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PUBLICATION RULES

The journal will accept original material for publication in the 
field related to ultrasound. The journal will publish: 

1. Full original articles, whether prospective, experimental or re-
trospective. 

2. Case reports of great interest as long as they are well documen-
ted clinically and laboratory. 

3. Special issues with annals, collections of works presented at 
Scientific Journal CEREM-GO and supplements with works on a topic 
of great interest. 

4. Review articles, including meta-analyzes and editorial com-
ments, upon invitation, when requested to members of the editorial 
board.

PROCESSING
All material sent will be analyzed by the Editorial Board of the 

journal composed by: editors of the magazine and the journal, edi-
torial board, associate editors, collaborators and assistants; being 
prohibited the identification to the reviewers of the authors or the 
service where the works were developed. At the same time, the re-
viewers will not be identified by the authors, except when requested 
by those. Upon receipt, the articles will be dated and coded and their 
authors will be notified of receipt. Articles that do not meet the edi-
torial standards will be rejected at this stage. Those which meet the 
requirements will be sent to two reviewers appointed by the Editor. 
Authors will be informed of the acceptance and of any changes even-
tually suggested by the Editorial Board. When modifications are re-
quested, the authors must return the corrected work within 15 days, 
and must justify if any suggestions are not accepted.

COPYRIGHT
It is a condition of publication in which the authors transfer the 

copyright of their articles to the Sociedade Brasileira de Ultrassono-
grafia (Brazilian Society of Ultrasonography) (SBUS). The transfer of 
copyright to the journal does not affect the patent rights or agree-
ments related to the authors. Figures, photos or charts from other 
publications may be reproduced, provided they are authorized by the 
owner. The published material becomes property of SBUS and can be 
reproduced with its consent.

ETHICAL ASPECTS
The Editorial Board follows the principles of the Declaration of 

Helsinki and we recommend that the authors of the submitted ar-
ticles obey the ethical commission and fulfill the regulatory and le-
gal requirements for experiments on human beings with drugs, in-
cluding informed consent, according to the necessary procedures in 
their institution or country. All patient information must be anony-
mous, especially checking that the patient’s identification num-
ber and name have been removed from the ultrasound photos. For 
further details, access the ethics and research commission website 
(http://www.datasus. gov.br/conselho/comissões/ética/conep.htm). 

AUTHORITY AND RESPONSIBILITY
The intellectual content of the works is the sole responsibility of 

their authors. The Editorial Board will not assume any responsibili-
ty for the opinions or statements of the authors. Every effort will be 
made by the Editorial Board to avoid incorrect or inaccurate data. The 
number of authors must be limited to six.

SUBMISSION OF ARTICLES
Authors will send copies together with sets of figures, photos or 

tables and keep a copy for reference. The text must identify an author 
as the correspondent to whom the journal’s notifications will be sent. 
It must contain the full name, institution, unit, department, city, sta-
te, country, link to CV Lattes, ORCID number of all authors and full 
address, telephone and email of the person responsible for the work.

Papers should be sent to revistacientificacerem@gmail.com

PRESENTATION
Articles must be typed in double space and must contain the 

following topics:
Title (Portuguese and English), abstract (Portuguese and English), 

introduction, methods, results, discussion, acknowledgments and re-
ferences. Each topic must start on a new page. Case reports should be 
structured in: summary, introduction, case report, discussion, con-
clusion and references. The first page should include: title, first and 
last name of the authors and their affiliation, titles (no more than 20 
letters), keywords (5-8) and the email address. The second page must 
contain the title of the manuscript in the header and care must be 
taken in the rest of the text so that the service or the authors cannot 
be identified (delete them).

ABSTRACT
The summary of the original articles should be divided into sec-

tions containing information that allows the reader to have a general 
idea of the article, being divided into the following topics: objectives, 
methods, results and conclusions. It should not exceed 250 words. 
The summary of case reports should be in a single paragraph. An En-
glish version of the abstract and key words must be provided.

STYLE
Abbreviations must be in capital letters and periods after the let-

ters must not be used, for example US and not U.S.. Statistical analy-
zes must be detailed in the topic referring to the methods. Footnotes 
will not be allowed, except in charts. The Editorial Board reserves the 
right to alter the manuscripts whenever necessary to adapt them to 
the journal’s bibliographic style.

CITED LITERATURE
References should be numbered consecutively as they appear in 

the text and then in figures and charts if necessary, cited in supers-
cript numerals, ex: “Recent work on the effect of ultrasound 22 shows 
that ....”. All references must be cited at the end of the article following 
the information below: 1. et al. is not used. All authors of the article 
must be cited. 2. Medical journal abbreviations must follow the In-
dex Meddicus format. 3. Unpublished works, articles in preparation 
or personal communications should not be used as references. When 
absolutely necessary, only cite them in the text. 4. Do not use articles 
that are of difficult access or restricted to readers, preferring the most 
relevant or recent ones. In the original articles, the reference number 
must be limited to 25 and case reports and letters to 10. 5. The accura-
cy of the reference data is of responsibility of the authors.

 References should follow the Vancouver style as in the examples 
below: Journal articles: Cook CM, Ellwood DA. A longitudinal study 
of the cervix in pregnancy using transvaginal ultrasound. Br J Obstet 
Gynaecol 1966; 103:16-8. 

In press: Wyon DP. Thermal comfort during surgical operations. J 
Hyg Camb 20-; in press (put the current year).

Edited book article: Speroff L, Glass RH, Kase NG. In Mitchell C, 
ed. Clinical Gynecologic 

Endocrinology and Infertility. Baltimore, USA: Willliams & Wilkins, 
1994:1-967. 
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ILLUSTRATIONS
All illustrations must be identified with the name of the main au-

thor and figure number. All illustrations must be cited in the text and 
numbered according to their appearance, eg figure 3.
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MESSAGE

EXCEEDING EXPECTATIONS

It is with pride and joy that we make available to our qualified readership the number 4 of the Revista 
Científica CEREM Goiás. Once again, our publication shows its importance in helping decisively for the 
serious and transparent dissemination of scientific works developed by medical residents and services 
of medical residency in our region.

With each issue, our publication exceeds the most optimistic expectations, demonstrating that it 
already occupies a unique space in the list of medical-scientific publications in Goiás and Brazil.

In order to continue earning the affection and respect of the medical community and contributing 
to the scientific dissemination and advancement of medical learning, we hope to have the 
participation of a growing number of medical residents and medical residency services, sending us 
relevant and unpublished works for publication in our pages. Articles should be sent to the e-mail 
revistacientificacerem@gmail.com

We count on your contribution.

TÁRIK KASSEM SAIDAH 
WALDEMAR NAVES DO AMARAL

CHIEF EDITORS
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ORIGINAL ARTICLE

PROFILE OF NEONATAL DEATHS: A STUDY IN A GOIÂNIA 
PUBLIC MATERNITY

JOICE KEVINER GOMES DOS SANTOS1, PATRÍCIA GONÇALVES EVANGELISTA2, WALDEMAR NAVES DO AMARAL2

KEYWORDS: FETAL MORTALITY, DEATHS, MATERNITY

ABSTRACT
Introduction: The World Health Organization (WHO) defines fetal death as that which occurs before the complete expulsion or extraction of the 
product from the conception of the maternal organism, regardless of the duration of pregnancy Objectives: To trace the profile of fetal deaths in a 
public maternity hospital in Goiânia. Describe the main causes of fetal death. Analyze the characteristics of deaths occurred and declared. Analyze 
risk factors associated with the occurrence of fetal death. Methods: Retrospective cross-sectional ecological study. Results: The main factors that 
culminated in fetal death are 18.5% Premature Labor. The main cause of fetal death was prematurity with 28%. The unit’s fetal mortality rate is 22.8 
deaths per 1000 births, but the profile is of high risk, which justifies the data. As for the maternal factors presented and related to fetal deaths, it 
was observed that of 131 (95.6%) pregnancies with one or more children, 104 (75.9%) were born alive, while 64 (46.7%) were born dead. Of these 
pregnant women, 27 (19.7%) had one or more abortions; 20 (14.7%) had ruptured amniotic membranes and 36 (26.3%) ruptured pouch during 
pregnancy. Among all the pregnant women evaluated, 22 (16%) presented Systemic Arterial Hypertension as the main complication in the current 
pregnancy. Among the factors associated with pregnancy and which led to fetal death, Prematurity was found in 39 (18.5%) of pregnant women. 
In this study, it was also found that 96 (65.3%) of the pregnant women did not use medication during pregnancy and, when used, the main drugs 
were antihypertensive drugs 14 (9.5%). As a condition for hospitalization, 42 (31%) pregnant women died of fetal death and motherhood was the 
place where the majority of births occurred, 133 (97%). Of all deliveries performed, 90 (65.7%) were vaginal, and in 98 (71.5%) the obstetrician was 
the professional who conducted the procedure. When cesarean section was indicated, acute fetal distress was the deciding factor in 12 patients, 
totaling 25.2% of all pregnant women whose indication for delivery was surgical. The prevailing gestational age in 75 (54.7%) had less than 31 weeks 
of gestation that constitutes extreme preterm, with a predominant weight in 66 (48.2%) <1000 grams being classified in extremely low weight. The 
presence of meconium was present in 30 (22%) of fetal deaths. Conclusion: Regarding the observed fetal characteristics, the following deaths were 
found: male, extreme preterm (<31 weeks), extremely low birth weight (<100g), normal birth. An important data that draws attention was the large 
amount of underreporting in relation to the type of anesthesia performed during cesarean section, neonatal resuscitation and birth conditions. It was 
observed that almost half of those born were not sent to the autopsy service. Having found arterial hypertension as the main cause of fetal death in 
this population is not surprising, since other studies carried out in the country have identified this same cause.

1. Hospital e Maternidade Dona Íris
2. Universidade Federal de Goiás - UFG

ADDRESS 
PATRÍCIA GONÇALVES EVANGELISTA
Alameda Emílio Póvoa, 165 - Vila Redenção
Goiânia - GO, 74845-250
E-mail centrodeestudoshdmi@gmail.com

INTRODUCTION
The World Health Organization (WHO) defines fetal 

death as that which occurs before the complete expulsion 
or extraction of the product of conception from the ma-
ternal organism, regardless of the duration of pregnancy1.

Although there is no consensus on the definition of 
fetal death, the Ministry of Health (2012) conceptualizes 
it as the death occurring in the uterus at any gestational 
age, from fertilization, before the complete exteriorization 
of the maternal body2,3.

Fetal death can be classified as: a) early: up to 20 

weeks of gestation and fetal weight up to 500 grams; 
b) intermediate: between 20 and 28 weeks of gestation 
and fetal weight between 500 and 1000 grams; c) late: 
after 28 weeks of gestation and weighing more than 1000 
grams2,4.

Fetal mortality results from a complex articulation be-
tween biological factors, social conditions and the care 
provided by health services. Despite the evident impor-
tance of fetal death as a public health problem, little at-
tention has been paid to this issue, especially regarding 
its epidemiology; fetal death has rarely been analyzed 
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separately from perinatal and infant mortality. Some risk 
factors have been associated with fetal death. A number 
of them can be prevented and treated. However, in many 
cases of fetal loss, no factor can be clearly detected1,5.

It is known that neonatal mortality is associated with 
the quality of health care, being the main factor in infant 
mortality since the 1990s in the country6. The first month 
of life is the most vulnerable period for a child's survival. 
With an average global rate of 17 deaths per 1,000 live 
births in 2019. Globally, 2.4 million children died in the 
first month of life in 2019 and approximately 6,700 neo-
natal deaths every day with about a third of all neonatal 
deaths they occur on the first day after birth and about 
three quarters in the first week of life7. Neonatal death is 
one that occurs within 27 days of delivery. Death in this 
period reflects socioeconomic and reproductive condi-
tions, as well as those related to the quality of prenatal 
care, during childbirth and with the newborn, demon-
strating gaps in the organization of the health network8.

It is estimated that, worldwide, fetal deaths occur in 
the same number as neonatal deaths. In Brazil, in 2007, 
30,677 neonatal deaths and 30,123 fetal deaths with more 
than 22 weeks of gestation were reported. The concept 
of Fetal Mortality Rate or Coefficient implies the num-
ber of fetal deaths (occurring from the 22nd full week of 
gestation, or 154 days or fetuses weighing 500g or more 
or height from 25 cm) per thousand births totals, in the 
population residing in a given geographic area, in the 
considered year. Total births include live births and still-
births. In order to reduce the incidence of fetal death in 
the antepartum period, it is essential to have knowledge 
about its etiology. However, 40 to 50% of cases are said 
to have an undefined cause1,8.

Given this, the objective of this research is to trace 
the profile of infant deaths in a public maternity hospital 
in Goiânia.

METHODS
  Retrospective cross-sectional ecological study. Data 

referring to all those born at Hospital e Maternidade 
Dona Íris from January 2019 to July 2020 were analyzed. 
The information was obtained from the Infant Death In-
vestigation Forms – Hospital Health Service of the Min-
istry of Health.

Data collection was carried out after approval by the 
Ethics and Research Committee of Hospital e Materni-
dade Dona Íris, city of Goiânia, to which the project is 
linked. The outcome to be analyzed will be fetal mortality.

RESULTS
The period analyzed was from January to Decem-

ber 2019 with a total of 5999 births. A total of 137 fetal 
deaths were found. The unit 's fetal mortality rate is 74 
deaths per 1000 births, representing 22.8%, as the fetal 
mortality coefficient.



SCIENTIFIC JOURNAL CEREM-GO|8

PROFILE OF NEONATAL DEATHS: A STUDY IN A GOIÂNIA PUBLIC MATERNITY

Table 1 – Distribution of maternal, pregnancy and childbirth characteristics 
of fetal deaths in the HMDI, Goiânia (GO), Brazil,  2019 (N=137)
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DISCUSSION
Reducing child mortality is still a challenge for health 

services and society as a whole. It is part of the Millennium 
Development Goals, a commitment assumed by the mem-
ber countries of the United Nations (UN), of which Brazil 
is a signatory, to fight poverty, hunger, diseases, illiteracy, 
environmental degradation and discrimination against 
women, aiming to reach more dignified levels of life for the 
population, since infant mortality reflects the living condi-
tions of society9.

In the present study, the results obtained show that the 
main factors that culminated in fetal death are Premature 
Labor 18.5%, Hypertensive Diseases of Pregnancy with 
14.3%, Infections and Premature Rupture of Membranes, 
both with 11%. The main causes of fetal death identified 
were prematurity with 28%, anoxia/respiratory causes in 
16.2%, followed by shock from various causes (cardiogen-
ic, hypovolemic, neurogenic) in 10.5%, and infections or 
septic shock in 9.7% of the causes.

The unit's fetal mortality rate is 22.8 deaths per 1000 
births, but the profile is of high risk, which justifies the data. 
WHO (2011) estimated that approximately 2.6 million fetal 
deaths (considering weight greater than 1,000 g or gesta-
tional age greater than 28 weeks) occurred worldwide in 
2009. From 1995 to 2009, the fetal mortality rate dropped 
by 14.0%, going from 22.1/1,000 total births to 18.9/1,000 
births10.

As for the maternal factors presented and related to fe-
tal deaths, it was observed that of 131 (95.6%) pregnancies 
with one or more children, 104 (75.9%) were born alive, 
while 64 (46.7%) were born dead. Of these pregnant wom-
en, 27 (19.7%) had one or more abortions, 20 (14.7%) had 
ruptured amniotic membranes and 36 (26.3%) had a rup-
tured sac during pregnancy.

Among all the pregnant women evaluated, 22 (16%) 
had Systemic Arterial Hypertension as the main compli-
cation in their current pregnancy. For Barbeiro et al (2015), 
an interaction between maternal hypertension and prena-
tal care was identified: among hypertensive women with 
inadequate prenatal care, the OR was 8.7, much higher than 
in hypertensive women with adequate prenatal care with 
an OR of 5.6. According to Aquino and Cecatt (1998) in a 
study carried out with 122 pregnant women, of all isolat-
ed causes, the most prevalent was arterial hypertension 
(20.5%), which led to fetal death1. For Vieira et al (2017), 
despite the data from their study covering almost 100% of 
the coverage of prenatal care, the most prevalent causes 
of fetal death are still arterial hypertension and infections11. 
In the literature, the stillbirth rate in hypertensive women 
ranges from 5 - 52/1000N, depending on the severity of 
complications of the hypertensive disease12.

Among the risk factors associated with pregnancy that 
led to fetal death, prematurity was found in 39 (18.5%) of 
pregnant women, followed by Specific Hypertensive dis-
ease of pregnancy in 30 (14.3%), infections 23 ( 11%) and 
premature rupture of membranes in 23 (11%) patients. 

The 2009 Ministry of Health technical note advises that 
it is necessary to pay attention to the importance of pre-
venting prematurity and its complications that must occur 
during prenatal care, taking away the weight of the effort 
that needs to be undertaken in the care of the premature 
newborn8.

In this study, it was also found that 96 (65.3%) of the 
pregnant women did not use medications during pregnan-
cy and, when they did, the main medications were antihy-
pertensives 14 (9.5%). It should be noted that the use of 
medication during pregnancy, especially in an indiscrimi-
nate and unguided manner, can cause irreversible damage 
such as malformations and even death for both the mother 
and the fetus.

As a condition for hospitalization, 42 (31%) pregnant 
women had fetal death and the maternity ward was the 
place where most births occurred, 133 (97%). Of all de-
liveries performed, 90 (65.7%) were via the vaginal route, 
and in 98 (71.5%) the obstetrician was the professional 
conducting the procedure. These data reveal that even in 
a safe place with a suitable professional, death refers to 
other factors.

When cesarean section was indicated, acute fetal dis-
tress was the decisive factor in 12 patients, totaling 25.2% 
of all pregnant women whose indication for delivery was 
surgery. A very important data regarding the type of anes-
thesia at the time of surgery, 109 (79.5%) remained unregis-
tered. The quality of information on fetal death certificates, 
despite some improvement, is still deficient. Sociodemo-
graphic variables such as age and maternal education are 
still poorly filled13.

