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Abstract 
Background: The significance of investigating relationships involved in the 
transport of lipids to the foetus is very important in the first-trimester em-
bryogenesis. The objective of this study, therefore, was to model the relation-
ship between the maternal booking visit lipid profile parameters and the pla-
cental indices outcomes. Method: Analytical descriptive cross-sectional study 
was conducted between March 2014 and October 2018 on placenta, neonates 
and maternal booking visit lipid profile parameters. A total of 240 pregnant 
women who attended antenatal care at the Victory Maternity Home and 
Clinic in Kumasi for the first time and consented to participate were enrolled 
in the study. Maternal booking lipid profile parameters including; total cho-
lesterol (TC), triglyceride (TG), high-density lipoprotein cholesterol (HDL-C), 
and low-density lipoprotein cholesterol (LDL-C) were obtained on their first 
antenatal clinic (ANC) visit. Blood samples were collected from the partici-
pants for serum preparation and analysis. Results: The mean value for pla-
cental weight in the current study was 502.40 ± 103.70 g (95% CI = 489.20 - 
515.60). Mean values of placental diameter and thickness were 19.01 ± 2.41 
cm (95% CI of 18.71 - 19.32) and 2.85 ± 0.53 cm (95% CI of 2.78 - 2.92), re-
spectively. All the booking visit lipids, namely TC, TG, HDL-C and LDL-C 
significantly influenced the placental volume (p < 0.05). Conclusion: It was 
found that all the maternal booking visit lipids (TC, TG, HDL-C and LDL-C) 
could jointly predict the outcome of placental volume. 
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Cholesterol, Triglyceride 

 

1. Introduction 

A maternal booking visit defined as the first visit of a pregnant woman to the 
maternity unit of a hospital, clinic or health center is usually described as a 
booking visit (BV). It happens to be the first encounter with healthcare providers 
as well as being introduced to maternity services [1]. It is also the time when 
both obstetric and family histories are recorded for the purposes of determining 
any potential health risk during pregnancy. The antenatal period offers the best 
of times for the pregnant woman to access both preventive and curative health 
care [2]. It is a component of the Safe Motherhood Programme proven to in-
crease the quality of pregnancy outcomes [3]. 

Normal pregnancy is characterized by rising levels of maternal serum total 
cholesterol (TC), low-density lipoprotein cholesterol (LDL-C), high-density 
lipoprotein cholesterol (HDL-C) and triglyceride (TG) [4]. Physiologically, cho-
lesterol is an essential structural component of the plasma membrane, modulates 
metabolism and serves as precursors of steroid hormones in pregnancy, while 
the cholesterol is delivered to the materno-foetal transport system via LDL re-
ceptors across the placental border to support foetal growth and development 
through activation and propagation of hedgehog signalling [5]. The transfer of 
cholesterol from maternal LDL and HDL across the placenta requires the use of 
LDL receptors and scavenger receptor B1 (SR-B1) in that order and reaches the 
foetal HDL by the use of ATP binding cassette (ABC) G1 and ABCA1 [6]. 

Low or high maternal serum cholesterol concentrations during pregnancy are 
known to associate with certain disease states or conditions. For instance, preg-
nant women with abetalipoproteinaemia, hypobetalipoproteinaemia or those 
who take in a low cholesterol diet possess extreme to moderate low plasma cho-
lesterol concentrations during pregnancy. Similarly, pregnant women with high 
maternal circulating cholesterol concentrations develop hypercholesterolaemia 
in the third trimester [7]. 

The significance of studying relationships involved in the transport of choles-
terol to foetus is as important in the first-trimester embryogenesis as the full 
complementary growth and development of organ systems of the foetus ob-
served in the third trimester [8]. Importantly, the reported high levels of HDL-C 
and LDL-C in umbilical cord venous plasma are attributed to an increase in pla-
cental permeability leading to efflux of cholesterol into foetal circulation [9]. 

