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Summary
Melioidosis is endemic in Southeast Asia and tropical 
Australia with varying clinical features from benign skin 
lesions to fatal septicaemia. Imaging plays an important 
role in evaluation of the melioid liver abscesses. A 
45-year-old man with underlying diabetes presented 
with fever and lethargy for 2 weeks and abdominal 
pain for 2 days. His liver was enlarged on examination. 
Blood investigations revealed mild leucocytosis and 
raised liver enzymes. Ultrasound showed multiple 
multiloculated hypoechoic lesions throughout the liver 
and spleen. CT of abdomen confirmed that some liver 
lesions were made up of asymmetric locules of varying 
sizes (honeycomb sign), while others had hypodense 
centre with small symmetric peripheral locules in radial 
fashion (necklace sign). Blood culture was positive 
for Burkholderia pseudomallei. He was subsequently 
treated with ceftazidime for a month followed by oral 
trimethoprim–sulfamethoxazole for 3 months. Follow-up 
CT of abdomen a month after diagnosis and treatment 
showed resolving hepatic and splenic lesions.

Background
Melioidosis is endemic in Southeast Asia and trop-
ical Australia. Clinical features of infection can be 
non-specific and vary from benign skin lesions to 
fatal septicaemia.1 Imaging specialists may occasion-
ally encounter melioid liver abscesses on ultrasound 
or CT scan. Familiarity with the imaging character-
istics will potentially expedite treatment and avoid 
unnecessary battery of tests or intervention.

Case presentation
A 45-year-old man with underlying type 2 diabetes 
mellitus presented to a district hospital (Hospital 
Tuanku Ampuan Najihah, Kuala Pilah, Malaysia) 
with fever and lethargy for 2 weeks and abdom-
inal pain for 2 days. He had no history of immu-
nosuppression, chronic alcohol consumption or 
liver disease. On admission, he was drowsy and 
hypotensive but afebrile with no tachycardia. Blood 
pressure normalised after fluid resuscitation. There 
was hepatomegaly with a  liver span of 20 cm on 
examination. The rest of clinical examinations were 
unremarkable.

Investigations
Random blood sugar was raised (30.5 mmol/L; 
normal range  <7.8). There were mild leuco-
cytosis (12×109/L; normal range 4–11) and 
hypoalbuminaemia (29.5 g/L; normal range 
35–50 g/L).  Other relevant blood results include 
raised alkaline phosphatase (492 U/L; normal range 
30–120), aspartate amino transferase (281 U/L; 
normal range <40 U/L), alanine amino transferase 
(190 U/L; normal range  <45) and lactate dehy-
drogenase (488 U/L; normal range  <248). Serum 
sodium level was low (114 mmol/L; normal range 
136–145 mmol/L).

Chest radiograph was normal.
Ultrasound  of the  abdomen showed multiple 

multiloculated hypoechoic lesions of varying sizes 
throughout the liver and spleen with minimal 
intralesional Doppler signals (figure 1).
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Figure 1  Transabdominal ultrasound at segment V of the liver showed (A) a hypoechoic lesion made up of multiple 
locules of varying sizes with (B) minimal intralesional Doppler signals.
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Contrast-enhanced CT of the abdomen performed at a tertiary 
hospital an hour drive away (Hospital Tuanku Ja’afar, Seremban, 
Malaysia) confirmed that some liver lesions were made up of 
asymmetric locules of varying sizes (honeycomb sign), while 
others had hypodense centre with small symmetric peripheral 
locules in radial fashion (necklace sign)  (figure 2). The splenic 
lesions were heterogeneously hypodense and irregular. These 
findings were consistent with multiple liver and splenic abscesses.

Blood culture at day 3 of admission revealed Burkholderia 
pseudomallei. No sample was obtained from the liver or splenic 
lesions for pus culture in view of multiloculations and high suspi-
cion of melioidosis clinically and on imaging.

Differential diagnosis
Tuberculosis, fungal or other Gram-negative bacterial infections 
such as Escherichia coli and Klebsiella pneumoniae.

Treatment
He was initially suspected to have acute hepatitis and was investi-
gated to identify potential causes. Following ultrasound findings, 
he was then started on intravenous ceftazidime while waiting for 
positive blood culture. Intravenous  ceftazidime was continued 
for a month (intensive therapy) followed by oral trimethoprim–
sulfamethoxazole (eradication therapy) for 3 months.

