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Objective: Examine the relationship between prenatal toxoplasma infection and postnatal complications according to 
scientific works of the last three decades on the topic of prenatal toxoplasma infection. Methods: All 1480 scientific articles 
available via PubMed and Embase published after 1995 and matching the search terms “toxoplasmosis”, “ultrasound”, 
“prenatal” and “infant” were screened, of which 610 abstracts and 105 full articles were reviewed. After exclusion according 
to the guidelines, 11 studies were analysed. The process was performed using Rayyan software.
Results: Of the 37 total cases, 4 cases of hydrops fetalis, 3 cases of ascites, 2 cases of pericardial and 2 cases of pleural 
effusion and 3 cases of hyperechogenic bowel were described. Brain parenchymal abnormalities were diagnosed in 15 
cases, and ventriculomegaly in 19 cases. Hepatosplenomegaly was present in 3 cases. Out of the 37 investigated cases, we 
had data on the outcome of the pregnancy in 32 cases: there were 4 termination of pregnancy (TOP), and one case of 
intrauterine death. Out of 27 live births, one newborn died within 48 hours. The most common ophthalmological 
complication was chorioretinitis (n=16). During follow-up, 5 cases were described with severe musculoskeletal and 
neurological retardation, epileptic seizures and blindness.
Conclusion: Prenatal toxoplasma infection can have serious consequences for both the fetus and the newborn. In our 
literature review, we have tried to include case reports and comprehensive studies on this topic.

Keywords: toxoplasmosis, fetal ultrasound, postnatal symptoms, review of the literature

Introduction

Toxoplasmosis is an infection caused by Toxoplasma 
gondii, which can harm the fetus during pregnancy, along 
with rubella virus, cytomegalo virus, and Herpes simplex 
viruses (TORCH complex). In adult immunocompetent 
humans, the Toxoplasma infection is asymptomatic in half 
of the cases. In the remaining cases, it usually causes a 
mild, spontaneous illness with fever, maculopapular rash, 
headache, joint and limb pain and lymph node enlargement. 
However, in immunocompromised patients and newborn 
babies, it can lead to a serious and life-threatening illness. 

Congenital toxoplasmosis can cause malformations or 
intrauterine death due to its vertical spread.

Pregnant women can contract toxoplasma parasites 
in two ways. Firstly (more commonly) through contact 
with infectious oocysts, e.g.consumption of undercooked 
infected meat, contact with cat litter. Less commonly, pre-
existing toxoplasma infection in a dormant state may flare 
up in severe immunodeficiency states, for example, through 
over-infection with HIV.

PCR is the direct method with the highest sensitivity 
(97.7-100%) for the detection of toxoplasma infection [1].  
Cerebrospinal fluid, peripheral blood, and amniotic fluid 
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can also be used to perform the test. By definition, only 
the latter is suitable for the confirmation of intrauterine 
infection. The recommended time for PCR testing is at least 
four weeks from the suspected date of infection. Timely 
diagnosis and treatment are essential to avoid serious 
complications [2].

Among the indirect methods, the detection of 
immunoglobulin G and M from maternal blood is the most 
common. When interpreted in conjunction with ultrasound 
findings and other predisposing factors, it is a good 
screening method for the detection of a recent infection [3].

Treated toxoplasma infection reduces the chance of 
both pre- and postnatal complications. Among postnatal 
complications, all children with known congenital 
toxoplasma infection require close ophthalmologic follow-
up until early adulthood because of ocular pathologies [4].

Fetal ultrasound signs that may alert to intrauterine 
infection are nonspecific: intracranial calcification, 
ventriculomegaly, hydrocephalus, hepatosplenomegaly 
with or without calcification involving the gastrointestinal 
system, and hyperechogenic bowel. In addition, ascites, 
pericardial effusion, hydrops, and polyhydramnios may be 
present. Intrauterine growth restriction/small for gestational 
age (IUGR/SGA) is often observed [5].

