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Abstract 

Aim: The main goal is to identify the pathognomonic sonographic signs for foetal SARS‑CoV‑2 infection 
and to determine whether or not transplacental SARS‑CoV‑2 transmission is possible. 

Patients and Methods: In total, 105 pregnant women with positive SARS‑CoV‑2 PCR swabs during 
the first trimester with mild or moderate infection without hospitalisation and/or oxygen support were 
included in this prospective comparative study, which was carried out at the ultrasound and foetal med‑
icine unit of Ain Shams University Maternity Hospital from January 2021 to June 2023. The SARS‑CoV‑2 
positive group was compared to the control group with inclusion and exclusion criteria.  

Results: In the COVID‑19 group, pathognomonic ultrasonographic results were considerably more 
common. The COVID‑19 group had a considerably higher frequency of placental calcifications and oligo‑
hydramnios. In the COVID‑19 cohort, patients with positive pathognomonic ultrasonographic results had 
considerably higher BMIs. In the COVID‑19 cohort, gestational age at infection, and BMI ≥30.0 kg/m2 
were significant independent risk factors for the development of pathognomonic ultrasonographic ab‑
normalities. Those in the control group who had positive pathognomonic ultrasonographic results were 
older and had higher rates of hypertension. Significant independent risk variables for the incidence of 
pathognomonic ultrasonographic findings in the control group included age ≥34.0 years and hyperten‑
sion. 

Conclusion: There is no evidence of a teratogenic effect linked to maternal SARS‑CoV‑2 infection dur‑
ing the first few months of pregnancy. However, early pregnancy infection with COVID‑19 is linked to 
pathognomonic ultrasonography findings of placental calcifications and oligohydramnios.  
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Introduction  
 
In December 2019, Wuhan, China, became the 

first country to report cases of the new coronavirus, 
which then spread to other countries worldwide. In 
February 2020, the WHO named this novel coron‑
avirus disease Coronavirus Disease 19 (COVID‑19), 
and in March 2020, they proclaimed a pandemic 
(Wang et al., 2021).  

Afterwards, the International Committee on Tax‑
onomy of Viruses designated the COVID‑19 as SARS‑
CoV‑2, or severe acute respiratory syndrome 
coronavirus 2. Single‑stranded RNA viruses, known 
as SARS‑CoV‑2, can cause a variety of illnesses, in‑
cluding the common cold and severe acute respira‑
tory syndrome (SARS) (Pavlyshyn et al., 2023, Lu et 
al., 2020). 

Pregnant women are regarded as a COVID‑19 
high‑risk population, and the novel coronavirus‑19 
(COVID‑19) or SAR‑CoV‑2 is considered a new global 
health problem. COVID‑19‑positive pregnant women 
are at risk for caesarean delivery and preterm labour 
(PTL). In order to prevent maternal respiratory im‑
pairment, the rate of caesarean sections (CSs) rose 
among women infected with COVID‑19 and was 

often performed prior to term. PTL and aberrant 
foetal cardiac pattern are associated with higher 
risks in cases of maternal fever and hypoxia (Papa‑
panou et al., 2021). 

Despite the fact that Ayed et al. determined that 
transplacental vertical transmission of COVID‑19 is 
possible and Vivanti et al. reported a case of transpla‑
cental transmission of the virus. Others (Vivanti et 
al., 2020; Ayed et al., 2020) came to the conclusion 
that there isn't much proof of Covid‑19 vertical trans‑
mission when the infection appears during the third 
trimester of pregnancy. Despite this, the majority of 
the afflicted foetuses appear growthily normal fol‑
lowing transplacental viral transfer. In addition to in‑
trauterine growth restriction (IUGR), even a mild 
viral infection in the mother can cause aberrant 
pathognomonic sonographic abnormalities, such as 
lung, cardiac, hepatic, and/or cerebral calcifications. 
Additionally, Bronshtein et al. discovered that foetal 
hepatic calcification was suggestive of viral infection 
and congenital foetal abnormalities (Bronshtein et 
al., 1995).  

