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Abstract
Objective: The placenta provides hormonal, nutritional, and immunological
support for fetal growth, however, maternal hypertension may cause aberrant
placental maturation, thereby, causing adverse outcomes. This study evaluates
placental maturity grading on Ultrasonography across the 2nd & 3rd trimesters in
normotensive and hypertensive patients. Method: This study involves two equal
groups of 70 pregnant women; Group A having normotensive patients, and Group
B having hypertensive patients. With the progression of the pregnancy, the
placenta's location and maturity grade were assessed and comparisons were made
using data analysis. Results: The study reveals that placental maturity significantly
advances with increasing gestational age (p < 0.001), with higher grades (II and III)
predominantly observed in the third trimester. The overall findings failed to show
a statistically significant difference in placental grading between normotensive and
hypertensive women (p = 0.237 from ordinal logistic regression). Placental
thickness (p < 0.001) and estimated fetal weight (EFW) (p < 0.001) significantly
increased from the second to the third trimester, consistent with physiological
growth. Conclusion: This study found that placental maturity significantly
advances with increasing gestational age, with higher grades predominating in the
third trimester. Early advanced grades in hypertensive cases emphasize the necessity
of continued ultrasound surveillance in high-risk pregnancies, even though
variations in grading between normotensive and hypertensive women were not
statistically significant.
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INTRODUCTION:
The placenta is a transient, highly specialized organ
that develops during pregnancy and is
indispensable for fetal growth and development, as
well as maternal physiological adaptation.1 The
placenta serves multiple requisite functions
including nutrient and oxygen transport, metabolic
waste clearance, hormone production, and
immune protection. It regulates the bidirectional
(passive and active) transfer of glucose, amino acids,
and lipids to the fetus while removing carbon
dioxide and urea.2 The structural or functional
perturbations in these processes can have profound
clinical consequences, with conditions such as fetal
growth restriction, pre-eclampsia, and placenta
accreta spectrum disorders adversely impacting
maternal and fetal health. 3

Placental grading is assessed sonographically using
the Grannum grading system (Grades 0–III) to
evaluate placental maturation during the second
and third trimesters.
Grade 0, typically observed before 30 weeks of
gestation, is characterized by homogeneous
placental parenchyma without calcifications,4

Grade I presents with mild scattered calcifications,
slight chorionic indentations usually between 30–
34 weeks .5 Grade II exhibits distinct indentations
that do not reach the basal plate, linear
calcifications along the basal layer, and
heterogeneous echotexture, generally observed at
34– 37 weeks.6

Grade 3 denotes advanced maturity with deep
indentations extending from the chorionic to the
basal plate while physiologically appropriate after
37 weeks, its early appearance before 34–35 weeks
may be associated with maternal hypertensive
disorders, IUGR, or other pregnancy
complications.7

Abnormal placental maturity refers to early
changes in the placenta's shape and structure that
happen sooner than usual during pregnancy. This
often results from poor blood flow between the
mother and placenta. Doctors can diagnose these
changes on an ultrasound.8

Several studies have demonstrated that these
abnormal maturational changes are more frequent
in hypertensive pregnancies compared to those
with normal blood pressure, with placental damage

reported in 66.7 to 75% of women with high blood
pressure and only 12.3% of women with normal
blood pressure.9

Early recognition and management of hypertensive
disorders are critical for preventing adverse
maternal and fetal outcomes. In uncomplicated
pregnancies, placental maturation generally follows
a gestational age-dependent trajectory; however,
this process can be frequently accelerated in the
context of hypertensive pregnancies. Thus,
ultrasound remains a safe, noninvasive and pivotal
tool in managing high-risk pregnancies, enabling
early identification of placental dysfunction and
ultimately improving maternal and neonatal
outcomes.10

However, limited data exist comparing placental
maturity grading across the second and third
trimesters in normotensive and hypertensive
pregnancies in the Pakistani population. This study
aimed to use ultrasonography to evaluate placental
grading in normotensive and hypertensive
pregnancies across the second and third trimesters.
MATERIALS AND METHODS:
A case control study was conducted in Younas
Hospital Daska over a period of three months from
August 2025 to October 2025 .Before data
collection, the study was approved by UMT ethical
committee with ERC number Kuhs/miu/umt-skt-
002. Signed informed consent was taken from each
participant before enrollment.
Non-probability Convenience sampling technique
was used to enroll 70 participants that were divided
into two groups. One group of 35 Normotensive
pregnant patients and one group of 35
Hypertensive pregnant patients.
Pregnant patients carrying single pregnancy, in
their second trimester (weeks 13–26) or Third
trimester (28–40 weeks) with normal blood pressure
throughout pregnancy (Systolic BP <140 mmHg
and diastolic BP <90 mmHg throughout pregnancy)
48 and no previous history of hypertensive diseases
were included in control group (normotensive
pregnant women).11, 12, 13