After birth, in 40% of confirmed cases of intrauterine 
infection, no abnormalities were found by routine 
neonatological investigations, but ophthalmological or 
neurological abnormalities were later confirmed [6]. 
The neonatological investigation should involve the co-
specialists. In addition to serological investigations, it is 
worth checking the neonate’s complete blood count and 
liver and kidney function values. MRI, if necessary lumbar 
puncture, ophthalmological examination are recommended. 
In newborns with organ damage, treatment should be started 
as soon as possible, and treated cases and suspected cases of 
infection should be kept under close pediatric supervision 
[5]. Ophthalmic follow-up and mo-
re frequent hearing screening are 
recommended. Ocular complications, 
early visual deterioration and hearing 
loss may be observed. Toxoplasmic 
chorioretinitis affects approximately 
21,000 people worldwide each year 
[7].

Methods

All scientific articles available via 
PubMed and Embase published 
after 1995 and matching the search 
terms “toxoplasmosis”, “ultrasound”, 
“prenatal” and “infant” were 
screened.  After a detailed analysis of 
the abstracts, we excluded those that 
were not written in English, summary 
studies, meta-analyses, experimental 
descriptions, or descriptions in 

animal models, as well as articles that were not available 
through PubMed or Embase. In processing the abstracts, we 
excluded all articles that did not provide an adequate answer 
to our research question, i.e., which prenatal ultrasound 
abnormalities are associated with congenital toxoplasmosis. 
We excluded from processing all articles where toxoplasma 
and other TORCH infections were described collectively.

Results were processed using Microsoft Excel for Mac 
16.86 (24060916) and statistical tests were performed using 
PSPP 2.0.1 for Mac.

Results

All together 1480 hits were obtained. 718 duplicates and 38 
hits were excluded from processing due to foreign language. 
114 animal or in vitro studies were also excluded. 610 
abstracts were reviewed, of which 505 were excluded based 
on the guidelines detailed above. For 105 studies, the full text 
was analyzed. Of these, 11 studies were excluded because 
the full text was not available and in 83 cases the full text 
was not relevant to the research question. The process was 
carried out using Rayyan software, Figure 1. summarises the 
decision process. A summary table of the cases described in 
the processed studies was prepared (Tables 1 and 2).

The mean maternal age in the studied cases was 
29.27±6.03 (n = 15, 22 cases not reported). 36 cases were 
diagnosed with positive maternal toxoplasma IgM, one 
case was diagnosed postnatally. There were 30 cases with 
positive toxoplasma PCR (from amniocentesis), 6 cases 
with no data, 1 case with no amniocentesis due to postnatal 
diagnosis. The mean time of seroconversion ranged from 
11.42±9.75 to 20.21±7.47 weeks (predominantly in the 
second trimester). The first fetal ultrasound abnormality 
occurred at 25.86±8.54 weeks gestation (n = 22, 15 cases 
with no data).

Figure 1. The algorithm we used for the systematic literature review for prenatal and postnatal 
analysis of toxoplasmosis. 
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Table 1. Summary of the cases of the processed studies. Prenatal examinations and ultrasound abnormalities during 
pregnancy in case of recent Toxoplasma infection

First ultrasound signs

Author

M
aternal age

M
aternal IgM

M
aternal PCR 

Tim
e of 

seroconversion

First U
S (gestational 

w
eek)

H
ydrops fetalis

A
scites

Pleural fluid

Pericardial fluid

H
yperechogenic 

bow
els

Brain parenchym
al 

abnorm
alities

Ventriculom
egaly

H
epatospleno-

m
egaly

O
ther

Friedman et 
al 1999 [12] 26 ppp p N/A 27 x x x x x n 10 mm n –

Pedreirea et 
al 2002  
[13]

16 ppp p N/A 20 n  n  n  n  n  n n n –

Senat et al 
1999  
[14]

36 ppp p N/A 31 n  n  n  n  n 
ipsilateral 

hyperecho
genity

16 mm 
unilate
ral

n
–

Hernandez-
Andrada  
et al 2002 
[15]

N/A ppp p N/A 22 n  n  n  n  n  n mild n –

N/A ppp p N/A 30 n  n  n  n  n  n severe n –

N/A ppp p N/A 24 n  n  n  n  n  n severe n –

N/A ppp p N/A 28 x x x x n  n n n –

N/A ppp p N/A 31 n n n n x n mild n –

Malinger et 
al 2011  
[16]