Among the variables related to the fetus, it is observed 
that 68 (50%) were male. The predominant gestational age 
in 75 (54.7%) had less than 31 weeks of gestation, which 
configures extreme preterm, with predominant weight in 
66 (48.2%) < 1000 grams, fitting in extremely low weight. 
The presence of meconium was present in 30 (22%) of 
fetal deaths. Veloso et al, studying the trend of low birth 
weight from 1996 to 2010 in Brazilian capitals, found a 
negative correlation between the percentage of low birth 
weight (increasing until 2004) and the fetal mortality rate14.

This study showed that 57 (41.6%) of the newborns 
were assisted by a pediatrician in the delivery room and 
that only 3 (2.2%) underwent resuscitation, in 71 (51.8%) 
of the cases there is no record of any procedure was per-
formed or not with the newborn. There is also no record of 
birth condition in 76 (55.5%) and 64 (46.7%) were not re-
ferred for necropsy. These data are alarming in relation to 
the quality of filling out the forms. For Barbeiro et al., (2015) 
there is still a deficiency regarding the quality of informa-
tion on fetal death certificates13. Some maternal sociode-
mographic variables are still poorly filled out, which makes 
the use of the Mortality Information System (SIM) unfea-
sible to study social inequalities in stillbirths. Incompletion 
in fetal death certificates exceeded the values reported in 
death certificates for children under one year of age, cor-
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roborating, once again, the “invisibility” of fetal deaths. Al-
though it decreased, it was still reported underreporting of 
fetal deaths, with the possibility of rescue, using the Hos-
pital Information System (SIH)-SUS, at least for deliveries 
in users of this system15.

CONCLUSION
The Death Certificate is the instrument that notifies the 

death and triggers the investigation process. Considering 
the different realities observed in the country, it is still a 
challenge to eradicate underreporting of deaths, which 
was not different in this study, being necessary to take into 
account the different possibilities of capturing deaths, to 
expand the coverage of the Information System on Mor-
tality (SIM).

Regarding the fetal characteristics observed, the fol-
lowing deaths were found: male, extreme preterm (< 31 
weeks), extremely low weight (<100g), normal delivery. An 
important fact that draws attention was the large amount 
of underreporting in relation to the type of anesthesia per-
formed during the cesarean, neonatal resuscitation and 
birth conditions. It was observed that almost half of those 
born were not sent to the necropsy service.

Finding arterial hypertension as the main cause of fetal 
death in this population is not surprising, as other studies 
carried out in the country have identified this same cause.
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ABSTRACT 
INTRODUCTION: Fetal macrosomia is a birth weight greater than or equal to 4000g, regardless of gestational age. The weight of the fetus estimated 
by ultrasound (USG) significantly influences the decision to continue or to terminate the pregnancy. OBJECTIVE: To define the accuracy of USG in 
the estimative of fetal macrosomia in a municipal maternity hospital in Goiânia. METHODS: Retrospective descriptive transversal epidemiological 
study carried out at Hospital e Maternidade Dona Íris (HMDI), Goiânia, Goiás. The population consisted of patients undergoing cesarean delivery in 
2019, with a total of 2742 people. Inclusion criteria: obstetric USG performed at the HMDI up to 7 days before delivery. Data collection was carried out 
in the hospital’s database. Patients were ordered in decreasing manner based on the birth weight of the newborns. 1033 patients were selected by 
convenience. After inclusion and exclusion criteria, the n sample was 189. RESULTS: The accuracy of the USG for diagnosis of fetal macrosomia was 
76.2%, sensitivity 59.5% and specificity 80.3%. The rate of caesarean delivery for fetal macrosomia in 2019 at HMDI was 27.5%. CONCLUSION: As it 
is an exam with greater specificity and a high negative predictive value, obstetric USG has better applicability when associated with clinical suspicion 
of fetal macrosomia.
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INTRODUCTION
Fetal macrosomia is defined as birth weight greater 

than or equal to 4000g, regardless of gestational age, or 
above the 90th percentile (p90) in relation to gestational 
age and is related to an increased risk of birth trauma, ma-
ternal and neonatal morbidity and mortality1.

In 2017, newborns weighing 4000g or more accounted 
for 5.26% of births in Brazil and 3.94% in Goiás2.

Some experts recommend elective caesarean section 
as a way to avoid more serious complications, such as bi-
acromial dystocia and brachial plexus palsy. However, this 
practice does not present sufficient scientific evidence to 
establish a consensus, and the applied weight limit is also 
not well defined, ranging from 4000g to 5000g depending 
on the literature3.

It is known that the number of caesarean sections has 
grown in developing countries and has become a public 
health problem, since caesarean delivery is associated with 
higher rates of maternal mortality and neonatal morbidity 
and mortality when compared to vaginal delivery. Studies 
show that the suspicion of fetal macrosomia is among the 
most frequent indications for caesarean sections4.

However, elective caesarean section is indicated in fe-
tuses with estimated weight above 5,000 g, as level A rec-
ommendation and vaginal delivery should be attempted in 

fetuses with estimated weight below 4500 g without other 
associated complications5.

The fetal growth, development and its deviations are 
evaluated throughout the gestation, from the evaluation 
of the uterine fundal height and the obstetric ultrasonog-
raphy. Currently, obstetric ultrasound is the most efficient 
way to identify low or high fetal weight6.

There are several formulas for estimating fetal weight 
by ultrasonography, which are calculated directly by the 
USG equipment software, the main ones are the formu-
las of Warsof, Shepard, Hadlock with two parameters, and 
Hadlock with four parameters, and there is no superiori-
ty of one in relation to others. However, all of them have 
greater chances of error in fetuses at the extremes of 
weight variations7.

Kacem et al., (2013) demonstrated that 26.6% of ultra-
sound assessments of fetal weight have a relative error 
greater than 10% in relation to birth weight. The most used 
formula for calculating fetal weight is Hadlock’s, which 
uses four measures: cranial circumference, biparietal di-
ameter, abdominal circumference and femur length8.

The fetal weight estimated by ultrasonography, espe-
cially when a deviation to more or less is identified, consid-
erably influences the conducts related to the maintenance 
or interruption of pregnancy9.
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Fetal macrosomia is an obstetrical challenge involved 
in controversies from the conceptual definition to the de-
cision on the mode of delivery and timing of pregnancy 
interruption. Knowing that ultrasound is used as a com-
plementary method in the diagnosis of fetal macrosomia 
and sometimes used as the only intrauterine diagnostic 
parameter, it directly influences the choice of the mode of 
delivery and the timing of termination of pregnancy.

Therefore, this study aims to determine the accuracy of 
two-dimensional obstetric ultrasonography in estimating 
fetal weight equal to or greater than 4000g, through tests 
performed at a Municipal Hospital in Goiânia.

MATERIALS AND METHODS
This is a descriptive retrospective cross-sectional epi-

demiological study, carried out at Hospital e Maternidade 
Dona Íris (HMDI) in Goiânia, Goiás, from January to Octo-
ber 2020. The study was submitted to the HMDI Research 
Ethics Committee through Plataforma Brasil, complying 
with the ethical principles of research in human beings 
of resolution 466/12, with the waiver of the Free and In-
formed Consent Term. Data collection was performed in 
the hospital’s database, by consulting the surgical center’s 
virtual caesarean worksheet, the Wareline electronic med-
ical record system and the USG Wultra system.

The virtual caesarean worksheet presented the pa-
tients in chronological order of the date of delivery and in 
2019, 2742 patients underwent caesarean section at HMDI. 
For sample selection, patients were organized in descend-
ing order based on the birth weight of the newborns. For 
convenience, 1033 patients were selected sequential-
ly from the new ordering performed, so that all who had 
macrosomic newborns were included.

As inclusion criteria for the study, we defined the per-
formance of obstetric USG at HMDI up to 7 days before 
delivery and as exclusion criteria, having performed ob-
stetric USG at HMDI more than 7 days before delivery and 
not having performed obstetric ultrasound at the time of 
delivery at HMDI.

After applying the inclusion and exclusion criteria, the 
sample number obtained was 189. Data were organized in 
Excel to make spreadsheets, tables and perform statistical 
calculations to obtain accuracy, sensitivity, specificity, neg-
ative and positive predictive values.

USG sensitivity (S) in the diagnosis of fetal macroso-
mia was calculated using the formula: S=(PV/(PV+FN   
))x 100. Specificity (S) was calculated using the formu-
la: S=(NV/(NV+FP))x 100.. The positive predictive val-
ue (PPV) was calculated using the formula: PPV=(PV/
(PV+FP))x 100, and the negative predictive value using 
the formula: NPV=(NV/(NV+FN ))x100. To calculate 
the accuracy (A) the formula was used: A =((PV+NV)/
(PV+NV+FP+FN))x 100.

RESULTS
Information was collected from 189 patients regard-

ing indication for caesarean section, date of delivery, birth 
weight, date of ultrasound and estimated weight by ultra-
sound. Of these, 27.5% (52) had fetal macrosomia diag-
nosed by USG as an indication for caesarean delivery, and 
72.5% (137) had different indications not related to fetal 
macrosomia (TABLE 1).

TABLE 1 – Indication of caesarean section. Hospital e Maternidade Dona Íris,  2019

TABLE 2 – Birth weight of newborns by caesarean delivery. Hospital e 
Maternidade Dona Íris,  2019.

TABLE 3 – Comparison between fetal weight estimated by ultrasound and 
birth weight. Hospital e Maternidade Dona Íris,  2019. 

Regarding the newborn's weight at birth, 19.5% (37) 
of the patients had newborns weighing 4000g or more, 
and 80.5% (152) had newborns weighing less than 4000g 
(TABLE 2).

Comparando o peso fetal estimado pela ultrassonogra-
fia com o peso ao nascimento, 22 (42,3%) apresentaram-se 
como verdadeiros positivos (VP) para macrossomia, 122 
(89%) como verdadeiros negativos (VN), 15 (10,9%) como 
falsos negativos (FN), e 30 (57,6%) como falsos negativos 
(FP) (TABELA 3).

Comparing the estimated fetal weight by ultrasonog-
raphy with birth weight, 22 (42.3%) presented themselves 
as true positives (PV) for macrosomia, 122 (89%) as true 
negatives (NV), 15 (10.9%) as false negatives (FN) and 30 
(57.6%) as false positives (FP) (TABLE 3).

The sensitivity of ultrasonography in diagnosing fetal 
macrosomia was 59%, and the specificity was 80%. The 
PPV obtained was 42% and the NPV 89%. The accuracy 
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found was 76%. For all parameters, a confidence interval 
of 95% was applied (TABLE 4).

TABLE 4 – Statistical estimates of USG in the diagnosis of fetal macrosomia, 
in percentage values. Hospital e Maternidade Dona Íris . 2019. 

DISCUSSION
Currently, there is no method with high diagnostic ac-

curacy for fetal macrosomia and USG is the most com-
monly performed test in obstetric practice, sometimes 
used alone in the intrauterine diagnosis of macrosomia 
and in the indication for caesarean section.

The USG analyzed in this study used the Wultra soft-
ware, whose calculation of the fetal weight estimate was 
made using the Hadlock formula, assuming an error mar-
gin of ± 10%. They presented a sensitivity of 59.5% (CI 95: 
52.5 - 66.5) and specificity of 80.3% (CI 95: 74.6 - 85.9) in 
the diagnosis of fetal macrosomia, and, consequently, high 
NPV (89%), which demonstrates a greater probability of a 
fetus not considered macrosomic by USG in fact not being 
macrosomic at birth.

The USG performed up to 7 days before delivery 
showed an accuracy of 76% when positive for fetal macro-
somia, which represents a moderate risk of the result not 
being in line with reality. The PPV was 42%, which means 
that out of 100 fetuses diagnosed as macrosomic by the 
USG, only 42 are truly macrosomic at birth.

The results found are similar to the most current rec-
ommendations of the ACOG (2020), which point to USG 
as a method of low accuracy for predicting fetal macroso-
mia (33-44%), with 56% sensitivity and 92% specificity10.

These findings are also consistent with the study by 
Freire (2010), who correlated fetal weight estimated by 
USG performed up to 7 days before delivery with birth 
weight, indicating a high negative predictive value (100%, 
CI 95: 95.9 -100) and low positive predictive value (23.5%, 
CI 95: 10.8 – 41.1) for large for gestational age fetuses.

Weiner et al. (2002) compared ultrasonography in esti-
mating fetal macrosomia with clinical estimation, and con-
cluded that ultrasonography was not superior because it 
had a sensitivity of 58%, while the clinical estimate had a 
sensitivity of 68%. They also concluded that ultrasonog-
raphy has a higher negative predictive value (70%), and 
a lower positive predictive value (56%) in the diagnosis of 
fetal macrosomia.

On the other hand, Ricci et al. (2011) concluded 
that ultrasonography has superiority in estimating fetal 
weight when compared to estimation by clinical param-

eters, with an accuracy of 79% using the four-parameter 
Hadlock formula11.

The results found in this study, as well as those found 
in the literature, show that USG for fetal macrosomia is a 
method with greater specificity and high negative predic-
tive value, which shows better applicability when associat-
ed with clinical suspicion of fetal macrosomia.

The latest recommendations of the ACOG (2020) on 
the subject corroborate the findings of this study, point-
ing out as level A of evidence, that ultrasonography for 
estimating fetal weight is not more accurate than the ab-
dominal assessment of the pregnant woman. In addition, 
as level B of evidence, USG can be used to rule out fetal 
macrosomia when there is clinical suspicion10.

CONCLUSION
 The accuracy of ultrasound in diagnosing fetal mac-

rosomia was 76.2%.
 Sensitivity was 59.5% and specificity 80.3%.
 The caesarean rate for fetal macrosomia at Hospital 

e Maternidade Dona Íris in 2019 was 27.5%.
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ABSTRACT
INTRODUCTION: COVID-19, a rapidly spreading infectious disease caused by the Sars-CoV-2 virus, represents a continuous global threat. Among 
the extrapulmonary disorders associated with COVID-19, arterial and venous thromboembolism has been gaining prominence as one of the most 
serious consequences and with a very poor prognosis. The thromboembolic events of the arterial macrovasculature described in the literature in 
association with COVID-19 include thrombosis of the thoracic aorta, infrarenal abdominal aorta, aortoiliac segments and upper mesenteric artery. 
CASE REPORT: Patient LRCJ, 41 years old, male, with non-insulin-dependent diabetes mellitus and systemic arterial hypertension, he presented 
positive laboratory tests for the detection of Sars-CoV-2 by the viral PCR method. He reported severe abdominal pain for 1 day, associated with a 
stop of the elimination of flatus and feces in the same period. Abdominal tomography showed a hypodense thrombus in the distal thoracic aorta and 
in the superior mesenteric artery. He underwent an exploratory laparotomy with resection of 130 cm of ischemic small intestine. In the postoperative 
period he evolved with hemodynamic instability, significant clinical deterioration, Acute Renal Insufficiency. He presented with a Cardiorespiratory 
Arrest on the 16th day of hospitalization, progressing to death. DISCUSSION: Although there is still a need for a more detailed investigation, a possible 
association between COVID-19 and thrombogenic events seems to be increasingly evident, which makes us more aware of its repercussions in 
diagnosed patients. Therefore, under COVID-19, assessments of abdominal pain should be thoroughly investigated, and ischemic events should be 
considered.
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INTRODUCTION
COVID-19, an infectious disease caused by the Sars-

CoV-2 virus which was discovered in late 2019 in the city 
of Wuhan, China and quickly spread around the world, be-
coming a pandemic in the first few months of 2020.7 This 
rapidly spreading disease represents a continuing global 
threat.4 It is still growing in several countries, having been 
lethal to thousands of people around the world, with a 
mortality rate ranging from 0.8% to 12% depending on the 
country affected.7

In moderate and severe forms, the predominant mani-
festation is that of the respiratory system, which can range 
from mild pneumonia to acute respiratory distress syn-
drome.7 Among the extrapulmonary affections associat-
ed with COVID-19, arterial and venous thromboembolism 
has gained prominence as one of the most serious conse-
quences and with a very poor prognosis.1,11

Such events associated with COVID-19 may be relat-
ed to an exacerbated inflammatory response that would 
lead to a cytokine storm, complement activation and 

endothelial damage. A possible direct role of the virus 
in inducing the coagulation cascade has also been sug-
gested. These observations are causing the use of anti-
coagulants, in therapeutic and prophylactic doses, to be 
considered by many health institutions in their disease 
treatment protocols.1

Compared to venous thrombosis, arterial thrombosis 
seems to have a lower incidence, which is still a signifi-
cant concern.1 The thromboembolic events of the arterial 
macrovasculature described in the literature in association 
with COVID-19 include thrombosis of the thoracic aorta, 
infrarenal abdominal aorta, aortoiliac segments and supe-
rior mesenteric artery.3,4,11

CASE REPORT
Patient LRCJ, 41 years old, male, with non-insulin-de-

pendent Diabetes Mellitus and Systemic Arterial Hyper-
tension, admitted to the Emergency Hospital of Apareci-
da de Goiânia (HUAPA) in early July 2020, complaining 
of severe dyspnea, cough dryness, asthenia, fever and 
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Figure 1: Contrast-enhanced Computed Tomography of the abdomen in 
the arterial phase - Yellow arrows indicating thrombus located in the distal 
portion of the thoracic aorta and blue arrow, occlusion point of the superior 

mesenteric artery.

AORTIC THROMBOSIS AND ACUTE MESENTERIC ISCHEMIA IN A PATIENT WITH COVID-19 DIAGNOSIS

pain in the body for 11 days, with intense worsening of the 
condition for 2 days, when he started to present concom-
itant complaints of severe diffuse abdominal pain. He also 
presented a positive laboratory test for detection of Sars-
CoV-2 by the viral PCR method performed 8 days before.

At the time, he was admitted to an isolation bed for 
clinical treatment of COVID-19. He evolved with improve-
ment in respiratory complaints, with a report of partial im-
provement in abdominal pain after analgesia and dietary 
measures, being discharged on the 4th day of the first hos-
pitalization, after 15 days of the onset of symptoms.

