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ABSTRACT

Introduction: available evidence suggest that malaria and hypertensive diseases in pregnancy affect placental morphometrics
which impacts on fetal outcomes. Literature search did not reveal normative data for placental and fetal morphometry in this
setting

Methods and Methods: a comparative cross-sectional study of two cohorts of women examined in labour as cases and controls.
The cases were consecutive consenting parturients, with pregnancies complicated by hypertension and malaria and the
controls were parturients with uncomplicated pregnancies. The birth weight, length of babies, placental weight, and diameter
were measured.

Results: normative data showed average birth weight of 3318.16 +523.37g, fetal length was 54.39 + 4.45cm, placental weight was
61818 + 122g, umbilical cord length was 59.96 + 12.65cm.

Pregnancies complicated by hypertension produced average birth weight of 3200 + 612.37g, fetal length was 53.38 + 5.65cm,
placental weight was578.38 + 105.55g, and umbilical cord length was 53.38 + 23.40cm. The differences were statistically
significant p < 0.05. Parturients whose pregnancies were complicated by malaria had birth weight: 3285 + 445.18g, fetal length:
54.95 + 3.46cm, placental weight: 597.80 + 125.76g, umbilical cord length: 60.55 + 11.00cm.

In pregnancies where malaria and hypertension were co-morbidities, birth weight: 3490 + 392.85g, fetal length: 56.40 + 3.06cm,
placental weight: 671.43 + 101.89g, umbilical cord length: 70.60 + 0.03cm. The differences were statistically significant p < 0.05.
Discussion: hypertensive diseases and malaria, each, was associated with reduction of weight and size of babies and placentae,
and this is believed to be mediated by placenta insufficiency. When these diseases occurred in the same pregnancy, we saw a
paradoxical increase in weight and size of babies and their placentae. More studies are needed to evaluate this observation.
Keywords: Placenta; Hypertension; Malaria in pregnancy.

Introduction

Hypertensive disorders, infection (in our
environment malaria is the commonest) and
haemorrhage complicating pregnancy constitute
the deadly triad resulting in maternal morbidity and
mortality, related to pregnancy.!

The placenta is the first of the foetal organs to
develop and has several critical functions including
the supply of nutrition and maintenance of gaseous
exchange for the foetus. All prenatal and peripartum
injury can be explained by some combination of 3 basic

3. Stochastic (random) events causing specific
damage such as exposure to teratogens, infections,
vascular accidents or membrane rupture.?>*

Post delivery study of placental morphology helps
explain 3 primary perinatal outcomes from the
standpoint of prenatal and peripartum injury viz:
preterm delivery, fetal growth restriction and hypoxic
ischaemic injury.® This study focussed on effects of
two maternal diseases (which can affect the placenta)
on foetal and placental morphometric parameters.
The diseases are hypertension and malaria.

mechanisms Grossly, two different types of placental changes
1. Genetic causes of abnormal structures e.g occur in preeclampsia and ecclampsia. The first and
karyotypic abnormalities, single gene defects, most common is a small placenta, often delivered

polygenic diseases or other genetic abnormalities e.g
peroxisomal and mitochondrial disorders , imprinting
disorders

2. Developmental abnormalities affecting
fetoplacental reserve such as inadequate maternal
supply line, nutritional deficiencies or abnormalities in
the maternal immune response to pregnancy.
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prematurely, multiple infarcts and decidual
vasculopathy, especially acute artherosis are usually
present, and in severe cases the villi are small and
slender in a pattern called accelerated maturation or
distal villous hypoplasia. The second type is a large
placenta with abundant villous cytotrophoblast that
occurs mainly in association with diabetes mellitus and
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multifocal gestation. Preeclampsia occurs only in the
presence of trophoblast, with or without the presence
of a foetus. The treatment only improves symptoms
but the condition itself can only be eliminated by
delivery of the placenta.? According to Lachmeijer et
al., 2002, there appears to be a genetic predisposition
to preeclampsia/ecclampsia transmitted by both
maternal and paternal routes.® Brosens et al. in 1972
reported that the mean diameter of myometrial
spiral arterioles of 50 normal pregnant women was
500um.” The same measurement in 36 women with
preeclampsia was 200um. Studies done in Bangladesh
found that compared with controls, there was a trend
of statistically significant lower weights and volumes
of placenta in ecclamptic women.®

