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Abstract

Objective: Evaluate the prevalence of macrosomic newborns (birth weight above 4000 grams) in a
high-risk maternity from 2014 to 2019, as well as the maternal characteristics involved, risk factors,
mode of delivery and associated outcomes, comparing newborns weighing 4000-4500 grams and
those weighing above 4500 grams.

Methods: This is an observational study, case-control type, carried out by searching for data in
hospital's own system and clinical records. The criteria for inclusion in the study were all patients
monitored at the service who had newborns with birth weight equal than or greater than 4000 grams
in the period from January 2014 to December 2019, being subsequently divided into two subgroups
(newborns with 4000 to 4500 grams and newbomns above 4500 grams). After being collected,
the variables were transcribed into a database, arranged in frequency tables. For treatment and
statistical analysis of the data, Excel and R software were used. This tool was used to create graphs
and tables that helped in the interpretation of the results. The statistical analysis of the variables
collected included both simple descriptive analyzes as well as inferential statistics, with univariate,
bivariate and multivariate analysis.

Results: From 2014 to 2019, 3.3% of deliveries were macrosomic newborns. The average gestational
age in the birth was 39.4 weeks. The most common mode of delivery (65%) was cesarean section.
Diabetes mellitus was present in 30% of the deliveries studied and glycemic control was absent in
most patients. Among the vaginal deliveries, only 6% were instrumented and there was shoulder
dystocia in 21% of the cases. The majority (62%) of newborns had some complication, with jaundice
(35%) being the most common.

Conclusion: Birth weight above 4000 grams had a statistically significant impact on the occurrence
of neonatal complications, such as hypoglycemia, respiratory distress and 5th minute APGAR less
than 7, especially if birth weight was above 4500 grams. Gestational age was also shown to be
statistically significant associated with neonatal complications, the lower, the greater the risk. Thus,
macrosomia is strongly linked to complications, especially neonatal complications.
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Introduction

Macrosomia can be defined as a birth weight equal to or
greater than 4000 grams, regardless of gestational age, in
the most of studies, or even as a weight equal to or greater
than 4500 grams in a smaller amount of them.™

According to the Technical Manual of High-Risk
Pregnancy of the Ministry of Health and the American
College of Obstetricians and Gynecologists (ACOG), the cut-
off point for this diagnosis is 4000 grams, emphasizing that
the risk of morbidity for newborns with this weight is higher
than the general obstetric population and increases mark-
edly when birth weight is greater than 4500 grams.4

Data extracted from the Department of Informatics of
the Unified Health System (DATASUS) show that in 2020, of
the total of 2,730,145 live births in Brazil, 147,649 (5.4%) had
a registered weight of 4000 grams or more.®® In the United
States, in 2020, according to data from the National Center
for Health Statistics (NCHS), the prevalence is slightly high-
er: 8% of newborns were born with more than 4000 grams.®

The main matemal risk factors related to macrosomia
listed in the literature are diagnosis of diabetes mellitus, his-
tory of a macrosomic newbormn in a previous pregnancy, obe-
sity, and maternal weight gain. Regarding diabetes mellitus, a
major work conducted, the HAPO (Hyperglycemia and Adverse
Pregnancy Outcomes) Study Cooperative Research Group,
which sought to find the adverse outcomes associated with
hyperglycemia in pregnancy, indicated strong association be-
tween maternal glucose levels and birth weight of the newborn.
) In addition to being a risk factor for the occurrence of macro-
somia alone, diabetes mellitus has been associated with differ-
ent anthropometric measurements and body composition of
newboms, compared to macrosomic newbom measurements
of non-diabetic mothers, which may explain the increased risk
of shoulder dystocia in this population.® Thus, control of ma-
ternal hyperglycemia reduces the risk of macrosomia, and its
adequate management is highly recommended.®®)

Maternal complications are often related to cephalopel-
vic disproportion (CPD), and include prolonged labor, shoul-
der dystocia, uterine rupture, cesarean delivery, puerperal
hemorrhage, and 3rd and 4th degree perineal lacerations.(*™
Studies show that the risk of cesarean section for women who
attempt a vaginal delivery of newborns weighing more than
4500 grams is at least twice that of the control group, with the
indication for cesarean section being attributed to dystocia
in the labor.™) Neonatal complications of macrosomia can also
be serious, including brachial plexus and skeletal injuries, sec-
ondary to shoulder dystocia, meconium aspiration syndrome,
perinatal asphyxia, hypoglycemia, jaundice and even death.('®