32 ppp p N/A N/A x n n n n n severe n –

33 ppp p N/A N/A n n n n n n severe n –

31 ppp p N/A N/A n n n n n n n n –

24 ppp p N/A N/A n n n n n n mild n –

29 ppp p N/A N/A n n n n n n severe n –

33 ppp p N/A N/A n n n n n n mild n –

34 ppp N/A 28-
30 N/A n n n n n n severe n –

26 ppp N/A 6-20 N/A n n n n n n mild n –

O’ Connor 
et al 2012 
[17]

36 ppp N/A 1-8 12 n n n n n n n n –

Blaakaer et 
al 1986  
[18]

28 PN PN PN 33 n x n n x n n n –

Estrada 
2017  
[19]

19 ppp N/A 1-6 11 n n n n n n n n –

Desai et al 
1994  
[20]

35 p N/A 12. 
hét 30 n n n n n n 14 mm n AUS
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First ultrasound signs

Author

M
aternal age

M
aternal IgM

M
aternal PCR 

Tim
e of 

seroconversion

First U
S (gestational 

w
eek)

H
ydrops fetalis

A
scites

Pleural fluid

Pericardial fluid

H
yperechogenic 

bow
els

Brain parenchym
al 

abnorm
alities

Ventriculom
egaly

H
epatospleno-

m
egaly

O
ther

Dhombres 
et al 2016 
[21]

N/A p p 22-
27 33 n n n n n

5–10 parenchy-
mal nodular 
foci; 1 thalamic 
nodular focus;

n  x –

N/A p p 22-
27 34 n n n n n

7 parenchymal 
nodular foci; 
bilateral hyper-
echo-genicity 
of the germinal 
matrix

n  x –

N/A p p 10-
18 23 n n n n n 3 parenchymal 

nodular foci; n  n  –

N/A p p 11-
20 29 n n n n n 2 parenchymal 

nodular foci; n  n  –

N/A p p 20-
24 31 n n n n n <5 parenchymal 

nodular foci; n  n  –

N/A p p 14-
20 31 n n n n n 1 parenchymal 

focus; n  n  –

N/A p p 19 31 n n n n n

10 parenchy-
mal nodular 
foci; extensive 
echogenic 
areas of the 
white matter 
in subcortical, 
periaqueductal 
and periventric-
ular regions;

n  x –

N/A p p 1-22 26 n n n n n 10 parenchymal 
nodular foci; n  n –

N/A p p 1-30 32 x n n n n
multiple 
parenchymal 
nodular foci;

n  n –

DiCarlo et al 
2011 [22]

N/A p N/A 25 N/A n n n n n calcification n  n –

N/A p p 23 N/A n n n n n calcification n  n SGA

N/A p p 26 N/A n n n n n calcification n  n –

N/A p p 20 N/A n n n n n calcification x n SGA

N/A p p 10 N/A n n n n n n  x n SGA

N/A p p 26 N/A n n n n n n  x n SGA

N/A p p 22 N/A n n n n n calcification x n SGA

N/A p p 12 N/A n n n n n n  x n SGA

N/A = not available, ppp = highly positive pp = intermediate positive, p = positive, n = normal, SGA = small for gestational age, x = it is present, 
PN = postnatal diagnose, AUS = arteria umbilicalis singularis

Table 1. Summary of the cases of the processed studies. Prenatal examinations and ultrasound abnormalities during 
pregnancy in case of recent Toxoplasma infection (continued)
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The most frequent prenatal ultrasound signals 
suggestive of congenital toxoplasma infection based on 
the available literature were tabulated and the reports 
were summarized. Of the 37 cases summarized, 4 
cases of hydrops fetalis, 3 cases of ascites, 2 cases of 
pericardial effusion, 2 cases of pleural effusion and 3 
cases of hyperechogenic bowel were described. Brain 
parenchymal abnormalities were diagnosed in 15 cases, 
and ventriculomegaly in 19 cases. Hepatosplenomegaly 
was present in 3 cases. Among other abnormalities, arteria 
umbilicalis singularis (AUS) and SGA were present. The 
result are summarized in Table 3.