Malaria is the commonest infectious disease in the
world, but congenital disease is not often reported.®
It is the commonest cause of fever in pregnancy in
Nigeria. Four species of Plasmodium that cause human
malaria are vivax, ovale, malariae and falciparum.
By far the most malignant of these is Plasmodium
falciparum.®® Pregnancy enhances the severity
of falciparum malaria, especially in non immune
nulliparous women."?# Increased foetal loss may be
related to placental and foetal infections. Placental
reactions to malaria is characterised by clogging of the
intervillous space by macrophages and the extent of
reaction is proportional to the severity of infection."
Parasite sequestration in the placenta is believed to
trigger a pathological process, that contributes to
decreased foetal viability that leads to low birth weight
and placental weight.”® Achidi et al., in 2005 found that
neonates born from parasite-positive placentae had
a significantly higher incidence of low birth weight
(13.5%) than those from parasite negative placentas
(6.8%).1* Using amurine model to study the pathogenesis
of severe malaria in pregnant women, Neres et al., in
2008 found significant thickening and disorganisation
of labyrinthine, distension and disarrangement of
perivascular space as well as presence of parasitized
red blood cells in the maternal blood space.” Further
analysis with a computerised morphometric method
showed that the average sinusoid space fell from 52.0+
4.0 in the control group to 34.7+7.5 in the infected
group. Thus supporting earlier belief that the effects
of malaria on the neonate are caused by placental
insufficiency.”® The outcomes of placental insufficiency
are expected to be seen as restrictive effects on foetal
and placental growth.

Placenta morphometrics most studied include
placenta weight, thickness and diameter, of these,
only placenta weight have been shown to vary with
ethnicity even in cases where there was no significant
difference in birth weight. It also has a significant
role in foetal growth in terms of weight, body length,
and cord length,* and several studies have shown
that low placental weight is associated with ITUGR.##
Several cohort studies have shown evidence of a
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correlation between placental weight and placental to
birth weight ratio and future development of chronic
diseases especially hypertension and diabetes in adult
hfe.23,24,25,26,27

Hypertension in an offspring later in life has been
associated with reduced placental weight and lower
fetoplacental ratio in the offspring. This association
of hypertension later in life with low placental weight
was accompanied by reduced placental surface area
but not reduced thickness.?**:3637 This association
highlights the necessity of routine placental
morphometric measurement for every child so that
preventive risk assessment counselling can be given to
mother as regarding other risk factors for development
of hypertension later in life including obesity and
cigarette smoking , routine post natal examination of
the placenta can hence assume a significant part of
preventive health care.

We could find no record of any study done,
documenting the effect of these two, occurring as co-
morbidities in the mother, on the placenta. Clearly,
there is a dearth of normative data on the morphology
of the placenta, little is known about the structural
changes in the placenta which are compatible with
health or disease, and very little is known about the
effects of these common complications of pregnancy
on the morphology of the fetus and placenta in the
Niger-Delta region of Nigeria.

This study was therefore undertaken to document
and compare placental and foetalmorphometricindices
in uncomplicated and uncomplicated pregnancies
in Central Hospital Warri, located in the Niger-Delta
region of Nigeria. We believe that the information
obtained in this study will provide baseline data on
morphology of the placenta in Delta state, which will
aid the understanding of perinatal morbidity in the
study area. This will also aid medicolegal adjudication
in cases involving perinatal morbidity and mortality.

