%)2 0 (0.0%) 3 (18.8%)

Second newborn 26 (11.2%) 9 (18.8%)2 1 (12.5%) 5 (31.3%)2

Third newborn 1 (12.5%) 5 (31.3%)
Umbilical cord blood pH < 7.2

First newborn 3/102 3/272 0/8 3/132

Second newborn 10/96 3/27 o/8 112

Third newborn 0/8 2/t12a
Newborn transferred to neonatal

intensive care unit

First newborn 39 (16.8%) 12 (25.0%)2 0 (0.0%) 6 (37.5%)2

Second newborn 39 (16.8%) 14 (29.2%)2 1 (12.5%) 7 (43.8%)

Third newborn 1 (12.5%) 7 (43.8%)2
Perinatal mortality

Stiflbirth 3/464 2/962 1/24 1/48

Death within 168 h 28/464 3/963 2/24 . 11/482

aSignificant difference between spontaneous and induced groups.
bMeasurement was not performed in all cases.




less frequently than in the spontaneous triplet
group.

Discussion

In the last two decades, the number of births has de-
clined in the catchment area of our Department of
Obstetrics and Gynaecology. At the same time, the
incidence of multiple pregnancies has increased. A
similar trend was seen in the early 1980s in the East
Flanders Prospective Twin Survey, which analyzed
six European countries.3

- Our study confirmed the results found by Tan et
al'! and Gissler and Hemminki,* indicating that
maternal complications and an unfavorable perina-
tal outcome are more common in induced than
spontaneous multiple pregnancies. This contrasts
with the findings of Olivennes et al,® who observed
no difference in perinatal outcome between the
twin IVF-EF group, stimulated twin gestations and
spontaneous twin pregnancies. Numerous investi-
gators have noted an increased incidence of
preeclampsia cases among multiples as compared
with singletons.®-11 We observed a high incidence
in all groups, but a significantly lower incidence of
preeclampsia was found in induced triplet preg-
nancies as compared with the spontaneous group.
These findings should not be overinterpreted be-
cause of the small numbers of triplets. Skupski et
al0 reported that the rate of preeclampsia is higher
in triplets conceived by IVF than in triplets induced
by IVF and reduced to twins.

The rate of premature deliveries was similar be-
tween spontaneous and induced pregnancies. The
same findings were described by Olivennes et al.5 A
high rate of cesarean section was described by other
investigatorsé2-11 in pregnancies following ART.
We, as well as Tan et al,! found an increased rate in
cesarean delivery in induced as compared with
spontaneous multiple gestations.

Discordant growth among multiple fetuses sug-
gests a heightened degree of risk with a need for
high-level care at a specialized center.>5812 Mordel
et al® described triplet newborns with a rate of dis-
cordancy double that of twins. In our study, the
number of pregnancies with birth weight discor-
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dancy was also very high, especially in the induced
twin group. One-third of induced triplet pregnan-
cies was complicated by discordant growth. Analy-
sis of the early and subsequent ultrasound findings
concerning localization and development of the
placenta would be helpful in explaining the higher
incidence of discordancy in the induced group. Our
database is not large enough to justify whether em-
bryo reduction has any influence on discordant
growth.
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Szamitogéppel vezérelt kardiotokogra-
fia és az arteria umbilicalis véraramlas-
mérésének egyideji alkalmazasaval
szerzett tapasztalataink

NYIRATI ILDIKO DR., FOROUGHI EBRAHIM DR.,
HODONICZKI LASZLO DR., BARTFAI GYORGY DR,
KOVACS LASZLO DR.

A Szent-Gyorgyi Albert Orvostudomdnyi Egyetem Sziilészeti és N6gyogydszati
Klinika (igazgato: Kovdcs Ldszld dr., egyetemi tandr) kizleménye

Osszefoglalds: A szimit6géppel segitett kardiotokogréfia (CCTG) és a magzati vér-
aramlasmérés a technikai kiilonbség ellenére egyucént a magzat 4llapotdnak véltozasat
jelzi. A két médszer egyidejii alkaimazédsat6l a magzat veszélyeztetettségének bizto-
sabb és koraibb felismerését varjuk. Kétszdznegyvenot, 32-42 hetes, vdlogatas nélkii-
b terhesen végeztiink a kardiotokografids vizsgélat alatt &ramldsmérést az arteria um-
bilicalisban. Elemzéseinkben nem szerepelnek az iker- €s tobbesterhességek, illetve az
ultrahanggal igazolt magzati malformaci6 esetei. Az eredmények alapjan a terheseket
4 csoportba soroltuk: (a) mindkét vizsgélat fiziol6gidsnak bizonyult 217 terhesnél, (b)
reaktiv kardiotokografia mellett koros aramlést észleltiink 20 esetben, (c) suspect kar-
diotokogramot €s fiziolGgids dramlast tapasztaltunk 5 esetben, (d) mindkét vizsgéléel-
jaras eredménye patoldgias volt 3 asszonyndl. Megdllapitottuk, hogy a két médszer
egyidejl alkalmazisa csokkenti a tévesen minGsitett prébak szamdt, és igy a felesle-
ges beavatkozasokat, illetve'a sziikségtelen, veszélyes varakozast.

