Accepted Manuscript

NEUROSURBERY

CNS Melioidosis mimics malignancy: A case report and literature review

Chun-Chieh Liang, MD, Se-Yi Chen, MD, Ting-Yi Chen, MD, MPH, Szu-Ting Chen, iﬁ* &i 4
PhD e Ll

PII: S1878-8750(16)00249-7
DOI: 10.1016/j.wneu.2016.01.093
Reference: WNEU 3731

To appearin:  World Neurosurgery

Received Date: 1 November 2015
Revised Date: 22 January 2016
Accepted Date: 23 January 2016

Please cite this article as: Liang C-C, Chen S-Y, Chen T-Y, Chen S-T, CNS Melioidosis mimics
malignancy: A case report and literature review, World Neurosurgery (2016), doi: 10.1016/
j-wneu.2016.01.093.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to

our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.wneu.2016.01.093

Liang et al

CNS Melioidosis mimics malignancy: A case report

and literature review

ChIL:J)Zn-Chieh Liang, MB) Se-Yi Chen, MD 2 Ting-Yi Chen, MD, MPH, Szu-Ting Chen,
Ph

!Department of Neurosurgery, Chung-Shan Medical Univeksispital, Taiwan
?Institute of Clinical Medicine, National Yang-Ming University,iian
Department of Internal Medicine, University of Texas Soettern, Dallas, USA

Corresponding author:

Se-Yi Chen, MD

Department of Neurosurgery, Chung Shan Medical Unityeksbspital, Taiwan
Institute of Clinical Medicine, National Yang Ming UniversitgiWwan

E-mail: sychen0102@gmail.com

Tel: +886-975358917

Fax: +886-4-36013617

Address: No.110, Sec.1, Jianguo N. Rd., Taichung Taiwan

Keywords:
CNS melioidosis, brain abscessirkholderia pseudomallel, MRS, intraventricular
antibiotics



Liang et al

Manuscript

Introduction

Melioidosis is an infectious disease caused by the GrantimedecteriaBurkholderia
pseudomallei. Pneumonia is the most common presentation (51%), foldye
genitourinary symptom (14%) and skin abscess (12%®)(Lentral nervous system
(CNS) melioidosis accounts for only 3-5% of the casé<ies a high mortality up to
25%, in comparison with an overall mortality of 7% for sysic melioidosis (2, 3). CNS
melioidosis can present as meningitis, encephalitis, braireab, subdural empyema, or
skull osteomyelitis (4-7). Early diagnosis and initiation girapriate treatment are
crucial for survival. Although Melioidosis is endemic in Saaktern Asia and northern
Australia, it may be more prevalent than estimated due teasitrg global travel. We
report a case of a patient who survived and recoveoedd difficult-to-treat CNS
melioidosis. Treatment details and images at differegestaf the disease course are

presented.

Case Report

Presentation

A 30-year-old healthy young man from middle of Taivpaiesented with a sudden onset
of left limb weakness and partial seizure lasting fomageconds. On exam, he was alert,
orientated and afebrile with stable vital signs, but with eEsed muscle strength 1/5 over
the left upper extremity and 2/5 over the left lower exirgmithout increased reflex of
the left extremities. Laboratory data showed a normal campleod count and basic

metabolic panel.
Image Finding

Computed tomography (CT) showed a low-density edemadésien at right motor
cortex. Ischemic stroke was initially suspected. Magnetmnasce image (MRI) showed

a 2-cm lobulated enhancing lesion with prominent peroted edema without diffusion
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restriction on Diffusion Weighted Imaging (DWI)(Figure MR spectroscopy (MRS)
with single voxel technique showed increased choline aaddtlylaspartate (NAA) ratio

and absence of a lactate peak, which was suggestmaligancy (Figure 2).

