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Neonatal Morbidity in Macrosomic Infants

Makrozomik Bebeklerde Neonatal Morbidite
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ABSTRACT
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Introduction: Macrosomy is defined as birth weight being
over 4000 grams. Neonatal complications are common in
macrosomic infants. In this study, we aimed to compare
macrosomic infants with normal weighed infants in terms of
neonatal morbidities.

Methods: Macrosomic infants born between 01.01.2015
and 31.08.2015 were included in the study. The study group
consisted of 100 infants (group 1) with a birth weight above
4000 grams and the control group consisted of 100 infants
(group 2) weighing between 2500-4000 grams. Antenatal, natal
and postnatal data of macrosomic and normal weighed infants
were recorded. Statistical analysis was performed using SPSS
22.0 for Windows.

Results: Maternal age, macrosomic sibling history, prenatal
body mass index (BMI), weight gain during pregnancy were
found to be significantly higher in the macrosomic group
(p=0.047, p=0.001, p=0.003, and p=0.007, respectively).
Gestational week and male gender ratio of infants were
higher in the macrosomic group. In the macrosomic group,
1-minute Apgar score was significantly lower, but there was
no significant difference in 5-minute Apgar score. The rate of
positive pressure ventilation was higher in the macrosomic
group (p=0.04). The incidence of clavicle fracture, caput
succadeneum and ecchymosis was higher in the macrosomic
group (p=0.004, p=0.005 and p=0.022, respectively), but there
was no significant difference in plexus brachialis paralysis
and cephal hematoma. While hypoglycemia and pathological
weight loss were significantly higher in the macrosomic group
(p=0.03, p=0.038, respectively), there was no difference
between the groups in terms of other variables.

Conclusion: Maternal age, history of macrosomic birth,
high prenatal BMI, excess weight gain during pregnancy
and gestational diabetes in the mother constitute risk
for macrosomic birth. Birth trauma, hypoglycemia and
pathological weight loss are common in these infants. For
this reason, it is very important to carry out the physical
examination of macrosomic infants carefully after birth and
to closely monitor them with blood sugar and weight control.
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Amag: Makrozomi; dogum agirhiginin 4000 gramin uzerinde
olmasi seklinde tanimlanir. Makrozomik bebeklerde neonatal
komplikasyonlarla sik karsilasiimaktadir. Bu ¢alismada
makrozomik bebeklerle normal tartili bebekleri neonatal
morbiditeler acisindan karsilastirmayr amacladik.

Yontemler: Calismaya 01.01.2015 ve 31.08.2015 tarihleri
arasinda dogan makrozomik bebekler dahil edildi. Calisma
grubu, dogum agirhigr 4000 gramin Ustii 100 bebekten (grup
1), kontrol grubu ise agirhg 2500-4000 g arasinda normal
tartili 100 bebekten (grup 2) olusuyordu. Makrozomik ve
normal tartili bebeklerin antenatal, natal ve postnatal bilgileri
kaydedildi. istatistiksel degerlendirme Windows SPSS 22.0
programi ile yapildi.

Bulgular: Makrozomik grupta anne yasi, makrozomik kardes
oykiisii, gebelik oncesi yiiksek viicut kitle indeksi (VKI),
gebelikteki kilo alimi istatistiksel olarak anlamli yiiksek
(p=0,047, p=0,001, p=0,003 ve p=0,007) saptandi. Bebeklerin
gestasyon haftasi ve erkek cinsiyet orani makrozomik grupta
daha yuiksekti. Makrozomik grupta 1. dakika Apgar degeri
anlamh olarak daha dusukken, 5. dakika Apgar degerinde
anlamli farkhhk saptanmadi. Pozitif basingli ventilasyon
uygulama orani makrozomik grupta daha yiiksekti (p=0,04).
Klavikula kingi, kaput suksadenum ve ekimoz goriilme orani
makrozomik grupta daha vyiksek (p=0,004, p=0,005 ve
p=0,022) iken pleksus brakialis paralizisi ve sefal hematom
acisindan anlamli fark bulunmadi. Hipoglisemi ve patolojik
tarti kaybr makrozomik grupta anlamli oranda ytiksek (p=0,03,
p=0,038) iken diger degiskenler acisindan gruplar arasinda
fark yoktu.

