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2. ABBREVIATIONS

BA
BC
BMI
BPD
bpm
CTG
DZ
FHR
FMP
FSH
IRDS
IUFD
IUGR
IUI
IVF-ET
LBW
LGA
LMP
MA
MC

NBW
NICU
0)1

PIH
SGA
UsS
VLBW

Biamniotic
Bichorionic

Body mass index
Biparietal diameter
Beat per minute
Cardiotocography
Dizygotic

Fetal heart rate

Fetal movement profile

Follicle stimulating hormone

Idiopathic respiratory distress syndrome

Intrauterine fetal death
Intrauterine growth retardation

Intrauterine insemination

In vitro fertilization and embryo transfer

Low birth-weight

Large for gestational age
Last menstrual period
Monoamniotic
Monochorionic
Monozygotic

Normal birth-weight
Neonatal intensive-care unit
Ovulation induction
Pregnancy induced hypertension
Small for gestational age
Ultrasonographic

Very low birth-weight



3. INTRODUCTION

“... And when her days to be delivered were fulfilled, behold, there were twins in her
womb. And the first came out red, all over like an hairy garment; and they called his
name Esau. And after that came his brother out, and his hand took hold on Esau's
heel; and his name was called Jacob. ...”

The Bible

Scientists and philosophers have always been fascinated by twins. Hippocrates
considered that twins were conceived by the division of a sperm into two parts. Interest in
obstetrical aspects was kindled in the Renaissance age and anxiety was expressed over the
dangers of exsanguination of the second twin after the firstborn's cord had been cut. In the
second half of the 19th century, Sir Francis Galton realized that twins could be of value in the
study of effects of heredity and environment on human development.’

Long before the accurate determination of the zygosity of twins was defined, it was
recognized that at least two types existed: identical and fraternal. Identical or monozygotic
(MZ) twins develop from the early division of a single fertilized ovum, whereas fraternal or
dizygotic (DZ) twins occur as the result of fertilization of two separately released ova by two
separate spermatozoa. Twinning rates vary greatly in different parts of the world, mostly
because of variations in DZ twinning. It appears that Negroid races have the highest incidence
and Mongoloid races the lowest with Caucasians and Asian Indians intermediate.? The
incidence of MZ twins appears to be relatively and remarkably constant all over the world:
between 3 and 4 per 1000 deliveries.’ There are no factors which have yet been definitely
associated with MZ twinning, and no single cause of DZ twinning is known, but some of the
associated factors have been recognized. Family studies have shown that the genetic
determinant for twinning comes directly through the female line.> Lambalk et al.* confirmed
that an elevated follicle stimulating hormone (FSH) level due to recovery from prolonged
hypothalamic amenorrhea increases the risk of DZ twinning. Higher levels of FSH have been
described in Nigerian mothers than in mothers in Japan, where there are particularly low rates
of twinning.>>% Nylander’ found a much lower incidence of twins in Yoruba women living in
towns than in rural villages. He suggested that the traditional diet of this tribe may contain
some hormone stimulating substance. A positive correlation was found between twinning and

the maternal age, parity, menstrual period, maternal height and weight.>”® For many years,



the Hellin hypothesis (1895) was a common way to estimate the population incidence of
multiple gestation. This hypothesis postulates that, if a known rate of twins (n) has been
determined in a population, the rate of triplets will be n’, that of quadruplets n’, and so forth.
Since the early 1970s, however, the incidence of twin and multiple gestations has increased
dramatically, due to the growing use of ovulation induction drugs, mainly FSH stimulation

and other operative-assisted reproductive techniques.'®!! (Figure 1
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Figure 1. Incidence of twin gestations at our Department between 1974 and 1999
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Newborn twins tend to be smaller than singletons. The twin fetus has to share the
maternal supply and nourishment. A fetus of a twin pregnancy usually manages to grow at the
same rate as a singleton for the first two trimesters.'” From gestational week 30-32 onward,

1.'* showed

the rate of growth decreases relative to that of singletons.'® However, Crane et a
that if discordant twins (a birth-weight difference of over 25%) were excluded, then the
biparietal diameter (BPD) and growth of twins were the same as those of appropriately grown
singletons throughout the pregnancy. MZ twins are lighter than DZ twins and their intrapair
birth-weight difference is greater.'” There is no obvious reason for this difference, but three
possible explanations have been suggested: 1. The lower weight can be related to events in

early embryonic development when the cell mass is reduced by its division into two embryos.



2. The antigenic differences between DZ twins can beneficially affect intrauterine growth. 3.
Maternal factors such as height, weight and hormonal levels may play a part. In MZ twins a
birth-weight discrepancy is described as being mainly due to the feto-fetal transfusion
syndrome and the excentric insertion of one of the umbilical cords. Recent studies suggested
that a growth discordance may be noted earlier than previously observed.'®!” According to
Isada et al., an inter-fetal size difference may begin in the first trimester and exhibit a trend to
increasing variability with increasing gestational age.!” Rodis et al.'® found that the smaller
sibling displayed a lower rate of growth as early as weeks 23-24 of gestation. The birth-
weight of twins appears to be unrelated to birth order. Most recent studies have found no
significant differences in weight between the first- and second-born.'*2°

The greater the number of fetuses, the earlier labor is likely to start. Many studies have
shown that the average length of gestation for twin pregnancies is approximately 260 days,
i.e. 3 weeks shorter than the 280 days for singletons.??!?2

Mean birth-weights vary to an extraordinary degree between populations.”>?’ The
smallest newborns at term were found among the Lumi tribe in New Guinea. The largest
reported newborns at term were born in Anguilla and Nevis, West Indies. Pregnancy at high
altitude substantially slows intrauterine growth and great variations can therefore be found
within a given ethnic group.?

A strong relationship between mean birth-weight and socioeconomic status within a
community was found in data collected from a number of comparative studies.?®3° Cigarette
smoking by a pregnant woman reduces the growth of the fetus and increases the rate of
prematu.rity.3 132

A positive association has been reported between the fetal growth rate and the
maternal age and parity.33’34 A similar finding was presented by Blickstein et al.,*> who
suggested that primiparas may have significantly smaller twins as compared with multiparas.
A clearly positive correlation was established between the maternal stature, and especially the
maternal height and the neonatal birth-weight.?’ There have been numerous studies on
maternal pre-pregnancy weight and weight gain during pregnancy with various results.3¢’

Mothers of growth retarded-newborns often exhibit chronic ill-health, involving
mainly respiratory- or heart- diseases, hypertension and pyelonephritis.>® On the other hand,
maternal diabetes enhances the rate of growth of the fetus.> Pregnancy-induced hypertension

(PIH) and preeclamptic toxemia also seem to have negative effects on fetal growth.***! The



same holds for pregnancies complicated by drug abuse.*>*® Intrauterine growth retardation
(IUGR) due to uterine factors is thought to be related to insufficient uteroplacental perfusion;
this may be a result of a suboptimal implantation site. Structural placental factors including
single umbilical artery, velamentous cord insertion, bilobate placenta and placental
hemangiomas are commonly noted in pregnancies complicated by TUGR.3%* Infections such
as rubella, toxoplasmosis, syphilis and cytomegalic inclusion disease may also reduce the
fetal growth rate.*> Varicella-zoster and human immunodeficiency virus have recently been
suggested as possible etiologies of IUGR.*® Major congenital malformations in general are
also associated with slow intrauterine growth,

The gender of the fetus is related to the rate of its growth. Males grow faster than
females. The male : female sex ratio is lower in twins than in singletons.** The higher
incidence of females in multiple births is not limited to MZ twins. The less favorable
conditions of a multiple pregnancy possibly raise the mortality rate of the more vulnerable
male still further.

IUGR is mostly defined as a birth-weight < the 10th percentile of the gender-specific
birth-weight standard for the given gestational age, but it is defined more recently as reflected
by the birth of an infant weighing less than the genetic growth potential. IUGR itself can be
divided into symmetrical and asymmetrical types. The latter usually develops in the last 10-12
weeks of pregnancy; it is most likely due to a decreased placental circulation. Symmetrical
TUGR results from severe, early nutritional deprivation and from chromosomal abnormalities.

Since the recognition of newborns who are small for gestational age (SGA) or large
for gestational age (LGA) depends on the birth-weight in relation to the gestational age, an
accurate assessment of gestation is essential. Although more than 50% of pregnant women
may be certain of their menstrual age, more than 10% may have a difference of at least a week
from the ultrasonographic (US)-calculated gestational age.”® The US dating of pregnancy
before week 20 of gestation is a better predictor of the expected date of delivery than in
combination with the last menstrual period (LMP), within even a 7-day margin of error.’ 0

The neonatal problems resulting from slow intrauterine growth are different from
those associated with short gestation. This observation reinforces the importance of using
growth curves that are appropriate for the population being examined when assessing rate of
the fetal growth of any individual newborn. It is also obvious that twin and higher-order

pregnancies must be treated as a quite separate issue, in terms of fetal growth rate. Since the



lowest perinatal mortality rate occurs 3 weeks earlier in twin pregnancies than in singletons,
further support of the definition of preterm birth in twins is needed.

Despite improvements of both obstetric and neonatal care, the risks to twin fetuses and
newborns remain at least 3 times those for singletons. The main factors responsible for the
increased perinatal morbidity and mortality rates of twins are prematurity, IUGR of one or
both fetuses, and their complications.”>® According to the accepted definition of preterm
birth (less than 37 weeks of gestation), 8.5% of singletons and 50% of twins are born
preterm.?>>

In recent decades the incidence of perinatal mortality has decreased due to the
improvements in obstetrical management; nevertheless, the perinatal mortality is still about 5
times higher in twin pregnancies than in singletons.*® According to Lumme and Saarikoski,’’
in spite of the decreased rate of perinatal mortality, no significant changes in stillbirth rate in
multiple pregnancies were found in a 22-year period. US examinations have shown that the
death of one or more fetuses in the first trimester, i.e. the "vanishing twin syndrome”, is quite
common and the complication rate is not higher when the pregnancy continues.*® Intrauterine
fetal death (IUFD) of one twin in the second or third trimester could be complicated by
serious adverse effects on the mother and the surviving fetuses.”” Reported monofetal
intrauterine death occurs in 0.5-7.0% of all multiple pregnancies, and the most appropriate
explanations of death are placental insufficiency, cord entanglement, IUGR, discordant

growth, twin-to-twin transfusion syndrome, and fetal malformation.>*63

In Hungary, the perinatal morbidity and mortality rates are higher than in the
developed industrial countries. The early diagnosis of fetal jeopardy is therefore an essential
question for obstetricians. In the past 25 years, the perinatal mortality has decreased
significantly in Hungary;® the rate at our Department has fallen from 27.5%o to 10.2%o.
Besides the neonatal intensive care, the use of electronic fetal heart rate monitoring has played
a major role in this dramatic decrease. The intra- and inter-observer variances resulting from
the visual interpretation of the traces have led to the development of computerized antepartum
cardiotocographic (CTG analysis).***® However, an adequate computerized analysis program
is not yet available for intrapartum monitoring. %!

