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Abstract

Case Report

Introduction

Nocardiosis is a localized or disseminated infection caused 
by a soil‑borne aerobic actinomycete, most commonly 
introduced through the respiratory tract. The pulmonary event 
in humans may be self‑limited and transient or subclinical, 
or it may progress to an acute, subacute, or chronic process 
mimicking tuberculous or mycotic infection or malignancy. 
Hematogeneous dissemination spreads particularly to the 
nervous system and skeletal soft‑tissue structures.[1] Nocardia 
shows to have a special tropism for the neural tissue. Solitary 
abscess represents the most common manifestation in the 
central nervous system (CNS), accounting for 1%–2% of all 
cerebral abscesses.[2]

Case Report

History and presentation
A 75‑year‑old diabetic male patient presented to the emergency 
department of our hospital with a complaint of acute onset 
rapidly progressive weakness of right lower limb and upper 
limb for 3 days. The patient initially developed numbness in 
the right lower limbs for 3 days. The patient also developed 
dizziness, progressive headache and hoarseness of voice. No 
fever was noted in the past 3 months before admission. His 
medical history was unremarkable. He was immunocompetent, 

his diabetes was well controlled (HbA1c‑6.2) and without a 
history of surgery and steroid abuse. His social history included 
intermittent alcohol consumption without smoking. He was alert 
and responsive on admission. Physical examination revealed 
clear lung sound without rales or wheezing. The heartbeat 
was regular without any murmur. There was no tenderness or 
rebound tenderness in the abdomen. Neurological examination 
revealed right‑sided hemiparesis  (power‑1/5) with extensor 
plantar reflex on the right side. There were no other symptoms 
such as fever, neck stiffness, photophobia, papilledema, or other 
abnormalities. Routine blood tests were within normal limits 
except for erythrocyte sedimentation rate, which was 41 mm/h. 
Random blood sugar level on admission was 142 mg/dl. Human 
immunodeficiency virus (HIV) antibody, hepatitis B surface 
antigen and hepatitis C antibody were all negative. Chest and 
abdomen radiographs were normal.

Imaging
Urgent magnetic resonance imaging (MRI) brain plain was done 
which revealed focal rounded lesion in the cerebral parenchyma 
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power of 4/5. The patient was given ceftriaxone sodium and 
trimethoprim‑sulfamethoxazole (TMP‑SMX) during hospital 
course. Linezolid and TMP‑SMX were used to treat the patient 
after surgery. Subsequently, the patient recovered well and 
was discharged in stable condition after 1 month. Repeat MRI 
brain revealed significant improvement in the perilesional 
edema [Figure 5]. No neurological deficits were demonstrated 
at further follow‑up.

Discussion and Literature Review

By definition, a brain abscess is an intraparenchymal 
collection of pus. The incidence of brain abscesses is ~8% 
of intracranial masses in developing countries, whereas in 
the West the incidence is ~1%–2%.[3‑5] Brain abscesses arise 
from a contiguous focus of infection, a direct implantation due 
to trauma, or a hematogeneous spread from a remote site.[6,7] 
It was reported that the direct spread from surgery, trauma, 
meningitis, frontal sinusitis, and dental caries was seen in 50% 
of patients and that the hematogeneous spread from congenital 
or other heart diseases, lung and abdominal abscesses was 
found in 32% of patients. However, 18% had abscesses of an 
unknown origin.[7]

Nocardia accounts for as little as 1% to 2% of all brain 
abscesses, and it is a rare cause of brain abscess, particularly in 
immunocompetent host.[2] Nocardia species are Gram‑positive, 
aerobic, branching filamentous bacteria belonging to 
Actinomycetales, which can be found in the soil and dust 
throughout the world.[8] Three main species cause humans 
infection, including N asteroides, N brasiliensis, and 
N caviae. N asteroides is the most commonly isolated. Here, 
we are reporting a brain abscess caused by the rarer species, 
i.e., N farcicina. Nocardia infection commonly arise in the 
immunocompromised states including organ transplants, 
leukemia, HIV, steroid abuse, and autoimmune disease.[9]

The most common predisposing factors are corticosteroid 
use  (54% of patients) such as in this case and organ 
transplantation  (25%). The concerned patient did not have 
any of these predisposing factors. The nocardial pathogen 
can spread to the CNS hematogenously or through inhalation. 
The involvement of the CNS was found in nearly half of all 
disseminated nocardial infections in the literature.[10,11]

In this report, we present a case of primary multiple brain 
abscesses due to Nocardia farcinica in an immune competent 
patient. CNS norcardial infections may manifest as single 
abscess, multiple brain or spinal cord lesions, diffuse cerebral 
inflammation, and meningitis mimicking neoplasms, vasculitis, 
and stroke.[12 ‑14]  The mortality rates estimated for Nocardia 
brain abscess are 55% and 20% in immune compromised and 
immune‑competent patients, respectively; however, these rates 
rise for multiple abscesses and if the infection is due to the 
subspecies N. farcinica.[12,15‑17] Nocardial brain abscesses are 
not common and Nocardiosis in immune competent individuals 
is even less frequent, being the infection usually observed in 
immune compromised hosts.[1,12,15,18]

measuring 3.2 cm × 2.8 cm in left high frontoparietal lobe. The 
lesion shows hypointense signal on T1 and hyper‑intensive 
signal on T2‑weighted images with thin wall. The posterior 
aspect of the lesion shows irregular margins. The lesion is 
located at gray‑white interface and shows perilesional edema 
and mass effect. There is abnormality restricted diffusion in 
the lesion mainly involving the peripheral aspect [Figure 1].

