Child’s Nerv Syst (1987) 3:371-374

Childs
Nervous| - §)
Systern

© Springer-Verlag 1987

Ultrasound-guided brain abscess aspiration in neonates
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Abstract. Four cases of brain abscess in neonates are
described, diagnosed by ultrasonography and CT. All
abscesses were confirmed surgically. One patient was
operated on 5 weeks after diagnosis because of initial
parental refusal. The etiology in all cases was meningitis
superimposed on an hypoxic-ischemic insult. Two cases had
a single abscess while the other two had multiple lesions.
All cases were operated on with intraoperative ultra-
sound examination through the fontanelle. The case with
delayed aspiration showed complete evolution from
localized cerebritis to complete capsule formation with
mass effect. One abscess was sterile, and in the others grew
Klebsiella pneumoniae and Enterobacter aerogenes. The
microorganism initially isolated from the lumbar CSF was
also found in the abscess. Even after sterilization of the
lumbar CSF, all abscesses were still present. Ultrasound
examination and CT are compared.
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Brain abscess is a well-known disorder [1, 3, 14, 40] with a
higher incidence in adults than in children [11, 15, 40, 41].
In the last 12 years one of the authors (F.T.) has diagnosed
and treated more than 20 cases of brain abscess in patients
1 to 18 years of age [41]; however, only recently have we
diagnosed brain abscess in neonates. In spite of the several
mechanisms  described in childhood (direct spread,
hematogenic, cardiogenic, etc. [41]), we believe that in all
cases described in this paper there was a common pathway
for the development of brain abscesses, namely, the
association of meningitis and cerebral tissue injury
secondary to ischemic lesions [2]. Ischemia leading to
brain necrosis is, we believe, a major predisposing factor
for bacterial implantation and localized cerebritis, which is
the first stage of the development of brain abscess.
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The routine use of cerebral ultrasonografy in our
newborn intensive care unit has enabled us to make a
definitive diagnosis of brain abscess. All diagnoses were
also confirmed by CT, and in our experience brain abscess
imaging was more clearly and earlier defined by ultra-
sound than by CT.

Patients and methods
Case 1

This patient was a premature male infant, one of twins whose
mother had a premature rupture and subsequent infection of the
membranes. After admission, the baby developed progressive
respiratory distress and meningitis. On the 4th day of life the
clinical course suddenly deteriorated and cerebral ultrasonography
showed a subependymal and intraventricular bleeding, which was
treated with repeated lumbar punctures and, later, external ventricle
drainage. Treatment with antibiotics was started according to the
CSF antibiotic sensitivity test. Weekly cerebral ultrasonography
was carried out, and eventually showed a right parietal brain
abscess 3 cm in diameter. A CT scan (second generation) did not
detect the abscess. The infant was operated on under local
anesthesia and light sedation. A burr-hole was made over the
abscess, which was drained via a cannula inserted under ultra-
sound guidance through the anterior fontanelle. The purulent
material in this case was sterile. The baby developed hydrocepha-~
lus after infection had been overcome and was treated with V-P
shunt. He showed good clinical recovery and, in a follow-up after
6 months he showed normal neurological development. Ultra-
sonography showed slight assymetry of the lateral ventricles and
normal parenchyma.

Case 2

This patient was a full-term newborn, who had a normal delivery
but perinatal asphyxia requiring resuscitation. He was admited
with respiratory distress and later developed meningitis. He was
treated with antibiotics for Klebsiella pneumoniae and was
developing well when low tension of the anterior fontanelle was
noticed. At that time the only neurological finding was absence of
the suction reflex. CT showed multiple large brain abscesses
localized in the bilateral frontal and left parieto-occipital areas.
He was operated on several times with serial ultrasound-guided
tapping of all abscesses; a total of 170 ml pus was obtained
(Fig. 1). The infant then began to suck and showed rapid clinical
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improvement. He was discharged without apparent abnormality.
Ultrasonography and CT after 7 months are both normal. The
child shows no neurological abnormality.

Case 3

This patient was a premature female infant with severe hyalin
membrane disease who developed meningitis (Enterobacter
aerogenes). The infant showed good development, but had a daily
mild fever. Ultrasonography, however, showed bilateral frontal
abscesses. Under local anesthesia, bilateral frontal burr-holes and
ultrasound-guided tapping was done (Fig.2). The child was
discharged 1.5 weeks later and hydrocephalus was demonstrated
by sonography 3 weeks later. A V-P shunt procedure was carried
out. She was doing well but after 4 weeks ultrasound revealed an
isolated left lateral ventricle. A biventricular peritoneal shunt with
Y-connection was inserted using a proximal Holter-Hausner low-
pressure valve. .

A 6 months of age, follow-up examination revealed normal
neurological status and development, with normal ultrasound
findings.

