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Abstract Objective To evaluate conditions associated with stillbirth (SB), and possible trends
related with it, in a maternity hospital school in the North zone of São Paulo.
Methods An observational, cross-sectional study conducted at the Hospital Materni-
dade-escola de Vila Nova Cachoeirinha with 1,139 SBs in the period of 2003 to 2017.
Cases of intermediate SB (ISB) (weight between 500 and 999 g) and late SB (LSB)
(weight � 1,000 g) were compared. We evaluated clinical data, laboratory tests, and
fetal and placental studies. Data were stored in Windows Excel (Microsoft Corp.,
Redmond, WA, USA) worksheets, according to which graphs and tables were con-
structed. We used the statistical software SPSS for Windows version 18.0 (SPSS In.,
Chicago, IL, USA), estimating the prevalence ratio (PR) and odds ratio (OR), considering
the 95% confidence interval (95% CI).
Results The general SB rate was 11.9%, and the in-hospital SB rate was 2.8%. Pregnant
women younger than 16 years of age were more likely to have ISB (OR 0.32, 0.15–
0.76), while patients older than 40 years old had a higher chance of LSB (PR 0.85, 0.72–
0.99). A total of 25.7% of the general population did not have prenatal care, and 77.1%
of the cases presented fetal death at admission. The cases of ISB had a statistically
significant association with home birth (OR 0.61, 0.46–0.80). Cesarean section was
performed in 16.1% of the subjects, and misoprostol was the most used method for
induction. Necropsy and placental study of the fetuses were performed, respectively, in
94.2% and 97.3% of the cases. Associated causes were not identified in 22.1% of the
cases, and the main causes identified were amniotic sac infections (27.9%), fetal
malformations (12.5%), placental abruption (11.2%), hypertensive syndromes (8.5%),
and maternal syphilis (3.9%), the latter with an increasing trend.
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Introduction

Stillbirth (SB) is a reproductive tragedy not only related to
immediate maternal risks inherent to clinical management
but also to psychosocial problems, such as depression,
posttraumatic stress, social stigmatization, and difference
in the quality of live of families.1

Each year, at least 2.6 million SBs occur worldwide,
especially in poor or developing countries.2 According to
the Ministry of Health of Brazil, a total of 351,912 SBs was
registered during the period from 2006 to 2016. From this
total, 129,173 occurred in the Southeast region, with a
monthly average of 11,000 occurrences.3 Additionally,
many epidemiological studies have registered that most
SBs would be susceptible to prevention.4

Despite the negative impacts they produce, SBs are
unattractive from the point of view of clinical research,

and most of the time, investigations are very superficial and
have a very limited extent, affecting their understanding
and implications. Promoting the educational audit of SB
cases, performed by a technically qualified team and with
availability of resources, such as laboratory evaluations,
placenta study, and necropsies, can produce consistent
information to understand the factorswith SB and to
support prevention strategies.5

The assessment of the causes associated with SB remains a
majorchallengeforunderstanding theproblematapopulation
scale. The recurrent diagnosis of intrauterine hypoxia as a
cause of death hardly contributes to understanding the phe-
nomenon. In addition, many studies do not specify whether
hypoxia occurred before or during birth.6

Thus, SB rates are valuable indicators related to the quality
of obstetric care globally, and they contribute to the support
of public health planning processes. The more precise the

Conclusion Among the factors associated to SB were: hypertensive syndromes,
amniotic sac infections, fetal malformations, placental abruption and syphilis. There
was a growing trend in the number of cases of syphilis, which translates an alert.
Diagnostic limitations justify indeterminate causes.

