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ABSTRACT
Ever since the emergence of the novel coronavirus disease in 2019 (COVID-19), there have been multiple
reports on its effect on maternal health. Recently there have also been reports on fetal risk and placental
changes. Herein we report the placental and fetal finding in a 19-year-old Caucasian female with type 1 diabetes and COVID-19, who suffered a spontaneous miscarriage in the 35th gestational week. No specific virus-induced changes in the fetus were observed, with the only pathological changes being the aspiration of
amniotic fluid and asymmetry in height and weight. Placental and umbilical histopathology showed chorangiosis, chorionic villi edema, increased fibrinoid deposition, increased syncytial knots, thrombi with
organization, and recanalization in subamniotic blood vessels as well as umbilical thrombosis. All these
changes point towards increased placental aging, which is likely to be a result of the infection aggravating
the mother’s condition and not directly damaging the placenta and fetus itself.
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INTRODUCTION

Ever since the emergence of the novel coronavirus (COVID-19)—severe acute respiratory distress
syndrome coronavirus 2 (SARS-CoV2) in late 2019,
multiple alarms have been raised about maternal and
perinatal health as well as the potential risks the virus bears to this population group (1). Since then,
numerous reports have come forward reporting the
maternal risk in COVID-19 infection and increased
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risk of pregnancy-related complications such as stillbirth, premature birth, intrauterine fetal distress,
lower birth weight, and increased neonatal mortality
(2). Together with maternal morbidity, the presence
of COVID-19 infection has emerged as a new severe
health risk for both maternal and fetal health (1–4).
However, several reports have come forward
disputing the ability of the virus to pass the placental barriers and cause intrauterine infection due to
the size of the virus (50 to 120 nm) and the placental pores (10 nm) (5–8). Therefore, it could be estimated that the effects of the virus on maternal and
fetal health is more likely due to potentiating factors
towards maternal morbidity and not a direct fetal
infection.
Multiple aspects of the disease course and progression have been studied in pregnancy, with the
most severe changes noted being those in the placenta, where changes such a villitis, chorangiosis, and fiScripta Scientifica Medica, 2022;54(3):40-45
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brinoid deposits increased calcium deposition and
syncytial proliferation—premature placental aging,
pointing towards maternal vascular malperfusion
(9–11).
Herein we describe a case report of a third-trimester spontaneous miscarriage in a 19-year-old
primigravida with type 1 diabetes and COVID-19
infection, emphasizing on the placental and fetal
histopathology.

CASE REPORT

Clinical Manifestation
The mother, a 19-year-old Caucasian with a
body mass index of 12.73 kg/m2 prior to conception,
had been diagnosed with type 1 diabetes 12 years
earlier and on insulin therapy ever since. Her glucose
control was subadequate, with mean glycated hemoglobin levels during pregnancy of 8.71% (target values below 7%). The pregnancy was not regularly followed up. However, no signs of fetal distress or hallmarks of diabetic fetopathy were noted. During an
outpatient hospital check-up in the 35th gestational week, severe edema of the lower limbs and external genitalia was noted, which had developed several
days prior. No fetal heart hounds were registered. She
was transferred for an emergency cesarean section,
and a routine nasopharyngeal swab was performed
upon admission for COVID-19.
A macerated female fetus was delivered on cesarean section, height 50 cm, weight 2,260 g, head
circumference 34 cm, thoracic circumference 32 cm,
and pelvic circumference 30 cm.
Following the cesarean section, the polymerase
chain reaction (rtPCR) COVID-19 test returned positive, with oxygen saturation in the peripheral blood
measured as 96%. The patient reported no COVIDrelated symptoms other than low-grade fever before
the onset of the edema, and a chest x-ray revealed no
sign of pneumonia and fibrinogen of 4.4 g/L (reference values 2–4 g/L).
Gross Autopsy Finding
The fetus was referred for autopsy together with
the placenta. Grossly, the fetus was female and severely macerated, with epidermal desquamation in
the thoracic, sacral, and facial areas, and smaller areas of desquamation on the upper and lower limbs.
Fetal parameters correspond to the ones measured
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after delivery. The internal organs showed severe lysis. Internal organ weight corresponded to the reference values for a fetus in the 35th gestational week.
Weight and height, however, did not correspond to
the Fenton growth chart for reference values in the
35th gestational week, with height above the 97th
percentile and weight just above the 50th percentile.
The placenta had a diameter of 15 cm and
weighed 340 g. All placental cotyledons were present.
The attached umbilical cord was 19 cm in length and
was attached eccentrically to the placenta. Grossly on
section thrombotic materials were visible in the umbilical vessels.
Histopathology
Fetal Histopathology
Fetal histopathology revealed normal maturation of the internal organs as per the gestational week
and severe autolysis, apart from aspiration of amniotic fluid in the lungs (Fig. 1).

Fig. 1. Aspiration of amniotic fluid—meconium particles
(black arrows) and keratin squamae (blue arrows),
hematoxylin and eosin stain, original magnification
200x.

Umbilical and Placental Histopathology
The umbilical cord revealed multiple thrombi
in all levels of the vasculature, with hallmarks of organization (Fig. 2).
The placenta also had multiple thrombi with
organization, predominantly in the subamniotic vasculature (Fig. 3).
Chorionic villi showed a myriad of changes,
all of which are evident of fetal ischemia and premature placental aging. These changes included increased calcium deposits, perivillar deposits of fibrinoid, edematous villi with chorangiosis, and syncytial knots (syncytial papillary growths) (Fig. 4–5).
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Fig. 2. Umbilical histopathology: (A) upper third of the umbilical cord, (B) lower third of the umbilical cord; thrombi in
the blood vessels (arrows), hematoxylin and eosin stain, macro slide view.

