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Abstract

Introduction: Anoxic-ischemic encephalopathy is an impairment of brain
functions occurring before, during, or immediately after birth in the context
of perinatal asphyxia during childbirth. The aim of this work was to study the
contribution of transfontanellar ultrasound and computed tomography in the
diagnosis of anoxic-ischemic lesions. Methodology: This was a prospective,
cross-sectional study conducted in the radiology department of the Marie Cu-
rie Medical Clinic over a period of 8 months. The equipment used was Volu-
son E8 ultrasound scanners and the Optima 16-bar scanner. The parameters
studied were socio-epidemiological data and the appearance of lesions in im-
aging. Results: Our study involved 30 patients, or 4.83% of cases, in 621 ex-
aminations carried out during the study period. The male sex dominated with
53.33% of cases. The age group from 0 to 05 months was the most frequent,
with an average age of 1.2 months. The delay in psychomotor acquisition was
the most frequent clinical information, with 26.6% of cases and 36.6% of cases
presenting perilesional cerebral atrophy. Cerebral CT and transfontannellar
ultrasound were the two imaging methods used, with 56.66% of cases for ETF
and 43.34% of cases seen on CT. The most common lesion found on ETF was
hyperechoic thickening of the choroid plexus related to intraventricular hem-
orrhage in 25.2% of cases. And the most frequent cerebral ischemic lesions
were presented as cortico-subcortical hypodensity well systematized in 28.2%
of cases. Brain MRI was not performed for financial reasons and the unavail-
ability of this examination. Conclusion: Computed tomography and trans-
fontanellar ultrasound play an essential role in the diagnosis of cerebral an-
oxic-ischemic lesions. However, MRI remains the examination of choice for a
detailed and precise assessment of the lesions.
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1. Introduction

Anoxic-ischemic encephalopathy is an impairment of brain functions occurring
before, during, or immediately after birth in the context of perinatal asphyxia dur-
ing childbirth. She refers to the death of brain cells resulting from insufficient ox-
ygen supply (anoxia) with interruption of blood flow (ischemia) to the brain. This
encephalopathy can lead to hemorrhage and focal or diffuse ischemic lesions [1].
It is a common pathology, with 20.9% of newborn deaths due to abnormalities
related to perinatal hypoxia [2] [3]. The diagnosis of these anoxic-ischemic lesions
is made mainly by transfontanellar ultrasound (TFU) and magnetic resonance im-
aging (MRI), supplemented by computed tomography (CT). TFU is a first-line
examination that is less sensitive in full-term newborns than in premature babies
due to neuronal necrosis [1]. MRI is the reference examination and better studies
neuronal necrosis, but it remains expensive and unavailable in Mali. Hence, CT
scans are more available and can help with diagnosis in developing countries.
Given the lack of data on the subject in Mali, we initiated this work, the objective
of which was to study the contribution of transfontanellar ultrasound and cerebral
computed tomography in the diagnosis of anoxic-ischemic lesions at the Marie

Curie medical clinic in Bamako, Mali.

2. Methodology

This was a prospective cross-sectional study carried out in the radiology and med-
ical imaging department of the Marie Curie Medical Clinic over a period of 8
months from October 2023 to May 2024. The equipment used was Voluson E8
and Vivid 7 ultrasound scanners and the Optima 16-strip scanner. The data were
collected on a survey form after the examination. Included in our study were all
children with brain abnormalities on CT or ultrasound during the study period.
The ultrasound scans were performed by 2 sonographers and 2 radiologists with
more than 10 years of experience. The CT scans were interpreted by 2 experienced
radiologists. The sample included all patients who came for transfontanellar ul-
trasound, and CT scans to look for anoxic-ischemic lesions. The parameters stud-
ied were socio-epidemiological data and the ultrasound and CT aspects of these
lesions. All parents of children participating in the study had given their stated

consent.

3. Results

Our study concerned 30 pathological patients out of all 621 examinations (trans-

fontanellar ultrasound and cerebral CT) carried out during the study period, e, a
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frequency of 4.83% of cases.

3.1. Sociodemographic Data

Male gender dominated with 53.33% of cases against 46.67% of female cases. The
age group of 0 to 05 months was the most frequent, with an average age of 1.2

months. (Figure 1)
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Figure 1. Distribution of patients by age in months.

Delayed psychomotor acquisition was the most frequent clinical information,
with 26.6% of cases and 36.6% of cases coming for perilesional cerebral atrophy
(Table 1).

