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Abstract
Background: Actinomycosis israeli is a gram‑positive non‑acid‑fast bacterium and 
is the most common causative agent of actinomycosis. It usually presents as a brain 
abscess via a secondary spread from the cervicofacial region or lungs. However, 
presentation as an en‑plaque lesion with bone involvement out of proportion to 
brain parenchyma is rare and needs to be acknowledged.
Case Description: We report a case of intracranial en‑plaque lesion in a 47‑year‑old 
female with restriction of mouth opening and right third nerve palsy for 1 year. Imaging 
showed hyperostosis of the maxilla, temporal base, sphenoid, and zygoma with 
dural thickening suggestive of a meningioma. Surgical decompression yielded a 
granulomatous lesion along with empirical antitubercular therapy. However, patient 
succumbed to the infection and final histopathology revealed actinomycosis infection.
Conclusion: Adequate knowledge along with clinical suspicion are the pillars to 
treating this unfortunate disease. Cheek swelling with bone involvement should be 
actively sought as risk factors. This case presents a unique opportunity to identify 
the fox among the sheep by elucidating the characteristic imaging findings and 
intraoperative view of this rare entity.
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INTRODUCTION

“En‑plaque” was a term coined by Cushing and Eisenhardt 
to describe a particular growing pattern in meningiomas 
consisting of a diffuse sheet‑like appearance closely 
following the inner table of the skull.[2] The importance of 
this pattern lies in recognizing bone involvement out of 
proportion to the dural or intradural component. Thus, it 
is not to be confused with pachymeningeal enhancement, 
which refers to a dural and outer arachnoid pattern of 
enhancement seen following contrast administration 
commonly seen in cases of pachymeningitis.

Actinomycosis is a rare, chronic, and slowly progressing 
granulomatous disease caused by filamentous 

Gram‑positive bacteria from the genus Actinomyces. The 
bacteria spread from the oral cavity, lung, or abdominal 
cavity and usually present as localized infection in 
immunocompetent hosts or as a disseminated disease in 
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immunocompromised individuals.[1] Rarely, these lesions 
may present as dural‑based enhancing masses simulating 
a meningioma.[3] We report a case of intracranial 
actinomycosis presenting as an en‑plaque lesion with 
extensive hyperostosis and dural involvement.

CASE REPORT

A 47‑year‑old female presented to our outpatient 
department with complaints of drooping of the right 
eyelid and painless swelling of the right cheek for 1  year. 
She also complained of difficulty in mouth opening for 
the past 6  months. The swelling had been progressively 
increasing and showed no postural variation or pulsatility. 
The mouth opening was restricted to less than 1 finger, 
and the patient could drink only liquids using a straw. 
At the time of presentation, she did not give any history 
of fever or past medical history of diabetes, high‑risk 
behavior, heart problems, or any other conditions that 
would predispose her to an intracranial infection.

On examination, the swelling was nontender, hard diffuse 
without any clear margins or defined edges. It was arising 
from the maxilla and was not independently mobile 
off the same. The right eye proptosis was axial and 
nonpulsatile with no extraocular movement restriction. 
The vision was 6/24 in both eyes on Snellen’s chart. 
Rinne’s test showed that the right ear had no air or bone 

conduction while on the left side air conduction was 
more than bone conduction. Weber test was lateralized to 
the left side. Rest of the examination was unremarkable. 
Laboratory investigations were normal.

After clinical evaluation, a large lesion involving the 
maxilla, orbit, and temporal base with extension to 
the middle ear was suspected of the possibility of 
slow‑growing neoplasm being a possibility. She underwent 
a computed tomography  (CT) scan, which showed 
diffuse hyperostosis of the right frontal, squamous 
temporal, sphenoid and zygomatic bones, and an 
en‑plaque ground glass lesion, involving the basitemporal 
bone  [Figure  1a and b]. On magnetic resonance 
imaging  (MRI), lesion showed a T1 hypointense 
and T2 hyperintense contrast‑enhancing extra‑axial 
lesion located in the right frontotemporal bone with 
dural thickening and possible brain parenchymal 
involvement [Figure 1c and d]. Extension was also noted 
into the right temporomandibular joint and maxillary 
sinus and orbit, explaining her clinical presentation.