Kulcsszavak: szamitégéppel segitett kardiotokogrdfia (CCTG), magzati
vérdramldsmérés, perinatolégia

Hazénkban a perinatilis mortalitds ardnya maga-
sabb, mint az iparilag fejlett orszagokban, ezért az
ujsziilottek €letkilatdsanak javitdsa, a magzati
dllapotdiagnosztika gazdagitisa fontos feladat.

Az antepartum CCTG-vel a feto-placentaris
egység allapota vizsgilhat6. A magzat mozgasa,
méhkontrakcifk a magzati szivirekvencia valtoza-
st (akcelerdci6t és az oszcillacié novekedését)
eredményezik. Az utero-placentéris keringés be-

sziikiilése, illetve az ezt kovetS magzati hypoxia
jelei kardiotokografidval felismerhetok.

A CCTG a kardiotokogramok objektiv, szami-
togéppel segitett analizise [1, 2); ezen mddszerrel
azon paraméterek is objektiv médon értékelhetok,
melyek vizuilisan nehezen itélhetGk meg. Ezaltal
az intra- €s inter-observer hibak lehetGsége kizér-
hat6 [3].

A Vasoflo 4 System ultrahang késziil€kkel az
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utero-placentaris és a feto-placentaris véraramlési
_ viszonyokat vizsgdljuk. Az a. uterina vagy az
a. umbilicalis hullimforméjdban megjelen6 koéros
elvédltozdsok a placenta vascularis 4gydban meg-
novekedett periférias ellendllas kdvetkezményei
[4, 5]. A Doppler ultrahanggal mért dramlas érté-
kelésére hasznalt paraméterek (pulzdcids index €s
rezisztencia index) az dramlés irdnyaban létrejovo
ellendllas indirekt jellemz6i (1. dbra). A perfizié
csokkenése magzati hypoxidhoz, asphyxidhoz ve-
zethet.

KOZEPES FREKVENCIA
4 |

i

| B

systole/diastole: S/D = A/B; reziszt. index: RI = A-B/A
puizacids index: PI = A-B/kozepes frekvencia

1. ébra

A végdiastoles dramlés progressziv kialakuldsa
a 13-18. hét kozott figyelheté meg, €s ezzel egy-
id6ben Doppler ultrahanggal a systole/diastole
(S/D) aranya is mérhet6vé valik. A 24. hét utén a
végdiastoles aramlas hidnya a magzat vesz€lyezte-
tett dllapotat jelzi [6].

Mind a normaélisan fejléd6, mind a novekedési
retarddciét mutaté magzatokndl azt allapitottdk
meg, hogy az a. umbilicalisban mért pulzaci6s in-
dex fiiggetlen a magzat alvas-ébrenléti allapotat6l
[7], ezért a vizsgalat barmikor elvégezhetd, bar ki-
vitelezése magzatmozgas mentes periédusban
egyszeriibb. Az a. umbilicalis dramlasmérésekor
elsésorban az S/D arédnyt tiintetik fel. Fiziologias
terhességben az a. umbilicalisban a diastole €rtéke
a terhességi kor elérehaladasdval emelkedik, az
S/D arany pedig szignifikdnsan csdkken. Ez abbdl
adodik, hogy a végdiastole értéke nagyobb mér-
tékben novekszik, mint a csics-systole értéke [4].

Arra a kérdésre kerestiik a vélaszt, vajon a két
modszer egyiittes alkalmazédsaval megbizhatobba
valik-e a magzat 4llapotdnak megitélése.

Anyag és modszer

A vizsgalatokat 1994 oktébere és 1995 augusztusa ko-
zotti periddusban 245, vélogatas nélkiili, a terhességiik
32-42. hetében levé asszonyon végeztiik. El5zbleg
felvildgositottuk Gket a vizsgélat sziikségességérdl €s
kivitelezési modjar6l. Vizsgélatainkba nem vettiik be
az iker- illetve tobbesterhességeket €s az ultrahanggal
igazolt magzati malformaci6 eseteit.

