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Morbidity in neonates according to the mode of delivery: a 
comparative study

Morbidade em recém-nascidos de acordo com a via de parto: um estudo comparativo
Maria Cecilia Santa Cruz Breim1, Conceição Aparecida de Mattos Segre2, Umberto Gazi Lippi3 

ABSTRACT
Objective: The objective of this study was to compare the effects of 
the modes of delivery on the health of newborns in a private maternity 
hospital in the city of São Paulo. Methods: Between January 
1995 and December 1998, all patients consecutively admitted for 
deliveries were included in this cross-sectional retrospective study. 
A total of 8,457 medical records were analyzed, being excluded 
of the sample 460 multiple pregnancies and 517 pregnant women 
with obstetric and/or clinical disorders. The incidence of neonatal 
birth injury, respiratory distress and anoxia was analyzed, as well 
as birth weight, type of delivery and gestational age (according to 
Näegele and Capurro). Results: The final sample consisted of 7,480 
neonates, and 69.6% were born by cesarean section, 24% vaginally 
and 6.4% through the vagina with the aid of forceps. A significant 
association was found between anoxia and the three types of delivery 
(p < 0.001). Respiratory distress was more frequent in cesarean 
delivery in newborns with gestational age superior to 37 weeks and 
in newborns weighing more than or equal to 2,500 g. Respiratory 
distress was significantly associated with cesarean delivery and/
or forceps delivery, as compared with vaginal delivery, in the entire 
sample. Neonatal birth injury was associated with the use of forceps. 
In neonates born by cesarean section, anoxia was associated with 
lower gestational age estimated by the Capurro method and with 
lower weight. Conclusions: The abdominal approach is associated 
with greater morbidity of fetuses due to respiratory distress. Vaginal 
delivery is safer in newborns with more than 37 weeks of gestation 
and in those weighing more than 2,500 g.
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RESUMO
Objetivo: Analisar comparativamente os efeitos dos tipos de 
parto sobre a saúde do recém-nascido em maternidade privada da 
cidade de São Paulo. Métodos: Entre janeiro de 1995 e dezembro 

de 1998, incluíram-se no estudo transversal retrospectivo todas 
as pacientes consecutivamente internadas para dar à luz. Foram 
analisados 8.457 prontuários, excluídas 460 gestações múltiplas 
e 517 gestantes com afecções obstétricas e/ou clínicas. Foram 
analisadas as incidências de tocotraumatismo, desconforto 
respiratório e anoxia, avaliando-se o peso ao nascer, o tipo de parto 
e a idade gestacional (conforme Näegele e Capurro). Resultados: 
A amostra final constituiu-se de 7.480 recém-nascidos, sendo que 
69,6% nasceram por cesárea, 24% por parto normal e 6,4% com 
auxílio de fórcipe. Houve associação significativa entre anoxia e 
os três tipos de parto (p < 0,001). O desconforto respiratório foi 
mais frequente no parto tipo cesárea em recém-nascidos com mais 
de 37 semanas de idade gestacional e em recém-nascidos com 
peso maior ou igual a 2.500 g. Essa complicação teve associação 
significativa com parto cesariano e/ou fórcipe, mas não com parto 
normal na amostra total. O tocotraumatismo associou-se ao uso 
do fórcipe. Em recém-nascidos por cesárea, a anoxia associou-
se à menor idade gestacional estimada  pelo método de Capurro 
e ao menor peso. Conclusões: A via abdominal incorre em maior 
morbidade para o feto em termos de desconforto respiratório. O 
parto vaginal mostrou-se mais seguro para recém-nascidos com 
idade gestacional superior a 37 semanas e em recém-nascidos com 
peso maior que 2.500 g.

Descritores: Parto normal; Cesárea; Forceps obstétrico; Morbidade; 
Complicações do trabalho de parto; Estudo comparativo

INTRODUCTION
Despite the recommendations in the literature, Brazil 
has not accomplished the ideal rate set by the World 
Health Organization (WHO) for cesarean delivery(1). A 
Brazilian study showed a 72% rate at private hospitals 
and 31% at public hospitals(2). According to the WHO, 
15% of deliveries have precise indication for cesarean 
section (C-section), that is, there are instances in which 
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it is mandatory for the preservation of maternal and/or 
fetal health(2). 

