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Abstract: Background and Objectives: A significant number of women experience adverse pregnancy outcome 
related to placental insufficiency and there is a need to accurately prediction of these adverse outcome by simple 
reproducible method. The aim of this study was to investigate possible value of assessing placental volume by two-
dimensional (2D) ultrasonography in the prediction of adverse pregnancy outcomes. Methods: Prospective 
observational study carried out in obstetrics and Gynecology Department and included 122 pregnant women at 18-
24 week gestation presented for antenatal care attending Zagazig University Hospitals then divided into 2 groups 
according to complication during pregnancy till time of delivery group (A): control group and group (B): Involve 30 
pregnant women with complicated pregnancy Results: significant high placental thickness, height, width, volume in 
group A compared to group B but insignificant difference in placental site between both groups. The observation of, 
significant high difference in neonatal weight and Apgar score in group A compared to group B is correlated with 
difference in placental parameters between both groups. 
[Mohammed El-Husseny Radwa. Evaluation of 2D Placental Parameters in Relation with Pregnancy Outcome 
A Prospective Study. Life Sci J 2019;16(9):1-8]. ISSN: 1097-8135 (Print) / ISSN: 2372-613X (Online). 
http://www.lifesciencesite.com. 1. doi:10.7537/marslsj160919.01. 
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1. Introduction 

Despite improved antenatal monitoring involving 
careful examination, however, there is considerable 
disappointment that may delay determination of most 
LBW infants may still be of great concern. Hypoxia, 
fetal distress, long-term disability and fetal death are 
possible consequences for LBW infants. Determining 
fetal failure to reach its potential to grow, although its 
bio-measure may exceed the criterion to the mean is of 
paramount importance. This indicates that early 
determination of intrauterine growth retardation will 
be useful in obstetric care and neonatal care. Reduced 
placental size occurs before fetal growth handicap 
(Wolf et al., 1989). 

The average term infant at birth weights about 
3000 to 3600 gm. During the second half of 
pregnancy, the fetal weight increases in a linear 
manner with time until about the37th week of 
gestation and then the rate slows variably. A related 
term is Low birth weight (LBW), it is an infant its 
birth weight lower than 2500 g (5 lb 8 oz), regardless 
of gestational age at the time of birth. Related 
definitions include Very Low Birth Weight (VLBW) 
which is less than1500 g, and Extremely Low Birth 
Weight (ELBW) which is less than 1000 g (Farah et 
al., 2009). 

Intrauterine growth restriction (IUGR) is a 
condition that the fetus is incapable of acquiring its 
genetically confirmed potential size. Exclusion of 
small gestational age (SGA) fetuses that were not 

growth restricted aiming at detection of fetuses at risk 
for modifiable but otherwise poor outcomes is very 
evident in this pathology oriented definition 
(Ashworth et al, 2010). 

Moderate and severe fetal growth restrictions 
(FGR) are defined as: birth weight in the third to tenth 
percentile and less than third percentile, respectively. 
Normal term infants Fetal weight more than 2500 g is 
typical in term infants by 37 weeks gestation 
(Blackwell et al, 2001) 

Adverse pregnancy outcome including IUFD and 
IUGR is closely linked with abnormally low placental 
weight (Gilbert and Danielsen, 2003). Routinely 
ordered prenatal obstetric ultrasound (US) is used for 
screening intent at 11 to 14 weeks for nuchal 
translucency in rating of Down syndrome, at 18 – 20 
weeks for an anatomic survey Also at 32 – 36 weeks it 
could be used for estimating fetal size and location. 
Lack of assessing placental volume on such USs, in 
spite of the fact that it is directly accountable for the 
growth and well-being of the developing fetus is a 
great pitfall (Arleo et al., 2013) 

Despite key role played by placenta in assisting 
fetal growth, prenatal placental measurement is quite 
restricted. Failure to yield clinically useful tools and 
Poor reproducibility are limitation facing early efforts 
to classify placenta by sonographic appearance aiming 
at prediction of adverse pregnancy outcomes (Moran 
et al., 2011).  
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Hafner et al. (2003) studied three dimensional 
(3D) placental measures especially placental volume 
as a predictor of reverse pregnancy outcome. Despite 
being possibly predictive of small-for-gestational-age 
(SGA). Limitations include technical complexity, need 
for specialized training (Schwartz et al., 2010). 

