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The Two Faces of IUGR: Deciphering the Spectrum of Symmetrical and
Asymmetrical IUGR and Mapping Incidence of Causal Dynamics and their

Echo on Tracing the Roots of Growth

Razia Sultana’, Avani Agarwal

Background: Intrauterine growth restriction (IUGR) is a major cause of perinatal morbidity and
mortality, particularly in developing countries. It results from a complex interplay of maternal, fetal,
placental, and environmental factors. Clinically, IUGR is classified as symmetrical or asymmetrical, each
with distinct etiopathological mechanisms and perinatal implications. This study aimed to determine
the incidence and causal factors of symmetrical and asymmetrical IUGR and to correlate these with
fetal and perinatal outcomes.

Methods: This cross-sectional observational study was conducted at the Department of Obstetrics and
Gynaecology, C.R. Gardi Hospital, Ujjain, from 2023 to 2025. A total of 335 pregnant women diagnosed
with IUGR were evaluated, 208 asymmetrical and 127 symmetrical. Detailed maternal history, clinical
assessment, ultrasonography and Doppler studies were performed. Data were analyzed during SPSS
version 25.0, with p <0.05 considered statistically significant.

Results: Asymmetrical IUGR was more prevalent (62.1%) than symmetrical (37.9%). The majority of
cases occurred in women aged 21-30 years. Symmetrical IUGR was more associated with early-onset
maternal conditions such as hypertension (28.3%), anemia (30.7%), and nutritional deficiencies (24.4%),
while asymmetrical IUGR correlated more with diabetes mellitus (18.8%). Fetal Doppler and biometric
parameters showed no statistically significant differences between groups. Neonatal outcomes were
comparable, with survival rates exceeding 95% in both subtypes.

Conclusion: Both types of IUGR present distinct etiological patterns but similar perinatal outcomes.
Early detection, targeted antenatal surveillance, and individualized management are essential to optimize
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fetal growth and improve neonatal prognosis.

Introduction

Intrauterine growth restriction (IUGR) refers to a
condition in which the fetal growth rate is below the
expected potential for its gestational age, race, and
gender. It represents a deviation from the normal growth
trajectory, often resulting from an interplay of maternal,
fetal, placental, and environmental factors.! The term
“IUGR” is frequently used interchangeably with “small
for gestational age” (SGA), although IUGR reflects a
pathological restriction of fetal growth, whereas SGA
is defined statistically as birth weight below the 10
percentile for gestational age.> Identifying ITUGR is
crucial for minimizing perinatal morbidity and mortality
through early detection, monitoring, and intervention.
Approximately one-third of birth weight variability
is attributed to genetic factors, while two-third share
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influenced by environmental and maternal conditions.*
The principal etiologies include maternal disorders such
as pre-eclampsia, chronic hypertension, renal disease,
malnutrition, and substance use; placental abnormalities
like infarction or circumvallate placenta; and fetal
causes such as chromosomal anomalies and congenital
malformations.>® Early-onset IUGR (E-IUGR), often
associated with placental insufficiency, carries a higher
risk of adverse outcomes than late-onset IUGR (L-IUGR),
which develops in the later stages of gestation.”
Clinically, IUGR is further classified into symmetrical
and asymmetrical types. Symmetrical IUGR occurs
when all fetal biometric parameters, including head
circumference, are proportionally reduced, typically
resulting from early intrauterine insults such as
chromosomal anomalies or intrauterine infections. In
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contrast, asymmetrical IUGR presents with relative
head sparing and disproportionately smaller abdominal
circumference, often arising from late gestational
placental insufficiency.>” Patients with an estimated
fetal weight (EFW) below the 10'" percentile without
head sparing (BPD <10'" percentile) are classified as
symmetrical IUGR, while those with head sparing (BPD
>10'" percentile) are categorized as asymmetrical TIUGR.!

IUGR significantly contributes to perinatal morbidity
and mortality, including complications such as meconium
aspiration, asphyxia, hypoglycemia, and neonatal sepsis.
The risk of stillbirth is five to ten times higher in IUGR
fetuses compared to normally grown fetuses.!! Studies
from Indian tertiary care centers, such as Singh et al.(2021)
and Rathod ef al. (2014), reported stillbirth rates of 16.2
and 17.5%, respectively, in IUGR pregnancies, mainly due
to maternal hypertension and poor fetal surveillance.'?
Neonatal mortality among IUGR infants remains high,
often linked to prematurity, hypoxia, and sepsis."