A kardiotokogriéfias regisztratumok Oxford Sonicaid
Team kardiotokograffal késziiltek, értékelésiikhoz
Oxford Sonicaid System 8000 programot hasznéltunk.
A vizsgiélat a terhesek félig iil6 helyzetében tortént. A
CCTG regisztralasi ideje a Dawes-Redman kritériumok
[8] teljesiiléséig, de legaldbb 30 percig €s legfeljebb 60
percig tartott. Ezen id6 alatt 2-3 alkalommal, magzat-
mozgds mentes idoszakban Vasoflo 4 System-mel, 4
MHz-es érzékeldfejjel végeztiink &dramldsmérést az
a. umbilicalisban. Az adatok Osszesitésekor a vizsgalati
eredmények 4tlagat, illetve a kéros értéket vettiik figye-
lembe. Kérosnak tekintettiik a kardiotokogramot, ha
magzatmozgds mellett a Dawes-Redman kritériumok
[8] nem teljesiiltek (beszfkiilt oszcillacié, magas varia-
bilitds hidnya, akceleraci6k hidnya, deceleraciék megje-
lenése), és koros dramldsnak vettiik, ha az S/D arany a
Trudinger és munkatdrsai [5] altal megadott tartoma-
nyon kiviil esett.

Nem tekintettilk egészségesnek az ujsziilottet, azaz
perinatélis morbiditasr6] beszéltiink: ha az wjsziilotton
novekedési retardacio jeleit lattuk és/vagy a koldokvér
pH értéke kisebb volt, mint 7,2 és/vagy az 5 perces
Apgar értéke kisebb volt, mint 7 és/vagy az ujsziilottet
a Perinatdlis Intenziv Centrumban (PIC) kezelték és a
kezelés indoka nem az alacsony sziiletési siily volt.

Eredmények

A CCTG ¢és az dramldsmérés adatainak értékelése
soran a terheseket 4 csoportba osztottuk:

(a) fiziolégias eredményt kaptunk mindkét
vizsgalattal 217 terhesnél (4tlagos terhességi hét:
35/2 [35 hét és két nap])

(b) reaktiv kardiotokografia mellett koros aram-
last észleltiink 20 esetben (atlagos terhességi hét:
3712)

(c) suspect CCTG eredményt €s fiziologias
aramlast tapasztaltunk 5 esetben (4tlagos terhessé..
gi hét: 34/5) g

(d) mindkeét vizsgalo eljarassal koros eredmény
3 asszonynal volt (atlagos terhességi hét: 37/3) (1.
tablazat)

|. téblézat

A vizsgdlatok eredményei

Aramlési viszonyok  reaktiv CTG  suspect CTG
fiziologias aramlés 217 5
kéros aramlas 20 3

A szimultan vizsgalattdl a sziilésig eltelt id6
alatt elvégzett ismételt vizsgalatok nem mutattak
koros eltérést az elsé harom csoportban (a, b, c).
A d) csoportban a sziilés 24 6ran beliil lezajlott,
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igy sem dramldsmérés, sem kardiotokografiis
vizsgdlat a sziilésig mar nem tértént. A sziilés
alatti monitoriz4las sordn mindhirom esetben hy-
poxidra utald jelek jelentek meg a kardiotokogra-
mon, ezért 1 esetben vakuum extrakciéra, 2 ter-
hesnél csaszirmetszés elvégzésére keriilt sor.

A (d) csoportban mindhirom djsziilétt a vizs-
gélattdl szamitott 24 6rdn beliil dysmaturusként,
Apgar < 7 ponttal jott a vildgra; a koldokzsin6r-
b6l szarmaz6 vér pH értéke 7,2-nél kisebb volt. A
tébbi csoportban a vizsgilattél a sziilésig atlago-
san eltelt id6 34 nap (a. csoport), 11 nap (b. cso-
port) illetve 25 nap (c. csoport) volt. Perinatalis
morbiditdsra utalé jeleket ez ut6bbi hirom cso-
portban nem tapasztalmunk.

Megbeszélés

A magzat allapotdnak antepartum vizsgilatira a
Kardiotokografia €s a vérdramldsmérés egyarant
altaldnosan elfogadott médszer. A véraramlasi
indexekben észlelt patoldgids eltérések akér né-
hany héttel is megel6zhetik a kardiotokografias
regisztritumon megjelené suspect jeleket [4]. A
kardiotokogréfia sordn észlelt patol6gids torténé-
sek idején az a. umbilicalisban végzett dramlismé-
réssel megerGsithetjiik vagy elvethetjiik az intra-
uterin hypoxia gyandjit. Az aramlismérés vi-
szonylag olcsé, megbizhat6 és hasznilata kony-
nyen elsajatithat6, a kiilonb6z6 paramétereket
szamszerdsitve adja meg. A két médszer szimul-
tan alkalmazisaval az a) csoportban a magzat j61-
1éte biztonsaggal megitélhets, a b) és c) csoport-
ban szoros obszervicié mellett elkeriithetové val-
nak a sziikségtelen beavatkozisok (Oxytocin Pro-
vokicids Teszt, cordocentesis, sziilésindukcid),
ugyanakkor a d) csoportban a magzat veszélyez-
tetettsége kimutathaté, még miel6tt siilyos hypo-
xia vagy asphyxia alakulna ki. A két médszer
egyiittes alkalmazédsinak tovébbi elénye, hogy a
vizsgélat rovidebb ideig tart, a magzat dllapotar6l
ugyanabban az id6ben két kiilonboz6 médszerel
kapunk informéiciét, igy az antepartum magzati
allapotdiagnosztika megbizhatésdga novelhetd.
Az é4ramlésvizsgélat javitja a non-stress-test
(NST) sztirdvizsgalati biztonsigat.

