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Introduction
Placenta previa is one of the obstetric morbid issues with 

increasing frequency arising due to raised rates of cesarean 
section deliveries all over the world. Prior cesarean section 
scar is a risk factor for adhesive placental disorders that gives 
a spectrum of bleeding issues during delivery [1,2]. Abnormally 
adherent placenta in conjunction with placenta previa not only 
causes bleeding issues during gestation and pregnancy but has 
an impact on the normal development and functions of the pla-
centa affecting the developing fetus intra uterine [3,4]. Defective 
vascularization and insufficiency as regards tissue oxygenation 
and perfusion within the previous scar zone is correlated to local 
failure of re-epithelialization and decidualization which have an 
impact on the physiological process of implantation and placen-
tation resulting in increased uterine artery resistance. All those 
changes could affect the fetal growth rates and patterns resulting 
in small for gestational age neonates due to greater incidence of 
placental vascular supply lesions [5,6]. Placenta previa coexist-
ing with placenta accrete is well known to have morbid mater-
nal complications. However, the influence on fetal growth and 
development is an area of raising research interest that must be 
investigated sufficiently [7,8].

 
Aim of the Work

To investigate the possible correlation between placentation 
abnormalities and fetal growth restrictive issues.

Materials and Methods
A retrospective, research study of 72 research study sub-

jects. Patients having a singleton gestation diagnosed between 
20 and 36 weeks of gestation with a placenta previa, both with 
and without placental adhesive disease in which sonographic 
data and clinical outcomes were available over a 2 years period 
from January 2016 till February 2018 in Obstetrics and Gynecol-
ogy Department, Zagazig University, Zagazig, Egypt. Exclusive re-
search criteria involved all multiple pregnancies and coexisting 
medical comorbidities such as DM or hypertension with preg-
nancy. The fetal sonographic indices and parameters with diag-
nosis of abnormal placentation was diagnosed within prenatal 
period of gestation by a fetal medicine specialist implementing 
both transabdominal and transvaginal sonographic approaches. 
Gestations have been all dated by usage of last menstrual period 
and verified by crown-rump sonographic parameter before 14 
gestational weeks or biparietal diameter and femur length be-
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regards maternal age ,parity ,gestational age mean +/-SD , gestational age at delivery, delivery before 37 gestational weeks, birth weight mean 
+/- SD birth weight below 10th and above 90th centiles (p values =0.215, 0.583, 0.868, 0.059, 0.713, 0.697, 0.882, 0.659. There was statistical 
significant difference as regards EFW on sonography (centiles) (p value =0.033).

Conclusions: The current research study findings have shown that, cases presenting with placenta previa without placental adhesive 
disease, cases having placenta previa in conjunction with placental adhesive disease are not at greater clinical risk of small for gestational age.
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yond 14th gestational weeks. Hadlock formula was used for esti-
mated fetal weight calculation and obtaining corresponding cen-
tiles. Gestational and delivery research data have been gathered 
from hospital recording system. 

The presence and severity of any Placental adhesive disease 
was assessed at delivery by a consultant obstetrician and from 
histopathological results if a hysterectomy or a partial myome-
trial resection have been surgically conducted. Cases of placenta 
previa coexisting with placental adhesive disease have been sub 
categorized in accordance to villous invasiveness depth into ad-
herent previa-PAS (clinical grade 1 or histopathological diagno-
sis of accreta) and invasive previa-PAS (clinical grades 2, 3a or 3b 
or histopathological diagnosis of increta or percreta). The study 
was approved by the Ethical committee of the Obstetrics and Gy-
necology Department, Zagazig University.

Statistical Analysis 
Data were collected, revised, coded and entered to the Sta-

tistical Package for Social Science (IBM SPSS) version 23. The 
quantitative data were presented as mean, standard deviations 
and ranges when parametric and qualitative variables were pre-
sented as number and percentages. The comparison between 
groups regarding qualitative data was done by using Chi-square 
test and/or Fisher exact test when the expected count in any cell 

found less than 5. The comparison between two independent 
groups with quantitative data and parametric distribution was 
done by using Independent t-test. Also, the comparison between 
more than two independent groups with quantitative data and 
parametric distribution was done by using One Way ANOVA fol-
lowed by post hoc analysis when significant. The confidence in-
terval was set to 95% and the margin of error accepted was set 
to 5%. So, the p-value was considered significant at the level of 
< 0.05.