Consequently, the purpose of this investigation 
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Table 1. Demographic characteristics between the study groups 
                                                                                            Variables                COVID‐19 group               Control group               p‐value 

                                                                                                                                       (Total=105)                      (Total=105)                          
Age (years)                                         Mean±SD                                                        30.4±4.2                               31.1±4.4                      ^0.226 
                                                                  Range                                                          20.0–40.0                             21.0–40.0                            
BMI (kg/m2)                                      Mean±SD                                                        28.6±2.7                               28.3±2.5                      ^0.352 
                                                                  Range                                                          21.9–35.3                             22.0–34.0                            
Parity (n, %)                                          Primi                                                          38 (36.2%)                          44 (41.9%)                   #0.396 
                                                                   Multi                                                          67 (63.8%)                          61 (58.1%)                           
Diabetes mellitus, (n, %)                                                                                           5 (4.8%)                               7 (6.7%)                      #0.552 
Hypertension, (n, %)                                                                                                  4 (3.8%)                               5 (4.8%)                      §0.999 
Gestational age                                 Mean±SD                                                        21.1±1.2                               21.3±1.3                      ^0.215 
at examination (weeks)                     Range                                                          18.0–24.0                             18.0–24.0 
BMI: Body mass index. ^Independent t‑test. #Chi square test                              



was to identify pathognomonic sonographic signs for 
foetal SARS‑CoV‑2 infection and to determine 
whether or not transplacental SARS‑CoV‑2 transmis‑
sion is possible. 

 
Patients and methods 
 
This prospective comparative study was carried 

out at Ain Shams University Maternity Hospital, a 
tertiary care hospital, from January 2021 to June 
2023, with written consent from the patients and ap‑
proval from the ethical committee. A total of 105 
pregnant women with positive SARS‑CoV‑2 PCR 
swabs during the first trimester (gestational age be‑
tween 7‑13 weeks) with mild or moderate infection 
were included in the study, and they were compared 
to the control group. 

Pregnant women aged 20 to 40 who had positive 
SARS‑CoV‑2 PCR swabs during the first trimester and 
had mild to moderate infection. The patients who did 
not admit to the hospital or receive oxygen support 
were included in the study group. Pregnant women 
in the control group were also aged 20 to 40 but did 
not have any history of symptoms or symptoms sug‑
gestive of SARS‑CoV‑2 infection during the first 
trimester or throughout their pregnancy. 

Women who have congenital foetal abnormalities, 
severe SARS‑CoV‑2 infection necessitating respira‑
tory assistance, corticosteroids, or antivirals are ex‑
cluded. several gestations, cigarette smoking, 
medical conditions (such as diabetes mellitus, hyper‑
tension, autoimmune, or thyroid issues), using 
thromboprophylaxis for women with diseases other 

than SARS‑CoV‑2 (e.g., parvovirus, cytomegalovirus, 
rubella, or toxoplasmosis) and medications impact‑
ing their foetus (e.g., anti‑epileptics, corticosteroids). 

 
Study Procedures:  
The following was applied to all women:  
Polymerase chain reaction (PCR) nasopharyngeal 

swabs (Cobas 6800 Systems, Roche, Switzerland) 
were used to diagnose SARS‑CoV‑2 infection.  

In accordance with hospital practice, the partici‑
pants underwent regular antenatal tests as well as 
an abdominal obstetric examination to measure the 
fundal height in relation to LMP and measure their 
weight, blood pressure, pulse, and breathing rate. 

In order to identify congenital foetal anomalies 
and abnormal sonographic findings other than the 
intrauterine viral infection (IUGR), which is a com‑
mon sonographic finding in all intrauterine viral in‑
fections, such as intracranial, myocardial, hepatic, 
and/or lung calcifications, participants were exam‑
ined by ultrasound at the second trimester for fetal 
anomaly scan and placental examination at 18‑22 
weeks gestation (Yan J et al., 2020).  

Using the last menstrual period (LMP), which was 
verified by an ultrasound scan performed during the 
first trimester, the gestational age was determined. 

According to Abdelazim IA et al. (2019), IUGR is 
defined as a foetal growth rate that is lower below 
the normal growth potential of a particular newborn 
based on the fetus's race and gender. Both IUGR and 
small for gestational age (SGA) are outcomes of dif‑
ferent etiological reasons, although they are some‑
times used interchangeably.  