The long-term effects of IUGR extend beyond infancy,
predisposing individuals to metabolic syndrome,
obesity, hypertension, and cardiovascular disease in
adulthood." Understanding the incidence and causal
factors of symmetrical and asymmetrical IUGR, and
their correlation with fetal outcomes, is essential to guide
early diagnosis, targeted management, and preventive
strategies aimed at improving perinatal health outcomes.

Material And Methods

After obtaining approval from the Institutional Ethics
Committee, this cross-sectional observational study
was conducted in the Department of Obstetrics and
Gynaecology at C.R. Gardi Hospital, Ujjain, from 2023 to
2025. Pregnant women aged 18 to 45 years, attending the
outpatient department (OPD) or admitted to the inpatient
department (IPD) with a clinical or ultrasonographic
diagnosis of intrauterine growth restriction (IUGR) and
nutritional assessment, were enrolled after providing
written informed consent. The study was carried out in
accordance with ethical standards for human research,
ensuring voluntary participation, confidentiality of patient
data, and transparency regarding study objectives and
procedures.

The sample size was estimated using a 95% confidence
level, assuming a 32% prevalence of hypertension among
IUGR cases with a 5% precision. Based on this, the required
sample size was calculated to be approximately 335.

Inclusion Criteria

Singleton pregnancies.

Gestational age 228 weeks.
IUGR confirmed on ultrasonography (estimated fetal
weight below the 10™ percentile for gestational age).

Exclusion Criteria

Multiple gestations.

Congenital fetal anomalies.

Requires at least 1 Phenotypic criterion and 1 etiologic
criterion

To determine the severity of malnutrition, the phenotypic
criterion is used.

Assessment criteria

¢ Phenotypic

* Non-volitional weight loss

¢ Low body mass index

¢ Reduced muscle mass

¢ Etiologic

* Reduced food intake

¢ Inflammatory condition

Definitions

Clinical suspicion of IUGR was raised when the fundal
height measured at least 4 cm less than expected for
gestational age, accompanied by reduced maternal weight
gain, decreased abdominal girth, and low amniotic
fluid volume. Diagnosis was confirmed by obstetric
ultrasonography when the estimated fetal weight was
below the 10" percentile for gestational age.

Symmetrical IUGR

Uniform reduction in fetal biometric parameters, including
head circumference (HC), abdominal circumference (AC),
biparietal diameter (BPD), and femur length (FL).

Asymmetrical IUGR

Disproportion at reduction in AC with relatively
preserved HC or BPD, suggestive of “head sparing.”

Methodology

Detailed maternal history, including sociodemographic
data, obstetric history, nutritional status, medical
disorders, and lifestyle habits, was recorded. Clinical
examination included general, systemic, and obstetric
assessment. Ultrasonography and relevant laboratory
investigations were performed to confirm the diagnosis
and assess fetal growth parameters.

Outcome Variables

Maternal, fetal, placental, and environmental factors
contributing to IUGR.
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Correlation between causal factors and the type of IUGR
(symmetrical or asymmetrical).

Fetal outcomes in pregnancies complicated by
IUGR, including stillbirth, preterm birth, and neonatal
morbidity.

Statistical Analysis

All collected data were recorded in a structured proforma
and entered into Microsoft Excel for processing. Statistical
analyses were performed using SPSS version 25.0 (IBM
Corp., Armonk, NY, USA). Continuous variables were
expressed as mean + standard deviation (SD), while
categorical variables were presented as frequencies
and percentages. The chi-square test and other relevant
statistical tests were applied to identify associations
between causal factors and IUGR subtypes. A p-value of
<0.05 was considered statistically significant.

Results

A total of 335 pregnant women diagnosed with
intrauterine growth restriction (IUGR) were analyzed,
comprising 208 (62.1%) asymmetrical and 127 (37.9%)
symmetrical IUGR cases. The analysis of maternal and
obstetric parameters demonstrated that asymmetrical
IUGR was more prevalent across all age, parity, and
gestational groups compared to symmetrical IUGR.
With respect to maternal age, the majority of cases were
observed among women aged 21 to 25 years, comprising
38.0% of asymmetrical and 40.2% of symmetrical IUGR
cases. Although asymmetrical [IUGR was more frequent
across all age categories, the association between
maternal age and type of IUGR was not statistically
significant (p = 0.197). When parity was considered,
the highest number of IUGR cases occurred among

