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Abstract 
The four types of Chiari malformations, as described by Dr. Hans Chiari, have neither anatomic nor embryologic correlation. Their only 

commonality is that they all involve the cerebellum. Chiari I malformation consists of herniation of the cerebellar tonsils into the foramen magnum, 
thus crowding the craniocervical junction. Chiari II malformation is almost exclusively associated with myelomeningocele and hydrocephalus. It 
consists of herniation of not only the tonsils but also all the contents of the posterior fossa into the foramen magnum. This herniation involves 
the brainstem, fourth ventricle, and cerebellar vermis. Chiari III and IV malformations are rare. Chiari III represents an encephalocele (external 
sac containing brainstem and posterior fossa contents); thus, the cerebellum and brainstem are descending not only into the spine, but also 
into an external sac. Chiari IV consists of cerebellar hypoplasia. The Chiari I malformation has the latest mean age of clinical presentation. 
A Chiari type I anomaly presenting in adulthood is the focus of this case report. Surgery is indicated with neurological dysfunction, symptomatic 
syrinx, or hydrocephalus. Of all Chiari I patients, 15% - 20% will have hydrocephalus. For some of them, the hydrocephalus will resolve with 
ventriculoperitoneal shunting, alleviating the need for a Chiari decompression. Long-term prognosis for patients with symptomatic Chiari type I 
malformations who undergo surgical treatment is variable, based on the patients presenting symptoms and spinal cord cyst response.
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Introduction
Tuberculosis has become more frequent since the emergence of HIV 

infection epidemics. Nowadays, there are important challenges, which 
complicate the management of HIV-TB co-infected patients. Among 
them, it is emphasized the increase of disseminated and extra-pulmonary 
tuberculosis forms, the multi-drug resistance and the increase in mortality. 

The central nervous system tuberculosisis found in 5-10% of patients 
with pulmonary tuberculosis. These cases correspond to either latent 
infection reactivations or disseminated infections. Tuberculous meningitis 
is the most common clinical form and it is five times more frequent in 
patients with HIV infection than in patients without it. The focal forms of 
central nervous system tuberculosis are infrequently described and they 
are divided into tuberculoma and abscess. 

In the present paper, we describe a case of cerebellar tuberculoma 
in aids patients with chiari malformation. Chiari malformations are a 
congenital heterogeneous group of disorders characterized by anatomic 
anomalies of the cerebellum, brain stem, and craniocervical junction 
associated with downward displacement of the cerebellum, alone or with 
lower medulla, into the cervical spine canal [1]. These disorders were first 
described by John Cleland in 1883 [2,3] and were classified later by Hans 
Chiari in 1891 into four groups [4].

Case Report
A 24-year-old woman infected with was admitted in January 2014 with 

a history of headaches, fever and productive cough in the previous six 
weeks. There was history of pulmonary tuberculosis in October 2013, 
with abandonment of antituberculous treatment at the third month. She 
had diagnosed HIV infection in august 2013. 

The patient was a known case of Arnold-Chiari malformation, who 
presented with headache, and gait dysfunction lasting for several years, 
with deterioration in the weeks before admission, developing vertical 
nystagmus in the primary position, and became unable to walk unassisted.

On physical examination, the patient had important weight loss, 
moderate deshydratation, hepatosplenomegalia, ataxia and psychomotor 
slowness. The patient was admitted in hospital with the primary impression 
of cerebellar tonsil herniation. The neurological examination revealed 
upper motor neuron dysfunction with abnormal cerebellar function tests. 

Altered laboratory tests were hemoglobin 11.2 g/dl, leucocytes 3000/
mm3, aspartate aminotransferase 54 UI/l and aminotransferase 53 UI/l. 
A chest X-ray showed multiple micronodular lesions in both lungs 
compatible with military tuberculosis. The PPD and T. gondii were 
negative, The CD4+ lymphocytes count was 40 cells/mm3 and the HIV 
viral load was 1790 copies/ml. The direct examination of sputum for AFB 
was positive. 

Brain magnetic resonance imaging (MRI) confirmed a hypointense-
signal mass in the left hemisphere of the cerebellum (Figure 1). Cervical 
spine MRI revealed a normal spinal column with herniation of the 
cerebellar tonsil. 

