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Abstract
CNS Melioidosis is rare and presents as an abscess secondary to haematogenous spread from the lungs. The 

presentation is typical for a brain abscess and the treatment is surgical excision followed by medical therapy. Prognosis 
depends greatly on the susceptibility of the bacteria to multimodal chemotherapy, recurrence thus being a major cause 
of morbidity. The incidence is now much worse since the global explosion of HIV/AIDS where immunosuppression 
leads to atypical and aggressive presentations. We present two atypical presentations, which required a high index 
of suspicion along with a multidisciplinary team approach to ensure appropriate treatment and good results. The write 
up highlights the complexities of presentation, operative dilemmas and eventual course of treatment in a tertiary care 
centre in south India.
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Introduction
Melioidosis is a disease caused by Burkholderia pseudomallei, a mo-

tile, gram-negative bacillus. It is endemic to eastern Asia and northern 
Australia. Commonly seen in diabetics, these infections can be seen in 
other immuno-compromised patients as well and is most often associ-
ated with pneumonia. CNS manifestations are rare and fewer than 70 
cases have been published worldwide. Among these fewer than 10 cases 
have presented with primary cerebral abscess [1]. We present two cases 
of cerebral melioidosis, with the primary focus on strong clinical sus-
picion, early diagnosis and prompt medical management ascertaining 
good outcome.

Case Presentation 
Case 1

A 39-year-old gentleman presented to our clinic with a non-tender, 
fluctuant 3 × 4 cm boggy swelling over the anterior region of the scalp 
with occasional “purulent like” spontaneous discharge of 3 weeks dura-
tion. Past history revealed that he was a diabetic on oral hypoglycemic 
drugs and was treated for pathological fracture of the radius, secondary 
to melioidosis. He had no symptoms suggestive of raised intracranial 
pressure and his preliminary neurological examination was unremark-
able. The patient underwent incision and drainage of the scalp swelling 
6 days back, at a local hospital, following which he noticed an increase 
in the discharge.

A plain computed tomography (CT) of the brain showed a bony 
erosion in the right frontal bone extending across the midline, to the 
left, with involvement of both inner and outer table with an extra-axial 
hyper dense lesion measuring 6.7 × 3.2 × 5.2 cm overlying the right 
frontal convexity and extending along the midline with mild efface-
ment of the frontal horn of the right lateral ventricle. There was a 2 × 
2.5 cm ring enhancing iso-hypodense lesion in the right frontal region 
suggestive of an intra-parenchymal abscess (Figure 1).

A clinico-radiologic diagnosis of cerebral abscess was made. A 
Magnetic Resonance Imaging (MRI) of the brain (Figure 2) showed a 
T2 hyper intense, diffusion restricted collection in the right frontal sub 
galeal plane and mid-sagittal region with extension into the extra-axial 
region through a cortical breach (1.5 cm) in the right frontal bone. The 
collection appeared to track along the coronal suture with an intra-
axial ring enhancing conglomerate lesion, largest measuring 2.5 × 1.7 

cm in the right superior frontal gyrus, which appeared hyper intense 
on T2WI and FLAIR with significant peri lesional oedema. There was 
also irregular pachymeningeal enhancement, suggestive of meningitis.

Operative procedure: After starting preoperative oral Doxycy-
cline, the patient was treated with craniectomy and decompression. A 
bicoronal flap and bifrontal craniectomy with thorough wash of the ex-
tradural collection was performed. The bone edge appeared healthy and 
the extra-axial tissue was sent for aerobic culture and histopathologi-
cal examination. Culture was sterile however histopathology revealed 
florid melioidosis (Figure 3). He was continued on oral Doxycycline 
for 3 months and IV Ceftazidime for 14 days and advised to come for 
follow-up after 3 weeks. Anticonvulsants were started and continued 
during his hospital stay and on discharge. He presented to the emer-
gency triage after 1 week, following discharge, with history of left fa-
cial twitching and involuntary abnormal movement in the left upper 
limb and dysaesthesia in the left foot. A repeat plain and contrast CT 
brain showed resolution of the abscess with postoperative changes (Fig-
ure 4). Serum phenytoin level was suboptimal, and he was started on a 
second anticonvulsant and his symptoms regressed. He was reassured 
and discharged with advice to follow-up after 2 weeks. On follow-up, 
patient was symptom free and the scalp wound had healed well with 
no evidence of any sinus or discharge. He was advised to continue an-
ticonvulsants as prescribed previously and antibiotics course had been 
completed.

