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INTRODUCTION
Chronic lymphocytic leukemia (CLL) is a mature B cell 

neoplasm characterized by a progressive accumulation of 

monoclonal B lymphocytes. It manifests primarily in the blood. 

(1) Infiltration of CLL lymphocytes outside of this site is 

relatively rare and is defined as extramedullary CLL.(2) These 

sites include central nervous system (CNS).(3) CNS 

involvement by CLL (CNSi CLL) is a rare condition. It may 

occur at any stage of CLL, either as the first manifestation or 

after several years of treatment, often in the phase of 

progression or transformation into more aggressive clinical 

form.(3) that is why prognosis seemed to be related to CLL 

characteristics rather than to CNS involvement itself.(4) 

Specific CNS involvement by CLL has been involved in only 

20% of cases,(4) symptoms could be due to other etiologies 

in 80% of cases.(2) 

AIM
This case is unique; a neurological manifestation in an 

immunocompromised patient due to underlying malignancy 

(CLL). Firstly, the final diagnosis was tricky and extremely 

challenging. The patient could have had CNSi CLL or any 

other central/ peripheral nervous system demyelination 

conditions in view of symptoms onset post COVID-19 

infection. The patient was firstly was misdiagnosed and the 

treatments were not completely effective. Secondly, there is 

no standard protocol for CNSi CLL treatment due to the rarity 

of these conditions. It is important to report similar cases to 

understand this condition; which will contribute to early 

diagnosis and help in choosing the most effective drugs for 

administration at an early stage of the disease. Thirdly, the 

outcome in this setting is poorly reported in the literature.(4) 

The aim is to alert the doctors to consider CNSi CLL even in 

the presence of negative results; as it indicates underlying 

progressive CLL particularly late stage that needs to be 

treated quickly and carefully to achieve a better outcome. This 

case is going to open our minds for the importance of 

repeating the diagnostic tests aiming to detect the pathologic 

cells and choosing the most effective treatment for both 

hematological and neurological complications.

CASE PRESENTATION

A 42 years old male, who is known to have Chronic 

Lymphocytic Leukemia and recent successfully treated mild 

COVID-19 infection, presented with multiple neurological 

symptoms. Since infection, he had been having progressive 

neurological symptoms. It started as numbness around the 

mouth, which progressed to involve the buccal cavity. He 

described a reduced in taste sensation and “feeling of sand” 

and sometimes sore in the mouth, fluid was dropping from his 

mouth. He also developed a reduction in sensation of left side 

of the face and later the right side was involved. He felt 

uneasiness of hands, he noticed that things were dropping 

from hand. One month later, he developed feeling of band like 

sensation below the costal margins, followed by 

hyperesthesia; he cannot tolerate his clothes. Few weeks 

later, he suffered tingling in his both feet and cramps in the 

lower limbs, so his gait became unsteady. He experienced 

urinary urgency and used to strain for long time to complete 

evacuation. There was no incontinence or sexual dysfunction. 

ROS was negative. His past medical history is significant for 

CLL in 2016, and received 6 cycles of fludarabine, 

Cyclophosphamide, rituximab (FCR) and bone marrow 

transplantation with complete remission.

On examination; cranial nerves showed mild left abduction 

restriction, diplopia on left gaze, upbeat nystagmus evoked 

with left gaze, reduction in facial sensation and hyperesthesia 

in V1, V2 and V3 distribution bilaterally, including buccal 

cavity. There was impairment of joint position in toes and 

hyperpathia from the feet up to T6 level. Reflexes were 1+ in 

the upper limbs bilaterally, 3+ in the lower limbs bilaterally and 

planters were up going bilaterally. Coordination, mild postural 

tremor of bilateral upper limb. He was able to walk in a wide 

based gait, with difficulties due to pain in the lower limbs. He 

could not perform tandem walking. Romberg test was 

positive. General examination revealed palpable spleen 2cm 

below costal margin.

METHODS
The basic laboratory investigations were within the normal levels. 

MRI Brain with contrast on presentation revealed abnormal T2 & 

FLAIR hyperintensity signal in the left frontal juxtacortical white 

matter and bilateral middle cerebral peduncles with post contrast 

enhancement. MRI of the cervical and dorsal spine with contrast 

revealed multilevel and long segment spinal cord demyelinating 

plaques extending for more than 3 contiguous segments; 

elongated white matter lesion seen at C7 level, T3-T4 disc and 

extending from T6 to T10 levels showing post contrast 

enhancement.(Figure 1). 

He underwent bone marrow examination after discharge as 

a follow up for CLL. The result was consistent with active 

CLL, so he was started on Acalabrutinib (tyrosine kinase 

inhibitor) for it. 

Interestingly the patient reported significant neurological 

improvement after starting Acalabrutinib, almost completely 

resolved. He was able to go back to his work after 6 months 

of sick leave.  In addition to that, the MRI brain and spine 

three months after starting Acalabrutinib showed near 

complete regression of the disease.(figure 2). That promoted 

the consideration of CNSi CLL despite 2 negative CSF flow 

cytometry in the past for the malignant cells. 
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Figure 1: MRI brain and spine at presentation

(A): T2 axial view revealed hyperintensity signal in the bilateral middle cerebral peduncles. (B): 

FLAIR axial view revealed hyperintensity signal in the bilateral middle cerebral peduncles. (C): 

MRI of the cervical showed multilevel and long segment spinal cord demyelinating plaques 

extending for more than 3 contiguous segments. T2 sagittal view of the spinal cord revealing a 

lesion from T3-T4 disc and another one extending from T6 to T10 levels.

