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Abstract-
Purpose: To report on the findings of a series of cranial computed tomography (CT) and magnetic reso-

nance (MR) imaging studies of a 57-years-old woman with Klebsiella (K.) pneumoniae infection. 
Case report: The patient had fever, consciousness disturbance and left hemiplegia as the initial presenta-

tions of K. pneumoniae infection. Initial blood culture grew K. pneumoniae, and a delayed purulent
cerebrospinal fluid profile was found later. The serial neuroimaging studies showed cerebral hemor-
rhage, cerebritis and subsequent multiple abscess formations. In the meanwhile hepatic and pulmonary
abscess were also discovered by imaging studies. With a 77- days intravenous ceftriaxone treatment
(4 gm/day), the abscess formations of brain, lung and liver were all resolved. 

Conclusion: This study showed the protean neuroimage features of a woman with K. pneumoniae infection
and the confirmation of multiple brain abscesses was made by follow-up neuroimaging studies. These
sequential neuroimage findings in one patient are uncommon but deserved special clinical note by the
first-line, primary-care physicians including neurologists.
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INTRODUCTION

A distinct syndrome of Klebsiella (K.) pneumoniae
infection consisting of community-acquired liver
abscess, diabetes mellitus (DM) and multiple septic
metastatic lesions has been disclosed in Taiwan(1,2). In
Taiwan, several epidemiologic studies of adult bacterial
meningitis (ABM) have also revealed that K. pneumoni-
ae is the most common implicated pathogen of commu-

nity-acquired infection(2,3). In adult K. pneumoniae cen-
tral nervous system (CNS) infection, meningitis and
brain abscess are the two common presentations(3,4);
despite there is a hemodynamic change in the early
phase of bacterial meningitis(5), cerebral vascular events
are not. In this study, we demonstrated a series of neu-
roimaging study in an adult case of K.pneumoniae
infection presented with concomitant meningitis, cere-
bral hemorrhage, and cerebritis with subsequent multi-
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ple brain abscess formations.

CASE REPORT

On June 3rd, 2008, a 57-year-old woman, presented
to the emergency department (ED) of Chang Gung
Memorial Hospital-Kaohsiung with a chief complaint of
fever, progressive weakness of left limbs and drowsy
state for two days. She had no recent history of head
injury and her past history was unremarkable except the
presence of hypertension and hyperlipidemia for many
years. At ED, she was found to be in an acute-ill looking

appearance and her consciousness level was E4V5M6.
She had left hemiplegia and positive Babinski’s sign,
and she also had tonic deviation of eyeballs to right side.
Her blood pressure was 148/84 mmHg and body temper-
ature, 39.4˚C. Peripheral blood study revealed a white
blood cell (WBC) count of 7.2 103/ml (normal = 3.5-
11.0 ), with 67.0% neurtrophil, platelet count 34 103/ml
(normal = 150-400), glucose 199 mg/dL (normal = 70-
105), aspartate aminotransferase 112 U/L (normal = 0-
37), alanine aminotransferase 81 U/L(normal = 0-40),
direct bilirubin 0.78 mg/dL (normal = 0-0.4), total biliru-
bin 1.7 mg/dL (normal = 0.2-1.4), albumin 3.0 U/L (nor-
mal = 135-214), alkaline phosphatase 83 U/L (normal =
28-94), C-reactive protein 429.2 mg/L (normal = <5),
creatinine 0.7 mg/dL (normal = 0.4-1.4), and blood urea
nitrogen 14 mg/dL (normal = 7-20). Glycosylated hemo-
globin (HbA1c) was 6.8%. Arterial blood gas profile
was normal. Initial cranial computed tomography (CT)
study was performed on June 3rd and showed small left
caudate hemorrhage (Figure 1). Brain magnetic reso-
nance (MR) imaging study (Figure 2) of the same day
revealed 1) hyperintensities at the right internal capsule
and left caudate nucleus on diffusion-weighted (DW)
imaging; 2) lesions with hypointensities on apparent dif-
fusion coefficients (ADC) map, which were correspond-
ing to the areas with hyperintensity shown on DW imag-
ing; and 3) gradient echo sequence revealed areas with
hemorrhage at the left caudate nucleus and right internal

Figure 1. Brain computed tomographic study reveals a hyper-
dense lesion at the left caudate nucleus (arrow)

Figure 2. Findings of brain magnetic resonance imaging study (June 3rd, 2008). (a) Diffusion-weighted image shows hyperintensi-
ties at the right internal capsule (arrow) and left caudate nucleus (arrow); (b) Apparent diffusion coefficient map shows
hypointensities at the right internal capsule (arrow) and left caudate nucleus (arrow); (c) Gradient echo sequence reveals
decreased signals at left caudate nucleus and right internal capsule (arrow); (d) Negative finding in gadolinium contrast-
enhanced T1-weighted image
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capsule. In this MR imaging study, neither contrast
enhanced lesion nor leptomeningeal enhancement were
shown. Because of the suspicion of severe infection, cef-
triaxone 1 gm Q12 was administered after blood and
urine cultures were performed. The dosage of ceftriax-
one was increased to 2 gm Q12 hr on the next day and
the blood culture grew K. pneumoniae. After the correc-
tion of thrombocytopenia with platelet transfusion (48
units/3 days), cerebrospinal fluid (CSF) study was per-
formed on June 6th, and revealed a purulent feature
including a white blood cell (WBC) count of 295/mm3

(neutrophil 78%), glucose ratio 0.34 (97/287), total pro-
tein 158.3 mg/dL (normal = 15-45) and lactate 97.3
mg/dL (normal = 10.8-18.9). No bacterial growth was
found in this CSF culture. On June 23rd, follow-up brain

MR imaging study was performed. In this study, multi-
ple lesions with rimmed-enhancement in the areas of
bilateral basal ganglia were found (Figure 3). Under
antibiotic treatment, follow-up brain MR imaging study,
performed on July 23rd, revealed progressive resolution
of the previous enhanced lesions (Figure 4a). 