There are two varieties of IUGR/SGA: symmetrical 
(type II) and asymmetrical (type I), sometimes 
known as "head sparing." After placental insuffi‑
ciency, asymmetrical IUGR (type I) develops in the 
third trimester for women. When the foetal abdom‑
inal circumference (AC) decreased with normal 
femur length (FL), biparietal diameter (BPD), and 
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Table 2. COVID‑19 infection characteristics 
among COVID‑19 group 

Variables                                      Mean±SD                 Range  
Gestational age at                       8.6±2.0                 4.0−14.0 
infection (weeks) 
Total=105. 



head circumference (HC), it was determined that the 
IUGR (type I) was asymmetrical (Abdelazim IA et al., 
2019; Sharma D et al., 2016). 

A genetic condition or intrauterine infection 
causes symmetrical (type II) IUGR, which is charac‑
terized by a proportionate decline in AC, BPD, HC, 
and FL (Sharma D et al., 2016).  

Hepatic, lung, and intracranial calcifications for cy‑
tomegalovirus (CMV), myocardial and hepatic calci‑
fications for herpes simplex II, and hepatic 
calcifications for adenovirus, parvovirus B19, and 
varicella zoster virus are among the pathognomonic 
sonographic findings of foetal viral infection (Papa‑
panou M et al., 2021).  

Following birth, virology and ultrasonography ex‑

aminations were used to assess the foetuses with 
positive sonographic results in order to confirm the 
foetal SARS‑CoV‑2 infection. 

 
Outcome measures 
The pathognomonic sonographic features for 

foetal SARS‑CoV‑2 infection were one of the primary 
outcomes.  

One potential secondary outcome was the poten‑
tial for SARS‑CoV‑2 to spread through pregnancy.  

Moral Aspects to Take into Account: The patient in‑
formation was private. Patient confidentiality was 
maintained and data was presented according to di‑
agnosis rather than the patient's identity. Every par‑
ticipant signed an informed consent form, which was 
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Table 3. Pathognomonic ultrasonographic findings between the study groups 
Findings                                                                    COVID‐19 group            Control group                        p‐value                 Relative risk 
                                                           (Total=105)                                                 (Total=105)                                                               (95% CI)  
Positive                                              15 (14.3%)                                                       6 (5.7%)                                #0.038*                         2.50 
                                                                                                                                                                                                                            (1.01–6.19) 
Negative                                            90 (85.7%)                                                    99 (94.3%)                                                                           
Data presented as n (%). #Chi square test. *Significant. CI: Confidence interval. 

Table 4. Details of pathognomonic ultrasonographic findings between the study groups 
Findings                                                                    COVID‑19 group            Control group                     p‑value                    Relative risk 
                                                                                        (Total=105)                  (Total=105)                                                             (95% CI) 
Cardiac finding                                                                                                                                                                                                  
Intracardiac echogenic focus                                     3 (2.9%)                        1 (1.0%)                          §0.621                3.00 (0.32–28.38) 
Pericardial effusion                                                      2 (1.9%)                        2 (1.9%)                          §0.999                 1.00 (0.14–6.97) 
CNS finding                                                                                                                                                                                                         
Ventricular dilatation                                                  4 (3.8%)                        3 (2.9%)                          §0.999                 1.33 (0.31–5.81) 
GIT finding                                                                                                                                                                                                          
Intestinal calcifications                                               3 (2.9%)                        1 (1.0%)                          §0.621                3.00 (0.32–28.38) 
Intrahepatic calcifications                                          2 (1.9%)                        1 (1.0%)                          §0.999                2.00 (0.18–21.72) 
Ascites                                                                              1 (1.0%)                        1 (1.0%)                          §0.999                1.00 (0.06–15.78) 
Pulmonary finding                                                                                                                                                                                           
Lung calcifications                                                        2 (1.9%)                        0 (0.0%)                          §0.498                   Not applicable 
Growth                                                                                                                                                                                                                 
IUGR                                                                                  6 (5.7%)                        2 (1.9%)                          §0.280                3.00 (0.62–14.53) 
Placenta                                                                                                                                                                                                               
Placental calcifications                                             19 (18.1%)                      2 (1.9%)                        #<0.001*             9.50 (2.27–39.76) 
Amniotic fluid                                                                                                                                                                                                    
Oligohydramnios                                                           8 (7.6%)                        1 (1.0%)                         §0.035*               8.00 (1.02–62.84) 
Data presented as n (%). #Chi square test. §Fisher’s Exact test. *Significant. CI: Confidence interval. 



verified with a date and time in Arabic. By giving each 
patient's initials a number, confidentiality was main‑
tained and only the investigator was aware of it.  

