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SUMMARY
Multifoetal gestations present a serious public health challenge due to
its unique complications. Research findings in this regard especially in the
setting of this study are scarce. The adoption of prenatal ultrasound for this
study is because it is safe, available and does not employ ionising radiation.
An initial 500 which was increased to 2,000 consenting patients but
which reduced to 1989 due to attrition were scanned twice (after 10weeks
GA and from 28weeks GA) over a 2 year period. The initial increase was to
improve the power of the findings. 85 patients had multiple gestations.
The prevalence rate was 4.3% with a rate of 41 per 1000 and 2 per
1000 deliveries in twin and triplets respectively. Increasing age, positive
family history and fertility treatment were established predisposing factors to
multiple pregnancies. 10 cases of foetal complications were observed.
8(80%) of these cases were found in patients on assisted reproductory
treatment whereas 2(20%) were found in the naturally conceiving ones. The
remaining 75 had no complications. Similarly, maternal complications
occurred more in the patients on assisted reproductory treatment (51.8%) as
against 48.2% in the latter group.
CHAPTER ONE
10

INTRODUCTION
Multiple gestation refers to the carriage of two or more foetuses
(higher-order multiples [i.e., triplets, quadruplets, etc) during pregnancy with
the subsequent delivery of multiple offsprings. Its synonyms include
polycyesis, multiple births or cyesis and multifoetal pregnancy etc.
The rates of multiple gestations vary with ethnicity, race and
geographic location and this is mainly accounted for by dizygotic twinning
estimated to be 1.4 to 49.0 per 1000 births in spontaneous conceptions,
while the rate for monozygotic twinning remain relatively constant at 3.5 per
1000 births1. The prevalence rates of naturally occurring multifoetal
pregnancies range from as low as < 8 per 1000 births seen in East Asia to
the highest recorded in Nigeria in a town called Igbo-Ora in Oyo state with a
rate of 68.1 per 1000 births2. In addition to this, the availability of assisted
reproductive technology, has led to an increase in the incidences of multiple
pregnancies over the past 20 years.4 Factors like increasing maternal age
and parity, fertility drugs and hormonal therapy have also made significant
impact. They account for 1-2% of all births3 (some authors say 3%)4 and
represent 10-14% of overall prenatal mortality, a rate five to ten times higher
than that of singletons.3 They are associated with a higher rate of prenatal

11

and

postnatal

complications

with

increased

risks

of

neonatal

morbidity/mortality, preterm delivery, low birth weight and other associated
high-risk morbidities.5 Maternal morbidity and mortality are also increased in
multiple pregnancies and multiple births.5 These present a serious public
health challenge.
The modality for the diagnosis of multiple gestations has evolved from
diagnosis at delivery through to fundal height estimation and subsequently
to the current trend of prenatal ultrasound which is the gold standard.
Some of the clinical uses of Ultrasound in obstetric radiology includes
determination of chorionicity, gestational age, diagnosis of anomalies as well
as measurement of maternal cervical length and os diameter, Ultrasound
can also assess growth and amniotic fluid indices, placental location, foetal
presentation/lie and associated maternal and foetal complications for proper
intra-partum management1,6 Furthermore, it is the preferred modality in
evaluation of multiple gestations because it is safe, readily available,
affordable and fast in the trained hand. It is also non-invasive with high
specificity and sensitivity and can be repeated as many times as required
without any inherent risk to the mother or foetus. It does not employ the use
of ionising irradiation and allows for real time imaging providing superior
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spatial resolution and assessment of foetal and placental blood flow with
Doppler Ultrasonography. 1, 7
The aim of the study is to contribute to the body of existing knowledge in the
complications associated with multiple gestations in the setting of the study
with the prompt institution of modalities aimed at reducing the attendant
prenatal morbidity and mortality.

13

JUSTIFICATION FOR THE STUDY
A review of the ultrasonographic prevalence and prenatal evaluation of
multiple gestations in the Federal Capital Territory generally and in National
Hospital specifically, is not available and literature search did not yield any
study undertaken to evaluate it to the best of my knowledge. There is also
no available data on the foeto-maternal complications commonly associated
with the naturally occurring class of these high risk pregnancies in the setting
of the study. Furthermore, with improved access to assisted reproductive
techniques, the proportion of multiple pregnancies attributable to ART as well
as their possible peculiar foeto-maternal complications, in the setting of this
study is also not documented.
In view of the foregoing, a study undertaken in this regard would help
in determining amongst other findings, the prevalence of multiple gestations,
the extent of contribution or otherwise of a host of factors and variables to
their incidence such as age, parity, fertility treatment etc; the proportion of
these pregnancies due to ART, foeto-maternal obstetric parameters and also
the

prevalence

complications.

and
It

distribution

equally

would

of

the

attempt

associated
to

attribute

foeto-maternal
genetic

and

environmental influences to this tendency..
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This study also aims to put to test the hypothesis that multiple
pregnancy rates in this part of the country is at variance with those in the
Southwest where research has shown to have the world’s highest incidence
rates of 40-68.1 per 1000 live births.8 In order to boost research data in this
research field, obtain a comprehensive picture of the above features as well
as establish a tertiary hospital based prevalence and prenatal sonographic
research findings in multiple cyesis, a

study domiciled in the National

Hospital, Abuja is necessary to supply its component of data and expand
the findings in this regard.
The National Hospital, Abuja is suited for this study due to the large
population of patients who are from various works of life and cultural
backgrounds. This make for good geographical, genetic and environmental
spread.
Moreover, the cost of the serial obstetric scans throughout the course of
pregnancy is relatively affordable with a single fee of ten thousand naira N10,
000:00 only which is inclusive of cost of consultation. This service at the
hospital is made even more accessible by the availability of the National
Health Insurance Scheme (NHIS) services which many of the subjects enjoy.
The choice of National Hospital was also predicated on the fact the
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researcher is a resident doctor in the hospital and therefore it would be less
cumbersome to domicile the study there.
By evaluating the normal and abnormal findings that would be
demonstrated by this study and in view of the high mortality and morbidity
associated with multiple gestations, cataloguing the findings in detail would
contribute its quota to development of techniques and strategies for watchful,
prompt and effective management of the peculiar complications arising from
multiple gestations in the prenatal, perinatal and post-natal periods.

AIMS AND OBJECTIVES
16

General:
1. To establish the prevalence of multiple gestations.
Specific:
1. To determine the sociodemographic and geo-ethnic distribution of
multifoetal pregnancies in the setting of the study.
2. To establish the contribution of predisposing factors such as increasing
maternal age, parity, diet, age of onset of menarche, genetics, previous
multifoetal delivery and fertility treatment to the prevalence of multiple
pregnancies.
3. To evaluate and compare the obstetric and foetal parameters in
multiple pregnancies such as chorionicity, amnionicity, estimated
foetal weight (EFW) of the foetuses, biophysical profile (BPP) and
presentation/lie of the leading foetus using prenatal ultrasound.
4. To identify and establish the prevalence as well as frequency of the
unique

foeto-maternal

complications

peculiar

to

multifoetal

pregnancies and establish their occurrences between the subjects on
ART and the naturally occurring multiple gestations..
5. To establish and compare the umbilical artery velocimetry indices such
as Systolic/diastolic ratio, End diastolic flow (EDF; marker for IUGR)
and the frequency of single umbilical artery.
17

Hypothesis
Null hypothesis: There is no significant difference between the prenatal
ultrasonographic findings and prevalence of multiplegestations at the
National Hospital, Abuja and that of Southwestern Nigeria.
Alternate hypothesis: There is a significant difference between the prenatal
ultrasonographic findings and prevalence of multiple gestations at the
National Hospital, Abuja and that of Southwestern Nigeria (which has the
world’s highest rates of 40-50 /1000 live births)8 respectively.

CHAPTER TWO
LITERATURE REVIEW.
18

ANATOMY AND EMBROYLOGY.
Although twins, triplets, quadruplets etc make up types of multiple
pregnancies, twins make up more than 98% of all multiple pregnancies.8 It
has been documented that naturally occurring multiple pregnancies are
mostly twins, followed by triplets and much rarely quadruplets.9,10
Two major physiological mechanisms may lead to a multiple pregnancy and
they include separate fertilization of two or more oocytes produced
simultaneously in the same menstrual cycle or early embryonic splitting of a
single ovum.(figure1)The more common mechanism is fertilization of several
oocytes in a single menstrual cycle which occurs in 2/3 of the cases .11This
type of multi-foetal pregnancies result in genetically different individuals of
usually different sexes and is also known as dizygotic, non-identical or
fraternal twins. They can also be referred to as biovular, dissimilar, false or
heterologous twins.
They have a hereditary tendency occurring only in the mother with a
recurrence risk three times higher than that of the general population.11 Each
zygote in this case, develops its own chorion, placenta and amniotic cavity.
Every fetal-placental-amniotic compartment is individualized and there are
no or very rare vascular communications between them. Circulatory
19

complications occasionally occur especially when the placenta(s) become
fused during pregnancy. Dizygotic twins are the product of 2 ova and 2
sperms. The 2 ova are released from separate follicles. These twins may be
of same or different sexes. They bear only the resemblance of brothers or
sisters and may or may not have the same blood type. About 25% of
dizygotic twins are the same sex.12 (figure1)
In the remaining one third of cases, early embryonic splitting before
day 3 up to day 13 after fertilization of a single ovum is the mechanism of
twinning and is referred to as monozygotic twin gestation.
There are four situations that may arise as a result of this process and they
are Dichorionic-Diamniotic (DC-DA) (1/3 of the cases), MonochorionicDiamniotic (MC-DA), Monochorionic-Monoamniotic (MC-MA) and conjoined
twins.(figure 2). If the early embryonic splitting occurs before day three after
fertilization (during the two to eight cells stage or morula stage), two
independent fetuses with separate placentas and amniotic sacs result and
this is called DC-DA gestation. In other words, this type of gestations have
separate placenta (outer membrane/lining) and separate amniotic cavities
(inner membrane/lining).

20

A single placenta with two amniotic cavities occurs if splitting takes place
between days four and seven (blastocyst stage) in an MC-DA gestation
where the gestations share the same placenta but have different amniotic
cavities.
If division of the embryoblast however occurs after about eight days post
fertilization, the twins share both a single placenta and amniotic cavity and
this is called MC-MA gestation.
Finally, division beyond day13 post fertilization results in conjoined twins.
All monochorionic gestations are monozygotic independent of the number
of amniotic sacs.13, 14 They are always of the same sex.12 However, the twins
may develop differently depending on the time of pre-implantation division
as described above. They normally share the same physical characteristics
(skin, hair and eye colour, body build) and same genetic features (blood
characteristics: ABO, haptoglobin, serum group; histocompatible genes) and
are often mirror images of one another. However, their fingerprints differ.12
Monozygotic triplets result from repeated division (also called super
twinning) of a single ovum while Trizygotic (polyzygotic) triplets develop by
individual fertilization of 3 simultaneously expelled ova. Dizygotic twinning
is the major technique adopted in invitro fertilization although monozygotic
21

twins may also be created in this procedure by artificially splitting the embryo
to increase the number of available embryos.
With respect to the ultrasound anatomy of the described types of these
pregnancies, it is noteworthy that implantation of two fertilized eggs
(dizygotic twins) will result in two gestational sacs that share neither the
chorion nor the amnion and figure 3 demonstrates this via the insertion of
the placenta between the two amniotic sacs producing the thick “λ sign”
(lambda/sign) on prenatal ultrasound.
A single egg can also either split early (before day 4 post fertilization) into
two embryos which can resemble the findings in figure 1` or the fertilized
egg can split between the 4th and 8th day post fertilization when the chorion
is no longer able to divide. Both embryos in the latter scenario will share the
same chorion/placenta. Additionally, the placenta will not be able to infiltrate
between the two gestational sacs and the membrane insertion will have the
thin “T” appearance as shown in figure 3.
General features of early normal multiple gestations on M- mode
ultrasonography are those of a bulky uterus inconsistently large for dates
with amniotic sac(s) which are anechoeic within which are echogenic
foetuses with multiple cardiac pulsations surrounded by an echogenic rim
22

which forms the placenta. Located between the sacs is the echogenic
‘floating membrane’ which expands either into the lambda sign ‘T’ sign
depending on the type of gestation as previously described. This membrane
may be 2 or 4 layers thick suggesting DC-DA and MC-DA in which case there
would be two layers of amnion or two layers each of both amnion and chorion
respectively. An easy-to-see membrane of 1-2 mm is considered “thick”
while a difficult-to-see membrane is “thin”. This differentiation of thin and
thick is rather subjective and not very accurate.1,15,16 (figure 4,5 and 6).
The cardiac impulses should be clearly demonstrable from 5 weeks GA.
Demonstration of multiple foetal heads and limbs are also a pointer to
multiple gestations. Other possible findings are the yolk sacs which are oval
structures with central lucency usually evident once the gestational sac
measures at least 10mm in its widest diameter.
Sonographic demonstration of two separate placental sites or of male and
female foetal gender indicates a Dichorionic gestation whereas a single
placenta or complications such as intertwining of the umbilical cords and
conjoined twins are more likely to occur as a complication of monochorionic
gestaions.8
Prior to 10weeks GA, several sonographic findings can help determine
chorionicity and these include; the number of observable amniotic sacs
23

within the chorionic cavity and the number of yolk sacs. Regarding amniotic
sacs at this GA, separate and distinct amnions may be visible on prenatal
ultrasound since the amnion grows outwards from the embryonic disk in
dichorionic pregnancies but will not have enlarged sufficiently to contact
each other and create the inter-twin membrane. Each single amniotic layer
is extremely thin and delicate and maybe difficult to see using the
transabdominal approach which presents a challenge to assessment of
chorionicity. This necessitated the recruitment GA to be pegged at 10weeks
and above when the membrane would have enlarged and made contact
giving the ‘twin peak sign’.
The numbers of yolk sacs help in the determination of chorionicity also.
When 2 yolk sacs are seen in the extra-embryonic coelome, the pregnancy
will be diamniotic while a single yolk sac will in most cases indicate
monoamniotic twins.
After 10 weeks GA, the above sonographic findings are no longer
prominent as the gestational sacs are no longer distinctly separable.
However, the inter-twin membrane would have formed at this time. A new
set of sonographic findings therefore will at this point help determine
chorionicity. These are number of placenta, sex of the foetus(es), twin peak/
lambda sign as well as the inter-septal membrane characteristics. A single
24