Ventriculomegaly cases were divided into mild, 
moderate and severe cases. Where an exact figure was 
not available, ventriculomegaly between 10 and 12 

mm was considered mild, between 12 and 15 mm was 
considered moderate, and above 15 mm were considered 
severe [8]. The sample mean was 12.69±2.62, i.e. mostly 
moderate severity. The distribution is shown in Table 4.

In 5 of the 37 cases examined, there is no data on 
whether prenatal antibiotic treatment was given. In 4 of 
the 32 cases where data was available, the pregnant woman 
did not receive prenatal treatment. In 28 cases where 
antibiotic treatment was given, sulfadizine was used in 1 
case, sulfadizine and pyrimethamine were used in 19 cases, 
and the exact combination of prenatal treatment was not 
indicated in 8 cases.

In 8 cases, there is data on control ultrasound. He-
re, the previously seen abnormality was aggravated 

Table 2. Summary of the cases of the studies processed. Control ultrasound examinations and postnatal follow-up in 
cases of recent gestational toxoplasmosis.

Controll US during prenancy Follow-up

A
uthor

Therapy

Tim
e of the 

follow
-up U

S (G
W

)

Follow
 up U

S

Tim
e of the 2

nd 
follow

-up U
S (G

W
)

2
nd follow

-up U
S

TO
P / intrauterine 

exitus

O
pthalm

ic com
-

plication

Postnatal im
aging

Follow
-up

Fried-
man et 
al 1999 
[12]

P + S 29 ascites 
decreased 31

ascites, 
hydrops, 
pleural 
and peri
cardial 
fluid dec
reaced, 
ventriculo
megaly 
progres
sed (13,9 
mm)

bilateral 
chorioretinitis, 
macula 
haemorrhage 
(bilateral)

Cranial US: 
normal 
ventricules, 
normal 
parenchyma
CT: periventri
cular calcifi
cation in the left 
temporal lobe 
and in the right 
anterior horn 

mild 
hypotonia 
in the 
upper 
limbs 

Ped
reirea 
et al 
2002 
[13]

S 33 spleno
megaly – –

micro
phthalmy and 
cataracta on 
the right eye, 
amaurosis

Abdominal US: 
hepatospleno
megaly 
Cranial CT: 
ventriculo
megaly and 
intracranial calci
fication

mild men-
tal and 
motor de-
velopment 
delay

Senat 
et al 
1999 
[14]

not re-
ceived 32

prog
ressive 
hydro
cephalus

– – 33rd 
week – – –

Her
nan
dez-
Andra
da et 
al 2002 
[15]

N/A N/A N/A N/A N/A N/A N/A N/A N/A

N/A N/A N/A N/A N/A N/A N/A N/A N/A

N/A N/A N/A N/A N/A N/A N/A N/A N/A

N/A N/A N/A N/A N/A N/A N/A N/A N/A

N/A N/A N/A N/A N/A N/A N/A N/A N/A
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Controll US during prenancy Follow-up

A
uthor

Therapy

Tim
e of the 

follow
-up U

S (G
W

)

Follow
 up U

S

Tim
e of the 2

nd 
follow

-up U
S (G

W
)

2
nd follow

-up U
S

TO
P / intrauterine 

exitus

O
pthalm

ic com
-

plication

Postnatal im
aging

Follow
-up

Malin
ger  
et al 
2011 
[16]

recei
ved – – – –

in 
utero 
35. 
hé-
ten

– – –

recei
ved – – – – choroido

retinitis

CT: hydro
cephalus, intra
cranial calcifica
tion

devel-
opment 
delay, 
epilepsy, 
blindness

recei
ved – – – – choroido

retinitis

US: hydro
cephalus, intra
cranial calcifica
tion

–

recei
ved – – – – choroido

retinitis

CT: hydro
cephalus, intra
cranial calcifica
tion

devel-
opment 
delay, 
epilepsy, 
blindness

recei
ved – – – – choroido

retinitis

CT: hydro
cephalus, intra
cranial calcifica
tion

devel-
opment 
delay, 
epilepsy, 
blindness

recei
ved – – – – choroido

retinitis
CT: intracranial 
calcification –

recei
ved – – – – choroido

retinitis

US and MRI:  
hydrocephalus, 
intracranial 
calcification

deve
lopment 
delay

recei
ved – – – – – –

postnatal 
exitus in 
48h

O’ Con
nor et 
al 2012 
[17]