Some authors stated that the acceptable rate of 
cesarean deliveries for tertiary-care maternity should 
be between 10 and 12% for single gestations, with the 
exception of an interventionist attitude in the case of 
very low birth weight newborns(3). In a review article 
on C-section published in 2003, it is stated that the 
acceptable rates range from 15 to 30% for low- and 
medium-risk gestations, and 40% for high obstetric 
and/or perinatal risk pregnancies(4).

The incidence of cesarean deliveries in Brazilian 
hospitals is high and it is intriguing that this value is 
higher at private institutions. A 72% rate of cesarean 
deliveries was found in private hospitals and 31% 
in public hospitals studied in Brazil(2). According to 
DATASUS, the proportion of cesarean sections paid 
by the SUS (Brazilian public health system) in 2003 
was 26.39% of deliveries. In the same period, the 
average proportion of cesarean deliveries in private 
institutions was 81.69%, according to data sent to the 
SIP (Information System of ANS Products – Ministry of 
Health) by health insurance plans(2). 

In Brazil, health insurance plans are regulated by 
the National Supplementary Care Agency (ANS) (in 
Portuguese, Agência Nacional de Saúde Suplementar), 
which adopts the proportion of cesarean deliveries per 
hospital or maternity as one of the quality indicators of 
delivery care. This proportion is the ratio of the total 
number of C-sections and the total number of deliveries 
– vaginal plus C-sections – performed at one site in a 
given period(2). According to the ANS, this indicator 
enables assessing the quality of care provided, because 
an increase in this ratio may reflect inadequate prenatal 
care or mistaken indications for surgical rather than 
vaginal delivery(2). 

A systematic literature review recently published 
showed that cesarean delivery with no labor, at 
gestational age lower than 40 weeks, is less recommended 
because of its association with increased risk of 
respiratory morbidity for the newborn (NB). Therefore, 
children born by C-section at 37 weeks have five-fold 
more chance of severe respiratory disease than term 
delivered newborns; at 38 weeks, the chance is fourfold 
higher and twice higher at 39 weeks. However, the risk 
at 39 weeks was not statistically significant(5). 

These observations raised questions regarding the 
quality of delivery by hospitals, especially the private 
ones. In an ANS registry, the rate of cesarean deliveries 
reported by health insurance plans was 81.69% in 2003, 
while that performed at SUS (Brazilian public health 
system) was of 26.39% in the same year when comparing 
the clinical outcome of newborns delivered vaginally to 
those by C-section, the morbidity associated with either 

mode of delivery becomes evident. Therefore, studies 
comparing the outcome of babies born by C-section and 
vaginal delivery are pertinent in order to gather useful 
data for establishing recommendations for the best care 
of the mother and her offspring. 

OBJECTIVE
The objective of the present study was to comparatively 
analyze the effects of abdominal route and vaginal route 
deliveries on the newborn in a large private maternity in 
the city of São Paulo. 

METHODS
Design, site, participants and study size
The present study has a cross-sectional retrospective 
design, including consecutively admitted patients 
for giving birth at Hospital Israelita Albert Einstein 
(HIAE), between January 1995 and December 1998. 

HIAE is a private hospital that serves well off patients 
who have good healthcare plans or pay for their inpatient 
stay. Other studies showed that the total number of 
pregnant women seen at this hospital received prenatal 
care, 94.6% having six visits or more, 61.1% had college 
degree, 97.9% had health insurance, and their mean age 
was 31.1 years and 0.9% were teenagers(6).

The medical charts of 8,457 pregnant women 
admitted to the HIAE were analyzed, whether or not 
they were in labor and at any gestational age. Four 
hundred and sixty multiple gestations and 517 pregnant 
women with obstetric (such as preeclampsia and others) 
and/or clinical disorders (pre-existing hypertension and 
cardiopathy, among others) were excluded.

After the exclusion, the sample included 7,480 
patients.

Data collection and variables
Data was obtained from perinatal medical charts 
completed by pediatricians caring for the newborns at 
the delivery room and during their hospital stay. These 
data is in the digitalized database organized for this type 
of study. Data collection was approved by the Research 
Ethics Committee of the HIAE.