third -parity (P3) mothers, accounting for 37.5% of
asymmetrical and 33.1% of symmetrical IUGR cases.
Primigravida and second-parity mothers also showed a
comparable distribution pattern. However, the difference
in parity between the two groups was not statistically
significant (p = 0.719). Regarding gestational age, most
IUGR cases were seen in term pregnancies (237 weeks),
with 76.0% in the asymmetrical group and 83.5% in the
symmetrical group, whereas preterm pregnancies (<37
weeks) accounted for 24.0 and 16.5% of cases, respectively.
The difference in gestational age distribution between
the two IUGR types was not statistically significant (p =
0.103) (Table 1).

The analysis of maternal and obstetric parameters
demonstrated that asymmetrical IUGR was more
prevalent across all age, parity and gestational groups
compared to symmetrical IUGR. With respect to maternal
age, the majority of cases were observed among women
aged 21-25 years, comprising 38.0% of asymmetrical and
40.2% of symmetrical IUGR cases. Although asymmetrical
IUGR was more frequent across all age categories, the
association between maternal age and type of [IUGR was
not statistically significant (p = 0.197). When parity was
considered, the highest number of IUGR cases occurred
among third parity (P3) mothers, accounting for 37.5%
of asymmetrical and 33.1% of symmetrical IUGR cases.
Primigravida and second-parity mothers also showed a
comparable distribution pattern. However, the difference
in parity between the two groups was not statistically
significant (p = 0.719). Regarding gestational age, most
IUGR cases were seen in term pregnancies (=37 weeks),
with 76.0% in the asymmetrical group and 83.5% in the
symmetrical group, whereas preterm pregnancies (<37
weeks) accounted for 24.0 and 16.5% of cases, respectively.

Table 1: Maternal demographic and clinical characteristics in asymmetrical and symmetrical IUGR cases (n = 335)

Parameter Category ~ Asymmetrical IUGR (n=208) Y% Symmetrica IUGR(n=127) % ChiSquare  p-value
Age group <20 37 17.8 14 11.0  3.03 0.197
(years) 21-25 79 38.0 51 40.2
26-30 64 30.8 41 32.3
>30 28 13.5 21 16.5
Parity P1 50 24.0 35 276 134 0.719
P2 56 26.9 32 25.2
P3 78 37.5 42 33.1
P4 24 11.5 18 14.2
Gestational <37 50 24.0 21 165  2.65 0.103
age (weeks) 537 158 76.0 106 83.5
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Table2:Maternal comorbidities in asymmetrical and symmetrical IUGR cases (n=335)

. Asymmetrical IUGR Symmetrical IUGR Chi- square
Comorbidit Cat 9 9 - val
omorbidity ategory (1=208) %o (n=127) %o value p- value
Hvpertensi Yes 49 236 36 28.3
ypertension 0.955 0.328
(HTN) No 159 764 91 71.7
Diabet Yes 39 18.8 16 12.6
rabetes 217 0.140
mellitus(DM) No 169 81.3 111 87.4
Yes 57 274 39 30.7
Anemia 0.421 0.516
No 151 726 88 69.3
Nutritional Yes 35 16.8 31 24.4
utritiona 2.866 0.090
deficiency No 173 832 9% 75.6

Table 3: Comparison of mean ultrasonographic (USG) parameters in asymmetrical and symmetrical IUGR cases

USG parameter Asymmetrical IUGR (n=208) Symmetrical IUGR (n=127) p-value
Mean + SD Mean + SD
E&Tietal diameter BFD. 75142872 75.21 +8.87 0.94
Head circumference (HC, mm) 269.74 +29.23 265.19 +28.42 0.16
éi’gf’;“;‘)am““mfereme 239.44 + 35.75 230.62 + 34.46 0.06
Femur length (FL, mm) 49.08 + 8.68 49.17 + 8.52 0.93
FL/AC ratio 0.21 +0.05 0.22 +0.05 0.17
Estimated fetal weight (g) 1706.13 + 476.88 1664.80 + 427.40 0.41
MCA pulsatility index (PI) 1.52+0.31 1.52+0.30 0.97

Statistical Test: Independent samplet-test; Significance Level : p<0.05

The difference in gestational age distribution between
the two IUGR types was not statistically significant (p =
0.103) (Table 2).