The transfer capacity of the placenta could be modulated by several mecha-
nisms including placental morphometry (surface area, thickness, weight, etc.), 
an abundance of transporter activity and expressions, substrate availability and 
establishment of the concentration gradient between maternal and foetal circu-
lations. Increased cholesterol and triglyceride concentrations in both maternal 
and foetal compartments result in high levels of placental fatty acid transporters 
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in the cotyledons while expression and activities of some nutrient transporters 
such as glucose transporters become affected by maternal metabolism [10]. 

Following inconsistencies and complexity of placental morphologic studies, 
quantitative assessment of the placenta has become the best way to understand 
the range of functions in relation to the structure of this haemochorial and de-
ciduate organ. A significant reduction in surface area, volume and weight of the 
placenta results in the slow transfer of essential nutrients to the developing foe-
tus which most often than not leads to stillbirth, a characteristic common in hy-
pertensive pregnant women [11]. Therefore, the objective of this study is to es-
tablish a relationship between maternal booking visit lipid profile parameters 
and placental indices outcomes. 

2. Materials and Methods 
2.1. Study Design 

Analytical descriptive cross sectional study was conducted between March 2014 
and October 2018 on placenta, neonates and maternal booking biometric indi-
ces. A total of 240 pregnant women who attended antenatal care (ANC) at the 
Victory Maternity Home and Clinic in Kumasi for the first time and consented 
to participate were enrolled into the study. 

2.2. Inclusion and Exclusion Criteria 
2.2.1. Inclusion Criteria 
Included in the study were: 

1) Mothers who consented to the collection of blood samples in order to avoid 
ethical violations; 

2) Mothers who had singleton pregnancy with no pregnancy or delivery com-
plications since the study design did not take into consideration multiple births 
and birth related complications; 

3) Mothers from whom the antennal and maternity records about themselves 
and their neonates were complete to avoid misinformation. 

2.2.2. Exclusion Criteria 
Excluded from the study were: 

1) Mothers who did not consent to the blood sample collection; 
2) Mothers who had multiple births and with pregnancy or delivery complications; 
3) Also, mothers with incomplete antenatal and maternity records about them-

selves and their neonates. 

2.3. Study Variables 

The study variables were categorized into placental and maternal booking biometric 
indices. After sample preparations, the under listed parameters were measured. 

2.3.1. Placental Indices 
The following placental measurements were made on the gross structure: 
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1) Weight of placenta: It was measured using an electronic weighing scale 
(OIML Electronic Waterproof Weighing Scale—AIPI-SS2, China) and recorded 
with accuracy of 0.10 after the umbilical cord was cut and the placental mem-
branes trimmed. The placenta was then placed on the scale. The weighing was 
repeated and the average of the two weights was taken as the weight of placenta. 

2) Volume of placenta: This was obtained by the use of water displacement 
method and recorded in accuracy of 0.1 mL. The placenta was gently lowered 
into transparent graduated beaker (1000 litres capacity) containing water. The 
initial water volume V1 was noted, and final volume V2 after putting in the pla-
centa was also recorded. The difference between V2 and V1 then gave the volume 
of water displaced and that also became the volume of the placenta. 

3) Diameter of Placenta: This was measured with a non-elastic measuring tape 
with accuracy of 1 cm. Measurement across both the largest and smallest diame-
ters were made. The average of largest (D1) and smallest (D2) diameters was 
taken as the diameter (D) of the placenta. 

4) Surface Area: The maternal surface area of the placenta was computed us-
ing the formula: 

Surface area = 1 2

4
D Dπ ×

, (where D1 is the largest diameter and D2 is the smallest 

diameter). 

5) Placental Thickness: The placenta was placed on a flat surface and a thin 
long graduated needle was inserted into the placenta, at the centre, at the margin 
and midway between the centre and margin. The average of the three recordings 
was taken as the thickness of the placenta which was analyzed in units of 0.10. 

