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Abstract

Introduction: Metabolic, congenital disorders, and complications seen in infants of diabetic mothers (IDM) are well defined in the
literature. We aimed to compare perinatal problems in macrosomic IDM and infants of mothers without diabetes.

Methods: We included all macrosomic infants admitted to neonatal intensive care unit (NICU) at two centers between 2017-2020.
Birth history, anthropometric measurements, gestational age, metabolic and cardiac problems were compared between macrosomic
IDMs and infants of non-DMs. The p-value less than 0.05 was considered statistically significant.

Results: 156 (37 IDM, and 119 non-IDM) macrosomic newborns were included in the study. While the incidence of hypoglycemia,
need for mechanical ventilation, respiratory distress syndrome, ventricular septal defect (VSD) and persistent pulmonary
hypertension (PPH) were statistically similar, the incidence of cesarean section (p=0.002), myocardial hypertrophy (p=0.001), and
polycythemia (p=0.019) was higher in the IDM group. While the incidence of respiratory problems and VSD was similar in both groups,
myocardial hypertrophy was found in approximately in one fourth (22.2%) of the non-diabetic group.

Conclusion: Macrosomic non-IDMs have a similar risk for perinatal-postnatal complications as macrosomic IDMs and should be
evaluated accordingly.
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Diyabetik ve diyabetik olmayan annelerin makrozomik bebeklerinde perinatal
komplikasyonlarin karsilastirilmasi
0z
Giris ve Amag: Diyabetik annelerin bebeklerinde (DAB) goriilen metabolik, konjenital bozukluklar ve komplikasyonlar literatiirde iyi

tanimlanmistir. Diyabetik ve non-diyabetik annelerden dogan makrozomik bebeklerde goriilen perinatal komplikasyonlarin
karsilastirilmasi amaglanmistir.

Yéntemler: Yenidogan yogun bakim iinitesine (YYBU) 2017-2020 yillar1 arasinda iki merkezde basvuran tiim makrozomik bebekleri
dahil ettik. Makrozomik DAB'’ ler ile DAB olmayan bebekler arasinda dogum 6ykiisii, antropometrik dl¢limler, gebelik yasi, metabolik
ve kardiyak problemler karsilastirildi. 0.05'in altindaki p degeri istatistiksel olarak anlaml kabul edildi.

Bulgular: Calismaya 156 (37 DAB ve 119 DAB dis1) makrozomik yenidogan dahil edildi. Hipoglisemi, mekanik ventilasyon ihtiyaci,
solunum sikintisi sendromu, ventrikiiler septal defekt (VSD) ve persistan pulmoner hipertansiyon insidansi istatistiksel olarak benzer
iken, DAB'de sezaryen (p=0.002), miyokardial hipertrofi (p=0.001) ve polisitemi (p=0.019) insidansi daha yiiksekti. Solunum
problemleri ve VSD insidansi her iki grupta da benzer iken, hipertrofik kardiyomiyopati diyabetik olmayan grubun yaklasik dortte
birinde (% 22.2) bulundu.

Sonug¢: Makrozomik non-IDM'ler, makrozomik IDM'ler ile benzer perinatal-postnatal komplikasyon riskine sahiptir ve buna gore
degerlendirilmelidir.

Anahtar kelimeler: Diyabetik anne bebegi; Makrozomi; Makrozomik bebek; Yenidogan; Persistan Pulmoner Hipertansiyon.

INTRODUCTION the  literature.  Cardiovascular  system
(ventricular  septal defect, myocardial
hypertrophy, transposition of great vessels,
patent ductus arteriosus, coarctation of aorta),
central nervous system (neural tube defects,
anencephaly), gastrointestinal system (anal
atresia, duodenal atresia, small left colon),

Fetal macrosomia is a clinical condition defined
for babies born more than 4000 grams and is
not the same for the terminology of large for
gestational age (LGA), which represents babies
with a birth weight of more than 90 percent?.
Incidence of fetal macrosomia is reported to be

9% worldwide, 6% in Turkey and 1-5% in genitourinary  system  (renal agenesis,
developing countries?? pelviectasis, ureteral duplication) defects may

