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Abstract

BACKGROUND: Fetal macrosomia is a condition associated with an increased risk of
poor fetal and maternal outcomes. Therefore, a good understanding of the condition is
necessary to improve fetomaternal status at delivery and puerperium. AIM: This study
was designed to determine the prevalence, risk factors, and feto-maternal outcomes in
pregnancies that ended with the delivery of macrosomic neonates. MATERIALS AND
METHODS: The study was a retrospective observational study conducted at the Federal
Medical Centre, Abeokuta, (FMCA). All case notes of the postpartum women delivered
during the study period from the 1% of January, 2017 to the 31* of December, 2021 were
retrieved and reviewed. The age, booking status, parity, maternal body mass index,
presence of co-morbidities, gestational age at delivery, mode of delivery, and
complications at delivery were extracted and entered into a proforma. The birth weight,
gender, Apgar score, neonatal admission, and morbidity were also recorded. The data were
analyzed using the statistical package for the social sciences (SPSS 22 for Windows).
RESULTS: The total number of deliveries during the period of study was 4920; of these,
124 deliveries resulted in macrosomic babies. Thus, the prevalence of fetal macrosomia
was 2.5%. Fetal macrosomia was highest in multiparous parturient n=104 (88%). The
commonest maternal age group was 30-34 years n=41 (35%). It was more prevalent in
male fetuses n=62 (53%) than in female fetuses n=56 (47%). The common factors
identified were maternal obesity at term n=82 (70%), post-datism n=61 (52%), pre-
gestational diabetes mellitus n=6 (5%), gestational diabetes mellitus n=3 (2.5%), and
previous history of fetal macrosomia n=3 (2.5%). The commonest maternal complication
was postpartum hemorrhage n=5 (4.2%). The rate of cesarean section among women
delivering macrosomic babies was n=82 (69.5%). The APGAR score at the fifth minute
was less than 7 in 3 neonates (2.5%). There was one (0.8%) stillbirth, and two neonates
had congenital anomalies (0.8%). The common reasons for neonatal admission were
respiratory distress (18%), neonatal jaundice (13%), and presumed sepsis (8.4%).
CONCLUSION: This study reveals that the commonest risks for fetal macrosomia are
maternal obesity and postdatism. These require action, as they are modifiable factors that
can be mitigated by counseling women about healthy living and prevention of prolonged
pregnancy by induction of labor. However, despite the associated fetal and maternal
complications, the feto-maternal outcome is good if managed appropriately.
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INTRODUCTION

Macrosomia refers to excessive birth weight irrespective
of the gender and gestational age at delivery. It is an
Obstetric condition associated with maternal and
perinatal morbidity. There are considerable variations in
the minimum weight used to define macrosomia.
According to the American College of Obstetrics and
Gynecology (ACOG), this condition contrasts with
"large for gestational age" (LGA), which considers birth
weight relative to gestational age, specifically at or above
the 90th percentile.!? Historically, birth weights of 4,000
g or 4,500 g have been used to classify macrosomia,
though no universal definition has been accepted. In our
environment, a cut-off of 4000g is most commonly used.?
Ethnicity, gestational diabetes, prolonged pregnancy,
high parity, male gender, and obesity have been
suggested to play a role in determining fetal weight.**
Therefore, the prevalence of fetal macrosomia varies
from region to region. Globally, macrosomia affects 6-
10% of newborns.*

Macrosomia is one extreme of fetal growth
abnormality that significantly contributes to poor
pregnancy outcomes. It poses a significant risk of
adverse pregnancy outcomes in the third trimester
of pregnancy. It is associated with an increased risk
of stillbirth and birth injuries: including shoulder
dystocia, brachial plexus injury, and limb fracture;
as well as increased rates of operative delivery and
perineal trauma.” Postnatally, macrosomic infants
have higher rates of admission to the neonatal unit
and are more likely to develop hypoglycemia and
hyperbilirubinemia.>*’ Macrosomic infants have
increased rates of diabetes, metabolic syndrome,
and cardiovascular diseases later in childhood and
adult life.!® Across the world, changes in lifestyle
and diet are contributing significantly to increased
rates of gestational diabetes and hyperglycemia in
pregnancy, and we face a global epidemic of
macrosomia and its sequelae.!!

