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[ 4 Case Report

Intracranial Hemorrhage Caused by Bacterial Meningitis: Case Report and

Review of the Literature

Abstract

Hemorrhagic stroke is an extremely rare complication in bacterial meningitis. Therefore, the
incidence and prognosis have not been fully clarified. In this case report, we describe a case of
intracranial hemorrhage caused by bacterial meningitis, which originated from paranasal sinusitis.
A man visited the hospital due to fever, nonproductive cough, and oppressive pain of cheek. He
was diagnosed with purulent sinusitis and received antibiotics. However, he suddenly developed a
severe headache and came to our department. Computed tomography scan revealed right subcortical
hematoma. We performed hematoma evacuation, but headache and fever did not cease. From the
analysis of the cerebrospinal fluid, he was diagnosed with cerebral hemorrhage caused by meningitis
and treated with broad-spectrum antibiotics. Through this treatment, his condition rapidly improved.
Hemorrhagic stroke is a rare complication of bacterial meningitis, but if this condition develops,

then, there is a high risk of mortality and morbidity.
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Introduction

Mortality and morbidity of bacterial
meningitis continue to be substantial. The
important complication is cerebrovascular
disorder that arises during the acute phase
of the disease, and it eventually causes
secondary brain damage."

Several studies on bacterial meningitis with
ischemic stroke have been published,*
however, hemorrhagic stroke is an
exceedingly rare. Various developmental
mechanisms, such as local hyperperfusion
and microaneurysm are proposed,”! but the
detailed incidences and prognoses have not
been fully clarified.”™ We herein report a
rare case of intracranial hemorrhage. It is
thought to have been caused by bacterial
meningitis, which originated from paranasal
sinusitis. In addition, we summarize
and review on this subject.? Regarding
publication, the consent of the patient has
been obtained in this case.

Case Report

A 36-year-old male visited a hospital
(Department of Internal Medicine) because
of fever. He had no history of hypertension,
diabetes, heart disease, and malignant
tumor. Computed tomography (CT) scan
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revealed fluid collection in the right
maxillary paranasal sinus [Figure la].l’!
However, there were no abnormal findings
in the cranium [Figure 1b and c].®) On
physical examination, he had a low-grade
fever, a nonproductive cough, and an
oppressive pain of cheek. He was diagnosed
with purulent sinusitis and received
antibiotics (CAM 400 mg/day). However,
his physical condition did not improve after
the treatment. Suddenly, he developed a
severe headache and came to our department
after 9 days from the first consultation.
A cranial CT scan performed immediately
revealed right subcortical hematoma from
right temporal to parietal lobe. Size of
hematoma was 40 mm X 50 mm x 60 mm,
and its volume was approximately 60 cc
[Figure 2a and b].>

At the time of our first medical check-up,
his consciousness was clear (Glasgow
coma scale [GCS] 15), and did not
recognize neurological deficit. However,
his state of consciousness continued to
worsen gradually (GCS 10), and left
hemiparesis was noted. Secondary CT
scan conducted after 3 h did not illustrate
the expansion of hematoma but showed
slight  aggravation  of  midline-shift
caused by brain edema [Figure 2c].¥!
We performed hematoma evacuation by
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the frontotemporal craniotomy. Postoperative CT scan
revealed complete removal of hematoma and improvement
of midline-shift [Figure 2d].*! On the other hand, for
the purpose of evaluating cerebral vessel closely, digital
subtraction angiography (DSA) was performed before the
operation, but obvious abnormalities were not found in the
four-vessel study.”!

After the operation, his consciousness became clear, and
left hemiparesis was completely improved. Intravenous
antibiotics therapy (CEZ 2 g/day) was performed to prevent
postoperative infection due to craniotomy. However,
headache and fever were not alleviated. We suspected
bacterial meningitis and performed lumbar puncture on
postoperative day 3.

Analysis of the cerebrospinal fluid (CSF) revealed colorless
and transparent fluid, and the pressure was approximately
300 mmH,O. Laboratory analysis indicated the following
results: white blood cell count of 592 cells/uL. with 90%
polymorphonuclear leukocytes, protein at 155 mg/dL,
glucose at 68 mg/dL, and CSF/blood ratio of 0.56. In
addition, Nonne-Apelt and Pandy reactions were positive.
From the above, he was diagnosed with cerebral hemorrhage
caused by meningitis, which spread from sinusitis. We
changed antibiotics to MEPM 3 g/day, and rapid alleviation
of a headache and fever was observed. While unilateral
spatial neglect and homonymous lower quadrantanopia
remained, he could be discharged on foot.

