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Retrospective Analysis of Morphological Anomalies in Fetuses from

Spontaneous Abortions: A Clinical and Pathological Study

Background: Spontaneous abortion is a common complication of pregnancy, affecting
up to 30% of conceptions. Fetal anomalies often underlie these losses. This study aimed
to characterize morphological anomalies in spontaneous abortions to clarify underlying

etiologies and related factors.

Methods: A retrospective cohort of 180 spontaneous abortions (10-23+6 weeks) was
analyzed at a tertiary hospital. All cases underwent fetal autopsy with clinical,

pathological, and genetic review. Cases with and without anomalies were compared.

Results: Fetal anomalies were found in 39.4% of cases. Morphological anomalies were
most frequent (57.7%), particularly fetal growth restriction, cardiac defects, and
complications of monochorionic twin pregnancies. Trisomies 21, 13 and 18 accounted
for 54.6% of chromosomal anomalies. No significant associations were found with
maternal factors. Chromosomal anomalies were linked to earlier gestational loss

(p=0.004).

Conclusion: This study highlights the value of autopsy and multidisciplinary assessment
in identifying fetal anomalies and improving diagnostic accuracy and reproductive

counseling.

Keywords: spontaneous abortion; chromosomal anomalies; morphological anomalies;

fetal autopsy; genetic testing; gestational loss



Introduction

Spontaneous abortion is defined as the involuntary termination of a pregnancy before the
fetus reaches viability, generally occurring before 20 to 24 weeks of gestational age [1,
2]. These discrepancies in timing are attributable to differences in international
guidelines: the World Health Organization (WHO) advocates the term gestational loss at
22 weeks of gestation, while, for example, the United Kingdom sets the limit at 24

completed weeks of gestation and the United States at 20 completed gestational weeks
[3].

In reality, gestational loss is a very relevant issue, given that it represents the most
common complication of human pregnancy, which, according to estimates, affects 10%
to 15% of pregnancies that are clinically acknowledged and up to 30% of all pregnancies
[2]. It is estimated that approximately 23 million gestational losses occur globally every

year, which translates to 44 losses per minute [1].

Gestational losses are commonly classified as early and late [3, 4]. Most of the
cases are early gestational losses and are usually associated with chromosomal
abnormalities, which are identified in up to 75% of cases [5]. Human reproduction is
notably inefficient. In fact, some studies report fetal malformations in over 80% of early
losses [4]. Notably, definitions of early loss vary slightly between professional societies:
the American College of Obstetricians and Gynecologists (ACOG) defines early
gestational loss as occurring before 13 weeks, whereas the European Society of Human

Reproduction and Embryology (ESHRE) uses a cut-off of 10 weeks [6].

The occurrence of spontaneous abortion is influenced by several factors, including
genetic, anatomical, endocrinological, immunological, and environmental factors [4].

Advanced maternal age is strongly associated with an increased risk, primarily due to a



higher prevalence of fetal chromosomal abnormalities, such as aneuploidy [2, 7, 8]. Other
maternal factors that have been identified as contributing to the risk of gestational loss
include uterine anomalies, poorly controlled diabetes and thyroid autoimmunity [4].
Furthermore, it has been demonstrated that behavioral and environmental modifiable
factors, such as smoking, alcohol consumption, high caffeine intake, obesity,
psychological stress, and exposure to air pollution and pesticides, further contribute to the

risk [1, 4, 8, 9].

Emerging evidence highlights the role of immunological dysregulation and
impaired endometrial receptivity in gestational loss. Additionally, other studies have
revealed the contribution of paternal factors, such as compromised integrity of the sperm

DNA, to an increased risk of gestational loss [4].

Despite advancements in the understanding of various risk factors, 30% to 50%
of gestational losses remain idiopathic, highlighting the need for further research in this

area [9].

Spontaneous abortion has profound physical, psychological, and social
implications that affect not only women but also their partners and their families [9]. As
a matter of fact, couples who suffer a gestational loss often experience significant
emotional distress and a diminished quality of life [2]. By identifying and characterizing
the multifactorial causes of spontaneous abortion, healthcare professionals and
policymakers can work towards reducing its incidence and will be able to enhance and
improve reproductive counselling, elevate prenatal care, adapt preventive strategies and

provide comprehensive support to the women affected [9].

Despite a general decline in fetal autopsy rates worldwide, postmortem

morphological data analysis can contribute to a more precise assessment of the underlying



causes of gestational loss. In fact, although new prenatal diagnostic techniques have
improved the detection of fetal anomalies, autopsy provides relevant diagnostic
clarification in a significant proportion of cases. It can confirm, refine and expand prenatal
findings, identify additional or previously unsuspected anomalies and, in some cases, lead
to a reassessment of the risk of recurrence, which can be especially important for parental
counselling. Autopsy remains, thereby, not only a key tool for determining the etiology
of gestational loss and optimizing reproductive care, but also an important resource for

research and education [10-15].

The aim of this study is the critical evaluation of morphological anomalies in
fetuses from spontaneous abortion, with the goal of elucidating the underlying etiology

and associated factors.
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Material and Methods

A retrospective observational cohort study was conducted to assess all spontaneous
gestational losses that occurred between January 1st, 2014, and December 31st, 2023, at
Unidade Local de Saude de Sao Jodo (ULS Sao Jodo), a tertiary referral and teaching

hospital.

This study was approved by the Ethics Committee of the ULS Sao Jodo (approval
no. CE-358-2024). Given its retrospective nature, informed consent and consent to
publish were waived. However, all data were anonymized to ensure patient

confidentiality.

Fetuses from spontaneous gestational losses with a gestational age between 10
weeks and 23 weeks + 6 days that underwent autopsy at the Developmental Pathology
Unit of the Department of Pathology were included. We excluded cases of termination of

pregnancy.

Of the 184 cases of spontaneous gestational loss reviewed, 4 cases were excluded
from the final analysis because of the poor state of conservation and severe maceration
of the fetal specimens, which did not allow for a reliable pathological analysis. Hence,

we ended up with a final sample of 180 cases.

Clinical data were retrieved from electronic medical records, such as SClinico and
Obscare. The following parameters were assessed: maternal clinical data, including age,
parity, body mass index (BMI), pre-existing medical conditions and lifestyle factors
during pregnancy; obstetric data, including mode of conception (spontaneous vs. assisted
reproductive technology (ART)), ultrasound findings, and gestational age at fetal death;

fetal and placental pathology data, incorporating fetal sex, morphological anomalies
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(external and internal) and histopathological findings, as well as genetic studies or other

analytics studies.

At ULS Sao Jodo, the study of gestational loss systematically includes a
multidisciplinary approach that combines fetal autopsy, genetic testing, and infection
screening [16]. Fetal autopsies and placental examinations are routinely performed to
evaluate morphologic abnormalities. It should be noted that all fetal autopsies were
conducted by a dedicated team including specialized perinatal pathologists and trained
technicians, following standardized protocols. Genetic evaluation is also part of the
standard investigation protocol: until 2012, conventional karyotype determination was
mainly performed; from 2013 onwards chromosomal microarray analysis began to be part
of clinical practice allowing for a more detailed detection of submicroscopic
chromosomal abnormalities; in cases where it was justified, broader genetic studies were

also carried out.

Gestational age was determined based on the measurement of crown-rump length
in the first-trimester ultrasound. In cases where this was not possible, it was determined

postmortem by assessing fetal biometric parameters and organ maturation.

Body mass index (BMI) was characterized as underweight (BMI<18.5), normal

(18.5-24.9), overweight (BMI 25-29.9) and obesity (BMI >30).

Cases were then divided into two groups: (A) fetuses with anomalies and (B)
fetuses without anomalies. A comparative analysis between these groups was undertaken

in hopes of providing insights into the underlying causes and associated factors.

It is also important to note that the unit of analysis in the study was the fetus and
not the mother, so that the same woman could have been included more than once if she

had suffered more than one gestational loss during the study period. Each case was treated
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independently, as maternal characteristics (such as age, BMI, or clinical conditions) could
vary between pregnancies. This approach allowed for case-based analysis of the fetal

outcomes and ensured compatibility with the study objectives.

Based on autopsy and genetic findings, congenital anomalies were then divided
into three main groups based on autopsy or genetic findings: chromosomal anomalies,
morphological anomalies and other anomalies. Other anomalies included anomalies

secondary to severe oligohydramnios and amniotic band syndrome.

Morphological anomalies were further categorized into nine main groups based
on commonly accepted terminology and classifications: nervous system anomalies,
cardiac defects, respiratory anomalies, gastrointestinal anomalies, abdominal wall
defects, facial anomalies, cystic hygroma, fetal hydrops, fetal growth restriction, specific
anomalies of monochorionic twin pregnancies and multiple anomalies. Each case was

assigned to a single category.

The statistical analyses were performed with SPSS (IBM SPSS Statistics for
Windows, Version 30). Descriptive analysis was conducted: categorical variables were
expressed as frequencies and percentages, while continuous variables, in this case
maternal age and gestational age at the time of abortion, were shown by means and
standard deviations or medians and interquartile ranges (IQR), along with minimum and
maximum values, depending, respectively, on whether the distribution was normal or not.
Furthermore, the chi-square test or Fisher’s exact test was applied for categorical
variables, and the Mann-Whitney U-test was used for continuous variables with skewed

distributions. For all tests, a p-value of less than 0.05 was considered significant.

With the intention of addressing missing data, a binary variable was created to

indicate whether each case had at least one missing value. Chi-square tests were then used
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to verify whether there was any association between missing data and the presence or

absence of anomalies.

This study was conducted in accordance with the STROBE guidelines for

retrospective cohort studies.
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Results

Of the 180 spontaneous abortions included and analyzed in this study, fetal anomalies
were identified in 71 fetuses (39.4%), while no anomalies were identified in the remaining
109 of the cases (60.6%), either in fetal autopsy or genetic analysis. Table 1 presents a

summary of the distribution of anomalies by type.

Among the anomalies, isolated morphological anomalies stood out as the most
common, having been observed in more than half of the cases, followed by chromosomal
anomalies that were present in 31% of the cases. In six fetuses, the anomalies were
considered secondary to severe oligohydramnios, which could have limited the
examination of the primary fetal morphology. Finally, amniotic band syndrome was

observed in a smaller number of cases.

Minor anomalies, isolated anatomical manifestations without clinical
significance, were not included in the primary classification of fetal anomalies but were
documented in a total of 74 cases (41.1%) with 40 fetuses in the group without major

anomalies and 34 fetuses in the group that had major anomalies.

The 41 cases exhibiting morphological anomalies were further classified into nine
major categories, based on the anatomically affected system or syndrome, as shown in
Table 2. The most common finding was fetal growth restriction (FGR), seen isolated in

15 fetuses (36.6%) and 17 fetuses in total (41.4%).

Cardiac anomalies constituted the second largest group, having been detected in a
total of 10 fetuses (24.4%). Among these, 6 cases corresponded to isolated cardiac defects
and another 4 occurred in association with other major anomalies and therefore were

categorized as “multiple anomalies”. The vast majority of these anomalies consisted of
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cardiac septal defects (in fact, all isolated defects), including 3 cases of perimembranous

ventricular septal defects and 2 cases of complete atrioventricular septal defects.