Resumo Objetivo Avaliar aspectos relacionados à ocorrência da condição de natimortalidade
em uma maternidade-escola na zona norte de São Paulo e possíveis tendências
associadas aos fatores causais.
Métodos Estudo observacional, transversal, realizado no Hospital Maternidade-
escola Vila Nova Cachoeirinha com 1.139 óbitos fetais (OF) no período de 2003 a
2017. Foram comparados os casos de OF intermediários (OFI) (peso entre 500 e 999 g)
e OF tardios (OFT) (� 1,000 g). Avaliamos dados clínicos, exames laboratoriais, e
estudos do feto e da placenta; estes foram armazenados em planilhas de Windows
Excel (Microsoft Corp., Redmond, WA USA0, utilizando-se para avaliação estatística o
programa SPSS v.18 (SPSS Inc., Chicago, IL, EUA). Foram ainda estimadas a razão de
prevalência (RP) e a razão de chances (RC), com intervalo de confiança de 95% (IC 95%).
Resultados O coeficiente de natimortalidade geral foi de 11,9% e o intra-hospitalar foi
de 2,8%. Gestantes commenos de 16 anos de idade apresentarammaior chance de ter
OFI (RC 0.32, 0.15–0.76) enquanto que pacientes com mais de 40 anos de idade
apresentaram maior chance de OFT (RP 0,85; 0,72–0,99). Não fizeram prenatal 25,7%
da população geral, sendo que em 77,1% dos casos, a morte fetal já tinha sido
apresentada na internação. Os casos de OFI apresentaram associação estatisticamente
significante com parto domiciliar (RC 0,42; 0,23–0,75). A cesárea foi realizada em
16,1% das pacientes, sendo o misoprostol o método mais utilizado para indução.
Necropsia foi feita em 94,2% dos fetos, e 97,3% das placentas foram para estudo. As
causas associadas não foram identificadas em 22,1% dos casos, sendo que as principais
causas identificadas foram infecções do saco amniótico e membranas (27,9%),
malformações (12,5%), descolamento prematuro de placenta (11,2%), síndromes
hipertensivas (8,5%), e sífilis (3,9%), sendo esta última com uma tendência crescente.
Conclusão Destacaram-se como fatores associados à natimortalidade: síndromes
hipertensivas, corioamnionites, malformações fetais, descolamento placentário e
sífilis. Houve tendência de aumento no número de casos de sífilis, o que traduz uma
alerta. Limitações diagnósticas justificam as causas indeterminadas.
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identification of the associated causes, the better strategies
can be planned to improve the quality of prenatal care.7

Considering that, inBrazil,more than98.0%ofdeliveries are
performed in hospitals, the amount of information produced
by the local mortality investigation committees allows the
identification of factors associated with SB and provides
guidelines formore effective prevention in the coverage area.8

Therefore, in view of its relevance, our objective is to
describe the conditions associated with SB in a maternity
hospital school located in the North zone of the city of São
Paulo and the epidemiological trends in the last 15 years.

Methods

This is a cross-sectional observational study conducted at
Hospital e Maternidade-escola Vila Nova Cachoeirinha
(HMEC), located in the North zone of the city of São Paulo.
The design of the study followed the Strenghtening the
Reporting of Observational Studies in Epidemiology
(STROBE)9 statement, and it included 1,139 cases of SB
attended in the period from 2003 to 2017. In view of some
registry failures during the data collection, the total number
of cases will be different in some variables.

The evaluation of all SBs was based on data from the
perinatal mortality committee of the HMEC, using clinical
information, notes available in the prenatal folder, maternal
laboratory tests and necropsy in SB fetuses, and studies of
placenta. The SB definition is according Brazil Ministry of
Healthbasedonweight,whichdefines SBasadeath that occurs
in any fetus weighing 500 g ormore. To allow for international
comparisons, we divided the general population according to
the birth weight in two groups: intermediate stillbirths (ISBs),
those with birth weight between 500 and 999 g, and late
stillbirths (LSBs), which consider fetus with 1,000 g or more.7

The following variableswere selected: age group; number
of pregnancies, prenatal care; number of prenatal visits,
presence of fetal vitality at admission in hospital; character-
istics of birth (site and type of birth), onset of labor, placenta
study and necropsy of fetus. The associated causes related to
SB were evaluated in addition to the historical evolution of
the most frequent reasons, and SB coefficients.

All data was stored in Windows Excel (Microsoft Corp.,
Redmond,WA, USA) worksheets, and graphs and tables were
then constructed based on them. We used the statistical
software SPSS for Windows, version 18.0 (SPSS Inc., Chicago,
IL, USA) to estimate the prevalence ratio (PR) and odds ratio
(Odds), considering the 95% confidence interval (95% CI).

The project was approved by the Ethics and Research
Committee of HMEC (Reference No. 787.747), according to
Resolution No. 466/2012 of the National Health Council
(CONEP, in the Portuguese acronym).