S _ occur?10, 15-45% of pregnancies of diabetic
Fetal _Macrosomia - Increases the risk _Of mothers may result in fetal macrosomiall. In
compl.lcatlons .su.ch as shou?der dystoc1_a, non-diabetic pregnants, ethnic origin of the
brachial plexus injury, and clavicle fracture in mother, birth weight of the mother above 4000
newborns, as well as high cesarean section g, mother's height above the 80th percentile,
for  mechanical ventilation, meconium oycessive weight gain during pregnancy,
aspiration syndrome, neonatal mortality and multiparity are risk factors for fetal
5th minute low APGAR score are more common  yacrosomia. In  addition, male gender,
in macrosomic newborns>. syndromes such as Beckwith-Wiedemann,
Gestational diabetes occurs as a result of insulin ~Weaver or Sotos have been identified as risk
resistance during the pregnancy of a non- factors for fetal macrosomial2.

diabetic woman 7, and gestational diabetes |p this study, we aimed to compare perinatal,
increases with advanced age and body mass postnatal and metabolic outcomes in

index®8. Complications and outcomes of infants  35crosomic IDMs and non-IDMs treated in the
of diabetic mothers (IDM) are well described in  eonatal intensive care unit (NICU).
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METHODS

We included all macrosomic-born infants treated
in the NICU at two centers between 2017-2020.
This study was approved by the Marmara
University Faculty of Medicine ethics committee
on 11.02.2022 with the decision number
09.2022.274. The study was conducted in
accordance with the ethical principles of the
Declaration of Helsinki. Healthy macrosomic
newborns followed up with the mothers after
delivery were excluded in both centers. Diabetes
was defined as an HbA1C level of 6.5% or higher
that the mother had during her pregnancy.
Demographic characteristics, anthropometric
measurements (length, weight, head
circumference, and standard deviations according
to Fenton intrauterine growth curve), weight,
length and head circumference Z-scores and
antepartum medical history were all recorded.
Respiratory status (any respiratory problem;
need for invasive ventilation, respiratory distress
syndrome), echo-cardiographic features
(ventricular septal defect, myocardial
hypertrophy, pulmonary hypertension, patent
ductus  arteriosus), metabolic  problems
(hypoglycemia, hypocalcemia, polycythemia),
birth injury (Erb-Duchenne paralysis, clavicle and
vertebral fracture, cephalohematoma, caput
succedaneum) and perinatal asphyxia were
evaluated.

Statistics

Dicle Tip Dergisi / Dicle Med ] (2023) 50 (4) : 439-446

We used the open-source R-based JAMOVI 1.6.1
statistical package program for statistical
calculations. Descriptive results for continuous
data were presented as median (25-75th
percentile) and mean+standard deviation for non-
normal and normal distributed data. We used the
Mann-Whitney U test and Student’s t-test to
compare two non-normal distributed and
normally distributed independent groups, the
Chi-square test and Fisher’s exact test for
comparing categorical variables. A p-value less
than 0.05 was considered statistically significant.

RESULTS

We included 108 male (69.2%) and 48 female
(30.8%) infants in our study. Median gestational
week at birth was 39 (38-40) weeks, and the
delivery route of the 64.5% (n=100) of the study
population was a cesarean section. 23.7% (n=37)
of the patients were IDMs, and 76.3% of them
(n=119) did not have diabetes mellitus. We
assessed all the newborns for anthropometric
measurements (birth length, weight, head
circumference, and standard deviations according
to Fenton intrauterine growth curve), birth
injuries (Erb-Duchenne, clavicle and vertebral
fracture, cephalohematoma), and history of
perinatal asphyxia. The descriptive
characteristics of the patients were shown in
Table I.

Table I: Perinatal features of macrosomic infants comparing IDM and non-IDM in NICU

Total IDM Non-IDM p
Gender 69.2% (n=108) male 59,5% (n=22) male 72.3% (n=86) male 014"
30.8% (n=48) female 40,5% (n=15) female 27.7% (n=33) female '

GeStat'%?ﬁLweek at 39(38-40) 38.3+1.22 39.4(38.1-40) <0,001°
. 63.6% (n=100) C/S 86.1% (n=31) C/S 58.0% (n=69) C/S .