Specific complications of monochorionic twin pregnancies were the third most
common occurrence and were identified in 8 of the cases (19.5%), including both Twin
Reversed Arterial Perfusion (TRAP) sequence and Twin-to-Twin Transfusion Syndrome

(TTTS).

Multiple anomalies accounted for 17.1% of the morphological anomalies and
included combinations of cardiac, neurological, gastrointestinal, and genitourinary

anomalies.

Genetic analysis was performed in 125 of the 180 cases. Among these 125 cases,
chromosomal abnormalities were found in 22 fetuses, while 96 had normal results. In 7
cases, analysis was attempted but ended up being unsuccessful due to lack of cell growth.
In the remaining 55 cases, genetic testing was not performed, either because it was not

requested or due to unavailability of material.

Regarding the chromosomal alterations, the most frequent were trisomy 21,
followed by trisomy 13 and trisomy 18, accounting together for more than half of the
chromosomal anomalies (54.6%). Other findings included one case of triploidy, two cases
of sex chromosome numeric abnormalities (45,X and 47,XXY), as well as structural
abnormalities, including microdeletion or microduplication syndromes identified by array
comparative genomic hybridization (array CGH). A complete list is presented in Table 3.
One case with full deletion of the short arm of chromosome 18 (18p) was also identified
and the chromosomal nomenclature is further detailed in the table legend, according to

the International System for Human Cytogenetic Nomenclature (ISCN 2024) [17].
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In 14 of the 16 chromosomal anomalies detected by conventional karyotype,
morphological alterations were detected during the postmortem evaluation and appeared
consistent with the expected phenotypic expression associated with each specific
chromosomal abnormality. However, the remaining two cases (Klinefelter syndrome and
marker chromosome) presented no associated morphological findings at autopsy.
Regarding the pathogenic variants detected by array-CGH, specific morphological
alterations were found in five of the six cases. The case of chromosome 15

microduplication syndrome presented no associated morphological anomalies.

No significant associations were found between missing data and the presence of
fetal anomalies (p > 0.05), which corroborates the assumption that the data was missing

completely at random (MCAR).

Of the 180 spontaneous abortions analyzed, male fetuses were reported to be
slightly more frequent than female (56.1% versus 43.9%). Most pregnancies resulted
from natural conception (85.1%), and most women had no previous deliveries (55.9%)
and had experienced two gestations (38.2%). A history of previous abortions was reported
in 41.2% of cases, and records of previous ectopic pregnancies were rare in the overall

sample (1.8%).

Regarding prenatal care, 5.6% of pregnancies was non-monitored. In terms of
BMI, more than half of the women had a BMI that fell within the normal range (54.0%),
while 29.9% were overweight, 12.4% were classified as obese and only a small

percentage of the sample categorized as underweight (3.6%).

The median maternal age of the women included in our study was 33 years (IQR:
28-37), ranging from 16 to 48 years. The median gestational age at the time of loss was

17 weeks (IQR: 14-21).
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The prevalence of anomalies did not significantly differ in any of the demographic
or obstetric variables analyzed, as shown in Tables 4 and 5. In fact, no statistically
significant differences were found between fetuses with and without anomalies
concerning maternal age (p = 0.987), number of pregnancies (p = 0.868), deliveries (p =
0.920), BMI (p = 0.130) or history of previous abortions (p = 0.653). The frequency of
monitored pregnancies, type of conception, fetal sex, history of ectopic pregnancy and

previous maternal conditions were also comparable between the groups.

Approximately one third of the women (33.3%) had a history of previous medical
conditions. In the subgroup analysis (Table 4a), no individual pathology type (e.g.,
hypertension, diabetes, autoimmune, psychiatric, uterine abnormalities) was significantly

associated with the presence of fetal anomalies.

It is also important to note that the gestational age at fetal loss was significantly
lower in cases of chromosomal anomalies (median: 14 weeks; IQR: 13-16) than in
morphological anomalies’ cases (median: 17 weeks; IQR: 14-21) (p = 0.004, Mann-

Whitney U test).

The median maternal age was slightly higher in the chromosomal anomaly group
(median: 35 years, IQR: 29-39) than in the morphological anomaly group (median: 32
years, IQR: 27.5-37); although this difference was not statistically significant (p = 0.445,

Mann-Whitney U test).
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Discussion

The overall prevalence of fetal abnormalities in our sample of spontaneous gestational
losses was 39.4%. Among cases with abnormalities, the most frequent were
morphological abnormalities (57.7%), followed by chromosomal abnormalities (31.0%),
and other causes (11.3%). This distribution is in line with previous studies that suggest
structural abnormalities and aneuploidies as the most important causes of gestational loss
in the first and second trimesters [15, 18, 19]. Truthfully, there is some variation in the
estimates of prevalence across studies, but congenital anomalies are consistently reported

as one of the leading causes of fetal loss in the first and second trimesters [19, 20].

Among fetuses with abnormalities, morphological anomalies were the most
prevalent. These anomalies correspond to congenital morphologic anomalies of a single
organ or body part that arise from a perturbation of the primary developmental program
and may occur in isolation or as part of more complex syndromic patterns [21]. In our
study, the most frequently observed morphological findings, considering the total and not
just isolated anomalies, were fetal growth restriction (41.4% of cases), cardiac defects
(24.4% of cases) and complications specific to monochorionic twin pregnancies (19.5%).
These findings are in line with the known associations between early gestational loss and
factors such as congenital anomalies, fetal growth restriction and maternal comorbidities

[19].

Fetal growth restriction (FGR) was the most common observed morphological
anomaly in our sample. Although the literature specifically addressing fetal growth
restriction in spontaneous abortions remains scarce, FGR is widely recognized as a major
contributor to fetal demise in later gestation. Prior research has reported FGR in
approximately 17% of stillbirths [19, 22], and it is considered the single largest

contributor to perinatal mortality in non-anomalous fetuses [22]. In particular, FGR has
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been shown to increase the risk of stillbirth by eightfold when not identified prenatally
[19], emphasizing the importance of early identification with routine ultrasound and
Doppler evaluation, especially in high-risk pregnancies [19, 20]. The widespread
prevalence of FGR in our study may indicate underlying placental insufficiency,
subclinical genetic conditions, or syndromic associations, which were not confirmed due

to limitations in genetic testing [20, 22].

Cardiac anomalies comprised the second most frequent morphological category,
observed in 24.4% of the cases. The majority were isolated septal defects, such as
perimembranous ventricular and complete atrioventricular septal defects. This
predominance of midline defects is in agreement with previous autopsy-based studies in
which ventricular septal defects were found to represent the most common congenital
heart defect, both in isolated form and in association with other extracardiac anomalies
[23, 24]. The reported prevalence of cardiac defects in spontaneous abortions shows
significant variation across the literature. Some studies report a lower incidence of cardiac
defects in spontaneous abortions (around 1.2-5.4%) [25], while others have reported
frequencies ranging from 15 to 22%, depending on gestational age and the completeness
of autopsy protocols [24]. For instance, one study specifically described prevalence as
high as 15.4% in a cohort restricted to fetuses under 24 weeks of gestation, which is
closely aligned with the gestational window we used in this study [26]. These
discrepancies in published frequencies of heart defects may also be related to differences
in the applied methodology, including the use of histological examination of very small
hearts, the dissection protocols employed or variations in classification criteria.
Furthermore, we highlight that most studies have reported the prevalence of cardiac

defects based on the total number of autopsied fetuses, while our proportions relate
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specifically to the number of fetuses with morphological defects. This distinction might

explain the observed differences in reported frequencies.

Interestingly, the relatively high prevalence of congenital heart defects in our
study raises the hypothesis of a potential interaction between cardiac morphogenesis and
other developmental disruptions or etiological and genetic factors that may lead to
gestational loss, even though such defects are often thought to be survivable in liveborns.
As noted in prior research, cardiac development is influenced not only by genetic factors
but also environmental exposures, such as maternal smoking, alcohol consumption or
drug use during pregnancy and other teratogenic exposures [25]. These factors have also
been implicated in the development of other congenital anomalies, underscoring the
importance of genetic-environment interactions in fetal development [9, 27, 28]. In our
study, however, information on these maternal lifestyle factors was often absent or
inconsistently reported in clinical records, which made it impossible to include these
variables in the analysis, limiting our ability to explore these associations. This highlights
a relevant limitation in retrospective studies and reinforces the importance of
comprehensive maternal history in elucidating the multifactorial origins of fetal

anomalies.

In our sample of gestational losses, 40% of fetuses with cardiac defects also
presented with extracardiac anomalies, which is consistent with findings from other
studies [23-25]. The extracardiac manifestations observed, including central nervous
system and genitourinary anomalies, are also in line with the most frequently described
associations in the literature [23-25]. Although our dataset was limited in scope for a
detailed organ-system analysis, the predominance of isolated defects may also partially
reflect a selection bias inherent to the classification used, which excluded fetuses with
confirmed chromosomal anomalies from the morphological group.
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Another relevant observation in our study was that 19.5% of fetuses with
morphological anomalies were monochorionic twins presenting characteristic
complications, namely both twin-to-twin transfusion syndrome (TTTS) and twin reversed
arterial perfusion (TRAP) sequence. This proportion is considerably higher than the
expected prevalence of monochorionic gestations, suggesting an increased susceptibility
to spontaneous loss in these pregnancies. Although our study was not designed to compare
singleton and multiple gestations, these findings reinforce the well-documented risks

associated with monochorionic twin pregnancies [29, 30].

The chromosomal anomalies identified in our cohort were mostly numerical, with
trisomies 21, 13 and 18 emerging as the most frequent. This pattern correlates with
previous cytogenetic studies reporting these trisomies, but also monosomy X and
triploidies as the most prevalent chromosomal abnormalities in early gestational losses
[10, 15, 31-33]. However, monosomy X and triploidy are typically associated with very
early gestational losses (often before the 10-week mark) [34-37] and therefore do not
feature strongly in this study, which only included cases from 10 to 23 weeks and six days
of gestation. The predominance of trisomy 21 likely reflects the greater prevalence and

increased gestational viability, rather than a higher risk of fetal loss [35, 36].

In fact, chromosomal abnormalities accounted for 31.0% of our cases, lower than
the 47% to 62% prevalence found in most cytogenetic studies of spontaneous abortions
[32]. This discrepancy may be partly explained by the small number of cases in our study,
which may not have been sufficient to identify less frequently occurring chromosomal
alterations. However, this value is similar to that found by Creasy et al. (30.6%) [38] in a
study predominantly composed of later gestational losses, which are known to present
lower rates of chromosomal anomalies [32]. This variability between studies likely
reflects differences in gestational age distribution, fetal viability at the time of sample
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collection, and the success rate of karyotyping, which tend to be lower in macerated or

poorly preserved specimens.

