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Case Report 

A case of Clival Tuberculosis and associated meningitis 
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A B S T R A C T   

Herein we report a 30-year-old man presenting with fevers, headaches and weight loss. On admission he was 
disorientated and demonstrated no focal signs of neurological deficit. Magnetic resonance imaging revealed a 
large area of abnormal bone marrow signal centred within the clivus with extension into the sphenoid sinus and 
signs of associated basal meningitis. A sphenoid sinus biopsy was performed and proved non diagnostic. The 
patient was treated empirically with antitubercular therapy (ATT). Lumbar puncture provided cerebrospinal 
fluid from which Mycobacterium tuberculosis (MTB) was isolated 35 days later. His clinical course was compli-
cated by development of communicating hydrocephalus requiring placement of a ventriculoperitoneal shunt and 
addition of thalidomide. The patient was discharged following a ten-week admission with complete resolution of 
symptoms and remains well two years later.   

1. Introduction 

Although the overall incidence of tuberculosis in the UK is falling 
[1], it should remain an important differential for a wide range of pre-
sentations in those with previous residence in endemic regions, workers, 
refugees, previous history of incarceration and those who are immu-
nosuppressed. Extra pulmonary manifestations of MTB occurred in 59% 
of infections in the UK in 2019 including 5.1% of infections involving the 
skeleton and 2.1% involving the meninges [1]. Skeletal MTB usually 
affects the spine and large joints due to the rich vascular supply of the 
vertebrae and long bone growth plates [2]. This case report describes a 
rare manifestation of tuberculous clival osteomyelitis that was found in 
association with tuberculous meningitis. In addition to reporting a rare 
case of clival Tuberculosis, this report highlights the difficulty that can 
be encountered in definitively diagnosing intracranial MTB and thus the 
importance of maintaining a high index of suspicion to facilitate early 
initiation of treatment and secure a better outcome. 

2. Case 

A 30-year-old male banker presented initially presented to his gen-
eral practitioner reporting a three day history of fevers. In the absence of 
any localising symptoms or signs, he was prescribed oseltamivir for a 
suspected influenza infection. Six days later he presented to hospital 
with a subacute history of confusion and having lost the ability to speak 
English, his second language. He had not developed vomiting, neck 

stiffness or photophobia. He had also experienced an insidious onset of 
frontal headaches in the preceding month, and 12 kg of weight loss in 
the past four months. He did not report any history of a cough or any 
shortness of breath. He had moved to the UK from South Asia one year 
prior to presentation and had no known MTB contacts. He had previ-
ously been fit and well, taking no medications and having no history of 
smoking, alcohol excess or recreational drug use. On examination he 
appeared systemically unwell. He was pyrexial (38.9⁰C), tachycardic 
(105 bpm), and normotensive (130/65 mmHg). His respiratory rate (20 
bpm) and oxygen saturation (100%) was normal on room air. He was 
agitated, disorientated and unable to follow commands with a GCS of 
13. This made ophthalmoscopic examination of the fundii and complete 
neurological examination difficult. However, he moved both limbs 
normally, there were no obvious cranial nerve palsies. Oral examination 
was unremarkable with no visible inflammation of the oropharynx. 
Auscultation of the chest was unremarkable and there was no clubbing 
of the digits, rashes or cutaneous lesions. 

Admission blood tests found a white cell count of 4.5 × 109/L with a 
neutrophil count of 3.3 × 109/L and lymphocyte count of 0.8 × 109/L. C- 
reactive protein was raised at 74 mg/L. Serum markers of liver and renal 
function were normal. Blood-borne virus screen negative. Serum 
adjusted calcium was normal, and screening serum for Lyme disease and 
autoantibodies against ANAs, PR3, MPO, Sm, and NMDA, was negative. 
Blood cultures found no bacterial growth. He denied respiratory symp-
toms and there was no sputum produced for investigation. Initial 
computed tomography (CT) of the head was unremarkable. Analysis of 
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Fig. 1. Sagittal T1 TIRM MRI Head. Depicts abnormal low T1 signal in the clivus and pathological tissue stranding the prepontine cistern.  
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Fig. 2. Transverse T2 TIRM MRI Head. Demonstrating a large abnormality centred on the clivus extending into the sphenoid sinus.  
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cerebrospinal fluid (CSF) obtained from lumbar puncture found a raised 
white cell count of 18 × 109/L, a low glucose of 0.8 mmol/L (serum 5.4 
mmol/L) and a raised protein of 1672 mg/dl. CSF smear was negative for 
acid-fast bacilli (AFB), TB-PCR and bacterial growth at 48 h. After these 
initial tests he was admitted under the infectious disease team for further 
investigation and treatment of suspected tuberculous meningitis. 