Prenatal prediction of macrosomia is often inaccurate.
A systematic review evaluated the accuracy of two-dimen-
sional (2D) ultrasonographic biometry for predicting macro-
somia found that it was an overall poor predictor, regardless
of estimated fetal weight.(®™®
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The timing of the termination of pregnancy and the de-
cision on the mode of delivery can often be conflicting when
macrosomia is suspected. With limited or inconsistent sci-
entific evidence, ACOG recommends (Level B) that suspect-
ed fetal macrosomia should not be an indication for induc-
tion of labor before 39 weeks. As Level C evidence, sched-
uled cesarean delivery could be beneficial for newborns
who have an estimated fetal weight of at least 5000 grams
in women without diabetes and an estimated fetal weight of
at least 4500 grams in women with diabetes.®®

In view of the scientific relevance of the proposed
subject, the main objective of this study is to evaluate the
prevalence of macrosomic newborns in a high-risk ma-
ternity hospital from 2014 to 2019, as well as the maternal
characteristics involved, the factors of risk, mode of delivery
and associated maternal and neonatal complications, com-
paring newborns weighing between 4000-4500 grams and
those weighing more than 4500 grams.

Methods

This is an observational study, case-control type, conducted
from the search for data, in own system (SISMATER]) and clin-
ical records, of deliveries that occurred at Maternity Hospital
of the Hospital das Clinicas of UFMG (Federal University of
Minas Gerais).

The criteria for inclusion in the study were all patients
monitored at the service who had newborns with birth weight
equal than or greater than 4000 grams in the period from
January 2014 to December 2019, being subsequently divided
into two subgroups (newborns with 4000 to 4500 grams and
newborns above 4500 grams). No distinctions were made re-
garding race, social group or associated maternal diseases
for inclusion in the project. Fetuses with malformations and
stillbirths were not excluded from the sample.

The primary variable analyzed were women who had a
newborn with birth weight equal or greater than 4000 grams
(the criteria for inclusion in the study). Once this subgroup
was selected, the following variables were evaluated: age,
multiparity or nulliparity, gestational age at delivery, mode
of delivery and its indication, Robson classification, estimat-
ed fetal weight at ultrasound (if the last ultrasound was per-
formed within 15 days before delivery), presence or absence
of maternal diabetes mellitus (diagnosed prior to pregnancy
or not, according Pan American Health Organization,® con-
trol of diabetes mellitus (with pre and post-prandial glycemic
profile), maternal history of macrosomic newborn or previous
cesarean delivery due to cephalopelvic disproportion.

After this initial data collection, these patients were
classified into two subgroups (newborns with 4000 to 4500
grams and newborns above 4500 grams) for the further out-
comes analysis: occurrence of shoulder dystocia, need for
instrumented delivery, presence of puerperal hemorrhage
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(requiring the use of Misoprostol and/or blood transfusion to
assess the severity of the hemorrhage), perineal lacerations
(especially 3rd and 4th degrees), episiotomy, occurrence of
birth trauma, AGPAR of 5 minutes less than 7, neonatal ICU
admission, neonatal complications (jaundice, respiratory
distress, hypoglycemia). Neonatal hypoglycemia was de-
fined behind capilar glycemic measure. The measure was
realized in allnewborns with birth weight above 4000 grams
in: 2, 4 and 8 hours of life. If diabetics mother’s newborn: 1, 2,
4, 8,12 and 24 hours. Hypoglycemia was defined when glyce-
mic capilar below 45 in the first 24 hours.

After being collected, the variables were transcribed
into a database, arranged in frequency tables. For treatment
and statistical analysis of the data, Excel and R software
were used.!™ This tool was used to create graphs and tables
that helped in the interpretation of the results.

The total number of rows in the Database (367) rep-
resents the number of deliveries with occurrence of macro-
somia in the studied period, and, knowing the total number
of deliveries, it was possible to have an unbiased estimate of
the prevalence of macrosomia. Allied to this punctual esti-
mate, a Confidence Interval was calculated for such percent-
age n, following the score method.t

In the univariate analysis, the categorical (or qualitative)
variables were presented through their respective frequency
tables (absolute and proportional). A Confidence Interval with
95% confidence (=0.05) was calculated for the percentag-
es of each answer and each variable using the score method.
Quantitative variables were presented using the following de-
scriptive statistics: mean, standard deviation, median, mini-
mum, and maximum. A Confidence Interval was constructed
for the calculated means, if the Central Limit Theorem applies
here, and that the sample means have a normal distribution.('™

In the bivariate analysis, the analysis between the in-
dependent variables and responses was done in two ways,
depending on whether the variables were categorical or
guantitative. Independent variables selected for the bivari-
ate analysis were:

1. Categorical variables: “Multiparous”, “Diabetes melli-
tus”, “Weight > p 90 in the last ultrasound”, “Weight >
4000 grams in the last ultrasound”, “History of macro-
somia’, “Birth weight > 4500 grams”.