CTG is a noninvasive diagnostic method that is used most frequently for the

intrapartum monitoring of fetal well-being. It records fetal heart rate, fetal movements and



uterine activity simultaneously.”” The great advantage of CTG is that it can be repeated
unrestrictedly, allows an immediate assessment and provides continuous registration in
contrast with periodic auscultation, which informs the physician on the fetal condition in only
a tenth of the labor period.” It is important to point out that the evaluation of cardiotocograms
depends on the stage of labor. Certain changes detected in the first stage of labor should be
interpreted differently than in the second stage. It should also be emphasized that fetal heart
rate and frequency, and the mean duration and the strength of contractions change
dynamically during labor. In clinical practice, we can distinct three stages as concerns the
instrumental monitoring of labor:

1. the start of pains (the latent phase of the first stage of labor),

2. the active phase of the first stage of labor,

3. the second stage of labor.

Intrapatum monitoring gives information on the placental reserve capacity. In cases of
signs indicating fetal hypoxia, safe labor management can be established only by close and
conscientious monitoring, including the application of fetal pH control. When normal
dilatation pains are present, with an optimal frequency of 3 contractions per 10 min, each

uterine contraction induces a change in fetal heart rate.”

During contractions, the
oxygenization of the fetus decreases temporarily. When the placental function is normal, the
decrease in oxygen supply is accompanied by accelerations that are indicative of sympathetic
excitement. Clinical experience suggests that reflex accelerations proceed with an increase in
fetal heart rate variability. This phenomenon is also called an arousal reaction. On the basis of
the fetal movements, four sleep-awake states can be distinguished, according to which Nijhuis
identified four specific CTG traces (Figure 2).” A permanent decrease in placental reserve
capacity triggers signs of hypoxia that can be observed in the CTG trace. Gradually
developing late decelerations are indicative of a cumulative effect. If the rhythm of the
subsequent contractions is too fast to permit the elimination of accumulating acidotic
metabolites, the vagal tone increases as a result of the excitement of chemoreceptors. The
mode of delivery must be determined on the basis of a the joint assessment of the clinical

picture and the CTG trace. Blood-gas analysis may help in the attainment of the best decision.
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Figure 2. "Fetal movement profile" criteria achieved by Nijhuis
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Twinning is a unique challenge for both the medical staff and the parents during
pregnancy, delivery and the child-bearing age. In the early postpartum period the mothers of
twins have to contend with the difficulties and disappointments of breast-feeding. Twins are
at higher risk of neonatal complications and of maternal-infant separation in the postpartum
period. Thus, mothers of twins who must produce milk for two babies are particularly at risk
of an insufficient milk supply.

During pregnancy the breast, the body and the psyche are prepared for lactation, and a
healthy newborn is able to suckle the breast at birth. Successful lactation is a result of neuro-
endocrine reflex interactions between the mother and her infant. Lactation consists in two
physiological mechanisms: milk secretion, which is controlled by the prolactin released from
the anterior pituitary in response to the suckling stimulus of the infant, and milk ejection, a
reflex in which the oxytocin released from the posterior pituitary in response to suckling
causes contractions of the alveoli of the breast. This results in the ejection of the milk from
the mammary ducts and nipple.”

A steady decline in breast-feeding began in industrialized societies in the early 1900s,
and then spread to developing countries.’®”” The feeding practices for infants in the USA
between 1900 and 1980 have been described.”” The authors observed the lowest rate of
breast-feeding in 1970, when only 1 in 4 mothers breast-fed her newborn in the hospital.
Within recent decades, the rate of breast-feeding in hospitals has increased dramatically. The
return to breast-feeding began among the upper socio-economic classes and spread through
society in a similar way as the earlier abandonment of breast-feeding. Differences in the
compositions of human milk and unmodified cow’s milk have been known for many years.
Recent studies of the nutritional needs of infants and advances in technology have led to the
evelopment of more adequate infant formulas, but all experts agree that human milk is the
best infant nutrition.”®
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4. AIMS OF THE STUDY

1. Characterization of multiple pregnancies, deliveries and newborns in a tertiary center in
Hungary.

2. Study of the occurrence of intrauterine fetal death in multiple pregnancies.

3. a) To examine the sleep-awake periods for singleton and twin fetuses during the last three
hours of the second stage of labor (active phase), using continuous CTG traces.
b) To compare the number of fetal sleep-awake periods, F4 periods and decelerations with
the neonatal outcome.

4. Study of the effects of early and simultaneous breast-feeding of twin newborns.

5. MATERIALS AND METHODS

At the Department of Obstetrics and Gynecology of the University of Szeged, a
retrospective analysis was made of all multiple births of more than 24 weeks of gestation
between 1 January, 1991 and 31 December, 1999. During this 9-year period, the total number
of deliveries was 18173, of which 431 were multiple gestations, i.e. an the incidence of
2.37%. 402 twin, 26 triplet and 3 quadruplet pregnancies were recorded. Gestational age was
calculated on the basis of the first day of the LMP and was confirmed by the results of early
US examination. If the difference was more than 7 days, the US result was considered valid.

Birth-weight discordance was defined as the percentage difference between the
multiple siblings, calculated as [A-B]J/A*100 (A = birth-weight of the largest twin,
B = birth-weight of the smallest twin).

Since there were only 3 quadruplet pregnancies, these were excluded from the study.
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6. CHARACTERIZATION OF TWIN PREGNANCIES, DELIVERIES AND NEWBORNS IN A TERTIARY

CENTER IN HUNGARY

Table 1 reveals that the mean maternal age and primiparity were similar in the twin
and triplet pregnancies. There was no difference in pre-pregnant maternal body mass index

(BMI), but the mean maternal weight gain was higher in triplet gestations.

Table 1. Maternal characteristics

Twins (n=402) Triplets (n=26)
Mean maternal age (years) 285+5.2 282 +49
Primiparas 162 (40.3%) 11 (42.3%)
Mean pre-pregnant 23.7+49 23.5t4.1
maternal BMI
Mean maternal weight gain (kg) 148+5.3 179+54

The frequency of preeclampsia was very high in both groups. Gestational diabetes
was found in 19.2% of the triplet pregnancies, in contrast with 3.5% in the twin pregnancies.
Due to cervical incompetence, operation with cervical cerclage was needed in 14.9% of the
twin and 73.6% of the triplet pregnancies. Intravenous tocolysis was administered in 36.1% of
the twins and 42.3% of the triplets (Table 2).

Table 2. Maternal complications associated with pregnancy

Twins (n=402) Triplets (n=26)
Preeclampsia 67 (16.7%) 7 (26.9%)
Gestational diabetes 14 (3.5%) 5(19.2)%
Cervical incompetence 60 (14.9%) 296 (73.6%)

Threatened preterm delivery 145 (36.1%) 11 (42.3%)
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Among the twin gestations 20.9% resulted from assisted reproduction, as compared

with 73.0% among the triplets (Table 3).

Table 3. Type of gestation

Twins (n=402) Triplets (n=26)
Spontaneous 318 (79.1%) 7 (27.0%)
o)} 53 (13.2%) 9 (34.6%)
OI +1UI 7 (1.7%) 4 (15.4%)
OI + IVF-ET 24 (6.0%) 6 (23.0%)

OI: ovulation induction
IUI: intrauterine insemination
IVF-ET: in vitro fertilization and embryo transfer

Most of the twin babies was delivered in the 34™ weeks of gestation, and 60.7% of the
twins were delivered before 37 completed weeks (Figure 3). Preterm delivery ( < 37 weeks)
was registered in 84.2% of triplet pregnancies. The mean gestational age was 247.7 days (35.4
weeks) in the twin pregnancies and 236.4 days (33.9 weeks) in the triplet pregnancies
(Table 6).

Figure 3. Distribution of cases by gestational age

Number of cases

2477725596 27 2829 S0 IS8 32 5358347 3536537 138 39740 741

Gestational age



15

The mean birth-weight of the triplet newborns was considerably lower than that of the
twin babies, and the mean birth-weight of the consecutive newborns was much lower
(Table 6). The mean birth-weight of the first twin was 2226.2 g and that of the second twin
2209.9 g. The birth-weight of the boys was higher than of the girls (2263.4 vs 2173.7g), but
the difference was not significant. In 62.7% of the twin newborns the birth-weight was below

2500 g; in 5.7% of the cases the neonatal birth-weight did not reach 1000 g (Figures 4 and 5).

Figure 4. Birth-weight for gestational age, |
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Most of the twin pregnancies demonstrated a low birth-weight for both neonates. Both
newborns were delivered with a normal birth-weight in only 26.2% of the cases, and in 4.0%

both babies had a very low birth-weight (Table 4).

Table 4. Birth-weight of twins

Twin A VLBW LBW NBW
Twin B

VLBW 16 (4.0%) 8 (2.0%) 0
LBW 6 (1.5%) 177 (44.0%) 48 (11.9%)
NBW 0 42 (10.4%) 105 (26.2%)

NBW (normal birth-weigh): > 2500 g
LBW (low birth-weight): 1000-2499 g
VLBW (very low birth-weight): < 1000 g

Discordant growth, when the difference between the largest and the smallest newborn
was more than 15%, was found in 27.6% of the twins and 60.8% of the triplets. The
difference exceeded 25% in 8.9% of the twins and 42.3% of the triplets (Table 6 and
Figure 6).