CT of the chest, abdomen and pelvis was performed to search for sites 
of granulomatous, lymphoproliferative or malignant disease. Calcified 
mesenteric, mediastinal and hilar lymph nodes were found in keeping 
with previous granulomatous disease but there was no evidence of 
active infection. In the absence of pulmonary symptoms, signs or 
radiological findings of active infection, bronchoscopy with broncho- 
alveolar lavage was not performed. Magnetic resonance imaging 
(MRI) of the brain revealed a region of abnormal marrow signal 
affecting the osseous basisphenoid-basiocciput (clivus) (Fig. 1) with 
extension into the petrous apices and the sphenoid sinus where there 
was also evidence of chronic mucosal inflammatory change (Fig. 2). This 
was associated with basal meningitis of the retro-clival dura and basal 
pontine leptomeninges. Perineural enhancement was apparent bilater-
ally in the oculomotor, trigeminal and abducens nerves (Fig. 3) although 
no cranial nerve palsies were elicited clinically. 

A young man presenting subacutely with headaches, fevers and 
weight loss with previous residence in a TB endemic region is a classical 
history for tuberculous meningitis but viral, bacterial, fungal and non- 
infectious causes including connective tissue disorder, vasculitides, 
neoplasms and sarcoidosis also warrant consideration. In the context of 
an immunocompetent patient with evidence of past granulomatous 
disease on imaging and CSF analysis finding leukocytosis, elevated 
protein and depressed glucose, a tuberculous meningitis became the 
most likely differential for which empirical treatment was initiated. The 
MRI head confirmed meningitis and suggested coexistent clival osteitis 
that was in keeping with granulomatous infiltration, but could also 
represent lymphoproliferative disease. Otolaryngology input was 
sought, and transnasal endoscopy and biopsy performed in attempt to 

gain a definitive diagnosis. Endoscopy revealed a friable, yellowish 
lesion in the posterior left sphenoid sinus that was tethered to the 
intersphenoid septum (Fig. 4). This lesion was biopsied and histological 
examination found inflammation and scattered giant cells that could 
either represent a non-specific reactive phenomenon or point towards an 
underlying granulomatous process. AFB smear and bacterial cultures of 
the biopsy were negative. Further deep biopsy was considered, however 
the patient was improving clinically with empirical management and 
decided against further attempts. The diagnosis was finally confirmed 
when fully sensitive MTB was isolated in the CSF taken from lumbar 
puncture on admission after 35 days of incubation (Table 1). 

The patient was treated empirically for suspected tuberculous men-
ingitis on the 17th of June. He was started on intravenous (IV) rifam-
pacin 600 mg OD (later increased to 1200 mg due to low drug levels), IV 
isoniazid 300 mg, IV levofloxacin 500 mg BD, oral pyrazinamide 2 g OD 
and IV dexamethasone 0.3 mg/kg/day. The patient improved clinically, 
with return to full cognition and ability to speak English. Following four 
weeks of treatment the patient developed auditory and visual halluci-
nations and became confused. Repeat MRI of the head found more 
widespread leptomeningeal enhancement now involving cranial nerves 
II, III, V, VII/VIII with perivascular enhancement of anterior cerebral, 
middle cerebral and basilar arteries. Early signs of a communicating 
hydrocephalus could also be seen. Repeat lumbar puncture on the 22nd 
of July revealed CSF with a rising protein count, low glucose and a raised 
white cell count of predominantly neutrophils and was culture negative 
for standard microbiology, mycology and mycobacterial culture, 
immunophenotyping of the CSF showed a mixed population of cells, no 
sign of lymphoproliferative disease and no CD4-CD8 inversion to sug-
gest neurosarcoidosis. These findings and the clinical picture were in 
keeping with the development of paradoxical reaction reaction to ATT 
which can complicate a third of MTB meningitis cases [3]. This was 
managed with unlicensed repurposed thalidomide 100 mg BD, 
increasing doses of steroids, and aspirin to treat any MTB associated 
cerebral vasculitis [4]. One week after this worsening episode the pa-
tient developed vomiting and seizures, and a CT head demonstrated 
worsening communicating hydrocephalus. Neurosurgical input was 
sought and a ventriculoperitoneal shunt was inserted on the 6th of 
August, further biopsies and cultures were taken which were negative 
for Mycobacterium tuberculosis. Following this he began to improve 
steadily, with no further headaches, vomiting or seizures. Levofloxacin 
as considered potentially epileptogenic was swapped with linezolid 600 
mg BD but later re-added, given rifampicin therapy can reduce linezolid 
levels, therapeutic drug monitoring was performed after 14 days and 
then monthly thereafter and linezolid was reduced to 600 mg OD given 
adequate levels. From the 26th of September thalidomide was weaned 
by 50 mg every 3 days until cessation, while steroids were continued, 
and weaned gradually till month 5. 