Methods and Methods

It was comparative cross-sectional study of two
cohorts of women examined in labour in the delivery
suites of Central Hospital Warri, as cases and controls.
The cases were consecutive consenting parturients,
with pregnancies complicated by hypertension,
malaria and or both, and the controls were parturients
with uncomplicated pregnancies matched for parity,
maternal age, maternal height and gestational age. The
birth weight, length of babies, the placental weight,
and diameter as well as the umbilical cord length
were measured, whilst the placenta and feto-placental
ratio was calculated. Central Hospital Warri is located
between latitude 5 36° and 6° north of the equator and
longitude 5 30° and 6° east of the Meridian. It is one of
the secondary health care facilities in the Niger-Delta
region of Nigeria. The Maternity unit is overseen by 4
Consultant Obstetricians and provides ante natal care

49

Journal of Morphological Sciences Vol. 39/2022



Chris-ozoko L.E, Omo-Aghoja L, Jaiyeoba-Ojigho J.E

and labour management of pregnant women with an
average of 4500 deliveries per year. It has a maternal
mortality ratio of 2,232/100,000 live birth.2® Common
complications seen here in pregnant women include
malaria and hypertensive diseases of pregnancy, and
the latter is a common cause of maternal mortality.?

Selection Criteria
Inclusion:

1. Booked parturients with documented weight,
height, parity and ethnicity at the booking clinic

2. Unbooked parturients presenting for delivery
and had their weight, height, parity and ethnicity
documented

3. Singleton pregnancies

4. Spontaneous vaginal deliveries with complete
placental delivery or suitably delivered placentae
from caesarean section

5. Preterm/premature delivery or spontaneous
miscarriage with wholesome recovery of the placentae

6. Normal/uneventful pregnancies

7. Pregnancies complicate by:

a. Hypertensive diseases

b.Malaria
Exclusion:

1. Parturients with incomplete placenta at delivery

2.Parturients with undocumented weight, height,
parity and ethnicity

3. Multiple pregnancies

4. Pregnancies complicated by diabetes

5. Pregnancies in which the parturient has sickle

cell disease, cardiac disease, renal disease.
Specifically, the indices measured included:

e Placenta: weight, diameter, thickness, volume,
surface area, placental weight index (feto-placenta
ratio).

e Umbilical cord: length, insertion, number of
umbilical arteries, cord-foetal length ratio.

e Fetal: birth weight, fetal length, fetal body mass

index.

Placenta weight and birth weight was measured
using the Docbelbraun infant weighing scale by docbel
industries japan manufactured in 2000. Infant length,
cord length and placenta diameter were measured
using a tape rule and recorded in cm. In addition, site
of cord insertion, presence of single umbilical artery
if present was also recorded. Placenta diameter was
measured using the maximal diameter of the surface
since the placental surface is more oval than circular
and placenta weight index (PWI) was estimated by
dividing the placental weight by the fetal weight; vice
versa was done to get the fetal placental ratio.
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Parturients who presented for labour were selected
consecutively. The purpose and procedure of the study
was explained in detail including the benefits of the
study, no harm to mother and child, and the mothers’
liberty to withdraw from the study at any time she
chose. Those who gave written informed consent and
fulfilled the inclusion criteria were recruited.Ethical
approval for the study was obtained from the Ethics
Committee of the College of Health Sciences ,Delta
State University Abraka (FBMS/2006/32), permission
was also sought and obtained from the Management
of the General Hospital Warri for the study to be
undertaken in their facility.

Ante-natal records of consenting subjects
were accessed to obtain demographic and clinical
data. Singleton pregnancies with no documented
complications, those with documented history of
malaria in pregnancy ( >2+ MP on blood smear) and
parturients with documented hypertensive disease of
pregnancy were followed up to delivery. Their babies
and placentae were studied. A total of 131 parturients
were studied and of this total, 32.82% were cases and
67.17% were controls. This sample size was obtained
using the standard formula for comparative cross-
sectional study.*

Following resuscitation where necessary immediate
post-delivery, the unclad newborn is weighed to obtain
the birth weight and the length measured. These were
documented for each parturient in a specific data
collection proforma sheet designed for the study.