Operation and histopathology
The patient was shifted from emergency to the operation theater 
to perform urgent left frontoparietal osteoplastic craniotomy 
and drainage and excision of left frontoparietal lobe abscess 
on the same day. Operative findings of the lesion suggested 
frank, yellowish pus formed in left frontoparietal lobe region 
with surrounding abnormal inflamed issue. Gram‑stain 
examination of brain abscess revealed Gram‑positive, 
unevenly stained, thin, filamentous branching bacteria in the 
background of polymorphonuclear leukocytes  (suggestive 
of Nocardia)  [Figure  2]. Modified Ziehl Neelsen staining 
of brain abscess using 1% sulfuric acid revealed; thin, 
filamentous, branching partially acid‑fast bacteria in a 
background of many polymorphonuclear leukocytes, also 
suggestive of Nocardia [Figure 3]. The growth of pus culture 
on brain heart infusion blood agar showed buff colored dry, 
cerebriform colonies after 03 days of aerobic incubation at 
37°C [Figure 4]. The growth was confirmed by Matrix Assisted 
Laser Desorption Ionization Time of Flight Mass Spectrometry 
(MALDITOF-MS) as Nocardia farcinica.

Postoperative course
There were no new neurological deficits, postoperatively. 
His right hemiparesis improved significantly with muscle 

Figure 1: Focal rounded lesion in the cerebral parenchyma measuring 
3.2 cm × 2.8 cm in the left high frontoparietal lobe. The lesion shows 
hypointense signal on T1 and hyperintensive signal on T2 weighted 
images with thin wall
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For diagnosis of a Nocardia brain abscess, it is important to carry 
out the brain images and surgical interventions. Brain computed 
tomography, demonstrating a hypodense, enhancing lesion with 
surrounding edema, is sensitive for discovery and localization of 
the lesion; however, it is not sufficient for diagnosis. On brain 
MRI, multiple concentric rims are seen in abscesses due to 
Nocardia. Because it occasionally occurs that necrotic metastasis 
and brain tumors are wrongly recognized by imaging study, it is 
required to get a proper specimen through surgical intervention 
for staining, culture and identification. Besides, to prevent 
treatment delay, early surgical intervention is also required.[19]

Nocardial brain abscesses present as characteristic 
hyperenhanced multiloculated ring lesions. Perilesional 
edematous changes also might be present. It is sometimes 
difficult to differentiate a brain abscess from intracranial 
metastatic malignancy on regular MRI.[2] However, 
diffusion‑weighted imaging  (DWI) and apparent diffusion 

coefficient (ADC) map could be very helpful in the differential 
diagnosis, with brain abscess showing the characteristic 
homogeneously heperintense lesions on DWI and hypointense 
lesion on ADC. The restricted brownian motion of water 
molecules in the organized purulent milieu of microorganisms, 
macromolecules, and inflammatory cells contributes to the 
signal of restricted diffusion on DWI.[20] Our patient displayed 
similar imaging characteristics.

Figure 2: Gram‑stain examination of brain abscess (×1000) ‑ showing 
Gram‑positive, unevenly stained, thin, filamentous branching bacteria 
in the background of polymorphonuclear leukocytes suggestive of 
Nocardia

Figure 3: Modified Ziehl Neelsen staining of brain abscess using 1% 
sulfuric acid (×1000) ‑ showing thin, filamentous, branching partially 
acid‑fast bacteria in a background of many polymorphonuclear leukocytes 
suggestive of Nocardia

Figure 4: Growth of Nocardia farcinica on brain heart infusion blood 
agar ‑ showing buff colored dry, cerebriform colonies after 3 days of 
aerobic incubation at 37°C

Figure 5: Postoperative repeat magnetic resonance imaging brain revealed 
significant improvement in the perilesional edema
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To treat a nocardial brain abscess, craniotomy with evacuation 
of the abscess, as well as collection of a specimen for culture 
to further assess drug sensitivity, is essential for successful 
treatment. Antibiotics are necessary and as an adjunct therapy 
after surgery. Sulfonamides are the drug of choice, based 
on empirical data. Given the high rate of relapse and the 
characteristic resistance pattern, treatment should be aggressive 
and continued for months, with antibiotic treatment being 
adjusted according to the drug sensitivity test.[20] A 12‑month 
course of therapy is recommended for the treatment of 
nocardial brain abscesses. TMP‑SMX, ceftriaxone, amikacin, 
and minocycline are used for nocardiosis. TMP‑SMX is 
currently accepted as the first‑line treatment for nocardiosis.[21] 
In our case, we gave ceftriaxone sodium for 1 month according 
to drug sensitive test of pus and then prescribed TMP‑SMX to 
the patient for 1 year after surgery.

Conclusion

Nocardia species are Gram‑positive, aerobic, nonmotile, 
urease, and catalase positive bacilli that form branching 
hyphae. The majority of patients with these infections are 
immunocompromised, but infection could occur without 
any predisposing factors as well. Diagnosis and treatment of 
nocardial brain abscess continue to challenge clinicians. It is 
important for the clinicians to be familiar with the characteristics 
of nocardial infections so that an early presumptive diagnosis 
can be made while awaiting confirmatory results of culture. 
Early diagnosis and surgical intervention is significant for 
the patient. Hence, MALDITOF-MS can serve as a rapid and 
accurate identification tool which can replace sequencing in a 
clinical Microbiology laboratory.
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