Figure 1: Computed tomography taken at the first consultation. (a) There
was a fluid collection in the right maxillary paranasal sinus. (b and c) There
were no abnormal findings in the cranium

Discussion

Cerebrovascular disorder is a determinant of unfavorable
outcome in Dbacterial meningitis, and it manifests
clinically as a focal neurological deficit or as a decrease
in consciousness.® Ischemic stroke is the most common
complication while hemorrhagic stroke such as
subarachnoid hemorrhage (SAH) or intracranial hemorrhage
(ICH) is extremely rare.[!

In our extensive literature search, only five articles on the
complications of cerebral hemorrhage related to bacterial
meningitis have been disclosed except for case report and
case series [Table 1].7¥

According to them, the incidences of cerebrovascular
disorder were 4.6%-19.9%," and most of them were
ischemic diseases (68.2%—-100%).27 On the other
hand, the incidences of pure-hemorrhagic complication
were  0%-3.3%.5719 In these reviews, we excluded
cases of hemorrhagic infarction from pure-hemorrhagic
complication.’”"'®! Furthermore, micro-bleeding in T2* and
hematoma with abscess were also excluded.!'” In cerebral
hemorrhage, ICH and SAH were included. ICH was found
in various parts of basal ganglia or subcortical. Several
articles clarified that once hemorrhagic stroke occurred, the
mortality rate was extremely high (63%—66.6%).55!%)

Figure 2: (a and b) First, computed tomography scan revealed right
subcortical hematoma. (c) Second, computed tomography scan revealed
that hematoma did not expand; however, midline-shift caused by brain
edema was slightly worsened. Red dotted lines indicate the median.
(d) Postoperative computed tomography revealed complete removal of
hematoma

Table 1: Incidence and prognosis of stroke as a complication in bacterial meningitis

Stroke Ischemic  Pure-hemorrhagic = ICH SAH Combination Others Mortality (%)
Gironell et al.P) NR NR 3/92 2 1 NR 66.6
Bodilsen et al.l"} 22/111 15 3/111 2 1 4 NR
Klein et al.® 16/94 13 0/94 0 0 3 NR
Durand et al.”! 4/87 4 0/87 0 0 0 NR
Mook-Kanamori et al.l'") NR NR 15/860 10 5 4 5 63.0

NR — Not reported; ICH — Intracranial hemorrhage; SAH — Subarachnoid hemorrhage
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The pathogenetic mechanisms involved in the
development of cerebral hemorrhage likely include
a destructive process against the blood vessels, and
inflammatory response generated in the subarachnoid
space. This process may eventually lead to the formation
of microaneurysms with fatal rupture resulting in a
cerebral hematoma or subarachnoid hemorrhage.” In
addition, other mechanisms that are mainly suggested in
ischemic stroke such as focal hyperperfusion, vasospasms,
septic embolizatoin, thrombosis, and diffuse cerebral
intravascular coagulation may also contribute to this
condition.*!1-13]

Since subcortical hematoma is extremely rare for young
people who do not have a medical history, initially,
we searched for other underlying diseases. At first, we
thought of hypertensive cerebral hemorrhage, but there
was no history of hypertension, and he had kept his
blood pressure within the normal range even in the acute
phase of hemorrhage. Second, we performed DSA before
the operation because of the strong suspiciousness for
vascular abnormality such as cerebral arteriovenous
malformation. However, no obvious findings were observed
in the four-vessel study. Based on the laboratory findings,
inflammation was mild, and coagulation disorder was not
observed. Thus, the possibility of cerebral hemorrhage due
to sepsis was also unlikely.

In bacterial meningitis, identification rate of bacteria
decreases when antibiotics are used before lumbar
puncture.l'! Because we used antibiotics at the time of
treatment for sinusitis and after craniotomy, causative
bacteria were not identified. In addition, the decline of
glucose in the CSF was not particularly pronounced, and
neck stiffness and meningeal irritation symptom were
not observed. Normally, stroke as a complication is often
observed in severe bacterial meningitis. However, as
with this case, relatively mild meningitis rarely causes
severe hemorrhagic complications. Thus, we should pay
attention to the clinical course of such mild or moderate
cases, t00.5!

In this case, based on symptoms before the onset of illness
and post-surgical examination of cerebrospinal fluid, we
have concluded that the cerebral hemorrhage was caused
by meningitis. However, there is no clear evidence of a
connection between the sinusitis and the meningitis, and
an examination of CSF should have been performed before
the cerebral hemorrhage occurred.

Conclusion

Hemorrhagic stroke is a rare complication in bacterial
meningitis. However, if this condition develops, there is a
high risk of mortality and morbidity. In this case, we could
obtain a good outcome with appropriate antibiotic therapy.
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