Among the chromosomal abnormalities identified by array CGH in our cohort,
several involved regions known to be associated with neurodevelopmental disorders, such
as 15q13.3, 16p13.2, 16p11.2 and 17q11.2. These copy number variations (CNVs) are
typically characterized by their postnatal features, that include developmental delay,
autism spectrum disorders, and psychiatric symptoms, often without consistent or specific
structural abnormalities detectable during fetal development [39-43]. Although some
prenatal ultrasound findings have been described in the literature, the general prenatal
phenotype of these CN'Vs remains subtle or non-specific and frequently undetectable on
fetal autopsy or routine imaging [39, 44]. Therefore, in the context of gestational loss,
their identification may not always be related to evident morphological abnormalities.
This demonstrates the diagnostic utility of chromosomal microarray analysis, particularly
in cases with normal or unspecific fetal morphology, underscoring the value of bringing
molecular data to formalize a more comprehensive etiological evaluation beyond

morphology and facilitating appropriate reproductive counselling.

As expected, the median gestational age was significantly lower in cases with
chromosomal anomalies compared to those with morphological anomalies, reflecting the
well-known association between severe genetic defects and earlier fetal demise [32, 35,
45]. This observation aligns with existing evidence that shows that chromosomal
abnormalities are most frequently detected during the earliest gestational weeks, with a

sharp decline in prevalence after the first trimester [45].

In our study, while most fetuses with chromosomal abnormalities presented with
associated morphological alterations, three cases showed no visible external anomalies

identified on autopsy. This highlights that a normal external appearance cannot exclude a
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chromosomal abnormality, especially in the earliest stages of development [15]. Notably,
in our cohort, 86.4% of the cases with chromosomal abnormalities also presented with
morphologic anomalies, reinforcing the diagnostic value of fetal autopsy even when
genetic results are available. This complementarity between cytogenetics and
anatomopathological examination has been widely emphasized in the literature as

necessary for a complete etiological evaluation of early gestational losses [10, 15].

Conversely, several cases with major morphological anomalies had normal
karyotypes, suggesting a potential role of non-genetic factors. Teratogenic agents—such
as infections, drugs, alcohol, or hyperthermia—can interfere with organogenesis and lead
to structural anomalies despite a diploid chromosomal complement [8, 10]. This is in line
with studies showing that a substantial proportion of morphologically abnormal embryos

have a normal karyotype [15], reinforcing the multifactorial nature of gestational loss [8].

In this study, no statistically significant associations were found between the
presence of fetal anomalies and maternal factors such as age, BMI, obstetric history, or
pre-existing medical conditions. While these findings lend further support to the idea that
a considerable proportion of spontaneous abortions may result from idiopathic causes,
which may include sporadic genetic or epigenetic alterations, that are not necessarily
linked to identifiable maternal conditions [46, 47], they should be interpreted with
caution. The absence of associations may reflect limitations in sample size and incomplete
documentation of certain maternal variables, which restricted our ability to conduct a
more comprehensive analysis. It may also reflect the lack of non-chromosomal genetic
studies in certain cases, which was caused by the gradual development of the genetic

investigation protocol over the 10-year study period.

Although advanced maternal age is widely recognized as a major risk factor for

chromosomal abnormalities (particularly aneuploidies) and gestational loss [18, 20, 48],
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our analysis was unable to establish a statistically significant difference in age distribution
between the groups. This discrepancy may also partly relate to the sample size limitations
or the gestational age distribution in our cohort. Notably, the literature shows that even
after excluding all chromosomal abnormalities, the incidence of certain structural
malformations (e.g., cardiac defects, club foot, diaphragmatic hernia) increases

significantly with maternal age [20].

Contrary to what has been previously reported in the literature [49-51], no
association was found between maternal obesity and the risk of fetal anomalies in our
study. This lack of association may one more time be a reflection of our small sample
size. Additionally, the impact of obesity appears to be more pronounced in very early
losses (<8 weeks) [50], which were not represented in our sample. While obesity is a
known risk factor for many obstetric outcomes, its isolated contribution to fetal anomalies
in spontaneous abortion in selected populations such as ours remains difficult to quantify

[52, 53].

A history of previous abortion is a known risk factor for subsequent gestational
loss, with the risk increasing with the number of prior losses [18, 19]. In the present
cohort, previous gestational loss was detected in 41% of women, a higher frequency than
that described in some studies [ 19], yet this variable did not show a significant association
with fetal anomalies, which may again reflect the multifactorial and sometimes idiopathic

nature of gestational loss.

Among the maternal conditions evaluated in this study, pregestational diabetes is
the one most consistently associated with an increased risk of congenital anomalies, being
widely recognized as one of the most significant teratogenic factors in human pregnancy
[54-56]. Despite this established association, we found no significant association. This

result may be explained by the limited number of diabetic cases due to the overall sample
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size, which may have reduced the power to detect such associations. The other conditions
we evaluated, such as hypertension and autoimmune disease, are not as clearly associated
with malformations and are more commonly tied to fetal growth restriction, as evidenced

in previous studies [15, 57-60].

Although our study found no significant association between the number of
previous pregnancies and the presence of fetal anomalies, previous research indicates
different associations depending on the type of anomaly. For instance, nulliparity has been
associated with an increased incidence of cardiac and abdominal wall anomalies, as well
as amniotic band sequence while multiparity has shown to increase the incidence of limb-
reduction defects [61]. These findings could represent physiological and environmental
differences between first and subsequent pregnancies, which our dataset may not have

been sufficiently powered to detect.

Lastly, the type of conception (natural vs. medically assisted reproduction)
showed no significant difference between groups. Research in this area remains
inconsistent: some studies have found an increased risk of congenital anomalies -
especially following IVF or ICSI [62, 63], whereas others have found no significant
difference when comparing the type of conception [64]. These differences may be due to
differences in study size, standard protocol, and baseline maternal infertility. In our
sample, a lack of association may have been due to similar issues: specifically the small

sample size and the heterogeneous ART protocols.

In addition to the previously discussed limitations, it should be addressed that it is
difficult to directly compare studies such as ours with other studies due to significant
methodological differences, including variations in gestational age limits, classification

criteria, inclusion or exclusion of termination of pregnancy cases, the extent of genetic or
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pathological data available and whether chromosomal abnormalities were included or

excluded from the morphological analysis.

One of the major strengths of this study relies on the systematic use of fetal
autopsy in all cases included, performed by a team of experienced pathologists at a tertiary
center. This consistency and integration of genetic and histopathological expertise
allowed for a greater accuracy and reliability in the assessment and detection of fetal
anomalies and emphasized the limitations of relying solely on maternal history or clinical
presentation to determine etiology. Additionally, in contrast to multicentered studies
where protocols may diverge, the use of established procedures in our single institution
enhances the internal validity of the findings and provides a robust foundation for future

research in this area.

In fact, the relatively high frequency of fetal anomalies identified in our study
supports the additional diagnostic value of systematic pathological and genetic
examination. Without this investigation, many of these anomalies, especially those
involving subtle or unexpected structural defects, would likely have remained undetected
and potentially misdiagnosed as idiopathic. By providing diagnoses that may otherwise
go unrecognized, this approach contributes to an enhanced quality of reproductive
counselling and clinical decision-making in any subsequent pregnancies. Moreover,
confirming suspected anomalies or identifying an etiologic cause may provide emotional
reassurance and closure for families, as a vital part of comprehensive perinatal care [10,

13, 15, 65].

Nevertheless, it is important to emphasize that the reported presence of a fetal
anomaly does not necessarily imply causality in the gestational loss. Further investigation
is needed to better understand the pathogenic relevance of specific fetal anomalies to the

context of spontaneous abortion.
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It is also important to note that this study contains several limitations, mostly due
to the retrospective nature of the design. The data was collected through medical record
review, which often lacked completeness or contained inconsistencies due to variations
in documentation practices over the 10 year period of the study. Earlier records tended to
be less detailed, reflecting the evolving standards in clinical reporting and coding, which

may have contributed to the potentially downplayed associations with fetal anomalies.

Additionally, the implementation of genetic testing protocols also varied
significantly during the study period, leading to a heterogeneous availability of genetic
data across the cases. In fact, genetic analysis was not performed in 62 cases, due to lack
of cellular growth for karyotyping or not being clinically requested at the time. Besides,
of the remaining cases, several did not undergo extended genetic investigations, such as
gene panels or exome sequencing, which could have helped identify additional anomalies
of genetic origin. This may have contributed to a potential underestimation of the true

prevalence of chromosomal or other genetic abnormalities in our study.

Furthermore, although all cases included had macroscopic fetal material,
pathological examination of fetuses is frequently limited by incomplete specimens or
degraded tissues, especially in more advanced stages of maceration, which may

compromise the identification of subtle morphological anomalies.

Lastly, while the emphasis on specialized expertise increases both the internal
consistency and overall diagnostic accuracy of the study population, the setting of data
collection (a single tertiary referral center) imposes some potential limitations. Verily, as
a differentiated hospital, our institution receives a high number of referred cases,
particularly those with suspected fetal or maternal pathology. This may have contributed
to a greater prevalence of fetal anomalies in our study population than in the general

obstetric population, which may have introduced some referral bias. As such, the external
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generalizability of our findings may be limited, especially when applied to different

healthcare settings, ethnic groups, or populations without access to universal healthcare.

Further prospective studies with broader and more diverse populations are needed
to explore associations with maternal or fetal risk factors, including stratification by
anomaly subtype and gestational age. Ultimately a more comprehensive understanding of
fetal anomalies in spontaneous abortion is essential for developing more targeted
preventive strategies, inform clinical decision-making and guide preconception and
prenatal interventions aimed at reducing the incidence and burden of spontaneous

abortion.
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Conclusion

In conclusion, the high prevalence of fetal anomalies in late spontaneous abortions
reinforces the importance of performing fetal autopsy and genetic analysis to enhance
diagnostic accuracy and support informed reproductive counseling. Accordingly, the
integration of clinical, genetic and pathological data represents a major strength of this
study, providing a multidimensional comprehensive overview on fetal anomalies and

their contribution to gestational loss.
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Table 1. Distribution of Fetal Anomalies by Type (n =71)

Type of anomaly n %
Chromosomal anomalies 22 31.0
Morphological anomalies 41 57.7
Other Anomalies 8 11.3
- Anomalies secondary to severe oligohydramnios (6) (8.5)
- Amniotic band syndrome (2) (2.8)
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Table 2. Classification of morphological anomalies by category (n = 41)