placental mass indicates monochorionicity whereas the presence of 2
distinct separate placentas identifies dichorionicity. The presence or
absence of the twin peak/lambda sign which represents projecting zone of
tissue that is triangular in cross-section with same echotexture as placenta17
is a good diagnostic criterion. It tapers at some point within the inter-twin
membrane and this sign where present identifies in most cases
dichorionicity.7,18
Dichorionic pregnancies consist of 2 layers of chorion and 2 layers of amnion
which are thicker and more reflective than the monochorionic diamniotic
membrane. An inter-twin membrane thickness of >2mm identifies
dichorionicity with a positive predictive value of 95% and monochorionicity
with a positive predictive value of 90% for a membrane thickness <2mm.19
In the second trimester, it may be possible to visualise on ultrasound scan,
the number of membranes and if they are >2, then dichorionicity is strongly
suggested.20 Therefore, if an inter-twin membrane is not visualized, the
possibilities

include

monoamniotic

twinning,

presence

of

total

oligohydramnios in one twin cavity resulting in a stuck twin or a diamniotic
twin pregnancy in which the membrane is present but not seen owing to its
thinness or probe orientation This may be facilitated by colour doppler
interrogation. The challenge with measurement of inter-twin septal thickness
25

in determining chorionicity is the overlap of standard deviation of the
measurement between mono and dichorionic pregnancies in addition to inter
and intra observer variability which makes its desirability in this study
suboptimal.
Hill et al21 in their study, examined 1791 twin pregnancies using 1st trimester
transvaginal ultrasound and confirmed correct chorionicity in 100% of his
subjects after post partum histological examination of placenta. They were
however majorly pregnancies arising from assisted reproductory techniques
(ART) and were assessed prior to 10 weeks GA.
For the purpose of this study the researcher adopted the modality elucidated
by Stenhouse et al, using the number of placenta, presence or absence of
twin peak sign as well as foetal sex where possible to determine chorionicity.
Monochorionicity can be determined by the absence of the twin peak sign22
Phenotypically discordant foetuses are usually dichorionic while same sex
twin are usually monochorionic. There is a small risk, however, of a
cytogenetic change that could result in monozygotic twins presenting as a
boy and a girl. The most common cause of this rare anomaly is the early loss
(during the embryo stage) of a Y chromosome in a cell line that eventually
becomes a Turner syndrome. Sonographic finding in a monoamniotic
26

gestation include in addition to the absence of the twin peak sign, the
demonstration of cord entanglement from the placental or umbilical origin as
well as entanglement of limbs.
The high mortality and morbidity of monoamniotic twins are well
documented and early and intensive monitoring and intervention using
prenatal ultrasonography may improve outcomes.23, 24
The accuracy of diagnosis of chorionicity is improved when
assessment is done before 14weeks GA rather than after. Stenhouse et al7
in a 2year prospective study of 131 twin pregnancies found the sensitivity for
monochorionic and dichorionic pregnancies after 14 weeks GA to be 77%
and 90% respectively whereas before 14week GA, it was 99% for both
groups. Sardo et al
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in their second trimester study found that twin peak

sign alone may not be sufficiently accurate. With a composite of ultrasound
markers such as number of placenta, foetal sex, membrane thickness and
the twin peak sign, the sensitivity and specificity for correct identification of
monochorionic

pregnancies

was

reported

at

91.7%

and

97.3%

respectively22. It becomes more difficult to visualize the twin peak sign in the
second trimester and it disappears in 7% of dichorionic pregnancies at 1620weeks GA.22 In view of the foregoing, the absence of the twin peak sign in
the 2nd and 3rd trimesters may not completely exclude dichorionicity. To
27

forestall this, all subjects in this study would ordinarily be subjected as much
as possible to an earlier scan from 10weeks GA at which time that distinction
can be clearly made.
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Wikipedia encyclopedia defines multiple pregnancy as ‘occurring when
more than one foetus results from a ‘single pregnancy.25 The medical
dictionary of health professionals defines multi-foetal pregnancies as the
bearing of two or more foetuses simultaneously.26 It is also defined as the
bringing forth of more than one offspring at birth by Columbia
encyclopaedia.27 Whereas authors like the Segen’s medical dictionary
describe it as a pregnancy resulting in the birth of two or more infants, other
medical dictionaries like McGraw-Hill and Taber’s define it as a pregnancy
resulting in birth of 2 or higher order multiples and a pregnancy with the
presence of two or more embryos in the uterus respectively.28,29,30 Collin’s
Gem English dictionary explains it as a birth at which two or more children
are born at the same time.31 The American heritage medical dictionary
defines it as the state of bearing two or more foetuses simultaneously
whereas the Mosby’s medical dictionary sees it as a pregnancy in which
there is more than one foetus in the uterus at the same time in a single
pregnancy.32,33 The common theme in all the definitions above is ‘more than
one foetus’. In view of this, multiple gestation can be referred to as the
carriage of two or more foetuses (higher-order multiples [i.e., triplets,
quadruplets, etc]) during a single pregnancy with the subsequent delivery of
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multiple offsprings. Its synonyms include polycyesis, multiple births, multiple
cyesis etc.
Multiple gestations can generally be grouped into either twin gestations
or higher order gestations which are multifoetal pregnancies with more than
two foetuses e.g. triplets, quadruplets etc. The twin gestations can either be
dizygotic or monozygotic. The monozygotic group are further classified as
either DC-DA, MC-DA, MC-MA or conjoined twins depending on the timing
of the division of the fertilized zygote as has been described earlier. Although
twins and higher order multiples make up multiple pregnancies, twins make
up more than 98% of all multiple pregnancies.8 It has also been documented
that naturally occurring multiple pregnancies are mostly twins, followed by
triplets and much rarely quadruplets.

9,10

This view is further justified by

Helin’s law.
According to HELIN’S LAW,

9,34,35

multiple births occur naturally at

approximately the rate of:


Twins …..1/89 (about 1.1%) of singleton births.



Triplets….. (1/89)2=1/7921 [about 0.013%] of singleton births.



Quadruplets ……(1/89)3 [approximately 0.000142%] i.e. fewer than 1
quadruplet per 700000 singleton births.
36



According to the law, the general rule is that; N-tuplets…(1/89)n-1.Other
studies have used 1/80 instead of 1/89.9
With the increased availability of assisted reproductive technologies

(ART), the number of twins and higher order pregnancies has steeply
increased over the past 20 years and the lion’s share of this is mainly
accounted for by dizygotic twinning. While its rate is estimated to be 1.4 to
49.0 per 1000 births in spontaneous conceptions, the rate for monozygotic
twinning remains relatively constant at 3.5 per 1000 births.1 The incidence of
dizygotic twinning varies in different geographic populations while the
incidence of monozygotic twins is fairly constant.1 Natural twinning rates are
low in East Asia and Oceania (less than 8 twin births per 1000 births),
intermediate in Europe, USA and India (9–16 per 1000 births) and high in
some African countries (17 and more per 1000 births).1 Another study
postulated that the incidence of twins at birth of naturally conceived
pregnancies is approximately one in 80 to 90 deliveries in the United States.7
That study found that Seventy percent (70%) are dizygotic and 30% are
monozygotic. The same study further showed that the frequency of
monozygotic twins is the same in all populations, occurring at a rate of 3 to
5 per 1000 pregnancies delivered and that twin births is commoner in sub-

37

Saharan Africa, with the highest incidence recorded in Nigeria (40- 50 per
1000 deliveries).7
Akinboro et al, in their multicentre study, found the rate of multiple
births in Ilesha, Ile-Ife, Ogbomosho and Ado-Ekiti to be 46.5, 46.2, 38.5 and
22.1 per 1000 deliveries respectively.8 They also found out that women in the
25 – 29 year age group had the highest occurrence of multiple births.
The incidence of twinning varies from one region of the country to another.
The highest incidence so far has been reported by Mosuro, 2 to be 68.1 per
1,000 births in Igbo-Ora, a community in Oyo state. Other rates from other
studies include 26.5 per 1,000 births in Calabar, south-south, 28 per 1,000
births in Jos, North-Central, Nigeria and 32.5 per 1,000 deliveries in
Gwagwalada, Fct.36, 37,38.
The prenatal sonographic prevalence and chronicled findings on evaluation
of multiple pregnancies in National Hospital or the FCT, was not available
and literature search did not yield any study undertaken in this regard.
Furthermore, with improved availability and access to assisted reproductive
technology, the proportion of multiple pregnancies attributable to ART is
unknown which further compounds the paucity of references and
documentation in this subject matter.
38

There are many predisposing factors that influence multiple
gestations. Race is one of them as multiple pregnancies are found to be most
common in blacks, least common in Asians and of intermediate occurrence
in Caucasians with rates of 49, 1.3 and 12 per 1000 births in Nigeria, Japan
and United states respectively.12 For naturally occurring multiple gestations,
dizygotic pregnancies which account for the greater proportion, tend to be
recurrent as women who have borne dizygotic twins previously have a tenfold increased chance of subsequent dizygotic pregnancies suggesting that
this trait is inherited via the female descendants of mothers of twins with the
father’s genetic composition playing little or no part.12,39,40 The impact of
increasing parity and age was also found contribute to higher incidences of
multiple gestations with a peak between 35 and 40years of age.12,39,40 The
contribution made by age may also be explained by the fact that career
minded women are now settling down a bit later in life than was the case in
the past to have babies.
Mothers with increased height and weight have a higher incidence of
twinning compared to others whereas no class disparity was associated with
a greater incidence.

12,39,40

from all the literature reviewed. Similarly,

polyovulation, excessive production of pituitary gonadotropins, high
frequency of coitus, late conception in an ovulatory cycle as well as the
39

inability of one graafian follicle to inhibit others during fertilization have all
been put forward as contributory factors to higher incidence of multiple
gestation. Additionally, while a positive family history of multiple gestations
especially in the mother’s family played a positive contributory role, undernutrition appeared to have a negative role.
According to their multicentre study, Akinboro et al8 attributed the very
high incidence of multiple gestations in Igbo-Ora community in Oyo state to
high consumption of a species of yam called Dioscorea rotundata containing
a phytoestrogen which may be responsible for hyperstimulation of the
ovaries to release multiple eggs from the ovary. This town has the highest
worldwide prevalence and incidence rates.8,15,41
Other than these largely natural causes, induced factors also contribute
substantially. They include use of fertility drugs like clomid etc, assisted
reproductory technology (ART) including in-vitro fertilization as well as
hormonal therapy. With the advent of drugs inducing polyovulation and ART,
the prevalence of multiple gestations have increased significantly over the
last 15-20 years as multiple gestations now contribute up to 2.2-3% (as
against 1-2% previously) of all pregnancies worldwide of which twins
contribute more than 50% of all the deliveries resulting from ART3,4.
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Multifoetal pregnancies are generally associated with a higher degree
of foeto-maternal complications and represent 10-14%of overall peri-natal
foeto-maternal morbidity and mortality.3
This rate is five to eleven times higher than that seen in singletons. 39 This
rate is further increased as a result of more availability of ART services. They
can be classified into maternal and foetal groups.
Maternal morbidity and mortality rates are also much higher in multiple
pregnancies than in singleton ones due to complications such as preterm
labour(due to bulk of the pregnancy), ante/post partum haemorrhage, urinary
tract infection (UTI), pre-eclampsia, IUGR( due to possible placental
insufficiency), placenta previa (due to large placental site), cervical
incompetence etc.39 . In this same study, prenatal mortality rates in twins was
found to be 3-4 times higher and for triplets, even higher than rates seen in
singleton pregnancies. This is as a result of several issues like chromosomal
variations,

prematurity,

IUGR,

hypoxia,

congenital

anomalies

and

trauma.39,40. Other foetal complications include but not limited to Twin to twin
transfusion syndrome (TTTS), Vanishing twin syndrome (VTS), Twin
Oligohydramnios