Sonugc: Anne yasi, makrozomik dogum oykiisti, gebelik oncesi
yiiksek VKi, gebelikte fazla kilo alimi ve annede gestasyonel
diyabet makrozomik dogum icin risk olusturur. Bu bebeklerde
dogum travmasi, hipoglisemi ve patolojik tarti kaybi siktir.
Bu nedenle makrozomik bebeklerin dogum sonrasi fizik
muayenelerinin dikkatli yapilmasi, kan sekeri ve tarti kontrolu
ile yakin izlenmeleri cok 6nemlidir.
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Introduction

Birth weight is one of the most important factors affecting neonatal
morbidity and mortality. Fetal macrosomia or large for gestational age is
defined as birth weight above 90" percentile for gestational age or more
than 4000 grams (1,2). However, there is no consensus on the limit of
birth weight. In various studies, infants with birth weight above 4000 g,
4200 g and 4500 g have been identified as macrosomic. However, more
commonly used and accepted form (infants more than 4000 grams)
was used in our study (3,4). Many risk factors have been identified in
macrosomy and usually several factors coexist. These risks include male
gender, postmaturity, history of macrosomia in the previous sibling,
presence of obesity or diabetes in the mother, and macrosomia-related
syndromes such as Beckwith-Wiedemann syndrome (2).

Fetal macrosomia is associated with an increased risk of complications
for the mother and fetus or newborn (3,4). Perinatal risks associated
with macrosomia include birth trauma, shoulder dystocia, brachial
plexus injuries, perinatal asphyxia, and death (3-6). Neonatal risks
associated with macrosomia can be listed as hypoglycemia, hematologic
disorders and electrolyte disorders (3,4). Increased caesarean section,
large perineal tears and severe hemorrhage are among the maternal
complications (7,8). Perinatal mortality is twice as high in neonates with
birth weight above 4500 grams compared to neonates between 2500-
3500 grams. The most common cause for this is birth traumas. The most
common birth trauma in macrosomic infants is shoulder dystosis, which
may result in fractures of the clavicle and humerus leading to brachial
plexus paralysis (2). Much more serious problems, perinatal asphyxia
and death may occur due to difficult labor.

In this study, we aimed to compare neonatal morbidities in macrosomic
infants and normal weighed infants with a birth weight of 2500-4000 g.

Methods

One hundred macrosomic infants and 100 controls that were born in
our hospital were included in the study. The study group consisted of
100 macrosomic cases with a birth weight of more than 4000 grams,
and the control group consisted of 100 subjects with a normal weight
weighing between 2500-4000 grams. Term infants older than 37 weeks
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+ 6/7 days without missing data in mother and infant files were
included in the study. Preterm infants under 37 weeks + 6/7 days of age,
infants from multiple pregnancies and infants with intrauterine growth
and development restriction were not included in the study. Ethics
Committee approval was obtained for the study from istanbul Haseki
Training and Research Hospital Medical Research Ethics Committee
(decision no: 255, date: 04.11.2015). An informed consent form was
prepared and families were informed, and informed consent was
obtained for participation in the study.

Maternal ages, gravidity and parity, prenatal body mass index (BMI),
weight gain during pregnancy, presence of gestational diabetes mellitus
(GDM) or gestational hypertension (GHT), mode of delivery, and history
of macrosomic sibling were recorded. Birth weight of newborns,
physical examination findings, presence of perinatal asphyxia, Apgar
scores, presence of condition requiring intervention after birth, cord or
1" hour blood gas analysis, problems such as birth trauma, presence of
respiratory distress, hypoglycemia, hypocalcemia, hyperbilirubinemia
and polycythemia, and pathological weight loss were also recorded.