2.3.2. Maternal Booking Biometric Indices 
Maternal booking lipid profile parameters included; TC, TG, HDL-C, LDL-C, 
systolic and diastolic blood pressures which were obtained on their first ANC 
visit. Two hundred and forty blood samples were collected after an overnight 
fast of at least 12 hours into a 3.5 ml vacutainer (BD Plymouth, SST II Advance 
Tubes, UK) and were stored at temperature of −80˚C in an ice-packed vaccine 
box and transported to the Wenchi Methodist Hospital Laboratory for the serum 
preparation and analysis. Serum and plasma were stored at −80˚C after centri-
fugation at 2000 g for 5 minutes until assaying. Fasting blood TC, TG and 
HDL-C were measured on Automated Chemistry Analyzer (Flexor junior, Vital 
Scientific N.V., The Netherland) with reagents from ELITech Group company, 
(SEPPIM S.A.S, France). The LDL-C was calculated using the Friedewald equa-
tion incorporated in the auto-analyzer as follows: 

LDL-C (mmol/L) = [TC (mmol/L) – (TG (mmol/L)/2.2 + HDL-C (mmol/L)]. 

2.4. Statistical Analysis 

Mean value ± SD was used for the descriptive characteristics of the study vari-
ables. Multivariate analysis of variance (MANOVA) was employed to model as-
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sociation between maternal booking biometric and placental measurements. 
First, correlation structure and cross correlations were developed to establish 

relationships between the maternal and placental data sets. The correlations be-
tween the variables were described as weak or strong with regards to the correla-
tion coefficient value. The models were then developed using step by step ap-
proach of multivariate analysis of variance. Six placental indices were modelled 
jointly with six predictors of maternal biometric indices using multivariate linear 
regression. P-value < 0.05 was considered statistically significant. Type II MANOVA 
tests: Pillai’s test statistics and a post hoc MANOVA procedure called descriptive 
discriminant analysis (DDA) were used to refit the final model. The models are 
presented with coefficients, standard error (SE), t-value and model p-value < 
0.05 for each predictor. The basic multivariate linear regression model contain-
ing standardized regression coefficients in predicting the corresponding out-
come of the response variable is generally expressed as: 

0 1 1 2 2 3 3
ˆ ˆ ˆ ˆ ˆˆ k kx x x xγ β β β β β= + + + + +� , 

where 
ŷ  is the predicted response variable. 

1̂ kβ �  are the estimated regression coefficients. 

0β̂  is the intercept when all of the explanatory variables are equal to zero. 
( )1, ,ix i k= �  is the estimated explanatory variable. 

In this study all statistical analyses were performed with IBM SPSS Version 
22.0 (SPSS Inc. Chicago, IL). 

3. Results 
3.1. Demographic and Clinical Characteristics  

of Study Participants 

Maternal demographic and clinical characteristics are shown in Table 1. The 
mean maternal age was 27.42 ± 6.10 years (range: 15 - 43 years) and that of par-
ity was 2.57 ± 1.42 births (range: 1 - 8 births). Mean gestational age was 36.60 ± 
2.46 weeks (range: 24 - 50 weeks). The mean maternal booking weight was 66.26 
± 11.17 kg (37 - 95 kg). The mean maternal height was 1.60 ± 0.07 m (1.30 - 1.80 
m). The mean waist circumference was 50.12 ± 12.08 cm (32 - 89 cm). Maternal 
booking BMI had mean of 25.80 ± 4.44 kg/m2 (14.81 - 41.42 kg/m2). 

The mean values of maternal prepregnancy systolic and diastolic blood pres-
sures were 118.81 ± 25.15 mmHg (range: 90 - 250 mmHg) and 75.04 ± 14.02 
mmHg (range: 50 - 120 mmHg) respectively. Total cholesterol and triglycerides 
had their respective mean and range to be 4.02 ± 0.09 mmol/L (range: 1.40 - 9.15 
mmol/L) and 1.47 ± 0.05 mmol/L (range: 0.38 - 6.92 mmol/L). Similarly, the 
mean HDL-C was 1.11 ± 0.47 mmol/L (range: 0.50 - 2.98 mmol/L). The LDL-C 
mean was 2.24 ± 0.83 mmol/L (range: 0.36 - 5.68 mmol/L). 