Diagnosis of an en‑plaque meningioma was suspected and 
she underwent a right frontotemporal craniotomy and 
complete excision of the intracranial lesion and partial 
decompression of involved areas of bone  [Figure  1e], 
with areas of dural involvement  [Figure  1f] being 
reconstructed with a Fascia lata graft taken from the 

Figure 1: (a and b) Cranial CT scan with bony reconstruction showing diffuse hyperostosis of the temporal bone, zygomatic bone with 
condylar involvement. (c and d) MRI T1 weighted images with gadolinium contrast enhancement axial and coronal sections showing diffuse 
enhancement in the temporal and infratemporal region. (e) Intraoperative resected specimen of the inner surface temporal bone showing 
hyperostosis and irregular surface, (f) Intraoperative image showing intradural granulomatous lesion as marked by the arrow
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right thigh. Intraoperative frozen section revealed a 
granulomatous lesion, and hence, aggressive resection was 
avoided. Postoperatively, the patient was conscious and 
without any fresh neurological deficits.

Due to the endemic nature of tuberculosis in India 
and squash report of pathology, diagnosis of tubercular 
granulomatous inflammation was made and the patient 
was started on antitubercular drug therapy and discharged 
on antitubercular therapy with a hospital stay of 5  days. 
She was also put on antiepileptic drugs  (Phenytoin) 
for prevention of postoperative seizures and steroids to 
counteract tubercular arteritis. Human immunodeficiency 
virus  (HIV) was negative on repeated testing from two 
different centers. However, she reported back to the 
emergency 3 days after discharge in an unconscious state. 
According to the relatives, patient was complaining of 
mild headache since the time of discharge, and on the 
3rd day after discharge, in the morning patient was found 
unconscious in her bed. At the time of presentation, 
patient vitals were not recordable, her GCS was 3/15, 
with bilateral pupils nonreactive and fixed. She was 
immediately given cardiopulmonary resuscitation, but 
could not be revived despite aggressive resuscitative 
measures. The exact cause of death could not be 
ascertained, but could be flare up of the primary disease 
as later seen in brain autopsy.

Subsequent histopathological analysis revealed a 
suppurative granulomatous inflammatory pathology with 
dense fibrosis of the stroma. The thickened fibrotic dura 
showed multiple discrete and confluent suppurative 
microabscess rimmed by histiocytes and granulomatous 
inflammatory cells along with multinucleate giant 
cells  (foreign body type). Many of the microabscesses 
showed colonies and collections of slender filamentous 
bacteria with evidence of neutrophilic reaction. Rest 
of the stroma showed dense fibrosis with scattered 
lymphoplasmacytic infiltrate and reactive blood vessels. 
The adjacent brain parenchyma included showed cerebritis. 
The colonies were highlighted on Grams stain and Gomori 
methenamine silver stain. Staining for acid‑fast bacilli 
was negative for tubercular and Nocardia species. These 
findings on histopathological examination resulted in the 
final diagnosis of a chronic necrotizing granulomatous 
inflammation with Actinomyces‑like organisms [Figure 2].

Partial autopsy limited to the removal of brain revealed 
presence of bacterial colonies with a suppurative 
granulomatous inflammation, as seen in the biopsied 
tissue. There were no other lesions on the external 
examination at autopsy.

DISCUSSION

Actinomycotic infection can have varied involvement 
ranging from orocervical, cardiothoracic, skeletal, soft 

tissue, abdomen, and pelvis or cranial.[4,5] Diagnosis 
at presentation is usually not suspected due to a 
wide variety of presentations.[4] Intracranially, it 
usually presents as a brain abscess  (67%) followed by 
meningoencephalitis  (13%), actinomycetoma  (7%), 
subdural empyema  (6%), and epidural abscess  (6%).[6] 
Secondary spread to the brain from cervicofacial region, 
abdomen, or lungs is common. In the present case also, 
the patient had pain and restriction of jaw movements, 
possibly indicating a similar mechanism. Dental problems, 
trauma, chronic mastoiditis, sinusitis, and cardiac septal 
defect are the predominant risk factors and need to be 
ruled out in such cases.[7] Actinomycosis can also mimic 
a meningioma, as has been reported by Chopra et  al. in 
1995.[3]

The infection is commonly caused by Actinomyces 
israeli, which is a Gram‑positive, nonacid‑fast branching 
filamentous bacteria with anaerobic or microaerophilic 
requirements. Actinomycosis is a nonsuppurative 
infection with typically a long delay between infection 
and presentation.[9] Clinically, it can mimic tuberculosis, 
nocardiosis, or other malignancies or, as in our case, 
meningiomas. Other differentials include pachymeningitis 
caused by fungal infections, such as Cryptococcus, or 
inflammatory pathologies such as sarcoidosis.[8] While 
Cryptococci tend to spread along the perivascular spaces 