Two days after hospital discharge, the patient returned 
to HUAPA, when an assessment by the General Surgery 
team was requested, with a report of progressive worsen-
ing of the abdominal pain, which started to be character-
ized again as severe for 1 day, associated with a condition 
of stoppage of the elimination of flatus and feces in the 
same period. In the anamnesis, the patient denied having 
any personal or family hematological diseases, as well as 
previous thromboembolic events, cardiac arrhythmias, 
or other comorbidities in addition to those reported. On 
physical examination, the patient was conscious, Glasgow 
15, with heart rate of 112 bpm, blood pressure of 142 x 82 
mmHg, Sat02 in 95% room air, pain face, intense painful 
sensitivity to abdominal palpation, abdominal stiffness, 
defense, reduction of abdominal hydro-aerial noises. Lab-
oratory tests indicated Hemoglobin 16.6mg/dl, Leukocytes 
18 000 /mm3 (with 10% Lymphocytes), Platelets of 198 000 
mm3, INR of 1.18, APTT of 29 sec, Creatinine 1.2, PCR of 
13.6mg/L. Patient underwent abdominal contrast tomog-
raphy with identification of absence of enhancement of 
multiple segments of the small intestine, presence of in-
testinal pneumatosis in the small segment; presence of a 
hypodense thrombus determining partial filling failure at 
the distal end of the Thoracic Aorta, measuring 1.7 x 1.3 x 
3.8 cm and the presence of a hypodense thrombus deter-
mining occlusion of the distal third of the superior mesen-
teric artery.

Exploratory laparotomy was indicated, with intraopera-
tive finding of an ischemic lesion of a 120 cm segment of 
small bowel located 70 cm from the Treitz angle and 180 
cm from the ileocecal valve. 130 cm small bowel enterecto-
my with manual primary anastomosis was performed.

Figure 2: A) Intraoperative finding of small bowel ischemia. B) Resected 
segment of ischemic small intestine.

Postoperatively, early anticoagulation was institut-
ed. The resumption of intestinal transit 72 hours after 
surgery was observed, with the presence of air-fluid 
noises and elimination of flatus, when an oral diet was 
started. On the 5th postoperative day, he presented dif-
fuse abdominal distension, and deterioration of the clin-
ical condition, with decreased level of consciousness, 
tachycardia, hypotension and worsening of leukocytosis 
with a left shift , and a new laparotomy was indicated. 
Enteric content in the abdominal cavity and anastomot-
ic dehiscence were identified. It was decided to wash 
the cavity and make a double ileostomy. Postoperative 
management took place in the intensive care unit , with 
the use of vasoactive drugs for hemodynamic stabili-
zation, maintenance of maximum anticoagulation dose, 
antibiotic therapy and mechanical ventilation. The pa-
tient evolved with Acute Renal Failure and presented 
cardiopulmonary arrest on the 16th day of hospitaliza-
tion, with no success in resuscitation measures.

DISCUSSION
The identification of aortic thrombus without associ-

ation with aneurysm and atherosclerosis is a rare pre-
sentation. In this situation, it is usually accompanied by a 
state of hypercoagulability, trauma, malignant neoplasms, 
previous surgeries and turbulent blood flow. Clinically, it 
can manifest asymptomatically or with symptoms that 
are related to embolization. Thus, the diagnosis is based 
on findings in routine exams or after cerebral, peripheral 
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or visceral embolic events.2,9
Acute mesenteric ischemia is defined as sudden intes-

tinal hypoperfusion. They are triggered by occlusive events 
such as embolisms or plaque thrombosis or by non-occlu-
sive events such as situations of low output and vasocon-
striction. Impaired blood flow mainly by the superior mes-
enteric artery.5 In addition, mesenteric venous thrombosis 
presents as a rare entity, manifesting in about 10 to 15% 
of intestinal ischemia, mainly caused by coagulopathies, 
inflammatory processes and neoplasms .8

In the case presented here, contrast-enhanced to-
mography shows the presence of thrombosis of the tho-
racic aorta and superior mesenteric artery, with a throm-
bus with an aspect suggestive of acute formation. The 
images do not identify other vascular changes that might 
suggest aneurysmal or atherosclerotic lesions. There are 
not enough parameters to conclude whether mesenter-
ic thrombosis manifests itself synchronously with aortic 
thrombosis, or whether it is of emboligenic origin.

The Dutch study by Klok et al. brought an epidemio-
logical analysis of the incidence of thrombogenic com-
plications in patients admitted to Intensive Care Units of 
three hospitals in the Netherlands.6 The study evaluated 
184 patients diagnosed with COVID-19, of which 49% 
had some thrombotic event. Pulmonary thromboembo-
lism was the most prevalent event, manifesting 87% of 
the time. Other thrombotic events identified were Stroke 
(6.6%), Deep Vein Thrombosis (4%) and Arterial Throm-
bosis (2.6%).6,10

As for the pathophysiology of the thrombogenic ac-
tion triggered by the presence of SARS-Cov-2, it is pos-
tulated that it is initiated by a severe proinflammatory 
action of alveolar origin with the release of inflammato-
ry cytokines that lead to the activation of epithelial cells, 
monocytes and macrophages. In addition, a direct action 
of endothelial cell infection through the Angiotensin-con-
verting Enzyme 2 (ACE2) receptor also leads to endothe-
lial activation and dysfunction, tissue factor expression, 
platelet activation, increased levels of von Willebrand fac-
tor (VWF) and factor VIII (FVIII), in such a way that they 
promote the formation of fibrin clots.1

Although more detailed investigation is still needed, 
a possible association between COVID-19 and throm-
bogenic events seems to be increasingly evident, which 
makes us more aware of its repercussions on diagnosed 
patients. In the case presented here, the absence of a 
history of vascular lesions, coagulopathies and other pro-
thrombotic events reinforces the possibility of viral ac-
tion in the genesis of the diagnosed thrombi. Intestinal 
ischemia is a potentially fatal condition, which must be 
diagnosed early so that treatment can be instituted soon 
to provide greater chances of survival for the patient. 
Therefore, under COVID-19, evaluations of abdominal 
pain conditions should be thoroughly investigated, and 
ischemic events should be considered.12
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ABSTRACT
Breast carcinoma with osteoclastic giant cells (OGCs) are uncommon. As per the WHO classification of tumors of the breast, these tumors are 
designated carcinoma with osteoclast-like giant cells and are categorized under invasive carcinoma of no special type. Here, we report a 69-year-old 
woman with a lump in her left breast. Diagnosed with a triple negative breast carcinoma with OGCs. She is still free of recurrence with an 18-month 
follow-up. 
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INTRODUCTION
According to INCA in 2020, breast cancer represented 

29.7% of all cases of tumors in women in Brazil. Mortality 
in 2019 in the same public was 16.4% 1. It is considered 
the main cancer in female patients. Of the various types, 
osteoclast-like giant cells mammary carcinoma (OGC) is 
uncommon and described in less than 2% among cases 
of breast cancer patients 2. According to the WHO classi-
fication of breast tumors, these are called osteoclast-like 
giant cell carcinomas and are classified as atypical inva-
sive carcinoma 3. Leurox 1931 and Duboucher et al 1933 
first described this subtype of breast carcinoma in the 
French medical literature. There are few cases in the lit-
erature and its importance is due to the assessment of 
tumorogenesis and prognostic evaluation of affected pa-
tients. Below we report a case of an elderly woman with 
OGC accompanied by invasive ductal carcinoma and 
papillary carcinoma.

CASE REPORT
Female patient, 69 years old, white, admitted to the 

oncology service with a painless nodule in the left breast. 
On physical examination, she showed breast asymmetry 
with retraction and deformation of the affected breast with 

a palpable retroareolar lesion. Mammography showed 
two irregular retroareolar nodules in the left breast, with 
retraction of Cooper ’s ligaments, thickening and retrac-
tion of the areola and nipple, measuring 2.5 cm each. 
Ultrasonographic study documented two hypoechoic, 
rounded, well-circumscribed, retroareolar masses mea-
suring 2.0 cm each, in its largest diameter. Investigation 
showed no evidence of distant metastases. The patient 
underwent left unilateral mastectomy and sentinel lymph 
node biopsy.

The resection of the sample showed that the tumors 
had dimensions of 3.5 cm (as a whole) in their largest 
diameter. In the tissue, a 10% buffered neutral formalin 
fixative was used and embedded in paraffin. Hematox-
ylin-eosin stained sections revealed a tumor composed 
of an intracystic papillary carcinoma with a prominent 
osteoclastic giant cell component. The stroma revealed 
hemorrhage and hemosiderin deposition. Sentinel lymph 
node in the left axilla was free from malignancy (Pn0). 
Tumor cells stained negative for estrogen receptor, pro-
gesterone receptor and Her/neu2. Ki-67 positive by 
approximately 30%. After surgery, the patient received 
taxane-based chemotherapy for 4 cycles and post-mas-
tectomy radiotherapy.
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 (A. Patient with asymmetry and retraction; B. Ultrasound image; C. Mid 
lateral oblique mammography; D. Craniocaudal mammography)

(E and F. Cystic retroareolar lesion; G. Scarce carcinoma-in-situ; H. ki67; I. 
Estrogen receptor; J. CD68)

DISCUSSION AND CONCLUSION
Invasive ductal (or infiltrating) carcinoma is the most 

common type of breast cancer, accounting for 80% of 
cases. Papillary carcinoma, among others, is less fre-
quent and is generally treated as standard invasive duc-
tal carcinoma 4.

Breast carcinoma with osteoclastic giant cells (OGC) 
is characterized by the presence of OGC together with 
malignant epithelial cells. They often appear with atyp-
ical hyperchromatic nuclei and occasionally with small 
nucleoli and fine chromatin structure. Mitotic images are 
typically rare. The mechanism of OGC formation is still 
unknown and is at least partially attributed to tumor-in-
duced angiogenesis and inflammatory cytokines such as 
VEGF and MMP12 5. So far, the influence of OGCs on the 
patient’s prognosis is still controversial. In the case de-
scribed in this elderly patient, with triple negative breast 
carcinomas, with OGCs, she was free from recurrence 
during the 18-month follow-up until then. As there were 
no comorbidities, it was not necessary to introduce an-
thracycline-based chemotherapy. In the literature, there 
are more than 200 registered cases, but more studies are 
needed to define the exact pathogenesis of OGCs and 
determine their role in tumor formation 5.
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ABSTRACT
The combination of myocardial revascularization (CABG) and valve surgery is a viable strategy for patients with both comorbidities, avoiding multiple 
approaches and increasing survival. However, this method is related to a higher risk of postoperative morbidity and mortality. To guide hemodynamic 
management in a more rational way and to minimize unfavorable outcomes, the use of intraoperative transesophageal echocardiography (TEE) has 
emerged as an important tool in cardiac surgery. The case is a male patient, 75 years old, with a history of arterial hypertension, coronary atherosclerotic 
disease, mitral valve heart disease and the presence of prosthesis in the aortic valve was referred for surgical correction where he opted for intervention 
in a single session. The initial intraoperative TEE showed the significant mitral regurgitation seen in the preoperative period, paravalvular aortic leak 
in the right coronary leaflet of the prosthesis with calcification and reduced mobility of its components. Aortic valve was removed with long-term 
bioprosthesis implant (number 23) and mitral valve repair followed by CABG - saphenous vein to right coronary bypass. CPB time was 111 minutes and 
76 minutes of aortic clamping. At the end of the correction, the TEE confirmed the absence of regurgitation and adequate opening of the mitral valve 
(indicating satisfactory result of the plasty) and absence of important paravalvular leaks in the aortic valve. The patient presented a favorable clinical 
evolution and was discharged seven days after the procedure, with adjunct medication and guidance for outpatient follow-up.
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INTRODUCTION
The correlation between population aging and the high-

er prevalence of coronary artery disease (CAD) and valvu-
lar heart disease is a topic widely explored in the literature 
and the results reinforce the need to adopt therapeutic 
methods that favor the maintenance of the elderly's func-
tional capacity, prolonging their survival 1. In this context, 
an increase in the incidence of cardiovascular surgery in 
the elderly population is likely to occur in the coming years, 
making it a challenge for the cardiac surgeon to choose an 
intervention strategy that can reconcile the restoration of 
the organ with the improvement of the individual's quality 
of life 2,3.

With the remarkable technological advance, it became 
possible to improve and incorporate different surgical 
techniques and options, among them the single-session 
approach of surgical myocardial revascularization (SMR) 
associated with double valve surgery in selected patients. 
Although controversial, combined surgery is a viable 
strategy for individuals with both comorbidities, avoiding 

multiple approaches and increasing long-term survival. 
However, it is a highly complex method, requiring effective 
myocardial protection and associated with a higher risk of 
postoperative morbidity and mortality 1. As with any thera-
peutic approach, its indication must be substantiated and 
individually contextualized, considering the benefits and 
adverse consequences 3.

Mortality rates from concomitant cardiac surgeries 
vary widely between centers and are related to factors in 
the pre, intra and postoperative period. Among the surgical 
variables, surgery time, prolonged aortic clamping time, 
and cardiopulmonary bypass time (CPB) are directly relat-
ed to the increase in complications 2. In order to minimize 
unfavorable developments, similar to other technologies 
added to the routine of the operating room, the use of in-
traoperative transesophageal echocardiography (TEE) has 
emerged as an important tool in cardiac surgery 4. TEE 
has the potential to guide hemodynamic management in a 
more rational way and significantly influence the surgeon's 
decision-making, which can eventually change the course 
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Figure 1. Image of the transesophageal echocardiogram, pre-CPB, in mid-
esophageal long axis section, showing paravalvular leak in the right coronary 

leaflet of the aortic valve bioprosthesis.

Figure 2. Pre-CPB transesophageal echocardiogram image. A: Mid-
esophageal long axis section showing eccentric and important blood 
reflux from the mitral valve towards the walls of the left atrium. B. Mitral 
commissural middle esophagus section demonstrating accelerated and 

turbulent blood flow towards the left atrium. C. Mid-esophageal four-chamber 
section indicating mitral valve insufficiency.

of surgical procedures, as well as their outcome 5. 
The aim of this study is to report a case of combined sur-

gical treatment of aortic and mitral valve pathology associ-
ated with SRM with intraoperative monitoring through TEE.

The Research Ethics Committee of the Hospital de 
Urgências de Goiânia, linked to Plataforma Brasil, ap-
proved this study (CAAE: 38630920.7.0000.0033).

CASE REPORT
Male patient, 75 years old, hypertensive, with benign 

prostatic hyperplasia, atrial flutter, CAD, with significant 
lesion in the right coronary artery (RCA) and mitral valve 
insufficiency. He underwent a previous cardiac procedure: 
aortic valve replacement for a bioprosthesis. Using pan-
toprazole, doxazosin mesylate associated with finasteride, 
olmesartan and hydrochlorothiazide.

During clinical follow-up, a transthoracic echocardio-
gram was performed, which showed a biological prosthe-
sis in the aortic position with structural and hemodynamic 
dysfunction and mitral valve insufficiency. On Doppler ul-
trasound examination of the carotids and vertebral areas, 
the patient presented mild stenosis in the common and 
right internal carotids and mild to moderate stenosis in the 
left internal carotid. Patent vertebral artery with bilateral 
antegrade flow. Therefore, a combined valve intervention 
associated with SRM was proposed to the patient.

The procedure was performed under general anesthe-
sia and, after tracheal intubation, an echo transesophageal 
probe was inserted for intraoperative analysis of the car-
diac chambers, valves and aorta. At that moment, TEE in 
mid-esophageal long axis section showed paraprosthetic 
leak in the right coronary leaflet (Figure 1) and important 
mitral valve regurgitation being demonstrated in different 
planes of echocardiography (Figure 2 A, B and C).

A median sternotomy and pericardiotomy were per-
formed, followed by full heparinization and connection of 
the patient to the CPB circuit through the cannulation of 
the distal ascending aorta and the superior and inferior 
vena cava. After aortic clamping, a transverse aortotomy 
was performed and a biological prosthesis removed from 
the aortic valve, which was dysfunctional, with important 
signs of degeneration and calcification. A new long-last-
ing aortic bioprosthesis, number 23, was implanted. Mi-
tral valve exposure was obtained through left atriotomy 
followed by correction of the lesion responsible for regur-
gitation through mitral valve repair. Subsequently, SRM 
was performed using the great saphenous vein as con-
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Figure 3. Transesophageal echocardiogram image, after aortic valve 
bioprosthesis replacement, in aortic middle esophagus long axis section, 

demonstrating the absence of paravalvular leak .

Figure 4. Transesophageal echocardiogram image after mitral valve repair. 
A. Middle esophageal long axis cut showing adequate mitral valve opening 

without regurgitation towards the left atrium. B. Mid-esophageal four-
chamber view showing absence of mitral insufficiency.

duit in anastomosis with the right coronary artery. Aortic 
clamping was released after 76 minutes and CPB time 
was 111 minutes.

At the end of the interventions, TEE demonstrated aor-
tic biological prosthesis with preserved mobility and with-
out paravalvular regurgitation (Figure 3) and mitral valve 
repair with good appearance, adequate opening and ab-
sence of residual insufficiency (Figure 4 A and B).

The patient presented a favorable clinical evolution and 
was discharged from the hospital seven days after the pro-
cedure, with adjunct medication and guidance for outpa-
tient follow-up.

DISCUSSION
TEE was incorporated as a diagnostic tool in cardiology 

about 40 years ago and its role in perioperative assess-
ment is well established, and its purposes are described 
through a set of guidelines. Great scientific and technolog-
ical advances have resulted from the expansion of its use, 
which has allowed its validation as a versatile and highly 
reliable tool in defining diagnoses, also consolidating itself 
as an important part of the composition of the monitoring 
arsenal within the surgery room 4,6.

According to the literature, intraoperative monitoring 
through TEE has as main objectives: confirming the pre-
operative diagnosis, detecting new unidentified or previ-
ously unsuspected pathologies, guiding surgical interven-
tions, diagnosing the etiology of hemodynamic disorders 
and evaluating the surgical results in real time 6.