3.2. Descriptive Statistics of Placental Indices for Modelling 

The mean value for placental weight in this current study was 502.40 ± 103.70 g 
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(95% CI = 489.20 - 515.60). Mean values of placental diameter and thickness 
were 19.01 ± 2.41 cm (95% CI of 18.71 - 19.32) and 2.85 ± 0.53 cm (95% CI of 
2.78 - 2.92), respectively.  Placental area and volume recorded mean values of 
287.40 ± 74.28 cm2 and 623.20 ± 109.80 cm3 (95% CI = 278.00 - 296.90 and 
609.20 - 637.10) respectively. The mean number of cotyledons was 16.99 ± 3.47 
(95% CI of 16.55 - 17.43) as shown in Table 2. 

3.3. Pearson Correlation between Placental and Maternal Booking 
Biometric Indices 

Pearson cross correlation between placental and maternal booking measurements  
 

Table 1. Descriptive statistics of maternal demographic and clinical characteristics. 

Characteristic Mean ± SD Range 

Age (Years) 27.42 ± 6.10 15 - 43 

Parity 2.57 ± 1.42 1 - 8 

MWt (kg) 66.26 ±11.17 37 - 95 

MHt (m) 1.60 ± 0.07 1.30 - 1.80 

MWC (cm) 50.12 ± 12.08 32 - 89 

BMI (kg/m2) 25.80 ± 4.44 14.81 - 41.42 

SBP (mmHg) 118.81 ± 25.15 90 - 250 

DBP (mmHg) 75.04 ± 14.02 50 - 120 

TC (mmol/L) 4.02 ± 0.09 1.40 - 9.15 

TG (mmol/L) 1.47 ± 0.05 0.38 - 6.92 

HDL-C (mmol/L) 1.11 ± 0.47 0.05 - 2.98 

LDL-C (mmol/L) 2.24 ± 0.83 0.36 - 5.68 

MWt = maternal booking weight; MHt = maternal Height; MWC = maternal booking waist circumference; 
MHC = maternal hip circumference; SD = standard deviation; cm = centimeter; m = meter; SBP = systolic 
blood pressure; DBP = diastolic blood pressure; TC = total cholesterol; TG = triglycerides; HDL-C = high 
density lipoprotein; LDL-C = low density lipoprotein; mmHg = millimeter mercury; mmol/L = millimole 
per liter. 

 
Table 2. Descriptive statistics of placental measurements. 

Variables Mean ± SD Range 
95% CI of Mean 

Lower - Upper 95% CI 

PW (g) 502.40 ± 103.70 274.20 - 781.70 489.20 - 515.60 

PD (cm) 19.01 ± 2.41 13.50 - 27.50 18.71 - 19.32 

PT (cm) 2.85 ± 0.53 1.80 -4.05 2.78 – 2.92 

PAREA (cm2) 287.40 ± 74.28 133.60 - 592.40 278. 00 - 296.90 

PV (cm3) 623.20 ± 109.80 275.30 - 834.80 609.20 - 637.10 

P COTYL 16.99 ± 3.47 9.00 - 27.00 16.55 - 17.43 

PW= Placental Weight; PD = Placental Diameter; PT = Placental Thickness; PAREA = Area of Placenta; PV 
= Volume of Placenta; PCOTYL = Number of Placental Cotyledons; 95% CI = 95% Confidence Interval of 
Mean. 
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showed very weak correlations. From Table 3, maternal booking HDL showed a 
weak positive correlation with all the placental indices, similar to maternal total 
cholesterol which exhibited negative correlation with only the number of pla-
cental cotyledons. 

Maternal booking triglyceride correlated negatively with placental diameter, 
thickness, volume and number of cotyledons, but related positively with placen-
tal weight and area. Also, LDL exhibited negative correlations with placental area 
and number of cotyledons while showing positive relationship with placental 
weight, diameter, thickness and volume. 

3.4. Placental and Maternal Booking Lipid Profile Indices Modeling 

The intergroup mean differences of the data were established using multivariate 
analysis of variance (MANOVA) techniques.  To start with, the individual pla-
cental response variables (weight, diameter, thickness, area, volume and number 
of cotyledons) were analyzed against the four maternal booking visit lipid profile 
parameters (explanatory variables) using multivariate linear regression as shown 
in Table 4. 