Result
Table 1 reveals and displays the correlation between the 

various research categorical groups (low lying placenta, placen-
ta previa, previa with adhesive abnormalities) in which there 
was no statistical significance between all research categories 
as regards maternal age, smoking, fetal gender, Estimated fe-
tal weight, birth weight mean±SD, birth weight below 10 and 
above 90 centiles (p values=0.539, 0.921, 0.972, 0.723, 0.756, 
0.914, 0.977 consecutively), however as regards primiparous 
there was statistical significant difference between research 
groups (p values=0.000, 0.017, 0.000, 0.016), gestational age at 
diagnosis (p values =0.000), gestational age at delivery (p val-
ues=0.012, 0.002, 0.002) delivery before 37 gestational weeks (p 
values=0.016, 0.012, 0.017 consecutively). 

Table 1: Clinical characteristics of low-lying placenta, placenta previa and previa-PAS.

Low Lying 
Placenta No. = 16

Placenta Previa 
No. = 36

Previa-PAS 
No. = 20 Test Value P-Value P1 P2 P3

Maternal age, Mean±SD 33.15±3.4 34.10±4.3 34.6±3.5 0.624* 0.539 - - -

Primiparous, no. (%) 11 (68.75%) 12 (33.3%) 1 (5.0%) 16.256• 0 0.017 0 0.016

Fetal sex, no. (%)    0.056• 0.972 - - -

Male 8 (50.0%) 19 (52.8%) 10 (50.0%)      

Female 8 (50.0%) 17 (47.2%) 10 (50.0%)      

GA at diagnosis (weeks), mean±SD 28.3±2.4 21.7±3.5 28.8±2.6 45.763* 0 0 0.557 0

EFW on ultrasound, mean±SD 43.6±5.3 44.2±6.4 45.1±4.4 0.326* 0.723 - - -

GA at delivery, mean±SD 37.9±2.2 38.1±3.3 35.8±2.1 4.674* 0.012 0.826 0.002 0.002

Delivered < 37 weeks, no. (%) 3 (18.75%) 10 (27.78%) 12 (60.0%) 8.205• 0.016 0.487 0.012 0.017

Birth weight, mean±SD 55.1±7.6 54.3±6.5 53.4±6.7 0.281* 0.756 - - -

Birth weight <10th centile, no. (%) 2 (12.5%) 5 (13.89%) 2 (10.0%) 0.178• 0.914 - - -

Birth weight > 90th centile, no. (%) 2 (12.5%) 5 (13.89%) 3 (15.0%) 0.046• 0.977 - - -
*: One Way ANOVA followed by post hoc analysis when significant
•: Chi-square test followed by multi-comparison when significant 
Bold indicates significant
P-value indicate the overall p-value between the three groups
P1: Post hoc analysis of Low lying plaenta vs placenta previa
P2: Post hoc analysis of Low lying plaenta vs previa-PAS
P3: Post hoc analysis of placenta previa vs previa-PAS

Table 2 reveals and displays the comparative statistical anal-
ysis as regards maternal characteristics and fetal growth param-
eters between low-lying placenta and placenta previa with no 
statistical significance as regards maternal age, parity, gestation-

al age, EFW on sonography, gestational age at delivery, delivery 
before 37 weeks, birth weight mean +/-SD and birth weight be-
low 10th and above 90th centiles (p values=0.944, 0.183, 0.499, 
0.922, 0.859, 0.232, 0.652, 0.624, 1.000 consecutively)
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Table 2: Comparison of maternal characteristics and fetal growth parameters between low-lying placenta (n= 15) and placenta previa (n= 15) 
groups matched for gestational age at delivery.

Low Lying Placenta No. = 15 Placenta Previa No. = 15 Test Value P-Value Sig.