Classes of Morphological Anomalies n %
Nervous system anomalies 1 2.4
Polymicrogyria 1 2.4
Cardiac defects 6 14.6
Complete atrioventricular septal defect 2 4.9
Perimembranous ventricular septal defect 2 4.9
Perimembranous ventricular septal defect + pulmonary 1 2.4
hypoplasia
Atrial septal defect (ostium primum) 1 2.4
Respiratory anomalies 1 2.4
Laryngeal anomaly / hyoid bone malformation 1 2.4
Gastrointestinal anomalies 1 2.4
Epithelial hepatoblastoma 1 2.4
Abdominal wall defects 1 24
Omphalocele 1 2.4
Cystic hygroma 1 2.4
Fetal growth restriction (FGR) 15 36.6
Specific anomalies of monochorionic twins 8 19.5
Twin reversed arterial perfusion (TRAP) sequence 4 9.8
Twin-to-twin transfusion syndrome (recipient, fetal hydrops) 2 49
Twin-to-twin transfusion syndrome (donor, FGR) 2 49
Multiple anomalies 7 17.1
Right heart hypoplasia + pulmonary hypoplasia + nervous 1 24
system anomaly '
Fetal growth restriction + fetal hydrops 1 2.4
Fetal growth restriction + Cystic hygroma 1 2.4
Parachute mitral valve + incomplete pulmonary fissures 1 2.4
Cardiac chamber asymmetry + mild left pelvicalyceal dilation 1 2.4
Omphalocele + intestinal malrotation + short colon 1 2.4
Craniofacial abnormalities + complex cardiac defects + 1 24

omphalocele + anal atresia + bladder dilatation
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Table 3. Chromosomal anomalies detected by fetal autopsy and complementary
genetic study (n = 22)

Chromosomal anomaly n %

Identified by conventional karyotyping 16 72.7
Trisomy 13 4 18.2
Trisomy 18 2 9.1
Trisomy 21 6 27.3
Triploidy (69,XXX) 1 4.5
Turner Syndrome (45,X) 1 4.5
Klinefelter Syndrome (47,XXY) 1 4.5
47,XY,+mar[3]/46,XY[28] 1 4.5
Identified by array CGH 6 27.3
6p22.2p22.1 Microduplication Syndrome 1 4.5
15q13.2q13.3 Microduplication Syndrome 1 4.5
16p13.2 Microdeletion Syndrome 1 4.5
16p11.2p11.2 Microduplication Syndrome 1 4.5
17q11.2 Microdeletion Syndrome 1 4.5
18 Microdeletion and Microduplication Syndrome* 1 4.5

*Specific alteration identified by array CGH: arr[GRCh37] 18p11.32p11.2(118,760_14,951,330)x1,18q12.1q23(20,704,842_78,010,032)x3
(nomenclature according to ISCN 2024 [17])
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Table 4. Maternal, Obstetric, and Fetal Characteristics According to the Presence
of Fetal Anomalies

Variables Overall Samplet Without Anomalies With Anomalies Value*
P Frequency$ (%) Frequency$ (%) P

1(31\’“13 ) Underweight 5 (3.6) 5 (100.0) 0 (0.0)

n=137
Normal 74 (54.0) 37 (50.0) 37 (50.0) 0,130
Overweight 41 (29.9) 24 (58.5) 17 (41.5) '
Obesity 17 (12.4) 11 (64.7) 6 (35.3)

I(Vurrllb(e); of gestations 1 58 (34.1) 34 (58.6) 24 (41.4)

n=17
2 65 (38.2) 41 (63.1) 24 (36.9) 0.868
3 or More 47 (27.7) 28 (59.6) 19 (40.4)

lglurrllbgg of deliveries 0 95 (55.9) 56 (58.9) 39 (41.1)

n=17
1 50 (29.4) 31 (62.0) 19 (38.0) 0920
2 18 (10.6) 11 (61.1) 7 (38.9) '
3 or More 7 (4.1) 5(71.4) 2 (28.6)

History of previous Yes 70 (41.2) 41 (58.6) 29 (41.4)

abortions 0.653

(n=170) No 100 (58.8) 62 (62.0) 38 (38.0)

History of ectopic Yes 3(1.8) 1(33.3) 2 (66.7)

pregnancy 0.562t

(n=170) No 167 (98.2) 102 (61.1) 65 (38.9)

Monitored pregnancy Yes 153 (94.4) 90 (58.8) 63 (41.2)

(n=162) 0.739t
No 9 (5.6) 6 (66.7) 3(33.3)

Previous pathology Yes 60 (33.3) 33 (55.0) 27 (45.0)

(n=180) 0.281
No 120 (66.7) 76 (63.3) 44 (36.7)

Type of pregnancy Natural conception 143 (85.1) 86 (60.1) 57 (39.9)

(n=168) 0.989
Medically assisted conception 25 (14.9) 15 (60.0) 10 (40.0)

Sex of the aborted fetus  Mgle 101 (56.1) 64 (63.4) 37 (36.6)

(n=180) 0.383
Female 79 (43.9) 45 (57.0) 34 (43.0)

F Percentages in this column are calculated relative to the total number of valid cases for each variable (may vary due to
missing data).

§ Percentages in these columns are row percentages (relative to the total within each category).

t Fisher’s exact test was used instead of the Pearson chi-square test due to expected cell count < 5 in at least one cell.
*p-value <0.05 are considered significant.
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Table 4a. Distribution of Maternal Pathologies among cases with and without Fetal

Anomalies (only positive cases shown)

Type of patholo Without Anomalies With Anomalies

(lff 180§) i Overall Samplet Frequency$ (%) Frequency?$ (%) p-Value*®
Hypertension 7 (3.9) 2 (28.6) 5(71.4) 0.114+%
Diabetes mellitus 14 (7.8) 9 (64.3) 5(35.7) 0.766
Autoimmune disease 10 (5.6) 4 (40.0) 6 (60.0) 0.196t
Psychiatric disorder 7 (3.9) 4 (57.1) 3 (42.9) 1.000t
Infectious comorbidity 4(2.2) 4 (100.0) 0(0.0) 0.155t
Uterine Fibroids (Myoma) 5(2.8) 3(60.0) 2 (40.0) 1.000t
Uterine malformation 1(0.6) 0(0.0) 1(100.0) 0.394t
Uterine surgery 11 (6.1) 5 (45.5) 6 (54.5) 0.347t
Other pathology 13(7.2) 6 (46.2) 7 (53.8) 0.270

} Percentages in this column are calculated relative to the total number of valid cases for each variable (may vary due to

missing data).

§ Percentages in these columns are row percentages (relative to the total within each category).
t Fisher’s exact test was used instead of the Pearson chi-square test due to expected cell count < 5 in at least one cell.
*p-value <0.05 are considered significant.

42



Table 5. Maternal Age and Gestational Age at Loss in Cases with and without

Fetal Anomalies

Variables* Without Anomalies With Anomalies p-Value (Mann-

(n=180) (n=109) (n=71) Whitney U)**

Maternal Age Median (Q1-Q3) 33 (28-37) 32 (28-37) 0,987
Minimum-Maximum 16-47 19-48 .

Gestational Age Median (Q1-Q3) 18 (14-21) 16 (13-19)

(completed weeks) 0.075
Minimum-Maximum 10-23 11-23

*Interquartile range (IQR = Q3 - Q1).

** p-value <0.05 are considered significant.
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team including...”
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ensured compatibility with the study objectives.”
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analyses. If applicable, was characterized as underweight...”
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Statistical methods 12 (a) Describe all statistical
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used to control for
confounding
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used to examine subgroups
and interactions

(c) Explain how missing data
were addressed

(d) If applicable, explain how
loss to follow-up was
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(e) Describe any sensitivity

analyses

Page 13 (paragraph 3): “Descriptive analysis was
conducted: categorical variables were
expressed...”

Page 12 (paragraph 4): “Cases were then divided
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(B) fetuses without anomalies. A comparative
analysis between these groups was
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Page 13 (paragraphs 1 and 2): “congenital
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groups...”; “Morphological anomalies were further
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Results

Participants
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individuals at each stage of
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eligible, included in the study,
completing follow-up, and
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participation at each stage
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Page 15 (paragraph 1): “Of the 180 spontaneous
abortions included and analyzed in this study...”

Page 16 (paragraph 3): “In 7 cases, analysis was
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to lack of cell growth. In the remaining 55 cases,
genetic testing was not performed, either because
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Descriptive data
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demographic, clinical, social)
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and potential confounders
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participants with missing data
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Page 17 (paragraph 3): “Of the 180 spontaneous
pregnancy losses analyzed, male fetuses were
reported to be slightly more frequent than
female...”

Pages 39-41 (Tables 4, 4a and 5): number of valid
cases indicated as “n=__" in each table and
category.

Not applicable, as this study does notinclude a
follow-up period.

Outcome data

15*  Report numbers of outcome
events or summary measures

over time

Page 15 (paragraph 1): “fetal anomalies were
identified in 71 fetuses (39.4%), while no
anomalies were identified in the remaining 109 of
the cases (60.6%), either in fetal autopsy or
genetic analysis.”

The detailed distribution of anomaly types is
described in Pages 38-40 (Tables 1, 2 and 3)

Main results
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(a) Give unadjusted estimates and, if
applicable, confounder-adjusted
estimates and their precision (eg, 95%
confidence interval). Make clear which
confounders were adjusted for and why

they were included

(b) Report category boundaries when

continuous variables were categorized
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estimates of relative risk into absolute
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Page 18 (paragraph 1): “no statistically significant
differences were found between fetuses with and
without anomalies concerning maternal age (p =
0.987), number of pregnancies (p = 0.868),
deliveries (p = 0.920), BMI (p =0.130) ...”

Pages 41-43 (Tables 4, 4a and 5)

Page 17 (paragraph 4): “had a BMI that fell within
the normal range (54.0%), while 29.9% were
overweight, 12.4% were classified as obese and
only a small percentage of the sample categorized
as underweight (3.6%).”
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calculated.
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Other analyses
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analyses of subgroups and interactions,
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cases with chromosomal and morphological
anomalies regarding gestational age at fetal loss:

Page 18 (paragraphs 3 and 4): “gestational age at
fetal loss was significantly lower in cases of
chromosomal anomalies... (p =0.004, Mann
Whitney U test).”; “The median maternal age was
slightly higher in the chromosomal anomaly
group... although this difference was not
statistically significant (p = 0.445, Mann-Whitney
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Discussion

Key results
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Summarise key results with reference to
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Page 19 (paragraph 1): “. Among cases with
abnormalities, the most frequent were
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Page 23 (paragraph 2): “As expected, the median
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with chromosomal anomalies...”

Page 27 (paragraph 2): “In fact, the relatively high
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Limitations
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and magnitude of any potential bias

Page 24 (paragraph 2): “The absence of
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of the design...”; “the implementation of genetic
testing protocols also varied significantly during
the study period...”; “Furthermore, although all
cases included had macroscopic fetal
material...”; “as a differentiated hospital, our
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Interpretation

20
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results considering objectives,
limitations, multiplicity of analyses,
results from similar studies, and other

relevant evidence

Page 30 (paragraph 1): “the high prevalence of
fetal anomalies in late spontaneous abortions
reinforces the importance of performing fetal
autopsy and genetic analysis to enhance
diagnostic accuracy and support informed
reproductive counseling.”