Case 2

A 41-year-old gentleman, diagnosed case of retroviral disease, 
presented to our clinic with fever and a fluctuant swelling over the left 
side of his scalp. He was on maintenance phase of treatment with dox-
ycycline and co-amoxyclav since 2.5 months, for florid burkholderia 
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Figure 1: CT Brain (preoperative) Multiple lytic areas involving both inner and outer table of frontal bone on the right side (d) with an extra axial hyper dense lesion 
measuring 6.7 × 3.2 × 5.2 cms seen overlying the right frontal convexity also extending across the mid line ,the lesion is having an extra calvarial soft tissue compo-
nent in the scalp (a) of frontal convexity, the lesion also having an intra axial component measuring 2.5 × 1.7 cms with adjacent perilesional edema and mass effect 
in the form of mild effacement of frontal horn of right lateral ventricle (a,b,c).

 
Figure 2: MRI Brain (preoperative) Peripherally enhancing multiple intracranial collection in the right frontal lobe, largest measuring 3.1 × 2.0 × 1.6 cm, which ap-
pears heterogeneously hyper intense on T1W and FLAIR (a,b), showing patchy restriction on DWI (d).An associated extradural component, measuring 7.8 × 1.2 
× 1.0 cm (AP × TR × CC) seen overlying the right frontal convexity abutting the superior sagittal sinus, which shows maintained flow void. The collection extends 
posteriorly behind the coronal suture for about 4 cm with subgaleal extension as well (c).

sepsis. Clinical examination showed him to be febrile, a preliminary 
neuro exam was unremarkable, local examination of the scalp showed a 
soft, tender, fluctuant swelling on left side of scalp measuring 6 × 7 cm 
with an underlying palpable bony defect. CECT brain was suggestive 
of osteomyelitic erosion of the left parietal bone with subgaleal (6.4 × 
6 × 2.2 cm) and subdural collection (max thickness 1 cm). Drainage of 
the collection with excision of osteomyelitic bone was done. The pa-
tient was empirically started on meropenem. The pus culture isolated 
Burkholderia pseudomallei and antibiotics were changed to Intravenous 
Ceftazidime. In view of low CD 4 count and recurrence of Burkholderia 

pseudomallei, a clinical decision was taken to prolong parenteral (IV 
Ceftazidime) antibiotics for a minimum of 8 weeks, since the organ-
ism was resistant to Doxycycline. Repeat CT Brain showed a complete 
evacuation of collection with no recurrence of collection or fresh le-
sions. Patient was afebrile and symptomatically better on discharge and 
maintained on regular follow up.

Operative Procedure: An inverted U-shaped flap was marked, 
based on the left superficial temporal artery overlying the parietal re-
gion. The elevated skin and subgaleal flap showed a localized collection 
with involvement of the temporal fascia and subgaleal tissue. The un-
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Figure 3: Photomicrograph showing central necrosis with peripheral epitheloid histiocytes (H&E, 4x) Inset 20x.

 
Figure 4: CT Brain (postoperative) Post craniectomy defect noted in right and left frontal convexity with air pockets noted in extracalvarial soft tissue and pneumocepha-
lus in both cerebral hemispheres (a,b,c). Enhancing lesion measuring 9.0 × 9.0 × 9.0 mm seen in the right frontal lobe with surrounding perilesional edema - likely repre-
sent residual lesion (b,d). Extradural hypo dense collection with peripheral enhancement and eccentric air pocket measuring 2.2 × 1.5 × 3 cms seen at the craniectomy 
site on the right side -? post op collection (a). 

derlying bone was involved and had become brittle with involvement 
of the outer and inner table. A large craniectomy with thorough de-
bridement of the subcutaneous, subgaleal tissue and temporal fascia 
was done. Thorough saline wash was given and the abnormal tissue 
adherent to the Dura was scooped and sent for histopathological ex-
amination. Dura was opened in a cruciate incision however no subdu-
ral collection was seen. Duroplasty was done and after hemostasis was 
achieved a thorough closure was done with a suction drain in situ. Final 
histopathological examination revealed it to be Burkholderia pseudo-
mallei.

Histopathology 
Histopathological examination of the lesion showed features rang-

ing from acute necrotizing to chronic granulomatous inflammation, 
irrespective of its location. Most often, an abscess with central stellate 
coagulative necrosis with peripheral granulomas, giant cells, acute and 
chronic inflammatory cells are seen. Similar morphology, with central 

necrosis surrounded by pallisading epithelioid histiocytes, was demon-
strated in the cerebral lesional biopsy of the present case [2,3].