Azpurua et al. (2010) ascertained the feasibility 
of accurate prediction of placental weight utilizing 
routine two-dimensional ( 2D) ultrasound to get 
placental width, height and thickness, that in 
conjugation is used to estimate the convex – concave 
shell volume of the placenta. Being delicate, simple, 
rapid, and practical for routine prenatal care, routine 
use or selective use for high-risk patients with reduced 
fetal movement and IUGR is very valuable. Routine 
surveillance of estimated placental volume (EPV) may 
aid more vigilant prenatal care and decrease incidence 
of unexpected IUFD. 
Aim of the work  

The aim of this study was to investigate possible 
value of assessing placental volume by two-
dimensional (2D) ultrasonography in the prediction of 
adverse pregnancy outcomes. 
Patients and Methods 

Type of study: Prospective observational study. 
This study was conducted in obstetrics and 

Gynecology Department (Outpatient Clinic and 
Inpatient Ward in Emergence Unit), Zagazig 
University Hospitals. 

Duration of the study: The study was from 
January 2017 to January 2018. 

Study included: The study include 122 pregnant 
women at 18-24 week gestation presented for 
antenatal care attending Zagazig University Hospitals. 
(Outpatient Clinic) 

Sample size justification: The sample size was 
estimated to be 122 patients calculated by open EPI 
(Schwartz et al., 2012). 

 Occurrence of adverse pregnancy outcomes 
in normal expected placental volume (EPV) 1%. 

 Occurrence of adverse pregnancy outcomes 
in abnormal expected placental volume (EPV) 14.4%. 

 Confidence level 95%. 

 Power 80 % 
Inclusion criteria: 

 Singleton viable pregnancy. 

 Gestational age 18-24 wks. By sure of date or 
documented 1sttrimestric u/s to insure gestational age. 
Exclusion criteria: 

 Patient younger than 18 years. 

 Patient older than 35 years. 

 Multiple pregnancies. 

 premature rupture of membrans. 

 Presence of fibroid related to placental site of 
insertion. 

 Retroplacental hematoma. 

 Placental anomalies as abnormalities in size 
and shape (Diffuse, accessory, bidiscoid and placenta 
accreta), and abnormalities in position as low lie 
placenta or placental choriangioma.  
Ethical Considerations  

Proposal acceptance was taken from the 
Institutional Review Board (IRB) of the faculty of 
medicine, Zagazig University. Informed consent was 
taken from all patients. 
Methodology: 
Each pregnant woman was subjected to:  

1. Complete history taking: Thorough history 
with special emphasis on: 

 Personal history. 

 Obstetric history including Menstrual 
history: 

- 1st day of last menstrual period check 
regularity and reliability of date. 

- Gestational age. 

- Expected date of delivery. 

 History of the present pregnancy: presence 
of risk factor: 

- Presence of hypertension, Presence of 
diabetes mellitus, Presence of renal disease, Alcoholic 
intake, Cigarette smoking and Drug intake. 

 
2. Examination: 
A. General examination: 

- Assessment of vital data (blood pressure, 
pulse). 

- Estimation of blood sugar level. 
B. Abdominal examination to asses the fundal 
height. 
C. Maternal weight and height. 
Methods: 

 Singleton gestations were presented for 
anatomic survey between 18-24 weeks' gestation were 
involved in this investigation. 

 Placental location and shape was estimated 
using standard (2D) ultrasound techniques. 

 Placental thickness was calculated at the level 
of the cord insertion thus preserving close proximity to 
the perpendicular of the placental surface. 

 Maximal width and height were obtained in 
an image of the placental. Visualization of both 
placental edges simultaneously can be achieved by 
slight anglulation of The probe. 
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 Placental volume was estimated using the 
convex – concave, shell formula: v = ( π T / 6 )* [ 4 H 
( W-T ) + W ( W-4 T) + 4 T2 ] 

(Where v = volume; w = maximal width; h = 
height at maximal height; T = thickness at maximal 
height). 

 

 

 
Fig. (1): (A) Diagram presenting parameters evaluated to estimate calculated placental volume (EPV). 
(B) Representative scan used to generate (EPV). 
W (D0): Maximal width, H (D2): Height at maximal height, T (D1): Thickness at Maximal height. 

 

 In addition to placental measurements, other 
variables were involved. 