The studied variables included:
-	 incidence of anoxia according to definition of the 

assisting neonatologist and recorded in the charts; 
-	 incidence of respiratory distress; 

The following diagnoses were considered to be 
respiratory distress: transient tachypnea, hyaline 
membrane, pulmonary hypertension, bronchopneumonia, 
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adaptive respiratory distress, pneumomediastinum, 
pneumonia, congenital pneumonia, pneumothorax.

-	 incidence of neonatal birth injury;

Each of these variables was evaluated in regard to:
-	 mode of delivery (vaginal or abdominal), 

intercurrences and use of maneuvers and procedures 
with the use of forceps;

-	 gestational age calculated according to the Näegele 
rule;

-	 estimated gestational age after birth according to 
the Capurro method;

-	 birth weight in grams. 

Statistical analysis
To study the association between two qualitative 
variables, χ2 was used. The quantitative variables – birth 
weight, gestational age and gestational age estimated by 
the Capurro method – do not have a normal distribution; 
therefore, the comparison between the two groups (with 
or without disorders) was carried out using the non-
parametric Mann-Whitney test, represented by the Z 
value. Significance was considered with p values lower 
than 5%.

The Statistical Package for the Social Sciences 
(SPSS), version 11.5, was used for data analysis. 

RESULTS
General newborn sample
The total sample was composed of 7,480 newborns in 
the study period at HIAE, out of which 5,205 (69.6%) 
were born by C-section, 477 (6.4%) vaginally with 
forceps and 1,798 (24%) by vaginal delivery. 

Anoxia
Anoxia occurred in 388 NB (5.2% of the sample). Out 
of these, 240 were born by C-section (3.2% of total 
NB with anoxia), 58 (0.8%) by forceps and 90 (1.2%) 
by vaginal delivery. The χ2 test showed that there 
was a statistically significant association between the 
mode of delivery and anoxia (χ2 = 50.78; p < 0.001). 
When compared two by two, there was no difference 
between vaginal and cesarean deliveries regarding 
the occurrence of anoxia, but there was a significant 
association with forceps delivery, when compared with 
both normal (χ2 = 31.72; p < 0.001) and Cesarean 
deliveries (χ2 = 50.10; p < 0.001) (Table1). 

A total of 394 (5.3% of total deliveries) neonates were 
less than 37 weeks of gestational age and anoxia occurred in 
39 NB of this group, corresponding to 10% of the preterm 
children. It also occurred in 27 (6.9%) babies born by 
C-section, in 5 (1.3%) of those born by forceps application, 
and in 7 (1.8%) of those born by vaginal delivery. There 
was no statistical significance for such condition when the 
three types of delivery were compared at this gestational 
age (χ2 = 2.73; p = 0.256) (Table 2).

In the group of the 7,086 NB at gestational age 
equal to or greater than 37 weeks, anoxia occurred in 
349 (4.9%) babies, 213 (3%) of them born by C-section, 
53 (0.7%) by forceps and 83 (1.2%) by vaginal delivery. 
There was a statistically significant association among 
the modes of delivery (χ2 = 48.59; p < 0.001) (Table 3), 
with the highest incidence for forceps delivery.

Among NB with weight between 1,500 and 2,499 g 
(317), there were 29 with anoxia, corresponding to 9.1% 
in this weight group. Twenty-four (7.6%) of them were 
born by C-section, 3 (0.9%) by forceps delivery and 
2 (0.6%) by vaginal delivery. There was a statistically 
significant association among the three modes of 

Table 1. Frequency of complications per mode of delivery in the total sample

Mode of 
delivery

Anoxia 
χ2 = 50.78; p < 0.001

Respiratory distress 
χ2 = 11.20; p = 0.004

Birth injury 
χ2 = 329.05; p < 0.001

No 
n (%)

Yes 
n (%)

Total 
n (%)

No 
n (%)

Yes 
n (%)

Total 
n (%)

No 
n (%)

Yes 
n (%)

Total 
n (%)