Clinical Course and Management

Navigation-guided craniotomy was performed for tissup$yand potential tumor
removal. However, the pathology revealed only an mecdation of polymorphonuclear
lymphocytes without evidence of malignancy. The patiemtained alert and left
hemiplegic after the first operation. Three days latesuakelenly developed fever of 39
°C, stupor (GCS E2V1M4) and dilatation of the right pupiain CT showed severe
swelling in the right hemisphere with midline shift, for wihemergent decompression
craniectomy and Intracranial pressure (ICP) sensor (titégaming Parenchymal
Intracranial Pressure/Temperature Kit 110-4BT) placémas performed. During the
procedure, we were astonished to see pus in the psesigical field. Specimens for
culture and cytology were collected. Vancomycin and Ceftna were empirically
initiated immediately. However, the patient continued to havegient elevated
intracranial pressure (ICP, ~ 30-40 mmHg), chill, aatdlydever spikes of 38.5-41C.
Laboratory data showed leukocytosis (WBC count 16,626/mpradominantly
neutrophils), elevated C-reactive protein level and erythecsgdimentation rate. Both
blood and pus cultures revealed abundant coloniBsréholderia pseudomallel within
one week. The antibiotic was changed to intravenous Meeopé2g q8h). On further
guestioning about the patient’s exposure history, he adkdged playing MilSim
(Military Simulation). He did not travel abroad but had fusished an outdoor survival
game at a grassy and muddy ground in the middle of Talweeek prior to presentation.

He had abrasion wounds on both legs, which could hese the possible invasion route.

Despite high dose of Meropenem, the patient remainechsoimus (GCS E2VeM3), and
had increased ICP and intermittent fever during the follownwweeks. MRI showed
rapid enlargement of the abscess in the right fronta¢ahtobe, with extension to the
thalamus, cerebral peduncle, and medial temporal lobesiogthe midline via the
corpus callosum to the subependymal area of the left latemgricle (Figure 3A).

Additionally, a subcutaneous abscess was found in thpdggtal region, where the
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Mayfield 3-pin cranial fixation had been applied duringgery (Figure 3B)

To control the infection, CSF extraventricular drainage@E®nd abscess drainage were
performed. CSF was turbid and its cultures rapidly grelonies ofB. pseudomallel .
Intraventricular (IVT) Ceftazidime 100 mg per day wdswnistered via the EVD for

two weeks, until the CSF cultures turned negative.

The patient became afebrile and his BP stabilized gradaiddly EVD placement and 2
weeks of IVT and systemic antibiotic treatment. CT ofdhest, abdomen and pelvis and
cardiac sonography were negative for other foci of irdac Meropenem was
administered for 12 weeks and followed with 3 months df ora

trimethoprim-sulfamethoxazole.

During a 4-month hospital course, the patient receivietbhof 12 EVD revisions
because due to septum formation and debris in the abmedwentricles that obstructed
the EVD. The brain abscess became restricted and sgradually (Figure 3D).
Eventually, shunt placement in the fourth month becamataide due to long-term

ventriculitis.

After completion of 3 months of oral form antibiotics,as followed for 1 year and has

remained free from relapse.

Discussion
Epidemiology of Melioidosis

Melioidosis is mainly endemic in Southeast Asia and Northestralia. According to

the largest prospective study by B.J. Currie et al, whicblled 540 patients in the past
20 years in Northern Australia, 85% of cases happenége: monsoon season. Most of
cases had recreational or occupational activities, ssigaraener, farmer, or construction
worker, that result in environmental exposur® faseudomallei,. Pneumonia accounts

for 65% of the cases at presentation, followed by genitayrgyanptom and skin lesion.
Septic shock is not uncommon (21%) associated withlarhytality rate as 50%.
Pneumonia is the most common cause of septic shocke ©hepidemiological evidence

that aerosolize®. pseudomallel can be inhaled during severe weather, resulting in
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pneumonia with a high mortality (2). According to Currieak neurological melioidosis
accounts for only 3-5% of cases but results in 21%atatty (3 out of 14 patients)(2,
3).

Taiwan is located in the subtropical area and offergrédle conditions for spread of this
disease. Before 2005, there were only sporadic ¢adeswan. The largest cluster, 40
cases, occurred during the typhoon season, July ter@ber, in 2005 in south Taiwan.
The monthly new cases were significantly correlated wighréinfall. Septicemia
happened in 31 out of 40 patients (78%), while pneumeagpresent in 26 out of 40
clusters (65%). There was no neurological melioidosisignTiwanese study. In spite of
direct skin inoculation, inhalation is a reasonable invasiaterbecause the pathogens in

soil tend to be aerosolized and inhaled in the typhoorosd8s 10).