Figure 6. Birth-weight discordance in twin pregnancies
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A vertex position of the first newborn was recorded in 67.4% of the twins and 69.2%
of the triplets (Tables 5 and 6). In 63.6% of the twin pregnancies, vaginal (or operative
vaginal) delivery was available. The pregnancy was terminated by Cesarean section in 36.5%
of the twins and in 89.5% of the triplets. Unfortunately there was a very high rate of missing
data as concerns placentation (25.1%). We found bichorionic-biamniotic placentation in
53.7% of the twin gestations and monochorionic-monoamniotic placentation in 2.3% of the
cases (Table 6).

Table 5. Mode of delivery according to the fetal position

Vaginal Operative vaginal Cesarean section
Vertex-vertex 142 11 31
Vertex-breech 50 3 9
Vertex-transverse 11 1 13
Breech-vertex 4 0 18
Breech-breech 1 0 25
Breech-transverse 5 0 26
Transverse-breech 0 0 3
Transverse-transverse 0 0 49




Table 6. Perinatal outcome, 1
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Twins (n=402) Triplets (n=26)
Mean gestational age 247.73 £25.3 2364 +21.8
at delivery (days)
Mode of delivery
vaginal 237 (59.0%) 3 (11.5%)
operative vaginal 18 (4.5%) 0
Cesarean section 147 (36.5%) 23 (89.5%)
Mean birth-weight (g)
first newborn 2226.2 + 658.7 1829.0 £ 527.1
second newborn 2209.9 + 660.6 1796.8 + 509.9
third newborn 1677.9 £431.5
Birth-weight discordance
<15% 291 (72.4%) 10 (38.5%)
15-25% 75 (18.7%) 5(19.2%)
>25% 36 (8.9%) 11 (42.3%)
M:F sex ratio
first newborn 0.89 1.37
second newborn 1.05 0.90
third newborn 0.58
Placentation
BC-BA 216 (53.7%)
MC-BA 76 (18.9%)
MC-MA 9 (2.3%)
unknown 101 (25.1%)
Position of first fetus
vertex 271 (67.4%) 58 (69.2%)
breech 79 (19.7%) 7 (26.9%)
transverse 52 (12.9%) 1(3.9%)

BC: bichorionic, BA: biamniotic
MC: monochorionic, MA: monoamniotic

The frequency of an Apgar score < 7 at 5 min was similar for the first and second
twins and it was twice as high as for the first and second triplet newborns and three times as
high as for the third triplets. The umbilical cord blood pH was not measured in all newborns,
but the pH level of the consecutive newborns was much lower. In consequence of prematurity

or immaturity, more than one-fifth of the twin newborns and 42.3% of the triplet newborns
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newborns were transferred to the NICU. Intrauterine death occurred in 1.6% of the twins and
5.1% of the triplets. Early neonatal death (within 168 h) was very high for both twin and
triplet newborns (Table 7).

Table 7. Perinatal outcome, 11

Twins (n=402) Triplets (n=26)
Apgar score at 5 min <7
first newborn 42 (10.4%) 5(19.2%)
second newborn 45 (11.2%) 7 26.9%)
third newborn 8 (30.83%)
Umbilical cord blood
pH<72*
first newborn 27/359 2/24
second newborn 58/359 2/24
third newborn 4/24
Newborn transferred
to NICU
first newborn 95 (23.6%) 11 (42.3%)
second newborn 94 (23.4%) 11 (42.3%)
third newborn 12 (46.2%)
Perinatal mortality
stillbirth 13/804 4/78
death within 168 h 23/804 4/78

*Measurement was not performed in all cases
NICU: neonatal intensive care unit

There were significant differences between spontaneous versus induced multiples in

the rates of maternal complications during pregnancy (Zable 8).

Table 8. Maternal complications associated with pregnancy in spontaneous and induced multiples

Twins Triplets
Spontaneous Induced Spontaneous Induced
(n=314) (n=88) (n=9) (n=17)
Gestational diabetes 4 (1.3%) 4 (4.5%) 0 1(5.95%)
Preeclampsia 31 (9.9%) 13 (14.8%)* 3 (33.3%) 3(17.6%)
Cervical incompetence 43 (13.7%) 18 (20.5%)* 3 (33.3%) 12 (70.6%)
Threatened preterm delivery 84 (26.8%) 20 (22.7%) 4 (44.4%) 8 (47.1%)

*Significant difference between spontaneous and induced groups (p<0.05)
Statistical analysis could not be performed in all groups
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Gestational diabetes and incompetent cervix requiring treatment by cerclage
were more frequent in the induced twin group than in the spontaneous one. Interestingly, the
rate of preeclampsia was significantly lower in the induced triplet pregnancies (17.6%) as
compared with the spontaneous triplets (33.3%). The numbers of patients with threatened
preterm delivery were similar among the induced and the spontaneous twins and triplets. The
perinatal outcome is indicated in Table 9. The gestational ages at delivery were similar in the
spontaneous and induced groups. Operative vaginal delivery and Cesarean section were more
common in the induced than in the spontaneous twin group. Cesarean delivery was performed
in all the spontaneous triplet pregnancies, in contrast with the induced group, where rapid
vaginal delivery occurred in 2 cases. There was no statistical difference between the induced
and spontaneous twins as concerns the mean neonatal birth-weights of twin A and twin B.
Among the induced triplets, the birth-weights of the first and second newborns were
significantly lower than those of their spontaneous counterparts. The Apgar score and the
umbilical cord blood pH were much worse in both induced groups. Transfer to the NICU was
significantly more common in the induced newborns. We defined growth discordance as a
birth-weight difference of at least 25%. On this basis, 14.7% of the induced twin newborn
pairs showed discordant growth, incontrast with 7.3% of the spontaneous twins. The
difference between the triplet groups was not significant in respect of a birth-weight
discordance. The perinatal mortality rates were similar in the twin groups, but the rates of
IUFD and early neonatal death (within 168 h) differed significantly. In the triplets, early
neonatal death was extremely high (19.6%) in the induced group, and intrauterine death also

occurred more frequently than in the spontaneous triplet group.
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Table 9. Perinatal outcome in spontaneous and induced multiples

Twins Triplets
spontaneous induced spontaneous induced
(n=314) (n=88) (n=9) (n=17)
Mean gestational age 251.2+31.8 239.0£33.8 232.8 +28.0 231.1+28.2
at delivery (days)
Mode of delivery
vaginal 207 (65.9%) 30 (34.1%)* 0 2(11.8%)
operative vaginal 12 (3.8%) 6 (6.8%)* 0 0
Cesarean section 95 (30.3%) 52 (59.1%)* 100% 15 (88.2%)
Mean birth-weight (g)
first newborn 2267.7 £628.7 2208.4 +648.1 2193.0 £351.1 1641.3 +412.2*
se.cond newborn 2251.0 +634.6 2180.1 £671.6 1919.3 +411.4 1536.5 +472.7*
third newborn 1858.3 £298.8  1525.0 +398.3
Growth discordance 23 (7.3%) 13 (14.7%) 3 (33.3%) 8 (47.1%)
Apgar score at S min <7
first newborn 34 (10.8%) 15 (17.0)* 2 22.2%) 3 (17.6%)
second newborn 38 (12.1%) 16 (18.1%)* 2 (22.2%) 5 (29.4%)
third newborn 2 (22.2%) 6 (35.3%)
Newborn transferred
to NICU
first newborn 68 (21.7%) 27 (30,7%)* 4 (44.4%) 6 (35.3%)
second newborn 69 (22,0%) 27 (30,7%)* 5 (55.6%) 6 (35.3%)
third newborn 5 (55.6%) 7 (41.2%)
Perinatal mortality
stillbirth 9/628 4/176 1/27 3/51
death within 168 h 37/628 8/176 3/27 10/51

*Significant difference between spontaneous and induced groups (p<0.05)
Statistical analysis could not be performed in all groups
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7. STUDY OF SURVIVAL PROBABILITIES OF TWIN FETUSES: INTRAUTERINE FETAL DEATH IN

TWIN PREGNANCIES

In the multiple pregnancies the intrauterine fetal death of 1 fetus occurred in 13 cases
(3.1%) and both fetuses died in another 2 cases (0.5%). Nine gestations were conceived
spontaneously, and 6 resulted from assisted reproductive techniques. All but 2 pregnancies in
the studied group were complicated by threatened preterm delivery and 3 of the 15 were
terminated at term. In 2 triplets and 1 twin pregnancies, cervical cerclage according to
McDonald was performed due to cervical incompetence. Pregnancy-induced hypertension,
gestational diabetes mellitus and severe preeclamptic toxemia with an episode of antepartum
eclampsia were noted (Table 10).

The fetal surveillance assessment was achieved by CTG (Figure 7) and blood flow
velocity waveform analysis. Both methods were applied in 8 pregnancies, and only the non-
stress test in 1 pregnancy. With the exception of 3 triplet pregnancies, non-reassuring tests of
CTG or/and flowmetry of the umbilical artery were performed before the diagnosis of
intrapartum fetal death. In 6 cases, neither CTG nor flowmetry was carried out and fetal death
occurred before admission to our Department (Table 10).

Figure 7. Simultaneous CTG recording of twin fetuses.

(Twin A has hypoxic signs, while twin B has reactive fetal heart rate patterns.)
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The gestational age ranged between 24 and 38 weeks. Three mothers with triplets
underwent Cesarean section and 2 twin pregnancies were terminated by Cesarean section due
to the breech presentation of the first fetuses, and in 1 induced twin pregnancy Cesarean
section was performed because of the onset of labor at 25 weeks of gestation and the
pregnancy was complicated by severe toxemia and eclampsia (Table 11).

The estimated time that elapsed between fetal death and delivery varied from a few
hours to 14 days; in 2 cases the time was not identifiable. Discordant growth was registered in
9 cases out of 15. Intrauterine fetal death in the twin pregnancies occurred more often in
monochorionic (60%) than in bichorionic (40%) placentation. In the triplet pregnancies, 2
placentas were trichorionic, 1 was bichorionic-triamniotic and the fourth one was
monochorionic-triamniotic (Table 11). The causes of intrauterine death were established by
autopsy. Placental insufficiency/infarction of the placenta was registered in 7, infection in 2,
severe JUGR and placental abruption in 1 case. Two stillborn neonates had omphalocele with
congenital cardiac malformations with various minor abnormalities. Both fetuses in the
monochorionic-monoamniotic twin gestations died intrauterine. The fetuses in one of the
monoamniotic pregnancies displayed manifest signs of the twin-to-twin transfusion
syndrome. No obvious cause of intrauterine death could be found in the other monoamniotic
pregnancy and in one of the triplet pregnancies (Z7able 11). The pregnancy was prolonged in 5
cases, without any coagulation disorders in the maternal coagulation profile.