C-section 4,965 (66.4) 240 (3.2) 5,205 (69.6) 5,005 (66.9) 200 (2.7) 5,205 (69.6) 4,911(65.7) 294 (3.9) 5,205 (69.6)
Forceps 419 (5.6) 58 (0.8) 477 (6.4) 457 (6.1) 20 (0.3) 477 (6.4) 344 (4.6) 133 (1.8) 477 (6.4)
Vaginal 1,708 (22.8) 90 (1.2) 1,798 (24.0) 1,758 (23.5) 40 (0.5) 1,798 (24) 1,689 (22.6) 109 (1.4) 1,798 (24.0)
Total 7,092 (94.8) 388 (5.2) 7,480 (100) 7,220 (96.5) 260 (3.5) 7,480 (100) 6,944 (92.9) 536 (7.1) 7,480 (100)

Table 2. Incidence of complications among newborns with less than 37 weeks of gestation 

Mode of 
delivery

Anoxia 
χ2 = 2.73; p = 0.256

Respiratory distress 
χ2 = 0.33; p = 0.846

Birth injury 
χ2 = 18.29; p < 0.001

No 
n (%)

Yes 
n (%)

Total 
n (%)

No 
n (%)

Yes 
n (%)

Total 
n (%)

No 
n (%)

Yes 
n (%)

Total 
n (%)

C-section 263 (66.7) 27 (6.9) 290 (73.6) 226 (57.4) 64 (16.2) 290 (73.6) 271 (68.8) 19 (4.8) 290 (73.6)
Forceps 21 (5.3) 5 (1.3) 26 (6.6) 19  (4.8) 7 (1.8) 26 (6.6) 18 (4.6) 8 (2.0) 26 (6.6)
Vaginal 71 (18.0) 7 (1.8) 78 (19.8) 60  (15.2) 18 (4.6) 78 (19.8) 72 (18.3) 6 (1.5) 78 (19.8)
Total 355 (90.0) 39 (10.0) 394 (100) 305 (77.4) 89 (22.6) 394 (100) 361 (91.7) 33 (8.3) 394 (100)
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delivery and anoxia (χ2 = 8.76; p = 0.013) (Table 4), the 
highest incidence of those by forceps delivery. 

There were 7,163 NB with weight equal to or greater 
than 2,500 g and, among these, 359 (5%) had anoxia. Out 
of these, 216 (3%) were born by C-section, 55 (0.8%) by 
forceps and 88 (1.2%) by vaginal delivery. There was a 
statistically significant association between anoxia and 
the three types of delivery (χ2 = 49.12; p < 0.001) (Table 
5), with the highest incidence for those born by forceps.

Respiratory distress
Respiratory distress occurred in 260 NB (3.5% of 
total). Of these, 200 (2.7%) were born by C-section, 
20 (0.3%) by forceps delivery and 40 (0.5%) by vaginal 
delivery. The χ2 test revealed a statistically significant 
association between respiratory distress and C-section 
and/or forceps delivery when compared with vaginal 
delivery (χ2 = 10.57; p = 0.001 for vaginal/C-section 
and χ2 = 5.69; p = 0.017 for vaginal/forceps) (Table 1).

Respiratory distress occurred in 89 NB with less than 
37 weeks of gestational age, that is, 22.6% of the group. 
It occurred in 64 (16.2%) of those born by C-section, 
seven (1.8%) of those born by forceps delivery and 18 
(4.6%) of those born by vaginal delivery. There was no 
statistically significant association between the mode of 

delivery and respiratory distress in this gestational age 
group (χ2 = 0.33; p = 0.846) (Table 2).

One hundred and seventy-one (2.4%) NB with 
respiratory distress had gestational age equal to or 
greater than 37 weeks, of which 136 (1.9%) were born 
by C-section, 13 (0.2%) by forceps delivery and 22 
(0.3%) by vaginal delivery. There was a statistically 
significant association between respiratory distress and 
the three types of delivery (χ2 = 12.43; p = 0.002) for 
this gestational age group, vaginal delivery having the 
lowest incidence of the problem (Table 3).

Respiratory distress was found in 56 NB weighing 
between 1,500 and 2,499 g (17.7%), among which 44 
(13.9%) were born by C-section, one (0.3%) by forceps 
delivery and 11 (3.5%) by vaginal delivery. There was 
no statistically significant association between the mode 
of delivery and respiratory distress for this birth weight 
group (χ2 = 0.30; p = 0.859) (Table 4).

