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Intrauterine Growth Restriction (IUGR) occurs when a fetus fails to reach its growth potential.
Ultrasound plays a key role in diagnosis by assessing fetal biometry, and estimated weight.
Umbilical artery Doppler studies evaluate placental function, with abnormal findings like
increased resistance or absent/reversed end-diastolic flow. Objective: To detect Intrauterine
growth retardation in 2nd and 3rd trimester with fetal parameters and umbilical artery doppler.
Methods: This descriptive cross-sectional research took place at Diagnostic centre, Combined
Military Hospital, Lahore from September to December 2024. All eligible 130 femalesin 2™ and 3"
trimester had recruited excluding females with Polyhydromnias. The examination involved the
use of a curvilinear transducer (3-5MHz). Non probability convenient technique was employed
for data collection. IBM(SPSS)version 26.0 was used for data analysis. For inferential statistics,
Chi square test was employed. Statistical p-value <0.05 was considered as a significant value.
Results: The study involved 130 pregnant women(mean age 28.82 + 4.64), with 29.2% in the 2nd
and 70.8% in the 3rd trimester. IUGR history (25.4%), gestational hypertension (50.8%), and
diabetes (19.2%) were noted. IUGR was diagnosed in 52 cases with 3-Bweek growth delays.
Abnormal Pl values in all cases confirmed Pl as a reliable marker. Conclusions: In conclusion,
fetal biometric parameters (BPD, HC, AC, FL) below the 10th percentile indicated IUGR in over
one-third of 2nd and 3rd trimester pregnancies, with growth lags of 15-43 days. Abnormal
umbilical artery Doppler Pl was present in all [IUGR cases, highlighting Pl as a consistent and
reliable detection marker.

INTRODUCTION

Intrauterine Growth Restriction (IUGR) is a clinical
definition applied to neonates born with clinical features of
malnutrition and in-utero growth retardation irrespective
of their birthweight percentile[1]. ADopplerultrasoundisa
non- invasive technique utilized to approximate blood flow
within blood vessels. This is achieved by leading high-
frequency sound waves (ultrasound) toward flowing red
blood cells and analyzing the resultant echoes [2]. A
standard ultrasound examination includes sizes of
Biparietal Diameter (BPD), Head Circumference (HC),
Abdominal Circumference (AC), Femur Length (FL),
Estimated Fetal Weight (EFW), assessment of Amniotic
Fluid Index(AF1)[3]. The fetal Umbilical Artery(UA) provides

a site of velocimetric studies as Doppler indices Pulsatility
Index (Pl), resistive index, and Systolic/Diastolic (S/D) ratio
evaluates the impedance to the flow through them. An
abnormal UA Doppler is therefore an indicator of fetal
peripheral vasoconstriction, hence reduced fetal
oxygenation. UA Doppler study therefore helps in
identifying a compromised fetus, thus reducing adverse
perinatal outcomes including mortality [4]. Similar
characteristics are shown in figure 1. The incidence is
around 3-9% in higher socioeconomic group, whereas the
rate is as highas 30% in low socioeconomic group. Almost
20-50% stillborns are growth retarded. After prematurity,
thisisthe second commonest cause for perinatal mortality

PJHS VOL. 6 Issue. 06 June 2025 T QO Copyriat © 2025, PUHS, Published by Crossinks International Publishers LLC, USA
5y This work is licensed under a Creative Commons Attribution 4.0 International License. 92