- Date of scan ( working gestational age ) 

- Estimated date of delivery. 

- Fetal biometric measurements (head 
circumference, biparietal diameter, abdominal 
circumference, femur length, estimated fetal weight ) 

 The parameters of labor and delivery were 
queried for these singleton deliveries during study 
period. 
So collected variables: included: 

1. Placental measurements: 

- Thickness, height, width. 

- Placental volume calculation. 
1. Fetal biometric measurements. 
2. Gestational age. 
3. Expected date of delivery. 

Then the patient was follow up until the date of 
delivery and the following was recorded: 
4. Date of delivery. 
5. Gestational age at delivery 
6. Maternal age at delivery. 
7. Birth weight. 
8. Infant gender. 
9. 1 min & 5 min APGAR score. 
10. Admission to NICU 

 

  
Fig. (2): To avoid observer variation: all ultrasonographic examination was performed by the same sonographer 
using a medison x5 ultrasound machine trans-abdominal 4.0 MHZ probe (Outpatient Clinic), Zagazig University 
Hospitals. 
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3. Results 
The current study is prospective cohort study 

which was carried out at Zagazig University Hospital 
(out patient clinic) 

The study include 122 pregnant women at 18-24 
week gestation presented for antenatal care and then 
followed till delivery 10 cases were lost to followed 
up. 

The residual 112 patients were notice d for the 
correlation of placental measurements and their 

outcome was divided into 2 groups according to 
complication during pregnancy till time of delivery 
and there outcome into: 

 Group (A): Involve 82 apparently normal 
pregnant women with uncomplicated pregnancy till 
time of delivery and present as a control group. 

 Group (B): Involve 30 pregnant women with 
complicated pregnancy. 

 
Table (1): Placental evaluation and Neonatal birth weight in studied groups. 

Placenta 
Group A Group B 

P 
Mean ± SD Mean ± SD 

 Thickness (cm) 3.5±0.6 2.7±0.4 0.0001* 

 Height (cm) 4.4±0.7 3.3±0.6 0.0001* 

 Width (cm) 11.6±1.2 10.7±1.1 0.003* 

 Volume  260±70.8 176.4±39.5 0.0001* 

 Neonatal birth weight (gm) 3183.4±407.3 2567.8±517.1 <0.0001* 

 
Table (1) show significant high placental thickness, height, width, volume in group A compared to group B. 

 
Table (2): Placental evaluation in studied groups according to placental site. 

Placenta 
Group A Group B 

P 
No. % No. % 

Site 

 Anterior 33 40.2 8 26.7 

0.273 
 Posterior 30 36.6 13 43.3 

 Fundal and anterior 8 9.8 3 10 

 Fundal and posterior 6 7.3 4 13.3 

 Fundal 5 6.1 2 6.7 

 
There is insignificant difference in placental site between both groups. 

 
Table (3): Show the outcome between the 2 different groups represented by Neonatal Birth weight (NBW) 
Apgar Score (At 1 min), (At 5 min).  

Neonatal 
Group A Group B 

P 
Mean ± SD Mean ± SD 

 Weight 3192±431 2555±522 0.0001* 

 Apgar 1min 7.1±2.2 3±1.9 0.0001* 

 Apgar 5min 8.6±2.1 5.1±2.7 0.0001* 

 
Table (3): Show significant high neonatal weight and Apgar score in group A compared to group B. 

 
Table (4): Comparison of Duration of NICU admission/day in studied groups. 

Neonatal 
Group A Group B 

P 
No. % No. % 

NICU admission 
 No  0 0 14 46.7 

0.0001* 
 Yes 82 100 16 53.3 
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Table (5): Fetal outcome between the 2 studied groups. 

Neonatal 
Group A Group B 

P 
No. % No. % 

Fetal outcome 

 Normal 80 97.6 0 0 

0.0001* 

 Still birth 0 0 1 3.3 

 SGA 0 0 7 23.3 

 IUFD 0 0 4 13.3 

 IUGR 0 0 14 46.7 

 Preterm delivery 2 2.4 4 13.3 

 
4. Discussion 

Disturbed gas and nutrients exchange and 
diminished placental size are possible consequences of 
placental insufficiency (Toal et al, 2008). Higher 
incidence of small for gestational age (SGA) fetuses 
and adverse pregnancy outcome (APO) was closely 
correlated with small placental volume (Law et al, 
2009 and Proctor et al, 2009).  