Results

During the study period, the total number of live births in the
HMEC was 95,650, and the number of SBs was 1,139, result-
ing in a stillbirth rate (SBR) of 11.9 per 1,000. Taking into
account only the cases of fetal deaths that occurred after

hospitalization, the coefficient of in-hospital stillbirth (IHSR)
was 2.8 per 1,000. (►Table 1).

in this table, it is alsopossible toobserve that, over theyears,
the demand for HMEC care has been increasing. When com-
paring numbers from2003 to those of 2017, therewas a 59.9%
increase in the number of live births. Over the years, despite of
the expansion in the number of live births, we can see stable
institutional trends in both SBR and IHSR (►Graphic 1).

When analyzing maternal and perinatal variables
(►Table 2), we observed that patients younger than 16 years
and over 40 years represented 2.2% and 4.4% of the general
population, respectively. However, pregnant women younger
than 16 years old were more likely to have ISB (OR of 0.32,
0.15–0.75), while patients over 40 years of age presented a
higher chance of LSB (PR 0.85, 0.72–0.99). Women at first
pregnancy comprised 37.5% of the population, and this group
showed greater chances of ISB (PR 0.79; 0.67- 0.93), while
women with more than 5 pregnancies represented 13.4% of
the total population with a higher probability of presenting
LSB (PR 0.87, 0.78–0.97). Regarding prenatal care, we found
that 25.7% of the population had no prenatal visits, a similar
distribution for both groups. However, when evaluating the
number of visits performed between the patients who had
prenatal care, 31.2% presented at least 6 visits, and this
possibility was more frequent among the patients who had
LSB (OR 4.56, 3.23- 6.44).

As for the presence of fetal vitality at hospital admission,
77.1% of the cases already presented fetal death in the initial
care, and this possibility was more likely to occur among the

Table 1 Annual distribution of live births, total number of
stillbirths, general stillbirth rate and in-hospital stillbirth rate
(Maternity School of Vila Nova Cachoeirinha 2003-2017)

YEAR LIVE BIRTHS
(n)

STILLBIRTHS
(n)

SBR� IHSR�

2003 4,596 88 18.8 6.0

2004 5,973 87 14.3 3.1

2005 5,129 75 14.4 4.2

2006 5,180 52 9.9 2.8

2007 5,980 61 10.1 3.0

2008 5,973 73 12.1 3.8

2009 6,053 83 13.5 3.2

2010 6,205 51 8.1 1.4

2011 7,022 63 8.9 1.7

2012 7,763 79 10.1 1.6

2013 7,592 95 12.3 1.7

2014 7,189 82 11.2 1.8

2015 6,867 92 13.2 2.9

2016 6,820 78 11.3 2.9

2017 7,308 80 10.8 1.9

TOTAL 95,650 1,139 11.93 2.8

Abbreviations: SBR, general stillbirth rate; IHSR, in-hospital stillbirth rate.
�per 1,000
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LSB group (OR 0.45, 0.34–0.59). In 96.0% of the cases,
the births have occurred at the hospital, but ISB cases were
more likely to occur at home (OR 0.42, 0.23–0.75). The labor
was already installed in 66.3% of the general population, and
this distribution was similar in both groups. Among the
patients who underwent induction of labor, vaginal miso-
prostol was themost commonly usedmethod. Regarding the
type of delivery, cesarean section was performed in 16.1% of
the cases, and the LSB group had a higher chance of this type
of delivery (OR 2.53, 1.68–3.79).

Regarding the possibility of research support being com-
plemented by necropsy and/or placenta study, both the ISB
and LSB groups had a similar distribution, with 94.2% and
97.3%, respectively. When we observe the factors associated
with fetal deaths, ►Table 3 shows the main causes accord-
ing to frequencies. Despite the research methods used, in
22.1% of the study population, the possible cause of fetal
death was not identified. This distribution was similar for
both ISB and LSB groups. In the same table we can identify
the main causes associated with fetal deaths:: infections of
the amniotic sac and membranes (27.9%), fetal malforma-
tions (12.5%), placental abruption (11.2%), hypertensive
syndromes (8.5%), and syphilis (3.9%).

The comparison between the groups showed that the ISB
group had higher chances for infection (OR 0.74, 0.56–0.97)
and hypertensive syndromes (OR 0.49, 0.27–0.83). On the
other hand, the LSB group had higher chances for placental
abruption (1.72, 1.12–2.65) and diabetes mellitus (9.38;
1.25–70.55). Regarding syphilis, we found a similar distribu-
tion in the groups; however, with a higher prevalence ratio
among the LSB patients (0.83; 0.71–0.96).