The comparison of fetal biometric parameters
between asymmetrical and symmetrical IUGR groups
showed no statistically significant differences across any
of them easure indices. The mean biparietal diameter
(BPD) was similar in both groups (75.14 +8.72 mm vs.75.21
+ 8.87 mm; p = 0.94). The head circumference (HC) and
abdominal circumference (AC) were marginally higher
in asymmetrical IUGR, but the differences were not
significant (p = 0.16 and p = 0.06, respectively). Similarly,
femur length (FL) and FL/AC ratio did not differ
significantly between groups (p = 0.93 and p = 0.17).
The estimated fetal weight (EFW) was slightly higher
in asymmetrical IUGR (1706.13 + 476.88 g) compared
to symmetrical IUGR (1664.80 + 427.40 g), though the
difference was statistically insignificant (p = 0.41). The
middle cerebral artery pulsatility index (MCAPI) values

were identical in both groups (1.52 + 0.31 vs. 1.52 + 0.30;
p =0.97), indicating no difference in fetal hemodynamic
adaptation between the two IUGR types (Table 3).

Discussion

Intrauterine growth restriction (IUGR) remains a leading
cause of perinatal morbidity and mortality, particularly
in developing countries where it poses major challenges
to maternal and neonatal health. It is linked with adverse
neonatal outcomes such as hypoglycemia, respiratory
distress, metabolic instability, and sepsis, as well as
long-term risks including hypertension, diabetes, and
cardiovascular disease in adulthood. Globally, nearly
30 million newborns about 23.8% of all live births—are
affected by IUGR each year, with the incidence being
nearly six times higher in developing regions.

These figures underline the importance of early
diagnosis, surveillance, and targeted intervention to
improve perinatal outcomes.
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The present hospital-based observational study aimed
to identify the causal factors of symmetrical and
asymmetrical IUGR and to evaluate the relationship
with fetal outcomes. By comparing maternal risk factors,
ultrasonographic parameters, and neonatal outcomes,
the study sought to differentiate between the two main
IUGR subtypes and provide insights into their distinct
pathophysiological mechanisms.

In the present study, the majority of IUGR cases,
both symmetrical and asymmetrical, occurred among
women aged 21 to 30 years, the peak reproductive
age group in India. Asymmetrical IUGR was slightly
more frequent across all age categories. Women aged
21 to 25 years accounted for 38.0% of asymmetrical
and 40.2% of symmetrical IUGR cases, followed by
those aged 26-30 years (30.8 and 32.3%, respectively).
Although extreme maternal age (<20 and >30 years) is
traditionally associated with increased IUGR risk, this
trend mainly reflects higher fertility rates rather than
biological susceptibility. Sinha S et al.'> and Seal A. et al.®
reported similar age-related patterns, while Alsadi and
Alwqatii et al."” found no significant difference between
IUGR subtypes. Connor et al.!8, however, noted a higher
mean age among symmetrical IUGR cases, linking older
maternal age to early placental dysfunction. Collectively,
these findings indicate that maternal age influences
IUGR risk indirectly through its association with parity
and co-morbidities rather than being an independent
determinant.

Regarding parity, para 2 women were most frequently
affected in both asymmetrical (37.5%) and symmetrical
(33.1%) IUGR, followed by para 1 and primigravida
mothers. This suggests that multiparity does not protect
against [IUGR and may, in some cases, increase risk due to
maternal nutritional depletion or short inter-pregnancy
intervals. Alsadi and Alwaqatii et al.'” similarly reported
no significant correlation between parity and IUGR
subtype (p = 0.282), while Seal A et al.'® and Oluwafemi
et al.” identified primigravida and teenage mothers as
higher-risk groups. Connor et al.'® also found nulliparity
significantly associated with asymmetrical IUGR (p =
0.003), possibly due to suboptimal placental adaptation
in first pregnancies. Overall, parity influences IUGR risk
through maternal health and nutritional status rather
than direct physiological mechanisms.

Gestational age distribution shows that most IUGR
cases were delivered at term (237 weeks), 76.0% of
asymmetrical and 83.5% of symmetrical cases. Preterm
deliveries were more common in asymmetrical IUGR
(24.0%) than symmetrical (16.5%). This supports the

concept that asymmetrical IUGR often results from
late-onset placental insufficiency, leading to accelerated
fetal compromise and earlier delivery. Symmetrical
IUGR, conversely, results from early gestational insults
and progresses more gradually, allowing continuation
to term. Alsadi and Alwqatiet al.” andConnor et al.'®
reported similar patterns, while Bocca-Tjeertes et al.?’
observed a higher proportion of symmetrical IUGR in
early preterm births, reflecting its earlier onset.