Infants weighing over 4000 grams were considered macrosomic.
Hypoglycemia was defined as venous glucose level <40 mg/dL. Capillary
venous hematocrit level above 65% was defined as polycythemia and
calcium level below 8 mg/dL (1.1 mmol/L) as hypocalcemia in term
infants. The limit of hyperbilirubinemia was evaluated according to the
American Academy of Pediatrics 2004 guidelines. Weight losses of more
than 10% during neonatal examination were accepted as pathological
weight losses.

Statistical Analysis

Statistical Package for Social Sciences (SPSS for Windows 22.0) was used
for statistical analysis. Mean, standard deviation, median, minimum,
maximum, number and percentage values were used in descriptive
statistics of the data. The distribution of variables was measured by
Kolmogorov-Smirnov test. Mann-Whitney U test was used to analyze the
quantitative data. Chi-square test was used for the analysis of qualitative
data and Fischer’s test was used when the chi-square test conditions
were not met. Significance was evaluated at p<0.05.

Table 1. Comparison of macrosomic infants and control group in terms of neonatal and maternal characteristics

Macrosomic group Control group p

Gestational age, weeks 39.8+1.1 39.0£1.0 0.001
Mode of delivery (n), NVD-C/S 43/57 43/57

Gender (n) (female/male) 30/70 51/49 0.002
Maternal age (years) (mean =+ SD) 29.6x5.5 28259 0.047
Gravidity (median) 3 3 0.326
Parity (median) 2 2 0.645
BMI (mean + SD) 27.0£5.6 24.5%£3.9 0.003
Weight gain during pregnancy (kg) (mean + SD) 13.9£5.8 11.6+4.8 0.007
GDM 16 7 0.046
GHT 1 2 0.561
History of macrosomic sibling 28 10 0.001

NVD: normal vaginal delivery, C/S: cesarean section, SD: standard deviation, BMI: body mass index, GDM: gestational diabetes mellitus, GHT: gestational hypertension
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Results

The study group consisted of 100 macrosomic infants and the control
group consisted of 100 infants born at normal weight. The mean
gestational week (GW) in the macrosomic group was 39.8+1.1 weeks,
whereas the mean GW in the control group was 39.0+1.0 weeks (Table
1). GWs of macrosomic infants were found to be significantly higher
(p=0.001). When the mode of delivery was examined, it was found
that 43% (n=43) of macrosomic infants were born with normal vaginal
delivery. There was no difference between the two groups in terms of
mode of delivery. In the macrosomic infant group, male gender was
found to be significantly predominant (p=0.002).

The mean age of the mothers was 29.6£5.5 years in the macrosomic
infant group and 28.2+5.9 years in the control group. The maternal age
of macrosomic infants was significantly higher (p=0.047). Mean BMI was
27.0%5.6 in mothers of macrosomic infants and 24.5%3.9 in mothers of
control group. The difference between the two groups was statistically
significant (p=0.003). The mean weight gain of mothers of macrosomic
infants during pregnancy was 13.94+5.8 kg. However, this value was
11.6+4.8 kg in the control group. Mothers of macrosomic infants gained
significantly more weight during pregnancy (p=0.007). There was no
difference between the mothers of the two groups in terms of gravidity
and parity (p=0.326 and p=0.645, respectively). While gestational GDM
was detected in 16 mothers in the macrosomic group, GDM was detected
in only seven mothers in the control group. The difference between

Table 2. Comparison of cord blood gas values and Apgar scores

Macrosomic group

Cord pH 72402
pCO, (mmHg) 47.4£10.2
HCO, (mmol/L) 223425
BE (mmol/L) 1.5+2.7
1-minute Apgar score (median) 7
5-minute Apgar score (median) 9

the two groups was statistically significant (p=0.046). There was no
difference between the two groups in terms of GHT (p=0.561). History of
macrosomic sibling was detected in 28 infants in the macrosomic group
and in 10 infants in the control group. The history of having macrosomic
siblings was significantly higher in the macrosomic group (p=0.001).