In the group of NB with weight equal to or greater 
than 2,500 g, respiratory distress occurred in 204 (2.8%) 
cases. One hundred and fifty-six of them (2.2%) were 
born by C-section, 19 (0.2%) by forceps delivery and 
29 (0.4%) by vaginal delivery. There was a statistically 
significant association among the three types of delivery 
and respiratory distress (χ2 = 12.85; p = 0.002), less 
incident among those born by vaginal delivery (Table 5). 

Table 3. Incidence of complications among newborns with 37 or more weeks of gestation 

Mode of 
delivery

Anoxia 
χ2 = 48.59; p < 0.001

Respiratory distress 
χ2 = 12.43; p = 0.002

Birth injury 
χ2 = 31.77; p < 0.001

No 
n (%)

Yes 
n (%)

Total 
n (%)

No 
n (%)

Yes 
n (%)

Total 
n (%)

No 
n (%)

Yes 
n (%)

Total 
n (%)

C-section 4,702 (66.4) 213 (3.0) 4,915 (69.4) 4,779 (67.4) 136 (1.9) 4,915 (69.3) 4,640 (65.5) 275 (3.9) 4,915 (69.4)
Forceps 398 (5.6) 53 (0.7) 451 (6.3) 438 (6.2) 13 (0.2) 451 (6.4) 326 (4.6) 125 (1.8) 451 (6.4)
Vaginal 1,637 (23.1) 83 (1.2) 1,720 (24.3) 1,698 (24.0) 22 (0.3) 1,720 (24.3) 1,617 (22.8) 103 (1.4) 1,720 (24.2)
Total 6,737 (95.1) 349 (4.9) 7,086(100) 6,915 (97.6) 171(2.4) 7,086 (100) 6,583 (92.9) 503 (7.1) 7,086 (100)

Table 4. Occurrence of complications among newborns with weight between 1,500 and 2,499 g

Mode of 
delivery

Anoxia 
χ2 = 8.76; p = 0.013

Respiratory distress 
χ2 = 0.30; p = 0.859

Birth injury 
χ2 = 1.29; p = 0.524

No 
n (%)

Yes 
n (%)

Total 
n (%)

No 
n (%)

Yes 
n (%)

Total 
n (%)

No 
n (%)

Yes 
n (%)

Total 
n (%)

C-section 225 (71.0) 24 (7.6) 249 (78.6) 205 (64.7) 44 (13.9) 249 (78.6) 239 (75.4) 10 (3.1) 249 (78.5)
Forceps 6 (1.9) 3 (0.9) 9 (2.8) 8 (2.5) 1 (0.3) 9 (2.8) 9 (2.8) – 9 (2.8)
Vaginal 57 (18.0) 2 (0.6) 59 (18.6) 48 (15.1) 11 (3.5) 59 (18.6) 55 (17.4) 4 (1.3) 59 (18.7)
Total 288 (90.9) 29 (9.1) 317 (100) 261 (82.3) 56 (17.7) 317 (100) 303 (95.6) 14 (4.4) 317 (100)

Table 5. Occurrence of complications among newborns with weight ≥ 2,500 g 

Mode of 
delivery

Anoxia 
χ2 = 49.12; p < 0.001

Respiratory distress 
χ2 = 12.85; p = 0.002

Birth injury 
χ2 = 33.11; p < 0.001

No 
n (%)

Yes 
n (%)

Total 
n (%)

No 
n (%)

Yes 
n (%)

Total 
n (%)

No 
n (%)

Yes 
n (%)

Total 
n (%)

C-section 4,740 (66.2) 216 (3.0) 4,956 (69.2) 4,800 (67.0) 156 (2.2) 4,956 (69.2) 4,672 (65.2) 284 (4.0) 4,956 (69.2)
Forceps 413 (5.8) 55 (0.8) 468 (6.6) 449 (6.3) 19 (0.2) 468 (6.5) 335 (4.7) 133 (1.8) 468 (6.5)
Vaginal 1,651 (23.0) 88 (1.2) 1,739 (24.2) 1,710 (23.9) 29 (0.4) 1,739 (24.3) 1,634 (22.8) 105 (1.5) 1,739 (24.3)
Total 6,804 (95.0) 359 (5.0) 7,163 (100) 6,959 (97.2) 204 (2.8) 7,163 (100) 6,641 (92.7) 522 (7.3) 7,163 (100)
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Neonatal birth injury
Neonatal birth injury occurred in 536 NB, corresponding 
to 7.1% of the total sample. In those born by C-section, 
it was present in 294 (3.9%) neonates. In those born by 
forceps delivery, it occurred in 133 cases (1.8%) and in 
those born by vaginal delivery, in 109 (1.4%). The χ2 
test revealed an association between this condition and 
the use of forceps, both compared to vaginal delivery 
(χ2 = 188.82; p < 0.001), and with cesarean deliveries 
(χ2 = 310.80; p < 0.001) (Table 1).