Detection of Intrauterine Growth Retardation with Doppler

Saleem S etal.,

[5]. Intra-uterine growth restriction is frequently a sequel
of hypertensive disorders of pregnancy and the frequency
of IUGR in patients with PIH was found to be 65% [6].
Occurrence of IUGR is notably lower in developed nations,
ranging from 4% to 8%, compared to the higher rates
observed in developing countries, which range from 6% to
30%. On average, approximately 8% of the general
population experiences IUGR [7]. Intrauterine Growth
Restriction (IUGR) is classified into symmetrical,
asymmetrical, and mixed types. Symmetrical [IUGR involves
proportional reductions in weight, length, and head
circumference, with a head-to-chest circumference
difference of less than 3 cm and a Pulsatility Index (PI)
greaterthan 2. Itreflects early developmentalissues, often
linked to genetic factors or early pregnancy complications.
Asymmetrical IUGR typically appears in the late second or
third trimester due to placental insufficiency, which
reduces nutrient supply. While cell numbers remain
normal, cell size decreases due to limited glycogen and fat
storage. A key marker is a Pl less than 2. Mixed IUGR
combines characteristics of both symmetrical and
asymmetrical lUGR, causingreductionsinboth cellnumber
and size. This type reflects more complex underlying
issues, making diagnosis and management challenging.
Understanding the type of IUGR is essential for tailoring
prenatal care and improving fetal outcomes through
targeted interventions [8]. Maternal, fetal, and
placental/adnexal parameters are among the many risk
factors for intrauterine growth restriction the primary risk
elements are broken down below. Maternal Aspects: A
lower socioeconomic status raises the risk of intrauterine
growth retard Weight: IUGR may be caused by a very low or
exceptionally elevated (BMI). Smoking: it is a major risk
factor for IUGR during pregnancy. Recreational Drug Use:
Using drugs recreationally while pregnant may harm the
development of the fetus. Advanced Maternal Age: the
possibility of IUGR is increased for women over 35. Women
who become pregnant for the first time are more
vulnerable to nulliparity. Overview of Gestational
Hypertension: intrauterine growth restriction may result
from this condition's limitation in the fetus's blood supply.
Family History: The risk gets higher if there is a family
history of IUGR orif there have been prior IUGR pregnancies
[9]. The prenatal TCD in IUGR babies was less impacted
than the fetal HC, indicating that cerebellar growth has
been preserved preferentially over other cranial
structures. In order to identify aberrant fetal growth, the
TCD/AC ratio proved useful. Since this ratio is GA
independent, it may be used even when the GA is unclear
[10]. Common causes of LBW are restricted intrauterine
fetal growth or Intrauterine Growth Retardation (IUGR),
Small for Gestational Age (SGA), fetal malnutrition, and
preterm birth. Birth weight is one of the predictors for fetal
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growth, and it is a significant determinant of mortality and
morbidity ininfancy and childhood. LBW can predict short-
term survival and influence the long-term health of the
newborn [11]. Fetal biometry, biophysical profile and
Doppler studies were found helpful in the diagnosis  of
intrauterine growth retardation and evaluating the
usefulness of ultrasound parameters in third trimester
[12].

Previous research has examined the comparison of
umbilical artery flow velocimetric indices between IUGR
fetuses and normal fetuses in the third trimester. Current
study aimed to detect the frequency and percentage of
IUGR pregnancies and normal pregnancies. There is a
paucity of research regarding the detection of IUGR
frequency during the second and third trimesters. To
detect intrauterine growth retardation in 2" and 3"
trimester with fetal parameters and umbilical artery
Doppler.