Table 1. Distribution of patients according to clinical information.

Clinical Information Staff Percentage (%)
Psychomotor Retardation 8 26.66
Anoxia 6 20
History of Suffering 4 13.33
Tonic-Clonic Convulsion 4 13.33
Microcephaly 2 6.66
Behavioral Disorder 2 6.66
Axial Hypotonia 2 6.66
Bulging Fontanellar 1 3.33
Craniosynostosis 1 3.33
Total 30 100
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3.2. Aspects in Imaging

Brain CT and transfontanellar ultrasound were the two imaging methods used
during our study. Brain MRI was not performed due to financial reasons and the
unavailability of this examination. ETF was the most frequent examination, with
56.66% of cases being examined compared to 43.34% of cases seen on CT. ETF made
a satisfactory contribution in confirming the diagnosis. She had found the following
aspects: diffuse hyperechogenicity of the brain parenchyma with blurred limits in-
dicating the presence of cerebral edema (13.3% of cases) with focal hyperecho-
genicity in a well-defined vascular territory which was related to cerebral ischemic
lesions (23.3% of cases); hyperechogenic thickening of the choroid plexus related
to intraventricular hemorrhage (25.2% of cases). Hyperechogenicity of the cerebral
cortex and the subcortical, periventricular SB, and lenticular nuclei and poorly lim-
ited hyperechogenicity in heterogeneous range, seat of small cavitations indicat-

ing leukomalacia (16%) and ventricular dilatation in 22.2% of cases (Figure 2).
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Figure 2. ETF ((A) and (B)) show diffuse hyperechoic areas of white matter in favor of an
anoxic-ischemic lesion (A) and diffuse hyperechoic areas of white matter with cavitation
lesions in favor of leukomalacia (B).

The CT scan showed lesions precisely, and it found the following lesions: cere-
bral edema, which presented as non-systematized hypodensity in the range with-
out enhancement or diffuse hypodensity of the supratentorial white matter re-
specting the brainstem with dedifferentiation of white matter/gray matter and
erasure of cortical sulci in (20.3% of cases). Cerebral ischemic lesions presented as
well-systematized cortico-subcortical hypodensity in (28.2% of cases). There were
ventricular dilatations (hydrocephalus) in (26.3% of cases), and intracerebral
hemorrhage as spontaneous intraparenchymal or gyriform hyperdensity in 25.2%
of cases. (Figure 3 and Figure 4)

The associated lesions in our series observed on CT were numerous, and cerebral
atrophy, which widened cortical grooves, was the most frequent associated lesion
with 36.66% of cases, followed by microcalcifications presenting as spontaneous
nodular hyperdensity in 10% of cases. (Table 2)
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Figure 3. Axial reconstruction CT scan ((A) and (B)): Bilateral hemispheric cortico-sub-
cortical parenchymal hypodensities with formation of porencephalic cavities. This is asso-
ciated with significant symmetrical and bilateral enlargement of the grooves and the ven-
tricular system with a sequelae appearance in favor of anoxic-ischemic encephalopathy
with significant supratentorial cerebral atrophy with a sequelae appearance (A) and cor-
tico-subcortical hypodensity of the same density as the left parietal-temporal CSF not en-
hanced after injection of PDC in favor of a left parietal-temporal anoxic-ischemic lesion
with a sequelae appearance.

Figure 4. Axial reconstruction CT scan ((A) and (B)): Area of bilateral symmetrical tem-
poral-parietal-occipital cortico-subcortical hypodensity of sequelae in favor of anoxic-is-
chemic lesions and bilateral hemispheric subdural effusion related to a hygroma (A) and
multiple macro-calcifications at the cortico-subcortical level and central gray nuclei of se-
quelae appearance (B).

Table 2. Distribution of patients according to associated lesions seen on CT scan.

Associated Lesions Staff Percentage (%)
Cerebral Atrophy 11 36.6
Microcalcification 3 10
Hemispherical Hygroma 1 3.33
No Injury 15 50
Total 30 100
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4. Discussion
4.1. Socio-Epidemiological Data