Pregnant patients carrying single pregnancy, in
their second trimester (weeks 13–26) or Third
trimester (28–40 weeks) and having generalized
hypertension were included in the case group
(hypertensive pregnant women).11, 12
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Pregnant women carrying more than one fetus or
having any Placental Abnormalities (such as
placenta Previa, placenta accreta, or placental
abruption), Fetal anomalies, chronic medical
conditions or having an uncertain gestational age
were excluded.13,14

After selecting the subjects according to the
inclusion and exclusion criteria, the questionnaire
(attached) was used for the data collection.
Informed Consent was taken from each patient.
Patients were positioned in a comfortable supine
position. A 3.5 MHz convex transducer was used to
perform a USG on all of the patients. The
placental positioning and grading were assessed in
both normal and hypertensive patients.
SPSS 2020 was used for the analysis of the data.
Both the variables (quantitative and qualitative)
were examined. Quantitative data were reported as
mean values with standard deviations. The

Qualitative data were described using frequencies
and percentages.
RESULTS
After following inclusion and exclusion criteria,
total of 70 pregnant women were included, the
numbers of normotensive and hypertensive
participants were kept equal (n=35 each). Women
in their third trimester were most common (74.3%)
and the overall mean maternal age was found to be
27.2 ± 5.1 years. The average parity was 1.29
meaning that majority of the participants had one
or more prior pregnancies. The mean value of the
gestational age is 29.43 weeks, and standard
deviation is 5.96 weeks. The average of the
placental thickness was 31.51 with a standard
deviation of 13.89. Moreover, the average
estimated fetal weight was 1642.02 grams standard
deviation of 968.37 grams. The mean values of AFI
were 12.06 cm and standard deviation 3.04 cm.
(Table 1)

Table 1: Descriptive Statistics for Continuous Variables
N Minimum Maximum Mean Std. Deviation

Age 70 17.00 40.00 27.2143 5.07021
Parity 70 .00 5.00 1.2857 1.28698
Gestational Age 70 16.00 38.00 29.4286 5.96019
Placental Thickness 70 5.07 96.20 31.5127 13.89479
Estimated fetal weight (grams) 70 26.40 3436 1642.02 968.37
Amniotic fluid index (cm) 70 .00 18.90 12.0569 3.03901
The overall mean gestational age was 29.4 ± 6.0
weeks. Grading wise Grade II placental maturity
was found to be the most common (45.7%),

followed by Grade I (38.6%), while Grade III was
least frequent (7.1%). (Table 2, Fig 1)

Table 2: FrequencyDistribution Of Placental Grading
Frequency Percent Valid Percent Cumulative Percent

Grade 0 6 8.6 8.6 8.6
Grade 1 27 38.6 38.6 47.1
Grade 2 32 45.7 45.7 92.9
Grade 3 5 7.1 7.1 100.0
Total 70 100.0 100.0



Volume 4, Issue 3, 2026

https://rjnmsreview.com | Zoha et al., 2026| Page 1244

Figure 1 Bar Chart for Placental Grade

The location of the placenta was also assessed.
Anterior placenta was present in most of the
patients (54.3%) whereas, posterior placenta was in

45.7% with posterior placenta present. Anterior
placental placement was somewhat more prevalent
than posterior. (Table 3)

Table 3: Frequency Distribution of the Location of the Placenta
Frequency Percent Valid Percent Cumulative Percent

Anterior 38 54.3 54.3 54.3

Posterior 32 45.7 45.7 100.0

Total 70 100.0 100.0

Chi-Square Test was used in testing the association
between placental grading and hypertensive status
(normotensive vs. hypertensive). The table below
shows the results of the analysis made. According

to the Pearson Chi-Square test, the relation
between placental grading and hypertensive status
was statistically significant (p = 0.044). (Table 4)