 
Table 3. Pearson cross correlation between placental indices and maternal booking bio-
metric parameters. 

Variables Mcholesterol (R=) Mtriglyceride (R=) MHDL (R=) MLDL (R=) 

PW 0.052 0.022 0.029 0.026 

PD 0.020 −0.002 0.027 0.003 

PA 0.005 0.001 0.013 −0.010 

PT 0.064 −0.039 0.081 0.054 

PV 0.053 −0.007 0.029 0.032 

Pcot −0.025 −0.168 0.142 −0.052 

R = Correlation coefficient; PW = placental weight; PD = Placental diameter; PA = Area of Placenta; PT = 
Placental thickness; PV = Placental volume; Pcot = Number of cotyledon; Mcholesterol = Maternal booking 
cholesterol; Mtriglyderide = Maternal booking triglyceride; MHDL = Maternal booking high density lipo-
protein; MLDL = Maternal booking low density lipoprotein. 

 
Table 4. Multivariate regression models for placental and maternal booking biometrics indices. 

Predictor 
PW 

EST(SE) 
PD 

EST(SE) 
PA 

EST(SE) 
PT 

EST(SE) 
PV 

EST(SE) 
NCOT 

EST(SE) 

Intercept 505.591 (46.999) 19.600 (1.095) 306.906 (33.689) 29.465 (2.340) 647.179 (49.725) 17.904 (1.519) 

MTC 61.911 (42.397) 0.670 (0.988) 19.363 (30.396) 0.647 (2.165) 96.270 (44.864)* 1.067 (1.370) 

MTG −24.725 (21.090) −0.314 (0.492) −9.023 (15.120) −0.510 (1.077) −44.755 (22.317)* −1.172 (0.682) 

MHDL −54.944 (43.467) −0.560 (1.013) −17.420 (31.163) 0.088 (2.220) −88.662 (45.996)* 0.071 (1.405) 

MLDL −58.471 (42.858) −0.669 (0.999) −20.302 (30.727) −0.446 (2.189) −91.394 (45.352)* −1.589 (1.385) 

PW = placental weight; PD = Placental diameter; PA = Area of Placenta; PT = Placental thickness; PV = Placental volume; NCOT = Number of cotyledon; MSBP = 
Maternal booking systolic blood pressure; MDBP = Maternal booking diastolic blood pressure; MTCl = Maternal booking cholesterol; MTG = Maternal booking 
triglyceride; MHDL = Maternal booking high density lipoprotein; MLDL = Maternal booking low density lipoprotein; EST = Estimation; SE = standard error; 
*p < 0.05. 
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From Table 4, the joint effects of the maternal booking lipid profile parame-
ters on placental volume in the multivariate linear regression models could be 
expressed in mathematical equation as: 

PV = 647.179 + 96.270MTC − 44.755MTG − 88.662MHDL − 91.394MLDL, (p < 0.05), 

where MTC is maternal total cholesterol, MTG is the maternal triglyceride, MHDL is 
the maternal high-density lipoprotein and MLDL is the maternal low-density li-
poprotein. 

In order to evaluate the performance of the multivariate linear regression 
models in predicting the outcome of the placental indices, a robust Type II 
MANOVA test-Pillai’s test statistic was used. The result of the Pillai’s test statis-
tic is presented in Table 5. Even though there were statistically significant, the 
joint effect of maternal TC, TG, HDL-C and LDL-C on placental variables as 
observed in Table 5, the Pillai’s test statistic thus shows that none of the mater-
nal biometric variables could independently predict the outcome of any of the 
placenta variables. 