Placentas were examined within an hour of delivery
and the following indices recorded, with the placenta
on a flat surface. The placenta was first inspected, the
shape, colour of maternal surface (CMS) was noted, and
then the presence of accessory lobes, infarcts, tumors,
nodules, were noted and recorded. For the placenta
membrane the Colour, lustre and velamentous vessels
if present were s recorded and noted. The cord and
membranes were cut from placenta before weighing.*°
The diameter of the placenta, and the length of the
umbilical cord were also measured.

All data derived from this study as recorded in the
proforma sheet were collated, coded and fed into
the computer using the Statistical Package for Social
Scientists (SPSS PC+, SPSS Inc., Chicago IlI, USA), and
analysed. Univariate and bivariate analysis were done
as appropriate, and test of statistical significance was
based on 95% confidence interval and a p-value of
P<0.05 using students t-test or chi-squared test. Yates
or Fischer correction were done when necessary.

Results

Atotalof131parturientswerestudied. Uncomplicated
pregnancies constituted 67.18% (88) and complicated
pregnancies constituted 32.82% (43). Malaria in
pregnancy occurred in 45.24%, hypertensive diseases
occurred in 30.88% and malaria and hypertensive
diseases in 23.81%.
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Table 1. Comparison of morphometric features in uncomplicated (control) pregnancies and pregnancies complicated by hypertensive diseases alone.

Parameter Uncomplicated (Control) | Hypertensive diseases | Significant difference at P<0.05
Mean birth weight (g) 331618 + 523.37 3200.00 + 612.37 Significant
Mean foetal length (cm) 54.39 + 4.45 53.38 + 5.65 Not significant
Mean placental weight(g) 618.18+122.28 578.38+ 105.55 Significant
Mean placental thickness (cm) 1.91+ 0.48 1.99 + 0.42 Not significant
Mean placental diameter (cm) 18.91 +2.89 18.74 + 2.07 Significant
Mean umbilical cord length (cm) 59.96 + 12.65 53.58 + 23.40 Not significant
Mean placental surface area (cm2) 574.61 + 182.09 557.85 + 121.73 Significant
Mean foeto-placental ratio 5.47 + 0.86 5.72 + 1.45 Significant
Mean umbilical-foetal ratio 111+ 0.22 0.99 + 0.45 Not significant

Table 2. Comparison of morphometric features in uncomplicated (control) pregnancies and pregnancies complicated by malariaalone.

Parameter Uncomplicated (control) Malaria Significant difference at P<0.05
Mean birth weight (g) 331618 + 523.37 3285.0 + 44518 Significant
Mean foetal length (cm) 54.39 + 4.45 54.95 + 3.46 Significant
Mean placental weight (g) 61818+ 122.28 597.82+ 125.76 Not significant
Mean placental thickness (cm) 1.91+ 0.48 2.03 + 0.49 Significant
Mean placental diameter (cm) 18.91 + 2.89 18.86 + 217 Significant
Mean umbilical cord length (cm) 59.96 + 12.65 60.55 + 11.00 Significant
Mean placental surface area (cm2) 574.61 + 182.09 565.55 + 132.66 Significant
Mean foeto-placental ratio 5.47 + 0.86 5.44 + 0.80 Significant
Mean umbilical-foetal ratio 111+ 0.22 110 + 019 Not significant

Table 3. Comparison of morphometric features in uncomplicated (control) pregnancies and pregnancies complicated by hypertensive diseases and malaria.