Fig. 3. Thrombi with organization in the subamniotic blood vessels (arrows); hematoxylin and eosin stain, original
magnification 20x (A), 200x (B and C), 100x (D).

Maternal Clinical Course
Following delivery, the mother remained asymptomatic, with peripheral oxygen saturation
above 97%. External genitalia and lower limb edema resolved within a week. Blood glucose levels were
constantly monitored, and an endocrinologist was
consulted for the insulin regimen. By day five, blood
glucose levels were normalized. Control x-ray of the
lungs on day eight revealed no pulmonary changes,
control fibrinogen on day nine was 3.2 g/L (reference
values 2–4 g/L), and remaining parameters showed
42

no dynamic. Follow-up rtPCR COVID-19 test on day
nine came back negative, and the mother was discharged and advised to follow up with an endocrinologist to improve glucose control.

DISCUSSION

In our case, no evidence of active viral infection
could be detected in the fetal tissues and the placenta. The only detectable morphological changes in the
fetus was that of amniotic fluid aspiration, due to fetal hypoxia and asymmetry in the fetal length and
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Fig. 4. Placental histopathology: (A) increased calcium deposition (arrows), hematoxylin and eosin stain, original
magnification 40x; (B) increased intervillous deposition of fibrinoid (arrows), hematoxylin and eosin stain, original
magnification 80x; (C) severe edema of chorionic villi (arrows), hematoxylin and eosin stain, original magnification
400x; (D) chorangiosis (green arrows) with neighboring edematous villi and deposition of fibrinoid (black arrows),
hematoxylin and eosin stain, original magnification 200x.

weight as per the Fenton growth chart, compared to
the gestational week with height on the 97th percentile and weight on the 50th (12).
The lack of fetal virus-induced changes is likely
due to the reported inability of the SARS-CoV-2 virus to pass through the placenta, due to the diameter of the placental pores being 10 nm and the size of
the virus being between 50 and 120 nm (5–8). However, much larger virus particles than the size of the
placental pores can infect the fetus transplacentally. These include some DNA viruses, like hepatitis B,
which is reported to be with a similar size of 42 nm
and significantly larger non-viral microorganisms
such as toxoplasma gondii, treponema pallidum, etc.
(13). However, these infections are primarily due to
the virus passing through areas of microhemorrhage
and placental traumas and not due to the virus passing directly through the placental pores (13). These
relationships would explain the relatively low reported rate of fetuses reported with transplacental COVID-19 infection (14).
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As seen in our case and reported by other authors, the changes in the placenta do not represent
a specific virus-induced pathology in it, but rather a
collection of changes that refer to an increased rate
of placental aging and fetal hypoxia (9–11,15–18).
These changes are also associated with placental diabetes-induced changes as well (19,20). However, in
our case, the gross placental parameters were normal, unlike in most histologically correlating cases
(15–17,19,20).
The presence of organizing thrombi in the placenta’s subamniotic vessels shows a more protracted nature of the fetal ischemia, which is unlikely to
be COVID-19 associated, as the clinical suspicion for
SARS-CoV-2 infection could not be traced to more
than a week before the stillbirth. In contrast, thrombi
need more time for such advanced organization and
recanalization (19,20). This can further be supported
by the presence of chorangiosis, which is also a phenomenon seen in long-lasting fetal hypoxia (15).
The viral effect on the mother’s organism cannot be underestimated. Other authors have described
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Fig. 5. Placental histopathology: (A) syncytial knots (papillary syncytial growths) (black arrows) and intervillous
deposition of fibrinoid (blue arrows), hematoxylin and eosin stain, original magnification 200x; (B) syncytial knots
(papillary syncytial growths) (black arrows) and intervillous deposition of fibrinoid (blue arrow), hematoxylin and eosin
stain, original magnification 100x; (C) syncytial knots (papillary syncytial growths) (black arrows), hematoxylin and
eosin stain, original magnification 400x.

identical placental changes in healthy mothers, and
a wide set of clinically significant symptoms after
birth in live babies post maternal COVID-19 infection (1,2,4,21).
While some authors have also reported villitis
in the placenta of mothers with SARS-CoV-2 infection, it is unlikely that this inflammation is a direct
result of virus-induced tissue damage, as reported by
the authors themselves, as no viral particles could be
identified in the villi (9).

of placental aging, which is likely to be due to the infection aggravating the condition of the mother and
not directly damaging the placenta and fetus itself.
Kotlar B, Gerson E, Petrillo S, Langer A, Tiemeier H. The impact of the COVID-19 pandemic on maternal and perinatal health: a scoping review. Reprod Health. 2021; 18:10. doi: 10.1186/
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CONCLUSION

Our report underlines the presence of nonspecific changes in the placenta of a 19-year-old mother
with type 1 diabetes and SARS-CoV2 infection (COVID-19) who had a spontaneous miscarriage in the
35th gestational week. These changes include chorangiosis, edema of the chorionic villi, increased deposition of fibrinoid, increased syncytial knots, thrombi
with organization, and recanalization in the subamniotic blood vessels as well as umbilical thrombosis.
All of these changes point towards an increased rate
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