Delivery type 36.4% (n=55) NSD 13.9% (n=5) NSD 42.0% (n=50) NSD 0,002
Birth weight 4200 (4070-4433) 4250 (410-4540) 4180 (4065-4390) 0,068"
Birth weight z-score 1.82 (1.36-2.26) 2.36+0.82 1.67+0.642 0,018™"
Birth length 53 (52-54) 52.9+1.53 53 (52-54) 0,664"
Birth length z-score 1.21+0.848 1.49+0.804 1.12+0.845 0.018™
Head circumference 37 (36-37) 37(36-37) 37 (36-37) 0.312"
Head C”‘;ﬁg’::re”ce z 1.41 (1-2.03) 1.85+1.06 1.38 (0.93-1.99) 0.032"
Meconium stained Vi fire A (e Vi (i p

ot flad 12.2% (n=19) 8.1% (n=3) 13.4% (n=16) 0.386

*Mann-Whitney U test, **Chi-square test, **Fisher’s exact test, ****Student’s t test

C/S: cesarean section, NSD: normal spontaneous delivery
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We evaluated all patients for maternal diabetes
history, respiratory problems (respiratory
failure, need for invasive ventilation,
respiratory  distress  syndrome), echo-
cardiographic features (ventricular septal
defect, myocardial hypertrophy, pulmonary
hypertension), and metabolic problems

(hypoglycemia, hypocalcemia, polycythemia).
The IDMs were born significantly at a lower
gestational week than the non-IDMs. Birth
height and head circumference z-scores, the
incidences of cesarean section, hypoglycemia,
polycythemia, myocardial hypertrophy were
significantly higher in the IDMs (Table 2).

Table II: Postnatal traumatic, metabolic, cardiac and congenital problems of macrosomic infants comparing IDM

and non-IDM in NICU.

Total
Birth injury 10.9% (n=17)
Erb-Duchenne 3.8% (n=6)
Clavicle fracture 3.8% (n=6)
Vertebral fracture 0.6% (n=1)
Humerus fracture 0.6% (n=1)
Cephalohematoma 2.6% (n=4)
Perinatal asphyxia 4.5% (n=7)
Hypoglycemia 13.5% (n=21)
Polycythemia 5.1% (n=8)
Hypocalcemia 2.6% (n=4)

Respiratory problems

Invasive MV 22.6% (n=35)

RDS 4.5% (n=7)
Myocardial hypertrophy 34.5% (n=29)
Ventricular septal defect 9.5% (n=8)
Pulmonary hypertension 7.1% (n=6)
Anal atresia 1.9% (n=3)
CNS anomaly 1.9% (n=3)

IDM Non-IDM P
8.1% (n=3) 11.8% (n=14) 0.533"
5.4%(n=2) 3.4%(n=4) 0.628"
5.4% (n=2) 3.4% (n=4) 0.572"
2.7% (n=1) 0% 0.237"
0% 0.8% (n=1) 1"
5.4% (n=2) 1.7% (n=2) 0.239"
%0 %B5,9 (N=7) 0.131™
21.6% (n=8) 10.9% (n=13) 0.049"
13.5% (n=5) 2.5% (n=3) 0.019"
5.4% (n=2) 1.7%(n=2) 0.239"
27% (n=10) 21.2% (n=25) 0.501"
8.1% (n=3) 3.4% (n=4) 0.358"
56.7% (n=17) 22.2% (n=12) 0.001*
13.3% (n=4) 7.4% (n=4) 0.375"
3.3% (n=1) 9.3% (n=5) 0.414™
2.7% (n=1) 1.7% (n=2) 0.559"
2.7% (n=1) 1.7% (n=2) 0.559"

* Chi-square test, ** Fisher's exact test,
DISCUSSION

Although genetic, ethnic and racial factors
determine birth weight, male infants are
heavier and have a higher incidence of
macrosomic than female infants!3. In the
literature, the incidence of macrosomic male
infants has been reported 2.12-2.15 times more
than females!4-16, Although macrosomic male
infants were more common in our study, no
statistical significance was found between the
IDMs and non-IDMs according to gender. We
think that this result indicates male

predominance in infants born macrosomic,

regardless of maternal diabetes status.