2. Quantitatives variables: “Gestational age”, “Number of
gestations” e “Birth weight”.

The outcomes (responses variables), in which we com-
pared the groups (newborns with 4000 to 4500 grams and
newborms above 4500 grams), were: “Shoulder Dystocia”, “Birth
trauma”, “Instrumented delivery”, “Neonatal Complications”,
“Neonatal Jaundice”, “Neonatal hypoglycemia”, “Neonatal re-
spiratory distress”, “Newborns admitted to the Neonatal ICU",
“5-minute APGAR score of less than 7", “3rd or 4th degree lacer-

ations”, “Episiotomy”, “Increased puerperal bleeding”.
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For the categorical independent variables, cross ta-
bles were created, the 0dds Ratios were calculated, fol-
lowed by the p-values according to the Chi-Square test,
using the chisgq.test function of R. Confidence intervals
for the Odds Ratios were calculated using the normal
approximation of the distribution of the natural loga-
rithm of the Odds Ratio estimate, also known as the Wald
method. And in the case where OR = O, the upper limit of
the Interval was calculated using a correction.™ For the
guantitative independent variables, the means, medians,
and standard deviations were calculated for each out-
come of the response variable, and such medians were
compared using the parametric Student’s t test, using the
t.test function of R.US

In cases where the results of the bivariate analysis de-
scribed above showed more than one variable statistically
associated with an outcome (p-value<0.05), they were com-
pared together in a multivariate analysis using logistic re-
gression, through the glm function of R.04

This study was conducted in accordance with the
Declaration of Helsinki (2000) and following the guidelines
and standards contained in Resolution CNS 466/12. The in-
formation of interest was obtained exclusively for research
purposes. The principle of secrecy was preserved by keeping
the patients’ personal data anonymous. The dissemination
of research results is done without mentioning the name or
any form of identification of the participants. Because itis a
database query, the present study waived the need to sign
an informed consent form. The study was approved by the
Research Ethics Committee (COEP) 3.536.293 of the Federal
University of Minas Gerais and has no conflict of interest.
CAAE: 12038118.1.0000.5149.

Results

The ratio of macrosomic newborns and the total number
of births in the period from 2014 to 2019 at the Maternity
Hospital of the Hospital das Clinicas of UFMG show a preva-
lence of 3.3% of macrosomia (Table 1). Of these, 49 newborns
weighed 4500 grams or more, which represents 13.3% of the
total number of macrosomic newborns.

Table 1. Total number of births and number of macrosomic new-
borns at Maternity Hospital of the Hospital das Clinicas of UFMG
from 2014 to 2019

Number of deliveries
Prevalence

Year Total deliveries with macrosomic %)
newborns
2014 1,678 64 41
2015 1,991 70 35
2016 1,851 54 2.9
2017 1,978 65 3.3
2018 1,851 70 3.8
2019 1,732 44 2.5
Total 10,981 367 3.3
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Table 2. Maternal characteristics of pregnant women who had macrosomic newborns (n=367)

Variables Average 1C 95% Average Standard deviation Median Minimum Maximum n

Patient’s age 28.6 (27.9-29.2) 6.2 28 14 43 367
Gestational age 39.4 (89.3-39.6) 14 40 29 42 366
Number of pregnancies 2.4 (23-28) 1.3 2 1 7 367
Number of normal births 11 1-12) 1.3 1 0 6 367
Number of cesarean deliveries 11 1-12) 1.0 1 0 5 367
Number of abortions 0.3 (0.2-0.3) 0.6 0 0 3 367

Regarding the number of previous births, most women
(77%) were multiparous and, 15% of pregnant women already
had a history of previous children weighing more than 4000
grams (Table 2).

Diabetes mellitus was present in 30% of the women,
and of this total, 13% already had diabetes when they be-
came pregnant, and 59% were diagnosed with Gestational
Diabetes Mellitus (GDM) during the prenatal according to
the criteria used at the Hospital das Clinicas in the analyzed
period (at least two fasting blood glucose measurements
between 92 and 125 were necessary to obtain the diagnosis
of GDMin the first trimester of pregnancy). Another 28% were
notdiagnosed during the prenatal follow-up/hospitalization,
but would be diagnosed by the current criteria suggested by
the Ministry of Health (just one blood glucose measurement
greater than 92 is sufficient to validate such a diagnosis).(®
In this group, the diagnosis was made retrospectively during
data collection for this study (the information of GDM’s di-
agnosis wasn't contained upon medical register and the
authors needed to check the patient’s exams and disease’s
criteria to confirm diagnosis). Control of diabetes mellitus
was absent in 62% of patients (Table 3).

