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Introduction

Large for Gestational Age (LGA) and Appropriate for Gestational Age (AGA) are terms used to
describe the weight of a newborn to their gestational age. LGA is defined as a birth weight greater
than the 90™ percentile for gestational age (ACOG,2020b).! The WHO definition of AGA refers to a
fetus or newborn whose birthweight falls between the 10™ and 90" percentile for their gestational
age.? Diabetes, especially gestational diabetes, is a known risk factor for LGA, but the impact of LGA
in non-diabetic pregnancies has been less well-studied. This study aims to explore and compare
maternal and neonatal outcomes in non-diabetic pregnancies that result in LGA versus AGA births.
The findings could offer insights into how LGA affects maternal health, the course of pregnancy, and
the immediate neonatal period in the absence of diabetes.

Materials and Methods

This prospective, comparative, observational study was conducted between 2016 and 2024 at the
Mahatma Gandhi Medical College and Research Institute in Pondicherry. This study compared
maternal and neonatal outcomes in the non-diabetic LGA group (90 cases): babies with a weight > 4
kg, with the AGA group (90 controls): babies born next to a non-diabetic LGA baby with a birth
weight between 2.5 - 4 kg.

The maternal variables included age, parity, gestational age, body mass index (BMI), weight
gain during pregnancy, any comorbidities, previous history of macrosomia, need for induction of
labour, prolonged latent phase of labour, mode of delivery, indication for caesarean delivery, and
delivery complications including atonic PPH, traumatic PPH and perineal tears. The neonatal
variables included gender, birth weight, APGAR score, neonatal complications including shoulder
dystocia, neonatal hypoglycaemia, birth injury, neonatal intensive care unit (NICU) admission and
perinatal death.

Results

The mean maternal age was similar between the two groups, indicating that age was not a
confounding factor. BMI was significantly higher in the LGA group compared to the AGA group,
highlighting a strong association between maternal obesity and LGA births. Weight gain during
pregnancy was significantly greater in the LGA group, further reinforcing the role of maternal weight
gain in fetal macrosomia as shown in Table 1.

Table 1. Comparison between the groups

Group Mean SD

AGE Case 26.4222 4.2293

Control 25.8444 3.4929
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Group Mean SD
BMI in kg/m2 Case 28.0928 4.3146
Control 21.0989 1.7601
WEIGHT GAIN IN PREGNANCY Case 15.5722 2.7142
Control 11.4900 1.0461
FETAL WEIGHT in Kg Case 4.1643 0.1711
Control 2.9693 0.3578

Caesarean section (CS) rates were significantly higher in LGA pregnancies (65 patients, 72.2%)
compared to AGA pregnancies (17 patients, 18.8%), with emergency CS being more common in LGA
cases, as shown in Table 2. Prolonged labour was significantly more common in LGA pregnancies,
further justifying the need for operative delivery in these cases. Traumatic postpartum hemorrhage
(PPH) was significantly higher in LGA pregnancies (8 cases vs. none in AGA). Atonic PPH was
reported in 30 cases of LGA pregnancies (33.3%) compared to only 1 case in AGA pregnancies
(1.1%). This suggests that uterine overdistension in LGA pregnancies increases the risk of PPH.
Perineal tears were also more common in LGA births due to the mechanical trauma associated with

delivering large babies.

Table 2
Case Control
Maternal Variables Subcategory p-value
n % n %
Multiparous 46 58.2% 33 41.8% 0.0509
PARITY
Primigravida 44 43.6% 57 56.4% 0.0406
GESTATIONAL AGE 37-40 69 49.3 71 50.7
More than 40 21 52.5 19 47.5 0.719
Female 24 13.3 37 20.6
GENDER
Male 66 36.7 53 29.4
OF MACROSOMIA Yes 13 100.0% 0 0.0%
Nil 57 46.3% 66 53.7%
Macrosomia 4 0.0% 0 100.0%
NEED FOR
INDUCTION Post dates 17 65.4% 9 34.6%
Premature rupture of 9 47 4% 10 52 6%

membranes
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Prolonged latent phase of 7 87 5% 1 12.5%
labour
No 72 44.7% 89 55.3% <0.001
PROLONGED LABOUR
Yes 18 94.7% 1 5.3%
No 82 47.7% 90 52.3%
TRAUMATIC PPH
Yes 8 100.0% 0 0.0%
No 75 46.0% 88 54.0% <0.001
PERINEAL TEAR
Yes 15 88.2% 2 11.8%
No 60 40.3% 89 59.7% <0.001
ATONIC PPH
Yes 30 96.8% 1 3.2%

Mean birth weight was significantly higher in LGA newborns (4.16 = 0.17 kg) compared to AGA
newborns (2.97 + 0.35 kg). APGAR scores at 5 and 10 minutes were slightly lower in LGA newborns,
but the difference was not statistically significant. NICU admission rates were comparable between
the groups as shown in Table 3. Neonatal hypoglycemia was more common in LGA newborns (5
cases, 5.5%) compared to AGA newborns (1 case, 1.1%), though the difference was not statistically

significant.
Table 3
Case Control
Neonatal Variables Subcategory p-value
n % n %
Female 24 13.3 37 20.6
GENDER
Male 66 36.7 53 29.4
No 87 49.2% 90 50.8%
SHOULDER DYSTOCIA
Yes 3 100.0% 0 0.0%
No 72 49.7% 73 50.3% 0.8506
NICU ADMISSION
Yes 18 51.4% 17 48.6%
NEONATAL No 85 48.9% 89 51.1% 0.2108
HYPOGLYCEMIA Yes 5 83.3% 1 16.7%
Clavicular fracture 1 100.0% 0 0.0%
BIRTH INJURY
No 89 49.7% 90 50.3%
PERINATAL DEATH No 90 50.0% 90 50.0%
Discussion