METHODS

Descriptive cross-sectional study conducted at Diagnostic
Centre, Combined Military Hospital, and Lahore from
September-December 2024.This study included 2" and 3"
trimester females. 2" and 3" trimester females
approaching diagnostic centre for obstetric scan were
included in this study and Pregnancies diagnosed with
Polyhydromnias during scanning were excluded.
Ultrasound of participants was performedusing curvilinear
transducer (3-5MHz), Toshiba. Sample size was calculated
through WHO Geneva calculator.Non probability
convenient technique was used.The prevalence of IUGR
was found be 90.70% [2].The following Cochran Formula
was used to calculate the sample size; n=i=a%§ﬂ Zvalue =
1.96 at 95% Confidence level (a), Anticipated population
proportion (P) = 0.907, Absolute precision (d) or marginal
error = 0.05 and Sample size (n) =130 [13]. Proforma and
Ultrasound reports were used as data collection tool. All
eligible patients meeting the inclusion criteria were
recruited after obtaining informed consent. The ethical
considerations of the study were carefully managed,
ensuring that the patients were fully aware of the purpose
and nature of the study, and their confidentiality and
privacy were strictly maintained. A detailed patient history
was collected to provide a comprehensive background for
analysis.This information was crucial in establishing
correlations between patient characteristics and the
diagnostic outcomes observed during the study.The
examination involved the use of a curvilinear transducer
withafrequencyrange of 3-5MHz, whichiscommonly used
for obstetric imaging due to its ability to provide detailed
images of deep structures. The patients were positionedin
a supine position to facilitate optimal imaging.The
sonography was performed by either a radiographer or a
radiologist. The examination involved both trans-pelvic
and Anteroposterior (AP) pelvic planes to maximize the
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diagnostic information obtained from the ultrasound.
Cutoff values(2nd-3rd trimester)for confirming lUGR are Rl
(0.756-0.609), P1(1.270-0.967)and S/D(4-2.18)[14]. Written
and verbal consent were taken from eligible participants.
The study had been conducted in line with ethical
standards set by the ethical review committee of CMH LMC
and 10D with (Ref # 80/ERC/CMH/LMC, Dated: 24
September, 2024). This study was conducting in
accordance with Declaration of Helsenki. Collected data
were entered into the Statistical Package for the Social
Sciences (SPSS), version 26.0, for the statistical analysis.
The analysis involved both descriptive and inferential
statistical methods. For quantitative data, such as
gestational age, fetal measurements (e.q., biparietal
diameter, femur length, and abdominal circumference),
and amniotic fluid index, means and standard deviations
were computed to provide a clear understanding of the
distribution and variation within the dataset. Frequencies
were also calculated. For inferential statistics, Chi-square
test was applied to compare the frequencies. A p-value <
0.05was considered asastatistically significant value.

RESULTS

Currentresearch was on detecting IUGR on ultrasound and
umbilical artery doppler. Results of thisresearch have been
described below. Summarized key maternal health
conditions during pregnancy. Among the females of 2nd

Table 2: Descriptive Statistics of Fetal Biometric Measurements

2" Trimester

Fetal Variables
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and 3rd trimester, 33(25.40%) had a history of intrauterine
growth retardation (IUGR). For gestational diabetes,
25(19.2%) were affected. Regarding gestational
hypertension, 66(50.8%)experiencedit.

Table 1: Prevalence of Maternal Health Conditions N=130(100)

Clinical Presentations Yes Frequency (%) No Frequency (%)

Previous IUGR History 33(25.40) 97(74.60)

Gestational Diabetes 25(19.2) 105(80.8)
Gestational Hypertension 66(50.8) 64(49.2)

Table 2 showed that during the 2™ trimester, the mean Bi-
Parietal Diameter (BPD) on ultrasound was 5.33 cm, with a
standard deviation of 0.72 and a median of 5.22 cm (I0OR:
5.92-4.82), whileinthe 3rd trimester, itincreased toamean
of 7.96 cm, with astandard deviation of 1.20 and a median of
8.22 cm (IQR: 8.94-7.26).The Head Circumference (HC)
increased from a mean of 19.14 cm in the 2™ trimester (SD:
2.50, median: 18.65 cm)to 28.49 cmin the 3" trimester(SD:
4.09, median: 29.18 cm).Similarly, the Abdominal
Circumference (AC) grew from 18.18 cm (SD: 2.75, median:
16.92 cm) to 27.63 cm (SD: 4.21, median: 28.20 cm), and
femur length increased from 3.73 cm (SD: 0.62, median:
3.57 cm) to 6.21 cm (SD: 1.15, median: 6.51 cm). Amniotic
Fluid Index (AF1) decreased from a mean of 11.86 cm in the
2ndtrimesterto7.40cminthe 3“trimester.