Figure 2: Shows a large well‑formed granuloma within the brain 
parenchyma walled off by dense lymphomononuclear cells (a), and 
presence of neutrophilic abscesses surrounding an actinomycotic 
colony (b). These colonies are highlighted on Gram’s (c and d), GMS 
(Gomori Methenamine‑Silver) (e) and PAS (Periodic acid–Schiff) 
(f) stains
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leading to the formation of parenchymal crytococcomas, 
sarcoidosis tends to involve the parenchyma and 
periventricular white matter more than the skull base. 
Blood tests show a nonspecific leukocytosis and raised 
C‑reactive protein.[10] Slow growth along with sensitivity 
to oxygen makes the diagnosis by culture challenge. 
A  histopathological diagnosis with the demonstration 
of Gram‑positive filamentous organism with sulfur 
granules allows for faster and accurate alternative. 
Histopathology, as in our case, proved to show similar 
features. Newer molecular and genetic methods such as 
PCR and 16s rRNA gene sequencing remain to be proven 
for their specificity.[11] It is important to note that any 
suspected tissue, bone, and debrided material should 
be sent for routine microbiological studies including 
aerobic/anaerobic bacteria, acid‑fast bacillus, and fungal 
cultures.[13]

Imaging generally shows a singular cerebral abscess which 
may be uni or multilocular and is usually encapsulated 
with the predilection for frontal and temporal 
lobes.[9] Restricted diffusion and low apparent diffusion 
coefficient  (ADC) are expected due to the pus structure 
and impeded water mobility and helps to distinguish 
from cystic tumors. MR spectroscopic features suggestive 
of abscesses including elevated peaks of amino acids, 
lactate, alanine, acetate, pyruvate and succinate and 
absent signals of N‑acetylaspartate  (NAA), creatine and 
choline are observed. However, hyperostosis of bone with 
an en‑plaque presentation similar to that of a subdural 
empyema is rare and needs to be noted hereafter.

There is no linear method of management that has 
proven to be superior to others.[1,7,9‑11] High dose 
beta‑lactams and surgical debridement remain the 
only options. Penicillin is the drug of choice with long 
duration  (6–12  months) and high doses  (Penicillin G 
18–24  mIU/day divided into 6 doses) have often been 
employed with amoxicillin/clindamycin or rifampicin 
often added to increase CNS diffusion and bactericidal 
effect. However, treatment needs to be individualized 
based on the severity of infection and patient response.[10]

On repeated asking for history of any procedure, 
patient’s relatives gave a history of tooth extraction 
3 years back on the right side, which may have been the 
source of infection. There was no history of taking any 
immunosuppressant drugs. Xia et  al. reported in 2003 
that endodontic infections with Actinomyces are much 
higher in frequency than previously thought. Actinomyces 
destroys local tissue and replaces it with a chronic 
inflammatory tissue.[12] It forms aggregates and escapes 
the host defence mechanism, and hence, it can present 
with a very chronic course and can spread to the cervical 
and maxillofacial region.

In this case we missed several key indicators, which can 
be used as learning points for future such cases. We 

did not pay heed to her clinical complaint of restricted 
mouth opening and radiological imaging, which 
showed  diffuse involvement which is uncommon in 
meningioma. Past history of tooth extraction was also 
noted postmortem. Thus, improper history can lead to 
disastrous consequences.

For a pathologist also, presence of a suppurative 
granulomatous inflammation should have alerted them 
to meticulously search for actinomycotic colonies, apart 
from tuberculosis. Young neurosurgeons should especially 
be aware of this clinical differential. The severity of 
infection and misdiagnosis led to the death of our 
patient. Mortality and morbidity remain high and figures 
of 28% and 54% have been cited.[7]

CONCLUSION

Several insights are gained from our unfortunate case. 
First, although a chronic indolent infection, Actinomycosis 
can be fulminant and fatal. Misdiagnosis is the norm 
unless risk factors are actively sought. Prolonged and 
high‑dose antibiotics along with aggressive debridement 
are currently the best management options. Presentation 
may be in the form of a chronic granulomatous 
inflammation involving the cervical, maxillofacial region, 
especially in an immunocompetent patient without risk 
factors. On histopathology, the presence of a suppurative 
granulomatous inflammation should alert one to 
meticulously search for infective colonies, instead of 
always thinking of tuberculosis.
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