Koszonetet mondunk a Kadli alapftvany 4ltal nyj-
tott anyagi timogatasért,

gﬁ
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Nyirati I, Foroughi E, Hodoniczki L, Bartfai
Gy, Kovics L. Experiences with simultaneous
use of computerized cardiotocography and
umbilical artery blood flow velocity analysis

Both computerized cardiotocography (CCTG) and
blood flow velocity (FV) analysis are frequently used
in the assessment of fetal surveillance. From the
simultaneous use of CCTG and FV a more reliable
and earlier detection of fetal jeopardy is to be expected.
This study was performed on 245 (otherwise unselect-
ed) women, with singleton pregnancies, without fetal
malformation, between 32-42 weeks of gestation, from
October 1994 to August 1995. Based on the CCTG
and FV evaluations, four groups of patients were estab-
lished: (a) the results of the combined tests were physi-
ological in 217 patients, (b) CCTG was reactive, but
FV revealed abnormal result in 20 cases, (¢} CCTG
was non-reactive with a normal FV in 5 cases, (d) both
methods gave pathological results in 3 cases. The
combination of these two methods may improve the
reliability of antepartum fetal surveillance.

Key words: computer-assisted cardiotocography,
fetal blood flow velocity, perinatology
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Antepartum magzati szivhangészlelés soran eléforduld

hibalehetoségek

Possibilities of error during antepartal foetal heart

sound observation
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OSSZEFOGLALAS Rendszeresen eléfordulnak oiyan
esetek, mikor a terhes asszony mar az intézetbe keriilés
eloti elhalt magzattal nver felvételt. Rendkiviil nagy je-
lentdsége van annak, hogy ilyen esetekben a magzat
haldlanak idépontja meghatarozhaté legyen. Esetenként
eléfordul, hogy a magzat méhen beliili elhaldsat a hazior-
vos észleli elsdként. Még a modern vizsgaléeljarasok bir-
tokdban is eléfordulhat tévedés. A szerzék idttekintik a
magzat cardiotocographids monitorizalasa soran eldfor-
duié hibalehetdségeket, és felhividk a figvelmet az
értékeld személy gyvakorlottsaganak fontossagara.

Kulcsszavak: antepartum magzati szivhang, méhen beliili
elhalas, cardiotocographia

SUMMARY It is not uncommon that pregnant mothers
will be admitted to a healthcare institution with a foetus
that died prior to admission. The ability to determine the
exact time of the foetus’s death is of extremely great
importance. It will occur occasionally that the family
practitioner is the first healthcare professional to detect
the death of a foetus. Errors might occur even with the
most modern investigation methods. This paper reviews
the possibilities of error in cardiotocography of the foe-
tus. The significance of the examiner’s proficiency is
highlighied.

Kev-words: antepartal foetal heart sounds, intrauterine
foetal death, cardiotocography

BEVEZETES Napjainkban a magzatok intrauterin alla-
potanak ellendrzésére a cardiotocographia széles korben el-
terjedt biofizikai vizsgalomodszer.

Az egyéb mdomanyteriileteken oly gvakran hasznait
Doppler-elv alkalmazasaval a mindenkori, egy percre inter-
polalt, aktualis szivfrekvencia maghatarozhato, képileg
megjelenithetd, és elemezhetd mind a magzatmozgas, mind
pedig -3 méhdsszehuzodasok fliggvényében. A modszert
eioszor Callagen és munkaidrsa 1963-ban (1), Johnson és
munkatarsai 1963-ben (2), alkalmaztak. Hazdnkban elso-
ként Herczeg és Resch 1972-ben (3) szamolt be klinikai
tapasztalataikrol.

A miszer vizsgilofeje folyamatosan ultrahangot bocsat
ki. amely a szivrél, nagyerekrdl és egyéb struknirakro] visz-
szaverodik, és a képlet mozgasanak iranvatol fiigaden a
hanghullam frekvencidjat megvaliozatja. Ezen frekvencia-
modulacid hangi, képi megjelenitése szolgaltatja szamunkra
az énékelhetd informaciot.

A vizsgalémddszer antepartum és intrapartum alkalma-
zasaval megkozelitden pontos képet kaphatunk a magzatok
intrauterin allapotarol.

Tekintve, hogy az orvostudomany empirikus tudomany,
egzakt véleményt a magzat biologiai allapotardl kivaltképp
biofizikai modszerekkel nem adhatunk. Véleményiink min-
den esetben csakis megkdzelitd pontossagu lehet.