The mean gestational week at the birth of the
IDMs was 1.1 weeks earlier than the non-IDMs.
Studies reported that IDMs were born 1.5-2
weeks earlier than non-IDMs.14-16 86.1% of
the IDMs and 58% of the non-IDMs were
delivered by cesarean section (p=0.002).
Studies have reported that cesarean delivery
was statistically higher in IDMs compared with
non-IDMs1617,  Elective deliveries may be
performed at earlier weeks, as maternal
diabetes causes more weight in newborns. Since
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some of the patients were referred to our unit
from different centers, we could not evaluate
whether the high cesarean section rate in the
IDMs was an emergency cesarean delivery due
to fetal distress or whether it was preferred by
gynecologists because of the lower risk of birth
trauma.

Macrosomic babies have a higher risk of birth
injury, such as shoulder dystocia, Erb-Duchenne
paralysis, clavicle or vertebral fracture,
cephalohematoma. Although shoulder dystocia
was reported to be associated with gestational
diabetes, brachial plexus injury was reported in
2.4% of all macrosomic non-IDMs in a study.3 In
a meta-analysis, the incidence of Erb-Duchenne
in macrosomic neonates was reported as
0.7%.6 In our study, Erb-Duchenne paralysis
was seen 3.8% of all macrosomic patients, 3.4%
of the non-IDMs and 5.4% of the IDMs.
Compared to the literature, the reason why it
was more common in our study may be because
it included complicated patients who required
intensive care. Studies have also reported
statistically  insignificant differences for
brachial plexus injury between IDMs and non-
IDMs, similar to our results (p=0.628)1618_ All
macrosomic patients should be evaluated for
shoulder dystocia,and clavicle fracturels.
Similar to shoulder dystocia, the incidence of
clavicle fracture in our study was the same and
there was no statistical difference between
groups (p=0.572). In a study, the incidence of
clavicle fracture was reported as 6.5% in non-
IDMs and 2.4% in IDMs, which was statistically
insignificant!6. In another study the overall
incidence of clavicle fracture was reported as
1.8%?1°. In our study, 5.4% of the IDMs and 1.7%
of the non-IDMs had cephalohematoma
(p=0.239). In a study, this incidence was
reported as 5.3% in non-IDMs and 2.4% in
IDMs, and no statistical difference was found?6.

Although the cesarean rate was higher in IDMs,
the incidence of birth injuries was not
statistically significantly different between the
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two groups. In the literature, the incidence of
perinatal asphyxia in macrosomic newborns
has been reported as 0.8-2.9%%617, Seven
babies with perinatal asphyxia (%4.5) in our
study were born from non-diabetic mother,
however no statistical difference was found
between the groups (p=0.131). Although
perinatal asphyxia was not found in the IDMs in
our study, the rate of perinatal asphyxia up to
25% was reported in the literature20. We think
that the reason why our study result is different
from the literature may be related to the
referral of such patients, who constitute the
study population, from other centers.

As it is known, hypoglycemia is one of the most

important metabolic conditions for all
newborns. Risk groups, including macrosomic
babies, are screened for asymptomatic

hypoglycemia on the first day of life. In two
studies in the literature, the incidence of
hypoglycemia was reported as 6.1% vs. 2.9%
and 7.8% vs. 1% in macrosomic and non-
macrosomic infants, respectively!>17. In
another study, the incidence of hypoglycemia in
macrosomic infants was as high as 22.7%?2. In
our study, 13.5% of all macrosomic infants
(21.6% of the IDMs and 10.9% of the non-IDMs)
had hypoglycemia (p=0.049). In one study,
hypoglycemia was reported in 5.3% of all
healthy and sick IDMs22. One study reported
that LGA infants born to diabetic mothers were
more likely to have hypoglycemia than those
born to nondiabetic mothers (12.8% vs. 5.3%,
respectively)?Z3. In our study, hypoglycemia was
more common in the IDMs than the non-IDMs.
In a study, it was reported that the incidence of
hypoglycemia was higher in the macrosomic
non-IDMs, without a significant difference
between the groups (14.3% vs 16.3%)4. There
are conflicting results in the literature, but we
think that the tendency to hypoglycemia in
IDMs is a result of fetal hyperinsulinemia. In
addition, hypoglycemia is not uncommon in
macrosomic non-IDMs treated in the NICU, and
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we think that clinicians should be aware of
hypoglycemia.