Table 3. Diagnosis of maternal diabetes mellitus and glycemic con-
trol status of pregnant women who had macrosomic newborns

Variables n (%) 1C%
Diabetes mellitus
No 256(70) (65.1-74.5)
Yes m(30) (25.5-34.9)
Moment of diagnosis (diabetes mellitus)
GDM - Prenatal diagnosis 46(41) (82.7-50.7)
GDM - Diagnosis in childbirth hospitalization 20(18) (12-26.2)
GDM - Retrospective diagnosis 31(28) (20.4-36.9)
Previous diabetes mellitus 14(13) (77-20)
No diabetes 256
Control of Diabetes mellitus (according pre and
post-prandial glycemic profile)
Uncontrolled (with or without medication) 69(62) (62.9-70.7)
Controlled with diet 23(21) (14.2-29.2)
Controlled with insulin 18(16) (10.5-24.2)
Controlled with Metformin 1(0.9) (0.2-4.9)

Regarding the indication for hospitalization of the pa-
tient, it was identified that the most frequent reasons for
admission were labor (26%) and advanced gestational age
- 41 weeks (24%). Hypertensive disorders were responsible
for 16% of births and diabetes mellitus by 12%. In only 10%
of the cases, the weight at the last ultrasound (which was
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performed within 15 days before delivery) was the only rea-
son for the indication of termination of pregnancy (Figure 1).

Main indications for hospital admission and delivery

Others
4% (N 14)

Diabetes Mellitus +
Hypertensive disorder
5% (N 18)

Amniorrhexis

Lab
6% (N 22) avor

26% (N 95)

Fetal malformation /
Anomalous fetal position
7% (N 25)

Diabetes Mellitus
7% (N 25)

Fetal Weight
10% (N 36)

Gestational age
24% (N 88)

Hypertensive disorder
11% (N 40)

Figure 1. Main indications for hospital admission and delivery

The most common mode of delivery (65%) was cesar-
ean section, and of these, 70% were elective cesarean sec-
tions. Among vaginal deliveries, only 6% were instrumented
(7 using forceps and 1 vacuum extractor). There was shoul-
der dystocia in 27 cases (21% of vaginal deliveries). In 22 of
them, the dystocia was resolved with the first line of maneu-
vers - “McRoberts and/or Rubin I”. Regarding neonatal out-
comes (Figure 2), most newborns (62%) had some compli-
cation, with jaundice (35% of all deliveries) being the most
common and birth trauma (which includes brachial plexus
injury and/or bone injury) the least common (3% of vaginal
deliveries). About 71 newborns (20%) were admitted to the
neonatal ICU. Cases of malformation corresponded to 13%
(48 cases), with central nervous system’s malformation cor-
responded to 26 cases. There were 4 stillbirths.

Regarding the outcomes for puerperal women (Figure
3), perineal laceration stood out with 73% of vaginal deliv-
eries. Severe lacerations (3rd or 4th degree) were present
in 5% of deliveries. Episiotomy was performed in 24 cas-
es (18%). Increased puerperal bleeding was recorded in 70
patients - 19% (22 in vaginal deliveries and 48 in cesarean
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Figure 2. Adverse outcomes of macrosomic newborns

100
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80 73%
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Number of vaginal deliveries patients

Perineal
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Shoulder
dystocia

Adverse maternal outcomes in vaginal deliveries

Episiotomy Severe

Laceration

Increased
puerperal bleeding

Figure 3. Adverse maternal outcomes

deliveries). In 22 cases, rectal administration of Misoprostol
was required to control bleeding and in 15 cases (4%) blood
transfusion was required.

Bivariate analyzes were performed, and, in some cas-
es, multivariate analyses, organized according to each
outcome. Only birth weight above 4500 grams was asso-
ciated with neonatal complications (p-value 0.005). The
risk of having complications was 3 times greater for new-
borns weighing > 4500 grams than those weighing less
than 4500 grams. We can also observe that gestational age
and birth weight were associated with neonatal complica-
tions. Gestational age had a negative association (p-val-
ue 0.000) and weight had a positive association (p-value
0.001). Newborns with complications weighed an average of
almost 100 grams more. In this case, it was made a gener-
al approach to some possible neonatal complications, like:
birth trauma, neonatal jaundice, neonatal hypoglycemia,