3" Trimester

Median (Inter Quartile range)

Mean*S.D Median (Inter Quartile range) Mean +S.D

Bi Parietal diameter on Ultrasound (cm) 5.22(5.92-4.82) 5.33+0.72 8.22(8.94-7.26) 7.96 +1.19

Bi Parietal diameter percentile 2.00(2.00-2.00) 1.84 +0.54 2.00(2.00-1.00) 1.85+1.37
Head Circumference on Ultrasound (cm) 18.65(21.14-17.21) 19.13 £2.49 29.18(31.71-25.88) 28.48 + 4.09
Head Circumference Percentile 2.00(2.00-2.00) 1.79+0.41 2.00(2.00-1.00) 27.62 + 4.21
Abdominal Circumference on Ultrasound (cm) 16.92(20.62-15.76) 18.18 £2.74 28.20(31.08-25.11) 27.62 + 4.21
Abdominal Circumference Percentile 2.00(2.00-2.00) 1.84+£0.54 2.00(2.00-1.00) 1.66 £ 0.97
Femur Length on Ultrasound (cm) 3.57(4.22-3.26) 3.73+£0.62 6.51(7.09-5.67) 6.20£1.14
Femur Length Percentile 2.00(2.00-2.00) 1.97+£1.24 2.00(2.00-1.00) 1.62+0.88

Amniotic fluid index in cm 12.00(14.00-10.00) 11.86 £2.03 7.50(11.00-4.00) 7.39+4.12

Summarized during the 2™ trimester, 25 cases (0.66) showed a discrepancy of less than 14 days, while 13 cases (0.34) had a
discrepancy above 14 days. In the 3" trimester, the number of cases with a discrepancy of less than 14 days increased to 53
(0.58), and those with a discrepancy above 14 days rose to 39 (0.42). Number of total cases above 14 days were 52 in both

trimestersresultingindiagnosis of IUGR.
Table 3: Discrepancy in Daysacross 2™ and 3“ Trimesters

2" Trimester 3" Trimester

Discrepancy (Days) Frequency (%) Frequency (%)
Less than 14 Days 25(0.66) 53(0.58)
Above 14 Days 13(0.34) 39(0.42)
Total 38(100) 92(100)

Summarized this data presented the status of Doppler
indicesacrosstrimesters, comparingnormaland abnormal
findings. For (RI), 63.2% of cases were normal in the 2nd
trimester, compared to 59.8% in the 3rd trimester, with

60.8% normal overall. Abnormal Rl cases constituted
36.8% and 40.2% in the 2" and 3" trimesters, respectively,
with no significant association(x*=0.129, p=0.720). The(PI)
showed 63.2% normal casesinthe 2nd trimesterand58.7%
in the 3rd, totaling 60.0%. Abnormal Pl cases were 36.8%
and 41.3% in the 2nd and 3rd trimesters, respectively, also
showing no significant association (x’= 0.223, p = 0.637).
The (S/D ratio) had 63.2% normal findings in the 2nd
trimester, 59.8% in the 3rd, and 60.8% overall, with
abnormal cases at 36.8% and 40.2%, respectively (x*=
0.129,p=0.720).
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Table &4: Associationbetween Amniotic Fluid Index Statusand Trimesters

Trimester (2™)

Trimester (3") Total Chi-Square

Cabiible S Frequency (%) Frequency (%) Frequency (%) Value pais
Pulsatility Index Status Normal 24(63.2) 54(58.7) 78(60.0) 0.223 0.637
Abnormal 14(36.8) 38(41.3) 52(40.0)
Resistive Index Stat Normal 24(63.2) 55(59.8) 79(60.8) 0.129 0.720
sistive Index s . .
esistive fndex Statu Abnormal 14(36.8) 37(40.2) 51(39.2)
Systolic-to-Diastolic Ratio Normal 24(63.2) 55(58.8) 79(60.8) 0.129 0.720
Status Abnormal 14(36.8) 37(40.2) 51(39.2) ‘ ’