Polycythemia, another metabolic condition, is
screened between postnatal 2-4th hours in
IDMs and other risk groups202425 In a study
comparing IDMs and healthy babies, the
incidence of polycythemia was reported as 8%
and it was reported to be statistically higher in
IDMs than control group?¢. In a study that
included all LGA newborns, it was reported that
polycythemia was more frequently in IDMs than
in non-IDMs (9.3% vs 3.0%; p=0.010)23. In our
study, similar to this study, polycythemia was
more common in IDMs and there was a
significant difference between the groups
(13.5% and 2.5%, respectively, p=0.019). As it is
known, hypocalcemia is more common in IDMs,
its incidence has been reported as 4-14% in the
literature18202526_ [n our study, 5.4% of the
IDMs and 1.7% of the non-IDMs had
hypocalcemia, and there was no statistically
significant difference between groups.

In the literature, respiratory problems in IDMs
are reported in a wide range, such as 10-
74.8%18202527 [n our study, 22.6% of all
macrosomic infants (27% of the IDMs and
21.2% of the non-IDMs) required invasive
mechanical ventilation. While there was no
significant difference between the groups in the
need for invasive ventilation in our study, we
think that the reason may be elective cesarean
delivery. Das et al. reported that respiratory
problems were significantly more common in
IDMs than non-IDMs (29.2% vs. 9.2%)16. In a
study, the incidence of RDS was reported as 4%
in IDMs and 1.7% in non-IDMs.22 4.5% of all
macrosomic infants in our study, 8.1% of the
IDMs and 3.49% of the non-IDMs, had RDS and
although they required intratracheal surfactant
treatment, there was no statistical difference
between the groups.

Genetic and environmental factors are involved
in the etiology of congenital heart defects; and
one of them is maternal diabetes!82025 [t is

known that the risk of congenital heart
disorders is associated with poorly controlled
maternal glucose levels in early pregnancy?7.28,
The incidence of myocardial hypertrophy is
12.1% in symptomatic newborns and 30% in all
newborns?8, In the literature, heart affection has
been stated in a very wide range between 25%-
75% in IDMs2027.29, [n our study, myocardial
hypertrophy was seen in 56.7% of the IDMs and
22.2% of the non-IDMs, and this was
statistically significant (p=0.001). Although we
know that antenatal hyperinsulinemia is
involved in the etiopathogenesis of myocardial
hypertrophy in the IDMs, the incidence of 22.2%
in non-IDMs should not be underestimated and
it is quite remarkable.

In our study, the incidence of VSD was 13.3% in
the IDMs and 7.4% in the non-IDMs, which was
not statistically significant. We know that the
reason for the higher incidence of VSD, which
has been reported as 3.5% in the literatiire??, is
due to the inclusion of sick infants in the NICU.
In our study, the incidence of PPH was 3.3% in
the IDMs and 9.3% in the non-IDMs, without a
statistically significant difference. But the
higher incidence in non-IDMs is remarkable. It
has been reported in the literature that the odds
ratio of PPH in IDMs increases 1.91 times30,

CONCLUSION

While polycythemia and myocardial
hypertrophy are more common in the IDMs due
to hyperinsulinemia. Hypoglycemia, perinatal
asphyxia, need for mechanical ventilation, RDS,
VSD, PPH can be detected in macrosomic
newborns independent of maternal diabetes.
Macrosomic infants should be closely observed
for respiratory problems, birth injuries,
hypoglycemia, polycythemia. All sick infants
with respiratory distress in the NICU, whether
with or without IDM, should be evaluated for
congenital heart disease.
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