Trends concerning thefivemain causes associated with SB,
related to the period of the present study, show some stability,
despite of alternations over time (Fig. 2), except for amniotic
sac andmembranes infections,which shows a decresing trend
when comparing the initial evaluation from the first years of
the study to the evaluation of the last years. The most impor-
tant aspect to highlight is the increase in maternal syphilis
from the year 2013 on, remaining at an outstanding level
compared with the previous years (Fig. 2).

Discussion

According to the Ministry of Health of Brazil, SB remains an
important public health problem, with stagnant numbers.
From 1996 to 2006, the GSBC remained above 10.0%, with
regional disparities and worse results in the North and
Northeast regions.7

Data available in the Tabnet systemof theMunicipal Health
Department of the city of São Paulo shows that, between 2010
and 2016, the total number of fetal deaths in the Northern
region of São Paulo is still stable, with around 250 SBs every
year. It is important tomention that HMEC attends 25.8% of all
cases in the region.9,10 The set of information provided in this
study may be useful for understanding the key factors associ-
ated with fetal deaths occurring in this region and supporting
strategic measures to reduce their impact on public health.

Maternal age is a single factor associated with adverse
pregnancy outcomes, including intrauterine growth restric-
tion (IUGR), preeclampsia, and placental abruption.11,12 A
study performed in the Northeast region of Brazil showed
that advancedmaternal age persists as an independent factor
related to SB.13

In the present study, the total number of cases occurred in
women of the age group considered adequate for gestation.
Although the extremes of age may be a risk factor, the
attributable contribution of this population to SB is relatively
small. However, the age group under 16 years old presented a
higher ISB than LSB rate, suggesting an earlier exposure to risk
factors. At the other extreme age group, we observed that
pregnant women older than 40 years were more likely to
develop LSB, a fact that is possibly associated with a greater
rangeofexposure to factors associatedwith fetaldeath, suchas
maternal diseases and fetal malformations.Therefore, family
planningprogramscouldaddthismessage forbothagegroups.

The number of pregnancies seems to be a risk factor associ-
ated with SB, as documented in a multinational study that
identified higher risks related to both thefirst pregnancyand to
pregnant women with more than five previous deliveries.14

Ourpopulationfollowsthesamepattern,butfirstpregnancy
showed a higher ISB rate, while patients with five or more

Graphic 1 Annual distribution of live births, general stillbirth coefficient (GSBC) and intrahospitalar stillbirth coefficient (IHSBC). (Maternity
School of Vila Nova Cachoeirinha 2003-2017)
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Table 2 Maternal and perinatal characteristics related to stillbirth. Prevalence rates and odds ratio (Maternity School of Vila Nova
Cachoeirinha 2003-2017)

ISB LSB TOTAL OR

N % PR ISB N % PR ISB N %

Age group

< 16 years 15 3.9 0.55� (0.39–0.77) 10 1.3 1,67� (1.03–2.70) 25 2.2 0.32� (0.15–0.757)

� 16 years 366 96.1 734 98.7 1,100 97.8

Total 381 100.0 744 100.0 1,125 100.0

< 40 years 370 97.1 1.53 (0.90–2.59) 706 94.9 0.85� (0.72–0.99) 1,076 95.6 1.81 (0.92–3.58)

� 40 years 11 2.9 38 5.1 49 4.4

Total 381 100.0 744 100.0 1,125 100.0

Number of
gestations

1 166 43.1 0.79� (0.67–0.93) 257 34.6 1.13� (1.04–1.24) 423 37.5 0.69� (0.54–0.89)

� 2 219 56.9 486 65.4 705 62.5

Total 385 100.0 743 100.0 1,128 100.0

< 5 346 89.9 1.37� (1.03–1.82) 631 84.9 0.87� (0.78–0.97) 977 86.6 1.57� (1.07–2.32)

� 5 39 10.1 112 15.1 151 13.4

Total 385 100.0 743 100.0 1,128 100.0

Prenatal care

No 92 25.8 1.01 (0.83–1.22) 181 25.6 0.99 (0.90–1.10) 789 74.3 1.01 (0.75–1.35)