Generalisability

21

Discuss the generalisability (external
validity) of the study results

Page 28 (paragraph 4): “As such, the external
generalizability of our findings may be limited,
especially when applied to different healthcare
settings...”
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involved in the conception and design, or analysis and interpretation of the data; the
drafting of the paper, revising it critically for intellectual content; and the final approval
of the version to be published; and that all authors agree to be accountable for all
aspects of the work.
e Further information about this article type: Methods articles are a medium length,
peer-reviewed article type that describes an advancement or development of current
methods and research procedures. These should include adequate and appropriate
validation to be considered. Any datasets associated with the paper must publish all
experimental controls and make full datasets available where possible. If there are
concerns about identifying factors in datasets, these should be discussed with the
Editor-in-Chief prior to submission.
e Please note, that authors submitting protocol and methodology articles have the
option to share their methods on protocols.io. Please note, this is not required for
submission but is encouraged.

e Should be written with the following elements in the following order: title page;
abstract; keywords; main text introduction, materials and methods, results, discussion;
acknowledgments; declaration of interest statement; author contributions statement;
references; appendices (as appropriate); table(s) with caption(s) (on individual pages);
figures; figure captions (as a list).
e Should contain a structured abstract of 150 words.

o Introduction, Methods, Results, Discussion.
e Should contain between 3 and 6 keywords. Read making your article more

discoverable, including information on choosing a title and search engine optimization.
Style Guidelines

Please refer to these quick style guidelines when preparing your paper, rather than any

published articles or a sample copy.
Please use American spelling style consistently throughout your manuscript.
Please use double quotation marks, except where “a quotation is ‘within” a quotation”.

Please note that long quotations should be indented without quotation marks.

Formatting and Templates

Papers may be submitted in Word or LaTeX formats. Please do not submit your paper as
a PDF. Figures should be saved separately from the text. To assist you in preparing your
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paper, we provide formatting template(s).

Word templates are available for this journal. Please save the template to your hard

drive, ready for use.

A LaTeX template is available for this journal. Please save the LaTeX template to your

hard drive and open it, ready for use, by clicking on the icon in Windows Explorer.

If you are not able to use the template via the links (or if you have any other template
queries) please contact us here.

References

Please use this T&F standard NLM reference style when preparing your paper. An

EndNote output style is also available to assist you.

Taylor & Francis Editing Services

To help you improve your manuscript and prepare it for submission, Taylor & Francis
provides a range of editing services. Choose from options such as English Language
Editing, which will ensure that your article is free of spelling and grammar errors,
Translation, and Artwork Preparation. Taylor & Francis Editing Services can also help you
create research promotion materials, including infographics, video abstracts, lay
summaries and graphical abstracts, to support your article’s impact. For more

information, including pricing, visit this website.

Checklist: What to Include

1. Author details. Please ensure everyone meeting the International Committee of
Medical Journal Editors (ICMJE) requirements for authorship is included as an author of
your paper. Please ensure all listed authors meet the Taylor & Francis authorship
criteria. All authors of a manuscript should include their full name and affiliation on the
cover page of the manuscript. Where available, please also include ORCiDs and social
media handles (Facebook, Twitter or LinkedIn). One author will need to be identified as
the corresponding author, with their email address normally displayed in the article PDF
(depending on the journal) and the online article. Authors’ affiliations are the affiliations
where the research was conducted. If any of the named co-authors moves affiliation
during the peer-review process, the new affiliation can be given as a footnote. Please
note that no changes to affiliation can be made after your paper is accepted. Read more
on authorship.
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2. CRediT Roles. From February 2025, this journal collects CRediT roles as part of the
submission process and includes them on published articles when supplied by the
authors. You may be required to provide CRediT roles (contributor details) for yourself
and your co-authors. For more information about CRediT visit Author Services.

3. Graphical abstract (optional). This is an image to give readers a clear idea of the
content of your article. It should be a maximum width of 525 pixels. If your image is
narrower than 525 pixels, please place it on a white background 525 pixels wide to
ensure the dimensions are maintained. Save the graphical abstract as a .jpg, .png, or
tiff. Please do not embed it in the manuscript file but save it as a separate file, labelled
GraphicalAbstract1. Taylor & Francis Editing Services provides a graphical abstract
creation service for a fee.

4. You can opt to include a video abstract with your article. Find out how these can help
your work reach a wider audience, and what to think about when filming. Taylor &
Francis Editing Services provides a video abstract creation service for a fee.

5. Funding details. Please supply all details required by your funding and grant-awarding
bodies as follows:

For single agency grants

This work was supported by the [Funding Agency] under Grant [number xxxx].

For multiple agency grants

This work was supported by the [Funding Agency #1] under Grant [number xxxxJ;
[Funding Agency #2] under Grant [number xxxx]; and [Funding Agency #3] under Grant
[number xxxx].

6. Disclosure statement. This is to acknowledge any financial or non-financial interest
that has arisen from the direct applications of your research. If there are no relevant
competing interests to declare please state this within the article, for example: The
authors report there are no competing interests to declare. Further guidance on what is a
conflict of interest and how to disclose it.

7. Data availability statement. If there is a data set associated with the paper, please
provide information about where the data supporting the results or analyses presented
in the paper can be found. Where applicable, this should include the hyperlink, DOI or
other persistent identifier associated with the data set(s). Templates are also available to
support authors.

8. Data deposition. If you choose to share or make the data underlying the study open,
please deposit your data in a recognized data repository prior to or at the time of
submission. You will be asked to provide the DOI, pre-reserved DOI, or other persistent
identifier for the data set.

9. Supplemental online material. Supplemental material can be a video, dataset, fileset,

sound file or anything which supports (and is pertinent to) your paper. Articles with
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extenders, such as infographics or video summaries, are up to 108% more likely to be
downloaded (based on data in May 2024 from Plain Language Summary of Publication
and Clinical Trial Protocol articles published in Future Oncology in 2023). We publish
supplemental material online via Figshare. Find out more about supplemental material
and how to submit it with your article. Taylor & Francis Editing Services can help you
create research promotion materials, including infographics, video abstracts, lay
summaries and graphical abstracts, to support your article’s impact. For more
information, including pricing, visit this website.

10. Figures. Figures should be high quality (1200 dpi for line art, 600 dpi for grayscale and
300 dpi for colour, at the correct size). Figures should be supplied in one of our
preferred file formats: PS, JPEG, TIFF, or Microsoft Word (DOC or DOCX) files are
acceptable for figures that have been drawn in Word. For information relating to other
file types, please consult our Submission of electronic artwork document.

11. Tables. Tables should present new information rather than duplicating what is in the
text. Readers should be able to interpret the table without reference to the text. Please
supply editable files.

12. Equations. If you are submitting your manuscript as a Word document, please ensure
that equations are editable. More information about mathematical symbols and
equations.

13. Units. Please use Sl units (non-italicized).

Using Third-Party Material

You must obtain the necessary permission to reuse third-party material in your article.
The use of short extracts of text and some other types of material is usually permitted,
on a limited basis, for the purposes of criticism and review without securing formal
permission. If you wish to include any material in your paper for which you do not hold
copyright, and which is not covered by this informal agreement, you will need to obtain
written permission from the copyright owner prior to submission. More information on
requesting permission to reproduce work(s) under copyright.

Disclosure Statement

Please include a disclosure statement, using the subheading “Disclosure of interest.” If
you have no interests to declare, please state this (suggested wording: The authors report
there are no competing interests to declare). For all NIH/Welcome-funded papers, the
grant number(s) must be included in the declaration of interest statement. Read more

on declaring conflicts of interest.
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Clinical Trials Registry

In order to be published in a Taylor & Francis journal, all clinical trials must have been
registered in a public repository, ideally at the beginning of the research process (prior
to participant recruitment). Trial registration numbers should be included in the
abstract, with full details in the methods section. Clinical trials should be registered
prospectively - i.e. before participant recruitment. However, for clinical trials that have
not been registered prospectively, Taylor & Francis journals requires retrospective
registration to ensure the transparent and complete dissemination of all clinical trial
results which ultimately impact human health. Authors of retrospectively registered
trials must be prepared to provide further information to the journal editorial office if
requested. The clinical trial registry should be publicly accessible (at no charge), open to
all prospective registrants, and managed by a not-for-profit organization. For a list of
registries that meet these requirements, please visit the WHO International Clinical

Trials Registry Platform (ICTRP). The registration of all clinical trials facilitates the sharing
of information among clinicians, researchers, and patients, enhances public confidence

in research, and is in accordance with the ICMJE guidelines.

Complying with Ethics of Experimentation

Please ensure that all research reported in submitted papers has been conducted in an
ethical and responsible manner, and is in full compliance with all relevant codes of
experimentation and legislation. All original research papers involving humans, animals,
plants, biological material, protected or non-public datasets, collections or sites, must
include a written statement in the Methods section, confirming ethical approval has
been obtained from the appropriate local ethics committee or Institutional Review
Board and that where relevant, informed consent has been obtained. For animal
studies, approval must have been obtained from the local or institutional animal use
and care committee. All research studies on humans (individuals, samples, or data) must
have been performed in accordance with the principles stated in the Declaration of

Helsinki. In settings where ethics approval for non-interventional studies (e.g. surveys) is
not required, authors must include a statement to explain this. In settings where there
are no ethics committees in place to provide ethical approval, authors are advised to
contact the Editor to discuss further. Detailed guidance on ethics considerations and
mandatory declarations can be found in our Editorial Policies section on Research
Ethics.

Consent
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All authors are required to follow the ICMJE requirements and Taylor & Francis Editorial

Policies on privacy and informed consent from patients and study participants. Authors
must include a statement to confirm that any patient, service user, or participant (or that
person’s parent or legal guardian) in any type of qualitative or quantitative research, has
given informed consent to participate in the research. For submissions where patients
or participants can be potentially identified (e.g. a clinical case report detailing their
medical history, identifiable images or media content, etc), authors must include a
statement to confirm that they have obtained written informed consent to publish the
details from the affected individual (or their parents/guardians if the participant in not
an adult or unable to give informed consent; or next of kin if the participant is
deceased). The process of obtaining consent to publish should include sharing the
article with the individual (or whoever is consenting on their behalf), so that they are
fully aware of the content of the article before it is published. Authors should familiarize

themselves with our policy on participant/patient privacy and informed consent. They

may also use the Consent to Publish Form, which can be downloaded from the same
Author Services page.

Health and Safety

Please confirm that all mandatory laboratory health and safety procedures have been
complied within the course of conducting any experimental work reported in your
paper. Please ensure your paper contains all appropriate warnings on any hazards that
may be involved in carrying out the experiments or procedures you have described, or

that may be involved in instructions, materials, or formulae.

Please include all relevant safety precautions; and cite any accepted standard or code of
practice. Authors working in animal science may find it useful to consult the
International Association of Veterinary Editors’ Consensus Author Guidelines on Animal

Ethics and Welfare and Guidelines for the Treatment of Animals in Behavioural Research

and Teaching. When a product has not yet been approved by an appropriate regulatory
body for the use described in your paper, please specify this, or that the product is still

investigational.

Submitting Your Paper

This journal uses Taylor & Francis' Submission Portal to manage the submission process.

The Submission Portal allows you to see your submissions across Taylor & Francis'
journal portfolio in one place. To submit your manuscript please click here.
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If you are submitting in LaTeX, please convert the files to PDF beforehand. The PDF
should be uploaded as the “Manuscript - with author details”/”Manuscript - anonymous”
file. You will also need to upload your LaTeX source files, which should be uploaded as a

single zip file alongside your submission and marked as “LaTeX Source Files”.