A SZIVHANGERTEKELES HIBALEHETOSEGEI
Maganak a vizsgalatnak az értiékelhetoséget tobb ténvezd is
befolyasolja. Ezek szerencsétlen koincidencidja bizonyos
esetekben a valosagos édllapottdl akir iényegesen eltérd
eredményt is mutathat.

Szamtalanszor komoly problémat okoz a magzatok élénk
mozgasa, a magzat, illetve az anya nagyereinek frekvencia-
modulalé hatasa. Bizonyvos esetekben eiéfordul, hogy nem a
magzati, hanem az anyai aotra abdomonalisrol visszavert
jelek keriiinek regisztralasra. Ilyenkor tévesen magzati
bradycardia lehet az ériékelé vélemény. Ez lathato az 1.
abran, ahol a regiszraum elsé felében az anyai cardio-
gramm lathatd, és ezt a szamitogép helvesen hibaként érté-
kelte. A 2. gbran demonstrilva, a magzat megsziiletéset
kovetden tovabb folytattuk a regisztraciot, ekkor természe-
tesen mar az anyai nagyerekrol.

A latott kép hasonlosaga folytan sziilés alatt a cardio-
tocograph érzékeld transzducerének elmozdulasaval
ugyancsak eléfordul, hogy az anyai nagverek keriilnek re-
gisztralasra, magzati bradikardia képét utanozva.

A tévedést okoz6 zavard echok biztonsagos kiki-
szObdlése nagy gyakorlatot és igen driga, modem car-
diotocographot igényel. Ma mar léteznek olyan specialis,
elsésorban a fokozott rizikoju terhességek monitorizalasara
hasznalatos késziilékek, amelyek a méhtevékenység, a mag-
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2. abra. A magzat megsziiletese utin a cardiotocograph-fal a regisztraciot folytatva az anyai nagyerekrol visszavert

frekvencia abrazolodott. gy a kép elsé harmadaban a magzati szivmiikddés, majd a megsziiletés utan, az utaisé har-
madban az anyai nagyerek képe lathato
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3. dabra. A méhtevékenység, a magzatmozgas és a
magzati szivmikodés mellett egyidejiileg az anyai
puizushultam, EKG, vérnyomas is regisztralasra keriil
a modern, szamitogéppel 0sszekapcsolt késziiléken

MAGYAR ALAPELLATASI ARCHIVUM

zatmozgas €s a magzati szivmikodés meliett alkalmasak az
anyai parameéterek (pl. pulzushullam. EKG, vémyomas)
egyidejii regisztralasara is (3. abra).

A ,jo fil” és eszk6z hianya esetén komoly tévedéshez
vezethet az anyai aortardl, hasi, kismedencel artériakrol re-
gisztralt kep elemzése. A hibaforras tovabb novekszik, ha
mas a vizsgalatot végz0 és az elemzé személy. Az intra- €s
interobserver hibak kikiiszobolésére fejlesztettek ki azokat a
software-eket, melyek segitségével lehetové valik a car-
diotocogrammok objektiv szamitogéppel vezérelt analizise
[Dawes es munkatarsai, 1991 (4), Todros és munkatarsai,
1996 (5), Bartfai, 1998 (6)].

Gyakorlott szem szamara azonnal lathat6 az alapfrekven-
ciaban mutatkozo eltérés. Kiilon, kiilon értékelve a car-
diotocogrammot mar nehezebb a magzati bradycardia és
esetleges anyai tachycardia elkiilonitése.
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Delivery of Breech First Twins:
A Multicenter Retrospective Study

ISAAC BLICKSTEIN, MD, RAN D. GOLDMAN, MD, AND MICHAEL KUPFERMINC, MD

Objective: To assess the risk of vaginal birth of breech first
twins by Apgar scores and mortality.

Methods: We did a retrospective case-control analysis of
data from 13 centers that allow vaginal birth for breech first
twins. We used depressed 5-minute Apgar scores and neo-
natal mortality as main outcome measures between vaginal
(n = 239) and cesarean (n = 374) deliveries of pairs with
breech first twins, stratified by parity, birth weights of first
twins, and types of cesarean. The 95% power of our sample
size (& = .05) was sensitive enough to detect differences of
5% of the overall sample and 25-30% of subgroups.

Results: Vaginal birth was attempted in 61% of 613 pairs.
There were significantly more depressed Apgar scores (P =
.008, odds ratio [OR] 2.4, 95% confidence interval {CI] 1.2, 4.7)
and neonatal deaths (P < .001, OR 9.5, 95% CI 4.0, 23.4)
among vaginal births of pairs in whom first twins weighed
less than 1500 g but not among the higher-birth-weight
cohort (for depressed Apgar scores: P = .76, OR 1.1, 95% CI
0.6, 2.1). Multiparity and elective cesarean seemed to have
little influence on outcome measures. Neonatal mortality
was associated with extremely preterm twins.

Conclusion: There was no evidence that vaginal birth is
unsafe, in terms of depressed Apgar scores and neonatal
mortality, for breech first twins that weighed at least 1500 g.
(Obstet Gynecol 2000;95:37-42. © 2000 by The American
College of Obstetricians and Gynecologists.)