Yes 264 74.2 525 74.4 273 25.7

Total 356 100.0 706 100.0 1,062 100.0

Appointments

< 6 310 87.1 3.05� (2.30–4.04) 421 59.6 0.67� (0.62–0.72) 731 68.8 4.56� (3.23–6.44)

� 6 46 12.9 285 40.4 331 31.2

Total 356 100.0 706 100.0 1,062 100.0

Fetal heartrate
at admission

Absent 259 67.3 0.61� (0.52–0.72) 612 82.2 1.37� (1.21–1.55) 871 77.1 0.45� (0.34–0.59)

Present 126 32.7 133 17.8 259 22.9

Total 385 100.0 745 100.0 1,130 100.0

Place of birth

Non-hospital 25 6.5 0.61� (0.46–0.80) 21 2.8 1.46� (1.07–2.01) 46 4.0 0.42� (0.23–0.75)

In hospital 362 93.5 731 97.2 1,093 96.0

Total 387 100.0 752 100.0 1,139 100.0

Onset of labor

Spontaneous 261 67.4 1.05 (0.88–1.25) 494 65.8 0.97 (0.89–1.06) 755 66.3 1.08 (0.83–1.40)

Induction�� 126 32.6 257 34.2 383 33.7

Total 387 100.0 751 100.0 1,138 100.0

Type of birth#

Normal 330 91.2 1.98� (1.43–2.74) 587 80.3 0.78�(0.72–0.85) 917 83.9 2.53� (1.68–3.79)

Cesarean 32 8.8 144 19.7 176 16.1

Total 362 100.0 731 100.0 1,093 100.0

Necropsy

Yes 362 95.5 0.77 (0.51–1.17) 690 93.6 1.12 (0.96–1.31) 1,052 94.2 0.69 (0.39–1.22)

No 17 4.5 47 6.4 64 5.8

Total 379 100.0 737 100.0 1,116 100.0

(Continued)
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pregnancies are associated to higher LSB risk. Despite these
findings, the association ofmaternal parity and the risk of fetal
death should be interpreted with caution, considering that
confounding factors may limit this conclusion.4,14 It should be
added that the higher the number of pregnancies, the greater
the chance of exposure, following the same logic applied to
maternal age.

Regarding prenatal care, the literature is unanimous in
considering the qualification of this follow-up of pregnancy as
essential for the reduction of maternal and perinatal risks in
order toachievegoodresults.According totheBrazilianProgram
for Humanization of Prenatal and Childbirth, and to the World
Health Organization, the occurrence of SBs is higher among
women whose prenatal care was considered inadequate.15,16

This statement is confirmed byone study conducted in the
Southern region of Brazil, where inadequate prenatal was
associated with the occurrence of SB.17 In the present study,
we found that among the total number of cases, 25.7% did not
attend any prenatal visits. This expressive rate reveals that
many opportunities for intervention probably were lost in
order to reduce the risk of fetal death. This concerning
situation was similar in both groups.

Regarding the number of prenatal care visits, it seems
reasonable that the ISB groupwould have fewer consultations,
since fetal death occurred in the earlier stages of pregnancy.
However, even in the LSB group, 68.8% of the cases had less
than 6 visits. Perhaps, the same logic applies in this case, and it
is reasonable to assume that the number of visits, per se, does

Table 2 (Continued)

ISB LSB TOTAL OR

N % PR ISB N % PR ISB N %

Study of
placenta

Yes 291 98.0 0.75 (0.38–1.50) 514 97.0 1.14 (0.88–1.48) 805 97.3 0.66 (0.26–1.71)

No 6 2.0 16 3.0 22 2.7

Total 297 100.0 530 100.0 827 100.0

Abbreviations: ISB, immediate stillbirth; LSB, late stillbirth; N, number; OR, odds ratio; PR, prevalence ratio.
�Significance (95% confidence interval)
#Only in hospital.
��Misoprostol was the option to ripening cervix in 81.7% of cases.