Polyhydramnios

syndrome

(TOPS),

Anencephaly,

Congenital diaphragmatic hernia, cleft lip/palate etc. Cerebral palsy, delayed
milestones and stunted growth are complications that occur later after
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birth.42,43 Several studies have found huge differences in prenatal morbidity
and mortality, depending on whether the two foetuses share one placenta or
gestational sac. For example, Derom et al,
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found that dichorionic

diamniotic twins had a prenatal mortality rate of 4.8%, monochorionic
diamniotic twins of 9.6%, and monochorionic monoamniotic twins of 29% in
their 1991 study. An overview of these complications will now be explored
below.
Prematurity is a constant threat to multiple pregnancies with twins
having five times the mortality rate of single births with triplets and higher
order multiples dying even more often.45 The principal threat of prematurity
is that the lungs are not fully developed. In this case, the pathology is the
lack of production of surfactants responsible for creating sufficient surface
tension between the lungs and pleura and this is called “Hyaline membrane
disease’. Amniocentesis is usually advised in developed countries to monitor
lung development.
Another threat is that offsprings from multifoetal pregnancies are
usually smaller than their singleton counterparts i.e. they usually have low
birth weight babies and with this is the attendant difficulty the foetuses have
in

regulating

their

body

temperature

thereby

exposing

them

to

hypothermia45.
42

The incidences of chromosomal abnormalities are also more frequent
in multiple gestations as the paradox of “identical” twins is that they may be
their own antithesis. This is because the very early division of the zygote are
sometimes accompanied by a simultaneous chromosomal error, resulting in
heterokaryotypic monozygotes viz one with a chromosomal abnormality like
Down’s syndrome and the other being normal.2,10,34,36.
Approximately two-fifths of twin pregnancies end in a single birth with
one of the embryos lost from bleeding or maybe resorbed majorly within the
first 10 weeks of pregnancy in a situation called Vanishing twin syndrome
(VTS). It may also become mummified and this is referred to foetus
papyraceous.39 VTS complication can occur in multifoetal pregnancies
particularly in monochorionic pregnancies where there is shared placenta
and may be complicated by Twin embolisation syndrome where the
surviving healthy foetus or co-twin also dies. The findings on prenatal
ultrasound are those of only one foetus on a previously documented twin
pregnancy or those of one foetus having an absent heartbeat and being
smaller than the other live foetus(es) with or without accompanying
Oligohydramnios in a previously diagnosed twin or multifoetal pregnancy.
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Twin-twin

transfusion

syndrome

(TTTS)

aka

Feto-fetal

transfusion syndrome (figure 7) is a complication that occurs mainly in
identical twins that are of the monochorionic subtype occurring in 15-25% of
mono chorionic pregnancies and giving an estimated prevalence of 1:2000
of all pregnancies.46 It first described in1875 by a German Obstetrician
,Friedrich Schatz and results from an unbalanced arterio-venous
communication in the placenta of the twins with the smaller twin that pumps
away blood termed the donor twin while the larger twin receiving extra blood
is the recipient twin. In an attempt to reduce its blood volume, the recipient
twin will increase the urine it makes which will eventually result in the twin
having a distended urinary bladder as well as too much amniotic fluid around
it in a condition called Polyhydramnios. At the same time, the donor twin will
produce less than the normal amounts of urine with the amniotic fluid around
it becoming very low or absent in a condition called Oligohydramnios. As this
complication progresses, the donor will produce so little urine that its urinary
bladder may not be seen on ultrasound and will subsequently become
wrapped by its amniotic membrane in a condition known as the ‘stuck twin ‘
sign.
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Twin Oligohydramnios Polyhydramnios Syndrome (TOPS) is another
peculiar complication of multiple pregnancies in which Oligohydramnios is
the feature seen in one gestational sac as against Polyhydramnios in the
other gestational sac. It is a sequalae of TTTS and usually is a simultaneous
occurrence with TTTS. Its diagnosis is made on prenatal ultrasound with
polyhydramnios in the recipient’s gestational sac and oligohydramnios in the
donor sac. For objectivity, amniotic fluid volume is measured by determining
the deepest pocket measurement from the subject’s skin to her back known
as the maximum vertical pocket (MVP) in 4 quadrants. This syndrome can
be staged according to severity and a method was proposed by Quintero et
al 47,48 using ultrasound and is shown below;
 Stage I- oligohydramnios in donor’s sac with a MVP of 2cm or less and
polyhydramnios in the recipient’s sac with a maximum vertical pocket of
8cm or more. The urinary bladder of the donor baby is still visible on
ultrasound.
 Stage II – In addition to stage I findings, he urinary bladder is no longer
seen on ultrasound.
 Stage III – In addition to findings in stages I & II, abnormal doppler
velocimetry patterns in the umbilical vessels and foetal ductus venosus
which shows reversed or absent flow usually in the donor twin and
46

recipient twin respectively. In the latter, it is usually due to early heart
failure and tricuspid regurgitation.
 Stage IV - Here one or both foetuses show signs of hydrops which is
excess fluid in the scalp (scalp oedema), abdomen (ascites), lungs
(pleural effusion), and heart (pericardial effusion). These are more
commonly found in the recipient twin.
Stage VI- Here one or both foetus(es) is dead.
Treatment options include amnioreduction in recipient twin, septostomy,
selective laser ablation of the placental anastomotic vessels (current
recommendation), selective umbilical cord coagulation and radiofrequency
ablation.
The

institution

of

these

treatment

modalities

after

a

prenatal

ultrasonographic diagnosis is made will make for a good outcome thereby
reducing mortality and morbidity associated with multifoetal gestations.
Acardiac twins aka recipient twins are haemodynamically
disadvantaged twins one of which undergoes secondary atrophy of the heart
and dependent organs like the brain in association with a twin reversed
arterial perfusion sequence. It is thought to occur in monochorionic twin
pregnancies or other multifoetal pregnancies with an estimated incidence of
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1:35000 births overall with no recognised familial recurrence.46 This
classically results in one normal (pump twin) which is smaller and viable
coexisting with an abnormal twin (acardiac twin) that is larger, amorphous
and non-viable. The acardiac twin undergoes secondary atrophy of the heart
and brain and often develops a characteristic set of anomalies including
acardia and acephalus and thus exerts abnormal strain on the opposite
(pump) twin by stealing its circulation.
There are 4 morphological subtypes:
Acardius anephus- most common type with absence of the head and
upper torso and limbs in the acardiac twin with preservation of the lower
limbs. Genitalia and abdominal viscera.
Acardius anceps- most developed type with rudimentary cranial
structures present with otherwise persistent trunk, limbs and organs.
Acardius amorphus-least differentiated type. Comprises of an amorphous
mass of bone, muscle, fat and connective tissue. If rudimentary nerve
tissue is present, it is then called Acardius myelantencephalus
Acardius acormus- rarest type. The only developed structure is the foetal
head with all other structures essentially absent.
The umbilical cord inserts directly into the foetal head with rudiments of
thoracic structures present.
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On prenatal ultrasound, there is one normal and one abnormal twin and on
Doppler interrogation, flow in the acardiac twin umbilical artery flows towards
that twin as it exerts a toxic haemodynamic strain by stealing from the
circulation of the pump twin.
The umbilical cord is a tubular structure that connects the foetus to the
placenta. Occasionally, there is only one single umbilical artery in the
umbilical cord instead of two. In other words, instead of a 3 vessel umbilical
cord (3 vessel cord) consisting of one umbilical vein which carries
oxygenated blood and nutrients from the placenta to the foetus and two
umbilical arteries which carry deoxygenated blood from the foetus to the
placenta, there is only one umbilical vein and a single umbilical artery
aka SUA (the 2nd one becomes rudimentary). SUA is seen in 0.2% to 1%
of multiple pregnancies.49,50 (figure 8).
Approximately, this affects between 1 in 100 and 1 in 500 pregnancies
making it the most common umbilical abnormality. It is more common in twin
pregnancies or multiple cyesis especially in placentas where the umbilical
cord is at the edge of the placenta.49,50 In 75% of cases, the rudimentary
umbilical artery is not missed and one artery can sustain the pregnancy
whereas in 25%, a 2- vessel cord is a sign that the foetus has other
congenital abnormalities which may be life-threatening and increases the
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risk of cardiac, brain, skeletal, intestinal or renal pathologies.49,50 If additional
abnormalities are found, there may be up to 50% chance that the baby has
a chromosomal abnormality including trisomy 13 or 18 including VATER
associations( vertebral anomalies, anal atresia, tracheoesphageal fistula
with oesophageal atresia and radial dysplasia).
In past studies, SUA was associated with low birth weight but more recent
studies show that no significant risk is shown in this class of foetuses.51
Interrogation of the abdomen of each foetus with focus on the umbilicus
using colour doppler ultrasound is aimed at determining the number of
umbilical vessels using the flow in these vessels to elucidate this finding.
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Anencephaly is a severe form of neural tube defect and is characterized
by absence of cortical tissue as well as cranial vault although brainstem and
cerebellum maybe variably present. Its incidence is around 1:1000 live births
with a recognized female predilection (4:1) female to males ratio.52 It results
from failure of closure of antral end of the neural tube which is expected to
occur at approximately 24days IUL. It usually gives the highest elevation in
maternal serum alpha foeto-protein (MSAFP)52. A study of pattern and
prevalence of foetal anomalies in south-south, Nigeria: A 2year retrospective
study of 10,440 prenatal sonography by Erondu OF et al in 2003, showed
that anencephaly with 23.99% (22 cases) prevalence rate was the most
common congenital anomaly out of a total of 88 anomaly scans of which
about half were from multiply pregnant subjects
On ultrasound, this condition is detectable from 10WGA and the sonological
features are absence of parenchymal brain tissue above the orbits and
calvarium with a ‘frog eye’ or ‘Mickey mouse’ appearance seen in the coronal
plane due to absence cranial bone/brain and bulging orbits. Polyhydramnios
maybe evident due to impaired swallowing.
Cleft lip +/- palate is one of the commonest facial anomalies and is
associated with multifoetal pregnancies. It is estimated to occur with an
incidence of 1 in 700-1000 live births.53 It results from a failure of fusion of
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one or both medial nasal prominences. Its sonographic feature is a vertical
hypoechoeic/ anechoeic linear area through the foetal upper lip best
appreciated in angled coronal ultrasound scans.
Spina bifida is a type of neural tube defect or a class of spinal
dysraphism and is often considered one of the commonest congenital CNS
malformations. Incidence is 1 in 1000-2000 live births occurring commonest
at the lumbosacral region and rarely at the cervical region.54
The radiological features include splaying of lateral pedicles giving a Vshaped appearance to the posterior elements. Depending on the severity, a
mixed echogenic mass may be seen protruding through the defect with or
without any covering on ultrasonography.
Congenital diaphragmatic hernia results from failure of fusion of one of
the pleura-peritoneal canals at about 8 weeks IUL with resultant herniation
of abdominal viscera into the chest. It has an incidence of 1 in 2000-4000
and is complicated by pulmonary hypoplasia due to mass effect from the
herniating visceral organs.55 On ultrasound, the features are those of
herniating bowel loops or visceral abdominal organ through a defect in the
diaphragm which may appear as a mixed echogenic mass protruding into
the chest cavity.
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An omphalocoele is a midline abdominal wall defect of variable size
covered by a membrane of amnion and peritoneum with Wharton’s jelly
between the 2 layers with abdominal visceral content. The defect occurs at
the base of the umbilical cord with the cord/umbilical vessels inserting at the
apex of the omphalocoele sac which is a diagnostic guide. It occurs as a
result of disturbance in organogenesis during the embryonic period.
Estimated incidence is 1:4000 live births.56 On ultrasound, the finding is that
of multiple bowel loops and occasionally the liver herniating into a
membranous covered defect with the umbilical cord inserting directly into the
omphalocoele.
Other anomalies involving the cardiac, skeletal and renal systems are also
associated with multifoetal pregnancies such as congenital heart diseases,
limb shortening or polydactyl as well as absence or agenesis of the kidneys
and obstructive uropathy.
Maternal complications also contribute to the morbidity and mortality
associated with multi-foetal pregnancies for example, although the maternal
blood volume is increased in multiple pregnancies, maternal anaemia often
develops because of greater demand for iron by the foetuses. However, prior
anaemia, poor diet and malabsorbtion may precede or compound iron
deficiency anaemia during multiple pregnancy if not managed appropriately.
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Additionally, inspite of the fact that respiratory tidal volume is usually
increased, the multiply pregnant woman with twins is often ‘breathless’
possibly due to increased levels of progesterone.57 Marked uterine
distension and increased pressure on adjacent viscera and pelvic
vasculature also presents its own challenges with this kinds of pregnancies
with possibility of lutein cysts and

ascites.

High levels of chorionic

gonadotropins in some cases of multiple pregnancies have also been
reported with its attendant risks.40
More formidable challenges like placenta previa may develop more
frequently because of the large size of the placenta(s).
The normal cervical length in the first trimester is usually > 5cm whereas the
calibre of the internal os should not be > 2cm. However, values higher than
these commonly occur in multiple gestations suggesting cervical
incompetence.
This class of patients usually present with silent cervical dilatation between
16-28W GA due to the pressure exerted by the growing foetus and would
require close follow up and possible cervical cerclage
.The maternal cardiovascular, respiratory, gastrointestinal, renal and
musculoskeletal systems are especially subject to stress in multiple
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gestations,