not 
recei
ved

28
ventriculo
megaly

30

prog
ressive 
ventri
culome
galia

–

MRI: complete 
destruction of 
the posterior, 
parietal and 
occipital lobe, 
decreased white 
matter, sub-
cortical cysts, 
intracranial 
calcification 
Abdominal 
US: hepato
splenomegaly

N/A

Table 2. Summary of the cases of the studies processed. Control ultrasound examinations and postnatal follow-up in 
cases of recent gestational toxoplasmosis (continued)
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Controll US during prenancy Follow-up

A
uthor

Therapy

Tim
e of the 

follow
-up U

S (G
W

)

Follow
 up U

S

Tim
e of the 2

nd 
follow

-up U
S (G

W
)

2
nd follow

-up U
S

TO
P / intrauterine 

exitus

O
pthalm

ic com
-

plication

Postnatal im
aging

Follow
-up

Blaa
kaer et 
al 1986 
[18]

not 
rece
ived

– – – –

micro
phthalmy 
(left sided) 
and periferial 
chorioretinitis

US: mild 
hydrocephalus

Estrada 
2017 
[19]

not 
rece
ived

3. tri
meszter

unilate
ralis 
szájpad
hasadék

– –

ipsilateral 
anophthalmy 
and 3rd type 
craniofacial 
cleft palate 

normal 
neuro
develop
ment

Desai 
et al 
1994 
[20]

P + S 33

prog
ressive 
ventricu
lomegaly

34

vent
riculo
megaly 
and 
polyhyd
ramnios

bilateralis 
chorioretinitis

US: lateral ven
triculomegaly, 
intracranial 
calcificatio

Dhom
bres et 
al 2016 
[21]

P + S – – – – normal normal normal

P + S – – – –

ventriculo
megaly and 
polyhydram
nios

normal 
neuro
develop
ment

P + S – – – –

right sided 
chorioretinitis, 
right sided 
ambylopia

normal 
neuro
develop
ment

P + S – – – – normal normal

P + S – – – – right sided 
chorioretinitis

normal 
neuro
develop
ment

P + S – – – – normal normal

P + S 31

progres
sive hepa
tospleno
megaly

– – 33rd 
week – –

hepato
spleno
megaly, 
pulmonal 
laesion

P + S – – – – 31st 
week – –

no extra
cerebral 
malforma
tion

P + S 32 severe 
hydrops – – 34th 

week – –

multi
visceral 
foeto
pathy

Table 2. Summary of the cases of the studies processed. Control ultrasound examinations and postnatal follow-up in 
cases of recent gestational toxoplasmosis (continued)
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Controll US during prenancy Follow-up

A
uthor

Therapy

Tim
e of the follow

-
up U

S (G
W

)

Follow
 up U

S

Tim
e of the 2

nd 
follow

-up U
S (G

W
)

2
nd follow

-up U
S

TO
P / intrauterine 

exitus

O
pthalm

ic com
pli-

cation

Postnatal im
aging

Follow
-up

DiCarlo 
et al 
2011 
[22]

P + S – – – – – periventricular 
calcification

P + S – – – – – periventricular 
calcification

P + S – – – – – periventricular 
calcification

P + S – – – – – periventricular 
calcification

normal 
neuro
develop
ment

P + S – – – – – bilateral 
chorioretinitis

CT: intraparen
chyma laesion

P + S – – – – – bilateral 
chorioretinitis

CT: intraparen
chyma laesion

P + S – – – – – unilateral 
chorioretinitis

P + S – – – – – bilateral 
chorioretinitis

CT: intraparen
chyma laesion

P = pyrimethamine S = sulfadizine N/A = not available TOP = termination of pregnancy GW = gestational week