Parameter Uncomplicated (control) Hypertensi\(l::I gli::eizs;e and fever Signiﬁca:: g.i;fserence at
Mean birth weight (g) 3316.18 + 523.37 3490.00 + 392.85 Significant
Mean foetal length (cm) 54.39 + 4.45 56.40 + 3.06 Significant
Mean placental weight (g) 61818+ 122.28 671.43+ 101.89 Significant
Mean placental thickness (cm) 1.91+0.48 2.06 + 0.46 Significant
Mean placental diameter (cm) 18.91 + 2.89 2010 + 2.60 Significant
Mean umbilical cord length (cm) 59.96 + 12.65 70.60 + 0.03 Significant
Mean placental surface area (cm2) 574.61 + 182.09 644.27 + 170.26 Significant
Mean foeto-placental ratio 5.47 + 0.86 5.49 +0.87 Not significant
Mean umbilical-foetal ratio 111+ 0.22 1.25 + 014 Significant

Discussion

93.75% of babies weighed at least 2.5kg.

The birth weights observed was largely normally
distributed irrespective of pregnancy complications
studied and showed average normal birth weight
(2.5kg-3.9kg) despite hypertensive diseases or
malaria in pregnancy. The effect of good antenatal
care is highlighted by the observation that despite
the distress imposed by complications studied,

Birth weight as an anthropometric variable has
been shown to vary with race and altitude. India is
reported to have one of the highest levels of low birth
weight in the world.®'All the babies were African.

The reduction effect of hypertensive diseases and
malaria in pregnancy on birth weight as seen in this
study is most probably mediated via the placental
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insufficiency associated with these complications,
more so with hypertensive disease in pregnancy.” It
was observed in this study that all cases of large birth
weight (>4kg) in complicated pregnancies involved
malaria. In fact, where malaria and hypertensive
disease occurred together in pregnancy, the babies
were significantly heavier and bigger at birth. A
possible explanation is that Malaria in pregnancy
appears to counteract the insufficiency occasioned by
hypertensive diseases. We could find no study which
had reported this observation. The exact reason(s) for
this we could not fathom, and it is a basis for further
research to unravel how synergistic effect of both
disease entities is associated with increased new-
born’s weight.

Anew-born’slength is a measure that indicates how
big a baby is. In this study approximately 80% of babies
measured 50-59cm long (mean 54.53+4.16cm). Whereas
hypertensive diseases in pregnancy is associated with
significantly smaller babies, malaria appeared to have
the opposite effect such that malaria and hypertensive
diseases co-existing, was associated with significantly
larger babies. The increase in length occasioned by
malaria is obviously relatively higher than the increase
in fetal weight, this led to an overall reduction in body
mass index as observed. A possible explanation for this
phenomenon of apparently counteracting effects of
malaria on hypertensive diseases in pregnancy is an
alteration in the permeability of nutrients across the
placenta such that soft tissue growth is restricted
in favour of skeletal growth. This would lead to our
observation of markedly increased length but a
marginally increased weight with overall lower body
mass index. The BMI in babies whose gestation was
complicated by hypertensive remained about the same
as in uncomplicated pregnancies (11.23kg/m? vs 11.21
kg /m?) but in babies whose gestation was complicated
by malaria fever alone and malaria co-existing with
hypertensive diseases, it was observed that there
was a net drop in BMI (10.88kg/m?and 10.97 kg/m?
respectively). This suggests that whereas, hypertensive
disease in pregnancy is associated with smaller and
lighter babies’ malaria is associated with lighter but
longer babies.

Placental weight observed in this study in
uncomplicated pregnancies was less than the finding
at Birmingham in U.K even among afro carribeans who
are residing there and Chinese babies.?** It agrees
with the finding at Lithuania but higher than the
finding in India and even south western Nigeria.*?
Environmental influences especially nutritional status
would account for this variation more than race or
ethnicity. However in individuals from the same
environment, ethnicity and race has been shown to
influence variation in the normal term placenta.’3? As
placental weight is usually positively correlated with
birth weight as seen in this and other studies,? the
variation in placental weight is also usually mirrored
in birth weight.
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The mean placenta weight was significantly (p<0.05)
reduced in pregnancy complicated by hypertensive
diseases. This is in agreement with the work in India.*
According to Kraus et al 2004, small placenta is
expected in such pregnancies.?

