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INTRODUCTION

ABSTRACT

Background: To determine the structural findings in brain sonography of African infants
with complicated sporadic bacterial meningitis. Materials and Methods: Retrospective
assessment of medical records of patients who underwent brain sonography on account of
complicated bacterial meningitis. The brain sonography was carried out over a 4-year period
(between September 15, 2004 and September 14, 2008). Result: A total of 86 infants were
studied (40 boysand 46 girls in aratio of 1:1.1); more than 70% of the patients were aged below
6 months. Presenting complaint included convulsion with fever in 34 (39.53%), persistent
fever 20 (23.26%), bulging fontanelles 8 (9.30%), coma 7 (8.14%) and sepsis with convulsion
6 (6.98%), among others. Patients’ place of previous treatment included specialist hospitals
33 (38.37%), private hospitals 21 (24.42%), herbal home centres 12 (13.95%), nursing homes
8 (9.30%), patent medicine stores 7 (8.14%) and other non-doctor attended clinics 5 (5.81%)
infants. The sonographic findings included hydrocephalus 36 (41.86%), cerebral infarction 12
(13.95%), encephalocoele g (10.49%) and intracerebral abscess 7 (8.14%) infants. Cerebritis 5
(5.81%), intracerebral hemorrhage 3 (3.49%), porocephalic cysts 2 (2.33%), cerebral oedema
2 (2.33%), intraventricular haemorrhage 1 (1.16%) and subdural collection 1 (1.16%) infants;
8 patients (9.30%) had normal findings. Conclusion: Hydrocephalus, cerebral infarction
and intracerebral abscess were the most common complications elicited by sonography in
this study. Early and adequate treatment with antibiotics in patients with persistent fever
and convulsion with fever will reduce the complications of meningitis and its long-term
neurological sequelae.
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months, the anterior and posterior fontanels are patent

Bacterial meningitis in African children is a major public
health problem, because of its common occurrence, high
mortality and high rate of residual neurological sequelae
associated with it. In southern Nigeria, pneumococcal
meningitis has been identified as the highest cause of
sporadic pyogenic meningitis, while, in northern Nigeria,
meningococcal meningitis is predominant in a common
epidemic form.'3

Several studies have identified that meningitis is more
common in 0-2 years aged infants.!® From the age of 0-6
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and can be used as acoustic window to directly and
clearly visualise the intracranial content and the brain for
abnormalities.®” From the age of 6 months up to 2 years,
the brain can be visualised through very thin temporal
bones.® When complications of bacterial meningitis set
in, resulting in hydrocephalus or reduced developmental
milestones, the closure of the fontanels may be delayed and
it is then possible to visualise through the fontanels even
up to the age of 2 years.”** Among the imaging modalities
for assessment of the brain in bacterial meningitis, plain
film is the most readily available. However, the yield of
plain radiography is poor as it can only show intracranial
calcification, fractures or craniofacial disproportion as a
pointer to hydrocephalus.!

Computed tomography (CT) scan and magnetic resonance
(MR) imaging have excellent definition of structures
defining normalities or abnormalities with great details.?®
Furthermore, MR imaging can also image the brain in
different planes without additional repositioning of the
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patients and can assess the vessels without the need of
intravenous contrast. However, major disadvantages of
both CT and MR imaging are the associated high cost and
the fact that they are not readily available. Also, CT and
MRI require high maintenance cost and high level of expert
technical engineers for steady operation of the technical
part of the machine.®®!! For countries like Nigeria with
lack of steady power supply, dedicated power generators
are required to supply power to CT and MRI machines,!!
which greatly increase the running cost. The minimum
monthly wage of workers in Nigeria during the period of
the study was ¥7,500:00 only, while the cost of CT scan
(brain) for children at the University of Benin Teaching
Hospital (UBTH), located about 90 km from Irrua, was
¥15,000 -%20,000:00, depending on whether intravenous
contrast medium is used. The cost of MR imaging for
children at the University College Hospital (UCH) Ibadan,
located about 200 km from Irrua, the nearest centre with
MR imaging scanner was ¥40,000:00 only. Radiation
hazards to infants is also due to the use of CT for brain
imaging in bacterial meningitis.t-3!1