 
Conflict of interest 
The applicant stated that they had no conflicts of in‑

terest and that they had covered the study's expenses. 
 
Statistical analysis 
Analysis is to be performed using SPSS for win‑

dows v20.0, Data to be presented in terms of range, 
mean and standard deviation (for numeric paramet‑
ric variables); range, median and inter‑quartile range 
(for numeric non‑parametric variables); or number 
and percentage (for categorical variables). Difference 
between two independent groups is to be analyzed 
using independent student’s t‑test as well as the 
mean difference and its 95% CI (for numeric para‑
metric variables); or chi‑squared test as well as the 
risk ratio and its 95% CI (for categorical variables). 
Binary logistic regression analysis is to be performed 
for estimating the association between good/poor 
response and the measured variables ROC curves are 
to be constructed for estimating the validity of meas‑
ured variables as predictors of good or poor re‑
sponse validity is to be presented in terms of 
sensitivity, specificity, positive and negative predic‑
tive values and their corresponding 95% Cis signifi‑
cance level is set at 0.05. 

 
Results 
 
Recruitment occurred from January 2021 to Octo‑

ber 2023 at the ultrasound and foetal medicine unit, 
Ain Shams University Maternity Hospital. A total of 250 
women were enrolled in the current prospective com‑
parative study and 210 of those women completed the 
study. Of all eligible patients, 28 patients were excluded 
from the study based on the inclusion criteria and 12 
patients refused to participate in of the study. 

Ultimately, the analysis was based on the data of 
105 pregnant women who had infected with SARs 
COVID 2 during early pregnancy, compared to 105 
healthy pregnant women as a control group. 

Table (1) shows that no significant statistical dif‑
ferences between the studied groups regarding de‑
mographic characteristics; age, body mass index, 
parity and comorbidities (hypertension and diabetes 
mellitus as well as gestational age. 

Table (2) shows that that Mean ± SD of gestational 
age at infection (weeks).  

Table (3) shows that that Pathognomonic ultra‑
sonographic findings were significantly more fre‑
quent in COVID‑19 group. 

Table (4) shows that Placental calcifications and 
Oligohydramnios was significantly more frequent in 
COVID‑19 group. 

Table (5) shows that among COVID‑19 group; 
cases with positive pathognomonic ultrasonographic 
findings significantly had lower gestational age at in‑
fection. 

Table (6) shows that Among control group; cases 
with positive pathognomonic ultrasonographic find‑
ings significantly had high age and more frequent hy‑
pertension. 

 
Discussion  
 
There is limited information about the effects of 

severe acute respiratory syndrome coronavirus 2 
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Table 5. Comparison according to pathognomonic 
ultrasonographic findings regarding COVID‑19 in‑
fection characteristics among COVID‑19 group 

Variables                                   Pathognomonic findings   
                                                    Positive            Negative      p‑value 
                                                 (Total=15)        (Total=90)            
Gestational age )                    7.3±1.7              8.8±2.0       ^0.006* 
at infection (weeks 
Data presented as Mean ± SD or n (%). ^Independent t‑test.   

§Fisher’s Exact test. *Significant  
 



(SARS‑CoV‑2) infection during the first trimester of 
pregnancy on the risk of major congenital malforma‑
tions (MCMs) (Brandibur et al., 2023). 

Since the consequences of COVID‑19 infection in 
pregnant women and the potential risks of verti¬cal 
transmission represents major conflict and related 
research is also controversial, investigate the associ‑
ation between the Covid‑19 pandemic and congeni‑
tal birth anomalies was highlighted as a main point 
of interest (Heidarzadeh et al., 2022). 

Consequently, this study was conducted and 
aimed to detect the pathognomonic sonographic 
findings for fetal SARS‑CoV‑2 infection and to detect 
whether there is possibility of trans‑placental trans‑
mission of SARS‑CoV‑2 or not. 

Recruitment occurred from January 2021 to Oc‑
tober 2023 at the ultrasound and foetal medicine 
unit, Ain Shams University Maternity Hospital. A 
total of 250 women were enrolled in the current 
prospective comparative study and 210 of those 
women completed the study. Of all eligible patients, 
28 patients were excluded from the study based on 
the inclusion criteria and 12 patients refused to par‑
ticipate in of the study. 

