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RESUMEN 

Objetivos: El propósito de este estudio consiste en caracterizar la placenta, mediante el uso de microscopia de 
luz, infectada por Coronavirus en una paciente de 30 años de edad a las 33 semanas de embarazo quien a las 
35 semanas obtuvo un feto muerto. 

Métodos: La placenta fue obtenida con un hematoma de 7x8x2cm, infarto ocupando el 40% del volumen 
placentario, deposición de fibrinoide obliterando el 50% del espacio intervelloso, con corioamnionitis y 
calcificación distrófica. Esta fue comparada con una placenta control cuya paciente no tuvo antecedentes de 
alguna enfermedad. 

Resultados: Espacio intervelloso muy reducido, la región estromal de las vellosidades está invadida por 
células mononucleares con vasos sanguíneos desorganizados o destruidos. Restos de vellosidades se observan 
en el espacio intervelloso. El sincitio en algunas observaciones está separado del estroma y sufre necrosis en 
otras vellosidades. Villitis y intervillositis se notan con frecuencia. Las vellosidades troncales sufren 
degeneración. 

Conclusión: El tejido placentario se observa bajo una severa inflamación y destruido en algunas regiones, 
disminuyendo notablemente la población de vellosidades lo cual afecta el normal intercambio de gases y 
nutrientes provocando muerte fetal. 

PALABRAS CLAVE: Fuerte Infección. Coronavirus. Degeneracion placentaria. Muerte Fetal. 
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ABSTRACT: 

Objectives: The purpose of this study is to characterize the placenta using light microscopy, infected by 
Coronavirus in a patient of 30 years old to 33 weeks of pregnancy who to 35 weeks obtained a dead fetus. 

Methods: The placenta was obtained with a 7x8x2cm Hematome, infarct occupying the 40% of the placental 
volume,fibrinoid deposition obliterating the 50% of the intervillous space, with chorioamnionitis and distrofic 
calcification. This was compared with a normal placenta whose placenta had not antecedents of any illness. 

Results: The intervillous space is reduced. Stromal region of villi is invaded by mononuclear cells with blood 
vessels disorganized or destroyed. Debris of villi is observed in the intervillous space. The syncytio in any 
observations is separating of the stroma and suffers nechrosis in other villi. Villitis and intervillositis are noted 
with frecuency. The stem villi are suffering degeneration. 

Conclusion: The placental tissue is observed under severe inflammation and destroyed in any regions 
reducing so notably the population of placental villi which affect the interchange normal of gases and nutrients 
provoquing fetal death. 

KEY WORDS: Strong Infection. Coronavirus. Placental Degeneration. Fetal Death 

INTRODUCTION: 

Little is known about maternal and neonatal outcomes of infections by coronavirus in the first and second 
trimesters of pregnancy. High levels of severe acute respiratory syndrome coronavirus 2 (SARS-CoV2) 
invading the intervillous space within placenta are contributing with the placental inflammation that ultimately 
resulted in early onset of preeclampsia and worsening maternal condition1. 

Transmission electron microscopic analysis of placental tissue showed particles of 75-100nm in diameter 
consistent with the size and appearance of SARS-CoV22. Viral infections may predispose pregnant woman to 
higher rate of pregnancy complications, including preterm birth, miscarriage and stillbirth. Pregnant woman 
are more susceptible to SARS-CoV2 infections in adverse outcomes when is associated to obesity, diabetes or 
hypertension. Coronavirus may cluster on the syncitio and their colonization provoques local inflammation 
and damage. The human angiotensing-converting enzyme II (ACE2), the receptor, and the human 
transmembrane protease serine 2(TMPRSS2) facilitates viral invasion3. 

Infected the placental villi can to occur vertical transmission. In third trimester following maternal SARS-
CoV2 infection the histopathologic results of placenta showed maternal vascular malperfusion, fetal vascular 
malperfusion and evidence of inflammation as villitis, intervillositis and chorioamnionitis4. Decidual 
arteriopathy, villous agglutination, avascular villi, delayed villous maturation, chorangiosis, atherosis, fibrinoid 
necrosis, villous edema, intervillous thrombus and increased perivillous fibrin were found in 16 patients with 
SARS-CoV25. 

