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Abstract:  
Background: Hypertension in pregnancy is one of the common medical complications of pregnancy and 
contributes significantly to maternal and perinatal morbidity and mortality.  
Objective: to find out whether the lateral location of placenta as seen by ultrasound at 18-24 weeks of gestation 
can be used to predict the development of preeclampsia.  
Methods: This Prospective study was conducted among 100 pregnant women of 18-24 weeks of gestational age 
attending the outpatient department for antenatal care at government maternity hospital, Hanamkonda during the 
period of November 2019 to October 2021.  
Result: Out of the 100, 50 had lateral placenta of which 21 developed preeclampsia and 50 had central placenta 
of which 10 developed preeclampsia. None of the patients were diagnosed with gestational hypertension. Of the 
total 31 patients with preeclampsia, 3 had urine albumin trace, 15 had urine albumin of 1+ and 13 had urine 
albumin of 2+ Majority of the preeclampsia was diagnosed preterm between 32-36+6 weeks period of gestation. 
Of the 31 preeclampsia patients 17(55%) are P1, 8(25%) are primigravida, 4(13%) are P2 and 2(7%) are P3. Of 
the 31 preeclampsia patients 19(61%) underwent LSCS and 12(39%) underwent vaginal delivery but the overall 
incidence of vaginal delivery is 74% and LSCS being only 26% among 100 patients. 
Conclusion: Our study shows correlation between lateral placenta and preeclampsia, many previous studies 
have shown a positive correlation and hence a strict vigilance and follow up of these patients needed for earlier 
identification and diagnosis of preeclampsia and to prevent the complications for fetus and mother. 
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Introduction 

Hypertension in pregnancy affects 5% to 10% of all 
gestations. Approximately 1/3 of hypertensive 
disorders in pregnancy (HDP) are due to chronic 
hypertension and 2/3 are due to gestational 
hypertension–preeclampsia. (FOGSI 2014) The 
spectrum of the disease ranges from mildly 
elevated blood pressure with minimal clinical 
significance to severe hypertension and multi organ 
dysfunction.  

The NER (National Eclampsia Registry) in the new 
format since 2011 reveals prevalence of pregnancy 
hypertension continues to be 9% and that of 
preeclampsia 5%. EOPET (early onset 
preeclampsia) is of concern as 42% had onset of 
hypertension before 34 weeks while 55% were 
reported to have hypertension after 34 weeks. 
(FOGSI 2014)  

This has led to the interest in screening. Screening 
the population in search for disease at its earlier 
stages, is a logical extension of the role of 
preventive medicine. In preventing this disorder the 
most important factor is lack of timely prediction. 

Hence the search for ideal predictive test in still on, 
and the preventive measures for preeclampsia is 
still very challenging. Placenta is an important 
connecting organ between mother and fetus. 
Gestational hypertension and preeclampsia occurs 
only in the presence of placenta. Several methods 
were used to document placental location such as 
isotopic placentography, soft tissue x-ray films. 
Presently, ultrasound has proved to be easiest, 
safest, cheapest and most accurate method for 
assessing placental location.  

Kofinas AD et al postulated that when placenta is 
laterally located the uterine artery close to placenta 
has lower resistance than the one opposite from it. 
[1] In centrally located placenta both uterine 
arteries demonstrate similar resistance [2-4] It is 
classified as central if placenta is equally 
distributed between right and left side of uterus 
irrespective of anterior, posterior or fundal position.  

If more than 75% of placenta mass is to one side of 
midline it is classified as unilateral right or left 
placenta. It has been shown that both uterine 
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arteries have significant number of branches and 
each supplies corresponding uterine side. In some 
patients arcuate branches of uterine artery crosses 
over to other side and create major anastomosis 
between the two uterine arteries but there is no 
proof that this anastomosis is functional.  

When placenta is laterally located the 
uteroplacental blood flow needs are met primarily 
by one of the uterine arteries with some 
contribution from other uterine artery via collateral 
circulation, which is insufficient for adequate 
placental perfusion. [2,3] Hence deficient perfusion 
will impede proper trophoblastic invasion of spiral 
arterioles which is the primary inciting factor in 
development of pre-ecclampsia. Degree of 
collateral circulation may not be same in all and 
deficient contribution may facilitate the 
development of IUGR, pre-eclampsia and other 
complications. Existence of major vascular 
anastomosis in some patients may explain the 
normal uterine flow velocity wave form and 
absence of preeclampsia despite presence of 
unilateral placenta.  

Hence we designed a prospective study to find out 
whether the lateral location of placenta as seen by 
ultrasound at 18-24 weeks of gestation can be used 
to predict the development of preeclampsia. 

Material and Methods: This Prospective study 
was conducted among 100 pregnant women of 18-
24 weeks of gestational age attending the outpatient 
department for antenatal care at government 
maternity hospital, Hanamkonda during the period 
of November 2019 to October 2021 

Women booking for antenatal care will be 
interrogated, examined and investigated. After an 
informed consent, the women will be subjected for 
ultrasound examination and placental location will 
be determined. These women will be further 
followed up for development of preeclampsia 

Inclusion Criteria  

• All pregnant women between 18-24 weeks of 
gestational age with singleton pregnancy with-
out any high risk factors  

Exclusion Criteria: 

• Chronic hypertension and essential hyperten-
sion.  