In contrast with Intrauterine growth
restriction (IUGR), macrosomia is poorly defined
and understood in developing countries like
Nigeria. Our literature search revealed that there are
few studies assessing the peculiar risk factors for
fetal ~macrosomia in  our  environment.
Understanding the risk factors and the foeto-
maternal outcome is key in management to improve the
prognosis. Therefore, this study aimed to determine the
prevalence and risk factors of fetal macrosomia; as well
as macrosomia-associated maternal and neonatal
morbidity during the study period at FMC, Abeokuta.
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MATERIALS AND METHOD

The study was a descriptive retrospective study
conducted using the medical records of women with
neonates weighing 4kg and above at the Federal Medical
Centre, Abeokuta, (FMCA). The post-natal ward records
were reviewed to determine the number of macrosomic
babies delivered between the 1% of January, 2017, and the
31st of December, 2021. The total number of retrieved
case files was 118 out of the 124 births noted from the
labor ward delivery register; giving a retrieval rate of
95%.

The case files of women who delivered
macrosomic fetuses were retrieved from the medical
records, and relevant data: including demographics of the
mother: such as age, booking status, parity, occupation,
weight, and height, were extracted. The risk factors for
macrosomia: like maternal obesity, diabetes in
pregnancy, previous history of fetal macrosomia, post-
datism, and fetal gender, were also recorded. The
assessed maternal outcomes include: the mode of
delivery, blood loss at delivery, need for blood
transfusion, shoulder dystocia, and genital tract trauma.
The information for the neonates was retrieved from the
neonatal unit medical records: including the Apgar score
at 1% and 5™ minutes, birth trauma, neonatal morbidities,
and neonatal admission. Only the data from the retrieved
case files were analyzed. The statistical package for the
social sciences (SPSS 22 for Windows) was used for data
recording and statistical analyses. The descriptive
analyses used included the mean, mode, standard
deviation, and frequency distribution. Ethical approval
for this study was obtained from the Ethical Committee
of the Federal Medical Centre, Abeokuta.

RESULTS

The total number of deliveries during the study period
was 4920. Of these, 124 deliveries resulted in
macrosomic babies. Thus, the prevalence of fetal
macrosomia was 2.5%. As shown in Table 1, the mean
maternal age was 32.4 £ 5.08 years (range 24-47 years).
Most women in the study were multiparous n=83
(70.3%), 31 (26.3%) were primiparous, and 4 (3.4%)
were grand-multiparous. One hundred and four of the
women (83.9%) were booked. The factors identified with
fetal macrosomia include maternal body mass index
greater than 30kg/m? at term n=82, (70.0%), post-datism
n=62, (52.5%), pre-gestational diabetes mellitus n=6,
(5.0%), gestational diabetes mellitus n=3, (2.5%) and a
previous history of fetal macrosomia n=3, (2.5%). Male
babies constituted 52.5% of macrosomic babies born
during the 5 years. Figure 1 reveals that ninety-five
babies (80.6%) weighed between 4000g and 4449g, 18
(15.3%) of the babies weighed between 4450g and
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4999g, and only 5 babies weighed above 5000g. The
mean birth weight was 4.196g+180g (range, 4000g-
5400g). The mean gestational age at delivery was
39.5+1.2 weeks. Fifty-six babies (47.5%) were delivered
between the 37th and 39th gestational weeks; while 62
babies (52.5%) were at 40 weeks and above.