Two live-born neonates died within a few hours because of extreme immaturity, with
birth-weights of 580 and 550 g. Late neonatal death was registered in 1 immature newborn
weighing 1100 g at delivery, and another 7 infants were treated in the NICU; they were
discharged after 10-25 days. One of the surviving twins had minor congenital anomalies

(Table 12). In our registry, there was no trace of any early sequel of IUFD.
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Case  Age Conception Pregnancy Complications Fetus NST  flowmetry
(years)
1 31 ovulation induction twin - TA - -
+IUI - *B - -
2 30 spontaneous twin - A R -
- B S -
3 35 ovulation induction twin PIH A - -
- T*B - -
4 33 spontaneous twin - A R normal
- B A normal
5 27 spontaneous twin - A R normal
- B S increased S/D
6 32 ovulation induction triplet - A R normal
+ - B R normal
IVF-ET - C R normal
7 28 spontaneous triplet cervical A R normal
incompetence B S normal
- wC S reverse flow
8 23 spontaneous twin - A R normal
- B S normal
9 23 ovulation induction triplet cervical PA R normal
incompetence B R normal
- C R normal
10 28 ovulation induction twin toxemia, TA - -
eclampsia
- B - -
11 29 spontaneous twin - A - -
- 4B - -
12 23 spontaneous twin cervical A - -
incompetence
- 4B - -
13 31 spontaneous twin gestational TA - -
diabetes
- &8 - -
14 26 spontaneous twin - TA - -
- B R normal
15 29 ovulation induction triplet - A R -
+ - B R -
IVF-ET - *C R -

IUT: intrauterine insemination, IVF-ET: in vitro fertilization and embryo-transfer,
PIH: pregnancy-induced hypertension , R: reactive, S: questionable, suspicious, NST: non-stress test
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Table 11. Intrauterine death in twin pregnancies, II

Case GA Birth-weight Placentation ETDD Type of Etiology
number A B C delivery of death
29 w1240 F 1000 F MC-MA <24h vaginal unknown
2 35 1820 F *2100 M MC-BA <48h vaginal placental
insufficiency
3 24 580 F w550 M BC-BA ? vaginal PIH, infection
37 2320 F %2500 F BC-BA <24h vaginal placental
insufficiency
5% 36 2390 M 750 F BC-BA < 10 days Cs IUGR
6* 34 2020F w1050 M 2320M TC-TA <12h CS placental
insufficiency
7* 34 1820 M 1770 M 92400 M MC-TA <48h CS placental abruption
8* 38 3010M  ®2000M MC-BA <2h CS multiple anomalies
9* 29 ¥850M 1320 F 1330 F BC-TA <14 days vaginal unknown
10 25  ®450F 550 M BC-BA < 14 days CS toxemia, placental
infarction
11* 31 1750 F *680F MC-BA ? vaginal placental
infarction
12 28 1100 F *800 F MC-BA < 14 days vaginal infection
13* 27 ®1200F +700F MC-MA < 3 days vaginal twin-to-twin
transfusion
14* 37 #1560M  2840M BC-BA 17 days vaginal placental
infarction
15* 34 1760M 1000 F 1500* TC-TA <12h Cs placental
infarction, multiple
anomalies

: intrauterine death, M: male, F: female, *: discordant growth, GA: gestational age

MC: monochorionic, BC: bichorionic, MA: monoamniotic, BA: biamniotic, TC: trichorionic, TA: triamniotic,
ETDD: estimated time between intrauterine death and delivery, CS: Cesarean section, [UGR: intrauterine growth

retardation, PIH: pregnancy-induced hypertension

# Abnormality of sexual differentiation
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Case Live Birth-weight Apgar score Complications Transfer
number co-twin (g) at1l,5and 10
2 A 1820 4,8,8 prematurity, minor NICU, home
congenital anomalies
3 A 580 1,4,4 immaturity, IRDS III, NICU,®w
early neonatal death
4 A 2320 10, 10, 10 prematurity home
5 A 2390 6,8,8 prematurity home
6 A 2020 8,9,9 prematurity, NICU, home
IRDS I-1I
C 2320 8,9,10 prematurity home
7 A 1820 2,6,7 pre- and dysmaturity, NICU, home
IRDS I
B 1770 3,6,7 pre- and dysmaturity, NICU, home
IRDS I
8 A 3010 10,10, 10 - home
9 B 1320 10,10, 10 prematurity, IRDS I, NICU, home
intrauterine infection
C 1330 8,10,10 prematurity, IRDSI-II  NICU, home
intrauterine infection
10 B 550 2,2,6 immaturity, IRDS III, NICU,w
early neonatal death
11 A 1750 8,9,10 prematurity, IRDS I NICU, home
12 A 1100 1,3,3 immaturity, IRDS II, NICU, &
late neonatal death
14 B 2840 10,10, 10 - home
15 A 1760 7,8,9 prematurity NICU, home
B 1000 3,5,9 prematurity, [IUGR NICU, home

NICU: neonatal intensive care unit
: early or late neonatal death
IRDS: idiopathic respiratory distress syndrome
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8. EXAMINATION OF INTRAPARTUM CARDIOTOCOGRAMS AND SLEEP-AWAKE PERIODS IN

SINGLETON AND TWIN FETUSES DURING THE SECOND STAGE OF LABOR

The intrapartum cardiotocograms of 300 singleton and 42 twin pregnancies between
weeks 28 and 42 of gestation were subjected to retrospective analysis. The recordings were
made with Kranzbiihler, Hewlett Packard and Oxford Sonicaid Team cardiotocographs. The
advantage of the latter two cardiotocographs is that they have the ability to record twin fetuses
simultaneously. The continuous intrapartum cardiotocograms (Figure 8) of the last 3 h of the
first stage of labor in vaginal deliveries, and of the last 3 h before resorting to Cesarean
section, were selected into the study. Good trace-quality and low sign-loss were important
criteria. In addition to the above-mentioned criteria, in twin pregnancies, only traces
simultaneously recorded with the same cardiotocograph were accepted (Figures 7 and 9).
Visual analysis was made separately by two CTG experts to eliminate intra-observer variance
in the interpretation of traces. Fetal movements were evaluated in accordance with the “Fetal
Movement Profile” (FMP) criteria (F1-F4) of Nijhuis13 Decelerations were defined as periods
with an amplitude > 20 beats per min below the baseline and duration > 30 s. In 62% of the
traces, FMP was assessed cardiotocographically, and the number of fetal movements was
given by the device as a percentage every tenth minute. This was of great help in the analysis

especially as concerns differentiation of the F2 and F4 periods.

Figure 8. Intrapartum CTG monitoring. (A change in awake-sleep periods can be seen.)
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Figure 9. Simultaneous intrapartum CTG monitoring of twin fetuses.

(Twin A and twin B are in different sleep-awake periods.)

W’" | = LWW
el N e S RVl RS TGS

¥301:20PH 12.02.99 lcm/min £301.30P)  12.02.99 iem/min

\ \m/\ /\ m M \f

Data concerning the pregnancies and the condition of the neonates were obtained from

the case histories. The venous umbilical cord blood pH was registered in the database. The pH
measurements were performed with a Gem Premier Plus device. The neonate was not
considered healthy if signs of growth retardation were present, the venous cord blood pH was
less than 7.20, the 5-min Apgar score was less than 7, the neonate was referred to the NICU
and the reason for the referral was not a low birth weight.

The average age of the mothers in the singleton pregnancies was 26.7 + 4.5 years,
while in the twin pregnancies it was 29.8 + 4.1 years. The proportion of premature rupture of
membranes was high in both groups (33.7% in the singleton pregnancies and 40.5% in the
twin pregnancies). The administration of oxytocin infusion during labor was necessary in
68.7% and 66.7% in the two groups. In our study, the average gestational age was 39 weeks
in the singleton and 35 weeks in the twin pregnancies. The proportion of premature births was
10 times higher in the twin pregnancies than in the singletons. The rates of spontaneous

vaginal delivery were 71.7% and 65.7% in the two groups (Table 13).
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Table 13. Characterization of the pregnancy and the delivery in singletons and twins

Singletons Twins
(n =300) (n=42)

Mean maternal age (yeasr) 26.7+4.5 29.8 4.1
Premature rupture of 101 (33.7%) 17 (40.5%)
membranes
Oxytocin infusion 206 (68.7%) 28 (66.7%)
First stage of labor (min) 4783 +221.1 350.8 £217.5
Second stage of labor (min) 16.2+11.5 25.3+28.5
Gestational age at delivery 39.0+1.5 35.1£3.5

Grav.s. <37 19 (6.3%) 27 (64.3%)
Mode of delivery

vaginal 215 (71.7 %) 15 (35.7%)

operative vaginal 70 (23.3%) 3(7.1%)

Cesarean section 45 (15.0%) 24 (57.3%)

A majority of the neonates were born in good general condition, with a normal cord
blood pH and Apgar score. In 1.3% of the singletons and in 9.5% each of twins A and B, we
found low 5-min Apgar scores (<7). The venous cord blood pH was lower than 7.20 in 22%
of the singleton neonates, in 7.1% of the A siblings and in 14.2% of the B siblings. 1.7% of
the singletons, 11.9% of twins A and 19% of twins B were referred to the NICU for reasons
other than low birth-weight (Table 14).