Table 3. Percentage distribution of prenatal ultrasound abnormalities detected

n = 37 positive data not available percentage

hydrops 4 1 11,1%

ascites 3 0 8,1%

pleural fluid 2 0 5,4%

pericardial fluid 2 0 5,4%

hyperechogenic bowels 3 0 8,1%

brain parenchymal abnormalities 15 0 40,5%

ventriculomegaly 19 0 51,35%

hepatosplenomegaly 3 0 15,7%

Table 4. Severity and incidence of ventriculomegaly during prenatal ultrasound examination

Frequency (n) Percentage

negative 18 48,65%

mild 6 16,21%

intermediate 1 2,70%

severe 7 18,92%

no data on its size 5 13,52%

Total 37 100,0%

Table 2. Summary of the cases of the studies processed. Control ultrasound examinations and postnatal follow-up in 
cases of recent gestational toxoplasmosis (continued)
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(although ascites decreased on control ultrasound in case 1, 
ventriculomegaly progressed.

There is no data regarding pregnancy outcome in 5 of 
the 37 cases studied. Of the 32 available cases, 4 resulted in 
termination of pregnancy (TOP), and in one case in utero 
exit at 35 weeks of gestation. There were 27 live births, 
of which one was reported as a perinatal exit (within 48 
hours). Thus, follow-up was performed in 26 cases, of which 
5 cases were missing data, and in one case only the results of 
imaging studies were reported by the authors (O’ Connor). 

The most common ocular complication was chorio
retinitis (n = 16). During follow-up, 5 cases of severe 
musculoskeletal and neurological retardation, epileptic 
seizures and blindness were described. Complications 
were categorised according to severity. For ophthalmic 
complications, mild severity was defined as mild 
chorioretinitis and unilateral chorioretinitis, moderate 
severity as bilateral chorioretinitis without subsequent 
ocular involvement, and severe complications as bilateral 
ocular involvement with blindness. For neurological 
involvement, mild was defined as mild mental and/or 
locomotor, moderate as moderate mental and/or locomotor, 
severe as severe mental and/or locomotor, and epileptic 
seizures. The mean of ophthalmological complications 
(n = 18) was 1.44±0.62, and the mean of neurological 

complications (n = 8) was 2.13±0.83, i.e., ophthalmological 
abnormalities tended to be mild-to-moderate, whereas 
neurological abnormalities tended to be moderate-to-
severe. The results are presented in Table 5.

We investigated whether the severity of complications 
was related to any prenatal factors (ultrasound findings, 
treatment). Our results are shown in Table 6. As can be seen, 
significant results were obtained only for ventriculomegaly 
and brain parenchymal abnormalities, where there is a 
weak positive correlation between ventriculomegaly and 
outcome. The test showed a weak negative correlation 
between brain volume abnormalities and outcome (the 
result is highly biased by the amount of data and the lack of 
follow-up, therefore it is unlikely to have clinical relevance, 
further analysis with larger data sets and more accurate 
statistical methods is recommended).

A limitation of our study is that in the early 2000s 
prenatal MRI was not widely used, and therefore in many 
cases ultrasound diagnosis was not confirmed. Moreover, 
the time of follow-up was variable in the reports, with only 
the perinatal period available in 3 case reports. As there is 
no extensive literature available on statistical analysis of 
toxoplasma and prenatal ultrasound diagnosis, we could 
rely mainly on case reports.

Table 5. Distribution of ophthalmic and neurological complications during neonatological follow-up. The percentage was 
calculated for the follow-up results (n = 20)

Opthalmic complications Frequency (n) Percentage

mild 11 55%

intermediate 6 30%

severe 1 5%

Neurological complications Frequency (n) Percentage

mild 2 10%

intermediate 3 15%

severe 3 15%

Table 6. Statistical analysis of the relationship between neonatal complications and prenatal ultrasound abnormalities 
and treatment using Spearman's coefficient on our data

Spearman koefficiens p
Hydrops 0.16 0.50

Ascites 0.03 0.903

Pericardial fluid 0.16 0.50

Pulmonal fluid 0.16 0.50

Hyperechogenic bowels 0.03 0.903

Brain parenchymal abnormalities –0.69 0.001

Ventriculomegaly 0.61 0.001

Hepatosplenomegaly –0.34 0.133

Prenatal therapy –0.16 0.501
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Discussion

Prenatal toxoplasma infection can have serious consequences 
for both the fetus and the mother. In our literature review, we 
included published case reports from the last 3 decades. 