and

combined

with

greater

foeto-maternal

nutritional

requirements it is classified as high-risk because of the increased incidence
of maternal anaemia, urinary tract infection, preeclampsia, haemorrhage
(before, during, and after delivery), cervical incompetence and uterine
inertia.16,39,57,58
The clinical evaluation of multiple gestations has evolved over time
from when the diagnosis was made at parturition if more than one foetus is
delivered to the era of symphysio-fundal height estimation. This was followed
by the advent of metallic foetoscopes, to electronic foetoscopic devices
before the concept of pelvimetry, diagnostic x-rays and finally prenatal
ultrasonography. The short fall of these early methods ranged from the
inability to make a diagnosis and plan for management of the patient before
delivery to the challenge of diagnosing multifoetal pregnancies in a patient
with polyhydramnios using a foetoscope or fundal height estimation. This is
because the excess amniotic fluid would dampen the transmitted cardiac
pulsations or give a wrong estimation.
Anecdotal detection of twin gestation and placenta location was first
demonstrated by Lars Grennert and Per Persson in 1975.60 In their study,
95% of twins were detected in the 2nd trimester as opposed to the les than
70% prior to that period. Early reports on the prenatal diagnosis of congenital
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anomalies in pregnant women with polyhydramnios in the late 2nd and 3rd
trimester were by Bertil Sunden in 1964 in a case of anencephaly and also
William Garret in 1970 who described a case of polycystic kidneys.61
Ultrasound prenatal diagnosis of congenital anomalies actually began with
the lancet paper by Campbell in 1972 where he reported a case of
anencephaly at 17weeks GA and also a diagnosis of spina bifida in 1975 62.
The advent of ultrasound introduced a new vista and created a new specialty
called prenatal ultrasonographic diagnosis which has developed in leaps and
bounds since its early conception. Since then, it has been easier to diagnose
congenital anomalies which were not possible before. The ease with which
the probes could be manipulated also meant that many foetal structures were
more easily evaluated. This has given impetus to prenatal ultrasonography
and established it as an essential imaging modality in obstetrics and
gynaecology.
The advent of 3D ultrasound heralded a paradigm shift in the
diagnosis, evaluation and management of multiple gestations.3D ultrasound
is superior to 2D option in demonstrating a range of features including
superficial foetal defects like facial clefts, cleft lip, polydactyl, micrognathia,
clubfoot and vertebral malformations and this is consequent on the benefit
of volume and surface rendering available in 3D which is not available in the
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2Doption. Secondary palate defects are also more easily detectable with 3D
but rarely detected using 2D ultrasound. Another major advantage of 3D
ultrasound in prenatal/ antenatal diagnosis includes ability to scan in coronal
plane, improved assessment of complex anatomic structures, surface
analysis of minor defects, volumetric measuring of organs, transparent
imaging of foetal skeleton, spatial presentation of blood flow arborisation and
storage of scanned volumes and images. Volumetric quantification of
vascularity and flow (3D flow indices) also offers superior alternative to
Doppler velocimetry in the assessment of flow within an organ. Real time 3D
ultrasound imaging or 4D imaging is also useful in showing foetal movement.
The availability of these modalities has made it easier to make routine
congenital anomaly scan a progressively integral part of antenatal care
especially in multi-foetal gestations.
Although 3D ultrasound is gradually becoming goal standard in
prenatal evaluation of multifoetal pregnancies, the pelvic 2D real time B
mode modality would be adopted in this study because it is more readily
available since the 3D software is not available in this facility.
Ultrasound is a safe and reliable diagnostic tool for the diagnosis and
assessment of multiple gestations even as improved detection of this type of
pregnancies by routine sonographic examination has led to a significant
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reduction in prenatal mortality from missed diagnosis as it continues to serve
as early alert signal to the obstetrician.1 It is useful throughout a multiple
gestation and can be deployed in detecting and characterizing the foetuses
early in gestation and for monitoring for complications early or later in the
pregnancy.1,63
Furthermore, ultrasonography is the preferred modality in this study of
multiple gestations because it is safe, readily available, affordable and fast
in the trained hands. It is also non-invasive with high specificity and
sensitivity and can be repeated as many times as required without any
inherent risk to the mother or foetus. This modality does not employ the use
of ionising irradiation. It also allows for real time imaging and provides
superior spatial resolution and assessment of foetal and placental blood flow
with Doppler Ultrasonography. 1,7
The challenges associated with this modality include the fact that it is
uniquely operator and interpreter dependent. It also has a small field of view
and resolution of its images may be restricted by penetration through soft
tissues and bone especially in the case of obese patient or those with
oligohydramnios. The quality of images may also be affected by foetal
positions. 58
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Magnetic resonance imaging is another modality that is gaining
prominence in obstetric evaluation from the second trimester. The role of this
modality is considered complimentary in the evaluation of foetal anomalies
and also to guide therapy where necessary. In contradistinction from
Ultrasonography, the visualization of the foetus is not significantly limited by
maternal obesity, foetal position or oligohydramnios. It provides superior soft
tissue contrast resolution with possibility of multiplanar imaging. MRI
provides a large field of view facilitating examination of foetuses with large
or complex anomalies.58,64
However, it also has significant shortfalls in comparison to Ultrasonography.
These include the fact that it is expensive, difficult for claustrophobic patients
and not readily available. Furthermore, MRI is exquisitely sensitive to foetal
motion which has been overcome by fast imaging techniques to a large
extent. Although not routinely given, maternal intravenous gadolinium
administration can be transferred to the foetus and this maybe teratogenic at
high doses.64
Unfortunately, there have been few studies directed towards determining the
relative safety of using MRI procedure in pregnant patients. Safety issues
requiring clarification include; possible bio- effects of the static magnetic field
of the MR system, risk associated with exposure to the gradient magnetic
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coils, the potential magnetic effect of radiofrequency energy, thermal and
acoustic considerations to the foetus etc. While some authors say that MRI
showed grossly no evidence of injury or harm to the foetus some others
studies conducted on laboratory animals including rats reported adverse
outcomes.64,65 Therefore whether or not these findings can be extrapolated
to human subjects is debatable. Though no adverse effect to humans has
been enunciated till date, the long term safety of MRI during pregnancy is
not yet established.65
In view of the foregoing and in consideration of the merits and demerits of
both modalities, obstetric/ prenatal ultrasound scan remains the gold
standard or preferred choice and would be the reference modality for this
study. The other modalities like plain x-ray and computer tomography (Ct)
have not been considered in this research because of their inherent ionising
radiation which presents a risk of teratogenicity and increased incidences of
congenital anomalies. 65
Prenatal or obstetric ultrasound uses high frequency sound (sonic) waves to
obtain images of the foetus(es), placenta(e) and amniotic sac(s) in pregnant
subjects. Three methods may be adopted and they are either the
transabdominal, transvaginal or transperineal approaches. In the former, a
transducer is moved over the surface of the abdomen after a gel has been
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applied over the pelvis. The patient may be required to fill the urinary bladder
by drinking substantial amounts of water in order to provide an acoustic
window to assess the pregnancies.
The transvaginal approach uses a probe that is inserted into the vagina and
is commonly used in the early stages (from 4 weeks GA) of pregnancy to
make a diagnosis of multifoetal gestations.
Filing of the urinary bladder with fluids to provide an acoustic window is not
necessary in this regard. The images from the transperineal approach have
poorer resolution compared to the prior two and so will not be employed in
this study.
Prenatal ultrasonography allows for the determination and detection of
chorionicity, amnionicity/amniotic fluid indices, biophysical profiling/score,
placental location, foetal presentation/lie, complications/anomalies e.g.
amniotic fluid volume imbalance (folding of the inter-twin membrane as an
early sign of this usually at 10-13 weeks GA), TTTS, Vanishing twin
syndrome, growth discordance, nuchal translucency, foetal hydrops and/or
congenital heart diseases etc.
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The added concern with multiple gestations is the increased risk of
congenital anomalies including but not limited to the finding of
polyhydramnios in one sac and oligohydramnios in the other (twin
oligohydramnios polyhydramnios syndrome TOPS).66,67 Other applications
include confirmation of gestational age, vascular anomalies, assessment for
IUGR, measurement of maternal cervical length and internal os diameter as
well as foetal demise.
Foetal measurements in a multifoetal pregnancy also serve the
function of assigning gestational age at the time of the first sonogram to
assess normalcy of the size and growth of each foetus.66Moreover, size
measurements of the foetuses can be compared with one another to
evaluate for growth discordance

Another important function in this regard

is the evaluation of large-for-date pregnancies also seen in patients with
gestational diabetes to rule out multiple gestations. In the first and second
trimesters, the size of foetal body parts is similar between twins/higher order
multiples and singletons of the same gestational age.
However, in the third trimester, while this remains true for the femur length
(FL), data are conflicting concerning the biparietal diameter.66,67 Some
studies have found no difference between the biparietal diameter
measurements in singletons and multiples whereas others have found that
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this parameter becomes progressively smaller in multiples compared to
singletons as the third trimester progresses.66,67 Furthermore, in dating of
multiple gestations, FL measurements are accurate for use throughout the
second and third trimesters while that for the measurement of biparietal
diameter are accurate at least through the end of the second trimester.35,66,67,
This would be observed in this study.
Foetal anomaly survey using ultrasonography is an important evaluation
in multiple pregnancies because of the higher incidence of congenital foetal
anomalies seen in these patients.39 It is primarily used to assess foetal
anatomy with a view to detecting the presence of any congenital or acquired
foetal anomalies and is usually done between 18-28W GA optimally up till
32weeks GA. This is because any anomaly at this time should be clearly
demonstrable if foetal development progresses as expected.
Here, the enumerated associated anomalies are looked for on ultrasound
.e.g. Anencephaly, spin bifida, meningocoele, cleft lip, diaphragmatic hernia,
gastroschisis,

exomphalos,

cardiac

abnormalities,

renal

agenesis,

microcephaly, intrauterine growth retardation (IUGR) which could be
symmetrical

or

asymmetrical,

hydrocephalus etc. Additionally,

early

or

late

growth

discordance,

screening for Down’s syndrome (trisomy

21) between 0-14W GA is also a necessary component of the foetal anomaly
64

scan. Here ultrasound measurements of foetal nuchal translucency (NT) and
serum maternal biochemistry screening of beta chorionic gonadotropins
(βhCG) levels as well as pregnancy associated plasma protein A (PAPP-A)
is used to assess for this. The ultrasound measurement of NT is performed
in the mid-sagital plane with head in the neutral position at anytime from
when CRL is between 45mm to 84mm. The widest part of the translucency
measuring in excess of 3mm is considered abnormal.
Another important use of prenatal ultrasound is the determination of the
number of viable fetuses and gestational age. Early ultrasound evaluation
done at 9 to 12 weeks can precisely confirm gestational age and the number
of viable fetuses through observed cardiac impulses and somatic parts. This
information is important for the development of appropriate methods of
surveillance and intervention during the second trimester of pregnancy
aimed at reducing the high incidence of fetal loss.68,69
Placenta localization and its relationship to the internal os can also be made
using prenatal ultrasound to rule out low-lying placenta or placenta previa as
the case may be which may become a complication. The diagnosis of
placenta previa is however not made earlier than 28weeks GA otherwise it
is a low-lying placenta.
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Detection of the presentation and lie of the multiple foetuses is also an
important feature that can be assessed using ultrasound as it aids the
obstetrician to decide on the optimal route of delivery as this is of primary
importance in delayed interval delivery and expectant management of multifetal pregnancies.
It also aids in the assessment of early cervical dilatation.
Foetal biophysical profile score was initially proposed by F.A
Manning in 1980.70 It refers to the assessment of 4 discrete biophysical
variables by ultrasound usually done after 28weeks GA in addition to a Non
stress test (NST)/Reactive foetal heart rate (FHR. The variables are foetal
breathing; considered abnormal if breathing is absent or no breathing
episode for ≥20 seconds within a 30 minute lapse, foetal tone; considered
abnormal if there is slow extension with return to partial flexion or absent
foetal movement, foetal movement;(gross body movement): considered
abnormal if there is < 2 episodes of body limb/limb movements within a 30
minute lapse; amniotic fluid index; considered abnormal if the largest
pocket is<2cm × 2 cm. In addition, a non sonographic variable (non stress
test) with 2 extra points may be taken into account in which case a score is
given out of 10. Each of these parameters is given a score of either 0 or 2

66

i.e. abnormal 0 and normal 2 making a total possible score of 8 or 10 if the
NST is considered. Abnormal scores are 4/8 or less.
The ‘Modified biophysical profile’ consists of the NST and Amniotic fluid
index only. For the purpose of this study, a modification would be made.
Only the radiological components of the ‘Manning biophysical profile’ would
be adopted excluding the Non stress test or foetal heart rate done using
cardiotocography (CTG) which is unavailable in the setting of this study.
The gestational age (GA) can also be calculated using the parameters
crown rump length (CRL) or mean gestational sac diameter (MGSD) in the
first trimester subjects. In view of the variability of gestational age which
increases with advancing pregnancy, a combination of biparietal diameter
(BPD), femur length (FL), head circumference (HC) and abdominal
circumference (AC) will be deployed from the second trimester to determine
average GA. FL and AC which are also appropriate at this stage of
pregnancy would also be adopted in situations of inconsistency between
them and BPD or HC.
Umbilical arterial Doppler assessment is also used in the surveillance
of foetal wellbeing from the late second to third trimester. Abnormal umbilical
artery Doppler velocimetry is a marker for uteroplacental insufficiency and
consequent intrauterine growth retardation (IUGR).59 This evaluation has
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been shown to improve perinatal mortality and morbidity in high risk
multifoetal gestations.48
As a general rule however, a degree of caution should be exercised with its
routine use in pregnancy due to the concerns related to heating/thermal
effects from the high intensities of Doppler ultrasound.59 The commonly used
parameters are
 Systolic velocity/diastolic velocity ratio (SDR,1980) – S/D
 Pulsatility index (PI,1976) (Gosling index,1976) - (PSV-EDV) / TAV
 Resistive index (RI, 1974) (Pourcelot index) - PSV-EDV) / PSV where
PSV- Peak systolic velocity, EDV-End diastolic velocity,

TAV - time

average velocity.
SD ratio, PI and RI all decrease as pregnancy advances and eventually, EDV
reaches zero. If there is further increase in vascular resistance, this will result
in Reversed End Diastolic Flow (EDF).
For this study, the S/D ratio would be adopted since it is the most current
index. Its normal ranges are <5, <4 and <3-3.5 for pregnancies before
28weeks GA, those between 28-34weeks GA and those between
34weeksGA to term.
Umbilical artery doppler velocimetry is best done close to the placental
insertion as it is least influenced by foetal movement and. the last segment
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of the artery to develop reduced, reversed or absent flow. Absent End
Diastolic Flow (AEDF) may be normal in early pregnancies up to 16W GA.
After this time it is pathognomic of placental insufficiency. Furthermore,
umbilical artery waveforms are slightly different at the foetal abdominal wall
compared to those at the placental insertion as the indices are higher at the
wall than at the insertion. In practice, the umbilical artery is best examined in
a segment of free floating umbilical cord. If there reversed flow at that point,
it is then re-examined close to the placental insertion as espoused earlier.
Wave forms are taken in the semi-lateral position to eliminate forced
respiratory and somatic movements which may give abnormal wave
patterns. Magnification of the cord segment and use of colour doppler
reduces this margin of error.
The umbilical artery usually has a “saw tooth” pattern with flow always
in the forward direction but this forward direction is reversed in uteroplacental
insufficiency and IUGR. The 95% confidence interval limit slowly reduces for
S/D ratio, the RI and PI indices through the course of gestation due to
progressive maturation of the placenta and an increase in the number of
tertiary stem villi in non growth retarded foetuses. In growth retarded
foetuses and foetuses undergoing stress however, the umbilical artery blood
velocity usually changes in a progressive manner with;
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 Reduction in end diastolic flow, increasing RI values, PI values and S/D
ratios.
 Absent end diastolic flow (AEDF): RI=1
Flow in umbilical artery should be in the forward direction in normal
circumstances but in increased placental resistance for reasons like
insufficiency, the diastolic flow may reduce, then become absent and finally
go into reverse direction.
 Reversal of end diastolic flow(REDF) – seen as a result of significant
increase in blood flow within the placenta. This may also be a normal
event before 16W GA.70
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Fig9 Illustration of the normal ‘saw tooth’ appearance of normal umbilical
artery with flow in the forward direction.