Table 14. Condition of the neonates in singleton and twin pregnancies

Singletons Twins A Twins B
(n =300) (n=42) (n=42)
Mean birth-weight at delivery (g) 3405.4 £ 532.1 2283.7 +623.2 2205.9 + 639.3

Apgar score at 5 min <7 4 (1.3%) 4 (9.5%) 4 (9.5%)
Mean pH of umbilical cord 7.27+£0.09 7.28 + 0.05 7.25 £ 0.05
<7.20 66 (22.0%) 3(7.1%) 6 (14.2%)

Acute intrapartum distress 51 (17.0%) 2 (4.8%) 3(7.1%)
Treatment in the NICU (all) 19 (6.3%) 19 (45.2%) 24 (57.1%)

without prematurity 5 (1.7%) 5(11.9%) 8 (19.0%)
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In the final evaluation of the intrapartum CTG traces, we did not find a significant
(p<0.05) difference between the fetal heart rates of twins A and B or between those of the
twins and the singletons. The average of the changes in the sleep-awake periods was between
4.3 and 4.8. In the last 3 h of the first stage of labor, the fetuses exhibited the characteristic
picture of the awake period (F4) 2.1-2.5 times on average. We found an F3 period in only 7
traces (2.3%). The average number of decelerations in the above-mentioned 3 h section of the
CTG traces was between 4.7 and 4.9 (Table 15).

Table 15. Parameters of intrapartum cardiotocograms in singletons and twins

Singletons Twins A Twins B

(n=300) (n =42) (n=42)

Mean number of periodic changes 43+1.7 48+1.0 45+0.9
Mean number of F4 periods 21+1.0 2509 2408
Mean number of decelerations 47+6.0 49+4.1 48+4.0

We did not find a case among the twins where there was no change in the sleep-awake
periods. Among the singletons, we found 1 case where there was no period change in the 3 h
section of the trace. The fetus, born with 2470 g in week 35 of gestation by vaginal delivery
was in the F1 state throughout, and we observed 6 deep variable decelerations, too. The
neonate was born with 1, 5 and 10-min Apgar scores of 3, 6 and 10, and with a venous cord
blood pH of 6.96. The condition improved quickly, and the early neonatal period was
untroubled.

On the basis of the venous cord blood pH values, three subgroups were created: 1)
<7.20, 2) 7.20 - 7.25 and 3) >7.25. Significant differences were found (p<0.05) as concerns
the number of periodic changes, and the occurrence of F4 periods and decelerations in the
different pH subgroups in the singleton pregnancies. Similar differences could be observed for
the twin A and B fetuses, but, because of the low number of cases, significance could not be
calculated. (Figures 10-12).
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Figure 10. Periodic changes according to the pH level
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Figure 11. Number of F4 periods according to the pH level
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Figure 12. Number of decelerations according to the pH level
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In the second part of the study, we created subgroups on the basis of the occurrence of
sleep-awake period changes and F4 periods and examined the condition of the neonate (based
on the venous pH) according to the occurrence of these factors. More period changes and
more F4 periods were related to a better neonatal condition (higher venous pH values) both in
the singletons and in the twins. This phenomenon revealed a statistically significant deviation
when the subgroups of singleton pregnancies were compared (p<0.05). In the twin
pregnancies, however, we could not perform a statistical test because of the low number of

cases (Figures 13 and 14).



Figure 13. Cord blood pH levels according to the number of periodic changes
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9. STUDY OF THE EFFECTS OF EARLY AND SIMULTANEOUS BREAST-FEEDING OF TWIN
NEWBORNS.

A retrospective analysis was made of all twin pregnancies with at least 24 weeks of
gestation at our Department between 1 January, 1994 and 31 December, 1998. During this
period, 232 were multiple pregnancies (215 twins, 15 triplets and 2 quadruplets). The
pregnancies with IUFD or major congenital malformations were excluded as were the
pregnancies in which the birth-weight of each newborn was less than 2000 g. On the basis of
the birth-weight, three groups were created: (1) each newborn had a birth-weight of 2000-
2500 g, (2) the largest newborn had a birth-weight of at least 2500 g and (3) each newborns
had a birth-weight of at least 2500 g. Early breast-feeding was considered as breast-feeding of
the newborn immediately after vaginal delivery or 1.5-2 hours after Cesarean section with
epidural analgesia or 6 hours after in cases with general anaesthesia.

Of the 15 triplet pregnancies, two met the criteria of the group 1 and 4 met the criteria
of the group 2. The mean maternal age, primiparity and pre-pregnant maternal BMI did not
yield significant differences. In the pregnancies where each newborn had a birth-weight of
> 2500 g, the mean maternal weight gain was significantly higher than in the other groups
(Table 16).

Table 16. Breastfeeding in twin pregnancies, |

Group 1 Group 2 Group 3
Total 34 55 60
twin pregnancies 32 51 60
triplet pregnancies 2 4 0
Mean maternal age (years) 28.4+59 28.6+5.3 284 +4.1
Primiparous mothers 17 (50%) 22 (40%) 24 (40%)
Pre-pregnant mean maternal BMI 254F £ 38 249 +£6.31 23.6+49
Mean maternal weight gain (kg) 14.8+5.3 143 +5.8 171 £4.5*

*Significant difference among groups (p<0.05)
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Since the groups were created on the basis of the newborns’ birth-weight, the mean
birth-weights were automatically significantly different in each group. As expected, the mean
gestational ages were also different in the groups. Two-thirds of the newborns in group 1 were
transferred from our Department during the first 2 days, while 8.3% of the twins in group 3
were a transferred to the NICU (Table 17).

Table 17. Breastfeeding in twin pregnancies, II

Group 1 Group 2 Group 3
Mean gestational age 362+ 1.8 37.8+6.3 38.6 +2.8*
at delivery (weeks)
Mode of delivery
vaginal 21 (61.8%) 28 (50.9%) 24 (40%)*
operative vaginal 1 (2.9%) 5(9.1%) 3 (5%)
cesarean section 12 (35.3%) 22 (40.0%) 33 (55%)*
Mean birth-weight (g)
first newborn 2252.6+132.9 2509.8 +265.7 2901.0 + 285.8*
second newborn 2211.1+117.2 2492.0 + 305.0 2885.5 +302.4*
third newborn 2190.0 + 183.8 2015.0+4032 = --—---
Newborn transferred
to NICU
first newborn 24 (70.6%) 8 (14.5%) 5 (8.3%)*
second newborn 23 (67.6%) 9 (16.4%) 5 (8.3%)*
third newborn 1 (50.0%) 2(50.0%) = a—---

*Significant difference among groups (p<0.05)
Statistical analysis could not be performed in all groups

Early breast-feeding could be carried out in only 10 pregnancies (29.4%) in group 1,
89.1% in group 2 and 95.0% in group 3. In the cases involving early breast-feeding, all of the
mothers required rooming-in accommodation.

There were no significant differences according to the duration of neonatal jaundice
and the duration of stay at our Department. More than 80% of the newborns with early breast-
feeding in each group were exclusively breast-fed at discharge. In the 3 triplet pregnancies,
where the newborns were early breast-fed, each baby suckled well and the mothers had
enough milk for their 3 newborns at discharge (Table 18).



Table 18. Breastfeeding in twin pregnancies, ITI

Group 1 Group 2 Group 3
Early breast-feeding#
total 10 (29.4%) 49 (89.1%) 57 (95.0%)*
twins 9 47 57*
triplets 1 2 0
Rooming-in accommodation 100% 100% 100%
Mean duration of jaundice
(days)**
first newborn 46+2.6 54+£32 36+1.7
second newborn 46+2.0 45+2.6 31+19
third newborn 50 £0.0 00£00 -
Mean duration of stay at our 9.7+£22 10.5+3.5 7.8+ 19*
Department (days)**
Exclusively breast-fed at
discharge
first newborn 9/10 40/49 53/57
second newborn 10/10 39/49 52/57*
third newborn 1/1 22 e

*Significant difference among groups (p<0.05)

Statistical analysis could not be performed in all groups
#At least one of the newborns
**In cases of early breast-feeding
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10. DISCUSSION:

1. Characterization of multiple pregnancies, deliveries and newborns in a tertiary center in
Hungary.

The perinatal morbidity and mortality rates in multiple gestations are 4 to 10 times
higher than in singletons. The high perinatal morbidity and mortality in multiples are
associated with increased rates of prematurity, low birth-weight and [TUGR.*>>* Intrauterine
fetal growth depends on several factors. Vetter’ divided these factors into stable and
functional factors and evaluated the latter factors, the placental supply and growth factors.

Different types of ovulation induction therapy were introduced into the clinical
practice at our Department in the early 1970s. However, due to the rather expensive technique
of IVF and other operative- assisted reproductive techniques, these methods did not become
widespread until the mid-1980s. In the past 20 years, there has been a marked
decreasing trend in the number of births in Hungary and in the Department of Obstetrics and
Gynecology in Szeged, while the incidence of multiple pregnancies has been increasing
(Figure 1). A similar trend was described in the early 1980s following the East Flanders
Prospective Twin Survey (an analysis from 6 European countries) by Derom et al.*® Because
of the higher perinatal morbidity and mortality rates, mothers with multiple gestations should
be provided with extra ante-, intra- and postnatal care.®’ Our study confirms the results of Tan
et al® and Gissler and Hemminki,*> indicating that maternal complications and an
unfavorable perinatal outcome are more common in induced than in spontaneous multiple
pregnancies. Interestingly, this contrasts with the findings of Olivennes et al.,?* who observed
no difference in perinatal outcome between the twin IVF-ET group, stimulated twin gestations
and spontaneous twin pregnancies. Numerous investigators have noted an increased incidence
of preeclampsia among multiples compared with singletons.®’®* We observed a high
incidence in all groups, but surprisingly a significantly lower incidence of preeclampsia was
found in the induced triplet pregnancies than in the spontaneous group. Skupski et al.¥
reported that the rate of preeclampsia is higher in triplets conceived by IVF than in triplets
induced by IVF and reduced to twins. However, in consequence of the small number of
triplets, care has to be taken with this finding. They suggest that the number of fetuses, the
placental mass and uteroplacental perfusion are very important factors as regards the
development of preeclampsia. The rate of premature deliveries was similar in spontaneous

and induced pregnancies. The same findings were described by Olivennes et al.®® High rates



38

of Cesarean section were reported by other investigators in pregnancies following assisted
reproductive techniquess"”. Like Tan et al.®' we found an increased rate of Cesarean
delivery in induced as compared with spontaneous multiple gestations. Discordant growth
among multiple fetuses suggests a heightened degree of risk, with a medical and economic
consequences of high-level care in a special center for these fetuses and newborns. 3%
Mordel et al.*® describe triplet newborns with a rate of discordance double that of twins. In
our study, the number of pregnancies with discordant birth-weights was also very high,
especially inthe induced twin group. One-third of the induced triplet pregnancies were

complicated by discordant growth.