Ultrasound scan is cheap, readily available, lacks any
form of radiation hazard and can be performed without
sedation.”® When high frequency (7.5-15 MHz) transducer
is used, it is possible to display excellent normal structure
and any abnormality. The cost of ultrasound scan in our
centre at the time of this study was ¥700:00 (government
hospital) and N1000.00 for Greenhill Radiological Centre,
Ekhuokuala, Ekpoma, as compared to N15,000:00 for brain
CT at UBTH, Benin City and about N40,000 for brain MR
imaging at UCH, Ibadan. Therefore, when it is possible to
assess the intracranial content using ultrasound, brain
sonography is the most cost-effective, practical, radiation-
free, readily available, and accessible method of imaging
the brain of children in developing countries.®®

Although ultrasound is operator dependent, when
performed by competent operators, it can be very accurate
and has excellent correlation with the results obtained by
both CT and MR imaging.!®'?13 Also, some studies have
shown that it is better to image the developing brain with
ultrasound as compared with CT or MR imaging as the
findings from ultrasound correlate more with patients’
outcome than those from CT or MR imaging.? Sonography
can also be done repeatedly without any hazards to the
baby, unlike the use of CT, in which radiation hazards is a
major problem and the use of MR imaging in which cost is
a major limiting factor.®’

MATERIALS AND METHODS

This is a retrospective assessment of the case notes,
radiology requests and reports of patients who were
referred for brain sonography for complicated bacterial
meningitis in our centre. Complication was determined by

previous treatment for bacterial meningitis in other centres
or in our centre several weeks or months before referral
for brain sonography on account of development of extra
neurological complaint.

The data were collected from the radiology and medical
record department of the hospitals. The study patient
included both patients in the outpatient department and
those referred from other hospitals and clinics in the
environs.

Brain sonography was done using 7.5 MHz sector
transducer fitted of a Siemens S, 250 Scanner (Siemens
AG, Germany 1992). Occasionally, when the lesions were
very gross, Toshiba Justvision 400 (Toshiba Inc, USA,
2003) fitted with 3.5 MHz convex transducer was used to
image the brain, especially in severe hydrocephalus and
in subdural haematoma or intraventricular haemorrhage
with hydrocephalus. The brain sonography was carried out
over a 4-year period at Irrua Specialist Teaching Hospital,
Irrua and GreenHill Radiological Centre, Ekpoma, Edo state,
Nigeria, between September 15, 2004 and September 14,
2008. The collected data were analysed using Microsoft
Excel (Microsoft Inc USA, 2006).

RESULTS

A total of 86 children aged 0-12 months were examined
with brain ultrasound scan on account of complicated
bacterial meningitis in the study period comprising 40 boys
and 46 girls (male to female ratio of 1:1.1).

Only 33 patients were in the hospital, while 53 came from
other clinics or treatment centres [Table 1]. The age range
of the patients is shown in Table 2 with an age group of 0-7
months, comprising 78 (90.69%) of the patients [Table 2].

Among the observed presenting complaints, persistent
fever with convulsion in 34 (39.53%) and persistent fever
in 20 (23.26%) infants were the most common complaints
while on treatment for meningitis, which necessitated
the request for brain sonography. Other presenting
complaints are bulging fontanelle in 8 (9.30%), coma in
7 (8.14%) and swelling of the head in 5 (5.81%) among
others [Table 3].

The sonographic findings are shown in Table 4.
Hydrocephalus was the most common findings in
36 patients (41.86%); 8 (9.30%) patients showed normal
findings, while 12 (13.95%) showed cerebral infarction.
Other findings are shown in Table 4 and in Figures 1 and 2.
Figure 1 shows early stage of hydrocephalus, Figure 2 shows
late stage and Figure 3 shows normal brain sonography in
a neonate.

The data were analysed using Microsoft Excel (Microsoft
Inc, USA, 2007).
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Table 1: Place of previous treatment

Place of Previous Care Number %

General hospital 33 38.37
Private hospital 21 24.42
Non-doctor attended clinic 5 5.81
Nursing home 8 9.30
Herbal home 12 13.95
Patent medicine store 7 8.14
Total 86 100

Table 2: Age range

Age range (Months) M F Total %

0-1 6 11 17 19.77

23 10 12 22 25.58 Figure 1: Brain sonography showing early stage of dilated ventricle
4-5 11 13 24 27.91