Ultimately, the analysis was based on the data of 
105 pregnant women who had infected with SARs 
COVID 2 during early pregnancy, compared to 105 
healthy pregnant women as a control group. 

The current study revealed that there were no sta‑
tistically significant differences between the studied 
groups regarding demographic characteristics; age, 
body mass index, parity and comorbidities (hyper‑
tension and diabetes mellitus as well as gestational 
age. The mean gestational age at infection was 
8.5±2.0 weeks.  

A regard Pathognomonic ultrasonographic find‑
ings, our study revealed that Pathognomonic ultra‑
sonographic findings were significantly more 
frequent in COVID‑19 group (p value= 0.038). Pla‑
cental calcifications and Oligohydramnios were sig‑
nificantly more frequent in COVID‑19 group (p 
value= 0.001, 0.035), while Intracardiac echogenic 
focus, Pericardial effusion, Ventricular dilatation, In‑
testinal calcifications, Intrahepatic calcifications, 
Lung calcifications and IUGR were non‑significantly 
more frequent in COVID‑19 group.  

Among COVID‑19 group, our study results re‑
vealed that BMI was significantly higher in cases with 
positive pathognomonic ultrasonographic findings 
(p value= 0.009) and the cases with positive pathog‑
nomonic ultrasonographic findings significantly had 
significantly lower gestational age at infection (p 
value= 0.006). 

Among control group, our study results revealed 
that cases with positive pathognomonic ultrasono‑
graphic findings significantly had advanced maternal 
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Table 6. Comparison according to pathognomonic ultrasonographic findings regarding  
demographic characteristics among control group  
                                                                                                                                                         Pathognomonic findings 

Variables                                                                                                                   Positive                        Negative                   p‐value 
                                                                                                                                    (Total=6)                   (Total=99)                          
Age (years)                                                                                                               35.8±3.8                        30.8±4.3                    ^0.006* 
BMI (kg/m2)                                                                                                           29.1±2.0                        28.3±2.5                     ^0.424 
Parity (n, %)           Primi                                                                                     2 (33.3%)                    42 (42.4%)                   §0.999 
                                    Multi                                                                                      4 (66.7%)                    57 (57.6%)                          
Diabetes mellitus                                                                                                  1 (16.7%)                      6 (6.1%)                     §0.346 
Hypertension                                                                                                         2 (33.3%)                      3 (3.0%)                    §0.025* 
Gestational age at examination (weeks)                                                         21.8±1.2                        21.3±1.3                     ^0.302 
Data presented as Mean ± SD or n (%). ^Independent t‑test. §Fisher’s Exact test. *Significant  



age and more frequent hypertension (p value= 0.006, 
0.025) respectively. Consequently, maternal age ≥ 
34.0 years and hypertension were significant inde‑
pendent risk factors for occurrence of pathogno‑
monic ultrasonographic findings in control group (p 
value= 0.044, 0.029) respectively. 

To the best of our knowledge, there is a paucity of 
studies in literature evaluating the congenital anom‑
alies associated with early covid‑19 infection, and 
that represents a strength point of our study. 

These findings are in agreement with previous 
studies. Khoiwal et al., (2022) conducted a hospital‑
based prospective observational study that enrolled 
60 COVID‑positive pregnant women, compared with 
60 COVID‑negative pregnant women and revealed 
that Oligohydramnios was significantly more fre‑
quent in COVID‑positive than COVID‑negative preg‑
nant women (p = .048) with no congenital anomalies 
observed. Majority of COVID‑positive pregnant 
women were asymptomatic (81.7%). Eleven patients 
were symptomatic, out of which 9 (15%) had mild 
disease and only 2 (3.3%) had severe pneumonia. 

Moreover, Sotiriou S et al., (2022) conducted a co‑
hort study included 40 pregnant women consecu‑
tively testing positive and revealed that ultrasound 
examination and placental evaluation showed signs 
of placental involvement with findings indicating 
malperfusion, chorangiosis, deciduitis, and subchori‑
onitis, such as fibrin deposits, lakes, subchorionic fib‑
rin deposition, and thrombosis. Cases. The most 
prominent findings were subchorionic fibrin depo‑
sition and placental lakes with perivillous fibrin de‑
posits of at least 30% of the placental mass. 