Discussion
Burkholderia pseudomallei are non-acid fast, non-spore bearing (safety 

pin appearance) motile saprophytes that are found in the soil and surface 
water of paddy fields. It is usually transmitted through inoculation, inhala-
tion or direct ingestion. B. pseudomallei can be easily isolated and grown 
on blood agar and MacConkey agar and have a high prevalence in tropics 
yet remain underreported in many parts of the world including India [4].

These are hardy organisms and may remain dormant in the host with 
prolonged latent periods. Based on the route of entry, these organisms have 
various clinical manifestations as enumerated in (Table 1) [5-8].

Though cranial manifestations are rare (3-10%) [9,10], they include, 
multiple scalp abscesses, osteomyelitis [11], meningitis [11], subdural 
empyema [11], encephalitis [12,13], sagittal sinus thrombosis, intra-pa-
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renchymal abscesses and meningitis.  Encephalomyelitis secondary to 
melioidosis mimics Guillain-Barre syndrome and has a fatal outcome 
[14]. CSF analysis shows mononuclear pleocytosis in a background of 
leukocytosis, with high protein levels and normal glucose [15,16], simi-
lar to tuberculosis and can cause false-positive Widal test [17]. On HPE, 
melioidosis shows chronic abscess with focal granulomatous reaction 
mimicking tuberculosis, but the AFB staining and bipolar staining of 
melioidosis (non-AFB, non-spore bearing, bipolar staining - safety pin 
appearance) helps to differentiate it from tuberculosis, which is a close 
differential.

The medical management protocol consists of an “intensive phase” 
with parenteral antibiotics for two weeks followed by a “maintenance 
phase” with oral antibiotics for 3-6 months. Ceftazidime crosses the 
blood brain barrier and is the drug of choice for cranial melioidosis. 
In strains resistant to ceftazidime, carbapenems have shown to have 
good efficacy. Ceftazidime (40 mg/kg) or imipenem (20 mg/kg) ev-
ery 8-hourly is advised for a minimum duration of 10 days [18]. For 
the “eradication phase”, Currie et al. [15] recommend trimethoprim/
sulfamethoxazole (TMP-SMX) at 8/40 mg/kg (up to 320/1,600 mg) ev-
ery 12 h for 3-6 months. Several randomized trials have emerged over 
the last 2 decades that mandates the use of IV antibiotics (Ceftazidime 
and Carbapenems) [19] for 10 days followed by oral antibiotics for 3 
months [18], especially in cases of melioid septicemia. It also dictates 
that the step over to oral antibiotics should be initiated only once the 
fever subsides or the patient shows clinical improvement, which usually 
takes 9-10 days. In the first case mentioned above, the primary presen-
tation was that of an cerebral abscess, which later progressed into an 
empyema, involved the cranial bone to cause osteomyelitis eventually 
surfacing as a subcutaneous subgaleal collection. The myriad presenta-
tions all pointed to a single pathogenic organism. The final removal of 
the primary focus along with debulking of the bacterial load, lead to 
alleviation of symptoms. In the second case, diagnosis wasn’t an issue as 
the patient was immunosuppressed with documented septicemia. The 
presence of pus in the cranial compartment as a result of septicemia, 
presented an unusual yet expected complication. Thorough debride-
ment, with lavage and antibiotic therapy lead to a control of the sep-
ticemia.

Conclusion
While uncommon, CNS melioidosis remains a differential diagno-

sis that needs to be kept in mind, especially in the era of AIDS and 
immunodeficiency. A thorough debridement when possible coupled 
with appropriate antibiotic therapy usually gives good results. Early 
diagnosis and prompt treatment assist in a recovery devoid of serious 
morbidity.
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Route of entry Clinical manifestation Acute infection Chronic infection

Inoculation
Subcutaneous abscesses and involvement of 

deeper muscles and osteomyelitis and discharging 
sinuses

Acute localized suppurative skin 
infection Lymphadenitis

Inhalation Pneumonia Asymptomatic pulmonary infec-
tion Acute pulmonary infection

Blood Abscesses in the liver, spleen, brain Acute septicemia with abscesses 
in multiple organs Chronic suppurative Melioidosis

Table 1: Clinical manifestation of Melioidosis based on route of entry.
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