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INFECTED CEPHALHEMATOMA AND
NEONATAL MENINGITIS COMPLICATING
OSTEOMYELITIS OF THE SKULL

—A Case Report—

CuinG-Cruan LIU, Spen-Hur CHEN and Cuin-Yun LEE

The case of a newborn infant with E. coli sepsis, meningitis and infected
cephalhematoma complicating with osteomyelitis of the underlying skull is presented.
The diagnosis of infected cephalhematoma and osteomyelitis of the skull were docu-
mented by clinical manifestations and skull X-rays. Treatment with proper antibiotics
for three weeks did not eradicate the infections. Recovery followed only after incision
and drainage in addition to antibiotic therapy for another four weeks. The rarity
of a cephalhematoma becoming infected is mentioned. Recent advances in treatment
of neonatal meningitis and osteomyelitis ave discussed briefly. Awvailable data confirm
that ome of the mnewer “third generation” cephalosporins can be used effectively and

safely as a single drug in the ilreatment of meonatal Gram-negative bacillary
meningitis. (Acta Paed Sin, 28: 184-188, 1987)
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Cephalhematoma, a subperiosteal
hematoma of the skull, is a common
form of mneonatal injury. Though
generally benign and self-limited, it
may produce complications. The most
frequent complications are hyperhbili-
rubinemia, anemia, underlying skull
fracture and exostosis.*~® Infrequently,
infection may follow needle aspiration
or occur spontaneously.*~? Osteomyeli-
tis is the unusual complication of
infected cephalhematoma.10—12

This report describes a newborn
with sepsis, meningitis and infection
of cephalhematoma complicated by
osteomyelitis of the underlying parietal
bone.

CASE REPORT

A five-day-old, full-term, male baby,
weighing 3860 gm, was born of a
healthy gravida-2, para-1, abortus-1
mother on November 19, 1985. The

infected cephalhemaltoma, sepsis, neonatal meningitis, osteo-

delivery was aided by vacuum traction.
There was a 3X4cm cephalhematoma
over the right parietal area. On the
fourth day of life, the baby was noted
to have abdominal distention, moderate
jaundice and high fever (39.3C). A
series of septic work-ups, including

blood, urine and cerebrospinal fluid
(CSF) cultures, were done. The CSF

appeared xanthochromic with a white
blood cell (WBC) count of 6,000/cmm
with 8425 of polymorphonuclears and
1€24 of lymphocytes, red blood cell
(RBC) count was 700/cmm, sugar
21 mg/dl, protein 180 mg/dl and chloride
118 meq/L. The peripheral blood hemo-
globin was 164 gm/dl, WBC was
11,300/cmm  with  polymorphonuclear
leukocyte dominant (512). The serum
bilirubin level was 14.9mg/dl in total
with direct bilirubin of 1.2mg/dl. The
infant was placed on antibiotic therapy
with ampicillin 200 mg and cefotaxime
200 mg intravenously (iv) every six
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hours soon after the septic work-ups.
The blood and CSF cultures subse-
quently grew Escherichia coli, sensitive
to both ampicillin and cefotaxime. On
the fifth day of life, the baby was
transferred to the Pediatrics Depart-
ment, and his general condition im-
proved; he became afebrile two days
later after continuing the antibiotic
therapy. On the 16th day of life, a
small erythematous mass grew beside
the cephalhematoma. The cephalhema-
toma remained the size, with little
fluctuation. Repeated aspiration and
culture of the erythematous mass
grew no organism. In spite of the
good general condition antibiotic
therapy was continued.

On the 25th day of life, skull
X-rays (Fig. 1) showed osteolytic
change wunder the cephalhematoma.
Infected cephalhematoma with osteo-
myelitis of the underlying skull was
suspected. Tapping of the cephalhema-
toma produced sanguinous pus. Incision
and drainage were done, and about
30 ml of sanguinous pus was drained.
The pus culture was sterile. After
incision, the baby was continuously
treated with ampicillin and cefotaxime
for another three weeks. The cephal-
hematoma subsided gradually and the
incision wound healed three weeks
later. Follow-up skull X-rays revealed
healing of the osteomyelitis as well.
The baby was discharged, with com-
plete recovery, at eight weeks of age.