Guidelines for the application of intraoperative TEE 
were developed by the American Society of Anesthesiolo-
gists and the Society of Cardiovascular Anesthesiologists 
in the 1990s, and, according to these entities, TEE has a 
positive impact and should be used routinely in all conven-
tional cardiac surgeries and in thoracic aorta procedures, 
in adults who do not present contraindications 6. It is cur-
rently a notorious procedure, widely used and routinely 
used in North American and European cardiac surgical 
centers. On the other hand, in Brazil, its use is still discreet 
and is concentrated in centers that present a significant 
number of cardiac interventions 7.

In 2009, the Brazilian Society of Cardiology (SBC) 
published the document entitled "Echocardiography 
Indications Guidelines", and later, in 2018, the Brazilian 
Society of Anesthesiology together with the SBC Cardio-
vascular Imaging Department published the Consensus 
on Perioperative TEE aiming to standardize the perfor-
mance of intraoperative TEE for anesthesiologists and 
echocardiographers. In line with international guidelines. 
Brazilian recommendations include a wide spectrum of 
surgical procedures, such as surgical repair or replace-
ment of valve lesions, aortic diseases and hypertrophic 
cardiomyopathy, ventricular aneurysm, removal of cardi-
ac tumors, intracardiac thrombectomy, congenital heart 
disease surgery with cardiopulmonary bypass, place-
ment of intracardiac devices, evaluation of transcatheter 
procedures (Level of evidence class I) 8.

Due to the proximity of the heart and the esophagus, 
the exam allows for an accurate analysis of the intra and 
extra-cardiac anatomy and vessels. Furthermore, through 
its adjustments, it is able to provide images with higher 
resolution and number of anatomical cuts. For the meth-
od to be applied effectively, the operator must be able to 
master the manipulation movements of the probe and the 
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transducer to obtain adequate echocardiographic record-
ings and to prevent complications 8. These considerations 
are especially important in high-risk patients undergoing 
complex cardiac surgery, such as the case reported here.

Images for mitral valve evaluation can be obtained 
through two-, four- and five-chamber middle esophagus 
views, commissural middle esophagus view, basal trans-
gastric short axis view and views of the left atrium and 
ventricle. The aortic valve complex must be evaluated es-
sentially in the short axis and long axis middle esophagus, 
long axis transgastric and deep transgastric sections. The 
purpose of the pre-CPB exam is to verify the morpholo-
gy, define the disease mechanism, location and extension 
of the lesions, which are determining factors for surgical 
decision-making, therapeutic guidance, and may result 
in changes to the previously planned procedure 5,8. In an 
American retrospective review, TEE changed the surgical 
course in 5.6% of patients 9. A Brazilian retrospective anal-
ysis showed that the examination led to a change in in-
tervention in 3.5% of cases. Its variations and applications 
must be carefully analyzed, considering the small sample 
number 4.

After completion, whether of a valve repair or replace-
ment, the multiple axes are again revised, allowing for im-
mediate evaluation of the surgery. At that time, surgeons 
have the opportunity to perform repairs and, in case of in-
adequate surgical results, determine the immediate re-ap-
proach, preventing morbidity and mortality from possible 
subsequent reoperations and reducing hospital costs. 
Studies have shown that post-CPB TEE identified the need 
for valve revision and repair in up to 6% of cases and that 
routine intraoperative TEE is associated with an estimated 
cost savings of $230 per cardiac surgery performed 7,9.

In contrast to the use of echocardiography in valve op-
erations, the assessment of myocardial function after SRM 
with or without CPB through TEE remains controversial 
(level of evidence IIa) 10. Considering CAD as a dynamic 
and evolutionary, multifactorial process, the pre-SRM ex-
amination must be comprehensive and detailed. In this 
case, the focus is on the assessment of systolic pressure, 
ventricular function and grading the severity of diastolic 
dysfunction. It should also include the study of the aorta 
artery in its proximal ascending and descending portions, 
in addition to the aortic arch. In the post-procedure, it is 
essential to assess myocardial function, detect significant 
complications and ventricular dysfunction, the latter being 
especially important for weaning from CPB and defining 
the need for mechanical circulatory support or the use of 
inotropic agents in the post-CPB period. Changes in blood 
volume and the level of sedation must be considered when 
analyzing the ventricular function because they affect the 
pre- and afterload, which can affect the evaluation 6.

Despite being considered a low-risk procedure, TEE 
is not free from complications, which are generally relat-
ed to direct trauma to the airway and esophagus, such as 
lacerations, esophageal bleeding and burns, dysphagia, 

bacteremia and paralysis of the vocal cords; or, the indi-
rect effects of the procedure, including the occurrence of 
hypertension, hypotension, arrhythmias, bronchospasm, 
inadvertent manipulation of the airway and distraction in 
patient care 7,8.

CONCLUSION
The use of surgical monitoring through TEE is extreme-

ly useful, as it allows the cardiac surgeon and anesthesiol-
ogist to evaluate and validate the results in the post-CPB, 
providing the opportunity to perform immediate correc-
tive measures, diagnosis and adequate management of 
situations that can lead to weaning of challenging CPB, 
avoiding unfavorable evolution and additional surgical 
procedure in the short term. Although a prospective and 
randomized multicenter study is needed, these data sug-
gest that the routine use of intraoperative TEE in cardiac 
surgeries, especially in valve replacements and repairs, 
can reduce the morbidity of patients undergoing complex 
interventions.
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ABSTRACT
Introduction: Coronary-subclavian steal syndrome is a rare condition associated with patients undergoing coronary artery bypass graft surgery. In 
this context, it presents itself as a differential diagnosis of angina, which when correctly diagnosed and treated can improve the outcome and avoid 
potential complications. 
Case report: Male patient, 65 years old, hypertensive, dyslipidemic, peripheral and coronary artery disease who underwent myocardial revascularization 
surgery in 2000 with mammary graft in an anterior descending artery. He was undergoing regular cardiological follow-up, asymptomatic from 
a cardiovascular point of view. In this first moment, ischemic test exams were performed, whose scintigraphy showed an 8% ischemic load and 
indicated catheterization with subclavian lesion with 70% in the origin and breast graft with preserved patency. About 6 months after this consultation, 
the patient returns with a complaint of stable angina. A new scintigraphy was performed whose ischemic load had increased, now by 12%. At this 
point, percutaneous treatment of the subclavian lesion was indicated, using a 9.0x25mm balloon-expandable stent successfully, with angiographic 
control performed with a PigTail catheter showing good results. On outpatient return, the patient showed a substantial improvement in anginal 
symptoms, confirmed on scintigraphy with a reduction in ischemic load to 5%. Conclusion: The above report describes a classic picture of subclavian 
theft syndrome, with presentation of precordialgia, showing that the rapid diagnosis of this rare condition and due treatment have the potential to 
improve the clinical scenario and myocardial perfusion.
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INTRODUCTION
Myocardial revascularization (MRV) surgeries have 

been widely performed in patients with coronary artery 
disease, who present a three-vessel pattern with com-
plex stenotic lesions, or in patients with lesions in the left 
main coronary artery or in a region close to the anterior 
descending coronary artery. Myocardial bypass surgery 
can be performed using both a saphenous vein graft as 
well as a left internal mammary artery (LIMA). The latter 
is preferably used for revascularization of the anterior de-
scending artery, as it has greater permeability and dura-
bility when compared to saphenous vein grafts 1, 2, 3, 4.

In MRV, the proximal portion of the LIMA is usually left 
connected to the left subclavian artery, while the distal 
portion is removed and anastomosed in the bed distal to 
the diseased coronary artery stenosis. The phenomenon 
resulting from the previous presence or development of 
a significant stenosis of the left subclavian artery causing 

a functional failure of the LIMA graft is known as Coro-
nary-Subclavian Steal Syndrome (CSS). The clinical con-
sequences of this anatomical condition are: myocardial 
ischemia leading to an anginal condition, heart failure 
with recurrent decompensation, malignant ventricular ar-
rhythmias, among others 5, 6, 7, 8.

In view of these possible negative outcomes, it is 
necessary to screen for subclavian artery stenosis (SAS) 
before MRV, as well as active and continuous surveil-
lance for the development of SAS after MRV 9. SAS is 
present in approximately 2% of the general population, 
reaching a prevalence of 11.8% in patients with peripher-
al arterial occlusive disease (PAOD) and coronary artery 
disease who need MRV 10. PAOD is the strongest pre-
dictor, with a 5-fold increased risk of having SAS. Oth-
er factors associated with SAS include smoking, high 
blood pressure, and lower levels of high-density lipo-
protein cholesterol (HDL)  11. However, not all patients 
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with SAS resulted in CSS. It is estimated that CSS de-
velops in 0.2% to 6.8% of patients who underwent MRV 
with LIMA graft 12.

The aim of this study is to report a case of a patient 
previously submitted to MRV associated with coronary 
artery disease (CAD) who evolved with unstable angina, 
with a high ischemic load resulting from a CSS in which 
percutaneous treatment was performed with convention-
al stent implantation in the left subclavian artery.

CASE REPORT
Male patient, 65 years old, with a previous history of 

myocardial revascularization in 2000 with anterior de-
scending mammary graft, hypertension, dyslipidemia, 
PAOD with femoral angioplasty in 2016 and endovascu-
lar treatment of an infrarenal aortic artery aneurysm with 
endoprosthesis. In an outpatient evaluation in the first 
half of 2020, he was asymptomatic from a cardiovascu-
lar point of view. Scintigraphy was performed in February 
of the same year to evaluate residual lesions in previous 
catheterization, which showed ischemia of a moderate 
transient component in the apical, anterolateral and in-
ferolateral regions (small peri-infarction ischemia) with 
an ischemic load of 8%. In that same month, Doppler of 
carotids was performed whose vertebral were patent with 
bilateral antegrade flow; evidence of fibrocalcific plaques 
on the left in the common carotid, carotid bifurcation, and 
internal carotid with obstruction, respectively, of 35%, 
45%, and 45%; and on the right with 30% obstruction 
of the bifurcation and 40% of the internal carotid artery. 
A new catheterization was requested on 05/26/2020, he 
presented a 70% lesion at the origin of the left subclavian 
artery and mammary graft with preserved patency with-
out indication for angioplasty.

In May 2020, the patient presented a sudden onset 
of dyslalia, mental confusion and paresthesia in the left 
side, confirmed minor stroke in the left frontal lobe area 
involving the middle and lower turns. In the etiological in-
vestigation of the stroke, an angiotomography of cervical 
vessels was performed and mixed atheromatous plaques 
were noted, with a predominance of calcified in the or-
igin of the left vertebral artery, determining significant 
stenosis/subocclusion, with consequent thinning of the 
segments V1, V2 and V3, which are refilled by collaterals 
. The acute neurological condition lasted 24 hours, with 
complete recovery from deficits. It is noteworthy that 07 
days before, due to mesenteric angina, the patient had 
undergone angioplasty of the celiac trunk and left renal 
artery, requiring a secondary intervention to approach 
the right renal artery.

New appointment in November 2020, the patient was 
symptomatic, reporting precordialgia for about 6 months 
and dyspnea on slight exertion, with limitation of dai-
ly activities. A new ischemic research was carried out, 
whose scintigraphy on 11/20/2020 showed an increase 
in the ischemic load to 12%, involvement of 29% of the 

total LV muscle mass with perfusion defects and a re-
duction in the LV ejection fraction (EF) after stress (EF 
rest 31%; EF post-stress 21%) ; 11/21/2020 carotid and 
vertebral Doppler showed stenosis of the left vertebral 
artery with high-resistance inverted flow (critical and he-
modynamically significant stenosis at the origin of the ip-
silateral subclavian artery). Due to clinical worsening and 
imaging tests confirming subclavian steal syndrome, the 
patient was referred for left subclavian angioplasty with 
balloon and 01 stent implant, performed on December 3, 
2020. This procedure was performed under local anes-
thesia and sedation, via catheterization of the common 
femoral artery (7F), with angiographic series performed 
with non-ionic contrast. Pre-angioplasty angiography 
showed critical stenosis in the left subclavian artery os-
tium (Figure 1). The lesion was transposed with a 0.035” 
guide wire through a 6Fr guide catheter. A 5.0x20mm 
balloon was then insufflated at 8 atm of pressure. After-
wards, a 9.0x25mm balloon-expandable stent was suc-
cessfully placed. Angiographic control with PigTail cathe-
ter demonstrated good results (figure 2).

On return after angioplasty in February and March 
2021, the patient reported substantial improvement in 
complaints, with preserved daily activities, without lim-
itations. Control scintigraphy showed improvement when 
compared to the previous exam, demonstrating an isch-
emic load of 5% and normal LV global function (EF at rest 
50%; EF post-stress 54%), proving not only the clinical 
improvement but also the perfusional improvement after 
the proper treatment (figures 3 and 4).

DISCUSSION
The use of left internal mammary artery graft to bypass 

obstructions of the anterior descending has its application 
established given its superiority compared to the use of 
the saphenous vein. Among the benefits, we highlight the 
greater durability of this graft, which is due to its continu-
ous elastic lamina that inhibits smooth muscle migration 
and, therefore, arteriosclerosis, and the functional endo-
thelium that produces vasodilators and potent inhibitors 
of platelet function. This allows for a graft with greater per-
meability leading to longer survival. 1

When used for MRV, the LIMA has its proximal bed 
preserved in the subclavian artery while its distal end is 
dissected and reimplanted in the affected coronary ar-
tery. Because of this close relationship, stenosis of the 
proximal portion of the LSA have functional hemody-
namic repercussions on the irrigated coronary artery, 
even though the graft has no structural lesions, leading 
to a retrograde flow from the LIMA to the LSA. This rare 
condition is called subclavian steal syndrome. 2,3

The consequences of this syndrome are numerous, 
such as angina, acute coronary syndrome, emergence 
and/or decompensation of heart failure, malignant ven-
tricular arrhythmias. In most cases, these symptoms are 
attributed to graft dysfunction, which makes the diagno-
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sis of CSS difficult and delays its treatment.
The most accessible and economical screening meth-

od to assess SAS is the physical examination that includes 
auscultation of the supraclavicular fossa to detect mur-
murs, inspection to assess signs of hypoperfusion in the 
distal upper extremities with verification of pulse asym-
metry, and especially bilateral measurement of the blood 
pressure to detect a systolic differential ≥15 mmHg 9. The 
physical examination may have a low sensitivity to as-
sess SAS, of approximately 50% 13. However, it is a useful 
screening tool for asymptomatic patients and, therefore, 
should be performed in all routine consultations in pa-
tients with MRV who used the LIMA .

In asymptomatic patients with positive screening 
physical examination or in those with symptoms of angi-
na, or with claudication in the upper limbs, several com-
plementary tests can be performed to detect SAS, such 
as duplex ultrasound scan, CT angiography, angioreso-
nance and subtraction angiography, considered the gold 
standard method for diagnosis.

Duplex scan is the most accessible, inexpensive, and 
non-invasive SAS screening complementary exam. Com-
pared with digital subtraction angiography, it has a sen-
sitivity of 73% and a specificity of 91%. The positive and 
negative predictive values are 96% and 97%, respective-
ly, it has the limitation of being operator-dependent, in 
addition to the anatomical limitation offered by the cur-
vature of the vessel and the constant movement of the 
heart, which make the non-invasive ultrasonographic as-
sessment of flow directionality difficult. Both CT angiog-
raphy and angioresonance have sensitivity above 90%, 
but there is the inconvenience of using contrast and the 
difficulty of availability. Angiography, in addition to being 
the gold standard to confirm the diagnosis, is the method 
to aid in percutaneous treatment 14.

Percutaneous angioplasty with stent implantation is 
the first-line treatment for stenosis or occlusion of the 
subclavian artery and brachiocephalic trunk, given its 
proven long-term efficacy, with reduced morbidity and 
mortality and cost-effectiveness 15. Surgical revascu-
larization should only be considered after failure of en-
dovascular treatment in patients at low surgical risk 16. 
When comparing surgical and endovascular treatment, 
the main advantages of percutaneous intervention are 
the avoidance of general anesthesia, the reduction in 
periprocedural mortality and shorter hospital stay. The 
primary patency rate is lower with endovascular tech-
niques compared to surgery, but significantly improved 
with the introduction of stent support in addition to bal-
loon angioplasty, Sixt et al. reported a primary success 
rate of 100% for the treatment of stenosis and 87% for 
occlusions, and when they compared stent implantation 
with balloon angioplasty they found a better primary 
patency rate one year after stent-supported angioplasty 
(89 vs. 79%) 17.

Although percutaneous treatment is preferable to 
surgical treatment, a good understanding of the cerebral 
flow anatomy and special attention to the proximity to the 
vertebral artery is essential. Surgical revascularization is 
restricted to failure in endovascular treatment or in cases 
of inadequate anatomy due to the proximity to the ipsi-
lateral vertebral artery, in which case, stent implantation 
can compromise the flow of this artery. 18.

One study compared and demonstrated that bal-
loon-expandable stent implantation is preferable to 
self-expanding stent placement to provide accurate stent 
placement, increasing radial strength and better restor-
ing native vessel size 19. The normal luminal diameter of 
the proximal left subclavian artery is 7 to 9 mm in an adult 
woman and 8 to 10 mm in an adult man, the fact that 
the left subclavian artery has a luminal diameter consid-
ered large, that is, above 6 mm, allows the implantation of 
conventional stents with excellent long-term results and, 
therefore, the implantation of drug-eluting stents is not 
used in the treatment of stenosis of the left subclavian 
artery. 19.

Despite the good long-term results, the prevention of 
restenosis in the implanted stent must be carried out with 
the control of risk factors associated with atherosclerosis, 
including the control of hypertension, diabetes, choles-
terol levels, sedentary lifestyle, obesity and the smoking 
cessation, which are extremely important in preventing 
and limiting the progression of SAS.

SAS is underestimated and may not be considered 
at the time of differential/etiological diagnosis of anginal 
pain. In the presence of a significant difference in blood 
pressure values verified in the upper limbs, associated 
with symptoms of angina after MRV can lead to diagnosis 
and facilitate timely intervention. Those individuals sub-
mitted to percutaneous intervention with stent implants 
in the subclavian artery usually present expressive im-
provement, and the technical difficulties imposed by the 
challenging anatomy must be taken into account eventu-
ally, which may limit its usefulness, and therefore, surgi-
cal revascularization is necessary.