The reduction in placental weight seen with
hypertensive diseases in pregnancy is attributable to a
reduction in placental exchange membrane which has
been dubbed a definition of placental insufficiency.®® It
also probably involves a restriction of the physiological
hyperplasia as recorded by Maynaw& colleagues.?
Infact peripheral villous hypoplasia has been attributed
to severe uteroplacental under perfusion culminating
in restriction of placental growth and further decrease
in feto-placental vascular bed.*®

These changes all lead to reduced uterine blood flow
with attendant changes in the placenta and reduced
birth weight as seen in this study. This Increases the
risk of later life hypertension in the offspring.36-57.3940

As expected from literature, both birth weight and
placental weight from pregnancies complicated by
malaria was significantly lower than in uncomplicated
pregnancies.® This is probably due to the attendant
placental sequestration of Plasmodium falciparum
trophozoites and inflammation.” It has also been
demonstrated that malaria parasites may still remain
sequestered in the intervillous spaces after apparently
adequate therapy.® The reduction in placental
weight seen here was not statistically significant
and this is probably due to the significant placental
tissue thickening and reduced blood sinusoid space
secondary to the prominent inflammatory response in
the placenta.” It has been suggested that the malaria
parasite is unlikely to be directly responsible for
the pathology observed with placental malaria but
leukocytes through the production of non chemotatic
cytokines might occasion the thickening of trophoblast
membranes.# The changes in fetal and placental
morphometry with malaria seen in this study can
therefore be said to be due to combination of placental
insufficiency secondary to reduction of maternal
sinusoids spaces, fibrinoid deposition, haemosiderin
deposition and placental inflammation with attendant
thickening of trophoblast basement membrane.

In women whose pregnancies were complicated by
hypertensive disease and fever, we found significantly
heavier placentae, even though the feto-placental
ratio was not significantly different from that in
uncomplicated pregnancies. There is a paucity of
studies on the combined effects of placental malaria
and hypertensive diseases in pregnancy. Since
feto-placental ratio is not significantly different in
thecomplicated and uncomplicated pregnancies
(5.49+0.87 vs. 5.47+0.86), it suggests a match in the
increase in both placental weight and birth weight.
This is possible if there is a uniform reversal of the
placental insufficiency caused on the one hand by
reduction in placental exchange membrane seen
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in hypertensive diseases in pregnancy and on the
other hand, the thickening of trophoblastic basement
membrane seen in placental malaria. It is suggested
that both effects seem to cancel each other leading
to enhanced placental and foetal growth. Another
possible reason for this observation maybe the much-
enhanced health care and attention these women
must have received because of the existence of co-
morbidities in pregnancy in a secondary healthcare
facility having qualified and competent obstetricians.
We hypothesize that it is possible that placental
malaria and hypertensive diseases coexisting may
cause the release of a new factor which counteracts
the effects of each and encourages foetoplacental
growth. More detailed studies are needed to evaluate
this phenomenon.

Placental thickness has been variously studied
as an ultrasonographic index for estimating fetal
weight.*>* In this study, placental thickness showed a
unique distribution, whereas it showed no significant
difference between placentae from uncomplicated
pregnancies and that from pregnancies complicated by
hypertensive disease it showed a significant increase
in placentae from pregnancies complicated by malaria
and where both placental malaria and hypertensive
diseases had occurred. It had earlier been known that
villous inflammation as seen in placental malaria is
associated with increased thickness of trophoblast
basement membrane, hence it follows that placental
malaria that placental is associated with increased
thickness. Yet apparently the placental insufficiency
associated with hypertensive disease affects villous
branching more than growth of main villous stem.
Inhibition of placental villous branching would
occasion a restriction of both placenta weight and
diameter as seen in this study in cases where there is
hypertensive disease alone or malaria alone.