2. Study of the occurrence of intrauterine fetal death in multiple pregnancies.

In twin pregnancies, IUFD is 2-4 times more frequent than in singleton pregnancies.87
This risk is even greater in triplet pregnancies. Maternal diseases, placental insufficiency,
cordcomplications and fetal malformations are frequently reported as main causes.*>"8
However, it is often impossible to establish the etiology of intrauterine fetal death because of
the macerated fetus. A close association has been reported between PIH or preeclampsia and
fetal death.**° In our study, 2 of the 13 women (15.4%) suffered from hypertension disease.
Placental factors such as placental insufficiency and anemic infarction of the placenta were
the most probable causes of fetal death. This is similar to the findings of other authors. 3% We
confirm that single intrauterine deaths are about 3 times more frequent in monochorionic
gestations than in dichorionic ones.’! There were 2 monoamniotic gestations and both of them
were complicated by the death of both fetuses. In one of these monoamniotic gestations one
fetus was anemic, while the other was polycytemic, and a severe discordance was found due
to twin-to-twin transfusion. It has been reported that a higher rate of discordance is associated
with an increased risk of fetal loss.5? In our study, a severe discordance was diagnosed in 54%

of the cases.

The literature indicates that the impact of I[UFD on the surviving twin is approximately
46%.8" Especially poor prognosis was described for the live co-twin in monochorionic
gestations. Benirschke® suggested that almost 100% of monochorionic placentas have
vascular communications. One fetus dies and the other may suffer from vascular injury to the
brain, kidney, skin and other organs.***'*? The high incidence of neurological symptoms in

survivors could be explained by hypoxia and hypotension at the time of single fetal death.
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However, prematurity remains the most frequent complication to live twins.”® In our series,
the incidence of premature deliveries was 85%.

The risk of maternal coagulopathy after intrauterine fetal death in singleton
pregnancies was reported by Pritchard.”* However, disseminated intravascular coagulation the
mother after monofetal death in multiple pregnancy is a very rare event.”> There was no
maternal coagulopathy either in our studied group or in a similar group analyzed previously in

Hungary.96
On the basis of our clinical survey, the recommended clinical policy is as follows: In

gestations of more than 36 weeks complicated by IUFD, induced delivery is recommended.
Between 24 and 36 weeks, termination of pregnancy is advised if fetal or maternal

complications occur.

3. a) Examination of the sleep-awake periods for singleton and twin fetuses during the last
three hours of the second stage of labor (active phase), using continuous CTG traces.
Intrapartum monitoring has a significant role in the early recognition of fetal
compromise. Labor involvs a significant stress for the fetus. Intrapartum monitoring helps the
obstetrician to distinguish physiological stress from distress. Fetal distress is a sign of the
inability to cope with intrapartum stress, a condition which may lead to asphyxia. The latter is
characterized by hypoxia and acidosis. Frequently, we can determine certain factors which
endanger fetal well-being as early as the antepartum period. In such cases, intrapartum

monitoring helps prevent the development of hypoxic complications.”’

In our study, we chose the active phase of the first stage of labor to examine the fetal
sleep-awake periods and the changes in fetal heart rate that emerge in response to intrapartum
stress. According to van Woerden,?® the mature and healthy fetus spends 60-70% of its time
in the F2 state in the antepartum period (length: 34+6 min) and 25% in the F1 state (length:
1748 min). In 6% of the time, no fetal movement can be observed and the variability of the
baseline is low (7+0.5 bpm). Our study has showed that sleep-awake periods can be observed
in healthy fetuses in the intrapartum period too, that awake (F4) states supervened 2 times in
the examined 3 h-long period, and that changes in sleep-awake states occurred 4 times.
Therefore, we can state that fetuses spend most of their time in the F1 and F2 states in the

intrapartum period, similarly as found in antepartum surveys.
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3. b) Comparison of the number of fetal sleep-awake periods, F4 periods and decelerations

with the neonatal outcome.

Higher venous cord blood pH values accompany a greater number of period changes
and a greater number of F4 states, while a higher occurrence of decelerations is associated
with a lower venous cord blood pH. In 1 singular pregnancy, the fetus remained in the F1
state throughout the 3 h period, and it was born with a venous cord blood pH of 6.96 and with
1, 5 and 10-min Apgar scores of 3, 6 and 10. Thus, we can conclude that the exclusive
presence of a sleep state and few sleep-awake period changes may be ominous signs of fetal
hypoxia.

One of the current great challenges for obstetricians is that more and more mothers
want ‘natural labor’ and a thoroughly healthy baby. Although labor is a physiological process,
it is well known that ‘normal labor’ is a retrospective diagnosis. Intrapartum CTG monitoring
helps us to recognize not just severe fetal hypoxia: through analysis of fetal sleep-awake
periods, it also enables us to realize the risk of intrapartum stress converting into distress. In
this way, we can take measures in time to prevent the development of asphyxia.”*!% The
continuous recording of fetal movements together with the fetal heart rate would also provide

a significant help to the obstetrician in the first stage of labor.

4. Study of the effects of early and simultaneous breast-feeding of twin newborns.

Until the 20™ century, human milk was the only source of nutrients for infants after birth.
From the beginning of last century, with the decline of breast-feeding, evaporated milk and
infant formulas were gradually applied.”®””. After World War II, modified evaporated infant
formulas were replaced universally. In the USA, Martinez and Nalazienski’® analyzed a large
nationally representative sample of mothers who were surveyed by mail-questionnaires to
determine the trend of breast-feeding in hospital and up to 6 months of age at home. Their
data indicated that approximately 14% of infants 2 months of age were breast-fed in 1971.
From that year on, they noticed an increasing trend in both the incidence and duration of
breast-feeding. This occurred at all ages and in all demographic categories surveyed.

Two main factors influence the initiation of breast-feeding: maternal and family
attitudes towards breast-feeding; and the attitudes of the health-care staff who come into
contact with the mothers and neonates prenatally, intrapartum and postnatally.” Most women
know that mother’s milk is the best for newborns. The new parents need personal advice from

the obstetrician and the health counselor, who discuss with them the option of breast-feeding.
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The first few weeks of lactation usually have a critical role as regards the outcome and
duration of nursing. The first feeding should be accomplished as soon as possible and
whenever the infant is hungry after that. The important factors are the time of nursing, the
frequency of feedings, the availability for demand feeding, the positioning during breast-
feeding and the total time spent suckling a day. The more frequent the suckling, the quicker
the milk production.”” Any kind of supplementation of a breast-fed newborn is reported to
delay the arrival of true milk. According to Schultzmann et al.,'” in the unsupplemented
group the true milk arrival appeared at 55 h after delivery; and in the supplemented group in
which the infants received more than 300 ml water or glucose water per day it appeared at
65 h.

Most primiparous mothers require encouragement to promote milk production. The
medical staff involved in the care of the new mother should therefore be well informed about
the physiologic principles of lactation, the preparation of the breast, and the management of
breast-feeding. In recent papers, the importance of early and repeated contacts with a health-
counselor has been described, which is associated with a significant increase in breast-feeding
exclusivity and duration.'!%® Riva et al.'” found that exclusive breast-feeding was practised
by 67% of mothers who were visited 6 times, and by 50% of mothers who were visited 3
times by a health-counselor, as compared with only 12% of control mothers at 3 months
postpartum.

All mothers at our Department are seen by a lactation consultant. She helps mothers in
the initiation of breast-feeding after delivery and follows up frequently until their discharge
from the Department. If the newborns are able to nurse, each baby’s suckling effectiveness is
evaluated by measurement of the infant’s weight. Our data confirmed that breast-feeding
mothers and their newborns spend a shorter period in the maternity ward.'®

Neifert and Thorpe'® reported that mothers of twins were less likely either to initiate
breast-feeding in the hospital or to continue nursing at 6 months postpartum as compared with
all mothers. They found that exclusive breast-feeding was particularly less common among
mothers of twins. Twins can be nursed successfully, but the breasts have to be regularly and
effectively emptied. The first postpartum week is an extremely critical period in the
establishment of lactation. During this period, inadequate emptying of the breasts is probably
the main leading cause of a milk insufficiency. Whenever any doubt exists about either
twin’s ability to empty the breasts regularly, the mother is advised to use an electric breast
pump in order to empty her breasts fully after each nursing.
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Numerous positions for the simultaneous nursing of twins have been described.'® The
practice in our hospital is to advise mothers concerning simultaneous breast-feeding, and the
lactation consultant helps them find the most convenient position. The simultaneous nursing
of twins has the important advantage of being time-efficient and of allowing the more
vigorous baby to stimulate the milk-ejection reflex for both of them. It is still controversial
whether same-breast nursing minimizes cross-contamination, but allowing the more vigorous
infant regularly to suckle both breasts helps to stimulate adequate milk production bilaterally.
Simultaneous nursing may generate a higher maternal prolactin response during breast-
feeding, which may help to stimulate increased milk production. The main drawback of
simultaneous nursing is that it does not permit the mother to give each baby her individual
and undivided attention during feedings.

After Cesarean section some modifications of the early breast-feeding routines are
necessary. Whenever the mother’s condition permits, attempts should be made for the
newborn to perform the first suckling. As about 50% of twin pregnancies result in premature
delivery, the mothers need to be instructed on appropriate techniques of production,
collection, maintenance and storage of her milk as soon as possible following delivery, even
though her infant may not be feeding for several days or weeks.'%

One of the major stresses for parents of twins is infant feeding in the early postpartum
period.lo7 Breast-feeding is often a disappointing experience because of the almost continual
feeding in the first days and the fear of insufficient milk production. The use of an electric
breast pump to provide the required milk yield, practical advice about breast-feeding
techniques and nursing positions, and the lactation consultant’s follow-up during the hospital
stay should facilitate successful breast-feeding among mothers of twins.

Our study confirmed that, under optimal circumstances, the breast is capable of
producing sufficient milk to nourish two, and even three infants.'® As milk production is a
very important factor in the successful nursing of twins, in the early postpartum period every
effort should be made to maximize the milk supply. Once lactation is well established, most

of the mothers of twins find breast-feeding more convenient than bottle-feeding.'*



11.

1.
2.

10.

11.

12.

13.

14.

15.