6-7 9 6 15 17.44

8-9 2 2 4 4.65

10-12 2 2 4 4.65

Total 40 46 86 100

Table 3: Presenting complaint

Presenting Complaint Total %
Persistent fever 20 23.26
Sepsis with convulsion 6 6.98
Coma 7 8.14
Convulsion with fever 34 39.53
Inability to move/paraplegia 2 2.33
Swelling of the head 5 5.81
Bulging fontanelles 8 9.30
Inability to hold the head erect 1 1.16
Inability to sit 1 116 Figure 2: Brain sonography showing grossly dilated lateral ventricles
Cellulitis of the skull 1 1.16
Persistent cough with convulsion 1 1.16
Total 86 100
Table 4: Sonographic findings

Sonographic Findings Number %
Hydrocephalus/ventriculomegaly 36 41.86
Encephalocoele cerebral atrophy/widening of sulci 9 10.47
Intracerebral abscess 7 8.14
Subdural hematoma 1 1.16
Intracerebral haemorrhage 3 3.49
Cerebral infarction 12 13.95
Echogenic sulci/cerebritis 5 5.81
Normal 8 9.30
Porocephalic cyst 2 2.33
Intracerebral haemorrhage with cerebral oedema 2 2.33
Intraventricular haemorrhage/debris/ventriculitis 1 1.16 Figure 3: Brain sonography showing normal brain in a neonate
Total 86 100

referred for ultrasound as the referring clinicians
DISCUSSION were convinced that it will be an appropriate mode of

In this study, 73.26% of the patients were aged 0-5 investigation as most of the patients have had previous
months. This occurred because the patients were care.'
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Several reasons have been proposed by different authors
on why patients with meningitis in developing countries
have high mortality and residual radiological sequelae. Low
rate of referral and inadequate treatment in peripheral
health centres before referral to the teaching hospital,
where most studies were done, was recognised as the
most important reasons.'®!?1* Delayed presentation,
previous care in orthodox facilities, limited recognition
of the possibility of meningitis, partial treatment, lack
of typical signs and inadequate referral practices were
also identified by many authors.'215 However, what was
missing was the lack of conclusive diagnosis of structural
damage done to the brain, which may require treatment.
Among the diagnostic modalities, sonography is the best,
hazard-free and readily available modality for infants aged
0-12 months for diagnosis of the intracranial structures.
In this study, the health facilities where most patients
were treated before referral were, general hospitals for
33(38.37%), private hospitals for 21 (24.42%) and herbal
homes for 12 (13.95%) patients [Table 1]. General hospitals
in many rural areas in Nigeria including Edo State were
staffed with one or two general duty doctors with only few
years of experience after graduation from medical school
and no postgraduate training in paediatrics. These doctors
may not recognise the non-classical signs, symptoms and
complications of meningitis, especially at earlier stages for
early treatment and referrals, and some of the hospitals
were not supported with adequate laboratory facilities for
accurate diagnosis.*

Brain sonography was employed by several authors as an
aid for the diagnosis of bacterial meningitis in infants.®'?
However, the mainstay of the use of brain sonography in
meningitis is the monitoring of intracranial complication
of the disease.'*!® Among the recorded complications,
hydrocephalus is the most common complications seen in
36 patients (41.86%) in this study [Figures 1 and 2]. This
comprised 28 (32.56%) communicating hydrocephalus and
8 (9.30%) non-communicating hydrocephalus. Different
degrees of cerebral infarction, often with widening of the
adjacentlateral ventricle were noted in 12 (13.95%) patients.
These findings agree with the findings of other authors on
the subject.”1*1%15 Soni et al, noted ventriculomegaly in
59% and Fotsin et al, recorded 71.43% communicating
hydrocephalus among those with complications.”*®

Twelve patients (13.95%) had cerebral infarction,
noted as hypoechoic areas with irregular margins. The
infarction could have resulted from ischaemia or areas
of haemorrhagc with liquefaction. Normal findings
were recorded in 8 patients (9.30%) [Table 4, Figure 3].
Therefore, only less than 10% of the patients had normal
findings, showing that majority of the patients had
complications noted in the study, which is consistent
with study by previous authors.'”' However, authors
who studied other brain lesions in infants in addition to

complicated meningitis recorded higher percentage of
normal findings.”#2

The use of brain sonography in children with meningitis
could help diagnose the complications at early stages.
Formal training for doctors on brain sonography is
necessary and important for its accurate use.?""*

In conclusion, childhood meningitis is particularly a
major cause of death, illness and long-term neurological
impairment in Africans. All efforts should be made, to
ensure its early diagnosis to reduce its complications. The
employment of sonography in general hospital in rural
areas using appropriately trained general duty doctors
could be rewarding in the long term towards reduction of
complications of meningitis in children.
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