Placental histological analysis reveals thrombosis, infarcts, and vascular wall remodeling on placental vessels 
in placentas from woman with Covid-19.Some infants born to mothers with confirmed Covid-19 have 
displayed problems including fetal distress,lethargn, vomiting, fever, respiratory distress, thrombocytopenia 
and death. ACE2 has seen proposed to promote maternal vasodilation, and is present in cyto and 
syncytiotrophoblast layer. SARS-CoV2 induces endothelitis. These observations are indicating fetal and 
maternal malperfusion. A higher number of Hofbauer cells is observed in placentas from woman with severe 
Covid-196. 
The affinity of SARS-CoV2 spike protein to the human ACE2 is 10-20 fold higher than that of the SARS-CoV 
spike protein explaining why this transmission is more efficient and aggressive that previous coronavirus7. In a 
systematic review on 324 pregnancies with Covid-19 it was reported 9 cases of maternal deaths, 4 cases of 
spontaneous abortion, 4 cases of intrauterine fetal deaths and 3 cases of neonathal death8. 
Maternal hypoxia secondary to severe Covid-19 lung infection may initiate uterine underperfusion and 
subsecuent hypoxic-ischemic injury to the placenta provoquing avascular villi, delayed villous maturation, 
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chorangiosis, villous stromal karyorrhexis, villous oedema, subchorionis necrosis, vasculitis, intervillositis, 
chorioamnionitis and infarction9. These viral particles were identified by first time in syncytio, endothelial 
cells, fibroblasts, maternal macrophagues, Hofbauer cells and fetal intravascular mononuclear cells in 
placentas with inflammatory infiltrate consisting of neutrophils and monocyte-macrophagues using 
immunohistochemic, electron microscopy and molecular analysis of placenta10. 

MATERIAL and METHODS: 

Two groups of placental villi were taken of placenta study and placenta normal. The group study proceeds 
from hospitalary institution whose placenta was obtained to the 35 weeks. The patient of 30 years old was 
infected during the 33 weeks of pregnancy manifesting symptoms of infection by Coronavirus. This was 
confirmed by nucleic acids detection by RT-PCR in the Hygiene National Institute-Caracas. The placenta 
showed a 7x8x2cm hematome, infarct occupying 40% of placental volume, extending from maternal face until 
chorionic plate, with extense deposition of intervillous fibrinoid obliterating 50% of the intervillous space, 
chorioamnionitis and distrophic calcification. 

The serology of patient with placenta study was negative for hepatitis B, C, cytomegalovirus, Epstein Bar 
virus, rubella virus and toxoplasmosis. Without other metabolic disease, genetic, parasitary or with bad-
formations and being seronegative to the six weeks of birth. The newborn was born death and the placental 
weight was of 465 gr.The patient had knowledge of informed consent and approval by the ethical committee of 
the hospitalary institution for the realization of this investigation according to the Helsinki Declaration. 

The placenta normal was obtained to 38 weeks of patient with increase of weight of 10Kgr without antecedent 
of disease. Of each placenta were taken five small specimens of the maternal surface selected to the random 
from the region central parabasal in the vertical plane. Three slides by specimen were prepared for light 
microscopy and 30 histologycal slides in total were stained with H&E for their observation. Cross sections of 
placental villi stained with H&E were compared with similar regions in both groups of placentas 

RESULTS: 

Extense zones of placental villi have very reduced the intervillous space as regions of pre-infarcts. Stromal 
region of stem villi contains an accented invasion of mononuclear cells and much of these villi are suffering of 
chorangiosis although there are numerous zones of remarkable avascularity. 

Regions of infarcts in degeneration with frecuency are seen. The majority of the vessels in the villi are 
disorganized or destroyed. Debris of placental villi is noted. The infiltration of mononuclear cells in the 
decidual region has provoqued the lysis of this zone in some regions not observing the plasma membrane of 
decidual cells and necrotic regions are evident (Fig.1). The placenta attacked by these virus shows villi with 
stromal region separating of the syncytio (Fig.2). The strong infection can be seen provoking villitis and 
intervillositis (Fig.3). Debris of placental villi are observed as plasma membrane, endothelium surrounding red 
blood cells and others fragments of villi (Fig.4). 