• Diabetes mellitus.  
• Thyrotoxicosis.  
• Renal diseases 

• Severe anaemia 
• Connective tissue disorders 
• Positive lupus anticoagulant 
• Anticardiolipin antibodies 
• Rh incompatibility 
• Twin gestation. 

 Sample Size: 100 

Pregnant women who fulfill inclusion and 
exclusion criteria were selected and data was 
collected.  

• Detailed obstetric, past and surgical history 
was taken  

• General physical examination including vital 
signs (BP and weight) was done  

• Per abdomen examination was done  

• Patients were subjected to placental local-
ization by 

• USG between 18-24weeks  
• They were followed up upto delivery for 

detection of preeclampsia and upto 

12 weeks postpartum for detection of gestational 
hypertension.  

• During USG when 75% or more mass of pla-
centa on one side of midline in uterus if noted 
it is called lateral placenta, irrespective of ante-
rior, posterior or fundal position.  

These patients were followed up till delivery and 
maternal outcome was assessed and if any cases 
with increased BP without proteinuria were 
followed up till 12weeks postpartum for diagnosing 
gestational hypertension/chronic hypertension.  

Results:  

Out of the 100 patients included in our study, 50 
had lateral placenta of which 21 developed 
preeclampsia and 50 had central placenta of which 
10 developed preeclampsia.  

Those with preeclampsia majority of them fell in 
age group of 26-29years. 55% of the patients 
belonged to class III according to modified 
Kuppuswamy classification. 15 had urine albumin 
of 1+ and 13 had urine albumin of 2+. Majority of 
the preeclampsia was diagnosed preterm between 
32-36+6 weeks period of gestation. Of the 31 
preeclampsia patients 17 (55%) are P1, 19(61%) 
underwent LSCS and 12(39%) underwent vaginal 
delivery. 

Table 1: Occurrence of preeclampsia  
Lateral placenta (50)  Central placenta(50)  

Pre-eclampsia 21 10 
Gestational hypertension 0  0  
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Table 2: Comparison of age group between two groups  
Lateral Placenta 

 
Central Placenta 

 
Total  

 
 

count  percentage  count  percentage  count  percentage  
18-20 9 18%  5 10%  14 14% 
21 -25 11  22.0%  27  54.0%  38 38.0% 
26 -29 30 60.0%  18 36.0%  48  48.0% 
Total 50  100% 50 100.0%  100 100.0% 
In lateral placenta group majority belonged to 26-29 years age. In central placenta group majority belonged to 
21-25 years of age. P value= 0.02 (Statistically Significant) 

Table 3: Age distribution among the pre-eclampsia cases in both the groups 
 Age Lateral Placenta Central Placenta 
 18-20  2 1  
21 - 25  4 2 
26 - 29 15 7 
Total  21 10 
In lateral placenta group 71%% and in central placenta 70% belonged to age group of 26-29 years, P value= 
0.995. In our study majority belong to class III according to modified Kuppuswamy classification, P value=1. 

Table 4: Development of preeclampsia  
Lateral placenta 

 
Central Placenta 

 
Total  

 
 

count  percentage  count  percentage  count  percentage  
yes  21 42.0%  10 20.0%  31 31%  
no  29 58.0%  40 80.0%  69 69.0%  
Total  50  100.0%  50  100.0%  100 100.0%  
In lateral group 42% developed preeclampsia compared to 20% in central group with overall incidence being 
31% and Odds Ratio of 2.8, P value=0.01(significant).  

Table 5: Comparison of urine albumin in both the groups  
Lateral placenta 

 
Central placenta 

 
Total  

 
 

count  percentage  count  percentage  count  percentage  
Trace  2 4%  1 2%  3 3%  
1+  13 26%  2 4%  15 15.0%  
2+  6 12%  7  14%  13 13.0%  
Nil  29 58%  40 80%  69 69.0%  
Total  50  100%  50  100%  100  100%  
Among the 21 preeclampsia patients in lateral group 26% had 1+ urine albumin and among the 10 preeclampsia 
patients in central group 14% had 2+ urine albumin. P value=0.01. Statistically Significant  

Table 6: Gestational age at detection  
Lateral placenta 

 
Central placenta 

 
Total  

 
 

count  percentage  count  percentage  count  percentage  
32 - 36+6  15 30.0%  8 16%  23 23%  
37 - 40  6 12.0%  2 4%  8 8%  
nil  29 58.0%  40 80.0%  69 69.0%  
Total  50  100.0%  50  100.0%  100  100.0%  
Among both the groups pre-eclampsia was diagnosed preterm. P value=0.05 

Table 7: Comparison of parity in both groups  
Lateral placenta 

 
Central Placenta 

 
Total  

 
 

count  percentage  count  percentage  count  percentage  
P0 24 48% 22 44% 46 46% 
P1 20 40% 17 34% 37 37% 
P2 6 12% 9 18% 15 15% 
P3 0 0 2 4% 2 2% 
Total 50 100% 50 100% 100 100% 
 
In both the groups majority are primigravida, P 
value=0.4. Among the lateral placenta group out of 
21 preeclampsia patients 6(20%) are primigravida, 
13(70%) are P1 and 2(10%) are P3. Among the 

central placenta group out of 10 preeclampsia 
patients 2(20%) are primigravida, 4(40%) are P1, 2 
(20%) are P2 and 2 (20%) are P3.  
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Of the 31 preeclampsia patients 8(25%) are 
Primigravida, 17(55%) are P1, 4(13%) are P2 and 

2(7%) are P3. 