Table 1: Maternal Parameters

Age (years) Number of | Percentage
parturients | (%)
20-29 34 288
30-39 73 61.9
>40 11 9.3
Parity
1 31 26.3
2-4 83 70.3
>5 4 34
BMI(Kg/m?)
<25 9 7.6
25-29.9 22 18.6
30-39.9 78 64.1
40 and above 9 9.7
G.A(completed Number
weeks) (118) Percentages
Less than 37wks | 8 6.8
37-40wks 40 40.7
>40wks 62 52.5
Mode of delivery
SVD 25 21.2
Vacuum-Assisted 11 9.3
Caeserean 82 69.5
Section
Blood Loss(ml)
<500 42 355
500- 999 65 55.1
>1000 11 9.4

Table 1 also shows that the route of delivery was
Cesarean section (CS) in 82 patients (69.5%) of the
mothers, 25 patients (21.2%) had spontaneous vaginal
delivery, and 11 patients (9.3%) were delivered by
vacuum extraction. The major maternal complication
recorded was postpartum hemorrhage seen in 5 (4.2%),
and 2 of the 5 patients required blood transfusion. The
average blood loss at delivery was 280ml with a range of
50-1500ml. There was no genital tract laceration and no
documented case of shoulder dystocia.
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Table 2: The distribution for APGAR score at 1 and 5
Minutes

APGAR Score (Imin) | Number of | Percentage
neonates
=7 106 90
4-6 11 9.3
0-3 1 0.7
APGAR Score (5 mins)
=7 109 92.4
4-6 8 6.9
0-3 1 0.7

As shown in Table 2; eight (6.9%) babies were
moderately asphyxiated; while one baby (0.7%) had
severe perinatal asphyxia. The only birth trauma recorded
was a case of gluteal laceration during cesarean breech
delivery. Fifty-five babies (44.4%) were admitted to the
neonatal unit. Eight of these were due to respiratory
distress, 8 for neonatal jaundice, 7 for perinatal asphyxia,
6 for presumed sepsis. The majority (20.9%) of babies
were admitted for observation due to fetal macrosomia or
infants of diabetic mothers.

The gestational age at delivery, mode of delivery,
and estimated blood loss at delivery among the
parturients is presented in table 1.

percentage

4.2

w J00-2445; = 45004599 = S000g

Figure 1: The birth weight Distribution of the babies

The Birth Weight Distribution of the Babies

Fig 1 is a pie chart showing that 95 (80.5%) of the babies
weighed between 4000g and 4449g. About 18 (15.3%) of
the babies weighed between 4500-4999g, and only 5
babies weighed above 5000g. The mean birth weight was
4.196 and the standard deviation was 180g.
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The Distribution for APGAR Score at 1 And 5
Minutes

Table 2 shows the APGAR score at one minute and five
minutes. For the APGAR score at one minute, a normal
APGAR score was recorded in 106 (90%) of the babies,
an APGAR score of 4-5 was recorded in 11 (9.3%) and
an APGAR score of 0-3 was recorded in 1 baby (0.7%).
At five minutes, 109 (92.4%) had normal APGAR scores,
while 8 (6.9%) of the babies had an APGAR score of 4-
6. One of the babies was delivered as a fresh stillborn.

DISCUSSION

The prevalence of fetal macrosomia in this study was
2.5%. This finding is consistent with previous studies in
Ebonyi State and Edo in Nigeria, which reported a
prevalence of 6.5% and 8% respectively.>!?  Other
African countries such as Tanzania and Ethiopia reported
a prevalence of 2.3% and 7.5% respectively.!>!* While
the prevalence of 10.9% in Algeria, 11.8%, and 8.1% in
Tunisia was obtained by Mai A and Mallouli et al
respectively !53¢ Significantly higher values were
obtained in other continents such as Mexico 18.65%, Iran
11.8%, USA 7.6% and Lithuania 24.4%.""'° This
variation may be due to differences in the socio-
demographic characteristics of the women studied, the
study design, and ethnic differences. Higher values from
developed countries are probably due to the increased
prevalence of diabetes and obesity in their population.
Genetic factors may also be contributory.

Seventy-one percent of the mothers who delivered
macrosomic babies were above 30 years. This finding
was similar to that observed in a study done in
Tanzania.!® This may be because increasing maternal age
may affect maternal metabolism; thereby increasing the
growth velocity in the fetus. Obesity and type 2 diabetes
also increase with increasing age.