Table 3 Frequencies and causal factors attributed to intermediate stillbirth and late stillbirth (Maternity School of Vila Nova
Cachoeirinha 2003-2017)

ATTRIBUTED
FACTORS

ISB LSB TOTAL

N % PR ISB N % PR LSB N % OR

Infections
(amniotic sac
and membranes)

122 32.0 0.82� (0.69–0.98) 193 25.8 1.11 (1.01–1.23) 315 27.9 0.74� (0.56–0.97)

Indeterminate 89 23.4 0.93 (0.77–1.12) 160 21.4 1.04 (0.94–1,15) 249 22.1 0,89 (0.67–1.20)

Fetal malformation 44 11.5 1.09 (0.84–1,42) 97 13.0 0.96 (0.85–1.08) 141 12.5 1.14 (0.78–1.67)

Placental abruption 30 7.9 1.47� (1.06 - 2.03) 96 12.9 0.85� (0.77–0,95) 126 11.2 1.72� (1.12–2,65)

Hypertensive
syndrome

47 12.3 0,66� (0,53 - 0.83) 49 6.6 1,32� (1,08 - 1.62) 96 8.5 0.49� (0.27–0.83)

Syphilis 9 2.4 1.68 (0.93–3.02) 35 4.7 0.83� (0.71–0.96) 44 3.9 2.03 (0.97–4.27)

Umbilical
cord changes

12 3.1 1.19 (0.73–1.93) 30 4.,9 0.92 (0.76–1.12) 42 3.7 1.29 (0.65–2.54)

Other placentary
disorders

14 3.7 0.96 (0.63–1.48) 26 3.5 1.02 (0.81–1,28) 40 3.5 0.94 (0.49–1.83)

Fetal-fetal
transfusion
syndrome

6 1.6 1.42 (0.70–2.86) 19 2.5 0,87 (0.69–1.09) 25 2.2 1.63 (0.65–4.12)

Diabetes mellitus 1 0.3 6.51 (0.96–43.94) 18 2.4 0.69� (0.62–0.78) 19 1.7 9.38�(1.25–70.55)

Other causes 5 1.3 1.36 (0.63–2.91) 15 2.0 0.88 (0.68–1.14) 20 1.8 1.54 (0.54–4,27)

TOTAL 381 100.0 747 100.0 1,128 100.0

Abbreviation: ISB, immediate stillbirth; LSB, late stillbirth; N, number; OR, odds ratio; PR, prevalence ratio.
�Significance (95% confidence interval)
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not seem to be associated with the occurrence of SB cases but
rather their initial qualification. This aspect deserves special
attention because the notes in the prenatal cards are essential
for identifying possible factors related to SB. Therefore, strate-
gic actions directed to ensure accessibility to medical care as
soon aspossible, their initial qualification. In addition, inmany
cases, the quality of the information available in the prenatal
records presented at the time of hospitalization does not help
to elucidate the causes of SB.

Although it is possible to understand that the risk of SB is
reduced by means of qualified care actions, it should be
considered that identifying the moment of the fetal death is
a very difficult task. Biological determinisms are complex and,
often, not identified in a timelymanner. In addition, SBmay be
the result of different etiologies and not of a single disorder,
and it is unlikely that any individual test will be able to predict
fetal death and identify all causes.18 In any case, the SB among
hospitalized patients is important to identify possible assis-
tance failures in situations that can be prevented.

We identified that, in the total population, fetal heartbeats
were absent at the time of hospital admission in 77.1% of the
cases.When comparing the groups, we found out that the ISB
group had higher chances of fetal death occurring during
hospitalization. We believe that this fact may be associated
with institutional characteristics, since HMEC is a reference
center to high-risk pregnancies, where several patients
remain under institutional care until reaching viable gesta-
tional age. Although this phenomenon may occur, it did not
significantly affect the evolution of IHSR (in-hospital still-
birth rate) throughout our historical series (►Graphic 1).

Regarding delivery care, in 96.0% of all cases, births have
occurred in the hospital environment, and, among them,
66.3% of the caseswere admitted in spontaneous labor. Cases
requiring cervix ripening received intravaginal misoprostol
or endocervix Foley catheter, but misoprostol was the more
common method used in 81.7% of the cases.

However, a notable fact is that non-hospital births occurred
in4.0%of thepopulation, and the ISBgrouphadgreaterchances
of this type of occurrence. The dramaticity of these situations
must be emphasized considering the additional exposure of
thesewomentotherisksofseverebleedingand infection.These
occurrences were more frequent among the ISB group, but we
did not identify a related factor other than the possibility of a
smaller fetal volume facilitating their expulsion.