43

REFERENCES

Bryan EM: History of twins. In The nature and nurture of twins. 1983, 1-38

Derom R, Oberleke J, Eriksson A: The epidemiology of multiple births. In Textbook of
Perinatal Medicine. 1996, 1463-1480

Campbell DM: Multiple pregnancy. In Balliére's Tindall Obstetrics and Gynaecology
1990 (1) 109-127

Lambalk CB, Boomsma DI, De Boer L, De Koning CH, Schoute E, Popp-Snijders C,
Schoemaker J: Increased levels and pulsatility of follicle-stimulating hormone in mothers
of hereditary dizygotic twins. J Clin Endocrinol Metab 1998 (2) 481-486

Nylander PP: The factors that influence twinning rates. Acta Genet Med Gemellol 1981
(3) 189-202

Creinin M, Keith LG: The Yoruba contribution to our understanding of the twinning
process. J Reprod Med 1989 (6) 379-387

Lambalk CB, Schoemaker J: Hypothetical risks of twinning in the natural menstrual cycle.
Eur J Obstet Gynecol Reprod Biol 1997 (1) 1-4

Keith LG, Oleszczuk JJ, Keith DM: Multiple gestation: reflections on epidemiology,
causes, and consequences. Int J Fertil Womens Med 2000 (45) 206-214

Campbell DM, Campbell AJ, MacGillivray I: Maternal characteristics of women having
twin pregnancies. J Biosoc Sci 1974 (6) 436-470

Nyirati I, Orvos H, Bartfai Gy, Kovéacs L: Iatrogenic multiple pregnancy: higher risk than
a spontaneous one? J Reprod Med 1997 (42) 695-698

Oleszczuk JJ, Keith LG, Keith LG, Rayburn WF: Projecting of population-based twinning
rates through the year 2100. J Reprod Med 1999 (44) 913-922

Gardosi J, Theo M, Francis A, Hall J, Fishel S: Comparison of second trimester biometry
in singleton and twin pregnancies conceived with assisted reproductive techniques. Br J
Obstet Gynecol 1997 (104) 737-740

Taylor GM, Mires GJ: Fetal growth velocities in twin pregnancies. Twin Research 1998
(1)9-14

Crane JP, Tomich PG, Kopta M: Ultrasonic growth patterns in normal and discordant
twins. Obstet Gynecol 1980 (55) 678-683

Blickstein I, Lancet M: The growth discordant twin. Obstet Gynecol Survey 1988 (43)
509-515



44

16. Iffy L, Lavenhar M, Najem R, Apuzzio JJ, Jakobovits A, Jakobovits A: Early fetal growth
in twin pregnancies. 2" World Congress of Perinatal Medicine, Roma (Italy) 19-24
September, 1993

17. Isada NB, Sorokin Y, Drugan A, Johnson MP, Zador I, Evans MI: First trimester fetal size
variation in well-dated multifetal pregnancies. Fetal Diagn Ther 1992 (7) 82-86

18. Rodis JF, Vintzelios AM, Campbell WA, Pinette MG: Intrauterine fetal growth in
discordant twin gestations. J Ultrasound Med 1990 (9) 443-448

19. Blickstein I, Weismann A: Birth-weight discordancy in male-first and female-first pairs of
unlike-sexed twins. Am J Obstet Gynecol 1990 (162) 661-663

20. Orlebeke JF, van Baal GCM, Boomsma DI, Neeleman D: Birth weight in opposite sex
twins as compared to same sex dizygotic twins. Eur J Obstet Gynecol Reprod Biol 1993
(50) 95-98

21.Kiely JK: What is the population-based risk of preterm birth among twins and other
multiples? Clin Obstet Gynecol 1997 (41) 3-11

22. Papiernik E, Keith L, Oleszczuk JJ, Cervantes A: What interventions are useful in
reducing the rate of preterm delivery in twins? Clin Obstet Gynecol 1997 (41) 13-23

23. Gardosi J: Customised fetal growth charts. BMUS Bulletin, November 1994, 20-24

24, Neggers Y, Goldenberg RL, Cliver SP, Hoffman HJ, Cutter GR: The relationship between
maternal and neonatal antropometric measurements in term newborns. Obstet Gynecol
1995 (85) 192-196

25. McCullough RE, Reeves JT, Liljegren RL: Fetal growth retardation and increased infant
mortality at high altitude. Obstet Gynecol Surv. 1977 (32) 96-98

26. Gardosi J: Ethnic differences in fetal growth. Ultrasound Obstet Gynecol 1995 (6) 73-74

27. Mongelli M, Gardosi J: Longitudinal study of fetal growth in subgroups of a low-risk
population. Ultrasound Obstet Gynecol 1995 (6) 340-344

28. Luginaah IN, Lee KS, Abernathy TJ, Sheehan D, Webster G: Trends and variations in
perinatal mortality and low birthweight: the contribution of socio-economic factors Can J
Public Health 1999 (90) 377-381

29. Nahar N, Afroza S, Hossain M: Incidence of low birth weight in three selected
communities of Bangladesh. Bangladesh Med Res Counc Bull 1998 (24) 49-54

30. Rolett A, Kiely JL: Maternal sociodemographic characteristics as risk factors for preterm

birth in twins versus singletons. Paediatr Perinat Epidemiol 2000 (14) 211-218



31.

32.

33.

34.

35.

36.
37.

38.

39.

40.

41.

42.

43.

44.

45

Andres RL, Day MC: Perinatal complications associated with maternal tobacco use.
Semin Neonatol 2000 (5) 231-241

Windham GC, Hopkins B, Fenster L, Swan SH: Prenatal active or passive tobacco smoke
exposure and the risk of preterm delivery or low birth weight. Epidemiology 2000 (11)
427-433

Orvos H, Nyirati I, Hajda J, Pal A, Nyari ,T. Kovdcs L: Is adolescent pregnancy
associated with adverse perinatal outcome? J Perinat Med 1999 (27) 199-203

Bonellie SR: Effect of maternal age, smoking and deprivation on birth-weight. Paediatr
Perinat Epidemiol 2001 (15) 19-26

Blickstein I, Zalel Y, Weissman: A Pregnancy order. A factor influencing birth weight in
twin gestations. J Reprod Med 1995 (40) 443-446

Luke B: Nutritional influences on fetal growth. Clin Obstet Gynecol 1994 (37) 538-549
Shapiro C, Sutija VG, Bush J: Effect of maternal weight gain on infant birth weight. J
Perinat Med. 2000 (28) 428-431

Bernstein PS, Divon MY: Etiologies of fetal growth restrictions. Clin Obstet Gynecol
1997 (40) 723-729

Jensen DM, Sorensen B, Feilberg-Jorgensen N, Westergaard JG, Beck-Nielsen H:
Maternal and perinatal outcomes in 143 Danish women with gestational diabetes mellitus
and 143 controls with a similar risk profile. Diabet Med 2000 (17) 281-286

Aberg H, Karlsson L, Melander S: Studies on toxemia of pregnancy with special reference
to blood pressure. I. Incidence and some characteristic features of the mothers and infants.
Ups J Med Sci. 1978 (83) 29-34

De Souza SW, John RW, Richards B: Studies on the effect of maternal pre-eclamptic
toxaemia on placental weight and on head size and birth weight of the newborn. Br J
Obstet Gynaecol 1976 (83) 292-298

Bateman DA, Chiriboga CA: Dose-response effect of cocaine on newborn head
circumference. Pediatrics 2000 (106) E33

Hannigan JH, Armant DR: Alcohol in pregnancy and neonatal outcome. Semin Neonatol.
2000 (5) 243-254.

K Bjoro, Jr: Vascular anomalies of the umbilical cord: I. Obstetric Implications. Early
Hum Dev 1983 (8) 119-127



45.

46.

47.
48.

49.

50.

S1.

52.

53.

54.

55.

56.

57.

58.

46

Bullens D, Smets K, Vanhaesebrouck P: Congenital rubella syndrome after maternal
reinfection. Clin Pediatr 2000 (39) 113-116

Shapiro DE, Sperling RS, Mandelbrot L, Britto P, Cunningham BE: Risk factors for
perinatal human immunodeficiency virus transmission in patients receiving zidovudine
prophylaxis. Pediatric AIDS Clinical Trials Group protocol 076 Study Group. Obstet
Gynecol 1999 (94) 897-908.

Neerhof MG: Causes of intrauterine growth restriction. Clin Perinatol 1995 (22) 375-385
Derom R, Orlebeke J, Eriksson A, Thiery M: The epidemiology of multiple births in
Europe. In Multiple Pregnancy 1990, 145-162

Geirsson RT, Busby-Earle RMC: Certain dates may not provide a reliable estimate of
gestational age. Br J Obstet Gynecol 1991 (98) 108-109

Gardosi J: Dating pregnancy: time to forget the last menstrual period. Ultrasound Obstet
Gynecol 1997 (9) 367-368

Berk6 P, J6zan P, Mikl6si M, Gaal J: A magyar ikermagzatok sdly- és hossznévekedési
standardjai. Magyar Noorv L. 1988 (51) 232-235

Howarth GR, Pattinson RC, De Jong G: Total perinatal-related wastage in twin
pregnancies. S Afr Med J 1991 (80) 31-33

Glinianaia SV: Comparative trends in cause-specific fetal and neonatal mortality in twin
and singleton births in the North of England, 1982-1994. Br J Obstet Gynecol 2000 (107)
452-460

Berké P, Gyo6rfi Gy, Gaal J: Ikerterhesség és intrauterin retardacié. Magyar Néorv L 1988
(51) 274-277

Kun A, Panka J: Ikersziilés osztalyunk masfél évtizedes torténetében. Magyar Noorv L
1996 (59) 137-139

Nyiradi J, Nagy T, Kovacs AG, Horti T: Ikerterhességek, ikersziilések alakuldsa a
kecskeméti sziilészeti osztalyon 1989-90-ben. Magyar N6orv L 1992 (55) 331-334
Lumme RH, Saarikoski SV: Perinatal death in twin pregnancy: a 22-year review. Acta
Genet Med Gemellol 1988 (37) 47-54

Landy HJ, Weiner S, Corson SL, Batzer FR, Bolognese R: The "vanishing twin":
Ultrasonographic assessment of fetal disappearance in the first trimester. Am J Obstet
Gynecol 1986 (155) 14-19



59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

47

Skrablin S, Kuvacic I, Fuduric I, Hodzic D: Antenatal fetal demise in multiple gestation -
the outcome of surviving fetus at one to four years of age. Eur J Obstet Gynecol Reprod
Biol 1994 (56) 15-19

Horvath B. Turay A: Szingularis méhenbeliili elhalds ikerterhességben. Magyar Néorv L
1985 (48) 206-208

Benirschke K: Twin placenta in perinatal mortality. NY State J Med, 1961 (61) 1499-
1508

Rydhstrém H: Discordant birth-weight and late fetal death in like-sexed and unlike-sexed
twin pairs: a population-based study. Br J Obstet Gynecol 1994 (101) 765-769

Cherouny PH, Hoskins IA, Johnson TRB, Niebyl JR: Multiple pregnancy with late death
of one fetus. Obstet Gynecol 1989 (74) 318-320

Lotgering FK, Wallenburg HCS, Schouten HJA: Inter-observer and intra-observer
variation in the assessment of antepartum cardiotocograms. Am J Obstet Gynecol 1982
(144) 701-705

Gagnon R, Campbell MK, Hunse C: A comparison between visual and computer analysis
of antepartum fetal heart rate tracings. Am J Obstet Gynecol 1993 (168) 842-847

Dawes GS. Moulden M, Redman CWG: Criteria for the design of fetal heart rate analysis
systems. Int J Biomed Comput 1990 (25) 287-294.