Maternal age, Mean±SD 33.11±3.5 33.20±3.4 0.071• 0.944 NS

Parity 1.5±1.1 2.1±1.3 1.365• 0.183 NS

GA at diagnosis (weeks), mean±SD 28.1±2.3 27.3±3.9 0.684• 0.499 NS

EFW on ultrasound, mean±SD 43.4±5.1 43.6±5.9 0.099• 0.922 NS

GA at delivery, mean±SD 37.7±2.4 37.9±3.6 0.179• 0.859 NS

Delivered < 37 weeks, no. (%) 3 (20.0%) 3 (20.0%) 1.429* 0.232 NS

Birth weight, mean±SD 55.3±6.9 56.4±6.3 0.456• 0.652 NS

Birth weight < 10th centile, no. (%) 2 (13.3%) 3 (20.0%) 0.240* 0.624 NS

Birth weight > 90th centile, no. (%) 2 (13.3%) 2 (13.3%) 0.000* 1 NS

Table 3: Comparison of maternal characteristics and fetal growth parameters between placenta previa (n= 52) and previa-PAS (n= 52) groups 
matched for smoking status and gestational age at delivery.

 Not PAS No. = 13 PAS No. = 13 Test Value P-Value

Maternal age, Mean±SD 34.31±3.69 33.9±3.9 0.275• 0.785

Parity 2.1±1.5 2.2±1.8 0.154• 0.879

GA at diagnosis (weeks) , mean±SD 22.6±3.8 25.4±3.9 1.854• 0.076

EFW on ultrasound, mean±SD 43.6±5.9 44.8±5.3 0.546• 0.59

GA at delivery, mean±SD 37.6±2.1 36.7±3.1 0.867• 0.394

Delivered < 37 weeks, no. (%) 6 (46.15%) 6 (46.15%) 0.000* 1

Birth weight, mean±SD 53.2±5.9 52.7±6.2 0.211• 0.835

Birth weight < 10th centile, no. (%) 2 (15.4%) 2 (15.4%) 0.000* 1

Birth weight > 90th centile, no. (%) 1 (7.7%) 2 (15.4%) 0.377• 0.539

Table 3 reveals and displays the comparative statistical anal-
ysis as regards maternal characteristics and fetal growth param-
eters between placenta previa and previa placental adhesive 
disease in which there was no statistical significant difference 
between both research categorial groups as regards maternal 

age, parity, gestational age, EFW on sonography, gestational 
age at delivery, delivery before 37 weeks, birth weight mean 
+/-SD birth weight below 10th and above 90th centiles (p val-
ues=0.785, 0.879, 0.076, 0.590, 0.394, 1.000, 0.835, 1.000, 0.539 
consecutively )

Table 4: Comparison of maternal characteristics and fetal growth parameters between adherent previa-PAS.

 Total No. = 20 Adherent PAS No. = 9 Invasive PAS No. = 11 Test value P-value

Maternal age, Mean±SD 34.6±3.5 33.56±3.8 35.57±3.2 1.285• 0.215

Parity 2.1±1.3 2.4±1.1 2.5±1.15 0.559• 0.583

GA at diagnosis (weeks) , mean±SD 28.8±2.6 28.9±2.4 28.7±2.8 0.169• 0.868

EFW on ultrasound, mean±SD(centiles) 45.1±4.4 42.8±4.2 47.4±4.6 2.312• 0.033

GA at delivery, mean±SD 35.8±2.1 34.8±1.8 36.7±2.3 2.020• 0.059

Delivered < 37 weeks, no. (%) 12 (60.0%) 5 (50.6%) 7 (63.64%) 0.135* 0.713

Birth weight, mean±SD 53.4±6.7 52.8±6.3 54.0±7.1 0.395• 0.697

Birth weight < 10th centile, no. (%) 2 (10.0%) 1 (11.1%) 1 (9.1%) 0.022* 0.882

Birth weight > 90th centile, no. (%) 3 (15.0%) 1 (11.1%) 2 (18.2%) 0.194* 0.659
Bold indicates significant
•: Independent t-test; *: Chi-square test

Table 4 reveals and displays the comparative statistical anal-
ysis between Adherent PAS And invasive PAS in which there 
was no statistical significant difference as regards maternal age, 
parity, gestational age mean +/-SD, gestational age at delivery, 
delivery before 37 gestational weeks, birth weight mean +/- SD 
birth weight below 10th and above 90th centiles (p values =0.215, 
0.583, 0.868, 0.059, 0.713, 0.697, 0.882, 0.659. There was statis-

tical significant difference as regards EFW on sonography (cen-
tiles)( p value =0.033)

Discussion
Doppler sonographic study of the uterine circulatory system 

in cases having a prior caesarean delivery have revealed that 
uterine artery resistance is raised, and the uterine blood flow 
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volume is reduced as a percentage of maternal cardiac output in 
comparison and contrast to cases having prior vaginal birth [8]. 