Maternal comorbidities were important determinants
of IUGR type. In the present study, hypertension, anemia,
and nutritional deficiencies were more frequent in
symmetrical IUGR, whereas diabetes was more common
in asymmetrical cases. Hypertension was presentin
28.3% of symmetrical and 23.6% of asymmetrical cases,
anemia in 30.7 and 27.4%, and nutritional deficiency in
24.4 and 16.8%, respectively. Diabetes was noted in 18.8%
of asymmetrical and 12.6% of symmetrical IUGR. These
trends suggest that early pregnancy disorders, such as
hypertension and anemia, lead to symmetrical IUGR due
to early impairment of cellular growth and placentation,
while late-gestation metabolic and placental insufficiency
associated with diabetes contributes to asymmetrical
IUGR. These findings are in agreement with previous
studies by Sinha Set al.!>, Mogri S et al.' and Oluwa Femi
et al’® emphasizing the timing of maternal insult as a key
determinant of IUGR type and severity.

Fetal Doppler evaluation revealed abnormalities
in both subtypes, with 34.6% of asymmetrical and
38.6% of symmetrical IUGR cases showing altered flow
patterns. The abdominal circumference (AC) was slightly
higher in asymmetrical IUGR (239.44 + 35.75 mm) than
in symmetrical IUGR (230.62 + 34.46 mm; p = 0.06),
consistent with the classical “head-sparing” pattern of
late-onset IUGR, where blood flow redistribution favors
brain development. Other biometric indices, including
biparietal diameter, femur length, and MCA pulsatility
index, showed no significant differences. These findings
align with those of Mogri S et al.*’, who highlighted
the diagnostic importance of AC andDoppler indices in
identifying growth-compromised fetuses.

Neonatal outcomes were comparable between the
two IUGR subtypes. Low APGAR scores (<7) at one
minute were observed in 37.0% of asymmetrical and
41.7% of symmetrical IUGR cases, but scores improved
by five minutes in over 70% of neonates.NICU admission
was required in 23.1% and 27.6% of asymmetrical and
symmetrical IUGR, respectively, while overall survival
exceeded 95% in both groups. These outcomes are
consistent with reports by Sinha S et al.'® and Alsadi
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and Alwqatii et al.'” who observed similar survival rates.
Ahya et al.*!, however, noted higher NICU admissions
in asymmetrical IUGR, possibly reflecting more acute
placental dysfunction.

Strengths and Limitations

This study’s major strength lies in its comparative design,
which enabled the concurrent evaluation of symmetrical
and asymmetrical IUGR within the same cohort,
allowing for a clear understanding of their etiological
and clinical distinctions. Comprehensive maternal, fetal,
and Doppler assessments provided a multidimensional
view of IUGR pathophysiology, while a standardized
diagnostic protocol ensured consistency and reliability.
The inclusion of multiple maternal risk factors and
perinatal outcomes enhanced clinical relevance and
applicability to similar healthcare settings. However, as
a single-center observational study, the findings may
not be generalizable to broader populations. The limited
sample size and study duration may have restricted the
detection of less common risk factors. Recall bias and
incomplete maternal histories may have influenced
accuracy, particularly for nutritional and environmental
factors. Additionally, socioeconomic status, micronutrient
deficiencies, and paternal influences were not fully
evaluated, and the lack of long-term neonatal follow-up
prevented assessment of developmental outcomes.

Conclusion

This study demonstrated that both symmetrical and
asymmetrical [IUGR have distinct etiological and clinical
patterns but share comparable neonatal outcomes.
Most cases occurred in women aged 21-30 years and
were delivered at term. Symmetrical [IUGR was more
associated with early-onset maternal conditions such
as hypertension, anemia, and malnutrition, whereas
asymmetrical IUGR was linked to late-onset placental
insufficiency and diabetes. Despite slightly higher NICU
admissions and lower APGAR scores in symmetrical
IUGR, overall survival exceeded 85%. Early identification,
individualized monitoring, and comprehensiveDoppler
and ultrasound evaluation are vital for improving
perinatal outcomes in IUGR pregnancies.
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