Table 4: Placental Grading and Hypertensive Status
Chi - Square Tests

Value df Asymptotic Significance (2-sided)
Pearson Chi-Square 8.121a 3 .044

Likelihood Ratio 8.906 3 .031

Linear-by-Linear Association 2.319 1 .128

N of Valid Cases 70
The analyzed Chi-square test indicated that the
relationship between trimester and placental
grading was highly significant (p<0.001). These
results indicate that the occurrence of higher

placental grades (Grade III) was significantly more
frequent during the third trimester than in the
second trimester. (Table 5)

Table 5: Placental grading across trimesters
Chi - Square Tests

Value df Asymp. Sig. (2-sided)
Pearson Chi-square 18.443a 3 .000

Likelihood ratio 18893 3 .000
Linear-by-Linear Association 16.561 1 .000
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N of Valid cases 70
Symmetric Measures

Value Approx. Sig
Nominal by Nominal Phi .513 .000

Cramer’s V .513 .000

N of Valid Cases 70

No significant association was found between
Hypertension and trimester using Chi square test
(Pearson χ² = 2.692, p = 0.101). This finding was
also supported by other tests including continuity
correction (p = 0.172), likelihood ratio (p = 0.098),

and Fisher’s exact test (p = 0.171) The linear-by-
linear association was also not significant (p =
0.103). Phi and Cramer’s V (0.196) indicated a
weak relationship however it was not statistically
significant based on 70 cases. (Table 6)

Table 6: Hypertensive Patients across trimesters
Chi - Square Tests

Value dfAsymp. Sig. (2-sided) Exact Sig. (2-sided) Exact Sig. (3-sided)
Pearson Chi-square 2.692a 1 .101

Continuity Correction b 1.870 1 .172
Likelihood ratio 2.733 1 .098
Fisher’s Exact Test .171 .085
Linear-by-Linear Association 2.654 1 .103

N of Valid cases 70
Symmetric measures

Value Approx. Sig

Nominal by Nominal Phi - .196 .101

Cramer’s V .196 .101

N of Valid Cases 70
There was no significant relationship between the
status of hypertension and placental grading. The
strength of the relationship was weak as the effect

size was 0.240 estimated in terms of Cramer’s V.
(Table 7)

Table 7: Placental Grading across hypertension
Chi-Square Tests

Value df Asymp. Sig. (2-sided)
Pearson Chi-square 4.029a 3 .258
Likelihood ratio 4.281 3 .233
Linear-by-Linear Association 1.598 1 .206
N of Valid cases 70

Symmetric Measures
Value Approx. Sig

Nominal by Nominal Phi .240 .258
Cramer’s V .240 .258

N of Valid Cases 70

No significant differences were observed between
hypertensive and normotensive groups in

gestational age, placental thickness, estimated fetal
weight, or amniotic fluid index (all p>0.05).
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Discussion
The main purpose of the study conducted was
evaluation of placental maturity in hypertensive
pregnancies and normotensive pregnancy. Our
result failed to show a statistically significant
variance in placental grading between hypertensive
and normotensive women.
Despite a slightly increased prevalence of the
advanced grades in hypertensive women, the effect
size (Cramer V = 0.240) was low. These results
indicate that, in this study cohort, hypertension
was not a significant determinant of placental
maturity as compared with some previous studies
that found greater placental aging in hypertensive
pregnancies.11,15 In comparison, trimester
progression significantly correlated with placental
grading ( 2 = 18.44, p < 0.001; Cramer V = 0.513).
The higher grades (III-IV) were predominant
during the third trimester as expected due to the
physiological development of placenta maturity
with gestational age advancement.16

These results demonstrate the need to identify
advanced placental maturation early in
hypertensive pregnancies. By detecting they early
based on routine ultrasound assessments,
practitioners can make necessary clinical
management choices, including closely monitoring
the mother and fetus, delivering the fetus early, or
providing corticosteroid drugs to speed up
maturation of the lung as a procedure of
preventing into the preterm labor. Moreover, it
might result in interventions that will help to avoid
negative consequences like pre-eclampsia or fetal
growth restriction.17, 18, 19

Results of our study in comparison to those in the
current literature on the grading of the placenta in
normotensive and hypertensive pregnancies are
similar in many ways but there are some
discrepancies that should be discussed in more
detail. Grade 2 placentas were more common (45.7
percent) in hypertensive pregnancies and Grade 3
placentas were also prevalent (7.1 percent) as
compared to normotensive ones in our study.
These results may be aligned with the work of
Begum et al. (2020) who found that hypertensive
pregnancies were characterized by a significant
increase in the instances of Grade III placentas,
being correlated with poor pregnancy-related

outcomes like fetal growth restriction (FGR) and
prematurity.
Conversely, Patel et al. (2021) discovered that
several pregnant women with hypertensive
pregnancies are an earlier mature species, and
Grade II and Grade III placental characteristics
appear timelier compared to those with normal
pregnant situations.20