While there was no difference between the blood gas pH values of
the macrosomic group and the control group (p=0.071), a significant
difference was found in terms of base excess, carbon dioxide levels and
bicarbonate values (p=0.046, p=0.128, p=0.028, respectively) (Table 2).
While 1-minute Apgar scores were significantly lower in the macrosomic
group (p=0.001), 5-minute Apgar scores were similar in both groups
(p=0.381).

No asphyxia cases were detected in the macrosomic group and control
group (Table 3). The incidence of postnatal positive pressure ventilation
(PPV) in macrosomic infants was significantly higher (p=0.001). While
clavicle fracture was significantly higher in the macrosomic infant group
(p=0.004), there was no difference in plexus paralysis (p=0.497). In
the macrosomic infants, the caput succadeneum and ecchymosis were
significantly higher (p=0.005 and p=0.022, respectively). Hypoglycemia
and weight loss were significantly higher in macrosomic infants (p=0.030
and p=0.038, respectively), whereas there was no difference in terms of
transient tachypnea of newborn, jaundice, hypocalcemia, polycythemia
and hospitalization rates.

Control group p

7.310.1 0.071
50.4£8.8 0.018
231124 0.028
-0.6+2.8 0.046
8 0.001
9 0.381

Table 3. Comparison of macrosomic infants with control group in terms of neonatal morbidities

Macrosomic group (n)

Asphyxia 0
Need for PPV 4
Fracture of the clavicle 8
Plexus paralysis 2
Cephal hematoma 3
Caput succadeneum 16
Ecchymosis 13
TTN 19
Hypoglycemia 9
Hypocalcemia 2
Polycythemia 4
Weight loss 15
Hospitalization 35

PPV: positive pressure ventilation, TTN: transient tachypnea of newborn
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Control group (n) p

0.001
0.004
0.497
0.194
0.005
0.022
0.451
0.030
0.497
0.407
0.038
0.450
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Discussion

In our study, we found that the age of mothers of macrosomicinfants was
high (p=0.047). Similar to our results, Akin et al. (9) and Wollschlaeger et
al. (10) also reported that mothers who give birth to macrosomic infants
had a higher age. Adesina and Olayemi (11) reported that there was no
difference between macrosomic infants and the control group in terms
of maternal age. In our country, Oral et al. (12) reported that maternal
age above 35 years was an important risk factor for macrosomic delivery.

Prenatal BMI is an important factor affecting fetal growth (13). In our
study, we found that BMI and weight gain of mothers who delivered
macrosomic infants were significantly higher, which supported this
view. Alberico et al. (14) showed that the risk of macrosomic birth of
obese mothers was 1.7 times higher. It was reported that the main factor
that increased the risk of macrosomic birth in obese mothers was weight
gain during pregnancy (15). Similar to the results in our study, Li et al.
(16) reported that prenatal BMI and weight gain during pregnancy were
important and modifiable risk factors for macrosomia.

Akin et al. (9) reported that gender was male in 66% of macrosomic
infants. According to the results of a multicenter study, a significant
relationship was found between male gender and macrosomia (10). In
the examination of macrosomic infants, Jazayeri (4) stated that the male
gender was higher in infants weighing more than 4500 gr. Similar to
the results of Wollschlaeger et al. (10) and Tomic et al. (17), we found
that the number of male infants was higher among macrosomic infants
(10,17).

Contrary to previous studies, we could not find a significant difference
between the macrosomic group and the control group in terms of
mode of delivery. Akin et al. (9) reported a C-section (C/S) rate of 37.3%
in macrosomic deliveries. In the same study, they stated that low birth
trauma and asphyxia rates in their study could be explained by high C
/ S rates. In Istanbul, Oral et al. (12) found this rate as 28.8%. In a study
examining macrosomic births in 23 developing countries, it was found
that macrosomia caused an increased risk of (/S (16).