CHAPTER THREE
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MATERIALS AND METHODS
STUDY DESIGN:
This was an exploratory, longitudinal study carried out at the
Radiology department, National Hospital Abuja (Federal Capital Territory,
FCT), Nigeria which has an average annual turnover of about 1,150 obstetric
patients. The study lasted a period of two (2) years; from November 2013 to
November, 2015.
An initial number of two thousand (2000) pregnant consented subjects who
had requests for prenatal ultrasound but which dropped to 1,989 due to
attrition or unsuitability, obtained from this heterogeneous and large
population of pregnant women from all strata, tribe, religion and works of life
were recruited into the study. The purpose of the study was explained to
participants, their queries and questions entertained and addressed after
which they then signed an informed consent form to indicate their willingness
to be studied. In order to allay any fear, participants were reassured that the
study and its procedure harbour no risk to them or their pregnancy and also
attracts no extra cost. . Distinctive features that raised my index of suspicion
for multiple gestations on history taking were any subject who was on
assisted reproductive therapy or had a family history of multiple pregnancies
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as well as previous history of multifoetal pregnancies as this raises the
chance of a similar occurrence in the index pregnancy.
To effectively study this number of subjects, the cooperation of colleagues
was sought and procured in adopting the selected protocol of standard
prenatal scan + foetal anomaly scans and doppler umbilical artery
velocimetry for all the subjects studied. Periodic random checks to confirm
that this was adhered to were done as a quality control protocol. All the data
were however collated by the researcher. Each participant was examined
twice; from the 10th week GA at the 1st instance and any time from the 28th
week GA in order to isolate subjects with vanishing twin syndrome and to
also thoroughly evaluate for congenital abnormalities through a foetal
anomaly scan. The 1st scan was for determination of viability, chorionicity,
amnionicity, type of multifoetal pregnancy, gestational age (GA), Down’s
syndrome and foeto-maternal complications while the 2nd scan amongst
other parameters was mainly to evaluate for viability, congenital anomalies,
placenta previa, Biophysical profile scoring and also GA
After the first scan, singleton subjects were excluded from the study
and their data was recorded for the establishment of prevalence.
CRITERIA FOR SELECTION:
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INCLUSION CRITERIA
1. Pregnant Nigerian women aged 16 to 45 years
2. Subjects with already established pregnancy up to 10 weeks and
above who are referred to Radiology Department for scans.
3. Subject who gave a written and signed informed consent.

EXCLUSION CRITERIA
1. Non-Nigerians
2. Non-consenting patients.
3. Subjects who withdrew their initial consent
4. Non-pregnant patients.
5. Singleton pregnant subjects after multiple cyesis has been ruled out
after the first scan.
6. Pregnancies less than 10 weeks GA.

Sampling technique
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A two phased total sampling technique was adopted. All the consented
pregnant women who presented at the radiology department for obstetric
ultrasound were included in this study for the first scan while the subsequent
scan(s) were reserved for the multiple pregnancy participants. The volume
of patients seen within the period of the study was a total of two thousand,
two hundred and three subjects (2,203) of which 2,000 consented to
participate in this study. This number further dropped to 1,989 due to attrition
and unsuitability.

Equipment and Materials
These would include the following:
1. A Philips HD11XE ultrasound machine with a 3.5 - 5MHz curvilinear and
transvaginal transducer (5-7.5 MHz) equipped with a doppler probe as
well as a printer with printing paper.
2. Ultrasound acoustic Gel
3. A couch with a stepping stool
4. Drapes
5. A chaperone
6. Patient’s consent form and proforma/data sheet
75

Ethical Protocol
Ethical clearance was sought and obtained from the National hospital’s
ethical committee.
The purpose and implication of the research was clearly explained to each
participant either directly or through an interpreter in cases of language
barrier and signatures obtained from willing subjects to indicate consent.
Confidentiality was maintained by using subject’s initials instead of their
names. Privacy was ensured by evaluating each participant in a private
screened ultrasound scanning cubicle. They were draped to screen areas of
the body not within the scope of the study like the chest region.
Procedure and Technique
Standard protocol for obstetric/prenatal ultrasound scan was carried
our privately using the transabdominal and/or transvaginal approaches for
each consented participant including doppler velocimetry, foetal anomaly
scans and biophysical profile scoring assessments. Using either of the
approaches i.e. transabdominal or transvaginal routes, the procedure would
proceed as follows:
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Depending on the gestational age based on LMP of the subject, the
patient(s) were asked to drink substantial amounts of water to reasonably
distend the urinary bladder in order to provide an acoustic window especially
in the early first trimester pregnancies. This was however unnecessary in the
more advanced second or third trimester pregnancies or transvaginal (TVS)
scans.
The patient’s bio-data was recorded on the scanning machine for records
and identification and a female chaperone was invited for each evaluation.
They were then helped unto and positioned in the supine position on the
couch. Adequate exposure of patient’s abdomen and pelvis was done with a
drape placed over the pubic area respecting patient’s privacy as much as
possible. Sonic gel was applied to the lower abdomino-pelvic region to serve
as an acoustic medium. The sterilized probe was lubricated with the gel and
then placed over the lower abdominal/ pelvic region and thereafter moved
gently upwards, downwards and to the sides to obtain images in the
longitudinal and transverse planes.
The presence of a gestational sac(s) were established and then assessed
for the presence of live fetuses as well as for the presence or absence of
yolk sac. Other important sonological features checked for are as follows:
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 A bulky or enlarged uterus on ultrasound with a size which was
inconsistently large for dates;
 Multiple cardiac pulsations which were further evaluated using doppler
ultrasound to establish foetal heart rates (FHR);
 Multiple foetal heads seen on transverse plane as oval structures with an
echogenic cranial vault and an echogenic, linear midline interhemispheric
fissure; Anechoeic horns of the lateral ventricles as well as the paired
basal ganglia and thalami seen as bilateral echogenic structures beside
the midline;
 Multiple foetal limbs seen as linear, thick echogenic mobile structures
with a hook in the case of the femur as well as somatic activity were also
demonstrated.
Furthermore, the presence of a floating membrane between the gestational
sacs which either expands into a delta shaped or thinner ‘T’ shaped opacity
in the placenta in the case of

Dichorionic-Diamniotic (DC-DA) or

Monochorionic-Diamniotic ( MC-DA) twin gestations respectively as well as
Trichorionic-Triamniotic(TC-TA)

gestations

were

also

determined.

Measurement where possible of the thickness of the intervening
membrane(s) which maybe 2 or 4 layers thick also suggesting either MC-MA
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or DC-DA twin gestations respectively with demonstration of multiple
amniotic cavities in the case of higher order multiple gestation was also done.
These were done to determine chorionicity and amnionicity. Calculation of
the gestational ages (GA) of the foetuses using majorly Crown rump length
(CRL) or mean gestational sac diameter (MGSD) was done in the first
trimester scans whereas a combination of Biparietal diameter (BPD), femur
length (FL), Head circumference (HC) and Abdominal circumference (AC)
was deployed from the second scans to determine GA. The CRL was
measured on longitudinal views from the highest point at the vertex to the
rump of the foetuses while the BPD was measured at the level of the
thalamus and columns of the fornix and care was taken to ensure that the
cerebellum was not visible at this level otherwise false measurements would
be obtained. The measurements were taken from the outer edge of the
proximal skull to the inner edge of the distal skull or cranial vault.
The HC was measured at the same level as BPD around the outer perimeter
of the calvarium.
The FL was used after 14weeks GA where the long axis of the femoral shaft
is seen as a linear, band-like echogenic structure with a hook-like projection
at its proximal end on obstetric ultrasound. The long axis was measured to
calculate GA. The AC was also determined on a true transverse view at the
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junction of the umbilical vein, portal sinus and foetal stomach when visible.
These 4 parameters were then used to determine the estimated foetal weight
(EFW). The lie and presentation of the leading foetus (es) were also
demonstrated and documented.
The number of umbilical vessels as well as placental site insertion was
determined using Doppler ultrasonography with patient in the semi lateral
position. Additionally, magnification of cord segments and use of colour
doppler technique was applied to optimize elucidation. Doppler velocimetry
indices were also established such as Systolic/Diastolic ratios (S/D ratios),
End diastolic flow (EDF) characteristics to evaluate for uteroplacental
insufficiency.
The adequacy and volume of the amniotic fluid was also evaluated for in
each gestational sac by measuring the maximal vertical pocket (MVP). The
Biophysical profile scoring system for this study (i.e. without the cardiac
impulses measurement component using cardiotocograms CTG due to
technical reasons) was also deployed to assess the foetuses. This scoring
system also provided a guide in assessing for twin–twin transfusion
syndrome (TTTS) and twin oligohydramnios polyhydramnios syndrome
(TOPS). A score of 0 or 2 was given for each component depending on the
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finding and this is summarized in the table below. A total score of 8 is normal
whereas an overall abnormal score is usually taken as 4/8 or less.

Table1: Foetal biophysical profiles score (FBPS) Parameters.
Parameter

Finding

Score
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Largest pocket without intervening foetal
Amniotic fluid

part > 2cm ×2cm

2

If ˂ 2cm×2cm

0

Present

2

volume

Foetal
breathing

Foetal tone

Gross

Absent or no breathing for ≥ 20secs within
a 30 min lapse

0

Present

2

Absent foetal movement or slow extension
with return to partial flexion

0

Present

2

foetal

movement

˂ 2 episodes of body (limb) movements
within a 30min lapse

0

Foetal anatomy survey was equally carried out on each foetus to establish
congenital abnormalities associated with multiple gestations such as
anencephaly, diaphragmatic hernia, polydactyl, cleft lip, Down’s syndrome,
omphalocoele, spina bifida etc with 2D prenatal ultrasound as the 3D/4D
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capability was unavailable for this study. A search for the associated foetomaternal complications also like TOPS, TTTS, Acardiac twins, VTS, IUGR,
Cervical incompetence, Placenta previa etc was also done.
The internal os was assessed to establish whether it was closed or
open and its diameter measured in cases of cervical dilatation or
incompetence. Interrogation of the cervix, myometrium and adnexia to rule
out coexisting pathologies in these areas like fibroids, ovarian or cervical
masses/pathologies etc. was also carried out.
The transvaginal route was utilized as an adjunct to transabdominal
approach in cases where findings in the latter were equivocal, for detection
and dating of early multiple pregnancies (from 5 weeks GA) as well as for
heterotrophic gestations, detection of foetal anomalies, placenta previa and
coexisting uterine or ovarian pathologies etc. This approach was used in
pregnant subjects that presented from 5weeks GA which was necessary for
some of the subjects who presented that early and were subsequently
recruited into the study at 10 weeks GA.
Using this approach, after observing the standard preliminary protocols
enunciated earlier, the patients were placed in the lithotomy position with a
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pillow placed under the patient’s buttocks as needed. The procedure does
not require a full urinary bladder as this may distort the pelvic anatomy.
Sonic gel was placed at the tip of the transvaginal probe which was then
covered with either a transducer cover or a condom to reduce patient’s risk
of infection. Care was taken to remove all air bubbles between the transducer
and the condom or cover to optimize image quality. The transducer cover
was also lubricated with gel to minimize patient discomfort.
The transducer was then gently introduced into the vagina up to about 3cm
and manipulated in the sagital and transverse planes. The uterus was
evaluated for gestational sac(s) as well as for live fetuses. Doppler
ultrasound was also used for evaluation of cardiac impulses and umbilical
artery indices.
The

other detailed

sonological

features

espoused above

in

the

transabdominal approach were also evaluated such as number of fetuses,
GA, chorionicity, amnionicity, lie, presentation, placentation, amniotic fluid
volume, coexisting ovarian or uterine pathologies e.g. fibroid, cysts etc. The
cervix was also assessed using this approach to determine if the internal os
was open or incompetent as premature deliveries is a complication in this
class of patients.
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At the conclusion of the examination, the transducer was withdrawn from the
vagina, the condom disposed of appropriately and the probe sterilized and
stored. The patients were reassured and assisted to get off the examination
couch.
Finally, all findings were documented in detail and relevant images
stored and printed out. The imagers were labeled with patient’s identification,
hospital number and markers. A detailed report with corresponding images
was then issued to the patient.

Data Analysis
The bio-data, foetal and other obstetric parameters as well as normal and
abnormal findings of the subjects were recorded in the patient data sheet,
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and analysed using SPSS version 20.0 statistical package (IBM Inc.,
Chicago, IL, USA).The data analysis employed the use of appropriate
descriptive and inferential statistical methods and the observations made
were displayed by means of varied statistical presentations e.g. student t
test, chi-square, Pearson’s correlation as appropriate at 95% confidence
interval and multiple regression analysis coefficients. . A p value less than
0.05 will be considered to be statistically significant.
Findings were presented numerically, graphically and in tabular forms.