Since SARS‑CoV‑2 has been detected in the pla‑
centa of pregnant women infected by COVID‑19, 
great interest has been seen regarding placenta 
physiology. Angiotensin‑converting enzyme 2 
(ACE2) receptor is expressed both by the virus and 
by numerous endothelia as well (Flores‑Pliego et al., 
2021). The virus enters cells by binding the spike 

protein to the receptor of the ACE2, a receptor pres‑
ents in the lung and small intestine epithelia, as in 
arterial and venous endothelial cells in all organs 
(Hoffmann et al., 2020). In the placenta, ACE2 is ex‑
pressed in the stromal and perivascular cells of de‑
cidua, fetal placental vessels, and in cytotrophoblast 
(Flores‑Pliego et al., 2021). 

In agreement with our results, Zhang et al., (2023) 
evaluated the prenatal ultrasonographic findings of 
the fetus in a pregnant woman with mild COVID‑19 
and revealed that the placenta was diffusely distrib‑
uted with punctate echogenic foci, which is ex‑
tremely rare in the second trimester. This may be 
related to the multifocal calcification and peri villous 
fibrin deposition in the pathological examination of 
the placenta. However, many studies have shown 
that viral infections during pregnancy lead to numer‑
ous intrauterine and fetal effects, especially during 
the first and second trimesters. For instance, rubella 
virus and cytomegalovirus infection causes congen‑
ital malformations in the first and second trimesters 
(Bukasa et al., 2018; Mappa et al., 2022). 

Movahedi et al., (2023) conducted a prospective 
cohort study that enrolled 430 pregnant women 
with definite diagnosis of COVID 19 infection to and 
revealed that FGR was also observed in 22 patients 
(5.3%) that was mostly observed with COVID 19 in 
the third trimester (P = 0.012). Oligohydramnios and 
fetal distress leading to C/S were observed in 19 pa‑
tients (4.6%) and 12 patients (2.9%), respectively, 
with no significant differences between mothers 
with COVID 19 in different gestational ages regarding 
oligohydramnios, and fetal distress (P > 0.05). 

Furthermore, the prevalence of different preg‑
nancy related complications has been assessed 
among normal populations and showed that the 
prevalence of FGR was 3  7%, the prevalence of oligo‑
hydramnios was 1  2%, the prevalence of IUFD was 
13.9 per 1,000 birth and the prevalence of preterm 
labor was 10%. It could be observed that the preva‑
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lence of these complications is higher among moth‑
ers with COVID 19 infection but the prevalence of 
FGR is similar to the general population (Tsakiridis 
et al., 2019). Therefore, we state that currently, there 
are no hard evidence that COVID 19 infection during 
pregnancy could increase risks of FGR which is in 
harmony with our findings (Movahedi et al., 2023). 

The International Registry of Coronavirus Expo‑
sure in Pregnancy (IRCEP) was designed by Hernán‑
dez‑Díaz et al., (2022) to estimate the relative risk of 
adverse perinatal outcomes among women with 
Coronavirus Disease 2019 (COVID‑19) at specific 
times during gestation and enrolled 92 participants 
with SARS‑CoV‑2 infection during the first trimester 
and revealed that the risk of any major congenital 
malformations (MCMs) did not differ significantly 
from that reported by an internal reference group 
with negative SARS‑CoV‑2 tests. Consequently, no 
specific pattern of malformations was identified 
among the 3 children with congenital anomalies re‑
ported after first trimester maternal SARSCoV‑2 in‑
fection. This is reassuring since most teratogenic 
exposures identified in the past have been associated 
with a specific pattern of MCMs (e.g., congenital cy‑
tomegalovirus, rubella, thalidomide). 

The analysis of MCMs includes women with either 
a positive SARS‑CoV‑2 PCR test or a clinical diagnosis 
of COVID‑19 during the first trimester (exposed 
group) or a negative SARS‑CoV‑2 test (reference) that 
enrolled while pregnant (Hernández‑Díaz et al., 2022). 

In contrast to our results, Heidarzadeh et al., (2022) 
conducted a retrospective comparative study that en‑
rolled 347839 newborns that to investigate the asso‑
ciation between the Covid‑19 pandemic and 
congenital birth anomalies and revealed statistical ev‑
idence of association between the Covid‑19 pandemic 
and increased incidence of congenital anomalies.  