Nowadays, considerable importance was paid to 
early prediction and detection of high risk pregnancies 
e.g. SGA and preeclampsia. Timely recognition of 
fetal growth restriction (FGR) and fetal surveillance 
result in better pregnancy outcome and lower 
morbidity (Schwartz et al, 2012). 

Convenient perfusion of uterine artery and 
exchange of nutrients via placenta and umbilical artery 
is of ultimate importance for appropriate fetal growth 
An incidence of 4-8% and 6-30% of the newborns in 
developed and developing countries was estimated to 
suffer from FGR. (Kliman, 2000; Baschat and 
Hecher, 2004) 

Normal birth weight and consequently formation 
of a healthy fetus is the ultimate result of normal 
placental function and structure. Precise arrangement 
of prenatal care aiming at early detection of any 
fetoplacental unit pathology helps obstetrician to 
check placental bed and villi changes. (Afrakhteh 
and her co-workers, 2013). 

Sonographic evaluation of the placenta seems to 
be useful in early APO survillance. Development of a 
screening tool to diagnose placental insufficiency 
aiming at prediction of abnormal fetal growth 
including uterine artery Doppler (UAD) indices and 
placental volumetric assessment using two-(2D) and 
three-dimensional (3D) sonographic measurements 
(Baschat and Hecher, 2004). 

Evaluating placental weight utilizing (3D) 
sonography is time-consuming and demands 
expensive technology and expertise. Evaluation of 
estimated placental volume (EPV) by two-dimensional 
sonography and actual placental weight after delivery 
was noticed to be significantly correlated. Besides 
providing immediate estimation of placental volume, 
this method is quick, simple, and precise that makes it 

a good choice for both routine and selective use. 
Hopefully, routine EPV monitoring may reduce the 
rates of unexpected IUFD and other potential perinatal 
complications. (Azpurua et al, 2009). 

This study was conducted to examine potential 
advantage of two-dimensional (2D) volumetric study 
in the prediction of adverse pregnancy outcomes. A 
potential cohort study which was carried out at 
Zagazig University Hospital (out patient clinic) on122 
pregnant women at 18-24 week gestation presented for 
antenatal care and then followed till delivery. Drop out 
ratio of 10 cases were lost to follow up. The residual 
112 patients were recognized for the correlation of 
placental measurements and their outcome and was 
divided into 2 groups according to complication 
during pregnancy till time of delivery and there 
outcome into: Group (A) involve 82 apparently normal 
pregnant women with uncomplicated pregnancy till 
time of delivery and present as a control group while, 
Group (B) involve 30 pregnant women with 
complicated pregnancy. 

In this study, a significant high placental 
thickness, height, width, volume were detected in 
group A compared to group B. while, There was 
insignificant difference in placental site between both 
groups. Also, a significant high neonatal weight and 
Apgar score in group A compared to group B were 
detected. 16 (53.3%) newborns were admitted in 
NICU in group B, while 2(2.4%) newborns in group A 
were admitted in NICU.  

In group B; fetal complications were 1(3.3%) 
still birth baby, 4(13.3%) IUFD babies as well as 
preterm babies, 7(23.3%) SGA babies and 14(46.7%) 
IUGR babies. Maternal complications were 4(13.3) 
preeclampsia, preterm and anemia, 3(10%) eclampsia, 
HTN and uncontrolled DM, 2(6.6) PIH, 5(16.6%) 
gestational DM, 1(3.3) SLE and Sudden accidental 
hemorrhage. 

These results are in agreement with study done 
by (Khazardoost et al., 2014) that detected significant 
correlation of placental height and volume with 
neonatal weight. Mean placental thickness and height 
was lower in adverse pregnancy outcome group (APO) 
than the normal outcome group. 
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In this study, a significant positive correlation 
was observed in both groups between placental 
thickness, placental volume and neonatal birth weight. 
Reduced placental volume and vascularization 
associated with uterine artery Doppler velocimetry 
changes is noticed in severe fetal growth restriction 
(Abulé et al, 2016) 

It was recorded that there were smaller, volume, 
length, width, weight and disc area in placentas by 
about ~25% percentage from pregnancies ending in 
adverse outcome (Higgins et al, 2015). Also, 
significant positive correlation between placental 
thickness and birth weight in the second and third 
trimesters were detected by Afrakhteh and her co-
workers (2013).  