CORONARY-SUBCLAVIAN STEAL SYNDROME AS A CAUSE OF UNSTABLE ANGINA. CASE REPORT

Figure 01. Subclavian artery angiography and mammary graft for CAD. 
Images A and B illustrate the subclavian artery with subocclusive 

calcification in the ostium. Image C depicts the pervious anterior descending 
mammary graft
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FIGURE 3: vertical long axis scintigraphic image. A) Pretreatment 
scintigraphy showing ischemia with a persistent hypoperfusion component 
associated in the anterior,  anterolateral and inferior walls. Ischemic load 
estimated at 12%. B) Post-treatment scintigraphy showing mild to severe 
fixed hypoperfusion (scarring behavior) and medium extension (about 
12%) involving the anterolateral and inferior regions, associated with a 

mild transient component (small peri-infarction ischemia). Ischemic load 
estimated at 5%.

FIGURE 4: quantitative perfusion spect (QPS) scintigraphic image. A) 
Pre-treatment scintigraphy with ischemic load estimated at 12% B) Post-

treatment scintigraphy with ischemic load estimated at 5 %

Figure 02. Subclavian artery angioplasty. A) Successful placement of the 9.0 
x 25mm balloon-expandable stent; B) Dilation with a 5.0x20mm balloon with 

inflation at 8 ATM of pressure; C) Final result of angioplasty.

CONCLUSION
Although rare, CSS is a differential diagnosis of stable 

and unstable angina in patients who have already under-
gone MRV with a mammary-coronary graft, especially in 
those with a history of PAOD, hypertension and smoking. 
As presented in this case, when an adequate diagnosis 
and treatment of the stenotic lesion is performed, the pa-
tient tends to have remission of the symptoms, with im-
provement in myocardial perfusion.
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ABSTRACT
Pregnancy-associated breast cancer is defined as those diagnosed in pregnancy or up to 1 year postpartum, pos abortion or while lactation. Invasive 
ductal carcinoma is the most common histological type followed by lobular carcinoma. Most are with big volume and triple negative, with 30% HER-2 
+. At diagnosis, the lymph nodes may already be compromised. We report a series of cases with different prognoses. 
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INTRODUCTION
Breast cancer is the second most frequent neoplasm 

in the world, being the most common among women1. 
Pregnancy-associated breast cancer (PABC) is that di-
agnosed during pregnancy up to 1 year postpartum, 
post-abortion or during lactation. Due to physiological 
changes during this period, the physical examination 
may be impaired, delaying the diagnosis2. This can be 
performed through symptoms, complementary tests 
such as mammography and ultrasound, and confirmed 
by histopathology. Invasive ductal carcinoma is the most 
common histological type followed by lobular3. Most are 
bulky and triple negative, being 30% HER-2 +. At diag-
nosis, lymph nodes may already be compromised. Treat-
ment can be local through surgery and radiotherapy, in 
addition to breast reconstruction or systemic using che-
motherapy, hormone therapy and biological therapy4. In 
the group addressed in this work, the risks of teratoge-
nicity of the means of diagnosis and treatment used must 
be taken into account.

Case 1: 25 years old, 27 weeks of gestational age (GA) at diagnosis. She 
underwent modified mastectomy followed by adjuvant chemotherapy (CT) 

during pregnancy. uneventful term delivery (Figure 1).
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Case 2: 30 years old, 39 weeks of GA with left breast lesion. Cesarean section 
was performed and she underwent quadrantectomy and lymphadenectomy 
in the puerperium, adjuvant chemotherapy and radiotherapy (RT) with good 

evolution (Figures 2 and 3).

Case 6: 29 weeks GA at BC diagnosis. She underwent mastectomy, QT during 
pregnancy, and postpartum RT. She became pregnant again after 2 years of 

treatment without signs of recurrence until then (Figure 9).

Case 3: 22 years old, 30 days of vaginal delivery, with advanced BC in the 
left breast. Submitted to neoadjuvant chemotherapy, mastectomy and RT 

(Figures 4 and 5).

Case 4: New mother diagnosed with Inflammatory BC in the right breast. 
Submitted to neoadjuvant chemotherapy, mastectomy and RT. Evolved with 

Guillain Barré Syndrome after Covid-19, followed by death (Figure 6).

Case 5: 27 weeks GA, 2.5 cm tumor in UOQ of the right breast with free 
armpit. Submitted to quadrantectomy, axillary lymphadenectomy and 

adjuvant QT. Term delivery and postpartum radiotherapy with good evolution 
(Figures 7 and 8).

DISCUSSION
The treatment is usually surgical, regardless of the proto-

col for pregnant women or not, depending on the GA at the 
time of diagnosis and the stage of the disease. Patent blue 
V dye is not indicated for pregnant women, the radioactive 
marker technetium-99m being used5. When necessary, QT 
is not recommended in the first trimester due to teratoge-
nicity and should be avoided in the last three weeks before 
delivery due to the risk of maternal-fetal myelosuppression6. 
The most used therapies are cyclophosphamide, anthracy-
clines and taxanes (weekly paclitaxel is used). Methotrexate 
interferes with folic acid metabolism and is not prescribed in 
pregnancy. Endocrine therapy and anti-HER-2 therapy can 
cause fetal malformations and oligohydramnios, respective-
ly, and are therefore used only after delivery7. Due to the del-
eterious effects on the fetus and probable late cardiogenic 
induction, RT is not indicated during pregnancy, but can be 
used in the puerperium8,9. The unaffected breast does not 
contraindicate breastfeeding and does not increase the risk 
of recurrence9. Family planning after diagnosis should be in-
dividualized and generally guided at an interval of at least 
2 years10.

CONCLUSION
Breast cancer (BC) in the pregnancy-puerperal cycle 

is that diagnosed in pregnancy up to 1 year postpartum, 
post-abortion or during lactation. The most common histo-
logical type is invasive ductal carcinoma followed by lobu-
lar carcinoma. Diagnosis can be made by symptomatology, 
complementary tests such as mammography and ultraso-
nography, and confirmed by histopathology. The treatment 
is usually surgical, regardless of the protocol for pregnant 
women or not, depending on the gestational age at the time 
of diagnosis and the stage of the disease. Chemotherapy is 
not recommended in the first trimester of pregnancy due to 
teratogenic effects and should be avoided in the last three 
weeks before delivery due to the risk of maternal-fetal mye-
losuppression. In addition, pregnancy is not an aggravating 
factor for prognosis and breastfeeding can be maintained 
as long as the patient is not undergoing adjuvant treatment 
with chemotherapy or radiotherapy. A future pregnancy can 
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be discussed after 2 years of treatment. This case series had 
6 patients at different gestational ages or in the puerperium, 
and the chosen approach was specific for each case.
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ABSTRACT
Immature ovarian teratoma consists of a tumor formed by tissues from the three germinal layers: ectoderm, mesoderm and endoderm, containing 
immature or embryonic structures. It is an uncommon tumor and comprises less than 1% of ovarian tumors, being the second most common 
germ cell tumor. This neoplasm is more common in the first three decades of a woman’s life. May present with a pelvic mass, or in the form of 
abnormal uterine bleeding or pelvic pain. Early diagnosis associated with immediate therapy and strict follow-up are essential for a favorable long-
term outcome, especially in relation to the preservation of the patient’s reproductive future. The present case report presents a 24-year-old female 
patient with a large mass in the left ovary with omental infiltration, who was submitted to anatomopathological and immunohistochemical studies 
that showed an immature ovarian teratoma.
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INTRODUCTION
Ovarian teratomas are composed of germ cells from 

primordial cells of the ovaries. They are classified into: 
mature (benign), immature (malignant) and monodermal 
(neural tumors, struma ovarii and carcinoid tumor). The 
most common form is the mature teratoma, with the im-
mature form being the second most frequent 1.

Immature teratoma consists of a tumor formed by 
tissues from the three germinal layers: ectoderm, meso-
derm and endoderm. Contains immature or embryonic 
structures. It is an uncommon tumor and comprises less 
than 1% of ovarian tumors, being the second most com-
mon germ cell tumor. In addition, it represents between 
10% and 20% of all ovarian neoplasms in women under 
20 years old, with a peak between 15 and 19 years old, and 
30% of the cause of death from ovarian cancer at this age. 
It rarely occurs in menopause 1.

Immature teratoma may present as a calcified pelvic 
mass, abnormal uterine bleeding, or pelvic pain. The most 
frequent dissemination sites are the peritoneum and retro-
peritoneal lymph nodes. Hematogenous spread to lungs, 
liver or brain is uncommon. It presents increased levels of 

alpha-fetoprotein in 50% of cases 2.
Immature ovarian teratomas are composed of vari-

able amounts of immature tissues (neuroectodermal and 
primitive/embryonic), including, in their most primitive 
forms, embryoid bodies. Furthermore, they are formed by 
three germ layers: ectoderm, mesoderm and endoderm. 
This neoplasm is more common in the first three decades 
of a woman’s life and is usually classified according to the 
degree of differentiation of their cells. Grade I teratoma is 
the best differentiated and has a slower evolution, with 
a lower risk of metastasis. Grade III, on the other hand, 
is more undifferentiated and presents a more aggressive 
behavior 2.

CASE REPORT
Patient Y.C.P.S., 24 years old, female, with a large mass 

in the left ovary with omental infiltration. Anatomopatho-
logical (Figure 1) and immunohistochemical (Figures 2, 3, 
4, 5, 6 and 7) studies were performed, which resulted in the 
patient’s diagnosis of immature ovarian teratoma. In addi-
tion, searches for tumor markers CD56 (Figure 8), S-100 
(Figure 9) and Ki-67 (Figures 10 and 11) were requested.
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Figure 1 – Large mass in left ovary with omental infiltration

Figure 3 – Microscopic aspect of the tumor
Figure 7 – Enlarged microscopic aspect of the tumor

Figure 4 – Microscopic aspect of the tumor

Figure 5 – Microscopic aspect of the tumor

Figure 6 – Microscopic aspect of the tumor

Figure 2 – Microscopic aspect of the tumor

IMMATURE OVARY TERATOMA: A CASE REPORT
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Figure 11 - Microscopic aspect of the tumor with research for Ki-67

Figure 8 – Microscopic aspect of the tumor with search for CD56

Figure 9 – Microscopic aspect of the tumor with search for S-100

Figure 10 – Microscopic aspect of the tumor with research for Ki-67

DISCUSSION
Immature ovarian teratoma has an incidence of 35.6%, 

although it represents only 1% of ovarian teratomas. They 
appear primarily in young women, in the first two decades 
of life, with an average age of 18 years. However, this 
young age is not classified as a risk factor for progression 
or future recurrences 3. Macroscopically it is characterized 
as unilateral, large, predominantly solid, fleshy, grayish in 
color and may contain cysts, hemorrhage and necrosis 1.

Despite being an uncommon tumor, it is the second 
most common germ cell tumor. It may present with a pel-
vic mass, as in the case of our patient, or in the form of 
abnormal uterine bleeding or pelvic pain. Diagnosis be-
gins with detailed anamnesis and physical examination, in 
order to make differential diagnoses with more frequent 
diseases in this age group 1.

Malignant teratoma is usually classified according to 
the degree of differentiation of its cells. Grade I teratoma 
is the best differentiated and has a slower evolution, with 
a lower risk of metastasis. Grade III, on the other hand, is 
more undifferentiated and presents a more aggressive be-
havior 4. The grade of the patient’s tumor in question may 
justify the radical approach taken, to the detriment of the 
patient’s reproductive future 1. The surgical approach used 
is unilateral salpingo-oophorectomy with collection of 
samples from peritoneal implants, indicated for diagnosis, 
treatment and staging. Studies show that adjuvant treat-
ment with chemotherapy and radiotherapy does not seem 
to improve the patients’ prognosis 2.

Early diagnosis associated with immediate therapy and 
strict follow-up are essential for a favorable long-term out-
come, especially in relation to the preservation of the pa-
tient’s reproductive future.

CONCLUSION
The present case report presented a 24-year-old fe-

male patient with a large mass in the left ovary with omen-
tal infiltration. From the diagnosis of immature ovarian 
teratoma, it is important to emphasize that ovarian tera-
tomas are composed of germ cells arising from primordial 
cells of the ovaries. The most common form is the mature 
teratoma, with the immature form being the second most 
frequent. Immature teratoma is usually characterized as a 
calcified pelvic mass, abnormal uterine bleeding, or pelvic 
pain. The most frequent dissemination sites are the perito-
neum and retroperitoneal lymph nodes. The diagnosis of 
this neoplasm is carried out through detailed anamnesis 
and physical examination. Thus, it is recognized that ear-
ly diagnosis associated with immediate therapy and strict 
follow-up are essential for a favorable long-term outcome, 
especially in relation to the preservation of the patient’s 
reproductive future.
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ABSTRACT 
Brenner’s tumors arise from the ovarian epithelium and are classified by the Word Health organization (WHO) as benign, malignant and borderline. 
They are characterized by a nest of transitional cells, which resemble urothelial cells, surrounded by a fibrous stroma. They usually present themselves 
in patients between the fifth and seventh decade of life. Most of them are asymptomatic and discovered accidentally, through the detection of a 
pelvic mass on physical examination, imaging exams, laparotomy, or even in the pathological study of an oophorectomy performed for other types of 
tumors, with cystadenomas being more common.
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INTRODUCTION
Brenner tumors (BT) represent about 5% of cases of 

benign epithelial ovarian tumors and are more common in 
postmenopausal women, between the fifth and seventh 
decades of life. Most are unilateral, and only 5-14% are 
bilateral. They are classified as benign Brenner tumors, 
or simply “Brenner Tumor”, Brenner Borderline/atypical 
proliferative tumor, and Brenner malignant tumor. Histo-
logically, they present as a grouping of epithelial cells of 
the ovarian stroma, in the form of niches, containing tran-
sitional epithelium, similar to the urothelial one 1.

CASE REPORT
Patient C.J.O., 51 years old, female, presented a history 

of metrorrhagia and finding of a solid tumoral mass in the 
ovary. She underwent an oophorectomy. Anatomopatho-
logical and immunohistochemical studies were per-
formed, which showed a benign ovarian Brenner tumor.

Figure 1. Anatomical piece (Brenner ’s tumor)
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Figure 2. Histological section (Brenner ’s tumor)

Figure 3. Histological section (Brenner ’s tumor)

Figure 4. Histological section (Brenner ’s tumor)

Figure 3. Histological section (cells in “coffee bean pattern” )

BENIGN OVARIAN BRENNER TUMOR: A CASE REPORT

Figure 5. Microscopy section showing cluster-shaped cells in the ovarian 
stroma, containing transitional epithelium.
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DISCUSSION
Brenner tumors (BT) account for about 1.1 to 2.5% of 

ovarian tumors. They represent about 5% of cases of be-
nign ovarian epithelial tumors and are more common in 
postmenopausal women, between the fifth and seventh 
decades of life. Most are unilateral, and only 5-14% are 
bilateral. The diagnosis is histopathological, being ob-
served grouping of epithelial cells of the ovarian stroma, 
in the form of niches, containing transitional epithelium, 
similar to the urothelial epithelium 1.

They are classified as benign Brenner tumors, or sim-
ply "Brenner Tumor", Brenner Borderline/atypical prolif-
erative tumor, and Brenner malignant tumor.

 Clinically, most cases are asymptomatic, being 
incidentally found in routine exams, such as transvaginal 
ultrasound, or during a laparotomy, presenting as a sol-
id tumor mass, or solid-cystic, unilateral or bilateral, with 
dimensions of less than 2 cm up to large dimensions of 
about 20 cm 2.

Occasionally, when they reach large proportions, 
in rare cases, they can produce clinical manifestations, 
such as abdominal discomfort, pelvic pain due to tumor 
compression, pelvic mass on abdominal palpation, asci-
tes and pleural effusion, constituting Meigs Syndrome, 
or abnormal uterine bleeding, by component estrogen 
hormone associated with the tumor. Studies also prove 
the association of hyperestrogenism and BT, presenting 
endometrial hyperplasia and abnormal uterine bleeding 
in postmenopausal women, which shows the importance 
of an accurate investigation of these patients 3.

The definitive diagnosis is histopathological, after 
initial investigation with ultrasound, CT/MRI and tumor 
markers. Ultrasound, benign BTs have predominantly sol-
id characteristics, a smaller cystic component and poor 
vascularization on Doppler compared to borderline BT, 
while the presence of papillary projections, irregular cys-
tic inner wall and high blood flow on ultrasound-doppler 
may raise suspicion of greater malignancy 2.

Macroscopically, Brenner tumors are solid, fibrous, 
yellowish-white or grayish tumors; malignant BT may 
present a necrotic or hemorrhagic aspect. Microscop-
ically, they present epithelial cells with transitional epi-
thelium grouped in niches or round islands similar to the 
urothelial epithelium, surrounded by dense stroma rich 
in fibrous tissue. The transitional epithelial cells orient-
ed more centrally in the niches, present clear cytoplasm 
and oval nucleus with prominent grooves, being char-
acteristically known as “coffee bean pattern”, with finely 
dispersed chromatin. In borderline BT, the cells present 
a certain degree of epithelial proliferation, similar to low-
grade papillary transitional cell carcinoma of the bladder, 
but with minimal atypia and no stromal invasion, different 
from malignant BT 3.

The surgical approach will depend on the histological 
type of tumor. Total hysterectomy plus bilateral salpin-
go-oophorectomy represents the main treatment for be-

nign and malignant BT confined to the ovaries. In terms of 
prognosis, Brenner tumors have an excellent prognosis, 
with tumor resection being a practically curative method. 
However, given the rarity of Brenner ovarian tumor, the 
gynecologist must be aware of the presence of a complex 
ovarian tumor, and consider this entity in the differential 
diagnosis 4.