Published literatures have indicated that viral ill‑
ness during early pregnancy and several antiviral 
drugs are associated with an increased risk for neu‑

rodevelopmental congenital anomalies of newborn. 
Although no effective drug has been developed to 
contain SARS‑CoV‑2, some antiviral drugs as well as 
anti‑inflammatory agents developed for other viral 
infections and pathologies are widely used in COVID‑
19 patients around the world.  Many of these drugs 
have been used for COVID‑19 without undergoing 
proper safety and efficacy tests as we are now facing 
a serious pandemic (Khan MSI et al., 2020). 

Scientific evidences indicate that the causative 
agent of COVID‑19, SARS‑CoV‑2 seem to cross both 
placental barrier (viral IgM detected in infants’ hours 
after birth) (Dong et al., 2020) and blood brain bar‑
rier (virus detected in cerebrospinal fluid) 
(Moriguchi et al., 2020). As the virus can enter pla‑
centa and nervous system, the virus itself may have 
some adverse effects on the pathogenesis of NTDs, if 
pregnant mothers suffer from COVID‑19. Also, it ap‑
pears that coronavirus, SARS‑CoV‑2, may be trans‑
mitted to fetus from mother as the virus use entry 
receptor, angiotensin‑converting enzyme 2 (ACE2) 
and S protein proteases expressed in developing 
human embryo (Khan MSI et al., 2020). 

Moreover, Heidarzadeh et al., (2022) agreed with 
our findings in that maternal age and education were 
significantly associated with congenital anomalies. 
Advanced maternal age and lower education status 
are factors that have increased the risk of major con‑
genital anomalies and the overall reported percent‑
age of congenital abnormalities in this study was 
lower than the international rate (1.5–3%). The high 
prevalence of prenatal screening methods has led to 
a significant reduction in the congenital abnormality 
rate at delivery; most families prefer to abort their 
abnormal baby during the second trimester.  

This study is limited by the retrospective study de‑
sign which is associated with missed information 
about the possibility of teratogenicity during the first 
trimester. The information used in this study is af‑
fected by the accuracy of registered data. Also, lack 
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of information about maternal Covid‑19 infection 
during pregnancy. Therefore, it was not possible for 
us to assess a direct correlation between Covid‑ 19 
infection and congenital anomalies (Heidarzadeh et 
al., 2022). 

 
The strength and Limitations of this study 
To the best of our knowledge, the present study is 

one of the pioneer studies that reports specific pla‑
cental ultrasonographic findings and performing 
anomaly scan attributed to COVID‑19 infection. The 
prospective study design and having no patients lost 
to follow‑up during the study period represent a 
strength point of the study.  

However, prior to the appraisal of our results, sev‑
eral limitations must be considered. A major limita‑
tion is the relatively small number of patients 
recruited from a single department. One of the main 
limitations is lack of information about maternal 
Covid‑19 infection during pregnancy. Therefore, it 
was not possible for us to assess a direct correlation 
between Covid‑19 infection and congenital anom‑
alies. For more reliable information, cohort studies 
are recommended to accurate risk assessment of 
covid‑19 infected women during their first trimester 
of pregnancy for the congenital anomalies in their 
offspring. Assessment of confounding variables such 
as insufficient prenatal visits and screenings during 
this pandemic and their effects on congenital abnor‑
malities at delivery would be an interesting topic for 
future works. 

 
Conclusion 
 
As evident from the current study, no evidence of 

a teratogenic effect associated with maternal SARS‑
CoV‑2 infection during the first months of pregnancy. 
However, Pathognomonic ultrasonographic findings 
of placental calcifications and oligohydramnios are 
associated with early pregnancy infection with 

covid‑19. Moreover, BMI ≥ 27.6 kg/m2, gestational 
age at infection ≤8 weeks were significant independ‑
ent risk factors for occurrence of pathognomonic ul‑
trasonographic findings (oligohydramnios) in 
patients infected with COVID‑19 in early pregnancy. 
Consequently, early detection of placental changes 
through the use of specific ultrasound findings could 
indicate pregnancies that are at an increased risk of 
fetal complications. 

Ultrasound findings including placental calcifica‑
tions can be used as a diagnostic tool for possible 
fetal complications, as well as early signs of adverse 
pregnancy outcomes requiring closer antenatal fol‑
low‑up.  
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