Yet where both diseases occurred, a possible
reversal of insufficiency or a cancelling out effect
or a new factor effect leads to enhanced growth in
both main stem and branches. This hypothesis would
explain the effects seen here. How these complications
would preferentially restrict villous branching but not
main stem growth needs to be evaluated by further
studies.

Placental diameter is a measure of the
surface area available for exchange. The mean
placental diameter in pregnancies complicated by
hypertensive diseases was significantly lower than
from uncomplicatedpregnancies. This trend is in
concordance with the finding in Bangladesh.?

The significant reduction in weight and diameter but
not in thickness suggest placental growth restriction
focused more on branching villi and less on the main
stem villi.

The reduction in placental surface area which
has been associated with hypertension in offspring
later in life also implies reduced placental diameter.3!
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Mothers with hypertensive diseases has been shown
to have increased probability (almost two times ) of
producing placentae which are restricted for placental
weight and chorionic plate areas.** This leads to
disproportionately small placentae associated with
hypertensive diseases in pregnancies which probably
results from poor nutrient supply or hypoxia and leads
to foetal growth restriction.*4

The mean placental surface area in pregnancy
complicated with hypertensive diseases was
significantly lower than that in uncomplicated
pregnancies. This follows from a reduced placental
diameter and is in agreement with the findings at
India.*

The reduced placental surface area seen in
hypertensive pregnancies and the accompanying
reduced placental weight has been associated with
increased risk of hypertension in the offspring later in
life.23:36.3747 This association between hypertension and
placental size is probably initiated through restricted
placental growth in the weeks after implantation
resulting in reduced placental area that limits transfer
of nutrients to the baby.*

A  woman who had hypertension during
her pregnancy with these attendant placental
abnormalities gives birth to a baby who has an almost
double risk of developing hypertension later in life.
Routine examination of the placenta in addition to
good antenatal care would isolate babies who carry
such risk. These children and parents can then be
advised to consciously reduce other risk factors for
developing hypertension later in life for example
obesity, hyperlipidaemia and cigarette smoking.
This gives routine morphometric examination of the
placenta not just forensic value but intrinsic value in
preventive health.

The mean foeto-placental ratio in pregnancies
complicated by hypertensive diseases was significantly
higher than in uncomplicated pregnancies. The higher
foeto-placental ratio in hypertensive pregnancies was
also seen in a study at India.* The increase in foeto-
placental ratio in hypertensive pregnancies is to be
expected since we have already seenareductioninbirth
weight in hypertensive pregnancies, that apparently
the growth restriction affected the placenta more than
it affected the foetus. Hypertension in the offspring in
later life has been shown to be more common in low
birth weight with associated reduced placental weight
and placental surface area as in this case.*®**#At the
other end of the spectrum it is also associated with
cases of high placental weight relative to birth weight. -
High placental ratio.?**” These associations are thought
to reflect foetal progressing which is a process through
which foetal malnutrition and consequent small size
leads to lifelong changes in body system and organs in
ways which lead to diseases in later life.#” Our search
show these associations have not been conducted in
Nigeria as records of birth and placenta dimensions are
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not usually kept well in hospitals. This morphometric
parameter should be ascertained for every child born
whose pregnancy was complicated by hypertensive
diseases so that preventive health counselling can be
offered to the mother.

The umbilical cord length did not show any
significant difference with hypertensive disease in
pregnancy and uncomplicated pregnancy but with
malaria in pregnancy it showed significantly longer
cords, with longer but lighter babies.*

In conclusion, the babies were mostly normal
birth weight both in complicated and uncomplicated
pregnancies but there was significant variation of
birth weight with maternal disease of hypertension
and malaria in pregnancy. The placenta also showed
gross significant variation with hypertensive disease
and /or malaria in pregnancy.

Hypertensive diseases in pregnancy was associated
with smaller, lighter placenta, higher feto-placental
ratio and no significant change in umbilical cord
length.

The association of lower placental weight and
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