Brenner tumors represent 5% of benign ovarian tu-
mors. Macroscopically, in most cases, they are less than 
2 cm in size, solid, with a firm rubbery consistency and 
circumscribed. In the present case report, however, a 
tumor mass with more than 6 cm in diameter was ob-
served. However, further studies are essential for improv-
ing knowledge and thus the treatment of this tumor.

CONCLUSION
Brenner tumors represent 5% of benign ovarian tu-

mors. In most cases, they are less than 2 cm in size, sol-
id, with a firm rubbery consistency and circumscribed. In 
the present case report, a tumor mass with more than 6 
cm in diameter was observed. They are usually inciden-
tal findings on routine examinations or exploratory lapa-
rotomies. Eventually, when they reach large proportions, 
in rare cases, they can produce clinical manifestations. 
Finally, further studies are essential for improving knowl-
edge, early diagnosis, and individualized treatment and 
follow-up of this tumor.
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ABSTRACT 
Sclerosing Stromal Tumors (SST) represent 2 to 6% of ovarian stromal tumors and more than 80% occur in young women, in the second or third 
decades of life. They are rare stromal sexual cord type tumors. They can manifest as menstrual abnormalities or abdominal discomfort, being rare 
hormonal manifestations. They are benign and unilateral in the majority. Macroscopically, the tumors are well defined, oscillating between 3 and 17 
cm in diameter. The section is solid, grayish-white with occasional yellow spots and may contain cystic or edematous areas. In his histopathology, the 
tumor presents densely cellular, pseudolobular, poorly defined areas separated by a fibroedematous stroma. Mitotic activity is low. Dilated thin-walled 
vessels are typical. From an immunohistochemical point of view, there is expression of vimentin, alpha-inhibin, calretinin and CD34
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INTRODUCTION
Sclerosing Stromal Tumor of the ovary, an extreme-

ly rare pathology first described in 1973, usually affects 
young women up to 30 years old, a fact that differs from 
ovarian tumors of the sexual cord stroma, responsible for 
affecting women aged 50-60 years.

In this report, we will highlight the diagnosis of SST as 
well as its differentiation based on its origin.

CASE REPORT
Patient H.T.A.F., 69 years old, female with a history of 

adenocarcinoma of the sigmoid colon, underwent surgi-
cal treatment of the lesion 7 months before. She recently 
presented a solid tumor mass in her left ovary and un-
derwent oophorectomy. The hypothesis of solid colon 
adenocarcinoma metastasis of the ovary was raised. 
Anatomopathological and immunohistochemical stud-
ies were performed which showed a sclerosing ovarian 
stromal tumor. 1. Macroscopic aspect of the tumor.
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4. IHC marking Calretinin.

5. IHC marking Ki-67.

2. Microscopic aspect of the tumor.

3. IHC marking Inhibin-alpha.

DISCUSSION 
Sclerosing Stromal Tumors (SST) are benign tumors, 

usually unilateral, that affect young women in 80% of cas-
es. However, in the present report, the patient presented is 
a 69-year-old woman, which is very unusual.

They can be classified into thecoma and fibroma, ac-
cording to their local origin in epithelial, germ cell or stro-
mal sexual cord. Sex cord neoplasms originate from ste-
roid hormone-producing cells.

Often patients with adnexal masses do not present 
specific symptoms and are generally associated with 
pelvic pain, and therefore, this diagnostic hypothesis 
is raised during gynecological physical examination or 
during imaging 1.

Imaging exams may show evidence of SST, but there 
are no pathognomonic features. At USG it presents as a 
tumor with multilocular cystic components with irregularly 
dense septa and tumor walls. Doppler flowmetry demon-
strates prominent peripheral and central vascularization. 
At Computed Tomography (CT) they are of mass in the 
adnexal region of variable volume, with high intensity sig-
nal of the cystic component, while those of the solid com-
ponent are little homogeneous and vary between interme-
diate to high 2.

Under microscopy it is possible to highlight that the 
tumor is typically unilateral and well delimited, with di-
mensions ranging from 1-3cm in diameter. On section, it is 
solid, grayish-white with occasional yellowish foci and may 
contain cystic or edematous areas. However, the defini-
tive diagnosis is established by characteristic microscopic 
findings with poorly defined, densely cellular pseudolobu-
lar areas separated by a fibroedematous stroma.

The choice of serum tumor markers to be ordered de-
pends on the patient’s age and suspicion about the origin 
of the tumor, based on other clinical parameters. The im-
portance of tumor markers, in addition to diagnosis, is that 
they make it possible, in the segment, to observe response 

SCLEROSING STROMAL TUMOR OF THE OVARY- CASE REPORT OF A RARE OVARIAN TUMOR
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to therapy and disease recurrence 3.
Because it produces estrogens, thecoma can be asso-

ciated with endometrial hyperplasia or carcinoma, which 
can also lead to abnormal uterine bleeding 4.

The main differential diagnosis of ovarian SST, in the 
patient’s age group, is the Krukenberg tumor, a malignant 
neoplasm, where there is the presence of signet-ring 
cells with swollen stroma, more commonly bilateral and 
which presents facets of the sclerosing stromal tumor in 
some cuts 5.

Treatment consists of removing the ovary with a tumor 
and staging it.

Most patients with stage I tumors are followed up after 
surgery without any additional treatment, while in stages 
II, III, IV  chemotherapy or hormone therapy can be per-
formed after surgery.

In this patient, active surveillance is being carried out 
due to the high risk of recurrence.

CONCLUSION
Sclerosing Stromal Tumors (SST) are benign tumors 

that affect young women. However, in the present report, 
the patient is a 69-year-old elderly woman. Furthermore, 
the history of adenocarcinoma of the sigmoid colon sug-
gests a possible metastasis. Classified into thecoma and 
fibroma. In the case of this patient, a thecoma is suspected 
due to her age, in which it affects postmenopausal women, 
and has a mesenchymal origin, derived from the sexual 
cord, which occurs unilaterally and is benign.

REFERENCES
1. Girão MJBC, Baracat EC, Rodrigues de Lima G. Tratado de Ginecologia. Rio 

de Janeiro: Atheneu, 2017. 
2. Sobrinho DBG, Vasconcelos RG, Carvalho BR, Furtado VMG, Ramos FAH, 

Netto JPS, et al. Tumor estromal esclerosante de ovário associado à sín-
drome de Meigs e gestação: relato de caso. Rev Bras Ginecol Obstet [In-
ternet]. 2013[cited 2019 Jan 27];35:331-5. Available from: http://www.scielo.
br/scielo.php?pid=S0100- 72032013000700008&script=sciªabstract&tl-
ng=p

3. Freitas F, Menke CH, Rivoire WA, Passos EP. Rotinas em ginecologia. 6a ed. 
São Paulo: Artmed; 2011.

4. Silva TS, Guerra C. Tumores raros do ovário. In: Oliveira CF, coordenador. 
Manual de ginecologia. Lisboa: Permanyer Portugal; 2009:413-41.

5. Oncoguia- tratamento-do-tumor-estromal-de-ovario-por-estagio
6. Kurman RJ. et al. WHO Classification of Tumours of Female Reproduc-

tive Organs. World Health Organization Classification of Tumours, p. 11–86, 
2014.

7. Silva TS, Guerra C. Tumores raros do ovário. Manual de ginecologia, p. 424-
426, 2009.

SCLEROSING STROMAL TUMOR OF THE OVARY- CASE REPORT OF A RARE OVARIAN TUMOR



SCIENTIFIC JOURNAL CEREM-GO | 41

REVIEW ARTICLE

CARDIAC DISEASES AND THE IMPORTANCE OF FETAL 
ECOCARDIOGRAPHY: A BIBLIOGRAPHIC REVIEW

LETÍCIA LUIZA ALVES SANTOS1, LAIZA ALVES SANTOS1, LORRAINE VIEIRA CRUZ1, LEONARDO RIBEIRO SOARES1,
PATRICIA GONÇALVES EVANGELISTA2, WALDEMAR NAVES DO AMARAL2

KEYWORDS: HEART DISEASE, ECHOCARDIOGRAPHY, FETAL

ABSTRACT
The aim of this study is through a literature review to describe the importance of fetal echocardiography in screening for fetal heart disease. Since 
the first report of fetal echocardiography in 1972 by Winsberg, several advances in ultrasound technology have occurred, allowing for a detailed 
assessment of the cardiac anatomy in the fetus. It is essential to remember that more than 90% of cardiac malformations occur in fetuses without any 
risk factor. Therefore, targeted population screening, during routine prenatal ultrasound, through systematic observation of the fetal heart, combined 
with basic knowledge on the part of the operator of its normal characteristics, is the only way for the diagnosis of heart disease congenital diseases 
can be expanded in terms of primary care to the population. The detailed anatomical knowledge of the cardiac structures, combined with the precise 
interpretation of echocardiographic images taken during fetal development, allow the early diagnosis of particular forms of congenital disease that 
have serious pathophysiological consequences. Prenatal diagnosis helps in planning the optimal management of the baby with the choice of a 
tertiary care center for stabilization and early initiation of therapy.
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INTRODUCTION
Congenital heart diseases (CHD) are among the most 

common malformations in human fetuses and consid-
ered the most frequent. Due to their poor prognosis, they 
significantly contribute to infant mortality, accounting for 
about 10% of infant deaths and half of deaths due to con-
genital malformations1.

It is essential to remember that more than 90% of car-
diac malformations occur in fetuses without any risk fac-
tor. Therefore, targeted population tracking, during routine 
prenatal ultrasound, through systematic observation of the 
fetal heart, combined with a basic knowledge, by the oper-
ator, of its normal characteristics, is the only way to expand 
the diagnosis of congenital heart disease, in terms of pri-
mary care to the population2.

According to the American College of Cardiology, 
the main indications for fetal echocardiography are fetal 
cardiac abnormalities or arrhythmia detected by routine 
prenatal ultrasound, family history of congenital heart dis-
ease, maternal diabetes or systemic lupus erythematosus, 
fetal exposure to a teratogen, karyotype fetal anomaly and 
other abnormalities of the fetal system. For fetuses with 
suspected congenital heart disease or extra-cardiac ab-

normality detected in the second trimester fetal anatomy 
scan is adviced3,4.

One of the main goals of prenatal diagnosis is the de-
tection of severe CHD, whose prognosis depends, in most 
cases, on the planning of delivery in a specialized refer-
ence center5.

Therefore, the aim of this study is to describe the im-
portance of fetal echocardiography in the screening of fe-
tal heart disease through a literature review.

2 HEART DISEASES AND THE IMPORTANCE OF FETAL 
ECHOCARDIOGRAPHY
2.1 INCIDENCE AND IMPORTANCE OF DETECTION

Congenital heart disease (CHD) is a leading cause 
of mortality in children, with an estimated prevalence of 
about 4-13 per 1000 live births. Given the increased risk of 
morbidity and mortality in babies with CHD, prenatal diag-
nosis is essential to help plan peripartum management4. 
The incidence of congenital heart disease in deaths is 10 
times more frequent during abortions 22 to 42%6. In fetal 
life, this incidence is estimated to be up to five times high-
er, and this difference is justified by fetal deaths5.

Approximately 50% of cases present early hemody-
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namic repercussions, requiring interventional treatment or 
surgical correction in the first year of life. The association 
with extracardiac malformations can be observed in up to 
50% of those affected, further increasing pre- and postop-
erative morbidity and mortality5.

Prenatal diagnosis of congenital heart disease (CHD) 
has been shown to have a significant effect on prenatal 
and postnatal care. In addition to the potential medical 
benefits, fetal diagnosis allows counseling for parents, in 
which well-informed families can make decisions regard-
ing pregnancy, and prepare emotionally for the delivery 
of a child with significant CHD. Accurate prenatal diag-
nosis can also lead to additional tests of the fetus, which 
can yield valuable information in the general assessment 
of the fetus7.

The performance of early first trimester ultrasound and 
the greater use of fetal echocardiography in recent years 
have contributed to an increase in the intrauterine diagno-
sis of congenital heart diseases, with consequent better 
perinatal evolution of them. However, fetal echocardiog-
raphy is not yet universally available in our country, with 
a greater concentration of professionals with training in 
Fetal Cardiology in the South and Southeast regions, and 
a more restricted number in the North, Northeast and Mid-
west regions where the availability of this tool is mainly 
restricted to capital cities and is not readily available in the 
Unified Health System (SUS)5.

As Congenital Heart Disease (CHD) is the most com-
mon serious birth defect and the least diagnosed by rou-
tine obstetric ultrasound, the challenge of recent years has 
been to discover an early screening method for fetal heart 
disease, since most fetuses with heart disease are born to 
mothers that do not have the classic indications for fetal 
echocardiography5.

Although fetal echocardiography, traditionally indicat-
ed for high-risk pregnant women, is quite accurate, most 
newborns with heart disease are still born undiagnosed in 
all parts of the world. This is because many cases of con-
genital heart disease occur in low-risk groups and are not 
detected by screening at the time of prenatal ultrasound5.

Given this scenario, some advocate that fetal echocar-
diography should be indicated for all pregnant women, 
since, in experienced hands, it can detect close to 100% 
of all cardiac anomalies in fetal life, being considered the 
gold standard for fetal cardiac diagnosis. Prenatal diagno-
sis significantly reduced pre- and postoperative mortality5.

The most recent literature shows sensitivity around 
13.5% for detecting cardiac anomalies, and the measure-
ment of NT ≥ 3.5 mm should be considered an indication 
for fetal echocardiography. Doppler flowmetric analysis of 
the fetal cardiovascular system is also applied to screen 
for fetal heart disease, which may or may not be associ-
ated with chromosomal disorders. Several studies advo-
cate that the altered flow of the ductus venosus, that is, the 
appearance of the reverse wave during atrial contraction 

(A wave) in fetuses with TN ≥ 3.5 mm increases the prob-
ability of CHD by three times, while a normal flow pattern 
reduces the risk of heart disease by half5.

Although several studies have evaluated the effective-
ness of congenital heart disease screening and the accu-
racy of fetal echocardiography, information on the use of 
specific risk factors to refer patients for fetal echocardiog-
raphy is limited, especially for cases where cardiac find-
ings on prenatal ultrasound are normal. This low detection 
rate may reflect the inability of traditional risk factors to 
identify the majority of patients at risk, as well as the lim-
itations of ultrasound to detect cardiac anomalies in the 
prenatal period3.

However, most pregnant women whose children are 
born with congenital heart disease have no known risk 
and, therefore, may not undergo high-risk obstetric con-
sultations, with ultrasound professionals being responsible 
for referring those who present with ultrasound suspicion 
of fetal heart disease8.

2.2 THE FETAL ECOCARDIOGRAPHIC STUDY
Until a few years ago, the only aspect of fetal cardio-

vascular physiology that could be routinely monitored was 
heart rate. With the introduction of M-mode, two-dimen-
sional echocardiography (ECHO) and Doppler techniques 
(especially color flow mapping) in the study of the fetus, 
accurate description of the intracardiac anatomy, sequen-
tial analysis of the chambers and, finally, the recognition 
of malformations, disturbances of cardiac function and 
rhythm in the prenatal period9.

Initially, fetal echocardiography included only the 
four-chamber view (basic cardiac echocardiographic ex-
amination [BCEE]) of the heart. Then, outflow tract view 
(OTV) and three-vessel tracheal view (3VTV) were added 
to increase the accuracy of fetal echocardiography. More 
recently, ECEE (extended cardiac echocardiographic ex-
amination), which included visualizing the 4 chambers, the 
right ventricular outflow tract, the left ventricular outflow 
tract, and the main pulmonary artery and its branches, 
was used as a specific protocol to identify some minimal 
defects and provide more details about suspected fetal 
heart10.

The combined sensitivity of prenatal echocardiograph-
ic diagnosis of fetal heart disease in the first trimester, sec-
ond trimester, and third trimester was 60.3%, 60.9%, and 
77.4%, respectively10.

Two-dimensional ECHO can visualize fetal heartbeats 
as early as the 6th week of gestation, but an adequate 
structural analysis is usually only feasible after the 16th 
week. At this gestational age, the fetal heart is still very 
small and often a complete study is not possible. The ideal 
time for the visualization of the fetal heart extends from the 
18th to the 24th gestational week, when a large volume of 
amniotic fluid surrounds the conceptus. In the 3rd trimes-
ter, the fetal spine is often anterior and the ribs are more 
calcified, “shading” the cardiac area and making it difficult 
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to properly assess the fetal heart in this gestational phase9.
Fetal cardiac examination is optimally performed be-

tween 18 and 22 weeks of menstrual age. Some anomalies 
can be identified during the end of the first and beginning 
of the second trimester of pregnancy, especially when an 
increase in the nape of the neck and translucency is iden-
tified11. From 18 weeks onwards, all cardiac structures can 
be analyzed by echocardiography. This is the initial ges-
tational age at which the echocardiogram should be per-
formed. The best images, however, are obtained between 
24 and 28 weeks, when the heart is already larger, the fe-
tus is still moving well, and the bones are not a significant 
barrier to ultrasound. It is noteworthy that the early assess-
ment of the heart can be performed either via the trans-
vaginal or transabdominal route (after the 14th week)5.

Fetal cardiac examination consists of a systematic 
and careful study of the atrial situs and of the venoatrial, 
atrioventricular and ventricle-arterial connections. It also 
involves an adequate assessment of the myocardial walls, 
atrial and ventricular septa, in addition to the aortic and 
ductal arches9.

It is essential that the fetal cardiologist have knowledge 
of basic ultrasound concepts, particularly with regard to 
fetal status and position. Before starting the assessment 
of the heart, the presentation of the fetus must be deter-
mined, identifying its right and left sides. The main marker 
on the left side of the fetus is the stomach. In situs inversus 
or ambiguous situations, it may be misplaced and cannot 
be used as a marker on the left fetal side5.

In order to determine the cardiac anatomy and connec-
tions, four sections of the heart are needed, in general: four 
chambers, longitudinal of the left ventricle (LV), arch of the 
ductus arteriosus or ductal and aortic arch9.

The basic cardiac screening exam is based on a 
four-chamber view of the fetal heart. This view should not 
be confused with a simple chamber count, as it involves a 
careful assessment of specific criteria (Figure 1)11. 