Neonatal birth injury occurred in 33 NB with less 
than 37 weeks of gestational age, corresponding to 
8.3% of the children studied in this group: 19 (4.8%) 
born by C-section, 8 (2%) by forceps and 6 (1.5%) by 
vaginal delivery. There was a statistically significant 
association between neonatal birth injury and the three 
modes of delivery (χ2 = 18.29; p < 0.001) (Table 2), and 
the highest incidence of neonatal birth injury occurred 
when forceps was used.

Five hundred and three (7.1%) NB with gestational 
age equal to or greater than 37 weeks had neonatal 
birth injury – in that, 275 (3.9%) born by C-section, 
125 (1.8%) by forceps delivery and 103 (1.4%) by 
vaginal delivery. There was a statistically significant 
association with the three types of delivery (χ2 = 
310.77; p < 0.001) (Table 3), the highest incidence in 
those born by forceps delivery. 

Neonatal birth injury occurred in 14 NB with 
weight between 1,500 and 2,499 g, 10 (3.1%) born 
by C-section and 4 (1.3%) by vaginal delivery. In 
this weight group, there was no forceps delivery. 
The χ2 test was not statistically significant (χ2 = 1.29; 
p = 0.524) (Table 4).

A total of 522 (7.3%) newborns with weight equal to 
or greater than 2,500 g had neonatal birth injury, out of 
which 284 (4%) were born by C-section, 133 (1.8%) by 
forceps and 105 (1.5%) by vaginal delivery. There was 
a statistically significant association between neonatal 
birth injury and the three modes of delivery (χ2 = 331.11; 
p < 0.001) (Table 5), with higher incidence among those 
born by forceps delivery. 

Calculated gestational age and estimated gestational 
age by the Capurro method
There was no significant difference as for gestational 
age, estimated gestational age by the Capurro method 
and weight among NB with or without neonatal birth 
injury, delivered either vaginally or by C-section.

Considering vaginal delivery (“normal” plus 
forceps), the Mann-Whitney test did not show 
association between anoxia and gestational age (Z = 
1.001; p = 0.313). There was significant association of 

the estimated gestational age by the Capurro method 
versus anoxia (Z = 1.37; p = 0.170) as well as for weight 
versus anoxia (Z = 0.77; p = 0.439).

For children born by C-section, there was a 
significant difference of anoxia in those with lower 
estimated gestational age by the Capurro method 
(Z = 2.67; p = 0.007), as well as with lower weight 
(Z = 2.65; p = 0.008). 

Newborns with respiratory distress born by vaginal 
route had a significantly lower gestational age (Z = 
7.319; p < 0.004), lower estimated gestational age by 
the Capurro method (Z = 7.63; p < 0.001) and lower 
weight (Z = 6.25; p < 0.001). The results for neonates 
born by C-section were significant as well: Z = 12.19; p 
< 0.001 for gestational age; Z = 12.78; p < 0.001 for the 
estimated gestational age by the Capurro method and 
Z = 8.46; p < 0.001 for weight.

DISCUSSION
When analyzing the disorders in the total sample, that is, 
unrelated to gestational age or birth weight, it became 
evident that anoxia was significantly more frequent 
in children born by forceps delivery. The finding of 
the association of morbidity to the use of forceps is 
probably due to the indication for its use. For example, 
one of the maternal indications, prolonged expulsion 
phase, in which the forceps is used to finish the delivery 
if the fetus is showing signs of distress. According 
to the FEBRASGO manual(7), fetal indications are 
manifestations of acute fetal distress (situation in 
which the fetal heart rate does not return to normal 
30 seconds after the end of contractions or fetal heart 
rate remains lower than 100 beats per minute (bpm) 
between contractions(8), umbilical chord prolapse 
and premature fetus head protection, avoiding that a 
sudden decompression causes intracranial hematoma. 
“There is not an innocuous forceps”(7) is a well-known 
aphorism(8).