Table 8: Comparison of mode of delivery among the groups  
Lateral Placenta 

 
Central Placenta 

 
Total  

 
 

count  percentage  count  percentage  count  percentage  
Vaginal delivery  35 70%  39 78%  74 74%  
LSCS  15 30%  11 22.0%  26 26.0%  
Total  50 100.0%  50 100.0%  100 100.0%  
 
In both the groups majority had vaginal delivery 
(74%), P value=0.3. 

Among the lateral placenta group, out of 21pre 
eclampsia patients 13 had LSCS, 3went for 
spontaneous vaginal delivery and 5 had induction 
of labor and delivered vaginally whereas in central 
placenta group out of 10 preeclampsia patients 6 
had LSCS, 2 had spontaneous vaginal delivery and 
2 had induction of labor.  

Discussion 

Incidence and prevalence: The National 
Eclampsia Registry in its initial format (2008-10) 
stated the prevalence of pregnancy with 
hypertension was reported to be 8.3% (n=11266) 
with the prevalence of preeclampsia being 11.71% 
with a total of 15784 cases.  

The NER in the new format since 2011 reveals 
incidence of preeclampsia to be 10.3% and 
incidence of eclampsia is 1.9%.(FOGSI 2020)  

In our study the overall incidence of preeclampsia 
is 31%. This higher incidence may be due to small 
sample size. 

Age distribution: Study conducted by J. Prakash 
et al [5] in 2006 showed that most of the patients 
who developed hypertension belonged to age group 
of 21-25 years whereas in our study majority 
belonged to 26-29years group. There is a 
conflicting data on relationship of age with 
preeclampsia. Some studies have reported 

association between age and preeclampsia 
especially in elderly women above age of 35years 
while others have shown an association with 
younger age group. Advancing as well as younger 
age group is a risk factor. [6,7]  

Women aged 40years and above had twice the risk 
of preeclampsia whether primiparous or 
multiparous [8].  

Socio economic status: Low socio economic status 
have higher incidence of hypertensive disorders of 
pregnancy. According to a study by Zenebe et al 
[9] incidence of pre-eclampsia was higher in class 
V socio economic status which was not in 
concordance with our study where majority 
belonged to lower middle class (class III). This 
could be due to majority of patients being from 
urban and sub urban areas.  

Proteinuria: In our study 15 patients had 
proteinuria of 1+ and 13 had 2+ proteinuria which 
was significant. Other studies have shown that 
heavy proteinuria indicates severe form of 
preeclampsia.  

Placenta location by ultrasound: Many studies 
have been conducted on association of location of 
placenta and development of preeclampsia but the 
results have been controversial. However majority 
of studies show positive correlation between lateral 
placenta and development of preeclampsia.  

Below some similar studies are mentioned with 
their results. 

  
Table 9: 

Study  Ultrasound timing (weeks)  Preeclampsia  
Kofinas et al [1],1989  24-40  PIH 2.8 times more likely in cases with lateral 

placenta  
Lieberman et al [10], 1991  Not defined  Decrease incidence of preeclampsia in women 

with placenta previa  
Liberati et al [11], 1997  22-24  No significant association between PIH and 

lateral placenta  
Ito et al [12], 1998  33-38  No significant association  
Kalaniti et al [13], 2007  16-20  No association  
Magnann et al [14], 2007  14-40  No significant association  
Belogolovkin et al [15], 2007  20  No significant association  
 
In our study 42% developed preeclampsia in lateral 
placenta compared to 20% in central placenta 
group with Odds ratio of 2.8. Hence there was 

correlation between lateral placenta and 
development of preeclampsia and 2.8 times 
increased risk in lateral placenta in our study.  
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Many studies do show positive correlation between 
lateral placenta and development of preeclampsia 
and hence it is an important risk factor. If lateral 
placenta detected early in the antenatal period 
require close monitoring for the development of 
preeclampsia.  

Conclusion 

Hypertension complicating pregnancy is one of the 
most common disorder and early prediction 
prevents dreadful maternal complications thereby 
reducing maternal mortality and morbidity.  

Despite of many advancements in the field of 
medicine predicting the occurrence of preeclampsia 
is a challenge as there is no single reliable 
predictor. Ultrasonography is simple, non-invasive, 
easy to perform, cost effective, diagnostic method 
to identify high risk cases.  

Our study shows correlation between lateral 
placenta and preeclampsia, many previous studies 
have shown a positive correlation and hence a strict 
vigilance and follow up of these patients needed for 
earlier identification and diagnosis of preeclampsia 
and to prevent the complications for fetus and 
mother.  
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