Beksac MS, Karakas U, Yalcin S, Ozdemir K, Sanliturk E: Computerized analysis of
antepartum fetal heart rate tracings in normal pregnancies (Version 88/2.29) Eur J Obstet
Gynecol Reprod Biol 1990 (37) 121-132

Mantel R, van Geijn HP, Caron FIM, van Woerde°n EE, Jongsma HW: Computer analysis
of antepartum fetal heart rate 1. Baseline determination. Int J Biomed Comput 1990 (25)
261-272

Pello LC, Rosevear SK, Dawes GS, Moulden M, Redman CWG: Computerized fetal heart
rate analysis in labour. Obstet Gynecol 1991 (78) 602-610

Keith RD, Beckley S, Garibaldi JM, Westgate JA, Ifeachor EC, Greene KR: A multicenter
comparative study of 17 experts and an intelligent computer system for managing labour
using the cardiotocogram. Br J Obstet Gynecol 1995 (102) 688-700

Mongelli M, Dawkins R, Chung T, Sahota D, Spencer JAD, Chang AMZ: Computerized
estimation of the baseline fetal heart rate in labour: the low frequency line. Br J Obstet
Gynecol 1997 (104) 1128-1133



48

72. Bartfai Gy: Az intrauterin magzat kardiotokografids monitorizaldsa. In Az intrauterin
magzat. 2000, 140-177

73. Vintzileos AM, Antsaklis A, Varvarigos I, Papas C, Sofatzis I, Montgomery JT: A
randomized trial of intrapartum electronic fetal heart rate monitoring versus intermittent
auscultation. Obstet Gynecol 1993 (81) 899-907

74. Nijhuis JG, Prechtl HFR, Martin CB, Bots Jr. RSGM: Are there behavioural states in the
human fetus? Early Human Development 1982 (6) 177-195

75. Lawrence RA: The management of lactation as a physiologic process. Clinics in
perinatology 1987 (14) 1-10

76. Martinez GA, Nalezienski JP: The recent trend in breast-feeding. Pediatrics 1979 (64)
686-692

77. Policy Statement on Task Force Report. The promotion of breast-feeding (American
Academy of Pediatrics): Breast-feeding. Pediatrics 1982 (69) 654-661

78. A commentary in celebration of the International Year of the Child (American Academy
of Pediatrics): Breast-feeding. Pediatrics 1978 (62) 591-601

79. Pal A, Vajda Gy: Kettds ikerterhességek gondozasa kiilonds tekintettel a perinatalis
id@szakra. Magyar Néorv L 1990 (53) 267-269

80. Vetter K: Considerations on growth discordant twins. J Perinat Med, 1993 (21) 267-272

81. Tan SL, Doyle P, Campbell S, Beral V, Rizk B, Brinsden P, Mason B, Edwards RG:
Obstetric outcome of in vitro fertilization pregnancies compared with normally conceived
pregnancies. Am J Obstet Gynecol 1992 (167) 778-784

82. Gissler M, Hemminki E: The danger of overmatching in studies of the perinatal mortality
and birth-weight of infants born after assisted conception. Eur J Obstet Gynecol 1996 (69)
73-75

83. Olivennes F, Kadhel F, Rufat P, Fanchin R, Fernandez H, Frydman R: Perinatal outcome
of twin pregnancies obtained after in vitro fertilization: comparison with twin pregnancies
obtained spontaneously or after ovarian stimulation. Fertil Steril 1996 (66) 105-109

84. Skupski DW, Nelson S, Kowalik A, Polaneczky M, Smith-Levitin M, Hutson JM,
Rosenwaks Z: Multiple gestations of in vitro fertilization: Successful implantation alone is
not associated with subsequent preeclampsia. Am J Obstet Gynecol 1996 (175) 1029-1032

85. Cheung VYT, Bocking AD, Dasilva OP: Preterm discordant twins: What birth weight
difference is significant? Am J Obstet Gynecol, 1995 (172) 955-959



86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

49

Mordel N, Benshushan A, Zajicek G, Laufer N, Schenker JG, Sadovsky E: Discordancy in
triplets. Am J Obstet Gynecol 1993 (10) 224-225

Enbom JA: Twin pregnancy with intrauterine death of one twin. Am J Obstet Gynecol
1985 (152) 424-429

Bit6 T, Pal A: Sidlyosan diszkordans ikerterhességek kimenetele klinikdnk négy éves
anyagaban. Magyar Néorv L 1995 (58) 415-418

Kilby MD, Govind A and O'Brien S: Outcome of twin pregnancies complicated by a
single intrauterine death: A comparison with viable twin pregnancies. Obstet Gynecol
1994 (84) 107-109

Fusi L, H Gordon: Twin pregnancy complicated by single intrauterine death. Problems
and outcome with conservative management. Br J Obstet Gynecol 1990 (97) 511-516

Fusi L, McParland P, Fisk N, Nicolini U, Wigglesworth J: Acute twin-twin transfusion: a
possible mechanism for brain-damaged survivors after intrauterine death of a
monochorionic twin. Obstet Gynecol 1991 (78) 517-520

Gaucherand PM, Rudigoz RC and Piacenza JM: Monofetal death in multiple pregnancies:
risks for the co-twin, risk factors and obstetrical management. Eur J Obstet Gynecol
Reprod Biol 1994 (55) 111-115

Yoshioka H, Kadomoto Y, Masahiro M, Morikawa Y, Kasubuchi Y, Kusunoki T:
Multicystic encephalomalacia in live-born twin with a stillborn macerated co-twin. J
Pediatrics 1979 (98) 798-800

Pritchard JA: Fetal death in utero. Obstet Gynecol 1959 (14) 573-580

Skelly H, Marivate M, Norman R, Kenoyer G and Martin R: Consumptive coagulopathy
following fetal death in a triplet pregnancy. Am J Obstet Gynecol 1982 (142) 595-596
Jakobovits A: Ikermagztaok elhalésa a terhesség mésodik felében. Magyar Néorv L 1992
(55) 327-329

Luzietti R, Erkkola R, Hasbergen U, Mattsson LA, Thoulon JM, Rosén KG: European
Community multi-center trial "Fetal ECG analysis during labor": ST plus CTG analysis. J
Perinat Med 1999 (27) 431-440

van Woerden EE, van Geijn HP: Heart rate patterns and fetal movements. In Fetal
Behaviour - Developmental and perinatal aspects 1992, 58-73

Bulcmans N, Lyrenas S, Hallberg G, Niklasson F: Umbilical cord blood sampling - a tool
for delivery quality control? Acta Obstet Gynecol Scand 1997 (76) 419-422



50

100. ACOG technical bulletin: Fetal heart rate patterns: monitoring, interpretation, and
management. International J Gynecol Obstet, 1995 (51) 65-74

101. Schultzmann DL, Hervada AR, Branca PA: Effects of water supplementation of
fullterm newborns on arrival of milk in the nursing mother. Clin Pediatr 1986 (25) 78-80

102. Riva E, Banderely G: Factors associated with initiation and duration of breast-feeding
in Italy. Acta Pediatr 1999 (88) 411-415

103. Morrow AL, Guerrero ML, Shults J, Calva JJ, Lutler C, Bravo J, Ruiz-Palacios G,
Morrow RC, Butterfoss FD: Efficacy of home-based peer counseling to promote exclusive
breast-feeding: a randomized controlled trial. Lancet 1999 (353) 1226-1231

104. Neifert M, Thorpe J: Twins: Family adjustment, parenting, and infant feeding in the
fourth trimester. Clin Obstet Gynecol 1990 (33) 102-113

105. Becker P: Counseling families with twins: birth to 3 years of age. Pediatr Rev 1986 (8)
81

106. Steichen JJ, Krug-Wispé SK, Tsang RC: Breast-feeding the low birth weight preterm
infant. Clinics in perinatology 1987 (14) 131-171

107. Niefert M: The optimization of breast-feeding in the perinatal period. Clinics in
Perinatolgy 1998 (25) 303-326

108. Saint L, Maggiore P, Hartmann P: Yield of nutrient content of milk in eight women of
twins and one women of triplets. Br J Nutr 1986 (56) 49

109. Bryan EM: Twins worldwide. In The nature and nurture of twins. 1983, 180-185




51

12. ACKNOWLEDGEMENTS

I wish to express my grateful thanks to my Ph.D. tutor, Professor Gyt6rgy Bartfai M.D., Ph.D.,
D.Sc., for his professional guidance.

I am deeply indebted to Professor Laszlé6 Kovacs M.D., Ph.D., D.Sc., Director of the
Reproductive Health Ph.D. Program, for his helpful discussions.

I am grateful to Professor Attila Pal M.D., Ph.D., Director of the Department of Obstetrics
and Gynecology, University of Szeged, for all his kind help.

My thanks are due to the midwives of the CTG laboratory for their great help.

I am especially grateful to my family for their patience and support.



13. ANNEX

52





