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Introduction

Abstract

AIM: This study aims to identify possible risk factors and concurrently investigates how macrosomia impacts mothers
and neonates.

STUDY DESIGN: The study is a retrospective cohort of data obtained in a large tertiary obstetrics and neonatal
unit over 1 year, from anuary 1, 2019 to December 31, 2019. Data of all deliveries conducted at the institution were
accessed. In addition, singleton and term pregnancies were included for further analysis. Multiple pregnancies,
premature births, stillbirths, non-vertex presentations, and being lost to follow-up served as exclusion criteria.
A database of the cases was constructed and data regarding maternal constitutional parameters, mode of delivery,
shoulder dystocia, perineal trauma, and postpartum hemorrhage were collected. Further on, pregnancies were
divided accordingly into two groups: Macrosomic fetuses (>4000 g) and non-macrosomic fetuses (<4000 g). The
two groups were compared to assess possible macrosomia risk factors and maternal-neonatal outcomes. Statistical
analysis is done using the Mann—-Whitney-U and Chi-square tests. Significance was set as p < 0.05.

RESULTS: A total of 3408 deliveries met the inclusion criteria of the study. The macrosomia rate is 10.3%. The mean
age (30.1 £ 5.17 years vs. 28.9 + 8.4 years, p < 0.05) and, body mass index (29.2 + 3.54 vs. 26.1 + 2.78, p < 0.05)
was significantly higher in the macrosomia group. Women that gained more than 12.5 kg have nearly twice the odds
of delivering a big baby (odds ratio [OR] 1.86, confidence interval [CI] 1.47-2.36, p < 0.001). No statistically significant
differences were noted regarding cases of gestational diabetes (p = 0.56). Cesarean sections were preferred to
vaginal deliveries in the macrosomic group (39.3% vs. 29.7%, OR 1.53, Cl 1.2—1.9, p = 0.001). The risk of undergoing
an emergency procedure is 6-fold higher in pregnancies with macrosomic newborns (20.5% vs. 13.6%, OR 6.1,
Cl1 4.45-8.36, p < 0.001). Both episiotomy rate (40.45% vs. 31.9%, OR 1.44, Cl 1.15-1.81, p = 0.001) and lacerations
(3.13 % vs. 1.44%, OR 2.21, Cl 1.13-4.33, p = 0.02) were higher in the macrosomic group.

CONCLUSION: The study concludes that macrosomia is associated with an increase in maternal and neonatal
adverse outcomes.

Data of all deliveries conducted at the institution
were accessed. Inaddition, singleton and term pregnancies
were included for further analysis. Multiple pregnancies,

Macrosomia, defined as a fetus weighing more
than 4000 g, promotes a range of adverse maternal and
neonatal outcomes [1], [2]. While its early recognition at
term can dictate the best mode of delivery, identifying
early risks of macrosomia would be of fundamental
importance in preventing a range of complications.

This study aims to identify possible risk factors
and concurrently investigates how macrosomia impacts
mothers and neonates.

Methods

The study is a retrospective cohort of data
obtained in a large tertiary obstetrics and neonatal unit
at UHOG “Koco Gliozheni” over 1 year, from January 1,
2019 to December 31, 2019.

premature births, stillbirths, nonvertex presentations, and
being lost to follow-up served as exclusion criteria.

A database of the cases was constructed and
data regarding maternal constitutional parameters,
such as age, parity, body mass index (BMI), and weight
gain, were collected. Other retrieved data included data
regarding mode of delivery, shoulder dystocia, perineal
trauma, and postpartum hemorrhage (PPH, defined as
blood loss of 500 ccs or more in vaginal deliveries or
1000cc in cesarean sections).

Furtheron, pregnancies were divided accordingly
into two groups: Macrosomic fetuses (>4000 g) and non-
macrosomic fetuses (<4000 g).

The two groups were compared to assess
possible macrosomia risk factors and maternal-neonatal
outcomes.

Statistical analysis is done using the Mann—
Whitney-U and Chi-square tests for continuous and
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cardinal variables, respectively. Significance was set as
p <0.05.

The institutional board approved the study.

Results

A total of 3408 deliveries met the inclusion
criteria of the study. The macrosomia rate is 10.3%,
with 351 newborns weighing more than 4000 g.

The baseline characteristics of the study
subjects are presented in Table 1.

Table 1: Baseline characteristics

Characteristics Macrosomia Normal birth weight p-value

(n=2351) (n =3058)
Age (years) 30.1£5.17 28.9+8.4 <0.05
BMI 29.2+3.54 26.1£2.78 <0.05
Weight gain >12.5 kg, n (%) 240 (68.37) 1642 (53.7) <0.001
Primiparous, n (%) 136 (38.74) 1403 (45.9) 0.01
Gestational diabetes, n (%) 9 (2.56) 64 (2.1) 0.56
Gestational age at delivery 40.4+2.17 39.5+2.23 <0.05

BMI: Body mass index.

The mean age was significantly higher
in the macrosomia group (30.1 + 5.17 years vs.
28.9 £ 8.4 years, p < 0.05).

Women presenting with higher BMI had higher
odds of delivering a macrosomic baby (29.2 + 3.54 vs.
26.1£2.78, p < 0.05).

Another predisposing factor for macrosomia
is excessive weight gain, with women that gained
more than 12.5 kg having nearly twice the odds of
delivering a big baby (odds ratio [OR] OR 1.86,
confidence interval [CI] 1.47-2.36, p < 0.001).
Another difference noted is that pluriparous women
e macrosomic babies more frequently (OR 1.34, ClI
1.06—1.68, p = 0.01).