respiratory distress, low APGAR in the 5th minute and ICU
admission. Specific complications are discussed separate-
ly. The multivariate analysis presented similar findings, not
changing the interpretation of the result. Newborns whose
mothers had diabetes mellitus had a 78% higher risk of jaun-
dice than those with mothers without diabetes. It can also
be identified that gestational age was associated (nega-
tively) with neonatal jaundice. However, in the multivariate
model, neither the diagnosis of diabetes nor the gestational
age was statistically significantly associated with the oc-
currence of neonatal jaundice (p-value 0.087 and 0.066).
Newborns weighing more than 4500 grams were 3.27 times
more likely to have hypoglycemia than those weighing
less than 4500 grams (p-value 0.002). Only “Birth weight”,
among the quantitative variables, was associated (positive-
ly) with neonatal hypoglycemia (p-value 0.008). Newborns
with hypoglycemia weighed an average of 130 grams more
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Prevalence of macrosomic newborn and maternal and neonatal complications in a high-risk maternity

Sousa KS, Leite HV, Corréa Junior MD, Sousa MS, Queiroz AL

than those without hypoglycemia. No categorical variable
analyzed was associated with neonatal respiratory distress.
Only birth weight was associated (positive association)
with this outcome (p-value 0.044). Newborns with respira-
tory distress had an average weight about 85 grams higher
than those without respiratory distress. Newborns admitted
to the Neonatal ICU had mean gestational ages lower than
those who were not admitted (p-value 0.010). The risk of
having a 5-minute APGAR score of less than 7 was about 7
times higher in newborns weighing more than 4500 grams
(p-value 0.001). Among the quantitative variables, both
“Gestational age” and “Birth weight” were associated with
the outcome. In the multivariate model, “Gestational age” is
statistically significant (the higher the gestational age, the
less chance that the 5th-minute APGAR score is less than 7),
with p-value of 0.027, as well as “Birth weight > 4500 grams”
(p-value 0.001). No categorical variable was associated with
the occurrence of 3rd or 4th degree lacerations. Birth weight
was associated (negatively) with the outcome (p-value
0.003). The occurrence of 3rd and 4th degree lacerations
was not associated with performing an episiotomy (OR:
0.70 - p-value 1). The risk of episiotomy was higher in nul-
liparous women compared to multiparous women (OR: 0.16
- p-value 0.000). Multiparous women had a 60% lower risk
of increased puerperal bleeding when compared to nullip-
arous women (p-value 0.003). Finally, it is observed that no
guantitative variable was associated with this outcome. The
table 4 shows a direct comparative analysis and a resume
of the results showed before between newborns weighing
between 4000-4500 grams and newborns with birth weight
above 4500 grams with regard to the selected outcomes (re-
sponses variables).

Table 4. A comparison between newborns with birth weight of
4000-4500 grams and newborns above 4500 grams with the re-
sponses variables

Newbons with birth wheight above 4500

grams
OR Confidence Interval p-value
Shoulder dystocia 2.02 0.58-7.61 0.471
Birth trauma 1.47 0.36-8.23 0.973
Instrumented delivery 0.00 0.00-9.39 0.754
Neonatal complications 3.00 1.35-6.15 0.005
Neonatal jaundice 1.24 0.67-2.34 0.600
Neonatal hypoglycemia 3.27 1.61-6.74 0.002
Neonatal respiratory distress 1.84 0.91-3.86 0.142
Newborns admitted to the Neonatal ICU 1.89 0.96-3.81 0.101
5-minute APGAR score of less than 7 7.26 2.22-23.28 0.001
3rd or 4th degree lacerations 0.00 0.00-7.46 0.626
Episiotomy 0.36 0.06-4.18 0.552
Increased puerperal bleeding 0.44 0.18-1.25 0.133
Discussion

The prevalence of macrosomia in the Maternity Hospital of
the Hospital das Clinicas of UFMG from 2014 to 2019 (3.3%)
was slightly lower than the national average. According to
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data from DATASUS, in the same period, 903,539 newborns
weighed more than 4000 grams in Brazil, corresponding to
5.14% of the total number of newborns alive in the period.®
This difference can be explained by the fact that many of
the patients who had their births monitored at the Maternity
also had their prenatal care performed at the hospital's own
outpatient clinic. Prenatal care performed at a high-risk ref-
erence service allows multidisciplinary follow-up and strict
control of risk factors.

A risk factor classically described in the literature for
the occurrence of macrosomia is maternal diabetes melli-
tus, with a prevalence ranging from 1 to 37.7%, with a world
average of 16.2%.09) Although most macrosomics are born to
non-diabetic mothers, diabetes remains a well-established
risk factor.t" In our study, 30% of mothers of macrosomic ba-
bies were diagnosed with diabetes mellitus (N=111), accord-
ing the current diagnosis criteria suggested in the protocol
of the Ministry of Health.('® Of these, 28% (N=31) were not
diagnosed during prenatal care (according to the criteria
used in the Maternity during the period). This information
may simplistically suggest that the previously used criteria
may underdiagnose patients who nowadays would be con-
sidered diabetic, and who could evolve with complications
associated with this pathology, such as macrosomia. Of the
patients diagnosed with diabetes, the vast majority did not
have satisfactory control, contributing to excessive fetal
weight gain.