Besides the findings of neuroimaging study, right
lung abscess was later detected by chest x-ay (June 6th),
chest echography (June 11th) and chest CT (June 18th).
In the meanwhile, liver echo study (June 7th) also
revealed a mixed echoic liver mass 5 6 cm over seg-
ments 5 to 8.

During the therapeutic course, he received intra-
venous ceftriaxone treatment for 77 days without
drainage for the abscesses of the brain, lung and live.
She was discharged on September 2nd, 2008 and the
neurologic sequelae included left hemiplegia and
decreased mental state. The muscle power of the left
limbs was graded as 0/5 by MRC grade and she was still
able to communicate with others by verbal. On February
12th, 2009, follow-up brain MRI showed a resolution of
previous lesion but tissue loss at the left caudate nucleus
and right internal capsule were noted (Figure 4b). 

DISCUSSION

From the laboratory data and clinical presentations,
this patient has K. pneumoniae bacteremia-related med-
ical and neurological complications. The medical com-
plications included liver and pulmonary abscesses, and
severe thrombocytopenia. The neurologic complications
included cerebral hemorrhage, meningitis and cerebritis
with subsequent abscess formations. All these medical
and neurologic complications are not uncommon in K.
pneumoniae infection(1,2,9) but these sequential neurologic
events demonstrated by a serial of neuroimaging study is
rarely reported in one individual in the literature. The
diagnosis of meningitis of this case was delayed by the
presence of severe thrombocytopenia which can be seen
in severe infections including meningitis(3). Because of
the need of correction of severe thrombocytopenia, the
CSF study was performed after a three days’ antibiotic
application. Although this delay may markedly decrease

Figure 3. Gadolinium contrast-enhanced T1-weighted images
show multiple lesions with rimmed-enhancement at
the areas of bilateral basal ganglia (arrow)

Figure 4. T2-weighted images of brain magnetic resonance
imaging study. Figure 4a (July 23th, 2008) and Figure
4b (February 12th, 2009) show progressive resolu-
tion of previous lesions.
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the diagnostic yield of Gram’s stain and culture(10), the
presence of meningitis of this case can be confirmed by
the purulent CSF profile(3,6).

The intracerebral hemorrhage of this case was
demonstrated in the initial brain CT study. This hemor-
rhagic focus was also detected by the gradient echo
sequence, a more sensitive sequence than traditional
neuroimaging, of brain MR imaging study in which
additional small hemorrhagic foci in the right internal
capsule were also noted. Intracerebral hemorrhage is an
uncommon vascular event of adult bacteremia and
meningitis(6,11,12). Vasospasm and vasculitis are reported to
be the major pathophysiologic factors responsible for the
vascular event in bacteremia and meningitis(5,6,11-15), and
may result in high incidence of neurologic sequelae of
the survivors. The cause of this patient’s intracerebral
hemorrhage may be multiple factors related; besides the
above mentioned possibilities, thrombocytopenia may
also have played an important role for the vascular event
(16). 

The low-density lesions at the areas of right internal
capsule and left periventricular area, as shown in brain
CT study, were corresponding to the brain MR image
findings which showed hyperintensity on DW image and
hypodensity on ADC map. Many brain lesions can be
responsible for this MR image features including acute
cerebral infarction, pyogenic infections such as cerebritis
and abscess, brain tumor and traumatic axonal injury (17-

19). The absence of enhancement of the above-mentioned
lesions in the first MR imaging study has lessened but
could not exclude the possibility of abscess and brain
tumor totally. But the possibility of brain tumor was
eliminated further by the marked resolution of the
above-mentioned brain lesions after antibiotic treatment
only. However, multiple lesions with rimmed-enhance-
ment in the above-mentioned locations of lesions were
noted in the second brain MR imaging study, i.e. about
19 days after the first brain MR imaging study, a time-
duration that is adequate for the maturation of a brain
abscess. Without neurosurgical intervention, these
enhanced brain lesions resolved after on intravenous cef-
triaxone treatment for 77 days. Based on all these
sequential MR image changes and the result of therapeu-

tic course, at this moment, we may speculate that those
areas with hyperintensity on DW image and hypodensity
on ADC map were actually the areas of cerebritis and
evolved to abscess formation gradually despite there was
an appropriate antibiotic treatment. All these image find-
ings and time-tempo of lesion evolution fulfilled the
image characteristics of brain abscess(19, 20). Because of
the presence of these protean neuroimaging features, this
patient survived with severe neurologic sequelae.
Clinically, K. pneumoniae-related brain abscess can
locate at all parts of the brain(4), but deep-seated location,
such as shown in this case, is not common(4). The report-
ed neuroimaging manifestations of K. pneumoniae infec-
tions are many(21-24), besides vascular events (infarction
and hemorrhage), gas-froming abscesses are characteris-
tics.

In conclusion, this K. pneumoniae-infected patient
had protean neuroimaging features and the confirmation
of these neuroimaging features was made by the combi-
nation of a series of neuroimaging studies and the result
of therapeutic course. These sequential neuroimaging
findings in one patient are uncommon but deserved spe-
cial clinical note by the first-line, primary-care physi-
cians including neurologists. 
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