Please note that Fetal and Pediatric Pathology uses Crossref™ to screen papers for
unoriginal material. By submitting your paper to Fetal and Pediatric Pathology you are
agreeing to originality checks during the peer-review and production processes.

On acceptance, we recommend that you keep a copy of your Accepted Manuscript. Find

out more about sharing your work.

Data Sharing Policy

This journal applies the Taylor & Francis Basic Data Sharing Policy. Authors are

encouraged to share or make open the data supporting the results or analyses
presented in their paper where this does not violate the protection of human subjects
or other valid privacy or security concerns.

Authors are encouraged to deposit the dataset(s) in a recognized data repository that
can mint a persistent digital identifier, preferably a digital object identifier (DOI) and
recognizes a long-term preservation plan. If you are uncertain about where to deposit
your data, please see this information regarding repositories.

Authors are further encouraged to cite any data sets referenced in the article and

provide a Data Availability Statement.

At the point of submission, you will be asked if there is a data set associated with the
paper. If you reply yes, you will be asked to provide the DOI, pre-registered DO,
hyperlink, or other persistent identifier associated with the data set(s). If you have
selected to provide a pre-registered DOI, please be prepared to share the reviewer URL
associated with your data deposit, upon request by reviewers.

Where one or multiple data sets are associated with a manuscript, these are not
formally peer-reviewed as a part of the journal submission process. It is the author’s
responsibility to ensure the soundness of data. Any errors in the data rest solely with
the producers of the data set(s).

Publication Charges

There are no submission fees, publication fees or page charges for this journal.
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Color figures will be reproduced in color in your online article free of charge. If it is
necessary for the figures to be reproduced in color in the print version, a charge will

apply.

Charges for color figures in print are £300 per figure ($400 US Dollars; $500 Australian
Dollars; €350). For more than 4 color figures, figures 5 and above will be charged at £50
per figure ($75 US Dollars; $100 Australian Dollars; €65). Depending on your location,
these charges may be subject to local taxes.

Copyright Options

Copyright allows you to protect your original material, and stop others from using your
work without your permission. Taylor & Francis offers a number of different license and
reuse options, including Creative Commons licenses when publishing open access. Read
more on publishing agreements.

Complying with Funding Agencies

We will deposit all National Institutes of Health or Wellcome Trust-funded papers into
PubMedCentral on behalf of authors, meeting the requirements of their respective open
access policies. If this applies to you, please tell our production team when you receive
your article proofs, so we can do this for you. Check funders’ open access policy
mandates here. Find out more about sharing your work.

My Authored Works

On publication, you will be able to view, download and check your article’s metrics

(downloads, citations and Altmetric data) via My Authored Works on Taylor & Francis

Online. This is where you can access every article you have published with us, as well as

your free eprints link, so you can quickly and easily share your work with friends and
colleagues.

We are committed to promoting and increasing the visibility of your article. Here are

some tips and ideas on how you can work with us to promote your research.

Queries

If you have any queries, please visit our Author Services website or contact us here.

Updated 11th February 2025
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National Library of Medicine (NLM) is a member of the National Information Standards Organization
and its various published standards have been adopted for the Library’s MEDLINE/PubMed
database. See https://www.nIm.nih.gov/citingmedicine/ for complete guidance, including less
frequently used reference types. Please note that Taylor & Francis does not require the inclusion of
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Placement References are numbered consecutively in the order in which they are first
mentioned in the text. Identify references in text, tables, and captions by
bracketed numbers [1], and provide a list of references at the end of the
article in numerical order with square brackets around the numbers. Reuse
the original number assigned to the reference each time a reference is
repeated in the text.

Insert the citation numbers at the relevant place in the text, inside any
adjacent punctuation mark. Examples:

Myopathy typically occurs in fewer than one in 10,000 patients on standard
doses [1].

This approach was successfully implemented by Benders et al. [30] and
Zhao [31] for modular NN.

For this purpose, the NNs were widely used in structural inverse problems
[24], damage identification [14,25], or parameters estimation [26], among
many applications.

Multiple references | When citing multiple references, use commas (without spaces) to separate
them. Use an unspaced en dash to join inclusive first and last numbers,
e.g. [2,3,4,5,7,10] would be abbreviated to [2-5,7,10]. Examples:

Compared to the initial shape, the optimized surface shape can
substantially improve the structural characteristics [12,13].

Most of the optimization methods proposed in previous studies are
parametric methods [3-7].

See, for example, [1,3,10-13,15-20,22-25,27,28].
For some work along these lines, see [3,13,17,18,27].

The crack boundary was discretized using 10 discontinuous quadratic
elements, where the crack-tip elements are discontinuous quarter-point

[see 17,28].
Reference citing Give a number even if the author is named in the text:
author name(s) in Jones [10] has argued that ...

the text Jones and Smith [12] have argued that ...

If you want to name more than two authors in the text, use:
Jones et al. [3] have argued that ...

Repeat mentions in | Other efforts are including the perturbation method described in
the same paragraph | [8,11,12,16] and the perturbation method described in [11,15].

Page number Jones [10,p.23-27] states that ...

Note that page numbers in the text are different from those in the reference
list, with no space before or after the page number. Do not elide page
number ranges. Use an unspaced en dash between page numbers.
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In the text and in the reference list NLM uses p. rather than pp.

With a quotation

Author maintains that “This is author’s quoted text” [1,p.3].

Personal
communication

References to personal communications are cited only in the text.

... and most of these proved to be fatal (2003 letter from RS Grant to me;
unreferenced, see “Notes”) ...

Tables and figures

Table and figure
captions

References cited only in tables or figure captions should be numbered in
accordance with the sequence established by the first identification in the
text of the particular table or figure.

Reference list

Order

Numerical order based on first appearance in the text.

Form of author
name

Journal titles

Surname and initials.

Capitalize surnames and enter spaces within surnames as they appear in
the document you are citing, e.g. Van Der Horn or van der Horn; De Wolf or
de Wolf or DeWolf.

Initials follow surname without punctuation, without spaces or full points
between initials, e.g. Author AA.

Place family designations of rank after the initials, without punctuation, e.g.
Author AA Jr.

See http://www.ncbi.nlm.nih.gov/books/NBK7282/ for further guidance.

Journal titles are abbreviated according to ISO 4. See
http://www.issn.org/services/online-services/access-to-the-ltwa/

Journal title abbreviations should not include full points, except at the end
of the title; see examples below. Do not abbreviate journal titles consisting
of a single word.

Issue numbers

The month is omitted if the journal is continuously paginated throughout the
volume. The issue number can be omitted if the journal is paginated
consecutively through the volume, but it is not incorrect to include it.

DOls

Digital object identifiers (DOIs) are commonly featured in reference
entries for journal articles, as well as in entries for other types of
electronic resources. Authors do not need to include DOIs for published
journal articles when preparing manuscripts. If they are retrievable from
registries, the DOIs for published journal articles will be added to entries
as links during the production process.
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Author AA. Title of article. Abbreviated Journal Title.
Date;volume(number):pages. doi: ######

MacGregor RJ. A functional view of consciousness and its relations in brain.
J Integr Neurosci. 2004;3(3):253-266. doi: 10.1142/s0219635204000531

Prokai-Tatrai K, Prokai L. Modifying peptide properties by prodrug design
for enhanced transport into the CNS. Prog Drug Res. 2003;61:155-188.
doi: 10.1007/978-3-0348-8049-7_6

Veronesi U, Maisonneuve P, Decensi A. Tamoxifen: an enduring star. J
Natl Cancer Inst. 2007;99(4):258—-260. doi: 10.1093/jnci/djk072

Meneton P, Jeunemaitre X, de Wardener HE, et al. Links between dietary
salt intake, renal salt handling, blood pressure, and cardiovascular
diseases. Physiol Rev. 2005;85:679—715. doi:
10.1152/physrev.00056.2003

International Society for the Study of Trauma. Guidelines for
treating dissociative identity disorder in adults, third revision. J
Trauma Dissociation. 2011;12(2):115-187. doi:
10.1080/15299732.2011.537247

Physician oversight of specialized emergency medical services.
Prehosp Emerg Care. 2019;23(4):590-591. doi:
10.1080/10903127.2018.1551452

Translate non-English titles into English where possible; place the
translation in square brackets. Place the original language title or
romanized title before the translation. Capitalize only the first word of the
title, proper nouns, proper adjectives, acronyms, and initialisms unless the
conventions of a particular language require other capitalization. Indicate
the language after the pagination:

Berrino F, Gatta G, Crosignani P. [Case-control evaluation of screening
efficacy]. Epidemiol Prev. 2004,;28:354—359. Italian.

Wilkniss SM, Hunter RH, Silverstein SM. Traitement multimodal de
I'agressivité et de la violence chez des personnes souffrant de psychose
[Multimodal treatment of aggression and violence in individuals with
psychosis]. Santé Ment Que. 2004 Autumn;29(2):143-174. French. doi:
10.7202/010835ar
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Include any date of update or revision and a date of citation in square
brackets following the date of publication. Use the dates for the individual
journal article being cited.

If the location (pagination) of the article is not provided, provide the DOI or
URL of the article. Do not include a full point at the end of DOI or URL
addresses.

Author B. Title of article. Abbreviated Journal Title. Year [cited date]; [page
length]. doi: ####HHHH

Gurnani B, Christy J, Kaur K, et al. Successful management of Pythium
insidiosum keratitis masquerading as dematiaceous fungal keratitis in an
immunosuppressed Asian male. Ocul Immunol Inflamm. 2023 [cited 2023
March 2]; [4 p.]. doi: 10.1080/09273948.2023.2179495

Author AA. Article title. Abbreviated Journal Title. Forthcoming. [cited
Date]:[pages]. [Format] available at [URL or DOI]

Zheng H, Ng F, Liu Y, et al. Spatial and circadian regulation of cry in
Drosophila. J Biol Rhythms. Forthcoming. [cited 2008 Aug 11]:[18 p.].
Author’'s manuscript available at
http://www.pubmedcentral.nih.gov/articlerender.fcgi?tool=pubmed&pubmed
id=18663236 PubMed Central; PMCID: PMC2504742.

McDonnall MC, Steverson A, Sessler Trinkowsky R, et al. Assistive
technology use in the workplace by people with blindness and low vision:
perceived skill level, satisfaction, and challenges. Forthcoming. Assist
Technol. [accessed 2023 May 24]:[25 p.]. Accepted author version
available at doi: 10.1080/10400435.2023.2213762

If a journal article has supplemental material accompanying it in the
form of a CD-ROM, DVD, or other medium, begin by citing the article.
Add the phrase “Accompanied by:” followed by a description of the
medium.

Author AH. Article title. Abbreviated Journal Title.
Date;volume(number):pages. Accompanied by: Video on CD-ROM.
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Realizacao de Investigacao

Deliberado concordar, nos
termos legais em vigor.

Exmo(a). Senhor(a) Presidente do C e AT ICAT S :
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Espontaneo: Um Estudo Clinico e Patolégico

Pretendendo realizar no(s) Servico(s) de:
Servigo de Obstetricia e Servico de Anatomia Patolégica

a investigagdo em epigrafe, solicito a V. Exa., na qualidade de Investigador/Promotor, autoriza-
¢ao para a sua efetivacdo.