Fig. 1a—d. Case 2. a Preoperative CT scan
showing all of the abscesses. b Preoperative
ultrasonogram, sagittal view. ¢ Peroperative
ultrasonogram during aspiration of the left
parieto-occipital abscess. d CT scan 6 months
after operation

Fig. 2a~d. Case 3. a Preoperative ultrasonogram, sagittal view. b
Preoperative ultrasonogram, coronal view. ¢ Peroperative ultra-
sonogram, sagittal view. d Postoperative ultrasonogram, coronal
view

Fig. 3a—c. Case 4. Ultrasonograms: a preoperative at time of
diagnosis, sagittal view; b preoperative, 5 weeks later; ¢ per-
operative, coronal posterior view

Case 4

This patient was a premature male infant who developed respira-
tory distress and meningitis (Enterobacter aerogenes) and was
treated with respiratory assistance and antibiotics. As the lumbar
CSF became sterile, ultrasonography revealed a right parieto-
occipital brain abscess. Because of initial parental refusal to allow
surgical treatment, the infant was treated conservatively. After 5
weeks he became sommnolent, ceased to suck, had fever, an
elevated erythrocyte sedimentation rate, and leukocytosis. Suc-
cessive ultrasonograms showed evolution from a large area of
parenchymal bleeding to abscess formation, producing a mass
effect on the atrinm of the adjacent lateral ventricle (Fig. 3).
Finally, he was operated on in the same way as the other babies.
He was later discharged in good condition. We do not have any
follow-up data on this child.



Discussion

In 12 years, experience with brain abscesses [40, 41] we have
been able to diagnose this pathology in newborns only in
the last 12 months after the introduction of routine
cerebral ultrasound examinations through the anterior
fontanelle with real-time equipment using high-frequency
transducers. We perform routine ultrasound examination,
not because of the possibility of brain abscess, but because
other more common abnormalities may be revealed, such
as subependymal and intraventricular bleeding, meningitis,
encephalitis, ventriculitis, periventricular leukomalacia,
congenital malformations, hydrocephalus and others [2, 5,
6, 8, 17, 18, 25, 33, 34, 36, 37]. But, among all these patients
we diagnosed four brain abscesses in newborns who had
no signs indicating the diagnosis. Because of early diagno-
sis we could treat those infants before a (complete capsu-
lated) space occupying brain abscess had developed.

We think that among all newborns with meningitis and
hypoxic-ischemic cerebral insult, those who develop
abscesses arc those immunologically able to circumscribe
the infection and develop a capsule. Because of this
natural selection prior to operative treatment, they seem
clearly to have a better prognosis than the others with
generalized infection.

Since the mid-1970s, CT has been the principal aid to
diagnosis. This has been the most important development in
the diagnosis of brain abscess in recent times [9, 11, 19, 21,
24, 27-31, 38, 39, 42-46]. Most authors found a higher
mortality in brain abscesses before CT [4, 9, 10, 15, 20, 22,
26, 27]. The CT appearance can be clearly seen, with the
use of contrast, as a ring structure with a central hypo-
dense area. The evolution of a brain abscess capsule on CT
scans has been studied [7, 12—14], and the presence of a
ring structure does not mean that there is a mature capsule
[12]. To obtain a qualitative assessment, CT scans should
be repeated at intervals [13, 14]. Cerebral examination by
ultrasound requires a gap in the cranial vault to be
effective. In children with open fontanelles and with
modern dynamic real-time ultrasonographic examination,
the images obtained are more than sufficient for diagnosis.

Advantages in comparison to CT are that there is no
need for contrast, and dynamic examination with record-
ing of the whole examination in videotape is possible. The
examination can be made at the bed side, using it in a
routine way without difficulty in the nursery. There is no
need for general anesthesia and it is less expensive. A
disadvantage is that complete subdural examination is not
possible because of the viewing angle.

Therefore, we think that ultrasonography in neonates,
in relation to CNS infection, is now more helpful than CT,
because of all those advantages and the excellent quality
of the images.

Therapy

In our previous series [41] of brain abscesses in childhood,
the objective of therapy was the extirpation of the abscess,
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whenever possible. We did abscess tapping and aspiration
when the capsule was not yet hard enough to be operated
on safely. Primary total extirpation was performed in
special cases [41].

In these four cases of brain abscesses in neonates, we
performed aspiration even in the cases of multiple ab- -
scesses. The literature describes ample experience using
intraoperative ultrasound for different surgical goals such
as brain tumors, cysts, hematomas, arteriovenous malfor-
mations, inflammatory masses or abscesses, and even for
intracranial shunt tube placement in infants [16, 23, 32,
35].

In a series of 191 lesions published by Rubin and
Dohrmann [32], ultrasound was deemed to have played a
useful role in operations on 101 (53%) of the lesions and
showed only 3 brain abscesses, none in the neonatal age.
Based on the technical experience of ultrasound-guided
biopsy of brain tumors, we treated our cases of suspected
brain abscesses in newborns with this technique. The
procedure is very easy and requires only local anesthesia.
Even when multiple, the abscesses can be reached and the
pus of all of them be drained. If necessary, serial tappings
can be done in the same way.

Our impression is that if the newborn shows brain
abscess as a complication of meningitis and hypoxic-
ischemic insult, there has been a strong immunological
reaction to a generalized infection, enabling a capsule to
develop. The technique of ultrasound guided brain-abscess
tapping can help the baby during this period, giving a
better chance of survival and perhaps a more acceptable
neurological outcome.
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