In 2020, Codaccioni et al. published a retrospective 
study from France, where 88 prenatally diagnosed cases of 
congenital toxoplasmosis were reviewed and followed up 
[9]. 

In our sample of cases, positive IgM serology was seen 
in all cases of prenatal diagnosis, with the average time of 
seroconversion in the second trimester. In Codaccioni’s 
study, seroconversion occurred predominantly at the border 
of the first and second trimester, but it should be noted that 
we worked with much less data in this regard. The first 
positive ultrasound deviation also occurred predominantly 
in the second trimester.

The most common prenatal ultrasound abnormalities 
involved the nervous system, in the form of ventriculomegaly, 
and parenchymal abnormalities. A total of 34 fetuses (91,8%) 
had prenatal nervous system abnormalities. In the study 
by Codaccioni et al., this number was 80 (90%), which 
is proportionally similar to our study. It is therefore clear 
that abnormalities affecting the nervous system are present 
in almost all cases of congenital toxoplasmosis. In their 
study, Codaccinoni et al. recorded a total of 15 different 
neurological abnormalities. In our systematic review, due 
to the heterogeneity of the data, only two neurological 
abnormalities (ventriculomegaly, and parenchymal 
abnormalities) were recorded, the most frequent (51.3%) be-
ing ventriculomegaly (50% in Codaccioni’s work). It can be 
seen that ventriculomegaly, even if mild, raises the possibility 
of prenatal infection, and in such cases prenatal serology and 
PCR testing are recommended. Neurological ultrasound 
abnormalities as an indicator of congenital toxoplasmosis 
have been confirmed by several authors [2, 10]. 

Among ocular complications, chorioretinitis has been 
most frequently described, either unilateral or bilateral. 
The clinical significance of this is questionable, as there has 
been no long-term follow-up in the studies described and 
summarized above. Literature suggests that the long-term 
ocular prognosis is favourable, but this requires further 
research [11].

Conclusions

In conclusion, congenital toxoplasmosis is a highly 
heterogeneous pathology, the diagnosis and management 
of which still challenges clinicians today. It requires an 
experienced sonographer for its detection and, based on 
the ultrasound findings, the clinician needs to perform the 
appropriate serological and molecular tests to diagnose and 
treat congenital toxoplasmosis as soon as possible. 

Prevention of toxoplasmosis is an important issue. 
Educating pregnant women is part of the prevention of 
infection. Pregnant women should avoid contact with cats, 
if they handle raw meat, unwashed fruits and vegetables, 

thorough hand washing is recommended afterwards. 
Secondary prevention includes serological screening during 
pregnancy and close follow-up of seronegative pregnant 
women.

Several Hungarian publications also deal with the 
examination of toxoplasmosis during pregnancy. The 
publications discuss the rate of fresh maternal toxoplasmosis 
in cases of ultrasound abnormalities detected during 
pregnancy [23], examine the detection of Toxoplasma 
infection from amniotic fluid using quantitative real-time 
PCR [24], and examine the seroepidemiological situation 
of the infection in our country [25].

The literature also draws attention to the importance of 
ultrasound screening and the important role ultrasound 
examinations play in the diagnosis of the disease. We 
consider it important to draw attention to ultrasound signs 
indicating infection during the training of obstetricians and 
gynecologists and sonographers.

Postnatal management requires an interdisciplinary 
team approach, involving pediatric ophthalmologists, 
neurologists, pediatricians, and allied health professionals 
for the best outcome.

As congenital toxoplasmosis still affects thousands of 
people worldwide today, further research and analysis is a 
very important topic. In the future, a prospective study with 
the involvement of co-specialists and the establishment of 
local registries could be considered.  
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