Other supportive managements include fluid therapy, sodium 
correction and blood sugar control.

Outcome and follow-up
His clinical condition improved during intensive therapy with 
normalisation of liver enzymes, sodium and blood sugar levels.

Follow-up CT of abdomen a month after diagnosis and treat-
ment showed resolving hepatic and splenic lesions. The lesions 
have now become smaller, ill defined and almost isodense to the 
background parenchyma (figure 3).

Discussion
B. pseudomallei is the causative pathogen of melioidosis. Majority 
(53%–88%) of patients with clinically apparent melioidosis have 
underlying predisposing disease, such as diabetes mellitus.1 The 
three recognised mode of transmission are inhalation, ingestion 
and inoculation.1 The most common primary clinical presen-
tation is pneumonia (36%) followed by soft tissue abscesses 
(33%).2 Common sites of abscesses include the subcutaneous 
tissue (21%), liver (18%), spleen (13%) and lung (13%).2 There 
have also been sporadic reports of melioid abscesses in prostate,  
parotid and bones.2 3

It is possible that the pathogen invades the liver via hepatic 
arteries and portal veins to form hepatic abscesses.3 In general, 
hepatic abscesses are thought to have up to five descriptive 
characteristics on CT scan and are not strictly representative of 
underlying causative organisms.4 The more commonly encoun-
tered double target sign or cluster sign, which are indicative of 
amoebic and bacterial infections, are not usually seen in melioid 
hepatic abscesses.5 Honeycomb and necklace signs have been 
reported as characteristic CT findings of the latter.6 Based on 
a study on 49 Thai participants, the honeycomb pattern could 
be found in non-melioid lesions, whereas the necklace sign is 
strongly associated with melioid hepatic abscesses.5 Neverthe-
less, detection of these lesions along with concurrent splenic 
abscesses in diabetic patients from endemic regions, suggest high 
association with melioidosis than other organisms3 It is uncer-
tain how B. pseudomallei forms those characteristic abscesses.

Although ultrasound features of hepatic abscesses have been 
well described, these were predominantly review articles on 

Figure 2  Contrast-enhanced CT scan of the liver above (A) and at the level of (B) the main portal vein showed that some lesions were made 
up of asymmetric locules of varying sizes (arrows), while others had hypodense centre with small symmetric peripheral locules in radial fashion 
(arrowheads).

Figure 3  Follow-up CT scan of the liver above (A) and at the level 
of (B) the main portal vein a month after diagnosis showed that the 
previously seen lesions in figure 2 have become smaller, ill defined and 
almost isodense to the liver parenchyma.
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differentiating amoebic and pyogenic abscesses.7 8 There is no 
pathognomonic appearance of liver abscesses on ultrasound and 
not infrequently the findings can be difficult to differentiate 
from solid tumours.7 8 Retrospective review of our ultrasound 
images demonstrates that it is possible to identify honeycomb 
and necklace patterns on ultrasound. In resource-limited 
settings, early identification of characteristic features of melioid 
liver abscesses on ultrasound can potentially obviate the need 
for more advanced imaging which is not immediately accessible. 
Identification of these lesions should also alert clinicians from 
non-endemic regions if travellers from endemic regions present 
under their care. Nevertheless, imaging should not delay the 
initiation of antibiotics in patients with suspected sepsis.

The treatment of melioidosis consists of initial intravenous 
intensive therapy for at least 2 weeks followed by eradication 
therapy orally for a minimum of 3 months. Duration of intensive 
therapy can be up to 8 weeks or longer depending on patient’s 
condition. Preferred antibiotics for intensive therapy are ceftazi-
dime, meropenem and imipenem, while oral eradication therapy 
of choice is trimethoprim–sulfamethoxazole.9 Image-guided 
drainage of deep-seated abscesses may be required, but in our 

case, there were clinical and radiological improvements with 
medical therapy alone.

In conclusion, liver abscesses with honeycomb and necklace 
signs can suggest underlying melioidosis. Ultrasound can be a 
useful tool to aid in the diagnosis of hepatic melioidosis if there 
is high clinical suspicion.
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Learning points

►► Liver abscesses with honeycomb and necklace signs can 
suggest underlying melioidosis.

►► Ultrasound can be a useful tool to aid in the diagnosis of 
hepatic melioidosis if there is high clinical suspicion.

►► Imaging should not delay the initiation of antibiotics in 
patients with suspected sepsis.
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