Delivery of pairs with breech first twins is expected in
about 30% of twin gestations, but a preferable route of
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delivery remains controversial.! The Technical Bulletin
Committee of ACOG? recommended vaginal delivery
only for vertex-vertex and possibly vertex-nonvertex
pairs, Chervenak® advocated abdominal route merely
for lack of data documenting the safety of the vaginal
alternative, textbook recommendations are indecisive,*
and several recent studies showed conflicting resuits on
vaginal birth as a safe alternative to cesarean.>' Op-
ponents of vaginal birth for breech first twins criticized
nonrandomized structure and inadequate statistical
power of relevant publications. Those inconclusive ac-
counts, promoted by medicolegal considerations, con-
vinced many clinicians to avoid vaginal delivery of
breech first twins, creating a vicious circle that further
decreased the number of obstetricians experienced in
delivering nonvertex fetuses, including twins. That prac-
tice was adopted without data to confirm presumable
hazards of vaginal delivery of breech first twins, so we
believe that dinical situation should be studied further.

Being a rare clinical situation (less than 0.5% of all
deliveries), one might question the need to study safety
of vaginal birth in breech first twins. The point is not
reduction of the overall cesarean rate, but preventing
unnecessary cesareans. The problem also is accentuated
by the two-fold increase in twin rates in most developed
countries.!

Low incidence of breech first twin presentation in a
single-center database made it difficult to enroll an
adequate sample in a short enough period to avoid a 8
error and time-related changes in outcome. Using con-
tentions similar to those for singleton breech deliver-
ies,'”> we believed that a randomized clinical trial of
adequate size was highly unlikely, so we did a retro-

spective multicenter study assessing mortality and Ap-
gar scores.

Materials and Methods

Forty-five European centers selected from rosters of
perinatal meetings were invited to participate, provided
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their experience had not been published, and based on
the premise that intercenter comparison would not be
done. We included data from centers that allowed
vaginal births for breech twins and only cases delivered
during 1990-1997, or the last 50 consecutive entries
from each center, to avoid old data and overrepresen-
tation of a particular center. Participants were given
data collection forms that detailed parity (nullipara or
multipara), pregnancy duration at delivery (completed
gestational weeks), birth weights of first and second
twins, and presentation of second twins. We compared
perinatal outcomes of breech first twins delivered vag-
inally with those delivered by cesarean. In the vaginal
delivery cohort, delivery modes of first and second
twins were noted separately. In the abdominal delivery
cohort, types of cesareans were noted as emergency
(indicated during trial of labor) or elective. Perinatal
mortality was defined as death before, during, or after
birth. Outcome variables included 5-minute Apgar
scores less than 7 and neonatal deaths.

We created a database using Microsoft Excel (Mi-
crosoft Corporation, Redmond, WA) that compared
vaginal and abdominal delivery outcomes in two birth
weight categories (less than 1500 g and at least 1500 g)
in nulliparas and multiparas. In the cesarean cohort, we
compared outcomes of emergency and elective cesare-
ans, in the same birth weight categories.

We used True EPISTAT Software (Math Archives,
Round Rock, TX) for statistical analysis. The 95% power
of our sample size (@ = .05) was sensitive enough to
detect differences of 5% of the overall sample and
25-30% of various subgroups. Student ¢ and the x* tests
were used to compare continuous and individual or
pooled categoric results, respectively. P < .05 was
considered statistically significant, and the odds ratio
{OR) and 95% confidence interval (CI) were calculated.

Results

Data from 13 centers were included in the study (19 of
45 centers [42%)] did not deliver breech first pairs
vaginally, three centers [6.7%)] did but did not provide
data, and ten [22%] did not reply). Numbers of cases
ranged from 15~43 cases per center. We excluded 25 of
638 pairs, 24 in which one of the twins died antepartum
(eight vaginal, 15 abdominal, and one combined deliv-
ery) and one pair delivered vaginally in which both
twins died antepartum. Our final series comprised 239
vaginal and 374 cesarean deliveries, 613 live-born
breech first pairs. Group-specific demographic descrip-
tions were not available. Gestational age was deter-
mined by last menstrual period confirmed by sonogra-
phy. A preanalysis comparison of the data showed
fairly homogenous distributions of parity, birth
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weights, gestational ages at delivery, and proportions of
vaginal to cesarean births, allowing pooling of data for
analysis.