Para o efeito, anexo toda a documentagéo referida no dossier da Comissdo de Etica do Centro
Hospitalar Universitdrio de Sdo Jodo respeitante & investigagdo, & qual enderecei pedido de apre-

ciagdo e parecer.

Com os melhores cumprimentos. O Investigador/ Promotor
Assinado por: iRIS ALEXANDRA COSTA
RODRIGUES
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Parecer da Comissao de Etica do

Centro Hospitalar Universitario de Sao Joo

Unidade Local de Satde de S&o Joao

Titulo do Projeto: Analise Retrospetiva de Alteragbes Morfologicas em Fetos de Abortamento Espontaneo:

Um estudo Clinico e Patoldgico

Nome da Investigadora Principal: iris Alexandra Costa Rodrigues (estudante do MIMED da FMUP). Serao

co-investigadoras a Prof.2 Doutora Carla Ramalho e a Dra. Susana Guimaraes.

Onde decorre o Estudo: Nos Servicos de Obstetricia e Anatomia Patologica da ULS de Sao Jozo.

Apresentou declaragdo da Dra. Marina Moucho, diretora do Servico de Obstetricia e da Prof.2
Fatima Carneiro, diretora do Servigo de Anatomia Patolégica. A profissional de ligacéo sera a Prof.?
Carla Ramalho.

Objetivos do Estudo:

Doutora

Doutora

Identificar e caracterizar as alteragdes morfologicas observadas em fetos de abortamento espontaneo, com

0 objetivo de esclarecer a etiologia e fatores associados.
Estudo realizado no ambito do Mestrado Integrado em Medicina da FMUP, sob orientag&o da Prof.3
Carla Ramalho.

Concecido e Pertinéncia do estudo:
O estudo ¢é pertinente e adequado, porquanto consta no protocolo submetido & CE: “Este estudo ab
tema com pouca literatura disponivel, oferecendo uma mais-valia ao fornecer percecdes important
as possiveis causas do abortamento espontaneo. Permite, assim, ajudar na compreensio
possivelmente na melhoria dos cuidados preventivos’.

Seréo incluidos todos os fetos de abortamento espontaneo ocorridos no HUSJ de 01/01/2002 a 31/
numa amostra estimada de 1150.
Estéo definidos os critérios de inclus&o e as variaveis a ser recolhidas: dados clinicos da gravida

paridade, patologia médica, antecedentes obstétricos; dados obstétricos - tipo de conceciq

gestacional, rastreio de aneuploidias, ecografias; dados genéticos; dados da Anatomia Patologic:

placenta) - idade gestacional, sexo, parametros biométricos, anomalias do habito externo e

avaliag&o radiolégica, avaliagdo microscopica.

Beneficio/risco: Nao aplicavel

Confidencialidade dos dados:

A pseudonimizag@o sera garantida através da substituicio de informacgées identificaveis por identif

tnicos, como codigos alfanuméricos, de modo que os dados ndo possam ser faciimente relacio

Doutora

orda um

es sobre

clinica e

12/2024,

- idade,
D, idade
2 (feto e
interno,

cadores

nados a

individuos especificos sem informagdes adicionais. Os dados vao ser colocados numa folha de excell que

sera protegida por uma password de acesso, que sera limitada a pessoal autorizado.
Apresentou um pedido de reutilizacio de registos clinicos para Investigacdo e Desenvolvimento a

uma ‘avaliag&o sobre o impacto da prote¢zo de dados’ para o EPD.

) RAL e




Respeito pela liberdade e autonomia do sujeito de ensaio: N&o aplicavel
Curriculum da investigadora: Adequado & investigagao.
Data previsivel da concluséo do estudo: abril de 2025

Conclusdo: Proponho um parecer favoravel a realizagao do estudo.

Porto, 18 de outubro de 2024

O Relator da CE, Doutor Pedro Brito

fider Rt



1Questiona’1rio eletrénicof n® 354 / ey

Caro/a Investigador/a

SUBMISSAO DE PROJETO DE INVESTIGACAD
PARAPARECEREAUTORIZACAO

SAO JOAO Preenchimento em formato digital obrigatorio

Este questiondrio vai ser objeto de apreciacdo pela Comissdo de Etica (CE ), que emitird o competente parecer; pelo
Responsdvel de Acesso & Informagéo (RAI), que emitird um despacho de autoriza¢@o ou indeferimento, relativamente
areutilizacdo da informacdo a que pretende ter acesso; pelo Encarregado de Protecédo de Dados (EPD), que emitird um
parecer, mediante a ‘avaliagdo do impacto sobre a protecdo de dados’(que deve anexar a este pedido); pelg Centro de
Epidemiologia Hospitalar; sendo enviado, num dltimo momento, para decisdo institucional do Conselho de Administra-

¢ao do CHUS]J. Os respetivos despachos de parecer e autorizagdo serdo exarados no final deste documenta, e enviados

posteriormente, de modo a poder iniciar, nesse momento, a investigagdo a que se propée.

(IDENTIF ICAGAO DO ESTUDO

Titulo do projeto:

Patoloégico

Analise Retrospetiva de Alteragdes Morfolégicas em Fetos de Abortamento Espontaneo: Um Estudo Clinico e

Data previstaparainicio: 19/ 10 /2024 Data prevista para o término: 30  / 04 | /2025

EQUIPA DEINVESTIGAGAO

1.Investigador principal

Nome: Iris Alexandra Costa Rodrigues

Servigo/ Departamento:

Afiliacio institucional: [ ] CHUSJ FMUP Outro:

Grupo profissional: Estudante Cédula Profissional n.°:

2.Co-investigadores

Nome: Carla Ramalho

Contacto telefénico: 966309486  Endereco eletrénico institucional: up201 906387@med.up.pt
Formagc&o em Boas Praticas Clinicas (GCP):[X] Nao [ ] Sim

Afiliacdoinstitucional: Centro Hospitalar Universitario Sdo Jodo e Faculdade de Medicina da Universidade Porto

Grupo profissional: Médica

Cédula Profissionaln.®: 34794

Contacto telefénico:

Nome: Susana Guimaraes

Endereco eletrénico institucional: u000421@chsj.min-saude.pt

Afiliacdo institucional: Centro Hospitalar Universitario So Jodo e Faculdade de Medicina da Universidade Porto

Grupo profissional: Médica

Cédula Profissional n.°: 42043

Contacto telefénico:

3.Promotor (se aplicdvel):

Endereco eletrénico institucional: susana.guimaraes@chsj.min-saude.pt

(acrescentar n® de investigadores, se apropriado ao projeto de investigagdo)

-
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;" - -
CARACTERIZAGCAO DA INVESTIGAGAO

1. Metodologia da investigagao

Se experimental ou observacional com intervencao, qual o tipo de intervengdo?
[] Algoritmo de decisdo diagnostica/terapéutica [] Comunicagao
[] Outra.Qual?

2. Aleatorizacio dos bracos de intervengao: Nao [ ] Sim

3.Se observacional, qual o desenho?
[ ] Coorte prospetivo Coorte retrospetivo [ ] Caso-controlo
[ ] Transversal [ ] Ecolégico [ ] Outro.Qual?

[:] Qualitativa Mista (qualitativa+quantitativa) D Qutra. Qual?
Se quantitativa:
[ ] Experimental Observacional Sem intervencao [ ] Comintervengao

REALIZACAO DA INVESTIGAGAO

Local onde se realiza a investigacdo: CHUSJ FMUP [ ] Outro
Servico/ Departamento: Servico de Obstetricia e Servico de Anatomia Patolégica

Existem outros Centros onde se realizard a investigacao? Nao [ ] Sim.Quais?

ENTIDADE(S) QUE TUTELA(M) AINVE STIGAGAO

1.CHUS]J - Servigo:

2. FMUP - Departamento: Ginecologia, Obstetricia e Pediatria

3.Outra instituicdo. Qual?

ORIENTADOR (se aplicdvel)

Nome: Carla Maria de Almeida Ramalho

Afiliacao: CHUSJ e FMUP Endereco eletrénico institucional: carlaramalho@med.up.pt

PROFISSIONAL DE LIGAGAO (se aplicdvel - ver anexo)

Nome: Carla Maria de Almeida Ramaiho Servigo: Obstetricia

ENQUADRAMENTO DA INVESTIGAGAO

Em trabalho académico? [_] Néo Sim Conferidor de grau? [ ] Nao Sim

Sintese dos objetivos:

Identificar e caracterizar as alteracdes morfolégicas observadas em fetos de abortamento espontaneo, com o
objetivo de esclarecer a etiologia e fatores associados.
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Fundamentacéo ética (incluir informagdo sumdria sobre o estado da arte, ganhos em conhecimento/inovacéo, pon-

deragdo geral sobre beneficios/risco):

Este estudo aborda um tema com pouca literatura disponivel, oferecendo uma mais-valia ao fornecer percecoes
importantes sobre as possiveis causas do abortamento espontaneo. Permite, assim, ajudar na compreens&o
clinica e possivelmente na melhoria dos cuidados preventivos. O estudo respeitara o sigilo e a integridade dos

dados analisados.

PARTICIPANTES PREVISTOS PARA A INVESTIGAGAO

Estao definidos critérios de inclus&o / de exclusio de doentes? [ ] Nao Sim

Onde e como serao recrutados os participantes no estudo?

Todos os fetos de abortamento espontaneo ocorridos no CHUSJ de 01/01/2002 a 31/1 2/2024 (SClinico e Obscare

Qual é o tamanho amostral? pe; yoita de 1150 (cerca de 50/ano)

Esté prevista arecolha de material biolégico especifico para a investigacao?
Nao [] sim. Identifique e justifique:

BENEFICIO/RISCO DECORRENTE DA PARTICIPAGAO

Descreva os beneficios previsiveis:
Identificar fatores associados a abortamento espontaneo, melhorando a prevengao de recorréncias.

Descreva os riscos/incémodos previsiveis:

N&o se prevé riscos, visto que se trata de uma analise retrospetiva, utilizando dados ja recolhidos na decorréncia

de investigagao clinica. Estes dados serdo mantidos anonimizados.

CONSENTIMENTO INFORMADO, ESCLARECIDO E LIVRE

Prevé a obtengéo de consentimento informado? [ | Sim Nao
Se nao, justifique: Avaliagéo retrospetiva de dados ja recolhidos na decorréncia de investigacéo clinica,

Prevé informacdo escrita para os participantes? [ ] Sim. Enviar modelo preenchido.

Nao. Justifique: Avaliagio retrospetiva de dados ja recolhidos na decorréncia de investigacé&o clinica.

O modelo para obtengéo de consentimento é o modelo institucional do CHUSJ? []sim [] Nao

PROTEGAO DE DADOS PESSOAIS

Necessita consultar registos clinicos? [_] Nao Sim
Estd previsto o tratamento de dados pessoais? Nao [ ] Sim

Se sim, de que forma é garantida a pseudonimizagio dos dados recolhidos? (codificacdo, uso de filtros, siglas...)
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1 . . .