Figure 1- Four Chambers of the fetal heart. ISUOG, 2006
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The most easily obtained cut is the four-chamber one 
(fig.1). The descending aorta lies between the spine and the 
left atrium (LA). The atrial cavities have similar dimensions 
and the membrane of the foramen ovale can be seen, mov-
ing towards the LA and the Eustachian valve inside the right 
atrium (RA) 9.

Among the technical factors, it is important to start the 
examination by adjusting the equipment for the best possi-
ble image resolution, which involves choosing the transducer 
with the highest frequency, gray scale with better contrast 
between the interfaces and the use of harmonics. The scan-
ning angle must be sufficient to delimit the cardiac area un-
der study and the depth and zoom adjusted so that the heart 
image fills 1\3 to 1\2 of the equipment screen. Visualization 
of cardiac structures using cineloop (frame-by-frame image) 
is also a resource used in the assessment of the fetal heart, 
an organ in constant movement whose frequency varies be-
tween 120 and 160 beats per minute12.

A normal heart is usually no larger than a third of the chest 
area. Some views may reveal a small hypoechoic border 
around the fetal heart that may be mistaken for pericardial 
effusion. An isolated finding of this type usually represents a 
normal variation11.

It is also possible to assess the morphology and dynam-
ics of the atrioventricular valves, as well as the atrioventricu-
lar connection. The two ventricles have similar dimensions, 
but the contractile geometry shows a dominance of the right 
ventricle (RV). The differentiation between the ventricles can 
be made by trabeculation (coarser in the RV), the presence of 
a moderating band in the RV, the more distal insertion of the 
tricuspid valve, and the well-defined appearance of the papil-
lary muscles in the LV. Wall thicknesses are similar9.

Failure to obtain a normal four-chamber projection during 
obstetric ultrasound is an absolute indication to perform a 
fetal echocardiogram by a specialist in Fetal Cardiology. Al-
though the four-chamber projection has great value in track-
ing normality by evidencing the proportional size between 
the cardiac chambers, as it does not pass through the aor-
ta and pulmonary artery, it does not define cardiopathies of 
the transposition type of the great arteries, tetralogy of Fallot 
(T4F), common arterial trunk, among others. Tables 1.1 and 1.2 
show the cardiopathies commonly associated with normal 
and abnormal four-chamber projection, respectively5.

Table 1 - Heart diseases commonly associated with normal four-chamber 
position.  Source: PEDRA et al. 20195
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Table 2 - Heart diseases commonly associated with abnormal four-chamber 
position. Source: PEDRA, et al. 20195.
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The best image of the heart is obtained from the abdo-
men by sliding the transducer slightly towards the chest. 
Although it is also possible to obtain images through the 
chest or back, as the fetal lungs are filled with fluid and do 
not offer a barrier to the passage of ultrasound, these im-
ages are of lower quality, especially at the end of pregnan-
cy, when the ossification of the ribs and spine represents 
an important barrier to the passage of ultrasound5.

In this situation, to improve image quality, it is often 
necessary to ask the pregnant woman to be in the left or 
right lateral decubitus position. Difficulties can occur in the 
presence of polyhydramnios and maternal obesity. Poly-
hydramnios is a situation that can make it difficult or even 
impossible to perform echocardiography, as the fetus is 
positioned further away from the transducer and tends to 
move a lot, making it difficult to take measurements and 
position the Doppler volume sample to obtain the usual 
tracings. In this situation, the fetus can be brought closer to 
the transducer, placing the pregnant woman in a position 
of four supports on her knees and elbows5.

Maternal obesity also hinders the technical quality of 
echocardiography and, often, obtaining a cardiac image is 
only possible by using a more vigorous compression of the 
transducer, or by using low-frequency sectorial transduc-
ers, such as those used for echocardiography of adults5.

Fetal echocardiography performed in the third trimes-
ter follows the same principles as the examination per-
formed in the second trimester. Some adjustments can 
be made if there is a more exacerbated acoustic shadow 
characteristic of this period. The use of images (chroma) 
can improve the contrast between the more evident struc-
tures and facilitate the identification of structures12.

Heart rate and regular rhythm should be confirmed. 
The normal rate ranges from 120 to 160 beats per minute. 

Mild bradycardia is temporarily seen in normal second 
trimester fetuses. Corrected bradycardia, especially heart 
rates that remain below 110 beats per minute, require time-
ly evaluation for possible heart block. Repetitive heart rate 
slowdowns during the third trimester can be caused by 
fetal distress. Occasional skip beats are not usually associ-
ated with an increased risk of structural fetal heart disease. 
However, this finding may occur with clinically significant 
heart rate or rhythm disturbances as an indication for fetal 
echocardiography11.

Mild tachycardia (>160 beats per minute) can occur as 
a normal variant during fetal movement. Persistent tachy-
cardia, however, should be evaluated for possible fetal dis-
tress or more severe tachydysrhythmias11.

The heart is normally shifted about 45± 20◦ (2 stan-
dard deviations (SD)) to the left side of the fetus (Figure 
2). Special attention must be paid to the cardiac axis and 
position because they can be easily assessed even if the 
four-chamber view is not visualized satisfactorily. Abnor-
malities of situs should be suspected when the fetal heart 
and/or stomach is/is not found on the left side as well. 
Abnormal axis increases the risk of a cardiac malformation, 
especially involving the outflow tracts. This finding may be 
associated with a chromosomal anomaly11.

Some hearts are abnormally displaced from their usu-
al position in the left anterior central chest. The abnormal 
cardiac position may be caused by a diaphragmatic her-
nia or a space-occupying lesion such as a cystic adeno-
matoid malformation. Positional abnormalities can also be 
secondary to fetal lung agenesis-hypoplasia. Both atrial 
chambers normally appear similar in size and the fora-
men ovale flap should open into the left atrium. Pulmonary 
veins can often be seen entering the left atrium. However, 
their identification should not be considered a mandatory 
part of a basic cardiac screening exam. The lower border 
of the atrial septal tissue, called the septum primum, must 
be present11.

Both ventricles should also be similar in size, with no 
evidence of thick walls. Although mild ventricular dispro-
portion can occur as a normal variant, hypoplastic left 
heart syndrome and coarctation of the aorta are important 
causes of this disparity. The ventricular septum should be 
carefully examined for cardiac wall defects from the apex 
to the crux. Septal wall defects can be difficult to detect 
when the transducer insonation angle is directly parallel to 
the ventricular wall. In these circumstances, a defect may 
be falsely suspected because of the acoustic "fall" artifact. 
Small septal defects (1–2 mm) can be very difficult to con-
firm if the ultrasound imaging system does not provide a 
sufficient degree of lateral resolution, especially if fetal size 
and position are unfavorable11.

Two distinct atrioventricular valves (in the right side, tri-
cuspid and in the left side, mitral) should be seen to open 
separately and freely. The septal leaflet of the tricuspid 
valve is inserted into the septum closer to the apex when 
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compared to the mitral valve (ie. normal displacement). 
Abnormal atrioventricular valve alignment may be a key 
ultrasound finding for cardiac anomalies, such as atrioven-
tricular septal defect11.

In the context of Fetal Cardiology, antenatal diagnosis 
allows the monitoring of pathologies, with the potential for 
intrauterine hemodynamic decompensation, in addition to 
helping to schedule cases whose heart diseases will pres-
ent hemodynamic repercussions in the immediate neona-
tal period5.

FINAL CONSIDERATIONS
Detailed anatomical knowledge of cardiac structures, 

combined with accurate interpretation of echocardio-
graphic images taken during fetal development, allow ear-
ly diagnosis of particular forms of congenital disease that 
have serious pathophysiological consequences. Prenatal 
diagnosis helps in planning the optimal management of 
the baby with choosing a tertiary care center for stabiliza-
tion and early initiation of therapy.
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ABSTRACT
The aim of this study is to bring an updated bibliographic review on gestational diabetes from concept to diagnosis and describe the importance of 
knowledge, attitude and self-care in diabetic pregnant women. Gestational diabetes is one diagnosed during pregnancy in a patient who was not 
diagnosed with diabetes before pregnancy in what we call prior diabetes. The diagnosis is controversial, but it is recommended that on the occasion 
of the first prenatal consultation, all pregnant women should be subjected to fasting plasma glucose. Lack of awareness, negative attitudes and 
inappropriate self-care practices among diabetic patients are some of the important variables that influence the progression of diabetes and its 
complications, which are largely preventable through education and patient involvement. Gestational diabetes is associated serious maternal, fetal 
and neonatal diseases. Prenatal care is an opportunity for pregnant women to receive guidance, they should be informed about their health care, 
the importance of regular exercise, dietary adjustment and suitability for taking medications, thus improving knowledge, attitudes and self-care in 
diabetic pregnant women. The literature on knowledge, attitude and self-care about GDM in pregnant women is scarce.
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INTRODUCTION
Diabetes Mellitus (DM) represents a set of metabolic 

disorders characterized by hyperglycemia resulting from 
insulin deficiency; this deficiency may be due to reduced 
pancreatic production, of inadequate release and/or in-
creased peripheral resistance to the hormone. Consider-
ing the pregnancy-puerperal period, it is possible the oc-
currence of hyperglycemia both in women already known 
to have DM prior to pregnancy and in pregnant women 
without this previous diagnosis1.

Diabetes is a common medical condition during preg-
nancy. It is associated with an increased risk of compli-
cations for the mother and fetus during pregnancy and 
postpartum2.

The treatment of gestational diabetes is important to 
avoid maternal-fetal morbidity and mortality, nutrition-
al therapy being the first treatment option for pregnant 
women, and the practice of light to moderate physical ex-
ercise should be encouraged in the absence of obstetric 
contraindications. Drug treatment is recommended when 
glycemic targets are not reached or in the presence of fetal 

excessive growth on ultrasound. The traditional treatment 
for gestational diabetes is insulin therapy, although more 
recently the use of oral hypoglycemic agents has been 
considered a safe and effective option. Treatment monitor-
ing is performed with measurement of capillary blood glu-
cose, with assessment of fetal abdominal circumference 
and amniotic fluid through obstetric ultrasonography from 
the twenty-eighth week of gestation onwards3.

The higher the knowledge, attitude and self-care 
scores, the lower the impacts on the health of the mother 
and baby and the complications resulting from diabetes. 
Therefore, the aim of this study is to bring an updated liter-
ature review on gestational diabetes from concept to diag-
nosis and describe the importance of knowledge, attitude 
and self-care in diabetic pregnant women.

 
1. CONCEPT AND CLASSIFICATION

Diabetes mellitus, known as diabetes, is a group of 
metabolic disorders characterized by the presence of hy-
perglycemia and can be classified in different ways, as 
shown in Table 14.
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Table 1 - Diabetes classification according to the World Health
Organization, 2020.
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Gestational diabetes is the one diagnosed during preg-
nancy in a patient who was not diagnosed with diabetes 
before pregnancy, which we call prior diabetes. The iden-
tification and timely management of gestational diabetes 
is important to prevent fetal, child and maternal compli-
cations. Physical activity and dietary changes remain the 
hallmarks of treatment, with insulin becoming the drug of 
choice if further intervention is needed2,6,7.

PREVALENCE
In 2015, the International Diabetes Federation (IDF) es-

timated that 8.8% (95% confidence interval [CI]: 7.2 to 11.4) 
of the world population aged 20 to 79 years (415 million 
people) lived with diabetes. If current trends persist, the 
number of people with diabetes is projected to exceed 642 
million by 2040. The World Health Organization (WHO) es-
timates that high blood glucose is the third most import-
ant factor in the cause of premature mortality. Diabetes 
is responsible for 14.5% of all-cause mortality worldwide, 
and this is greater than the sum of deaths caused by infec-
tious diseases. Global spending on diabetes in 2015 was 
estimated at between US$ 673 and US$ 1.197 billion, with 
projections for 2040 in the order of US$ 802 to US$ 1.452 
billion. For Brazil, the estimated cost in 2015 was US$ 22 
billion, with a projection of US$ 29 billion for 20408.

The prevalence of hyperglycemia during pregnancy 
may vary depending on the diagnostic criteria used and 
the population studied. According to population studies 
carried out in recent decades, the prevalence of GDM var-

ies from 1 to 37.7%, with a world average of 16.2%, one in 
six births occur in women with some form of hyperglyce-
mia during pregnancy, with 84% of these cases being due 
to GDM1.

DIAGNOSIS
The diagnosis is controversial, but it is recommended 

that at the time of the first prenatal consultation, all preg-
nant women should undergo fasting plasma glucose. A 
fasting blood glucose value (8 to 12 hours) greater than or 
equal to 92 mg/dl (5.1 mmol/l) but less than 126 mg/dl (7.0 
mmol/l) makes the diagnosis of GD. Pregnant women with 
fasting plasma glucose values equal to or greater than 126 
mg/dl (7.0 mmol/l) or with an occasional plasma glucose 
value greater than 200 mg/dl (11.1 mmol/l), if confirmed 
with a fasting value greater than or equal to 126 mg/dl, 
should be considered as having a diagnosis of Diabetes 
Mellitus in Pregnancy. If the blood glucose value is less 
than 92 mg/dl, the pregnant woman should be reassessed 
between 24 and 28 weeks of gestation with an OGTT with 
75 g of glucose. The test must be done in the morning, after 
fasting for at least 8 hours, but not longer than 12 hours. It 
must be preceded, within the previous 3 days, by regular 
physical activity and a non-restrictive diet containing at 
least 150 g of carbohydrates. The test consists of ingesting 
a solution containing 75 g of glucose diluted in 250-300 ml 
of water. Blood samples are required to determine plasma 
glucose at 0, 1h and 2h. During the test, the pregnant wom-
an must remain at rest9,10.

RISK FACTORS
Risk factors are the classic triad, older age, higher BMI 

and family history of diabetes mellitus. According to Dode 
et Santos (2009), in addition to being over 25 years old, 
excessive central deposition of fat, obesity or excessive 
weight gain in ongoing pregnancy and family history of 
diabetes mellitus, the non-white color should be included 
among the risk factors for gestational diabetes mellitus11.

A study by Ribeiro et al (2015), aimed at identifying 
predictive factors for the development of diabetes mellitus 
(DM) in women with a history of gestational diabetes (GD), 
demonstrated in a sample of 300 women, born before 
1995, with a diagnosis from GD between January 1, 2001 
and December 31, 2010, with monitoring of pregnancy at 
Hospital de Braga. It was observed that 32.7% of women 
developed DM. The probability of developing DM after GD 
increased by 8.2 times when the gestational age was less 
than 24 weeks at diagnosis (OR = 8.19; p < 0.001), 3.4 times 
if insulin therapy was needed (OR = 3.36; p < 0.001) and 
3.1 times if previous body mass index (BMI) ≥ 26.4 kg/m2 
(OR = 3.07; p = 0.003). The value of fasting blood glucose, 
maternal age at diagnosis, as well as postpartum BMI, de-
spite being associated with the development of DM, were 
not predictors for the onset of DM12.
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KNOWLEDGE, ATTITUDES AND SELF-CARE IN DIABETIC 
PREGNANT WOMEN

According to the WHO “self-care” is the ability of in-
dividuals, families and communities to promote health, 
prevent disease, maintain health, and deal with illnesses 
and disabilities with or without the support of a health care 
provider." The scope of self-care includes health promo-
tion; disease prevention and control; self-medication, care 
for dependent people. Hospital/specialist care should be 
sought in case of necessity, in addition to rehabilitation in-
cluding palliative care13.

Knowledge is defined as a set of information that in-
dividuals need to master to manage their health condi-
tion. However, knowledge alone is not enough to promote 
behavioral changes, which also involve other variables, 
namely, education, time of diagnosis, beliefs related to 
health and disease, family support, easy access to health 
services, among other dimensions. Although knowledge is 
a prerequisite for self-care, it cannot be the only and main 
factor involved in the educational process. Knowledge 
combined with decision-making shared with patients, ac-
cording to their values, in addition to perceived barriers 
of self-care, motivation and proposed goals, can lead to 
the adoption of positive attitudes towards the treatment. 
Thus, it is clear that low levels of knowledge and negative 
attitudes towards the disease are factors that still interfere 
with metabolic control and treatment adherence14.

A positive attitude towards the disease means hav-
ing tolerance, acceptance, cooperativeness and a belief 
about the fact that the disease is not a significant source 
of suffering.

Lack of awareness, negative attitudes and inadequate 
self-care practices among diabetic patients are some of 
the important variables that influence the progression of 
diabetes and its complications, which are largely prevent-
able through education and patient involvement15.

FINAL CONSIDERATIONS
Gestational diabetes is associated with serious mater-

nal, fetal and neonatal illnesses. Prenatal care is an op-
portunity for pregnant women to receive guidance, they 
must be informed about their health care, the importance 
of regular exercise, diet adjustment and medication ade-
quacy, thus improving knowledge, attitudes and self-care 
in diabetic pregnant women. Literature on knowledge, 
attitude and self-care about GDM in pregnant women is 
scarce.
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ABSTRACT
INTRODUCTION: maternal-fetal complications such as corioamnionitis and neonatal death, triggered by premature rupture of preterm ovular 
membranes (PPROM), caused many societies to adopt expectant management up to 34 weeks. However, currently, weight societies in the obstetric 
world have reviewed such conduct. 
OBJECTIVE: this study aims to describe obstetric and perinatal morbidity in expectant management in patients with PPROM with GA between 34 
and 36 weeks and 6 days, admitted to a tertiary hospital unit, a reference for the care of high-risk pregnancies in the state of Goiás.
METHOD: this is a descriptive retrospective observational study, in which women with single pregnancy were included, presenting PPROM 
confirmed between 34 ± and 36 + 6 weeks of gestation and who were not in labor within 24 hours after rupture of membranes. Result: the present 
study evaluated 94 patients, and 4.3% (4/94) of chorioamnionitis was observed; 1% (1/94) of puerperal infection; 3.2% (3/94) of Apgar < 7 in the 5th 
minute; 11.7% (11/94) of admission of newborns in the ICU and 0% (0/94) of neonatal death. 
CONCLUSION: women with late PPROM, expectant management, as well as immediate delivery, are acceptable alternatives, given the equivalence 
in the literature in relation to the advantages and disadvantages for the maternal-fetal binomial.
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INTRODUCTION
Premature Rupture of Ovule Membranes (PROM) 

is the spontaneous rupture of the ovular and amniotic 
membranes that is known to occur before the onset of 
labor. This definition is independent of gestational age. 
Thus, one can find cases of PROM before 37 weeks of 
gestation (preterm premature rupture of the ovular mem-
branes - PPROM) and at term (after 37 weeks). The laten-
cy period is defined as the interval between the rupture 
of the membranes and the beginning of labor¹.