Compared with the cesarean cohort, the vaginal birth
cohort was characterized generally by significantly
fewer nulliparas (35.1% versus 48.9%, P = .001, OR 0.6,
95% CI 0.4, 0.8), lower gestational age (less than 28
weeks, 13.0% versus 3.7%, P < .001, OR 3.8, 95% CI 1.9,
7.7), and more very low birth weight twins (less than
1500 g, for first twins 23.8% versus 13.6%, P = .002, OR
2.0, 95% CI 1.3, 3.1; for second twins 23.4% versus
13.6%, P = .002, OR 1.9, 95% CI 1.3, 3.1). There was no
difference in presentations of second twins between
groups (breech-vertex 48.9% versus 44.4%, P = .309, OR
1.2, 95% CI 0.8, 1.7; breech-breech 40.2% versus 41.4%,
P = 822, OR 0.9, 95% CI 0.7, 1.3; breech-transverse
10.9% versus 14.2%, P = .278, OR 0.7, 95% CI 04, 1.2).
Discordant birth weight, defined as more than 25%
intertwin birth weight difference, was within the birth
weight category (ie, both twins in the same category) in
all but four cases (in the lower birth weight category)
and was not considered separately.

Breech first twins were mainly delivered spontane-
ously or by assisted breech delivery (88.3%). Delivery of
second twins was spontaneous vertex (37.1%), sponta-
neous or assisted breech (31.4%), intemal podalic
version and breech extraction (7.7%), total breech ex-
traction (7.2%), instrumental vertex (5.7%), external
cephalic version and spontaneous vertex (1.4%), and
diverse combinations (6.8%). Cesarean for second twins
was done in six cases (2.4%). No major birth traumas or
fetal entanglements (locked twins) were reported in our
series. The abdominal delivery cohort comprised 134
(35.8%) emergency and 240 (64.2%) elective cesareans,
with similar distribution of nulliparas and multiparas
(P = 0.952, OR = 1.0, 95% CI 0.6, 1.6).

Table 1 shows the outcomes of twins when first twins
weighed less than 1500 g. Significantly decreased inci-
dences of low 5-minute Apgar scores and neonatal
mortality were identified among pairs delivered by
cesarean compared with vaginally, and despite similar
intergroup gestational ages and birth weights. Differ-
ences in neonatal mortality rates between vaginal and
abdominal deliveries were found irrespective of parity,
but differences in depressed Apgar scores were among
primigravidas only.

None of the twins in the higher birth weight category
weighed more than 3500 g, a commonly used upper
limit for vaginal birth of breech singletons. Compared
with twins in the lower birth weight category, outcomes
were good and not significantly different between vag-
inal and abdominal routes of delivery of twins when
first twins weighed at least 1500 g, irrespective of parity
(Table 2). :
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Table 3. Breech First Twins Who Weighed Less Than 1500 g Delivered by Cesarean

Elective delivery Emergency delivery
Total (n = 51) (n = 21) (41.2%)" (n = 30) (58.8%)* P OR 95% C1

Nulliparas 28 (54.9%) 12(57.1%) 16 (53.3%) 978 12 03,42
Presentation

Breech-vertex 17 {33.3%) 6 (28.6%) 11 (36.7%) 761 0.7 02,27

Breech-breech 28 (54.9%) 9 (42.8%) 19 (63.3%) 241 04 01,16

Breech-transverse 6(11.8%) 6 (28.6%) 0
Gestational age (wk)

<28 13 (25.5%) 5(23.8%) 8(26.7%) 918 0.8 02,37

28-32 33 (64.7%) 13 (61.9%) 20 (66.7%) 962 0.8 2,3.0

>32 5(9.8%) 3 (14.3%) - 2 (6.6%) 674 2.3 0.3,15.0
Birth weight (g)

First twin 1213 = 201 1118 = 282 > 05

Second twin 1180 = 330 1139 = 355 > .05
5-min Apgar score < 7 20 (39.2%) 7 (33.3%) 13 (43.3%) 672 0.6 02,24
Neonatal deaths 8(15.7%) 4 (19.0%) 4 (13.3%) .867 15 2, 8.7

Abbreviations as in Table 1.

Data presented as mean * standard deviation or n (%) unless otherwise indicated.

* Compared with = 1500 g, P < .001, OR = 0.33, 95% C1 0.2, 0.6.

Discussion

Twin gestations frequently involve maternal and fetal
complications and are often a result of infertility treat-
ment, thus considered premium pregnancies. Clinicians
who follow the cliche “no high-risk pregnancy should
end with a high-risk delivery” might deliver twins for
reasons other than clear-cut, evidence-based indica-
tion.13 :

Better outcomes associated with cesareans were evi-
dent only among pairs in which breech first twins
weighed less than 1500 g. Although neonatal mortality
could be related to preterm delivery, Table 1 data show
that vaginal birth was associated with a 2.4-times higher -
risk for depressed Apgar scores and 9.5-times higher

risk for neonatal mortality compared with cesarean.
Incidence of low Apgar scores in multiparas who de-
livered vaginally was similar to those who delivered
abdominally, but were quite high and did not suggest
an advantage of vaginal birth. Cesarean was indicated
in those cases, as in breech singletons of similar birth
weights. Buekens et al'* showed that breech presenta-
tion in twins and matched-for-birth-weight singletons
ran similar risks. Our data might be important because
previous reports did not consider low birth weight
(LBW) an operational variable, mainly because of small
samples.”™ The majority of neonatal deaths in our
series were clustered among vaginal births of extremely
preterm infants (< 28 weeks), so our data might suggest