For the care of pregnant women with SB, the indication of
cesarean section only makes sense when maternal risks out-
weigh the benefits, such as instability imposed by placental
abruption or risks of uterine rupture.14

When evaluating the overall cesarean section rates, it is
verified that this occurred in 15.4% of the cases, which allows
us to state that they are within the guidelines of care. It is
necessary to consider that themain cases of cesarean section
were placental abruption, and patients with scars, in whose
case the risks of uterine rupture were not negligible. The
characteristics of labor assistance verified in our series can
provide two topics for obstetric practice: the first is a strong
recommendation that vaginal birth is the preferential option
for these situations, considering maternal risks. The second

refers to the use of misoprostol in adequate doses, and the
respect to the time necessary for the onset of labor.19

The task of investigating and identifying factors associated
with SB remains as an important point to understand this
dramatic outcome and to provide alternatives for prevention
and counseling.20 Even with several alternatives available for
research,manycauses remainunknown.21 In this scenario, the
anatomopathological evaluation of the fetus andplacentamay
be valuable in elucidating the case. This practice is still not
widely adopted and is identified by some authors in only 30.0
to 35.0% of occurrences.17,20

In our study, bothplacenta and fetal studieswere performed
in expressive percentage (►Table 2) and assisted in the defini-
tion of the associated cause. Nevertheless, 22.1% of the cases
remained as unidentified etiology, with this aspect being simi-
larbetweenthegroups.Nothaving theanswer thatclarifiesaSB
is a frustrating experience for the family and the medical staff.
Thus, the entire diagnostic arsenal (clinical, imaging, laboratory
and pathological anatomy) should be used to elucidate the
cause of fetal death.22 However, in many cases, severe fetal
maceration limits a more detailed study of the corpse.

During thestudyperiod, thereweremany factorsassociated
with SB, with some alternations occurring during the years of
study (Fig. 2). Amniotic sac and membranes infections had an
expressiveparticipation inour sampleandwasoften identified
only by the placenta study, inwhichwe can identify chorioam-
nionitis, frequently associated with funisitis.

Infections can cause SB through several mechanisms,
including direct fetal infection, placental injury, and severe
maternal illness. Many bacteria, viruses and protozoa have
been associatedwith SBs. In developed countries, up to 24.0%
of the cases of SB were attributed to some infection. Thus,
screeningofmaternal infectious processes at sites such as the
urinary tract, teeth, and vagina would possibly reduce their
impact on the causes of SB. However, to implement these
actions is not an easy task in our health system. Regarding
fetal anomalies, all conditions were grouped. This group of
reasons was associated in 12.5% of the general population,
with a similar distribution between ISB and LSB (►Table 3).
Differently from our results, a study in Southern Brazil that
reviewed autopsy records of all SBs (n ¼ 111) in one hospital
reported that 26.0% of SBs were caused by congenital anom-
alies. Although studies that evaluate risks indicate that fetal
anormalities have strong associationwith SB, frequencies are
very diverse in the literature, ranging from 2.1 to 33.3%. Such
differences are most likely related to the various clinical
profiles of the institutions where the cases are studied.
Centers with a high concentration of this type of problem
may have relevant rates in their indicators, but this cannot be
transferred to the general population.4,23–28

Placental abruption is recognized as one of themain causes
of fetal death, with a percentage attribution between 7.5 and
42.0%.4 Moreover, it is worth mentioning that this condition
imposes a highermaternal risk, given its emergency character,
with a quick hemodynamic failure of the woman. Besides,
there is a very frequent need for cesarean delivery due to the
uncertainty of fetal vitality, adding more risks to the care of
these patients. The higher chances of this serious obstetric
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condition were associated with LSB cases. In view of the
dramatic condition of placental abruption and uterine hyper-
tonia, evaluation of fetal conditions is a very difficult task.
Therefore, it is understandable that in this singular situation,
the rate of cesarean section is higher inviewof theuncertainty
of fetal death. This is why cesarean birth is the best option
when facing such dramatic situations.

The risk of fetal death increases in hypertensive patients,
with chronic hypertension and preeclampsia being included
in this category, due to varying degrees of placental insuffi-
ciency and IUGR in addition to acute events, such as placental
abruption.23

On a global scale, it is estimated that 2.6 million SBs occur
annually around the world and � 16.0% of them occur in
pregnancies complicated by gestational hypertension.24 In the
present study, 8.5%of the SB cases hadhypertensive syndrome
as their main cause. It is added that placental abruption, often
associatedwith patientswith hypertensive disorders,was also
an important cause during the study period (►Table 3).