There were 21,612 deliveries, and 90 were non- diabetic LGA births in our study. BMI was
significantly higher in the LGA group compared to the AGA group, highlighting a strong association
between maternal obesity and LGA births. Women with a BMI > 30 are more likely to have LGA
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infants due to genetic and metabolic factors (Catalano et al., 2012).> Maternal weight gain above the
recommended guidelines increases the risk of complications like LGA, preterm birth, and cesarean
delivery (ACOG, 2013).* In our study, weight gain during pregnancy was significantly greater in the
LGA group, further reinforcing the role of maternal weight gain in fetal macrosomia. Studies have
shown that women who have previously delivered a macrosomic infant are 3 to 4 times more likely to
deliver an LGA infant in a subsequent pregnancy (Landon et al., 2011). *Our study showed 13 cases
with a history of macrosomia in a previous pregnancy delivered LGA infants. Similarly, maternal age,
especially advanced maternal age, can increase the risk of fetal overgrowth in subsequent pregnancies
(Cunningham et al., 2014).° There were no similar results in the present study.

In pregnancies where there is an increased risk of delivering an LGA infant, induction of labour
may be considered around 38-39 weeks. The primary reason for this is to avoid complications such as
shoulder dystocia, brachial plexus injury, and other forms of birth trauma that may occur in cases of
excessive fetal growth (Kovacs et al., 2016)."Macrosomia as an indication for induction was nearly 4
cases in our study. Studies have shown that a prolonged latent phase is linked to a higher incidence of
CS and labour abnormalities. Neonatal concerns include lower 5-minute APGAR scores and a greater
need for resuscitation (Baurd J et al).® Fetal macrosomia is a known risk factor for labour
abnormalities and CS, which may suggest a potential influence on labour progression, including the
latent phase. (Chelmow D et al)’ In our study, prolonged labour was significantly more common in
LGA pregnancies, justifying the need for operative delivery. A study analyzing term singleton
deliveries found that 44.0% of LGA infants were delivered via CS, whereas the rate was 26.1% for
AGA infants (Zhou ZR, Guo Y et al)!’. Similar results were obtained in the present study; Cesarean
section (CS) rates were significantly higher in LGA pregnancies compared to AGA pregnancies, with
emergency CS being more common in LGA cases.

An observational study conducted at a tertiary care center reported that perineal tears
occurred in 4% of vaginal deliveries, with traumatic PPH observed in 1.44% of cases. Notably, 92%
of the perineal tear cases were associated with the delivery of larger babies, indicating a strong
correlation between fetal size and perineal trauma. !' Similar results were observed in our study,
which showed that traumatic postpartum hemorrhage (PPH) was significantly higher in LGA
pregnancies. Atonic PPH was reported in 30 cases of LGA pregnancies compared to only 1 case in
AGA pregnancies. Perineal tears were also more common in LGA births, due to mechanical trauma
associated with delivering large babies. A retrospective study found that LGA pregnancies had a 5.1-
fold increased risk of neonatal trauma, including Brachial Plexus Birth Palsy (BPBP) and
clavicle/humeral fractures, compared to AGA pregnancies. Specifically, the odds of BPBP increased
with birth weight, being 6.9 times higher for infants weighing 4,000 to <4,500 g, 27 times higher for
those 4,500 to <5,000 g, and 72 times higher for infants >5,000 g.!?Birth injuries were rare in our
study but noted in LGA cases (1 case of clavicular fracture, 100% in the LGA group).

LGA neonates had a higher incidence of neonatal hypoglycemia with risks increasing
alongside birth weight percentiles.!® In the present study, Neonatal hypoglycemia was more common
in LGA newborns compared to AGA newborns, though the difference was not statistically significant.
A study analyzing 1,090 newborns reported a median birth weight of 3.4 kg for males and 3.2 kg for
females, with males more frequently classified as macrosomic (5.6% vs. 2.3%)."* In our study, male
gender preponderance was higher among LGA births compared to AGA births, encompassing 70.56%
in cases compared to 33.89% in controls. A study concluded that term LGA births exhibited a 55%
increased risk of adverse outcomes compared to term AGA births. !> Though there was no perinatal
mortality reported in our study, APGAR scores at 5 and 10 minutes were slightly lower in LGA
newborns, but the difference was not statistically significant. NICU admission rates were comparable
between the groups.

Conclusion
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LGA infants have a higher likelihood of experiencing adverse outcomes, and maternal health is also
compromised. Healthcare providers must be aware of these risks to ensure better management and
outcomes for both mothers and infants. LGA pregnancies are associated with higher rates of labour
complications, particularly prolonged labour, emergency CS, and birth trauma. Neonatal
hypoglycemia and birth injuries require close monitoring in LGA newborns, even when immediate
outcomes appear stable. The study highlights the importance of distinguishing between LGA and
AGA births in non-diabetic pregnancies.
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