DISCUSSION

Cephalhematoma is generally a
benign, subperiosteal hemorrhage. It
occurs from 1.5% to 2.52 of deliveries.®
Resorption of the hematoma usually
occurs within 2-8 weeks.®? The inci-
dence of linear skull fracture is 18%
in infants with bilateral cephalhema-
toma but only 524 in unilateral cephal-
hematoma.®®,

Bacterial infection of a cephalhema-
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toma is rare. It should be suspected

whenever "there ‘is rapid ‘ enlargement
of the mass several days after birth,
cutaneous erythéma over the lesion or
otherwise unexplained fever and Ileu-
kocytosis. The first reported case
consistent with such an infection in a
newborn with cephalohematoma, was
described by Underwood“ in 1818,
Infection of a cephalhematoma may
occur in a septic newborn infant or
secondarily to contamination during
attempted needle aspiration of the
lesion.®:®* Sjovall® described three cases
of infected cephalhematoma; two of
them were associated with overlying
skin infection and one followed needle
aspiration. Jacobson ef al," Gordon and
Aronow,® Chiu and Lee® have reported
spontaneous infection of cephalhema-
toma. Infected cephalhematoma and/or
osteomyelitis of the skull have also
been documented with the use of fetal
scalp monitors,® Most cases of infected
cephalhematoma were associated with
septicemia and meningitis; the most

Fig. 1. Right lateral view of skull at 25
days of age shows osteolytic change (black
arrow) under the cephalhématoma (arrows),
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frequent infected organism was Esche-
richia coli5®3 1In these cases the
cephalhematoma were presumably seed-
ed by an organism during the initial
bacteremia. An infected cephalhema-
toma may be complicated by oste-
omyelitis of the underlying skull or
by meningitis either associated with
sepsis or secondary to intracranial
extension through an adjacent skull
fracture or a cranial suture.10-12,15,16
In the present case, he might have
bacteremia initially and then induced
meningitis and seeded the bacteria into
the cephalhematoma. There was no
underlying skull fracture, therefore
osteomyelitis might have been caused
by direct invasion of the infected
cephathematoma. The diagnosis of
osteomyelitis cat be confirmed by skull
X-rays. Although aspiration and inci-
sion of cephalhematoma may induce
risk of infection,®' diagnostic aspira-
tion with aseptic techniques is certainly
indicated in cases suspicious of infected
cephalhematoma.’? Adequate incision
and drainage with appropriate antibio-
tic therapy are mandatory if infected
cephalhematoma is present..?
Antimicrobial therapy for neonatal
meningitis needs to be directed speci-
fically towards the organism causing
disease. Selection of appropriate anti-
biotic therapy is based in part on the
achievable cerebrospinal fluid levels of
these drugs in relation to the suscep-
tibility of the organisms causing
diseaser”.'®  Traditionally, ampicillin
and an aminoglycoside such as genta-
micin are recommended for initial
empiric treatment of neonatal meningi-
tis because E. Coli and Group B
streptococci are the most common
causes of meningitis in this age
group.t” 2 In Taiwan, though Chiu?®
and Kao* had reported the increasing
incidence of Group B streptococcal
meningitis in the newborn, Gram-
negative enteric bacilli (E. Colj,
Salmonella etc) are still the most
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frequent causative agents of neonatal
meningitis.?s.2¢ In contrast to the com-
binations of ampicillin and an amino-
glycoside, the third generation cepha-
losporins have held promise in the
treatment of enteric Gram-negative
bacillary meningitis.’8.20.26,27  Because
they are highly bactericidal and pene-
trate well to the blood-brain bar-
rier.18.20.27 Cefotaxime is preferred to
other third-generation cephalosporins
for use in neonates both because it
has been used more extensively?’—2
and because it is not excreted in the

bile’®* Thus, either cefotaxime or the
conventional regimen of ampicillin and
an aminoglycoside are satisfactorv for
treatment of enteric Gram-negative
bacillary meningitis. If facilities are
not available for determining amino-
glycoside concentration, or if the
patient has abnormal renal function,
cefotaxime is preferred.’® The dosage
of third generation cephalosporins re-
commended is 100 mg/kg/day in 2 doses
for infants less than 7 days old, in-
creasing to 150-200 mg/kg/day in 3 to
4 doses for infants of 7 to 28 days of
age.!8.3 The duration of antimicrobial
therapy 1is based on the causative
agent, the clinical response, and the
development of complications. In
general a minimum of ten days therapy
is required for meningitis caused by
H. influenzae or S. pneumoniae, 14 to
21 days for that caused by Group B
streptococci or L. monocytogenes, and
21 days for disease caused by Gram-
negative enteric bacilli.’® Patients with
meningococcal meningitis can usually
be successfully treated for 7 to 10
days.'®

The importance of early recognition
and treatment of osteomyelitis of the
skull is that it can prevent intracranial
complications. These include epidural
abscess, meningitis, thrombo-phlebitis
of the dural sinus and brain abs-
cess.:19.12 Antimicrobial therapy of neo-
natal musculoskeletal infection caused
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by staphylococci or coliform organism
is continued for a minimum of three
weeks32.% The use of oral antibiotics
as a substitute for parenteral therapy
during the second and third weeks of
therapy is unwise because of the
difficultly in assuring complete com-
pliance on the part of the parents and
the lack of experience with this route
of administration in neonate.® Initially,
this case had received antibiotic
therapy for three weeks for treatment
of E. coli meningitis. After documen-

tation of infected cephalhematoma
complicated with osteomyelitis of the
skull, another four weeks of antibiotics
therapy, followed by incision and
drainage was continued. This resulted
in the complete recovery from the
disease.
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