It is known that when preterm ovular membranes are 
ruptured, the latency period is inversely proportional to 
gestational age. In term fetuses, when the membrane 
ruptures, a large part evolves to childbirth within 24 
hours¹.

PPROM complicates about 1-5% of all pregnancies 
and accounts for 30-40% of all preterm births. It is associ-
ated with an increase in maternal and fetal mortality.² The 
United States of America is responsible for about a third 
(32.6%) of all premature births³ and for approximately one 

fifth (18.2%) of premature births in Brazil, being, perhaps, 
the maternal complication most common of prematurity in 
the Brazilian panorama4.

The etiology of spontaneous PROM is complex and 
multifactorial and involves factors that change the struc-
ture of membranes, whose main component is collagen, 
the most important being: Uterine overdistension (poly-
hydramnios and multiple gestation), mechanical factors 
(uterine contractions and fetal movement), alteration of 
cervical integrity (isthmus cervical incompetence and 
cerclage), intrinsic membrane factors (alpha-1-antitrypsin 
deficiency and Ehlers-Danlos syndrome) and alteration of 
tissue oxygenation (smoking). These factors are related to 
ascending infection of the vaginal flora, which is the most 
frequently identifiable cause associated with PROM¹.

As for neonatal complications, they come mainly from 
prematurity. In preterm births, the most prominent com-
plication is respiratory distress syndrome, accounting for 
63.63% of morbidity and 53.3% of mortality in a study of 
100 cases of patients with ruptured membranes between 
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28 and 37 weeks5 .
As for maternal complications, 30% of patients with 

ruptured membranes between 24 and 37 weeks develop 
chorioamnionitis6. Its incidence is higher the lower the 
gestational age, with 41% in children under 27 weeks, 
15% between 27 and 37 weeks and 2% over 37 weeks7. 
As for placental abruption, an incidence of 2.29% is ob-
served, compared to a rate of 0.86% among women with 
intact membranes8.

The diagnosis of PROM is essentially clinical, based 
on anamnesis and physical examination 90% of the time. 
In history, the typical complaint will be the sudden loss of 
liquid through the vagina, with a peculiar smell and ap-
pearance, in moderate quantity, which wets the patient's 
clothes. Specular examination reveals spontaneous loss 
of fluid through the external orifice of the uterine cervix 
and/or collected in the cul-de-sac. If there is no sponta-
neous flow of fluid, the pregnant woman can be asked to 
perform the Valsalva maneuver or the doctor himself can 
compress the uterine fundus, in search of induced flow.9

If the diagnostic doubt remains, an additional test can 
be used, such as: a) Phenol Test; b) pH reagent strips; c) 
“Fern Test” or Crystallization Test in heated blade. These 
are the classic tests, available in the national reality. How-
ever, more recently, other tests have become available, 
with approval by ANVISA in 2013. These are the immuno-
chromatographic tests (IGFBP-1 and PAMG-1), which de-
tect specific proteins in the amniotic compartment, with 
greater accuracy. As they are still expensive for the Brazil-
ian reality, they are reserved for more difficult cases, such 
as, for example, in the presence of blood in the cul-de-
sac, a situation in which the pH changes independently 
from the presence of amniotic fluid.10-12

Ultrasonography to assess the Amniotic Fluid Index 
(AFI) may help in the diagnosis of PROM when there is 
evidence of oligoamnios or decreased amniotic fluid. But 
for this, a previous assessment of the amount of amniotic 
fluid is necessary, as a normal AFI does not rule out the 
picture, as well as oligoamnios does not confirm it.13

Current evidence suggests that in women with 
PPROM between 24 and 34 weeks, the use of antibiotics 
significantly improved neonatal performance, including 
prolonging pregnancy, reducing the need for surfactant 
and oxygen therapy, reducing neonatal infection, and 
lower risk of brain changes on ultrasound .¹ The use of 
these antibiotics has not shown long-term deleterious ef-
fects for the newborn.14

A review of 22 randomized studies with more than 
6,000 pregnant women in 2003 and updated in 2010 
evaluated the benefits of different types of antibiotics in 
pregnant women with PROM. The review concluded that 
antibiotics are effective in prolonging pregnancy from 48 
hours to 7 days and reduce the incidence of maternal and 
neonatal infection.15

On the other hand, a randomized controlled study 

from 1997 argues that although this approach increases 
the latency period, reducing some neonatal complica-
tions, there may be an increase in the rate of necrotiz-
ing enterocolitis with certain antibiotics, in addition to no 
change in perinatal mortality and predisposition to selec-
tion of resistant bacterial flora.16

Regarding the use of corticosteroids, it is known that 
a course of betamethasone (12 mg IM in two doses, 24 
hours apart) or dexamethasone (6 mg IM in four doses, 
12 hours apart) between 24 and 34 weeks should be per-
formed in all pregnant women at risk of premature birth. 
Both steroids can be used and not one study has been 
able to show the superiority of one steroid over the other. 
The administration of a repeat or rescue course of corti-
costeroids in pregnant women with premature rupture of 
membranes is controversial and there is insufficient evi-
dence to make a recommendation for or against.17

Due to the lack of scientific evidence on the benefits 
of using prophylactic tocolysis in the presence of preterm 
labor, this should not be indicated.¹ There is an underly-
ing risk of an unsuspected infectious condition, with con-
tractions often being the first manifestation of a histolog-
ical chorioamnionitis.18

In cases of PPROM, expectant behavior is adopted, 
which includes periodic assessment of signs of infection 
and fetal vitality, in order to detect chorioamnionitis and 
fetal distress. Group B Streptococcus, Chlamydiatracho-
matis and Gonococcus cultures are part of this evalua-
tion, as well as a bacterioscopy (GRAM) of vaginal secre-
tion, blood count with leukocyte count and C-Reactive 
Protein (CRP). On physical examination, signs such as 
fever, maternal or fetal tachycardia, purulent leukorrhea 
associated or not with a foul odor, should raise the sus-
picion of chorioamnionitis.9 For the assessment of fetal 
vitality, the fetal biophysical profile is the recommended 
exam, which is also useful in detecting of chorioamnioni-
tis, through the absence of fetal respiratory movements.19

There is no evidence to support the best place to per-
form expectant management (hospital vs. outpatient). 
A 2014 systematic review that included 2 small studies, 
one by Carlane and one by Ryan, showed similar results 
in perinatal mortality and frequency of chorioamnioni-
tis. However, these should be interpreted very carefully. 
Therefore, the publication did not recommend one setting 
or another in clinical practice, due to the lack of evidence 
of safety.20,21 However, in a 2018 retrospective cohort study, 
of 187 women with a single pregnancy and ruptured ovu-
lar membranes, 12 had complications ( 6.4%). Three cri-
teria were observed to significantly increase the risk of 
a serious complication: rupture of membranes before 26 
weeks, non-cephalic fetal presentation, and oligoamnios. 
The study concludes by saying that the combination of 
these three criteria is an indication of conventional hospi-
talization to limit maternal and fetal morbidity. When two 
criteria are combined, home care must be discussed on a 
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case-by-case basis. Finally, if only one unfavorable crite-
rion is present, outpatient treatment is adequate.22

There is still no consensus regarding the optimal 
management of PPROM in late preterm infants. Anoth-
er systematic review concluded that there was little evi-
dence on the benefits and harms of early birth compared 
to expectant management.14

The management of PROM is dependent on the ges-
tational age at which it occurs. Large societies in the ob-
stetric world consider expectant management in PPROM 
between 33+6 and 37 weeks reasonable, as long as there 
is no maternal or fetal contraindication. This approach is 
based on recent studies that did not show advantages 
in immediate interruption. This is very clear in the study 
by Algert et al (2016) which shows little significant dif-
ference in neonatal sepsis between immediate delivery 
and expectant management (2% vs. 3%) and neonatal 
morbidity and mortality for the respective groups (8% 
vs. 7%) . However, the immediate delivery group need-
ed more mechanical ventilation and spent more time in 
intensive care when compared to the expectant manage-
ment group. As for the mothers, the expectant group had 
a lower rate of cesarean (16% vs. 19%), however, slightly 
higher rates of antepartum or intrapartum hemorrhage 
(5% vs. 6%), intrapartum fever (2% vs. 1%), postpartum 
antibiotic use (4% vs. 3%) and hospitalization.

Therefore, knowing the clinical impacts of expectant 
management on late preterm infants is of paramount 
importance, in addition to allowing the estimation of the 
potential benefit of maternal-fetal outcomes, since such 
behavior is not routinely used in other state institutions.

Table 2 - Distribution of patients regarding the interval in days between 
PROM and birth

Table 1 – Distribution of patients regarding variables
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Table 3 - Distribution of patients according to gestational age of Preterm 
PROM and newborn admission to the ICU

Table 4 – Distribution of patients according to gestational age of Preterm 
PROM and chorioamnionitis

Table 5 - Distribution of patients according to gestational age of Preterm 
PROM and Apgar < 7 in the 5th minute

Table 6 - Distribution of patients according to the interval until birth and 
chorioamnionitis

Table 7 - Distribution of patients according to the interval until birth and 
Apgar < 7 in the 5th  minute

Table 8 - Distribution of patients regarding the interval until birth and 
admission of the NB to the ICU
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Table 9 – Distribution of patients regarding chorioamnionitis and newborn 
admission to the ICU

METHODS
This is a descriptive retrospective observational study, 

conducted at Hospital Estadual Materno-Infantil Dr. Ju-
randir do Nascimento, located in Goiânia - Goiás. The proj-
ect was submitted for approval by the Medical Research 
Ethics Committee (CEP) of Hospital Estadual Materno-In-
fantil Dr. Jurandir do Nascimento, following all the ethical 
precepts that govern research on human beings, in accor-
dance with resolution nº. 466/2012.

Regarding the free and informed consent form (TCLE), 
the CEP was asked to waive it because it is a retrospective 
analysis of physical records filed at the SAME of Hospi-
tal Estadual Materno-Infantil Dr. Jurandir do Nascimento, 
without risk of exposure of patients .

The study population consisted of women and new-
borns who were conducted expectantly in the face of a 
diagnosis of PPROM with GA > 34 weeks and < 36 weeks 
and 6 days, admitted to the HMI between January 2019 
and January 2020.

This study included women with a single pregnancy, 
with confirmed PPROM between 34 ± 0 and 36 + 6 weeks 
of gestation and who were not in labor within 24 hours 
after rupture of the membranes.

The following were excluded: patients who evolved 
spontaneously with labor within 24 hours of PPROM; 
women with multiple pregnancies; women who present-
ed on admission with abnormal cardiotocography (not re-
assuring), meconium amniotic fluid, signs of intrauterine 
infection, severe fetal abnormalities, HELLP syndrome 
(hemolysis, elevated liver enzymes, and thrombocytope-
nia) or severe preeclampsia; since these situations could 
indicate termination of pregnancy for reasons unrelated 
to PPROM.

Data was typed and manipulated in Excel, for further 
processing of the data using the Statistical Package for 
Social Science (SPSS) in Windows (version 21.0). Categor-
ical variables will be presented as absolute frequency (f ) 
and percentage value (%).

For comparisons between variables, the chi-square 
and Fisher tests were used for smaller samples and with a 
2x2 matrix. For all tests, a 95% confidence level was con-
sidered, that is, p < 0.05 was considered significant.

RESULTS
Through the birth registry of the surgical center of the 

Hospital Materno Infantil de Goiânia, from January 2019 to 
January 2020, patients whose births occurred between 34 
weeks and 37 weeks of gestation were selected. These pa-
tients had their medical records analyzed and 94 of them 
met the inclusion criteria, as well as no exclusion criteria.

Table 1 shows the distribution of patients regarding the 
analyzed variables. Of the 94 patients, 39.4% (37/94) were 
between and 34 weeks and 34 weeks and 6 days of gesta-
tion, 35.1% (33/94) were between 35 weeks and 35 weeks 
and 6 days, and 25 .5% (24/94) between 36 weeks and 36 
weeks and 6 days. Regarding the gestational age at birth, 
16.0% (15/94) were between and 34 weeks and 34 weeks 
and 6 days of gestation, 39.3% (37/94) were between 35 
weeks and 35 weeks and 6 days, and 44.7% (42/94) be-
tween 36 weeks and 36 weeks and 6 days.

Regarding the interval of days between PROM and 
birth, shown in table 2, 43.6% (41/94) occurred within 2 
days and 56.4% (53/94) occurred between 3 and 20 days. 
Furthermore, regarding the mode of delivery, the percent-
ages of cesarean (44/94) and vaginal delivery (50/94) 
(46.8% vs. 53.2%, respectively) were similar.

Among the 94 patients participating in the study, the 
percentage of chorioamnionitis was 4.3% (4/94), puerper-
al infection 1.1% (1/94), Apgar < 7 at the 5th minute 3.2% (3 
/94), 11.7% of admission to the ICU (11/94) and 0% neona-
tal death (0/94).

The gestational age of PPROM and the interval of days 
until birth were compared. It was observed that there is no 
significant difference between the gestational age of the 
PROM and the interval until birth (p=0.240).

When analyzing the distribution of patients in terms of 
gestational age of PPROM and admission of the NB to the 
ICU, Chorioamnionitis and Apgar of the NB < 7 in the 5th 
minute, there was not enough sample for the test (Tables 
3, 4 and 5).

The interval of days until birth was compared with the 
occurrence of chorioamnionitis, Apgar < 7 in the 5th min-
ute and admission of the NB to the ICU. In none of these 
comparisons there was a significant difference (p=0.371, 
p=0.324 and p=0.226, respectively).

The occurrence of chorioamnionitis and the NB admis-
sion to the ICU were also compared. It was observed that 
there is no significant difference between chorioamnionitis 
and admission of the NB to the ICU (p=0.599).

DISCUSSION
In the present study, a low prevalence of chorioamnion-

itis (4.3%) was observed. Furthermore, there was no statis-
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tical significance of the time interval between PPROM and 
birth and chorioamnionitis (p=0.371). However, according 
to a meta-analysis published in 2018, which included 3 
randomized clinical trials, there was a higher prevalence 
of chorioamnionitis in expectant management compared 
to immediate delivery (6.4% x 1.3%), with statistical signifi-
cance (p < 0.0001 ).24,25,26

At the Hospital Materno Infantil de Goiás, prophylac-
tic antibiotics are routinely administered to all pregnant 
women who have PPROM, in order to increase the latency 
period between the rupture of the bag and birth. Although 
it was not the objective of this study to evaluate the effects 
of prophylactic antibiotics, a low rate of puerperal infec-
tion was evidenced (only one case, corresponding to 1.1% 
of the sample). Similarly, a meta-analysis containing five 
clinical trials with 2,699 patients described that patients 
who received prophylactic antibiotic had the same risk 
of chorioamnionitis (2.7% versus 3.7%; relative risk [RR]: 
0.73), endometritis (0.4% versus 0.9%; RR: 0.44), maternal 
infection (3.1% versus 4.6% RR: 0.48) and neonatal sepsis 
(1.0% versus 1.4%; RR: 0.69).28

Studies that analyzed the rate of admission to the ma-
ternal ICU for complications of PPROM were not found 
in the literature. However, there is data in the literature 
regarding severe maternal outcomes. In a retrospective 
cohort study with 118 participants, 78 underwent active 
management (group I) and 40 underwent expectant man-
agement (group II). In both groups there were no cases of 
sepsis and/or maternal death, which indirectly meets the 
results found in the present study, which did not present 
any case of admission to a maternal ICU, where, in general, 
critically ill and/or life-threatening patients are referred. 27

As mentioned above, it was not possible to use tests 
to assess whether there was statistical significance in the 
comparison between the gestational age of PPROM and 
Apgar < 7 in the 5th minute.

Regarding the comparison between the time interval 
until birth and Apgar < 7 in the 5th minute, it was possible 
to use the test and it did not show any statistical difference. 
In agreement with the aforementioned meta-analysis, with 
2572 cases of PPROM, which also did not present a statis-
tically significant difference between the groups undergo-
ing immediate delivery or expectant management.24-27

The admission rate of NBs to the ICU in the studied 
sample was 11.7% (11/94). In the above-mentioned me-
ta-analysis, there were higher rates of this outcome and 
with a statistically significant difference between the 
groups, and in the immediate delivery group there was a 
higher rate (69%) and expectant management (59%), p 
value < .0001.24-27

When comparing the gestational age of PPROM and the 
newborn's admission to the ICU, the sample was not suf-
ficient for statistical testing. Regarding the interval of days 
between PPROM and birth versus admission of the NB to 
the ICU, there was no statistically significant difference.24,25,26

Finally, neonatal death was not observed in our sample. 
In the aforementioned meta-analysis, published in 2018, 
one neonatal death was observed in the group undergo-
ing expectant management (1/1281) and two deaths in the 
group undergoing immediate delivery (2/1291). Therefore, 
due to the low prevalence of this outcome, it was not possi-
ble to apply tests to assess the statistical significance.24,25,26

CONCLUSION
In women with late PPROM, expectant management, 

as well as immediate delivery, are acceptable alternatives, 
given the balance, so far known in the literature, of advan-
tages and disadvantages for the maternal-fetal binomial.

In addition, we suggest extending the study time and, 
consequently, the sample, so that the expectant approach, 
which is still little used in other services in Brazil, contin-
ues to be adopted at Hospital Estadual Materno Infantil 
Dr. Jurandir no Nascimento, once that it will be possible 
to apply statistical tests on all analyzed outcomes and/or 
find statistical differences that justify a change in conduct.
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