Figure 1 showed third-trimester ultrasound images
depicting abnormal umbilical artery Doppler indices and
fetal biometry with a 4-week growth lag. Image 1T A
displaying the Umbilical artery doppler indices
measurements as Pl (Pulsatility Index) 0.84, Rl (Resistive
Index)0.58 and S/D(Systolic-Diastolic ratio)2.39. Image 1B
showing fetal measurement as BPD (Bi-Parietal diameter)
7.98cm and HC (Head Circumference) 28.66cm along with
discrepancy of 4 weeks between GA (LMP) 35w3d and GA
(USG)31whd

Figure1: Ultrasoundimage of femalein 3“ trimester

DISCUSSION

Intrauterine Growth Restriction (IUGR)is a condition where
afetus fails to achieve its expected growth potential, often
due to placental insufficiency. Ultrasound plays a critical
role in diagnosing IUGR by assessing fetal biometry and
monitoring amniotic fluid levels. Additionally, umbilical
artery Doppler studies provide valuable information about
blood flow patterns. Abnormal Doppler findings, such as
increased resistance or absent/reversed end-diastolic
flow, help guide clinical decisions, including the timing of
delivery, to optimize fetal outcomes. Current study
examined 130 pregnant females in their 2™ and 3"
trimesters, with52 cases of IUGR, all of which had abnormal
Pl values. This study highlighted Pl as a reliable diagnostic
marker for IUGR. In contrast, the study by Parijatha at
Prathima Institute of Medical Sciences analyzed 172 IUGR

cases, with 33 showing increased umbilical artery PI[2].
Both studies identified gestational hypertension as a
common risk factor, though it was more prevalent in the
latter study. While both studies underscore the
significance of Doppler indices, particularly Pl, for
diagnosing IUGR, current study focused more on Pl's role
compared to otherindices like Rland S/D ratios. The study
performed by Iftadul Islam at Dhaka medical college. This
was study of 90 patients using Doppler ultrasound to
assess the cerebral-umbilical pulsatility index ratio found
74.4% of patients had Small for Gestational Age (SGA)
babies. Abnormal Doppler values were identified in 72.2%
of cases [15]. In contrast, current study analyzed 130
pregnant females, focusing on 52 IUGR cases, where
abnormal Pl values were strongly associated with IUGR. It
was observed that discrepancies in fetal growth of 15 to 43
days (3-6 weeks), indicated significant differences
between expectedandactual gestationalage. Both studies
highlighted the critical role of Doppler ultrasound in
diagnosing IUGR and its impact on predicting fetal
outcomes. While the other study emphasized the cerebral-
umbilical pulsatility index ratio and premature delivery,
current study pointed out the relationship between
abnormal Pl values and IUGR diagnosis, with growth
discrepancies suggesting delayed fetal development.
Current study, analyzed 130 pregnant females in their 2nd
and 3rd trimesters, found IUGR in 52 cases, with
discrepancies ranging from 15 to 43 days (3-6 weeks). A
history of gestational hypertension was seenin 50.8%, and
gestational diabetesin19.2%. In contrast, a study by Farrah
Shams at DOW university, Karahi Pakistan focused on
hypertensive and diabetic groups reported a 46% rate of
fetal distressin hypertensive patientsand 10% Intrauterine
Death (IUD)in diabetic pregnancies and IUGR was seen 6%
with hypertension. Ultrasound scans showed 68% in
hypertensive, and 54% in diabetic groups[16]. Both studies
highlighted the risks associated with hypertension and
diabetes in pregnancy, but current study specifically
emphasized the role of Doppler Pl values as a key marker in
diagnosing IUGR. The larger study by Zhou, China included
6,105 women identified several key risk factors, included
maternal age under 25, prim parity, low BMI, insufficient
weight gain, and pregnancy-induced hypertension. It found
that 8.65% of pregnancies were complicated by IUGR[17].
In contrast, current study analyzed 130 pregnant females,
with IlUGR observedin52 cases, and emphasized the role of
Doppler ultrasound.Current findings highlighted

PJHS VOL. 6 Issue. 06 June 2025 Copyright ® 2025. PJHS, Published by Crosslinks International Publishers LLC, USA
oy This work is licensed under a Creative Commons Attribution 4.0 International License. 95