The patient made a full recovery with complete resolution of 
symptoms following a ten week-long hospital stay and has since made a 
good recovery. A repeat MRI brain has been reported significant reso-
lution in the basal cistern enhancement, residual enhancement along the 
posterior aspect of the clivus but no marrow abnormality in the clivus 
and he successfully completed a year and a half of TB therapy which was 
comprised of a prolonged intensive phase with isoniazid, rifampicin, 
pyrazinamide, levofloxacin and linezolid for 4 months (he developed 
initial signs of peripheral neuropathy and elevated uric acid at month 4 
for which linezolid and pyrazinamide were stopped) followed by 
isoniazid, rifampicin and levofloxacin for an additional 13 months). The 
patient resumed work 4 months after admission and now at 24 months 
he patient continues to remain well and has started reducing the dose of 
his levetiracetam. 

Fig. 3. Coronal T1 SE MRI Head with Gadolinium. Demonstrating enhance-
ment of the 3rd and 5th cranial nerves. 
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Fig. 4. Endoscopic images of sphenoid sinuses. Images taken following take-down of the intersphenoid septum. A yellowish, friable lesion was found in the inferior 
left sphenoid sinus which was tethered to the septum. (ICA - Internal Carotid Artery). 
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3. Patients perspective 

“I have found myself very fortunate that I have been treated in En-
gland for this uncommon problem. Sincere thanks to all the doctors 
and nurses who have given me right treatment and made me well and 
fit. I feel very proud to share that I am now medically fit and fine and 
have not experienced any issue or symptoms again. Thank you once 
again for everything and saving my life.” 

4. Discussion 

Tuberculosis of the clivus and skull base is very rare even in endemic 
regions, and usually occurs as extension of cranio-vertebral junction 
(CVJ) infection [5]. Extensive literature review found six cases of clival 
tuberculosis without involvement of the CVJ [7–12]. Patients were 
typically immunocompetent young adults presenting with 1–3 months 
duration of headaches or facial pain, diplopia and weight loss in the 
absence of respiratory symptoms. Five of the six were found to have 
lateral rectus palsies on admission. One patient had clinical and radio-
logical evidence of associated meningitis. Imaging revealed involvement 
of the sphenoid sinus in three cases [6,7,9] and nasopharyngeal exten-
sion [6,9] in two of these cases. In all cases lesions were biopsied, and 
histological examination found epithelioid and giant cells typical of 
granulomatous infection, however in only 1 case were AFB identified 
[11]. Typically empirical ATT led to full recovery. One patient devel-
oped meningitis and hydrocephalus similarly to our case and subse-
quently died due to infectious vasculitis causing basal ganglia infarcts 
[9]. The difficulty experienced by the treating team in obtaining a 
definitive diagnosis is commonly encountered in cases of MTB CNS 
infection [12]. A prolonged period of diagnostic uncertainty caused a 
significant amount of anxiety for the patient and his family. A positive 
outcome resulted from empirical ATT based on a high index of suspicion 
of MTB; intensifying treatment with IV ATT; high dose steroids and 
therapeutic drug monitoring. We describe the successful management of 
complications of intracranial MTB including suspected ATT paradoxical 
reaction and cerebral vasculitis using unlicensed medications aspirin 

and thalidomide in the setting of steroid refractory disease; and neuro-
surgical control of hydrocephalus with VP shunt insertion. 
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Table 1 
Six cases of Clival Tuberculosis reported in the literature to date [7–12].  

Clival 
Tuberculosis 
cases 

Gender Age Presenting symptoms Diagnosis Treatment Outcome 

Bhavanam HS 
et al. [7] 

Male 20 Headache, emesis, 
fever, diplopia, 6th 
cranial nerve palsy 

Histological, caseating necrosis with 
well-formed granulomas, TB culture 
negative. 

Resection of clival lesion and 18 
months of standard anti TB 
medications 

Full recovery 

Joshi V et al. [8] Male 40 Right-sided trigeminal 
neuralgia 

Histological, epithelioid histolytic 
granulomas showing central 
caseation necrosis. TB culture not 
available. 

Right retrosigmoid craniotomy and 
near-total resection of the lesion. 
Standard TB treatment 

Full recovery 

Sagar P. et al.  
[9] 

Female 24 Headache and diplopia Histology suggestive of Tuberculosis Nasopharyngeal biopsy. Standard TB 
treatment 

Patient succumbed, basal 
ganglia and thalamic 
infracts and respiratory 
arrest. 

Shashidhar A, 
et al. [10] 

Female 13 Diplopia Clinico-radiological suspicion, lesion 
improved on anti-Tuberculous 
medication given for 18 months. 

Lesion improved on anti TB 
medications (18 months course), 
planned transphenoidal biopsy not 
performed. 

Full recovery 

Selvapandian S 
et al. [11] 

Male 53 Headache, vomiting 
and cranial nerve 
involvement 

Biopsy of lesion was culture positive 
with Mycobacterium tuberculosis 

Limited excision biopsy and standard 
anti TB medications 

Full recovery 

Tiberi S, et al.  
[12] 

Male 28 Right-sided facial 
tumefaction and TMJ 
involvement 

TB culture grew fully-sensitive 
Mycobacterium tuberculosis 

Limited excision biopsy and standard 
anti TB medications for 12 months 

Full recovery but had a 
paradoxical reaction.  
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