The patient we presented came from the middle of Taiwaich{iing City) but not in the
rainfall season. He was a construction worker who petidilSim (Military Simulation
Game). He had finished one game on grassy and muddgdyin Taichung cityl week
prior to presentation. He had a high likelihood of pathaggrosure, both by inhalation
or skin inoculation. Since 2000, Melioidosis has been dagggl as a notifiable infectious

disease by the Taiwan Centers for Disease Control {CDC

Clinical Features of CNSMelioidos's

The clinical features of CNS Melioidosis vary in literatugparts. Headache and fever
are not uncommon but non-specific. Meningitis, encephabitegn abscess with focal
neurological deficit, cranial nerve palsy, subdurapgema, spinal epidural abscess, or
skull and vertebra osteomyelitis have been describedl (4-8

Four percent of cases of Melioidosis in Australia, amelyaelsewhere, presented with
brainstem encephalitis (11). In the review by Currie et aDD0, in which 12 CNS
Melioidosis cases were collected from Australia, mostcpsesented with brainstem
encephalitis and resulted in unilateral hemiparesis and traarige palsy. Respiratory
failure that required prolonged ventilatory support devaldpés out of 12 patients (1B.
pseudomallel penetrate the CNS through the blood stream or diretittskse invasion.
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The olfactory or trigeminal nerve, given the absencdaddbrain-barrier (BBB) in
these structures, provides direct access for bacterialated in the nasal mucosa. The
presence of microorganism has been found in the olfabtdb and trigeminal nerve.
The trigeminal route of CNS invasion may explain the geswae of brainstem

neurological Melioidosis (9, 10).

In contrast, cases reported from other areas preseiffez@mtly. In 2007, Muthusamy et
al reported 3 CNS melioidosis from Malaysia that coedistf an occipital lobe abscess,
a subdural empyema, and a spinal epidural abscessn@hek case series with 5 CNS
melioidosis cases showed brain abscesses not locatedhraihstem. However, four of
these five cases had other foci of abscess, mostheiabdomen (7). The dissemination
route for these cases may have been the blood streama@ent had a brain abscess
located far from the skull base, positive blood culture®fpseudomallei, and negative
lung findings. CNS melioidosis most likely spread fromltheod stream rather from
inhalation.

Investigation

The diagnosis of Melioidosis depends on definitive micraasya culture. There can be
a prolonged period, months to years, between pathogesese and clinical
manifestation. Detailed history taking and awareness of thibi& infection is crucial
for treatment. The mortality and morbidity rate have liEnreased with the increased
awareness and improved diagnostic ability. Most cases wiially approached by
general infection survey. Positive culture from blood dmtass provides a definitive
diagnosis. CSF study in these reported cases, if avaiteddlea non-specific bacterial
meningitis appearance. In the series of 12 patients bye(at al, 11 CSF samples were
analyzed but only one had a positive culture result§8jology testing foB

pseudomallel antibody has been applied in endemic areas. It coulddera faster
diagnosis, but 80% of the population in endemic areahgisodies td. pseudomallel

but these antibodies are not protective (11, 12).

The prostate is the most vulnerable organ as the othes fd@bscess (20%), followed
by the spleen (5%), kidney (3%), and liver (3%). Systesurwey for other foci of
abscess is mandatory (2).
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Radiology Features

Brain CT is the first line of examination when a patient gmeswith change of
consciousness and focal neurological sign. Howeemn this patient, a non-conclusive
appearance was initially detected. MRI with contrast enlmentcan delineate the
abscess foci and peri-lesional edema better than QT eddrly stage.

According to Lai et al, combination of MRS and DWI inceetize level of confidence in
differentiating abscess and cystic tumor. The criteripyoigenic abscess was
hyperintensity on DWI, presence of lactate or amino ac@9 ppm; for cystic tumor,
hypointensity on DWI and presence of lactate and/or (ipi@-1.2 ppm) with choline at
3.2 ppm on MRS. This lead to a 95% accuracy in diagfidisOur patient did not show
typical diffusion restriction of the brain abscess, buva signal on DWI, increased
choline to N-aspartate (NAA) ratio, and lack of lactate amiho acid peak on MRS. The
finding was compatible with neuronal damage with increasdéldlar turnover that is
usually observed in malignancy. A possible explanation doeilthe extremely early
stage of the brain abscess with only localized inflammatitimout necrosis formation.
However, this case presents the unique aspect of gnabadess that was misdiagnosed
as malignancy due to the MRS and DWI findings. The @iter differentiating tumor

and abscess are applicable to organized abscessthathéo an early stage (13, 14).