The gestational age at delivery of 40 weeks and
above (53.5%) was reported to be higher in women with
fetal macrosomia. Similar values of 65.4% and 44% were
reported in previous studies done in Nigeria.!>?° Fetal
growth velocity is maximum (26.9 g/day) between the
32nd and 36th weeks of pregnancy. It declines gradually
to 24 g/day over the 36" week of pregnancy. Therefore,
the longer the fetus stays in-utero, the higher the birth
weight. Prolongation of pregnancy could also increase
the exposure of the fetus to higher levels of glucose,
insulin, and different metabolic alterations if diabetes or
obesity is present.!3

There was a high male-to-female ratio among
macrosomic babies in this study. Similar findings were
reported from studies done in Nigeria.»'> Maternal
glucose tolerance status was a significant predictor of
fetal macrosomia in male but not in female neonates in a
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previous study.?! This may be explained by sexual
dimorphism for insulin sensitivity, growth hormone,
insulin growth factor 1 axis, and cytokines.?!

Diabetes in pregnancy was found in 7.5% of

mothers who delivered macrosomic babies, which is
similar to the 6% reported in a study done in Abakaliki,
Nigeria.? Significantly higher values of 37.4% and 25.6%
were reported from other studies.??> This may be due to
the lower incidence of diabetes in this environment.
A previous history of macrosomia was also identified in
women who delivered macrosomic fetuses in this study.
Recurrence of fetal macrosomia may be due to greater
maternal BMI at the time of conception, and excessive
weight gain between and during pregnancy.?

Regarding maternal outcomes, the overall
cesarean section (CS) rate in this study was 69.5%
(n =82), out of which 34% (n = 40) of cases were due to
suspected macrosomia. Lower rates of 22.8% and 18.5%
were reported in other studies.»?* A study in China
however reported a rate of 40.9%.%° The high rate of CS
observed in this study is mainly due to the elective
delivery of macrosomic babies via CS; rather than by
induction of labor. Feto-pelvic disproportion and other
abnormalities of labor were cited as indications for
cesarean section in another study.”> Maternal
complications encountered include perineal tear (7 cases,
1.7%), PPH (5 cases, 1.2%), and cervical lacerations (3
cases, 0.7%), all the complications were effectively
managed. Maternal complications related to macrosomia
may arise after emergency CS, as macrosomia is most
often diagnosed during abnormal labor when the fetal
head is deeply engaged. Primary postpartum hemorrhage
complicating macrosomia is often associated with uterine
atony and genital lacerations. No maternal deaths
occurred in this study due to prompt and effective
management of complications using our departmental
protocol.

The neonatal outcome was good in this study, as
only 6.9% of the babies were moderately asphyxiated,
while 0.7% had severe perinatal asphyxia. One of the
most dreaded complications of vaginal delivery in
macrosomic babies is shoulder dystocia. In this study,
there was no documented case of shoulder dystocia or
brachial plexus injury. This may be due to the high rate
of cesarean section in this study since CS eliminates the
risk of shoulder dystocia.?® To decrease the incidence of
shoulder dystocia related to macrosomia, it is important
to improve the accuracy of fetal weight estimation.
Macrosomic fetuses can be diagnosed antenatally and
delivered through an elective CS. The only birth injury
recorded was a case of gluteal laceration during a
cesarean breech delivery. Fifty-five (55) babies were
admitted to the neonatal unit. Eight (8) of these were due
to respiratory distress, 8 for neonatal jaundice, 7 for
perinatal asphyxia, and 6 for presumed sepsis. However,
most of the macrosomic neonates admitted were only
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observed due to their macrosomic status and being
infants of diabetic mothers; but had no symptoms at
delivery.

Strength and Limitation

The strength of the study includes a high records
retrieval rate, analysis of both maternal and fetal
outcomes, and a sample representative of the population
analyzed, as the hospital is the foremost referral Centre
in the state. The limitations of this study are its
retrospective nature and the lack of a control group.
Although FMC Abeokuta is a referral center, a multi-
center study will be more representative of the general
population.

CONCLUSION

Despite the adverse maternal and perinatal outcomes
associated with fetal macrosomia, it is obvious from this
study that when managed anticipatorily either with
elective cesarean section or a low threshold for elective
cesarean section, the outcome is favorable. However, the
number of caesarean sections needed to prevent each
adverse outcome is uncertain from this study. More
studies would be needed to answer this question.
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