In normotensive pregnancies, our results found
Grade 2 as the most common grade, in line with
Begum et al. (2020), which also showed that Grade
2 was the most common grade among most of the
normotensive women during the third trimester.
Yet, whereas Aslam et al. (2022) observed that
placental grading in normotensive pregnancy had a
more conventional pattern, the relative proportion
of Grade 3 placentas in the normotensive group in
our case was lower, which could be attributed to
either the sample or regional variation.21

We found no significant association between
hypertension and accelerated placental maturation
in contrast to several prior studies. Although other
studies have shown that hypertensive disorders
(i.e. pre-eclampsia) promote placental aging by
Naik et al., 2021; Garain et al., 2024; Patel &
Pajai, 2021; Sneha et al., 2019; Mushtaq et al.,
2023, this relationship was not observed in this
study. This inconsistency is either due to the
sample size, or population characteristics or to

methodological differences.
15, 22,20,23,11

There is substantial connectivity between
hypertensive disorders and early aged placenta in
our study which thus has clinical implications.
Similarly to what Elhassan & Mosaed, (2025)
did by highlighting the importance of early
detection of placental insufficiency in hypertensive
pregnancies, our study would indicate that
placental grading could become one of the
methods to detect such high-risk pregnancies at an
earlier time. Identifying faster aging in a placenta
earlier might allow healthcare providers to carefully
monitor such pregnancy to prevent difficulties
like IUGR, preterm delivery, or fetal deaths, and
act immediately to address the situation, such as
the administration of corticosteroids to fetal lungs
or arranging premature birth in case of its

emergence.
17
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Our study proved that the placental grading
performed using ultrasound was able to detect early
alterations in the development of placenta in the
pregnancies with hypertension. A marker of serious
negative pregnancy outcomes, including
intrauterine growth restriction (IUGR), preterm
birth, and low birth weight in hypertensive women,
is early advanced maturation of the placenta (e.g.
Grade II and III).24,21

Implementation of what is called placental grading
as part of normal prenatal care examinations,
especially among high- risk populations, is believed
to enable clinicians to detect problems early and
make subsequent informed decisions concerning
how to deal with patients.
Moreover, the incorporation of placental grading
into clinical care should decrease adverse outcomes
in the pregnant population given the potential to
identify pre-eclampsia or other forms of
hypertensive complications early on thus
preventing such poor outcomes such as stroke,
renal failure, or placental abruption. The
application of ultrasounds as a surveillance
mechanism to monitor the placenta health and
early intervention measures will eliminate the risk
of hypertensive pregnancies and hence result in
better maternal and fetal health.
To conclude, integration of placental grading into
the practice of regular prenatal care may prove to
be a decisive move on the way of pregnancy
improvement especially in case of the hypertensive
pregnant population. It allows detection of
abnormalities in the placenta early in the
pregnancy, which can be used to increase
monitoring, use early interventions and develop
more appropriate management strategies,
ultimately preventing maternal and fetal
morbidity.
The study has several limitations that need to
consider. Small sample size of only 70 participants
from a single center limits the generalization of the
data to broader populations. Moreover the study
was conducted in a single city that limits the data
applicability to other populations with different
demographic or clinical characteristics. Another
limitation is the lack of follow-up as this was a cross
sectional study.lastly the analytical approach was
also restricted as use of multivariate regression

models could have provided deeper insights into
the factors influencing placental grading and their
interrelationships.
Conclusion
This study found that placental maturity
significantly advances with increasing gestational
age, with higher grades predominating in the third
trimester. While some initial analyses suggested an
association, the overall findings indicated no
statistically significant difference in placental
grading between normotensive and hypertensive
women. Placental thickness and estimated fetal
weight increased significantly from the second to
the third trimester, reinforcing their roles as
indicators of gestational progression, while AFI
remained stable. Despite the lack of statistical
significance regarding hypertension, the presence
of early advanced placental grades in some
hypertensive patients underscores the importance
of continued ultrasound surveillance in high-risk
pregnancies.
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