Various histopathologic research studies [9,10]. revealed at 
histological levels a reduced percentage of spiral artery vascu-
lar remodeling. However, in cases of invasive placental adhesive 
disease there is a higher remodeling level within radial/arcuate 
arterial systems denoting that the global maternal blood volume 
inflowing the placenta is raised instead of reduced [11,12].

Prior research studies similar to the current research in 
approach and methodology have shown a low birthweight inci-
dence under the 10th centile in previa in conjunction with pla-
cental adhesive disease and no statistically significant difference 
within median neonatal birthweight between the adherent and 
invasive research groups denoting that histopathological chang-
es within the spiral arteries within the area of the placenta affect-
ed by accrete area have no fetal growth pattern impact [13,14].

In further most clinical scenarios, the pathologically abnor-
mal placental adhesive disease zone is restricted to a limited 
number of cotyledons and therefore doesn’t influence the phys-
iologically normal adaptive placental vascular changes within 
the spiral arterial system located exterior the accreta zone and 
the physiological development and biological functional perfor-
mance of the remaining placental tissue mass. Those facts could 
justify the current research study findings that shows great sim-
ilarity to prior research study findings [15,16].

Another research study priorly performed have revealed 
and displayed among its findings that the clinical Small for ges-
tational age risk is not raised within placenta previa and there 
was no statistically significant difference as regards fetal growth 
patterns and indices between low-lying placenta and placenta 
previa and that in addition shows great harmony and similarity 
to the current research study findings [17].

A prior controlled research study conducted on 119 study 
subjects having placenta previa versus non-previa placenta 
matched for maternal complications, it was revealed and ob-
served by the research group of investigators that placenta pre-
via fetuses were statistically significantly smaller due to greater 
vascular lesions incidence arising from maternal reduced perfu-
sion and to fetal thrombo-occlusive diseases than controls [1,6].

Furthermore, the incidence of small for gestational age inci-
dence below 10th and 5th centiles have been statistically signifi-
cantly greater within the placenta previa research group. Those 
research findings were justified by the fact that physiological 
process of placentation within the uterine lower segment is 
correlated to suboptimal vascular development of both the ute-
ro-placental and the umbilico-placental circulations [3,9].

Furthermore, interestingly a prior research like the current 
study have shown that placentas from gestations affected by 
placenta previa are observed to be smaller with elevated rate of 
placental weight under the 10th centile. A prior research review 

has revealed and displayed that placental developmental aberra-
tions within the maternal stromal-vascular zone cause placental 
dysfunction due to malperfusion and loss of structural integrity 
resulting in compromised fetal development besides there is el-
evated risk of abnormal cord insertion in comparison and con-
trast to controls [5,11].

In harmony and great similarity to the current research a 
previously conducted study have shown among its findings that 
placenta previa is correlated and linked to small for gestational 
age. Fetuses as small for gestational age under the 10th centile 
have been independently correlated to placenta previa, adjust-
ed OR= 10.09, 95% CI = 2.3–44.2, P value=0.002. Those research 
findings denote a pathophysiological mal development within 
placenta previa gestations resulting in small for gestational age 
fetuses due to vascular insufficiency caused by abnormal pla-
centation observed by placental vascular supply pathological 
lesions [7,12].

Conclusions and Recommendations
The current research study findings have shown that, cases 

presenting with placenta previa without placental adhesive dis-
ease, cases having placenta previa in conjunction with placen-
tal adhesive disease are not at greater clinical risk of small for 
gestational age. Future research studies are recommended to be 
multicentric in manner and with larger sample sizes to verify the 
current research study findings in order to clinically innovate 
better management protocols for those categories of cases.
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