4. Discussion 
4.1. Descriptive Statistics of Placental and Maternal Booking 

Biometric Indices 

The present study found the mean values of placental weight, diameter and 
thickness to be 502.40 ± 103.70 g, 19.01 ± 2.41 cm and 2.85 ± 0.53 cm respec-
tively. The mean placental area, volume and number of cotyledons were also re-
corded as 287.40 ± 74.28 cm2, 623.20 ± 109.80 cm3 and 16.99 ± 1.47 in that or-
der. These values demonstrate that morphological characteristics of the studied 
placentae were normal. The finding of this present report is comparable to the 
results of placental morphology outcome in preeclampsia and normotensive 
pregnancy study which recorded mean placental weight of 502.00 ± 58.42 g, and 
diameter of 18.70 ± 1.55 cm. Likewise, the mean thickness was estimated to be 
2.30 ± 0.43 cm and number of cotyledons to be 18.90 ± 1.98 for the control 
group as these values were higher than that of the study group [12]. In another 
study, the mean placenta weight, area and volume were also recorded as 401.80 ±  

 
Table 5. Type II MANOVA Tests: Pillai’s test statistic on maternal booking biometrics 
and placental parameters. 

Predictors Df test stat approx F num Df den Df Pr (>F) 

Mtcholesterol 1 0.025206 1.00845 6 234 0.4204 

Mtriglyceride 1 0.035737 1.44538 6 234 0.1981 

MHDL 1 0.021250 0.84672 6 234 0.5350 

MLDL 1 0.025771 1.03167 6 234 0.4053 

Mtcholesterol = Maternal total cholesterol; Mtriglyceride = Maternal triglyceride; MHDL = Maternal high, 
density lipoprotein; MLDL = Maternal low-density lipoprotein; Df = Degree of freedom; test stat = test, sta-
tistic, approx; F = approximation based on F-distribution; num Df = numerator degree of freedom; den Df 
= denominator degree of freedom; Pr (>F) = significance level of F-ratio. 
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54.62 g, 212.48 ± 54.51 cm2 and 439.48 ± 135.14 cm3 respectively for the nor-
motensives and these were also significantly higher than those in the study 
group [13]. The observed results of this current study and others confirm that, in 
normal pregnancies the morphometric parameters of placenta are higher than in 
complicated pregnancies. 

In this current study, mean values of maternal booking lipid profile parame-
ters included; total cholesterol, 1.48 ± 0.77 mmol/L triglyceride, 1.11 ± 0.47 
mmol/L HDL-C and 2.24 ± 0.84 mmol/L LDL-C. The observed mean values of 
maternal booking serum concentrations of TC, TG, HDL-C and LDL-C were 
lower than the first trimester mean values of maternal lipids recorded in other 
studies [14] [15] [16]. This is in line with the observations that, serum levels of 
maternal lipids increase significantly with advancement in gestation. The rise in 
concentration of maternal lipids as pregnancy progresses is attributed to the in-
creased foetal energy demand on maternal metabolism. Thus, there is therefore a 
switch from carbohydrate metabolism in providing energy to lipid metabolism 
which serves as alternative energy pathway for the developing foetus. Also there 
is high demand for cholesterol in the synthesis of plasma membranes of the cells 
as organogenesis begins [16]. 

4.2. Pearson Correlation between Placental and Maternal  
Booking Visit Lipid Profile Indices 

The relationships between placental indices and maternal booking biometric in-
dices were found to be weakly correlated in the present study. Both TC and HDL 
showed positive correlation with almost all the placental indices with only TC 
relating negatively with number of placental cotyledons. The levels of TG corre-
lated positively with only placental weight and area while correlating negatively 
with diameter, thickness, volume and number of cotyledons. The LDL levels 
negatively correlated with placental area and number of cotyledons but showed 
positive relation with the weight, diameter, thickness and volume. 

It appears that currently there is little or no information on correlation be-
tween maternal booking visit lipid profile indices and placental morphometry as 
observed by the present study. However, maternal booking lipid profile parame-
ters and pregnancy outcome have been extensively studied with the focus on its 
relationship with racial/ethnicity [17] [18], preterm birth [19], cardiovascular 
risks [20], gestational body mass index (BMI) and diabetes mellitus [21] [22] and 
birth indices [23], of such study used maternal measurements at first antenatal 
visit and found positive correlation of placental volume with maternal weight, 
BMI and haemoglobin [24]. Another study also reported that booking risk of 
cardiovascular incidence is likely to have adverse consequences on birth out-
come as a result of dysfunctional placenta. 