 
Fig.1.- Decidual region severely affected with 

extensive infiltration of mononuclear cells. H&E. 400x

Fig.2.- Numerous placental villi are suffering intense 
degenerative changes. Some villi exhibit stromal region 

separating of the syncytio. H&E. 400x
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Fig.3.- Villitis and intervillositis are observed in ghost villi. 
H&E. 400x

Fig.4.- Debris of placental villi in the intervillous space. 
H&E. 400x

Part of a fragmented syncytio is separating of stromal region (Fig.5). Stem villi with ramifications in 
degeneration, deposition of fibrinoid and an intense infiltration of mononuclear cells are attracted by the tissue 
damage (Fig.6). These villi suffer of syncytial nechrosis and stromal region is separating of the syncytio 
(Fig.7). Ghost villi which presented stromal region severaly damaged and syncytio destroyed were noted as 
cellular debris in the intervillous space (Fig.8). 

 
Fig.5.- Stem villi with degenerated syncytio 

separating of stromal region. H&E. 400x
Fig.6.- Ramifications of stem villi are suffering degenerative 

changes with fibrinoid deposition. H&E. 400x
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Fig.7.- Stem villi with nechrosis of the syncytio. 
H&E. 400x

Fig.8.- Debris of stem villi with stromal and syncytial region destroyed. 
H&E. 400x 

DISCUSSION: 

Maternal infection by Coronavirus have more risk of fetal death that of a normal pregnancy, with poor 
uteroplacental blood flow, leading to numerous or large and acutely acquired placental infarcts that occur in 
mothers with pregnancy induced hypertension. The placenta gives protection against certain maternal 
infections but does not hinder passage of a number of viruses11. 

This hypoxic condition produces chorangiosis associated to neutrophils, lymphocytes and plasma cells in the 
placental villi. The altered state of the endothelium in the decidua and chorionic villi of these placentas has 
revealed thrombosis and infarcts. Accelerate villous maturation, increased syncytial knots, villitis, 
intervillositis, vessel obliteration, avascular villi and increased number of Hofbauer cells has been the impact 
of Covid-19 on the placental structure6. Endothelitis provoked by this infection separates the syncytio of the 
stromal region which impede the normal villous development provoquing placental instability. 

Placentas from pregnant woman with Covid-19 present inflammatory lesions including chronic histiocytes, 
intervillositis, villitis, funisitis, chorioamnionitis, chronic lymphocytic villitis, deciduitis, vasculitis, focal 
thrombosis, increased fibrin deposition, trophoblastic necrosis, inflammatory cells in the intervillous space and 
necrosis of villi11. 

Coronavirus make use of diverse proteases for cellular entry, endosomal/lysosomal proteases, which may lead 
to destructive effect causing massive release of pro-inflammatory cytoquines and chemoquines resulting in 
inflammation, syncytial nechrosis, stromal edema and accumulation of mononuclear cells12. 

During pregnancy, congenital viral infections can affect the health status of the fetus resulting in fetal 
death13.Nevertheless these virus have not been studied sufficiently in relation to the maternal-fetal interface .In 
a case of stillborn intrauterine transmission of SARS-CoV2 the placental analysis showed: accelerate villous 
maturation, increase of syncytial knots, decidual arteriopathy, fibrinoid necrosis, arterial thrombosis in 
decidual infarct, diffuse perivillous fibrin deposition, intervillositis, intervillous thrombi, increase of Hofbauer 
cells and histiocyte infiltrate14. 