Our overall frequency was 4.83% of cases of anoxic-ischemic lesions, this result
lower than that of Zanga Soré Moussa et al [2], who found an annual frequency
of 77.7 cases of perinatal asphyxia and superimposable to that of Anthonioz in
France who reported an annual average of 36 cases [4]. This difference could be
explained by the fact that our study took place in the radiology and medical im-
aging unit of a medical clinic whose children were most referred for imaging ex-
ploration assessment by the pediatric unit of the reference health center, which is
not as frequent in terms of neonatal. In our study, there was a male predominance
with 53.33% of cases with a sex ratio of 1.14, identical results found in the litera-
ture with those of Zanga and Nagalo in Burkina Faso and Folquet in Ivory Coast
[3] [5] who indicated respective rates of 1.8, 1.2 and 1.6. This male predominance
would be related to a supposed biological fragility of male subjects. For Herbst,
male sex would be a risk factor for perinatal anoxia [2] [6]. The age group of 0 to
05 months was the most frequent, with an average age of 1.2 months in our series,
with results slightly lower than that of Zanga, who had found the most frequent
age group of 6 - 8 days, or 32.6%, followed by that of 4 - 5 days, or 31.3%. The
average age of the patients was 14 days in his series. And the delay in psychomotor
acquisition was the most frequent clinical information, with 26.6% of cases, and
36.6% of cases came for perilesional cerebral atrophy. This result differed from
that of Zanga, who had found respiratory distress in 42.9% of cases, followed by
prematurity in 15% of cases [2]. This difference could be due to the sampling vol-
ume being too small and the origin of our patients in a center that is less equipped
for the care of neonatal patients.

4.2. Aspects in Imaging

ETF was the most performed examination in our study, with a frequency of
56.66% of cases. This result was slightly lower than that of Zanga in Burkina Faso
and much higher than that of N’zonou in Mali, who had respectively found 68.2%
of cases and 20.8% of cases of pathological patients in ETF [2] [7]. It was more
used because of its easy access, safety, simplicity, and low cost compared to other
brain imaging methods, but also very important for the detection of lesions. The
lesions found in ETF in our series were multiple, including cerebral edema in
13.3% of cases with cerebral ischemic lesions in 23.3% of cases, intraventricular
hemorrhage in 25.2% of cases, leukomalacia in 16% of cases, and ventricular dila-
tation in 22.2% of cases. These lesions had been found in varying proportions by
other authors in Africa. Berrada et al in Morocco found 39% of ventricular dila-
tations, 32% of intraventricular hemorrhage, 3.9% of periventricular leukomala-
cia, and 3.9% of ventricular. Konan in Ivory Coast observed 45% of periventricular
leukomalacia, 28.3% of ventricular dilatations, and 25% of cerebral hemorrhage
[8] [9]. Cerebral hemorrhages and/or intraventricular hemorrhage observed in al-

most all studies in the literature are among the main lesions most visible on ETF
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in newborns and infants. Periventricular leukomalacia was observed in 16% of cases
in our series, slightly lower than those found in the Zango study in 26.4% of pa-
tients, and constituted the 3rd cerebral lesion and represents the major cause of
neurological sequelae, including cerebral palsy [2] [10] [11]. Brain CT was repre-
sented in our study in 43.34% of cases. It also observed multiple and varied lesions,
including cerebral edema, cerebral ischemic lesions, hydrocephalus, and intracer-
ebral hemorrhage. Brain CT has already been used in the literature to assess cere-
bral hemorrhages and edema secondary to hypoxic-ischemic damage [12]. In our
series, hemorrhages represented 25.2% of cases and cerebral edema 28.2% of cases.
MRI, being considered the preferred brain imaging modality, was not used in our
study. However, in a comparative study of neuroimaging in newborns, all having
undergone CT and MRI, they will have the same sensitivity in detecting anoxic-
ischemic lesions such as strokes and white matter lesions [12] [13]. According to
a retrospective study from 2014, CT was less likely to detect strokes and lesions of
the central gray nuclei, brainstem, and cerebellum [12] [14]. CT uses X-rays,
which should be avoided as much as possible in infants. She gives a bad contrast
between gray matter and white matter that would have been due to the absence of
myelination in the newborn brain [12] [15]. These data could weaken the use of
CT in favor of MRI [12] [13]. But, CT would still remain an interesting alternative
in cases where MRI would be difficult to access at a high cost or in patients who

would be in a state too unstable to undergo a long MRI examination.

5. Conclusion

Computed tomography and transfontanellar ultrasound play an essential role in
the diagnosis of anoxic-ischemic cerebral lesions in developing countries. They
have made it possible to evoke ischemic, hemorrhage, and cerebral sequelae le-
sions. MRI, however, remains the examination of choice for a detailed and precise
evaluation, but CT can be an alternative in diagnostic management in our coun-

tries where access to MRI is not yet codified.
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