Then the patient underwent microscopic craniotomy of posterior 
fossa (Figure 2). A cream-white tight mass was seen, and thus was totally 
resected. Surgical specimens of the cerebellar mass were submitted 
for histopathologic examination. Microscopic assessment confirmed a 
granulomatous inflammation composed of aggregation of epithelioid 
histiocytes associated with giant cells and lymphocyte cuffing foci of 
caseating necrosis compatible with tuberculoma. Treatment with isoniazid 
400 mg, rifampicin 600 mg, pyrazinamid 2 g, and ethambutol 1. 2 g daily 
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was started. Four weeks later, the patient evidenced meaningful clinical 
and she was discharged to complete nine months of antituberculous 
treatment. 

The patient has been followed until now. 18 months after surgery she 
has very mild residual cerebellar ataxia, eye movement disorder. She is 
able to eat a normal diet and walks independently.

Discussion
Chiari malformations are rare congenital anomalies with an estimated 

prevalence of 0.1 to 0.5% [5]. In most cases, due to the small posterior 
fossa, neural elements are crowded and impacted at the foramen magnum. 
Arnold-Chiari syndrome is usually detected prenatally or at birth. 

Neuroimaging plays the main role in confirming the diagnosis, and 
MRI is the best imaging modality for evaluation [6]. MRI of the brain 
along with the entire spinal cord (cervical) is appropriate to demonstrate 
downward displacement of the inferior cerebellar vermis and medulla 
through the foramen magnum into the upper cervical canal. Despite these 
typical findings, brain MRI in our case showed an unusual mass in the left 
cerebellar hemisphere. 

The patient underwent the most common procedure for Arnold-
Chiari malformations, which is posterior decompression via suboccipital 
craniotomy with duraplasty [7,8]. Simultaneously, posterior fossa 
craniotomy and resection of the mass were performed. Postoperative 
histopathologic evaluation showed that the mass was in fact a 
granulomatous tuberculoma. 

The central nervous system tuberculosis found in 5-10% of patients 
with pulmonary tuberculosis [9]. These cases correspond to either latent 
infection reactivations or disseminated infections. The focal forms of 
CNS tuberculosis are infrequently described and they are divided into 
tuberculoma [10] and abscess. Moreover, there are tuberculomas which 
are solitary and large, multilocated and with an important mass effect. 
The cerebellar involvement is even less frequent. Up to now, only a few 
numbers of cases with cerebellar tuberculoma have been reported, and 
most of them are secondary to the pulmonary involvement [11,12] and 
occurred in immunocompromised patients [13,14]. 

On CT, intracranial tuberculoma may appear only as a nonspecific 
intracranial mass. Some authors [15,16] have reported that, typically, 
a tuberculoma appears on CT as a solid or ring-like enhanced lesion, 
depending on its pathological stage. 

A ring-enhanced area on CT scan or MRI is a characteristic appearance, 
but when there are no accompanied clinical manifestation or laboratory 
findings for tuberculosis, it would be so difficult to differentiate it from 
other CNS tumors. A hallmark of inflammation within the brain is an 
increase in water content at the affected site. High signal intensity on T2-
weighted images seems to denote inflammatory change. With application 
of new MR techniques such as proton spectroscopy and diffusion weighted 
imaging the MR specificity can be significantly increased [17-19].

Intracranial tuberculomas should be treated conservatively, since the 
majority of these lesions resolve completely with antituberculosis therapy. 

On the other hand, surgery may be indicated if there is a rise in 
intracranial pressure, mass effect, or a lack of response to chemotherapy 
[20]. 

We conclude that a combination of surgery and chemotherapy is 
rational in cases of cerebellar tuberculoma associated with elevated 
intracranial pressure. 

Conclusion
Despite being rare, CNS involvement of tuberculosis always should 

Figure 1: Brain magnetic resonance imaging. A hypointense signalmass 
in the left hemisphere of the cerebellum corresponding to asous-cortical 
postero-paramedian abscess measuring 13 mm showing unique ring-
enhancing lesion, surrounded by edema.

Figure 2: MRI of the head and spine (T2 weighted sagittal view) at time 
of presentation revealed a T1 hyposignal and hypersignal T2 lesion 
measuring 13 mm with annular enhancement corresponding to a sous-
cortical postero-median abscess as well as an Arnold-Chiari type 1 
malformation with effacement of the citern of posterior fossa and tonsillar 
herniation in the magnum over 05 mm descending to C2.
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be kept in mind in any patient with neurological complaints from 
regions with a high endemic rate of tuberculosis, either in those being 
immunocompetent or immunologically incompetent. Surgical removal of 
intracranial tuberculomas can be justified in cases of raised intracranial 
pressure, whereas they are managed conservatively in all others cases.
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