Descreva o patriménio informacionala que pretende ter acesso (v.g. nome, idade, data nascimento, idade, morada, )
diagndstico, histéria clinica, tratamento... ):

Dados clinicos da gravida: idade, paridade, patologia médica, antecedentes obstétricos;
Dados obstétricos: tipo de concegéo, idade gestacional, rastreio de aneuploidias, ecografias;
Dados genéticos;

Dados da Anatomia Patoldgica (feto e placenta): Idade gestacional, Sexo, Parametros biométricos, Anomalias do
habito externo e interno, Avaliagao radioldgica, Avaliagdo microscopica.

Estéa prevista a criagdo de um Banco de Dados? Nao [ ] Sim
Esta previsto o registo de som ou de imagem dos participantes? Nao []Sim
0 estudo envolve investigagao genética? Nao [ ]Sim

PROPRIEDADE INTELECTUAL
De querm seré a propriedade intelectual da investigagao e seus resultados?
Investigador [] Promotor [] Servico/CHUSJI [] Todos

DIVULGAGCAO DOS RESULTADOS
Esta prevista a divulgagéo dos resultados da investigacdo? [ ] Nao Sim
Se sim, estao definidos critérios de publicagao? [X] Nao [ ] Sim.Quais?

CONTRAPARTIDAS PARA 0S PARTICIPANTES
Estdo previstas contrapartidas para os participantes? Nao [ ] Sim

Pela participacao? Nao [] Sim
Pelas deslocacbes? Nio [ ] Sim
Pelas perdas salariais? Nao [ ] Sim
Por outras perdas e/ou danos? Nao [ ] Sim

EXAMES COMPLEMENTARES DE DIAGNOSTICO
Estao previstos exames complementares de diagndstico, para além dos inerentes arotina assistencial?
Nao [ ] Sim.Quais?

Por quem serao suportados estes custos?

PROTOCOLO FINANCEIRO
Existe protocolo financeiro com o CHUSJ? Nao [ ] Sim

SEGURO

Este estudo prevé intervencao clinica que implique a existéncia de um seguro para os participantes?

k Nao [ ] Sim (sesim, junte cépia darespetiva Apclice)

(Data previsivel para fim do acesso aos dados: _30 / 04 /2025
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/
DOCUMENTOS ANEXO0S (em suporte digital)

Pedido de autorizacio ao Presidente do Conselho de Administracio do CHUSJ
Protocolo do estudo

Caderno de recolha de dados (CRF)

Declaragao Diretor(es) Servico(s)

Informac&o Orientador

Profissional de ligacdo

OXOXOX KX

Informacéo aos participantes
D Modelo de consentimento a utilizar

D Instrumentos de avaliacdo (escalas, inquéritos)

Curriculum/a vitae (investigador/es)

D Questiondrio para Encarregado de Protecdo de Dados (EPD)

D Termo de Responsabilidade do Centro Académico Clinico (para investigadores da FMUP que ndo pertengam ao CHUSJ)
D Protocolo financeiro

|:I QOutros:

o

[TERMO DERESPONSABILIDADE

Aceitagdio dos termos e condi¢es de reutilizacéio

Cumulativamente com as obrigag8es decorrentes da Lei n.° 26/2016, de 22 de agosto, maxime dos n.° 2 e 3 do artig
2do artigo 12, ac submeter o presente pedido, concordo e fico ainda juridicamente vinculado aos seguintes termos ¢

Comprometo-me amanter confidencial toda a informac&o & qual vou ter acesso:
.

Apos explicagdo do RAI do CHUSJ, embora a Lei 26/2016, de 22 de agosto, imponha como requisito a

sem possibilidades de reverséo, tal desiderato, & ndo s6 uma impossibilidade matematica j& comprovad

qual, concordando com o RAI, assumimos como compromisso a pseudonimizagdo, o que imp&e uma avali

do risco, num quadro ético-juridico que aceitamos e nos comprometemos a colaborar e respeitar;

mos dizem respeito;
Comprometo-me a consultar os processos clinicos nos termos e locais que me forem indicados para o ef
Tomei conhecimento, que a violag&o de qualquer dos compromissos aqui assumidos, poderd resultar ng
de responsabilidades disciplinares, civis e penais, e ainda, a impossibilidade futura de aceder a informa
para fins de investigacdo.
Independentemente de requerer a Certiddo de Reutilizacio, DAta REuse Certificate for Research (DARE

to-me acitar as fontes, sempre que publicitar, no todo ou em parte, resultados da presente investigacao.

resulta num prejuizo para a investigaggo, face & quantidade e & qualidade da informac&o a retirar a fon)

jo2leon®le

condigBes:

anonimizacao
a, como ainda
te, razdo pela

acao e gestdo

N&o vou elaborar registos, suscetiveis de identificar ou tornar identificavel a identidade das pessoas a quem os mes-

aito;

apuramento

;do de salide

, comprome-

J
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q)MPROMISSO DE HONRA E DECLARAGAO DE INTERESSES )

Eu, iris Alexandra Costa Rodrigues

r

abaixo assinado, na qualidade de Investigador Principal, declaro por minha honra que as informag@es prestadas neste
questiondrio séo verdadeiras. Mais declaro que, durante o estudo, serco respeitadas as recomendagGes constantesna
Declaragéio de Helsinquia (1960, e sucessivas emendas), da Organizacéio Mundial de Satide, da Convengdo de Oviedoe
das Boas Prdticas Clinicas’ (GCP/ICH) no que se refere &experimentago que envolve seres humanos. Aceito, também,
arecomendacéo da CE de que o recrutamento para este estudo se fard junto de doentes que ndo tenham participado
em outro estudo, nos ltimos trés meses. Comprometo-me a entregar a CE orelatorio final da investigagdo, assim que

concluido. ;
Assinado por: IRIS ALEXANDRA COSTA
RODRIGUES

Num. de Identificagao: BI15903979

Data: 2024.10.05 18.46.24 GMT Daylight time
Data: 05 / 10 / 2024

CHAVE MOVEL™
} © & © @

\

> - ;
COMISSAO DE ETICA CHUSJ/FMUP

VAN

Parecer da CE, emitido nareunigio plendriade_J§ /A0 ] LoUY

Comissao de I,

Manuel Vaz
NS

AN

4
(RAI ) 40ARES [

RAI-Responsavel pelo Acesso a Informagdo no Centro Hospitalar Universitario de S&o Jodo (Art. 9° Lei 26/2016 de 22 de Agosto)

('&
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ENCARREGADO DE PROTECAO DE DADOS (EPD)
UNIDADE LOCAL DE SAUDE SAO JOAO, E.P.E.

Paulo Alexandre Mota da Silva

it REPUBLICA PORTUSTISA
pl m$~\§?‘h e

‘13&; P o
Uy U ¥
s Dy

3
e ’gfﬁi{k;

YSJ‘T‘LO JOAD

Responsdvel pzlo tratameantoliris Alexandrza Costa Rodrigues
Instituicdo JUnicade Loczl de Satde de S5o Jodo (ULS SA0 JOAD)
Faculdade de Medicina da Universidade do Porto (FMUP)
investigador internc ‘ ;%s -
Contacto tel=fénica 366202488 Endereco Electrénico l up201906387@med.up.pt
Profissional de LigagdolCarla Mariz Almeida Ramalho (Assistente Graduada Hospitalar de Ginec. / Obstet icia)

Encarregado de ProtegSo de Dados da ULS SAOQ JOAO

epd@ulssioao.min-saude. pt

Ref.2 CES ULSSIOAQ: 358 / 2024

Ref.2 EPD: 480 / 2024

M Fetos ?dé Abortamento Espionténeo: Um

Amostra) 1150

Andlise ce Risc Elevado Muito Elevado

Tolerave!

Parecer do EPD: 55/2025 Data: |10/02/2025

Finglidade: identificar e caracterizar as alteracdes morfolégicas cbservadas em dados post mortem, de fetos de jabortamento
esponténeo, com o intuitc de melhor entender a etiologia e fatcres associados a este. Desta forma, espera-se fornecer
informagles que possarm melhorar a gestio clinica e preventiva de futuras gestagBes.

Licizude: fundamento pravisto no artigo 8(21{j), com as gerantias do 89(1) do RGPD, e artigo 31(1) da LERGPD.

Catsgorias de dados pessozis: varidveis identificadas com detalhe na AIPD, datada de 13/11/2024, ponto 13, tendo presente o
principio da minimizac¢do dos dados.

Conservacdo: os dados serfo alvo de pseudonimizacgo, armzzenados em local seguro, em 3rea restrita com acessb limitado ao
profissional de ligagdo e Investigador Principel, com acesso a ficheiros protegido por palavra-passe, efetuando-se a conservacio
até a conclusdo da investigagdo, durante ¢ prazc méximo de trés {3) meses. Os dados recolhidos serdo destryidos apés a
finalizacdo do estudo.

Coraunicacéo de Dados: ndo hd partitha de dados pesscais.

Conclusdc: Face zo exposto, e observadas as recomendacdes, entencde-se que o presente projeto estd em conformidade com o
RGPD pzlo que sou de psrecer favorédvel quanto a sue realizacéo.

Recomendacdes:

Reforgar as medidas de seguranca pravistas para a conservacdo dos documentos em formato de papel que impegam o acesso a
" informacéo a pessoas nfo autorizadas, bem como o seu manusezmento indevido;
Garantir medidas de segurarca adicionais nc transperte dos dados com recurso a dispositivos electrénicos de armazenamento
" {Laptop, Fen, Cloud Institucionsl), nomeadzmente através de medidas de cifragem e autenticacdo;

[

Garantir medidas de seguranga adicicnais (ex. transformar os dados com recursos a técnicas de generalizac3o, perturbacdo e/ou
como ultima recurso, a supressdo de dacos) para os dados que, ainda que pseudonimizados, contém elementos informativos
que no seu corjunto possibilitam z re-identificacdo dos participantes, tendo presente a amostra em estudo (fetos de
abcrtamento escontdneo), em particuler nz fase de disseminacdic ou publicagio dos resultados {incluindo repositdrios
cientfficos).

i)

A chave de descodificagio que permite re-idantificagdo dos titulares dos dados (utentes) deve ficar sempre na posse do Elo de
 Ligagdio ULS SAO JOAC e protegida de acessos indevidos / terceiros;
Em caso de necessidade de axtensic de prazo efou de qualguer zalteragdo dos pressupostos atinentes ao presente parecer o
" Investigacor Principal devers solicitar a reapreciagéo do projeto de investigacdo junto do EPD.

IS

(93]

Revisdo AlIPD:

l Data da proxima revisdo: l X { Ndo carece de revis3o.
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Anexos:

D0 N e

. Processo CES n.2 358/2024
. Parecer CES (18/10/2024)
. AIPD (13/11/2024)

. Protocolo de Investigagdo

Fricort

Assinado por: PAULO ALE{AMDRE FAOTA DA
SILVA

Data: 2025.02.10 10:49:44420°00°

tocalizecdo: ULS SADJCAOD