The weak non-significant correlations of this present study probably could 
mean that the booking visit biometric recordings at first antenatal visit set the 
preliminary stage for further progression of gestation. It is evident that maternal 
blood pressure and lipid levels increase with advancing gestation [25] [26], while 
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the placenta begins to become fully functional after week 26 of gestation [27]. 

4.3. Maternal Booking Visit Biometric and Placental  
Indices Modeling 

Following the weak Pearson correlations observed between maternal booking 
biometric measurements and placental morphometric indices in this study, the 
effects of interaction terms between maternal booking biometric and placental 
morphometric indices were tested by developing multivariate linear regression 
models for the prediction of successful outcome. Six models were fitted with 
placental response variables (weight, diameter, thickness, area, volume, number 
of cotyledons) against four maternal explanatory variables (TC, TG, HDL-C and 
LDL-C). Explanatory variable with p < 0.05 in at least one of the six models was 
included in a final model. The booking visit lipids namely TC, TG, HDL-C and 
LDL-C, all had significant joints effect on placental volume (p < 0.05). This im-
plies that all maternal booking lipids could predict placental volume. The com-
bined estimation of the joint effects between maternal booking biometric indices 
and other placental response variables however, were not significant. 

In order to evaluate the performance of the multivariate linear regression 
models in the prediction of outcome of placental indices, a Type II MANOVA 
Test-Pillai’s Test statistic was performed. Even though maternal booking lipids 
had significant joint effect on the placental volume, Pillai’s Test statistics showed 
that none of booking lipids could independently predict the placental outcome. 
The findings of the present study probably add up to the growing body of evi-
dence on the importance of placental transfer of these maternal fuels. Though 
the mechanism underlying the prediction of placental volume by these maternal 
booking lipids is not clear, it may be attributed to the availability and quantity of 
cholesterol transporters localized in the placenta. The placenta is key in the 
transfer of cholesterol from the mother to foetus and is known that in the first 
week of life, the foetus solely depends on maternal cholesterol as the main source 
of structural and functional development [5]. Placental trophoblast has been 
found to express significant level of low density lipoprotein (LDLR) receptors, 
very low-density lipoprotein (VLDLR) receptors, scavenger receptor class B type 
I (SR B1) and Apo-protein B-100 (ApoB-100) with all of them facilitating the 
transportation of cholesterol to the foetus [28]. One study postulated that, early 
first trimester abnormal serum parameters directly related to abnormal placental 
morphometric variables culminating in poor perinatal outcome. It was realized 
that an abnormal early first trimester trophoblast invasion led to variations in 
the placental morphology [29]. Therefore, markers of early first trimester pla-
cental function are crucial in initiating maternal-foetal exchange in pregnancy. 

Hence, the volume of placenta which is an indication of the amount of sub-
stances it contains including large amount of trophoblast cells could contribute 
to the serum lipid transport efficiency. Following scarcity of literature in relating 
placental volume to maternal booking lipids, it is tempting to speculate that, the 
prediction of placental volume by these maternal booking lipids clearly shows foetal 

https://doi.org/10.4236/oalib.1107876


S. Bimpong et al. 
 

 

DOI: 10.4236/oalib.1107876 11 Open Access Library Journal 
 

dependency on maternal cholesterol supply during first trimester of gestation. 

5. Conclusions 

The mean values of placental indices observed in the current study were similar 
to the findings of studies of placentae from normal uncomplicated pregnancies. 
Also, the Pearson correlation structure developed for maternal booking visit 
lipid profile and placental indices showed weak relationships. 

It was found that all maternal booking visit lipids (TC, TG, HDL-C, LDL-C) 
could jointly predict the outcome of placental volume. However, none of the in-
dividual lipids could predict the outcome of the placental volume independently. 

The multivariate multiple regression equation for maternal booking visit lip-
ids to predict placental volume is therefore expressed as: 

PV = 647.179 + 96.270MTC − 44.755MTG − 88.662MHDL − 91.394MLDL, (p < 0.05). 
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