CHAPTER FOUR

RESULT.
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A total of one thousand nine hundred and eighty (1,989) pregnant
women who were referred to the Radiology department of the National
hospital Abuja for obstetric ultrasound scan were recruited into the study.
Their ages ranged from 16 to 45 years, with a mean age and standard
deviation (SD) of 30.5± 8.1 and mean parity of 1.8 ± 1.6 respectively. From
the ultrasound scan done at the first trimester (at 10 weeks GA) the mean
gestation age was 9.6 ± 1.1 weeks and singleton gestation was found in
one thousand, nine hundred and four (1904) patients

(95.7%), twins

gestations were found in 82(4.1%), while triplets accounted for 3(0.2%). The
subjects with multiple gestations were scanned again on or after 28 weeks
GA and the mean gestation age was 33.3± 2.2 with a range between 28 to
37 weeks.
Twining rate was 41 per 1000 pregnancies while triplets’ rate was 2 in 1000
pregnancies. The prevalence of multiple gestations from the study was 4.3%;
Confidence interval 95% CI (3.5% - 5.3%).
Figure 1 below shows the number of gestations observed from the first
ultrasound scan on or after the 10 weeks GA. It was observed that 1904
(95.7%) cases were singleton, 82 (4.1%) cases were twins while 3 (0.2%)
cases were triplets gestations.
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The relationship between sociodemographic characteristics in the
study population and multiple gestations was documented on table 1 below.
Multiple gestations was highest among Yoruba women with a distribution of
22(25.9%), followed by Hausa with a distribution of 16 (18.8%), then Igala
and Ibo with a distribution of 10(11.8%) and 9(10.6%) respectively. The
differences in the distribution of multiple gestations among different ethnic
groups were statistically significant (p<0.0001).
There was increased incidence of multiple gestations with increasing
age and parity. Subjects within age group 40 years and above had the
highest distribution of 22(25.9%) followed by those within age group 35-39
years with a distribution of 22(23.5%). Those within age group 30-34 years
had a distribution of 17(20.0%). This was statistically significant (p=0.010).
With respect to parity, multiple gestations was highest among grand
multiparas with a distribution of 39(45.9%) whereas 31(36.5%) multiparas
and 15(17.6%) nulliparous were observed and this was statistically
significant (p=0.005)
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Figure 1: shows number of foetuses observed at the first ultrasound
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Table 1: Relationship of socio-demographic parameters and multiple
gestations
Parameter

Ethnic
group

Multiple
gestations
(n=85)

Percentage
(%)

Yoruba

22

25.9

Hausa
Igala
Ibo
Edo
Fulani

16
10
9
3
3

18.8
11.8
10.6
3.5
3.5

Benue
Idoma
Urhobo
Others
<20

1
1
0
20
5

1.2
1.2
0.0
23.5
5.9

10
11
17
20
22

11.8
12.9
20.0
23.5
25.9

Nullipara

15

17.6

Multipara
Grand
Multipara

31
39

36.5
45.9

Age Group
(years)
20 – 24
25 – 29
30 – 34
35 – 39
40
and
above

Parity
Group

X2; df; p

72.75a;9;
<0.0001**

15.16;5; 010**

10.54;2;0.005**
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**significant at p<0.05
a. 0 cells (0.0%) have expected frequencies less than 5; hence chi square
test was computed for ethnic group.

The description of the type of multiple gestations was depicted in figure
2 below. Out of the 85 cases of multiple gestations observed, 67(78.8%)
were Dichorionic, Diamniotic (DC-DA), 12 (14.1%) were Monochorionic
Diamniotic (MC-DA) while 6(7.1%) were monochorionic monoamniotic (MCMA). No incidence of conjoined twinning was observed. The differences in
the values of the types of multiple gestations represented was statistically
significant (p <0.0001).
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Figure 2 shows the types of Multiple Gestations observed during the first
scan ultrasound scan.
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Table 2 below shows the age at menarche of patients in relation to number
of multiple gestations observed. Thirteen years was the most represented
distribution of multiple foetal gestations with 42(49.4%) followed by those
who had their menarche at age 14 then age 12 with a distribution of 24 (4.6%)
and 12(4.9%) of their groups respectively. There was no statistically
significant difference in their distribution (p=0.531).
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Table 2: Relationship between Age at Menarche and Multiple
gestations
Age at
menarche
in Years

Multiple
Percentage
gestations (%)

11

5

5.9

12

12

14.1

13

42

49.4

14

24

28.2

15

2

2.4

85

100.0

Total
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The relationship between risk/predisposing factors and multiple
gestations is further represented on figure 3. Out of the 85 women with
multiple gestations, 47(53.7%) of them had family history of multiple
gestations. For those without previous multifoetal delivery, 56 (65.9%) had
multiple pregnancies whereas only 29 (34.1%) of those who have had
previous multifoetal delivery had multiple gestation.
With regards to fertility treatment, 44 (52.8%) of those on fertility treatment
had multiple gestations as against 41 (48.2%) who had no fertility treatment
but had multiple gestations.
Multiple regression analysis was done to determine predictors or
predisposing factors with regards to multiple gestations and the result was
presented in table 3b. The result shows that family history of multiple
gestations and fertility treatment were statistically significant predisposing
factors or predictors (p= 0.011 and <0.0001) respectively whereas previous
multifoetal Delivery was not significant (p=0.885).
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Figure 3: Relationship between risk/predisposing factors and
multiple gestations.
Table 3a: Relationship between risk/predisposing factors
and multiple gestations
Risk factors

X2; df; p value

Multiple Gestation

No

Yes

Frequency

%

38

44.7

47

55.3

0.953; 1; 0.329

Previous
Multifoetal
Delivery

56

65.9

29

34.1

8.576;1;0.003**

Fertility
Treatment

41

48.2

44

51.8

0.106;1;0.745

Family
History
of
Multiple
gestations

Frequency %

**statistically significant at p<0.05
98

Table 3b: Relationship between Predisposing factors and multiple
gestations

Risk factors

B

P

Family History of Multiple gestations

0.055

0.011*

Previous Multifoetal Delivery

-0.003

0.885

Fertility Treatment

0.131

<0.0001*

B= regression coefficient (beta coefficient)
*- Significant at P<0.05
Table 4 shows the correlation between age, parity and number of foetuses
observed from the first ultrasound scan. Whereas there was a strong
correlation between age and parity (r=0.766), a weak correlation was the
case between parity and number of foetuses observed from ultrasound scan
(r=0.233) as well as between age in years and number of foetuses observed
from ultrasound scan (r=0.119). However, it was observed that there was a
statistically significant correlation between age, parity and number of
foetuses seen (p<0.0001) for each of the relationships respectively.
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Table 4: Relationship between age, parity and number of
foetuses observed at first ultrasound scan

Parity

Parity
r
p
N
No of foetuses
observed during
ultrasound
r
p
N
Age in years
r
p
N

No
of
foetuses Age in
observed
during years
ultrasound

1

0.233
0.032**

1

85
0.766
0.119
<0.0001** 0.852*
85

1

85
100

r- Pearson’s correlation
p- Significance
N-total number scanned
** Statistically significant at p<0.05
*Not statistically significant (p>0.05)

The Systolic velocity (S) /Diastolic velocity (D) ratio is represented in
table 5 below. The measurements were obtained between 28 and 34 weeks
GA and the results revealed values of 6.5, 6.2 and 6.0 outside the normal
range of less than 4 in the second foetuses in three of the multiply pregnant
subjects. The values were however normal in the leading or first foetuses.
Conversely, the measurement in the last subject done at 36 weeks GA
showed elevated value of 4.2(abnormal) in the leading or first foetus and a
value of 3.4 in the second foetus which was within the normal range of <33.5. This made a total of 4 cases of deranged S/D ratio. The third foetuses
in the triplet subjects all fell within normal range. The differences in their
values were statistically significant (p=0.021).
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Table 5: Comparison of Umbilical Artery Doppler Indices between the
Foetuses
Foetus 1
S/D ratio
(frequency)

Foetus 2
S/D ratio
(frequency)

Foetus 3
S/D ratio
(frequency)

3.9 (1)
3.8 (1)
3.8 (1)

6.5 (1)
6.2 (1)
6.0 (1)

3.3 (1)
3.3 (1)
3.0 (1)

Measurement at 4.2 (1)
36 weeks
F, P
F-ANOVA value
P- Significant value

3.4 (1)

Measurement
between 28-34
weeks

Test
of
Significance

6.46; 0.021*
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The Manning Biophysical Profile scores for the multiple foetuses were
documented in table 6 below. The lowest score obtained was 6/8 which was
seen in 2 cases of the 2nd foetuses (2.4%). The highest possible score of
8/8 was seen in the remaining 81 cases (97.6%) of the 2nd foetuses. All the
1st and 3rd foetuses respectively also had a score of 8/8 (100%).
The mean ± SD foetal weights (for foetuses with Appropriate for
Gestation Age) was 2.86 ± 0.50, 2.72 ± 0.42 and 2.66 ± 0.44 for the leading
foetuses, 2nd foetuses and 3rd foetuses respectively.

They showed no

statistically significant differences in their means (p=0.141). Mean weight ±
SD of the four foetuses with SGA was 2.12 ±1.02kg and Mean weight ± SD
for one foetus with LGA was 4.08 ± 0.00 kg.
Majority of the multiple foetuses had appropriate weights for
gestational age (AGA) in both leading and 2nd foetuses with 84(98.8%) AGA
seen in the leading foetuses while 79(95.2%) AGA was seen in the 2nd
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foetuses. Small for gestational age (SGA) was found in 4(4.8%) 2nd foetuses.
Large for gestational age (LGA) was found in only 1 case (1.2%) of the
leading foetuses. For the third foetuses (triplet pregnancies), AGA had a
distribution of 3(100.0%). No LGA foetus was observed in the 2nd and third
foetuses.
There was one case of two umbilical arteries in the 2nd foetus while
three umbilical arteries were found in the remaining foetuses in both the
leading, 2nd and 3rd foetuses respectively.
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Table 6: Foetal Parameters observed during Ultrasound scan of the
multiple gestations after 28 weeks
Parameter
Manning Score
6/8- n (%)
8/8- n (%)

Foetus 1 Foetus 2
(n=85)
(n=83)

Foetus 3
(n=3)

0 (0.0)
85(100.0)

0 (0.0)
3 (100.0)

Estimated foetal weight 2.86
in Kg (AGA) mean ± SD ±0.50(84)
(N)

Estimated foetal weight
in Kg (SGA) mean ± SD (N)
Estimated foetal weight
in Kg (LGA) mean ± SD 4.08
(N)
± 0.00 (1)

2 (2.4)
81 (97.6)

2.72
2.66
± 0.42 (79) ±0.44 (3)

2.12
±1.2 (4)
-

Test of
significance

F=1.984;
p=0.141

-

-

t test value; df; P value
Size for age:
SGA – n (%)
AGA - n (%)
LGA – n (%)

0 (0.0)
84(98.8)
1 (1.2)

4(4.8)
79 (95.2)
0 (0.0)

0 (0.0)
3 (100.0)
0 (0.0)
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Number of umbilical
arteries:
2
0 (0.0)
1 (1.2)
3
85(100.0) 82 (98.8)
SGA- Small Gestational Age
AGA- Appropriate for Gestational Age
LGA- Large Gestational Age
F- Anova value

0 (0.0)
3 (100.3)

-

X2 – Chi square value
From table 7, 10 (11.8%) cases of gross foetal complications were
found. Reduced, absent or reversed end diastolic flow doppler velocimetry
values (usually observed from 10 weeks and followed up to after 16 weeks
suggests IUGR/placenta insufficiency) was observed in 4(4.7%) cases and
by extension, there were also 4 cases of growth discordance. There were
2(2.4%) cases of vanishing twin syndrome, while one (1.2%) case of Twin
Oligohydramnios

Polyhydramnios

Syndrome

(TOPS)/Twin-Twin

Transfusion Syndrome (TTTS), Anencephaly, Diaphragmatic hernia and
Single Umbilical Artery (SUA) each was observed. The remaining 75 (88.2%)
multiple foetal pregnant cases had no observable complications.
There were 10 cases of foetal complications and these were mostly
found in subjects on ART with a frequency of 8(80%) while those with
naturally occurring multiple pregnancies had 2(20%) cases of the foetal
complications as shown in table 8.
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Table 7: Distribution of Foetal complications among subjects
with multiple gestations
Foetal Complications

Total No
observed

%

4

4.7

Vanishing Twin Syndrome (VTS)

2

2.4

Single Umbilical Artery (SUA)

1

1.2

Twin Oligohydramnios Polyhydramnios syndrome
(TOPS) / Twin-Twin Transfusion Syndrome
(TTTS)

1

1.2

Anencephaly

1

1.2

Reduced, absent or reversed end diastolic volume
Doppler velocimetry suggesting IUGR/placenta
insufficiency and/or Growth discordance.
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Diaphragmatic hernia

1

1.2

No complications

75

88.2

Total

85

100.0

Table 8: Distribution of Foetal complications among subjects
with multiple gestations on ART or Non-ART
Foetal Complications

Total No
observed
(%)

ART
Yes

No

N (%)

N (%)

Reduced, absent or reversed end diastolic volume
Doppler velocimetry after 16 weeks suggesting 4 (26.7)
IUGR/placenta insufficiency (Growth Discordance

4 (100.0)

0 (0.0)

Vanishing Twin Syndrome (VTS)

1 (50.0)

1 (50.0)

Twin Oligohydramnios
Polyhydramnios
syndrome (TOPS)/ Twin-Twin Transfusion 1 (6.7)
Syndrome (TTTS)

1 (100.0)

0 (0.0)

Anencephaly

1 (6.7)

1 (100.0)

0 (0.0)

Diaphragmatic hernia

1 (6.7)

1 (100.0)

0 (0.0)

Single Umbilical Artery (SUA)

1 (6.7)

0 (0.0)

1 (100.0)

Total

10 (100.0)

8 (80.0)

2 (20.0)

2 (13.3)

N- Frequency
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The results from the second ultrasound scan are documented in Table 9
below with respect to maternal complications.
Cervical incompetence accounted for the highest distribution of 6
(7.1%) of all the multifoetal pregnancies while fibroid and placenta previa
accounted for 5(5.9%) and 3(3.5%) respectively. Seventy one, 71 (83.5%)
subjects had no demonstrable complications from the scans done during the
period of the study.
In relation to fertility treatment, 4(66.7%) patients with cervical
incompetence were on ART while 2(33.3%) patients with cervical
incompetence where not on ART. Similarly, 3 (60.0%) patients that had
coexisting Fibroid were on ART while 2(40.0%) patients that had coexisting
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fibroids were not on ART. Two (66.7%) out of three patients that had placenta
previa were on ART while 1 (33.3%) of those with placenta previa were not
on ART. However, this was not statistically significant (p=0.775)

Table 9: Distribution of Maternal complications among the multiply
pregnant subjects
Complication

Number of multiply
pregnant patients with
maternal complications

Total

X2; df; p

ART
No
Freq. (%)
Cervical
incompetence
Fibroid
Placenta previa
None
Total

2 (33.3)
2 (40.0)
1 (33.3)
36 (50.7)
41 (48.2)

Yes
Freq.(%)
4 (66.7)
3 (60.0)
2 (66.7)
35 (49.3)
44 (51.8)