In our case an increase of Hofbauer cells was not noted in the observations since these were disappeared 
indicating that as macrophagues their activity was annulled by the viral load. The findings mentioned above 
also are observed in placentas of woman with hypertensive disorders. By other hand,Covid-19 in pregnant 
woman was associated with higher rates of mortality, being the maternal mortality of 1,3%15. In other different 
case of live birth in third trimester showed subchorionic deposition of fibrin, ischemic area, focal hemorrhages, 
delayed maturation, capillary congestion, microchorangiosis, villous agglutination, and intervillous 
hemorrhages evidencing inflammatory status16.Our recently published case showed deciduitis, stem 
degenerated villi, hypertrophied cytotrophoblasts cells originating multinucleated giant cells, destroyed villi in 
the intervillous space with distrophic calcification, infarction with numerous syncytial nodules and mature 
intermediate villi with numerous proportion of nucleus in the syncytio17. 
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In reality the histomorphological findings that can be observed during Covid-19 could be classified as signs of 
maternal malperfusion: infarction,fibrin deposition, decidual vasculopathy, intervillous fibrin, intervillous 
thrombosis and signs of fetal malperfusion: thrombosis fetal, avascular villi, karyorrhexis, delayed villous 
maturation and chorangiosis. Besides inflammatory changes as chorioamnionitis, chronic villitis, chronic 
deciduitis, subchorionitis, choriovasculitis and fetal vasculitis18. So, maternal vascular malperfusion lesions in 
the placenta are associated with stillbirth, preterm delivery and placental abruption in patients with Covid-
1919. 

There is evidence that this illness cause a severe systemic inflammatory response and may result in a 
hypercoagulable state with widespread microthrombi, thromboembolism and microangiopathic disease in 
almost every organ of our body20. This inflammatory change is similar to villitis of unknown etiology and 
could to answer the question whether infection with SARS-CoV2 increase the incidence of vascular pathology 
in the placenta21. 

Mostly the infection has been studied during 3rd trimester. Data on 1st and 2nd trimester remain very limited. 
About a case in 2nd trimester this also showed maternal malperfusion, increased perivillous fibrin, infarctions, 
SARS-CoV2 in both trophoblasts, vascular hemolysis in terminal and intermediate villi, hemorrhage and 
lymphocytic-monocytic infiltration in decidua resulting in premature at 26th week who died 1 day after 
delivey22. 

Gao L et al besides of these placental changes here mentioned have found distal villous hypoplasia, 
insufficient vessel remodeling and microscopic accrete in pathological examination of placentas of pregnant 
women with Covid-1923. 

A possible explanation for intrauterine SARS-CoV2 infection is through placental barrier damage caused by 
severe maternal hypoxemia in women with Covid-1924 as observed in Fig.5.Five consecutive cases of fetal 
death occurred at 21-38 weeks of gestation with Covid-19 in women infected had acute chorioamnionitis, 
massive deposition of fibrin, intervillitis, villitis, intense neutrophil and lymphocyte infiltration with severe 
placental inflammatory reaction, deciduitis and ischemia25. Findings described in villitis of unknown etiology, 
related to hematogenous infection in placentitis and other viral infections21. 

With a placenta associate to hematome great, 40% of placental volume infarcted and 50% of severe 
obliterating of the intervillous space our case presents a reduced proportion of placental villi leading to 
reduced maternal-fetal interface, to fetal hypoxia and fetal death as described by van Oppenraaij RHF et al 
provoqued by the reduced villous vascularization that affect the interchange of gases and nutrients26. 
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El SARS-CoV-2 es un patógeno emergente que se replica en el interior de las células. Como ocurre 
frecuentemente en toda enfermedad viral de nueva aparición, los mecanismos de transmisión, patogenia, 
expresión clínica y tratamiento son insufcientemente conocidos. Y aun son menos conocidos los efectos de la 
infección materna y fetal durante la gestación. 

Castejón y colaboradores, en este detallado trabajo de análisis histopatológico, ponen de manifiesto las 
alteraciones placentarias halladas en pacientes infectadas por coronavirus SARS-CoV2, además de infartos y 
otras alteraciones, indicativas de mala perfusión materna y fetal. 

Comentario del revisor Maria Teresa Tuñón Alvarez, MD. PhD Prof Titular de Anatomía Patológica. 
Complejo Hospitalario de Navarra. Pamplona. SPAIN. 

Este caso de tan reconocidos autores, es interesante y actual por lo que se debe mostrar en una publicación. La 
introducción es extensa y bien planteada, no así los resultados que podían haber sido más explícitos. 

Las imágenes son buenas lo cual compensa la somera descripción. En las conclusiones se echa en falta una 
pequeña reflexión sobre si lo que se observa es por la presencia del virus en la placenta o bien son de tipo 
isquémico hemorrágico en relación con los trastornos de la coagulación inducidos por el SARS-CoV2. 

En palabras clave añadiría: corioamnionitis, corioangiosis e infección placentaria por SARS-COV2. 
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