Table 4. Breech First Twins Who Weighed at Least 1500 g Delivered by Cesarean

Elective delivery Emergency delivery
Total (n = 323) (n = 219) (67.8%) (n = 104) (32.2%) P OR 95% CI

Nulliparas 156 (48.3%) 106 (48.4%) 50 (48.1%) 953 1.0 0.6,12
Presentation ’

Breech-vertex 146 (45.2%)* 99 (45.2%) 47 (45.2%) 912 1.0 0.6,1.6

Breech-breech 129 (39.9%) 88 (402%) 41 (39.4%) 989 1.0 06,17

Breech-transverse 48 (14.9%) 32 (14.6%) 16 (15.4%) 991 09 05,19
Gestational age (wk)

<28 1(0.3%) 0 1 (0.9%)

28~32 20 (6.2%) 10 (4.6%) 10(9.6% 132 0.4 2,12

> 32 302 (93.5%) 209 (95.4%) 93 (89.5%) .068 25 09,65
Birth weight (g)

First twin 2620 = 499 2547 = 573 > 05

Second twin 2543 + 514 2443 * 629 > 05
5-min -Apgar score < 7 32(9.9%) 11 (5.0%) 21 (202%) <.001 02 0.1,05
Neonatal deaths 1(0.3%) 1 (0.3 0

Abbreviations as in Table 1.

Data presented as mean = standard deviation on 11 (%) unless otherwise indicated.

* As compared with < 1500 g, P = .15, OR = 1.6, 95% C1 0.8, 3.2.
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that if salvage intervention is being considered for those
twins, cesarean might be preferred.

Our data show that cesarean did not improve out-
comes of pairs when breech first twins weighed 1500 g
or more. We confirmed case control’® and population-
based® studies of LBW twins that did not consider the
Ppresentation variable and other single-center samples
that did not consider the birth weight variable.” By
contrast, our results did not concur with those from
Mozambique® and Nigeria® that documented increased
perinatal mortality rates among breech first twins de-
livered vaginally; however, the samples of the latter
studies were remarkably small.

We could not identify any disadvantage in vaginal
birth of breech first twins associated with nulliparity if
first twins weighed at least 1500 g (Table 2), so nulli-
parity should not contraindicate vaginal birth in that
birth weight category. Our database did not detail
indications for emergency cesareans, so increased inci-
dence of depressed Apgar scores found only among
pairs in the heavier birth weight category (Table 4)
could be due to indication rather than the emergency
procedure itself. We could not identify a clear advan-
tage for elective cesarean or a clear disadvantage for
emergency operation.

We acknowledge some limitations of our study. Dif-
ferent data retrieval methods might have sporadically
missed or inconsistently reported minor birth trauma.
Data on neonatal intensive care admission or neonatal
discharge could not be compared because of legiti-
mately different hospital policies, so we followed meth-
ods from other singleton and twin studies and used
Apgar scores and neonatal mortality as outcome indi-
ces.>1! We did not see any intrapartum fetal entangle-
ment, one of the most frequently cited specific compli-
cations of vaginal birth of breech first twins despite its
overall rarity. We do not know how many cases were
suspected antepartum and avoided by cesarean. Calcu-
lations based on observations of Rydhstrom and Cull-
berg,” who identified 41 presumed fetal entanglements
among 26,428 Swedish twin deliveries (0.15%), suggest
that a three times larger series was needed to encounter
one case of locked twins. Therefore, our series that
combined the experience of 13 centers and was five to
eight times larger than previous reports, cast doubts on
the relevance of the locked twins as a contraindication
to vaginal birth.

We also acknowledge that selection criteria for either
mode of delivery might have been inconsistent. The
significantly higher frequency of trial of labor in the
LBW cohort might suggest salvage elective cesareans
were not used routinely. A prospective study using true
randomization seems unlikely,’? so a multicenter retro-
spective analysis of adequate sample size seems to be
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significant despite its inherent shortcomings. Our non-
selected sample of all live-born breech first twin deliv-
eries included cases that might have been excluded by
selection criteria from a particular mode of delivery (e,
LBW breech selected for vaginal birth).

A certain degree of manual dexterity is required for
safe vaginal birth in these situations. An intercenter
comparison was not intended, so we do not know the
cesarean rate in twin and general populations of the
participating centers. A low cesarean rate might be
inferred from the low incidence of combined deliveries,
which has a highly significant. direct association with
the cesarean rate in twins." Our data represent the
combined experience of centers in which breech presen-
tations, whether singleton or in twins, are not indica-
tions for cesareans, so repraducibility and applicability
of our results are dependent on experience in nonvertex
deliveries.
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