Freq. (%)
6 (7.1)
5 (5.9)
3 (3.5)
71 (83.5)
85 (100.0)

1.11; 3; 0.775
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From table 10, 62 cases of Cephalic-Breech presentation (72.9%) in
the 1st and 2nd twins were observed while 15 (17.6%) and 7 (8.2%) had
Breech- Cephalic and Breech-Breech presentations respectively.The
differences in the distributions were statistically significant (p<0.0001).
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Table 10: Presentation of 1st and 2nd foetuses

PRESENTATION OF 1ST& Frequency
2ND foetuses

Percentage
(%)

CEPHALIC – BREECH

62

72.9

BREECH – CEPHALIC

15

17.6

7

8.2

85

100.0

BREECH – BREECH

TOTAL

X2; df; P

40.95; 1; <0.0001
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CHAPTER FIVE
DISCUSSION
Multiple gestations have been shown to have an increased adverse
global impact on both maternal and foetal well-being with associated risks
and complications. However, in the setting of this study, these risks are
poorly understood because successful multiple deliveries is seen as a
normal expectation.. For this reason, many rejoice at the diagnosis and
eventual delivery of multi-foetal pregnancies without understanding the
undesirable complications that could arise from it just as many uninformed
ones, continue to desire this fortune regardless.
Of the one thousand, nine hundred and eighty nine(I,989) women recruited
into this study and scanned in the first trimester, eighty five (85) of them had
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a diagnosis of multiple gestations including three (3) cases of triplet
pregnancy. Eighty-three (83) of them remained viable till the 3rd trimester.
This was due to the occurrence of the vanishing twin syndrome (VTS) in two
of the patients.
This study gave a prevalence rate of 4.3% [confidence interval 95%
CI 3.5%-5.3%] with a twining rate of 41 per 1000 and 2 per 1000 deliveries
in twin and triplet pregnancies respectively. This was relatively comparable
to the published figures for Nigerian cities which had a range of between 28
– 68.1 per 1000 deliveries5, 6. However, this rate was lower than rates found
in the South-west towns of Igbo-Ora, Ilesha and Ile-Ife, with 68.1, 46.5 and
46.2 per 1000 deliveries respectively but greater than rates found in
Ogbomosho with a rate of 38.5 per 1000 deliveries

2,8

. In the North-central

region, the rate was higher than the ones from the city of Jos and
Gwagwalada, FCT whose twinning rates were 28 and 32.5 per 1,000
deliveries.37,71 The rate in Abuja city centre which was the setting of the study
was quite higher probably due to the more representative multi ethnic spread
of the sample population and more readily available ART and fertility
services. Most of the subjects were in the upper middle or higher social class
and could afford ART services more conveniently. Arguably, a more
comprehensive documenting system may also be a contributing factor.
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Increasing age from literature review was shown to be associated with
a higher incidence of multiple gestation.12,39,40 The age of the women in this
study ranged between 16 to 45 years with an average of 30.54 ± 8.41 years.
The age group with the highest prevalence of multiple gestations was in the
40years and above age group with a frequency of 22 (25.8%)

closely

followed by the 35 to 39 and 30 to 34 years age group with frequency of
20(23.5%) and 17(20%) respectively. The observed relationship between
increasing age and multiple gestations was found to be statistically
significant. This is at variance with findings by Akinboro et al,8 whose study
found a higher prevalence of multiple births in the 25 to 29 year age group.
However in other studies stated herein, the peak age range for the incidence
of multiple gestations was in the over 35 years age group.12,39,40

This was

in agreement with the findings in this study which was in keeping with the
natural tendency of multiple gestations after the age of 35 years. This
observation may be due to the fact that in recent times, career-minded
women are now settling down to bear children later than was the case
generally in the past. Higher parity among the ones that began reproducing
early and the greater patronage of ART and fertility treatment in this class of
patients may also be a factor in addition to the high distribution of 40 years
and above age group.
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This study also explored the ethnic distribution among the patients.
Multiple gestation rates was however highest among Yoruba women with a
frequency of 22(25.9%), followed by Hausa and Igala women with a
frequency of 16(18.8%) and 10(11.8%) of the total (85) multiple pregnancy
subjects respectively. This may be due to the higher proportion of women
with these ethnic backgrounds in the sample population who not only have
a positive family history of multiple gestations but are also on ART and fertility
treatment. They also belong to the higher socio economic class among the
subjects and are therefore able to afford ART and antenatal care at the
National Hospital Abuja.
The maximum parity found among women in this study was 7, with an
average of 1.81 ± 1.68. Most of the women who had multi-foetal pregnancies
were in the grand multi-parous group of subjects with a frequency of 39
(45.9%). The nulliparous group had the lowest frequency of 15(17.6%) while
the multi-parous subjects had a frequency of 31 (36.5%). The relationship
between the parity group and multi-foetal gestations was found to be
statistically significant (p = 0.005). This was in accordance with findings in
referenced studies which postulated that increasing parity has been shown
to be associated with increased incidences of multiple gestations.

12,39,40
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The prevalence of Dichorionic gestation in this study population was
78.8% while Monochorionic was 21.2%. This can be further divided into DCDA, MC-DA and MC-MA gestations with prevalence rates of 78.8%, 14.1%
and 7.1% respectively. The higher prevalence of DC-DA gestations in
reviewed literature compared to the other types of multiple gestations was
also established which is in keeping with the findings in this study.63
The correlation between age, parity and number of foetuses showed
that there was a strong positive correlation between age and parity. There
was however a weak positive correlation between parity and number of
foetuses as well as between age and number of foetuses. There was
therefore an overall statistically significant positive correlation between age
in years, parity and number of foetuses respectively indicating a direct
relationship between increasing age and parity in relation to multifoetal
gestations. This was in keeping with expected outcomes as suggested from
reviewed literature.
The relationship between age at menarche and the incidence of
multiple gestation was also studied and findings revealed that the highest
prevalence of 49.4%% was noted with subjects who had menarche at
13weeks GA while the lowest incidence was seen in the group with
menarche at 15years with a prevalence of 2.4%. This segment of the study
117

group also represented the highest distribution of total subjects which may
explain their higher prevalence. However, this requires further research to
improve the body of knowledge on this relationship as no locally available
literature was also found.

A positive family history of multiple gestations has been shown in
several studies to be associated with an increase in the rate of same. In this
study, 47(55.3%) of subjects had a family history of multiple gestation as
against 38(44.7%) of them who did not. This was statistically significant as
those with this history were 167.1% or 1.671 times more likely to have multifoetal pregnancies than those who did not have same. This may be largely
due to the influence of hereditary or genetic susceptibility to multiple
pregnancies. This means that genetic factors still play a role in the incidence
of multi-foetal pregnancies even with the greater availability and use of ART.
Out of a total of 85 subjects with previous multifoetal delivery, 29
(34.1%) of them had multifoetal pregnancy as against 56(65.9%) who did not
have this association.

This shows that the recurrence rate for multiple

pregnancies was low among this category of women studied. Literature had
shown that women who have borne dizygotic twins have a 10 fold increased
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chance of subsequent multiple pregnancies.12,39,40 This has largely been
ascribed to inherited tendency for multi-cyesis inherited from their mothers
with paternal genetic contribution playing little or no part.

12,39,40

The low

recurrence rate found in this group was not statistically significant and was
not in consonance with related studies reviewed in this research. This raises
the suspicion that there may be other factors responsible for this occurrence
which should be subjected to further research among which may be
progressive reduction in ovarian tendency for hyperstimulation over time in
the naturally-occurring multiple gestations as well as a pattern of decreasing
demand for ART after previous successful outcome(s).
The impact of fertility treatment including Assisted reproduction
technologies (ART) has been shown to significantly increase the incidence
of multiple and higher order pregnancies over the last 20 years.1 44 (51.8%)
subjects who were on fertility/ART treatment had multiple gestations as
against 41(48.2%) of them without this treatment that had multiple
gestations. This prevalence of multiples among those who had management
with fertility/ART treatment is more than the prevalence among those who
did not use same. This observed difference was found to be statistically
significant. This finding is as expected due to the increasing contribution of
fertility treatment to the incidence of multiple gestations and agrees with
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findings from reviewed literature. The overall observation was further
reinforced by and in consonance with findings from the multiple regression
analysis. Notably, family history of multiple gestations and fertility treatment
had positive beta coefficient indicating that for every unit increase in these
predictors, the frequency of multiple gestations increase by 0.055 and 0.131
respectively. Meanwhile, the negative beta coefficient for the previous
multifoetal delivery connotes that those who had no previous multifoetal
pregnancies were more inclined to have multiple gestations from the
observations in this study.
Single umbilical artery was seen in one of the subjects. This
represented a prevalence of 1.2% of the patients in this study and this was
found to be within the range published in reviewed literature of between 0.2
to 1.0% of pregnancies.49,50 This condition was detected at the second
ultrasound scan done at 31 weeks gestation in this case. Other findings were
a velamentous cord insertion, normal estimated fetal weight, normal liquor
volume and no other congenital abnormality. The corresponding foetus
remained viable inspite of the 2 vessel umbilical cord. These cases were
subsequently followed up with fortnightly ultrasound scans and she was
delivered uneventfully at term via spontaneous vertex delivery.
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The variables determinable using prenatal ultrasound subjected to
research as regards foetal parameters in this study were the Manning’s
Biophysical Profile scoring system and estimation of size for age. The lowest
score of 6/8 which is nevertheless within normal limits occurred in two (2) of
the 2nd foetuses each whereas the remaining foetuses had a normal
maximum score of 8/8. This observation was not statistically significant. With
respect to size for age, four (4) of the 2nd foetuses had small for gestational
age sizes of 1.8kg, 2.1kg, 2.2kg and 2.25kg respectively which were lower
than the cut off weight of 2.5kg for low birth weight with a mean estimated
foetal weight of 2.12 ±1.02kg. Three (3) of the 4 cases were isolated cases
of SGA whereas the last case was in association with the case of
TTTS/TOPS and in both scenarios, they occurred in the 2nd twins. The 1st or
leading twin in the latter scenario with associated TTTS/TOPS was large for
gestational age (LGA) with a mean estimated foetal weight of 4.08 ±0.00 kg.
The remaining foetuses had mean estimated weights of 2.86kg, 2.72kg and
2.66kg for the 1st, 2nd and 3rd foetuses respectively with an average of
2.94kg. These differences were not statistically significant.
Foetal complications associated with the multiple gestations recorded
in this study were found in 10 (11.8%) of the (85) multiply pregnant subjects.
No complication was found in 75 of them representing (88.2%) of this total
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number. There were multiple occurrences of related complications in some
of the subjects.
For instance, four (4) subjects (4.7%) who had abnormal end diastolic
velocimetry (EDV) indices also had growth discordance occurring in them
simultaneously. Similarly, one (1) case (1.2%) had an occurrence of both
Twin-twin

transfusion

syndrome

(TTTS)

and

by

extension,

Twin

Oligohydramnios Polyhydramnios syndrome (TOPS) i.e.occuring in the
same subject. Two (2.4%) of the multiply pregnant subjects had vanishing
twin syndrome while One (1.2%)) case of Anencephaly and Diaphragmatic
hernia each were observed.
The 4 subjects with abnormal EDF indices also accounted for the 4 SGA
foetuses observed above with one of them being the donor twin in the solitary
case of TTTS/TOPS. An assessment of placental insufficiency with
associated IUGR was made in them and they were managed conservatively
till confinement except for the stillbirth in the donor twin in the case of
TTTS/TOPS. The single case of LGA which was in the recipient twin in the
TTTS/TOPS case was also managed conservatively till confinement with no
adverse outcome.
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Twin to twin transfusion syndrome is a complication seen in 15 to 25%
of Monochorionic diamniotic foetuses and is seen in 1:2000 pregnancies.46
The patient in this study with the condition had one of the foetuses with
estimated fetal weight (EFW) larger than gestational age and while the other
was small for gestational age. There was also associated Oligohydramnios
and difficulty in visualization of the urinary bladder on ultrasound scan due
to reduced urine output in the donor twin while the recipient twin had
polyhydramnios viz TOPS. Doppler studies were initially within normal
ranges and there were no signs of fetal hydrops seen in any of the foetuses.
This was categorized as stage II TTTS and the patient was counselled for
early/preterm delivery because facilities do not currently exist for foetoscopic
laser coagulation of anastomosing vessels that is required to treat the
condition. The patient was monitored with weekly ultrasound scans from 29
weeks when the condition was detected up to 32 weeks gestation when
Doppler velocimetry studies revealed absent end diastolic blood flow in the
umbilical vessels at which time the condition had progressed to stage III. An
urgent delivery was advised and the patient subsequently had a caesarean
delivery of one live and one still-birth foetus. The surviving twin was nursed
in the neonatal intensive care (NICU) unit of the National Hospital Abuja and
was discharged home after 2 weeks on admission. The findings for this
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parameter agreed with findings and prevalence observed from reviewed
literature.
It is estimated that approximately two-thirds of twin pregnancies end in
a single birth as the other embryo being lost from bleeding may be absorbed
within 10-15 weeks of pregnancy or become mummified (foetus
papyraceous in a condition known as vanishing twin syndrome.39 Two of the
viable twin pregnancies were noticed to be singleton at the second scan after
28 weeks GA even though a threshold for inclusion into the study was 10
weeks GA to largely eliminate this occurrence. However, even though a
higher proportion of VTS in reported cases occurred on or before 10weeks
GA which this study tried to eliminate, the recorded 2 cases seen at the 2 nd
scan indicates that it can less commonly occur beyond 10 weeks GA which
agreed with reviewed literature suggesting a less predominant 10-15weeks
GA period within which it can still occur.39 In order to obtain a more
encompassing incidence, further research is required without also failing to
take into account the incidences that may occur before 10week GA that was
outside the scope of this study.
With respect to the distribution of foetal complications between subjects on
ART and the naturally occurring multiple gestations, a higher prevalence of
80 % (8 cases) of the total subjects with foetal complications reviewed
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occurred in those on ART whereas a prevalence of 20%(2 cases) was
observed in their counterpart group. Search for locally available research
sources for comparison also yielded no references. However, a higher
incidence of genetic aberrations associated with transfer of embryo in some
ART procedures may be responsible for this observation.
Regarding maternal complications, 6(5.9%) subjects had cervical
incompetence whereas coexisting fibroids and placenta previa accounted for
5(5.9%) and 3(3.5%) patients respectively. These complications were also
seen to occur more in the subjects on ART/fertility treatment as 4(66.7%) out
of 6, 3(60%) out of 5 and 2(66.7%) out of 3 were observed in the subjects on
ART. The majority of 71 accounting for a prevalence of 83.5% had no
maternal complications coexisting with the multiple pregnancies. However,
these findings varied from findings in a remotely related study by Akaba et al
38