Detection of Intrauterine Growth Retardation with Doppler

Saleem S etal.,

gestational hypertension as a prominent factor (observed
in50.8% of cases)and found abnormal Pulsatility Index (P!I)
values to be a more reliable indicator of IUGR than
Resistance Index (RI) or S/D ratios. Both studies
underscored the importance of maternal health factors in
IUGR, though current study specifically focused on Doppler
findings, which correlate closely with IUGR diagnosis. The
first study by Mandana Mansour Ghanaei at Alzahra
University, Iran involved 216 cases, divided IUGR into two
groups: those with preeclampsia (PE-IUGR) and those
without preeclampsia (I-IUGR).It found that chronic
hypertension was significantly more prevalent in the PE-
IUGR group (95.4%) compared to the I-IUGR group (4.6%).
The study also highlighted a significant difference in
gestational age at birth, with the PE-IUGR group delivered
earlier [18]. In contrast, current study, which analysed 130
pregnancies, emphasized the use of Doppler ultrasound to
identify abnormal Pulsatility Index (Pl) values as a reliable
diagnostic indicator for IUGR. It also revealed that 50.8% of
cases had gestational hypertension.Both studies
highlighted hypertension as a significant risk factor for
IUGR, but current study focused more on Doppler indices,
particularly PI, for IUGR diagnosis, while the first study
looked at the impact of preeclampsia and its association
with earlier delivery. Study performed by Kiran et al.,
directly examined placental tissues and found significantly
lower placental weights, increased syncytial knots, and
fewer blood vessels in the villi of IUGR cases compared to
normal pregnancies [19]. Similarly, the current study
demonstrated that abnormal Pulsatility Index (PI) values
were strongly associated with IUGR, along with
discrepancies in fetal growth ranging from 15 to 43 days,
suggesting impaired placental blood flow. However, the
studies differ in their methodology and focus: Kiran et al.,
used a histopathological approach, examining structural
differencesin the placenta post-delivery, while the current
study used clinical diagnostic tools, such as Doppler
ultrasound, to assess functional changes during pregnancy
[19]. Thus, while both studies support the link between
placental insufficiency and IUGR, they approach the issue
from different investigative perspectives one anatomical,
the other hemodynamic. Study by Qahtani underscores the
clinical value of accurate identification to reduce the risks
of stillbirth, neonatal morbidity and mortality, and to
prevent unnecessary interventions in unaffected
pregnancies. The study strongly advocates for the use of
Doppler velocimetry of both fetal venous and arterial
circulation as a key surveillance tool in managing fetal
growth restriction [20]. Similarly, the current study
supports this diagnostic approach by analyzing 130
pregnant women, including 52 confirmed IUGR cases, and
finding a strong correlation between abnormal Pulsatility
Index (PI) values and IUGR. Furthermore, it highlighted
significant fetal growth discrepancies, ranging from 15 to
43 days, between expected and actual gestational age
reinforcing the importance of Doppler findings in

DOI: https://doi.org/10.54393/pjhs.v6i6.3012

identifying and monitoring IUGR cases. While Qahtani's
study provides a theoretical and clinical framework, the
current study offers empirical evidence supporting the use
of Doppler as a practical diagnostic measure in real-world
clinical settings.

There are few limitations of the study as the factorslike the
mothers' health conditions, diet, and financial situation
weren't considered. These could have affected the rates of
IUGR and the Doppler results. The study didn't track what
happened to the babies after birth, which could have given
more insight into how IUGR and Doppler changes impact
their health. Potential confounding factors weren't
controlled during data collection and analysis. Future
studies should include comprehensive maternal
assessments, control confounders, and incorporate
neonatal follow-up to better understand long-term
outcomes.

CONCLUSIONS

In conclusion, fetal biometric parameters(BPD, HC, AC, FL)
below the 10th percentile indicated IUGR in over one-third
of 2" and 3" trimester pregnancies, with growth lags of 15-
43 days. Abnormal umbilical artery Doppler Pl was present
inall [UGR cases, highlighting Plas aconsistentandreliable
detection marker.
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