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Abstract

Objective In bacterial shunt infection, CNS inflammation

is a frequently observed complication that may cause

vascular complications including vasospasms. Here, we

describe the first patient with shunt infection-induced

cerebral vasospasms.

Methods A 35 year old woman with a ventriculoperito-

neal shunt that was implanted years before developed facial

nerve palsy and somnolence one week before admission to

the hospital.

Results After admission, the shunt was removed, and an

external ventricular drainage was inserted. Microbiological

analyses revealed coagulase-negative Staphylococcus on

abdominal and cranial catheters. Follow-up NMR showed

infarctions. Transcranial doppler sonography and cerebral

arteriography revealed severe generalized cerebral va-

sospasms. Inspite of triple-H therapy and intraarterial

spasmolysis, bilateral anterior and media artery infarction

evolved. The patient was dismissed in a vegetative state.

Conclusions This case shows that severe cerebral va-

sospasms are a serious complication in patients with bac-

terial shunt infection that should be considered in patients,

that don’t improve following adequate antibiotic treatment.
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Introduction

Infection remains a serious complication in shunt

patients. Mortality rates have remained unaltered despite

the development of powerful antibiotic treatment

strategies.

Two different types of infection can be differentiated:

early and delayed. Early shunt infection rates range

from 0.3–15% [1, 2], with a mortality rate ranging from

1.5–22% [3, 4]. Many factors are associated with shunt

infection, including the age of the patient, the etiology of

hydrocephalus, and the type of shunt implanted [1–5].

Delayed shunt infections are thought to be independent of

the initial shunt surgery. About 12% of all shunt infections

are delayed, following other inflammatory conditions like

appendicitis, or iatrogenic perforation [6].

In shunt infection, bacterial CNS infection is a common

complication. The reasons for the occasional grim outcome

of bacterial CNS infection are unknown, however, cerebral

vasospasms are a documented, but rarely observed phe-

nomenon [7–10]. In a prospective study of adults with

bacterial meningitis, alterations of the cerebral vessel sys-

tems were observed in 13 of 27 patients with focal deficits

and no improvement after three days of antibiotic therapy

[11]. Those who survive risk intellectual, cognitive, and

neurological deficits [12].

We now demonstrate the case of a patient with coagu-

lase-negative Staphylococcus delayed ventriculoperitoneal

shunt infection-associated bacterial CNS infection with

severe vasospasms, a complication that needs to be taken

into account in patients that don’t improve after adequate

antibiotic treatment.
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Case report

A 35 year old woman who had received a ventriculoperi-

toneal shunt (VPS) because of a Dandy-Walker cyst years

ago and seronegative spondylarthropathy treated with

corticosteroids fainted on a hot day while working in the

fields. The following days, she was described to have be-

come progressively apathetic, and finally was brought to a

local hospital. Here, clinical signs of bacterial CNS infec-

tion: neck rigidity, somnolence and in addition facial nerve

palsy and divergent bulbi were described. She was trans-

ferred to our department with the diagnosis of VP shunt

malfunction.

After admission to our department, approximately seven

days after the onset of the symptoms, the ventriculoperi-

toneal shunt (VPS) was punctuated, with a 5 cm H2O

opening pressure. The aspired cerebrospinal fluid (CSF)

was yellow, so the VPS was removed, an external ven-

tricular drainage (EVD) was inserted, and vancomycin and

ceftriaxone was given. Microbiological analyses revealed

coagulase-negative Staphylococcus on the shunt system.

At the second day, the patient became comatose,

endotracheal intubation was necessary. An EEG revealed

general alteration, no epilepsy-specific potentials were

observed. A cranial MRI scan with MR-angiography

showed infarcts in bilateral arteria and middle cerebral

artery territories (Fig. 1A–D). In a transcranial doppler

sonography, cerebral vasospasms were detected. Cerebral

angiography revealed generalized vasospasms (Fig. 2A–D),

that were treated with intraarterial nimodipine and papav-

erine on two consecutive days with postinterventional

improvement. The TCD as well as the angiogram of the

basilar artery showed marked improvement after the first

intraarterial spasmolysis. The second intraarterial spasm-

olysis was performed only in the anterior circulation, and

only slight improvement was observed. After the proce-

dures, intravenous nimodipine was continuously adminis-

tered and triple-H therapy was initiated (hyperdynamic

hypertensive hypervolemia). With this regimen, transcra-

nial doppler signals continuously improved, but remained

elevated until day eight after admission.

On the 8th day after admission, when the laboratory

symptoms of bacterial CNS infection had ceased and

clinical improvement was observed, artificial coma was

terminated. The patient, however, remained comatose, was

tracheotomized and finally transferred to a rehabilitation

unit.

Discussion

This is the first description of a patient with delayed

ventriculoperitoneal shunt infection-associated severe

vasospasms.

Fig. 1 MRI scans show infarcts

at the basal ganglia and the genu

of corpus callosum as a result

from cerebral vasospasm.

T1-weighted image (A),

T2–weighted image (B),

T1-weighted image with

intravenous gadolinium

application (C), diffusion-

weighted image (D)
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Vasospasms in patients with bacterial CNS infection, are

a rarely observed but known phenomenon that may attri-

bute to the occasionally grim progression of the disease,

and should be taken into account when treating these pa-

tients.

While distinct pathophysiological phenomena during

bacterial CNS infection have been described, the exact

mechanism or moreover therapies to ameliorate the disease

are lacking [13–15]. Previous studies demonstrated a high

incidence of vascular involvement as a complication of

bacterial CNS infection [16, 17]. Elevated cerebral blood

flow velocities in the middle cerebral artery were observed

in 18/22 patients, markedly increased systolic peak veloc-

ities (CBFV of >210 cm/s) in 7 patients [10]. In 27 selected

patients with complicated bacterial meningitis, vascular

involvement was observed in 9/27 patients [11] and focal

hypoperfusion was observed in 13/14 consecutive patients

with bacterial meningitis [18].

While the exact mechanisms of elevated cerebral blood

flow during bacterial CNS infection remain obscure, it was

suggested that inflammatory cytokines are the predominant

mechanism of flow elevations [19].

Ischaemic lesions and seizures, thought to be predictors

of a negative outcome, are associated with severe cerebral

vasospasm and are clinically characterized by reduction of

consciousness and high cerebral blood flow velocities

[20, 10]. Vascular changes during the time course of bac-

terial CNS infection reach their maximum 3–7 days after

the first onset of symptoms [21, 10].

We conclude from these data that the high incidence of

vascular involvement as a complication of bacterial CNS

inflammation justifies the routine examination by trans-

cranial doppler sonography in patients with shunt infection.
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