In the study of Mohammadbeigi et al. (18) comparing macrosomic infants
with normal weighed infants, no difference was found in terms of blood
pressure, gestational age and Apgar scores. Another study demonstrating
that Apgar scores of macrosomic infants did not differ from normal
weighed infants was reported by Talay et al. (19). In our study, 1-minute
Apgar score was found to be lower in macrosomic infants; however, no
difference was found in terms of 5-minute Apgar score. In another study,
it was reported that there was no difference in terms of 5-minute Apgar
score, but that comparison of macrosomic infants weighing 4000-4449
g and >4500 g revealed a significant difference (20). In our study, we
found that the frequency of PPV applications in macrosomic infants was
significantly higher. In the study of Yildirim et al. (21) they reported that
macrosomic infants born from diabetic mothers needed more ventilation
support in the delivery room than other macrosomic babies. In another
study, the need for neonatal resuscitation was significantly higher in
infants of obese mothers compared to non-obese mothers (22).

The risk of birth trauma and asphyxia increases in macrosomic infants.
In the study of Akin et al. (9), no difference was found in terms of early
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neonatal mortality and asphyxia. We also did not find any significant
difference between macrosomic and control groups in terms of
intubation and asphyxia. In the study performed by Demiroren et al.
(23), perinatal asphyxia findings were found in approximately 1/3 of
the macrosomic cases, and it was stated that delivery by C/S might be
preferred for infants thought to be macrosomic.

In a study investigating fetal macrosomia risk factors, it was stated
that GDM, history of macrosomic sibling and maternal preeclampsia
increased the risk of macrosomia by 11.9, 3.8 and 3.3 fold, respectively
(18). Maternal impaired glucose intolerance, multiparity, history of
macrosomic delivery, excess weight gain during pregnancy and male
fetus were defined as risk factors for macrosomia. It has been shown
that the incidence of macrosomia in pregnant women with two or more
of these risks reaches 32% (23). In our study, high rate of macrosomic
sibling history in the macrosomic group supported the literature data.

In our study, the incidence of clavicle fracture, caput succadeneum and
ecchymosis was increased in macrosomic infants, but no difference was
found in terms of plexus brachialis paralysis and cephal hematoma.
Linder et al. (24) found that the rate of birth trauma was higher in the
macrosomic group. In the study by Al-Wazzan and Sarsam (25), there was
a significant difference in Erb paralysis in the macrosomic group, but no
difference was found in terms of clavicle fracture. In the study of Akin
et al. (9), there was a significant difference in clavicle fracture, but there
was no difference in brachial plexus paralysis and cephal hematoma;
however, a significant difference was found in the macrosomic group
when evaluated by taking into account the whole birth traumas.

Bandika et al. (26) have shown that the frequency of hypoglycemia and
hypocalcemia isincreased in infants over 4250 grams. In the same study,
the risk of hypoglycemia was found to be 21% in large for gestational
age infants, but it was shown that the risk of hypoglycemia increased
as the birth weight increased. Also, Mohammadbeigi et al. (18) showed
that neonatal hypoglycemia was increased 4.7 fold in newborns over
4000 grams. In accordance with the literature, hypoglycemia was found
to be significantly higher in the macrosomic group in our study. In the
study of Linder et al. (24), hypoglycemia was observed in symmetrical
macrosomic infants with a similar frequency as normal weighed infants,
but closer blood glucose monitoring was required in asymmetric
macrosomic infants).

In studies comparing macrosomic and normal weighed infants,
pathological weight loss after birth was not evaluated much. In our
study, we found that the pathological weight loss was higher in the
macrosomic group compared to normal weighed infants. In a study
comparing macrosomic infants with and without diabetic mothers,
Yildirim et al. (21) showed that pathological weight loss was higher in
the non-diabetic group (42% vs 27%). Therefore, close monitoring of
macrosomic infants in terms of postpartum weight loss is important.

Conclusion

High maternal age, history of macrosomic delivery, high BMI before
pregnancy, excess weight gain during pregnancy and maternal GDM
pose a risk for macrosomic birth. Birth trauma, hypoglycemia and
pathological weight loss are common in macrosomic infants. Therefore,
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it is important to perform careful physical examinations of macrosomic
babies in the postnatal period and to closely monitor them with blood
sugar and weight control.
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