The patient underwent further thorough investigation to rule out 

causes of CNS demyelination conditions and other etiologies 

explaining his clinical and radiological findings. CNSi CLL was on 

top of our differential diagnosis (DDx) but it was misdiagnosed 

due to the initial negative CSF cytology test and Cytospin for Blast 

for Leukemic Lymphoblasts until it came positive after 1 year of 

the presentation. Biopsy is needed to distinguish between CLL, 

primary brain tumors, or metastatic malignancy.(2) It was difficult 

to be performed in this patient because the lesions where in non-

accessible locations; in the brainstem, cerebellum and the spinal 

cord. The trickiest part of diagnosis was to distinguish between 

CNSi CLL and acute disseminated encephalomyelitis (ADEM). 

This patient presented with multiple rapidly progressive polyfocal 

clinical CNS events in temporal relation to COVID 19 infection. 

The neuroimaging features representing typical ADEM features 

such as multiple hyperintense bilateral, asymmetric patchy and 

poorly marginated lesions in MRI T2-weighted and FLAIR images 

and CSF studies revealed mild pleocytosis, increased CSF 

protein and elevated CSF IgG index. However, the absence of 

encephalopathy made it less likely and it is classically a 

monophasic illness not progressive or recurrent like this case. 

Despite that, he received the treatment for it as the picture of 

CNSi CLL was not clear and it actually helped in relieving his 

symptoms severity and he was at least able to live his daily 

life.(5)(6)

The fact that the clinical presentation followed a prodromal viral 

illness, polyfocal neurological symptoms, no previous 

demyelinating attacks, the absence of multiple sclerosis (MS) 

features in brain imaging excluded MS. Features of MS like 

relapsing and remitting course of the disease was absent. ADEM 

can be a manifestation of MOG antibody-associated disorder,(7) 

but the negative serum MOG-IgG makes this diagnosis less likely. 

Neuromyelitis optica spectrum disorder (NMOSD) was considered 

because of myelitis and MRI long segment spinal cord lesion 

extending for more than 3 contiguous segments. This patient lack 

of bilateral optic neuritis and the disease-specific aquaporin-4 

(AQP4) antibody made this diagnosis down the list. Neoplastic 

and paraneoplastic syndromes were excluded by negative tumor 

markers, paraneoplastic panel and CT chest, abdomen and 

pelvis. Infectious meningoencephalitis was excluded clinically due 

to the absence of fever, headache, and meningismus and 

seizures at the presentation. CSF cultures, meningitis and 

encephalitis panels were negative (including virology tests and 

CSF cultures). Progressive multifocal leukoencephalopathy (PML) 

was considered in this patient in view of history of malignancy and 

exposure to chemotherapy put him in immune suppression status. 

He presented similarly to PML as his symptoms were progressive, 

multifocal, and radiologically (white matter involvement). He was 

tested by PCR for JC virus DNA in the CSF and it was negative. 

The vasculitis work-up were negative making the vasculitis and 

other systemic inflammatory causes of CNS demyelination is less 

likely. 

TREATMENT
Based on the clinical, laboratory, CSF tests and imaging findings, 

he was initially treated as post COVID ADEM. He given high-dose 

intravenous methylprednisolone (IVMP), followed by a course of 

oral prednisolone, Intravenous immunoglobulin (IVIG) and 

plasmapheresis. He continue to have progressive symptoms and 

MRI findings despite accelerating the treatment.

(A): T2 axial view of the brain revealed faint and inactive lesion in the bilateral middle 

cerebral peduncles. (B): FLAIR axial view of the brain revealed faint and inactive lesion in 

bilateral middle cerebral peduncles. (C): T2 sagittal view of thoracic spine revealed 

regression of the prior diffuse swelling of the spinal cord at D6 through D10 level

Figure 2: MRI brain and spine after Acalabrutinib

Few months later, he presented with recurrence of previous 

neurological symptoms after stopping acalabrutinib for 1 

week because of non-availability. He underwent CSF testing 

again looking for leukemic cells. The flow cytometry on CSF 

findings was consistent with CSF involvement of CCL. The 

hematology team was counselled immediately in regards 

with the confirmed diagnosis and the treatment was 

switched to Ibrutinib (Bruton Tyrosine Kinase Inhibitor) as it 

crosses the blood brain barrier.(8)(4) Using Ibrutinib showed 

rapid shrinkage of bulky lymphadenopathy and 

splenomegaly, resolution of constitutional symptoms and 

radiological improvement.(6)

RESULTS
He is doing very well with Ibrutinib. He is doing all his 

activities of daily living independently including driving and 

he was able to join his work with mild residual symptoms 

only.

CONCLUSIONS
CNSi CLL is a rare condition and there is usual delay in 

diagnosis due to its variable manifestations, challenging 

diagnosis process and possible misdiagnosis with a 

mimicker condition which delays the treatment.

The presence of neurological symptoms should prompt 

consideration of an active CLL disease.

The diagnosis of clinically significant CNSi CLL is based on 

positive CSF analysis(2) with or without image evidence of 

brain tumor and tissue biopsy (when CSF analysis is 

negative or not performed).(2)(9)(4)

In case of inconclusive work up, CSF analysis should be 

repeated testing for cytology and flow cytometry\

immunophenotypes as the false negative results are 

common.(5)(4)

Treatment options with complicated background is more 

challenging. Ibrutinib monotherapy is an efficient alternative 

chemotherapy as it crosses the blood brain barrier and has 

showed a favorable clinical, biological and radiological 

outcome.

Prognosis of underlying CLL is poor as CNSi appears mostly 

in late-stage disease and could be the only sign of 

progression of CLL.(4) That is why CNS involvement is 

always an indication to start specific therapy.(8)(4)