No statistically significant differences were
noted regarding cases of gestational diabetes (p = 0.56).

Cesarean sections were preferred to vaginal
deliveries in the macrosomic group (39.3% vs. 29.7%,
OR 1.53, Cl 1.2-1.9, p = 0.001). Controversy, elective
C-sections are not higher in the macrosomic group,
but the risk of undergoing an emergency procedure
is 6-fold higher in pregnancies with macrosomic
newborns (20.5% vs. 13.6%, OR 6.1, Cl 4.45-8.36,
p < 0.001) (Table 2).

Table 2: Maternal and neonatal outcomes

Characteristics Macrosomia Normal birth weight p-value

(n=351),n (%) (n =3058), n (%)
Vaginal birth 213 (60.7) 2149 (70.3) 0.002
Cesarean section 138 (39.3) 909 (29.7)
Elective C/S 66 (18.8) 785 (25.67) <0.001
Emergency C/S 72 (20.5) 124 (13.6)
Episiotomy 142 (40.45) 978 (31.9) 0.001
Laceration 11 (3.13) 44 (1.44) 0.02
Forceps 3(0.85) 0 0.006
PPH 18 (5.12) 110 (3.6) 0.15
Shoulder dystocia 17 (4.84) 33 (1.07) <0.001

PPH: Postpartum hemorrhage, C/S: Cesarean section.

Both episiotomy rate (40.45% vs. 31.9%, OR
1.44, Cl 1.15-1.81, p = 0.001) and lacerations (3.13
% vs. 1.44%, OR 2.21, Cl 1.13-4.33, p = 0.02) were
higher in the macrosomic group.

Forceps were only used in three deliveries, all
in the macrosomia group (0.006).

Nor PPH nor shoulder dystocia was more
frequent in the macrosomia group.

Discussion

The rate of macrosomia is 10.4% in our study.
This result is comparable with international studies
that report an increase in macrosomic deliveries, now
accounting for 9.4% worldwide [1], [2]. The previous
full-scale studies on macrosomia in Albania are lacking,
thus limiting comparisons and trend analysis. Parity,
high BMI, age, and excessive weight gain significantly
increase the risk of macrosomia.

It is well known that these maternal
constitutional factors influence the development of
macrosomia in the newborn [3]. Studies conclude that
excess pre-pregnancy weight is associated with a birth
weight of 4000 g or more [4], [5], [6], [7].

Beingoverweightorobese promotesweightgain
outside the pregnancy recommendation [8], [9], [10].
In addition, an expert review published in 2016 finds
that women with high BMI variation are more likely to
develop macrosomia [11]. Therefore, monitoring weight
gain should be critical for every prenatal visit.

Often the monitoring of maternal weight is
neglected during visits. Therefore, prenatal care protocols
must include this as well. In addition, obstetricians
should educate women regarding a healthy diet and
lifestyle. Recommended weight gain differs according
to pre-pregnancy BMI. In general, women with normal
pre-pregnancy weight should gain between 12.5 and
16 kg, while overweight and obese women should not
gain more than 11.5 kg and 9 kg, respectively [12].

Women with BMI higher than 25 are also more
prone to develop gestational diabetes and gestational
hypertension [13], [14].

Elevated glucose increases insulin, which
circulates from the mother to the baby. The fetal
hyperinsulinemic state promotes fat deposition in the
fetus and, as a result, macrosomia [15], [16].

Our cohort did not ascertain this correlation,
unlike studies that link diabetes to macrosomia.

Such results were partly attributed to the fact
that in the presence of known gestational diabetes,
women are hospitalized, and the delivery is done early
to prevent possible adverse outcomes.
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The risk of morbidity for women and newborns
increases drastically when the birth weight exceeds
4500 g [1], [17], [18].

Spontaneous  deliveries  occurred less
frequently in the macrosomia group, where elective
cesarean sections were higher.

These findings are supported by medical
literature, which states that cesarean sections are
more frequent in women who deliver macrosomic
babies [15], [19], [20], [21].

Instrumental delivery through vacuum or
forceps is also more pronounced in macrosomic fetuses.

Vaginal traumas, either episiotomies or
lacerations, were noticeably higher in the macrosomia
group. The occurrence of such is well-documented in
the literature which state that macrosomia is associated
with a marked rate of injuries during labor [17], [19].

Similarly, macrosomic fetuses are more prone
to shoulder dystocia. This correlation has also been
established in the previous studies [20], [22], [23].

The evidence of traumatic deliveries has
encouraged the consideration of prophylactic cesarean
section deliveries in the presence of suspected
macrosomia [24], [25], [26].

The sample size limits the representation
of data. The study reports unadjusted odd ratios and
absolute risks without adjusting for other factors that
may contribute to such complications.

Another limitation is the retrospective nature
of the study. Data such as pre-pregnancy weight are
collected at admission by a questionnaire, and the weight
gain dynamic has not been monitored prospectively.
The difference in study populations and management
policies also limits comparing our results to the literature.

Onthe otherhand, the study’s results emphasize
the importance of recognizing macrosomia. This would
increase the preparedness of the staff in managing
possible obstetrical emergencies that may arise. They
may also pinpoint the importance of discussing and
preventing excessive weight gain during pregnancy.

Conclusion

The study concludes that macrosomia is
associated with an increase in maternal and neonatal
adverse outcomes.
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