Still on maternal characteristics as possible risk fac-
tors for the occurrence of excessive fetal growth, a limita-
tion recognized in the present study is the lack of data about
the maternal pre-gestational Body Mass Index (BMI]) and the
patient’s weight gain during pregnancy. The clinical records
analyzed did not have this information available for collec-
tion and these characteristics are described in the literature
as important risk factors for excessive fetal growth, as was
described in the scientific work published by K. Bowers et
al.t8In view of this, it is suggested that health professionals
involved in the patient’s hospital care pay attention to this
data (which should theoretically be noted on the prenatal
card), and which could provide valuable information for bet-
ter assistance to the maternal-fetal binomial.

Regarding the reasons identified for hospitalization
of patients who had macrosomic newborns, spontaneous
labor was the main one. The second reason was advanced
gestational age, identified in 24% of cases. The protocol for
termination of pregnancy based on gestational age at the
Maternity Hospital, during the period in which the work was
carried out, provided for hospitalization and termination at
41 weeks of gestational age (if spontaneous labor did not oc-
cur, or reason for terminating the pregnancy before this ges-
tational age). In the sample collected, most cases were full-
term (355), but with more pregnancies close to being “post-
term”, which influences birth weight. According to the NCHS,
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in 2014, the risk of birth weight greater than 4500 grams in-
creases from 1.3% at 39-40 weeks to 2.9% at 41 weeks.('

Regarding the prevalence of mode of delivery in this
study, there is a limitation in directly associating the cho-
sen mode of delivery with the prenatal diagnosis of macro-
somia. In other words, we cannot necessarily conclude that
the predominant mode of delivery was cesarean simply be-
cause it was a sample of macrosomics. The indication for
cesarean section may have been because the patient had a
formalindication for terminating the pregnancy, such as, for
example, a hypertensive disorder, but had a history of pre-
vious cesarean sections, which made it impossible, at the
maternity’s discretion, to induce vaginal birth.

Of the 128 vaginal deliveries analyzed in the sample, 27
(21%) of them occurred with shoulder dystocia. The lack of
consensus and objectivity in the criteria that define shoul-
der dystocia, which sometimes take clinical sense into ac-
count, sometimes are based on the use of obstetric maneu-
vers for its resolution, contributes to its incidence varying
between 0.2 to 3 % of vaginal births.®9 Studies involving the
largest number of vaginal deliveries report incidences be-
tween 0.58% and 0.70%." Some authors relate its incidence
to the weight of the newborn, ranging from 0.6 to 1.4% if it
weighs between 2500 and 4000 grams and between 5% and
9% if the birth weight is between 4000 and 4500 grams.9
Additionally, in the presence of maternal diabetes, shoulder
dystocia rates can reach 50%.°3 The sample selected for
this work consisted only of newborns weighing more than
4000 grams. Thus, despite the sufficient size, the sample
becomes incomplete for certain comparative analyses, as
these are newborns at the extreme right of the weight distri-
bution curve. For example, there are researches showing an
association between birth weight above 4500 grams and an
increased incidence of shoulder dystocia. On the other hand,
as we are already dealing with the sample of macrosomics
only, this is not observed in our sample. Likewise, numerous
other associations are not detected here, such as the cor-
relation between macrosomia and birth trauma. With this,
it was possible to demonstrate that some of the variables
that are predictors of poor outcomes for the maternal-fetal
binomial are not applicable when we already know that we
are dealing with “extreme” cases. Such variables would be
useful for classifying and predicting outcomes among the
total number of deliveries.

However, it was still possible to identify some variables
associated with poor outcomes, even among extreme cas-
es. These are “Gestational age,” “Birth weight,” “Number of
pregnancies,” number of deliveries (“Multiparous”) and
“Birth weight > 4500 grams”. In fact, in the bivariate anal-
ysis, the variable “Diabetes mellitus” was also associated
with jaundice in the newborn, as well as “Gestational age”
but neither maintained statistical significance in the mul-
tivariate model. The multivariate model finds limitations in
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identifying which of these variables is more associated with
the outcome (multicollinearity).(* One way to minimize this
problem would be to collect a larger sample, which was not
possible in this study.