Treatment

Given the rarity of CNS melioidosis, no standard treatmestbpol for CNS melioidosis
is available. The choices of antibiotics include Ceftazidinfeg@neration cephalosporin,
but not Ceftriaxone or Cefotaxime), Imipenem or Meropena

Amoxicillin-clavulanate (11). Meropenem was chosen becafige good CNS
penetration. We also administered intraventricular (IVT)dtige of 100 mg Ceftazidime
once daily until the CSF culture turned negative due todherng’s dire clinical condition.
No seizure occurred during the treatment course. Thefibe of intraventricular
antibiotic injection for CNS infection remain uncertain becdhe& neurotoxicity, such

as seizures, limited its IVT application (15, 16). Intraviealar colistin, gentamicin or
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daptomycin for meningitis and ventriculitis caused by muitigd resistant
Gram-negative rods or vancomycin-resistant enterocooesigectively, have been
reported with favorable outcomes (17-19). This case ifrdteeporting IVT
administration of ceftazidime for the treatment of CNS melisiglo

The treatment protocol for systemic Melioidosis should ergal antibiotics for at least
10-14 days until the infection process is controlled, and f@tblay oral combination of
four antibiotics (Doxycyclin, Chloramphenicol, Trimethoprgulfamethoxazole ) for at
least 3 months (11). As in other CNS melioidosis reporsasiministered systemic
parental antibiotics for 12 weeks, followed by oral Tethoprim-sulfamethoxazole for 3
months. The patient had been followed for more thagat gnd has no evidence of

recurrence.

In addition to long-term systemic antibiotics, the favorableaute of this patient should
be attributed to adequate ventricule and abscess draVveagacular drainage has been
known to help symptom relief and infection control (1&jt teference to surgical
debridement in CNS melioidosis is limited. During the diseasese, the abscess
continued enlarging and invaded the lateral ventricle in spggstemic Meropenem.
Prolonged ventriculitis led to hydrocephalus and septaatticles. Repeated EVD
revisions were needed and stereotactic technique andentreular endoscopy were
sometimes necessary to ensure proper drainage tube placetis vital signs,
consciousness, and bacterial load improved graduallyaaferies of surgical
debridement and continuous extraventricular drainage. Sitoithe treatment
melioidosis with internal organ abscess, debridement aeglate drainage improved the

outcome (11).

Conclusions

We report a case of CNS melioidosis who survived amavezed from this
difficult-to-treat disease. Long-term antibiotic treatment @édatory for bacteria
eradication and relapse prevention. Debridement and atdedrainage provide better

infection control and outcome.
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Figures

Figure 1.

(A) Pre-operative non-contrast CT. A low-density lesioaldserved in the right motor
cortex. (B) Coronal TIWI MRI. A enhancing 2-cm lesmwith prominent peri-lesional

edema.(C) Diffusion-weighted image
Figure 2.

Single voxel MR spectroscopy (MRS) showed an incre@swdine to NAA ratio (>1),
which is a common sign of malignancy. No lactate spetfaak (1.3 ppm) was

detectable.
Figure 3.

A and B were taken 1 week after the abscess was iddn{#iz Coronal TIWI MRI.
Enhancing abscess wall with rapid progression, compaitbd=igure1B. The abscess
enlarged and invaded along the corticospinal tract ars$edathe midline at the corpus
callosum. Abscess drainage and EVD were performedsdiirie. (B) A subgaleal
abscess (white arrow), away from the surgical fieldettged at the 3-pin holder
location. (C) Coronal TIWI MR, 2 weeks after the aksosas found. The abscess was
better organized and its content more liquefied than #ndqurs week (Fig. 3A). (D)

Coronal MRI at 6 month.
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Abbreviations

CNS : Central nervous system
CSF : Cerebrospinal fluid

CT : Computed tomography

DWI : Diffusion weighted image
GCS: Glasgow comascale

ICP: Intracranial pressure

IVT : Intraventricul ar

MRI : Magnetic resonance image

MRS : Magnetic resonance spectroscopy



Highlights
1. Long-term systemic antibiotic is crucial for CNS melioidosis.
2. Debridement and adequate drainage contributed to infection control.

3. Intraventricular antibiotic helped in bacteria clearance.