Among the newborns with anoxia, when the modes 
of delivery, weight, gestational age and estimated 
gestational age by the Capurro method were compared, 
only the neonates born by C-section showed lower mean 
estimated gestational age by the Capurro method and 
lower birth weight, no difference was found for the other 
modes of delivery. This suggests that, probably, surgeries 
are performed and scheduled prior to the ideal timing for 
birth. Would the presence of fetal distress in this group of 
newborns explain anoxia at birth? It is worth questioning 
the difference mentioned, because the total number of 
newborns born by this route was 5,205 and the proportion 
of cesarean deliveries was 69.6%. How many of these 
children were born before the appropriate timing, that is, 
iatrogenic prematurity, as exhaustively reported(9-13). 
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By analyzing respiratory distress in the entire sample, 
regardless of gestational age, there was a significant 
association between the syndrome and cesarean and/or 
forceps delivery. There was also a higher incidence of 
this disorder in cesarean and forceps deliveries in NB 
with more than 37 weeks of gestational age, or weight 
equal to or higher than 2,500 g. Therefore, vaginal 
delivery was safer for these NB, which was explained in 
studies regarding the action of cathecolamines on fetal 
lungs during delivery(14-18). 

In the case of forceps delivery, the same 
considerations may be employed. It is important to 
notice that, in this sample, medium- and high-risk 
pregnancies are not included, and therefore it is not 
possible to attribute the increased presence of such 
disorder to this possibility. The C-section is used in 
situations of fetal distress or dystocia, among other 
indications, as quoted, yet all these indications do not 
justify the rate of such surgery in this hospital, nor 
the increased proportion of the disorder studied. This 
increase may be related to the surgery itself and/or with 
the timing of its performance: electively, when labor 
is not installed(10,16-23). More than anoxia, the presence 
of respiratory distress may be correlated to the early 
performance of the surgery, before lung maturity 
is attained, characterizing once more iatrogenic 
prematurity(9-13). 

There was an increased incidence of neonatal birth 
injury in forceps deliveries and among children weighing 
2,500 g or more and in newborns of all gestational ages. 
It is important to notice that neonatal birth injury 
is considered as any mark or sign found in the child 
after delivery even when it is only a scratch. Different 
grades of neonatal birth injury are usually reported in 
the charts, according to severity, but we choose not to 
analyze each grade separately. Hence, this condition 
may be considered inherent to the type of instrument 
used, since almost always the forceps leaves a mark in 
the child, no matter how small or transient(8). 

The present study looked at available data in 
nursery files, as spreadsheets, and, as such, it has 
some missing records, being the precise indication for 
C-section the main one. Despite the high incidence of 
surgical delivery, because the obstetric chart was filled 
in by the obstetric nurse, the indication for surgery 
was not always properly recorded, whether because 
it was not directly informed by the obstetrician or for 
unknown reasons.

Another question that may raise doubts and/or 
discussion in the study refers to gestational age. Chart 
records show what is referred by the obstetrician 
according to the Näegele’s rule. But the gestational age 
as seen on ultrasound was not found in all charts. For 

this reason, the analysis of gestational age records was 
also estimated by means of the Capurro method.

CONCLUSIONS
It may be concluded, from the presented data, that 
anoxia, neonatal birth injury and respiratory distress 
are associated with the mode of delivery; anoxia 
being significantly associated with forceps delivery 
when compared to vaginal and cesarean deliveries. 
Respiratory distress was more frequent in cesarean 
and in forceps deliveries and vaginal delivery is the 
safest for newborns with gestational age higher than 37 
weeks and for those with weight greater than or equal 
to 2,500 g. In newborns with gestational age lower 
than 37 weeks, neonatal birth injury was associated 
with type of delivery, the highest incidence for forceps 
delivery. In low birth weight newborns (between 1,500 
and 2,499 g), there was an association between anoxia 
and the mode of delivery, with the highest incidence 
relating to forceps delivery. Considering only neonates 
born by C-section, anoxia was associated with a lower 
estimated gestational age by the Capurro method and 
lower weight.
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