The highest chances of this association were identified
among cases of ISB. Possibly, this fact could be explained by
the presence of patients in the high-risk unit in the very early
stages of gestation, when the expectant management is
adopted to improve the prognosis of the newborn in view
of extreme prematurity.

Considering that when it comes to hypertension, mater-
nal and perinatal outcomes are directly related to the quality
of prenatal care, it would be important to adopt prevention
and early detection actions. This would have a positive
impact on the reduction of severe cases and on early identi-
fication of placental insufficiency, thus allowingmore timely
actions.

A very concerning condition was the identification of
syphilis as responsible for 3.9% of SBs in our population,
with a more significant prevalence among the LSB group. In
addition, we noticed an increasing trend in its prevalence
since 2013 (Fig. 2).

It is estimated that, each year, between 1 and 2 million
pregnancies are affected by syphilis in the world. Among the
adverse perinatal outcomes in infected pregnant women, we
highlight fetal death, which may occur in 30.0 to 40.0% of
the cases. A study related to syphilis, conducted in theAmericas,
has shown that positive sorology has a 6.8-fold higher chance of
SB compared with healthy women.29

From 2005 to June 2017, 200,253 cases of syphilis were
reported in pregnant women in Brazil, 44.2% of whom were
residents of the Southeast region.30The increase in thenumber
of cases recorded in our study probably runs parallel with the
syphilis epidemic detected by the national health authorities.

This constant increase in cases of syphilis in pregnant
women may be related to several factors, such as greater
coverage of testing, reduction of condom use, resistance of
health professionals to the administration of penicillin in
primary care, and shortages of penicillin.30

Preventing SB attributable to syphilis should be easier in
contexts of high prevalence, considering that the diagnosis
and treatment of the disease during pregnancy occurred
effectively.29 Unfortunately, this does not seem to be
happening.

Regarding the set of factors associated with SB, when
evaluating the behavior of the frequencies over the period
studied,wefoundthatfivefactors concentrated themajorityof
the cases.►Graphic 2 illustrates that, over the years, amniotic
sac and membranes infections defined as chorioamnionitis
have tendedtodecline: in2003, theyaccounted for36.9%of the
cases, and, in 2017, this portion reached 25.0%.We considered
it a complex task to identify the reasons for this behavior,
considering that we did not detect global assistance actions
that could reduce the risks of maternal infection and its
consequences.

Despite the persistence of the investigation criteria, inde-
terminate causes accounted for 22.1% of the cases, revealing
difficulties in refining the research. Even with the resources
currently available, we are far from a more advanced level of

Graphic 2 Frequency of the main factors related to fetal deaths and trends. Maternity School of Vila Nova Cachoeirinha 2003-2017. (Maternity
School of Vila Nova Cachoeirinha 2003-2017)
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research that may include cytogenetic studies, fetal tissue
cultures, including viral research, screening for hereditary
deficiencies, evaluation of fetal and/or placental hemor-
rhage, dosage of heavymetals and environmental pollutants,
among others.

A standardized universal definition of SBs and their causes
is a key issue, so that the methodological quality of SB
research is improved. In addition, adopting international
standardization for the classification of fetal deaths could
facilitate comparisons between different regions and guide
actions to reduce this phenomenon.22 More studies about
SBs should be further explored by official statistics in view of
their undoubted importance in terms of public health and
valuable sentinel event of prenatal care quality. Limitations
related to more diagnostic methodologies justify the main-
tenance of expressive rates of undiagnosed fetal deaths.

Conclusion

The present study evaluated a historical series of SB cases, and
itsmethodologyallowedidentifyinghowtheseeventsoccurred
at the HMEC. Relevant aspects were identified, such as lack of
prenatal care, home birth, and the use of misoprostol for labor
induction. The factors associated to the SB presented a certain
concentration, during the 15 years of study, particularly the
role of infections of amniotic sac and membranes, fetal mal-
formations, placental abruption, hypertensive syndromes, and
maternal syphilis. In relationtosyphilis, thetendencyofgrowth
in its frequency translates analert in termsof sanitary problem.
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