Birth weight, as expected, continues to be relevant
even among an extreme range of weights (above 4000
grams), and proved to be significant for the outcomes
Hypoglycemia, Respiratory distress, APGAR score less than
7 in the 5th minute and of 3rd or 4th degree laceration.®)

Regarding the occurrence of neonatal complications
and hypoglycemia, both the weight directly and the catego-
rization of weight between greater or less than 4500 grams
were statistically significant. In the case of the 5th-minute
APGAR score lower than 7, only birth weight above 4500
grams was associated. In the case of the occurrence of re-
spiratory distress or severe lacerations, only birth weight in
its quantitative form was associated, so that being greater,
or less, than 4500 grams was indifferent.

However, in the case of 3rd and 4th degree lacerations,
the direction of the association was the opposite of what
was expected. The higher the weight of the newborn at birth,
the lower the probability of the laceration. This result may
be associated with variables not studied in this work. Such
variables could relate to maternal anthropometric measure-
ments, for example.

The lower the gestational age at birth, the greater the
chances of neonatal complications, low APGAR in the 5th
minute and ICU admission. Cases with some more severe out-
comes had shorter gestation times, on average, indicating that
amacrosomic newborn, whose weight is more associated with
“near post-term” pregnancy, has fewer adverse outcomes than
macrosomic deliveries. in “full-term” pregnancies.

Multiparous women were less likely to require an epi-
siotomy. The fact of being multiparous was also statistically
associated (negatively) with increased puerperal bleeding,
and its explanation may lie in the type of delivery practiced.®?

When is made a comparison between newborns with
birth weight 4000-4500 grams and newborns with birth
weight above 4500 grams (Table 4), a question remain un-
clear in the literature, we observed that only the outcomes
“Neonatal Complications”, “Neonatal hypoglycemia” and
“5-minute APGAR score of less than 7” had statistically sig-
nificant results. Newborns with birth weight above 4500
grams has increased of risk of this outcomes.

The limitations of this review must be recognized, and
further studies are needed to clarify what is the ideal cut-off
point to define a “pathological macrosomia” and to propose
an adequate mode of delivery for this group of newborns.

Conclusion
The prevalence of macrosomia at the Maternity Hospital of
the Hospital das Clinicas of UFMG from 2014 to 2019 was
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below the national average. Adequate identification of the
maternal profile during prenatal care, with identification
of risk factors for the occurrence of macrosomia, such as
GDM, and its proper management, are essential to minimize
complications. The birth weight of the newborn above 4000
grams was directly associated with the occurrence of neo-
natal complications in this study, such as hypoglycemia,
respiratory distress, and 5th minute APGAR less than 7, es-
pecially if the weight was above 4500 grams. Gestational
age was also associated with complications, the lower, the
greater the risk. Shoulder dystocia was highly prevalent
and, although a statistically significant association was not
demonstrated in this study, the choice of mode of delivery
must be judicious when there is suspicion of macrosomia.

Acknowledgments
We thank the contributing authors for participating in the
process of elaborating this retrospective study.

Author’s contributions

Sousa KS, Leite HV, Corréa Janior MD, Sousa MS and Queiroz
AL were involved in the design and interpretation of the
analysis, contributed to the writing of the manuscript and
read and approved the final manuscript.

References

1. Goldstein RF, Abell SK, Ranasinha S, Misso M, Boyle JA, Black MH, et al. Association of
gestational weight gain with maternal and infant outcomes: a systematic review and
meta-analysis. JAMA. 2017;317:2207-25. doi: 10.1001/jama.2017.3635

2. Ministério da Saude. Secretaria de Atengdo a Saude. Departamento de Agdes
Programaticas Estratégicas. Gestagdo de alto risco: manual técnico. 5a ed. Brasilia
(DF): Editora do Ministério da Saude; 2012.

3. American College of Obstetricians and Gynecologists. Committee on Practice
Bulletins-Obstetrics. Practice Bulletin No. 216: macrosomia. Obstet Gynecol.
2020;135(1):€18-e35. doi: 10.1097/A0G.0000000000003606

4. American College of Obstetricians and Gynecologists. Committee on Practice
Bulletins-Obstetrics. Practice Bulletin No. 173: fetal macrosomia. Obstet Gynecol.
2016;128(5):€195-e2089. doi: 10.1097/A0G.0000000000001767

8 Rev Bras Ginecol Obstet. 2024;46:e-rbgo48.

.

20.

21

22.

28.

24,

Ministério da Saude. Sistema de Informagdes de Saude. 2019 [cited 2019 Sep 10].
Available from: http:/tabnet.datasus.gov.br/cgi/tabcgi.exe?sinasc/cnv/nvuf.def

Osterman M, Hamilton B, Martin JA, Driscoll AK, Valenzuela CP. Births: final data for
2020. Natl Vital Stat Rep. 2021;70(17):1-50.