which showed preterm labour as the most common maternal complication

followed by pregnancy induced hypertension and pre-eclampsia. These
obstetric based complications were outside the scope of this radiology based
research and may explain the variance.
In view of its prompt detection using prenatal ultrasonography, those with
cervical incompetence were managed with cervical cerclage and caesarian
section respectively depending on the grade with favourable outcomes for
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mother and child in all the cases observed. Literature review showed no
locally available directly related data for comparative analysis and the value
of prenatal ultrasound scan in these cases cannot be overemphasized.
For the presentation of the 1st and 2nd foetuses, 62(72.9%) were
observed to have CEPHALIC-BREECH presentation.15 (17.65%) and
7(8.2%)

had

the

BREECH-CEPHALIC

and

BREECH-BREECH

presentations respectively. This agreed with findings in similar studies.38
.
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LIMITATIONS
1. Ultrasonography is user dependent hence minor variations in the
findings may or may not be obtained. The researcher undertook most
of the prenatal ultrasound scans to eliminate the possibility of interobserver variations and errors. Solicitation for the support and cooperation of colleagues to adopt the study protocol was sought and
procured for the rest of the patients the researcher could not review
due to time constraints.
2. Incidences of vanishing twin syndrome in which there is complete
reabsorbtion of one of the foetuses occurred in 2 cases which provided
a limitation in view of studying those foetuses.
3. Some of the subjects for this study declined completely abinitio for
personal reasons or did not meet the criteria and this accounted for
attrition.
4. Participants with gestational diabetes who have large babies gave a
false positive impression of multiple pregnancies but were excluded
after the 1st scan.
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5. Unavailability of 3D/4D software and probe in our ultrasound suites
also presented some limitation in terms of infrastructure as it is a better
software for detection of congenital anomalies.
6. Technical challenges like faulty doppler software presented a limitation
in carrying out the doppler velocimetry studies for all the subjects at
presentation resulting in rescheduled scans.
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CONCLUSION
Majority of multi foetal pregnancies were delivered successfully with no
complication whereas a smaller proportion presented with foetal and
maternal complications. However, the contribution of multiple gestations to
the overall perinatal foetal as well as maternal morbidity and mortality of 10
to 14%39 is unacceptable in this modern era of healthcare delivery. The role
of prenatal ultrasound scan in the management of this type of gestations is
to alert the obstetrician to abnormalities that would lead to a bad outcome for
both mother and child if not addressed promptly.
Thus prenatal ultrasound has become an invaluable and indispensable tool
in the modern management of multifoetal pregnancies if the morbidity and
mortality rates associated with them are to decline.
As discussed above, the observed foetal complications such as
placental insufficiency/IUGR, VTS and TOPS were managed successfully
because of the role played by prenatal ultrasound.

Similarly, the case of

Twin-twin transfusion syndrome (TTTS) was a beneficiary of the use of
ultrasound in this study without which two foetal lives would have been lost
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thus resulting in an increase in perinatal loss from complications of multiple
gestations.
The predominant maternal complication of cervical incompetence was
also diagnostically made using prenatal ultrasound without which no
intervention to save the foetuses would have been instituted resulting in
mortality/fatality. These complications in the mother or babies were however
observed more in the subjects on assisted reproductory technology or fertility
treatment.
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RECOMMENDATIONS
From the findings in this study, the following recommendations may
assist with the improvement of the diagnostic potential of obstetric ultrasound
scan in the management of multi-foetal pregnancies which are associated
with a good number of risks and complications.
Advocacy for early antenatal booking especially in this class of patients and
referral for detailed obstetric ultrasound scan would improve the
determination of chorionicity and institute early surveillance of these patients
especially for those with mono amniotic multi-foetal gestations who are at
greatest risk of these associated complications. This would allow for prompt
intervention and suitable management as the case maybe, in a bid to reduce
morbidity and mortality associated with multi-foetal gestations.
The detection of first trimester complications like vanishing twin
syndrome which occurs usually before ten (10) weeks GA and not later than
fifteen (15) weeks GA would also be improved with early obstetric ultrasound
evaluation in these patients as was seen in this study.
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Improvement in the available ultrasonographic infrastructure like
3D/4D scanning machines with Doppler facilities would go a long way in
improving the chances of detection of these risks with favourable foetomaternal outcomes in view of the improved diagnostic potential of these
equipments compared to their older counterparts.
An upgrade in the quality and quantity of radiologists would bridge the
gap in availability of sonological expertise in dealing with the inherent
complications of this condition. A thorough knowledge of these complications
as well as a high index of suspicion is also essential. This class of patients
should be given more time and attention by the radiologist so as not to miss
any of these associated risks as there may be a need for repeat, more
frequent or close follow-up evaluation.
The necessity for intensive training of radiologists in existing and
current trends in obstetric Doppler velocimetry which is a critical marker for
uteroplacental insufficiency and intrauterine growth retardation (IUGR) which
are complications of multi-foetal pregnancies wherein reversal of the normal
‘saw tooth’ pattern is seen should be adopted as an early warning method
for the obstetrician.
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Incorporation of foetal anomaly ultrasound scans as an integral and
mandatory screening radiological tool especially for multi-foetal gestations.
This again is geared towards early detection and management of these
anomalies. In the event that associated complication(s) or life threatening
risks are detected, frequent

patient-specific routine prenatal ultrasound

evaluation should be adopted tailored towards guiding interval delivery in
expectant management of multi-foetal pregnancies as was seen in one of
the cases.
There is a need for improvement in obstetric services in the field of
foetal medicine towards in-utero foetal interventions that would result in
better foetal and maternal outcomes thereby reducing peri-natal mortality.
These include foetoscopic laser coagulation, up-to-date fully equipped
neonatal intensive care units in attending hospitals as well as structured and
comprehensive training of medical personnel in current initiatives in tackling
the risks associated with multi-foetal pregnancies.
Education and enlightenment of multiply pregnant women at the
antenatal clinics as to the risks and complications associated with this
condition would encourage them to be active participants in their
management and care. Indeed, segregating them into a specialized group
other than the general one where these targeted care is given would also
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provide more favourable outcome. This would also provide a forum for peer
review among them and hence, improved patient awareness.
Public sensitization on the dangers associated with multi-foetal
pregnancies in order to discourage them from deliberately seeking assisted
reproductive techniques (ART) services or taking fertility medications when
not indicated. Consequently, ART and fertility treatment should be limited to
ONLY those subjects who meet the criteria instead of the growing trend and
demand for these majorly for cosmetic or convenient reasons.
. Legislation and censorship of facilities providing assisted reproduction
technologies towards reduction in the undue high number of transferred
embryos which is aimed at improving overall success rates of their ART
management but also results in an overwhelming increase in the number of
higher order pregnancies that now present with these attendant risks and
complications. This worsens peri-natal maternal and foetal morbidity and
mortality.
Targeted funding for research into improved management of the
complications arising from multi-foetal pregnancies and ART technology
would also be beneficial in the bid to reduce unfavourable outcomes for
mother and child.
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Expansion of neonatal intensive care services including engagement
of more trained hands to cater for the preterm babies that may result from
this class of expectant mothers would also be desirable.
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PRENATAL ULTRASONOGRAPHIC EVALUATION OF MULTIPLE
GESTATION IN NIGERIAN WOMEN IN NATIONAL HOSPITAL, ABUJA.
INFORMED CONSENT FORM
This study is being carried out by Dr. Ekwem of the Department of Radiology,
National hospital, Abuja. .It aims to use Ultrasonography to assess the
prevalence of multiple gestations and also to evaluate foetal wellbeing and
possible adverse effects of multiple pregnancies with a view to promptly
alerting the obstetrician if there is a need to institute appropriate intervention
measures. This modality of radiological evaluation is safe (poses no obvious
threat to either foetus or mother.), affordable, available, and non-invasive.
BRIEF STUDY DESCRIPTION
A prenatal (obstetric) ultrasound scan is a diagnostic tool used in the
evaluation and confirmation of singleton or multiple pregnancies. This
examination aims to answer pertinent questions concerning your well-being
as well as that of your pregnancy such as the gestational age, expected date
of delivery, the viability or otherwise of the pregnancy, how many babies you
are carrying and establishment of complications if any.. It also ensures that
if any of these challenges that may be associated with this pregnancy are
established, early and prompt management instituted.
You would be scanned at least twice during the course of this pregnancy
depending on your gestational age (GA) on presentation but preferably
between 10-18 weeks GA at the first instance and thereafter, anytime after
28weeks GA. I shall deploy standard operational protocols for obstetric
scanning using either or both the transabdominal in which case the probe is
placed over the abdominopelvic region during the scan; or the transvaginal
approach where it would be gently placed into the vagina depending on what
is optimal and in your best interest.
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Prior to the procedure, you may be asked to drink water to have your urinary
bladder filled in order to provide an acoustic window for a thorough
examination depending on your GA.A chaperon would also be present
through the duration of the study.
You shall be asked to then lie supine (on your back) on the couch and your
abdominopelvic area exposed. For the transabdominal scan, sonic gel is
applied copiously on this exposed area which may be cold on your skin so
as to provide an acoustic window. A probe is then placed in this area and a
scan is then done.
The transvaginal scan may be slightly uncomfortable but not in any way
dangerous to you or your baby and will not introduce any infection to you as
i shall use barrier method carrying out the scan as gently as is possible. This
approach is however only necessary if the findings from the transabdominal
scan are equivocal, in early pregnancies and when there is a need to assess
other possible coexisting ovarian, uterine or cervical pathologies. In this
regard, the probe is then lubricated copiously and placed into the vagina after
which a scan is done and images acquired in the transverse and sagital
planes.
After the scan, the probe is withdrawn, the condom/transducer cover is
disposed appropriately and a detailed report with corresponding images is
then issued to you. Appropriate referrals may be necessary if need be after
the findings from the study have been explained to you and your questions
answered.
By consenting, you would have contributed to adding insight to this relatively
under researched topic. The findings would be explained in detail to you the
patient and appropriate referrals made if there are abnormal findings.
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However, your management in the hospital will not be adversely affected in
the event that you decline consent.

SIGNATURE OF RESEARCHER...................................

FOR THE PATIENT
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I have read and understood the purpose and description of the research and
had it translated to my native language where necessary. The details have
also been explained to me to my satisfaction and my questions answered By
signing below, I affirm that I have given my informed consent.

NAME OF PATIENT..................................................................................

SIGNATURE / THUMB PRINT OF PATIENT..........................................
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APPENDIX III

DATA SHEET
Number ……………
A. BIODATA
1. Name………………………………………………………….
2. Sex…………………………………………………………….
3. Age…………………………………………………………….
4. Ethnic Nationality…………………………………………
5. Residence……………………………………………………
B. OBSTETRIC HISTORY
1. LMP…………………………………………………………..
2. Family history of twinning?...........................................
3. Parity………………………………………………………...
4. Any previous twin deliveries?.......................................
5. Any management with fertility drugs e.g. clomid? ………
6. Any

assisted

reproductive

care

presently

or

in

the

past?................................................................................
7. Any pregnancy test result for the index pregnancy…….. If yes, result is a)
positive

b)negative [circle one].

8. Any miscarriages?.......................................... At what gestational age?
…………………………………………………
C. GYNAECOLOGICAL AND PAST MEDICAL HISTORY
1. Menarche Age……………………………………………………
2. Any prior or recent use of contraceptives?.........................
3. Any previous or recent infections?.....................................
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4. Any other relevant gynaecological history e.g. fibroids, ovarian
pathologies, ectopic pregnancy?............................
5. Any history of diabetes, hypertension, preeclampsia, anaemia? (circle as
appropriate)
6. Any surgeries e.g. myomectomy, caesarean section,salpingectomy,
Ovarian surgery?
D.
RADIOLOGICAL FINDINGS
1.

SINGLETON

TWINS

MULTIPLE

2.

ANY GROSS FOETAL ANOMALIES?
...................................................................................................................
...........................................................………………………………………
……………………………………………………………………

3.

CHORIONIC AND AMNIOTIC LAYERS / THICKNESS
………………………………………………………………………………

4.

MONOCHORIONIC

DICHORIONIC

5.

MONOAMNIOTIC

6.

BIOPHYSICAL PROFILING SCORE ……………………………….

7.

BPD …………………. FL ……………. AC …………… HC ………

DIAMNIOTIC

EFW ……………………….. CRL.............................................
SGA

AGA

LGA

8.

AVERAGE ULTRASONOGRAPHIC GESTATIONAL AGE ………..

9.

EDD ……………………………….

10.

NUMBER OF UMBILICAL ARTERIES IN UMBILICAL CORD: .......

11. UMBILICAL DOPPLER VELOCIMETRY
INDICES....................................................................................................
.........................................................
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12.

ANY

FOETAL

ANOMALY

OR

COMPLICATION

(State

here).....................................................................................................
13.

RELEVANT GYNAECOLOGICAL FINDINGS OR
COMPLICATIONS.....................................................................................
...................................................................................................................
..................................................................................................................
...............................................................................................................
...............................................................................................................
...............................................................................................................

14. MANNING SCORE.............................................................................

IMPRESSION AND RELEVANT FINDINGS
..........……….......................…………………………........................................
………………………………………………………………………………………
…………………………....................................................................................
........................................................................................................................
........................................................................................................................
........................................................................................................................
........................................................................................................................
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