Adegoke et al., (2013), stated that 2D prenatal 
ultrasound measurement of placental thickness is an 
accurate indicator of the genuine placental weight and 
volume and a positive prospective of the birth weight. 
Low birth weight is statistically correlated with 
decreased placental thickness notably less than 20 
mm. Ultrasonic estimation of placental thickness and 
grading can strictly predict the actual placental weight 
and volume and also predict recurrent occurrence of 
placental insufficiency related complication. 

In the late second and third trimester, Results 
indicate presence of correlation of ultrasonographic 
gestational age in FGR pregnancies and 2D placental 
thickness, and when compared to group B, group A in 
26th and 27th weeks and 30th and 31th weeks clearly 
demonstrate statistically significant lower thickness of 
placenta. (Betty et al, 2013). A study concluded that 
measuring placental thickness at umbilical cord 
insertion level may be considered as an accurate 
sonographic indicator in assessment of gestational age 
there was a trend towards positive correlation and 
linear equations of relationship was noticed between 
ultrasonographic gestational age and placental 
thickness in two groups. (Betty et al, 2013). 

Cooley et al, (2013) stated that antenatal 
detection of placental disease may be facilitated by 2D 
Ultrasonography of the placenta. Decreased second 
trimesteric placental thickness in pregnant patients 
complicated by chorioamnionitis (Cooley et al, 2013). 
A rapid, simple and clinical beneficial procedure to 
predict early warning signs is 2D Ultrasonographic 
assessment of placental thickness which could be done 
virtually by any obstetrician center. 

Placental volume measured at mid-pregnancy 
was correlated to birth weight (Kinare et al., 2000). 
Karthikeyan et al., (2012) showed that placental 
thickness correlation of with fetal growth and 
gestational age was demonstrated. Although growth-
restricted fetuses demonstrate lower positive 
correlation, this correlation still exists with increasing 

placental volume with rising gestational age, 
(Damodaram et al, 2010). 

It was noticed that significant positive correlation 
exists among placental thickness and evaluated fetal 
weight in both second and third trimesters in a non-
IUGR group (Abu et al, 2009). 

A study investigated the relationship between 
growth parameters and placental thickness clearly 
demonstrated that the earliest allusion of fetal growth 
retardation may be suboptimal placental thickness for 
gestational age. (Ohagwu et al, 2009). 

Elchalal et al. (2000) noticed correlation of 
gestational age throughout pregnancy with linear 
increase of placental thickness. The authors showed 
that expansion of placental thickness is a useful tool 
assisting management of at risk feti but not diagnostic 
of any specific disorder. Also, they observed at term 
both in fetal weighting above 4,000 g or less than 
2,500 g there is a higher percentage of thick placentae. 
Nevertheless, they did not find any difference between 
patients with thick placenta and control group in terms 
of coexistent medical disorders diabetes and 
hypertension. Also, Ultrasonographic placental 
diameter and thickness measurements appeared to be 
of prognostic value in identifying the subsequent 
occurrence of fetal growth retardation. Cut off value of 
a placental diameter of 18 cm and placental thickness 
of 2 cm at 36 weeks gestation was proposed to predict 
low birth weight infants (Habib 2000).  

Our results are in disharmony with a study by 
Miwa et al., (2014), who detected that gestational age 
at delivery was earlier and birth weight was smaller in 
the women with thick placenta than in patients without 
thick placenta. 

 Odibo et al., 2011 detected preeclampsia in 
7.7%, gestational hypertension in 9.0% and SGA in 
38.0% in studied cases. Lack of significant difference 
regarding placental volume was observed between 
pregnancies with adverse outcomes and those 
without. Also, earlier studies detected that women 
with ITP or preeclampsia had thicker placenta in 
comparison with normal pregnant women (Jauniaux, 
1992; Dombrowski, et al, 1992). Moreover, Raio et 
al., 2004 stated that abnormally thick placentas have 
been correlated with adverse pregnancy outcome. 
 
5. Conclusion 

The routine assessment of placental parameters 
especially placental volume during routine obstetric 
ultrasound at 18-14 weeks represent a valuable 
inexpensive tool for prediction of adverse pregnancy 
outcome. 
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