Metzger BE, Lowe LP, Dyer AR, Trimble ER, Chaovarindr U, Coustan DR, et al.
Hyperglycemia and adverse pregnancy outcomes. N Engl J Med. 2008;358(19):1991-
2002. doi: 10.1056/NEJM0a0707943

McFarland MB, Trylovich CG, Langer O. Anthropometric differences in macrosomic
infants of diabetic and nondiabetic mothers. J Matern Fetal Med. 1998;7(6):292-5. doi:
10.1002/(SICI)1520-6661(199811/12)7:6<292::AID-MFM7>3.0.C0;2-A

Catalano PM, Hauguel-De Mouzon S. Is it time to revisit the Pedersen hypothesis in the
face of the obesity epidemic? Am J Obstet Gynecol. 2011;204(6):479-87. doi: 10.1016/j.
ajog.2010.11.039

. Gherman RB, Chauhan S, Ouzounian JG, Lerner H, Gonik B, Goodwin TM. Shoulder

dystocia: the unpreventable obstetric emergency with empiric management
guidelines. Am J Obstet Gynecol. 2006;195(3):657-72. doi: 10.1016/j.ajog.2005.09.007

Jastrow N, Roberge S, Gauthier RJ, Laroche L, Duperron L, Brassard N, et al. Effect of
birth weight on adverse obstetric outcomes in vaginal birth after cesarean delivery.
Obstet Gynecol. 2010;115(2 Pt 1):338-43. doi: 10.1097/A0G.0b013e3181c915da

. Malin GL, Bugg GJ, TakwoingiY, Thornton JG, Jones NW. Antenatal magnetic resonance

imaging versus ultrasound for predicting neonatal macrosomia: a systematic review
and meta-analysis. BJOG. 2016;123(1):77-88. doi: 10.1111/1471-0528.13517

. R Core Team. R: A language and environment for statistical computing. Vienna: R

Foundation for Statistical Computing; 2011.

. Agresti A. Categorical data analysis. 3rd ed. Hoboken: Wiley; 2013.
. Morettin PA, Bussab WO. Estatistica basica. 5a ed. Sdo Paulo: Saraiva; 2009.

. Organizagdo Pan-Americana da Saude; Ministério da Saude; Federagdo Brasileira das

Associagdes de Ginecologia e Obstetricia; Sociedade Brasileira de Diabetes. Rastreamento
e diagnéstico de diabetes mellitus gestacional no Brasil. Brasilia (DF): OPAS; 2016.

Esakoff TF, Cheng YW, Sparks TN, Caughey AB. The association between birthweight
4000 g or greater and perinatal outcomes in patients with and without gestational
diabetes mellitus. Am J Obstet Gynecol. 2009;200(6):672.e1-4. doi: 10.1016/j.
ajog.2009.02.035

Bowers K, Laughon SK, Kiely M, Brite J, Chen Z, Zhang C. Gestational diabetes, pre-pregnancy
obesity and pregnancy weight gain in relation to excess fetal growth: variations by race/
ethnicity. Diabetologia. 2013;66(6):1263-71. doi: 10.1007/s00125-013-2881-5

. Hamilton BE, Martin JA, Osterman MJ, Curtin SC, Matthews TJ. Births: final data for

2014. Natl Vital Stat Rep. 2015;64(12):1-64.

Nunes RD, Knobel R, Magalh&es C, Polido C, Katz L. Distécia de ombros. 2017 [cited 2023 May
10]. Available from: https://www.febrasgo.org.br/pt/noticias/item/259-distocia-de-ombro

Allen RH. On the mechanical aspects of shoulder dystocia and birth injury. Clin Obstet
Gynecol. 2007;50(3):607-23. doi: 10.1097/GRF.0b013e31811eb8e2

Nesbitt TS, Gilbert WM, Herrchen B. Shoulder dystocia and associated risk factors with
macrosomic infants born in California. Am J Obstet Gynecol. 1998;179(2):476-80. doi:
10.1016/s0002-9378(98)70382-5

Pasupathy D, McCowan LM, Poston L, Kenny LC, Dekker GA, North RA, et al. Perinatal
outcomes in large infants using customised birthweight centiles and conventional
measures of high birthweight. Paediatr Perinat Epidemiol. 2012;26(6):543-52. doi:
10.1111/ppe.12002

Gaudet L, Ferraro ZM, Wen SW, Walker M. Maternal obesity and occurrence of
fetal macrosomia: a systematic review and meta-analysis. Biomed Res Int.
2014;2014:640291. doi: 10.11565/2014/640291



