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Abstract: A chronic disease of CNS, Multiple sclerosis is characterized by inflammation and demyelination with axonal injury affecting upper 
motor neurons of brain or spinal cord. Tumefactive multiple sclerosis is a rare form of MS which mimics intracranial tumor-like space-occu-
pying lesions on radiography. A 25-year old gentleman presented 2-month history of gradual onset difficulty in walking, slurring of speech and 
double vision. The patient had an ataxic gait accentuated by tandem walking with tendency to fall towards right and a negative Romberg’s sign. 
There was dysarthria and signs of cerebellar lesion present on the right side. Muscle tone was normal in upper limbs but increased (spasticity) 
in lower limbs bilaterally. Power was normal but deep tendon reflexes were exaggerated in all 4 limbs with bilateral up-going plantar reflex. 
MRI scan of the brain demonstrated tumour-like tumefactive lesions in the right cerebellum, right pons and the left subcortical region with no 
post-contrast enhancement of these lesions.  MRI of whole spine demonstrated subtle hyperintense signals in the cervical spine. He had a past 
history of transverse myelitis 2 years ago with full clinical recovery with oral steroids. He was diagnosed with Tumefactive Multiple Sclerosis 
and started on corticosteroid therapy resulting in dramatic improvement. 

Keywords: Multiple sclerosis, Tumefactive lesions, Demylination, MRI scan, Oral steroids, Radiography.

INTRODUCTION

A chronic inflammatory disease of the central nervous system, 
Multiple Sclerosis (MS) is characterized by inflammation and 
demyelination with axonal injury [1]. Considered to be an auto-
immune disorder, the exact etiology of MS is undetermined [2]. 
It is postulated that MS is mediated by autoreactive Th-1 and 
Th-17 cells leading to proinflammatory IL-1,IFN- γ and IL-17 
cytokine production causing generation of metalloproteinases 
and destruction of the blood–brain barrier permiting the Th cells 
to attack the CNS [2]. Usually affecting patients between 20 to 
40 years of age, MS is two-fold more common in females as 
compared to males [3]. MS is the leading cause of disability in 
young adults in the developed world [4]. Based on the clinical 
features and course, MS has been categorized into 4 classes: 
Relapsing remitting MS (episodic nature with acute deteriora-
tion of neurologic functioning with partial or complete recovery 
but no apparent disease progression), Primary Progressive MS 
(steady disease worsening from the start with no distinct remis-
sion or relapse), Secondary Progressive MS (progressive disease 
with or without relapse) and Progressive Relapsing MS (steady 
disease worsening from the start with occasional relapses) [3, 5].

Tumefactive Multiple Sclerosis (TMS) is a rare form of MS 
which mimics intracranial tumor-like space-occupying lesions 

on radiography usually having a diameter >2 cm [6]. Clinical 
features of TMS are variable depending on site and size of the 
lesions. The mainstay of diagnosis are Magnetic Resonance 
Imaging (MRI) scan of brain and spinal cord, Positron Emission 
Tomography (PET) scan and Cerebo-Spinal Fluid (CSF) analy-
sis.1 Estimates show that TMS affects approximately 3 people 
per million yearly in the general population and accounting to 
1 per 1000 patients of MS [7, 8]. In patients with no history of 
previous MS, diagnosing TMS is challenging and may be mis-
diagnosed [7]. The differential diagnosis to consider in a patient 
with TMS include intracranial space-occupying lesions such as 
brain tumors and cerebral abscesses [8]. 

CASE REPORT

We report the case of a 25-year old gentleman who presented 
with 2-month history of difficulty in walking, slurring of speech 
and double vision. It was of insidious onset and progressively 
worsening causing the patient significant impairment in doing 
routine activities. There was no history of trauma, fever, head-
aches, loss of consciousness, urinary or fecal incontinence, 
hearing disturbance, syncope, dysphagia, numbness or tingling. 
There was a past history of weakness of both lower limbs 2 years 
ago that was diagnosed as transverse myelitis on MRI spine and 
reported full clinical recovered after taking oral steroids. How-
ever, the patient discontinued the treatment on recovery and did 
not follow-up. He worked as a cook but had given up 1 month *Address correspondence to this author at the Department of Medicine & 
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ago due to his illness. He was unmarried and had no history of 
premarital affairs. He did not smoke or use illicit drugs. There 
was no family history of any similar disorder. He was seen by 
a local GP who suspected a posterior circulation stroke and 
referred the patient to Neurology for brain imaging. 

On examination, the patient had an ataxic gait accentuated by 
tandem walking with tendency to fall towards right and a neg-
ative Romberg’s sign. There was dysarthria but higher mental 
functions were intact. Signs of cerebellar lesion were present 
on the right: impaired dysdiachokinesia, dysmetria, intention 
temor, past pointing and pendular knee jerk. A horizontal nys-
tagmus was noted which worsened on looking towards right. 
Pupils were round, equal and responsive to light bilaterally with 
normal extraocular movements. All cranial nerves were intact. 
Muscle tone was normal in upper limbs but increased (spasticity) 
in lower limbs bilaterally. Power was normal but deep tendon 
reflexes were exaggerated in all 4 limbs with bilateral up-going 

plantar reflex. There was no sensory loss. Examination of car-
diac, respiratory and gastrointestinal systems was unremarkable.

On investigation, CBC, ESR, LFTs, RFTs and urinalysis were 
normal. Serologies for TPHA, HBV, HCV and HIV were neg-
ative. Serum B12, HbA1c and TSH were normal. MRI scan of 
the brain and spinal cord demonstrated tumour-like tumefactive 
lesions in the right cerebellum (Fig. 1), right pons (Fig. 2) and 
the left subcortical region (Fig. 3). There was no post-contrast 
enhancement of these lesions. MRI of whole spine was done 
which demonstrated subtle hyperintense signals in the cervi-
cal spine only (Fig. 4). The patient did not consent for lumbar 
puncture, therefore a CSF analysis could not be done. Based on 
history, examination and radiologic findings he was diagnosed 
with Tumefactive Multiple Sclerosis and started on intravenous 
methylprednisolone 1000mg per day for 5 days resulting in dra-
matic improvement. Subsequently he was prescribed oral aza-
thioprine and oral prednisolone along with calcium and vitamin 
D supplements, and discharged with a plan to follow-up in OPD.

Fig. (1). Abnormal Tumor-Like T2WI/FLAIR Hyperintense Signals Seen in the Right Cerebellum. 

Fig. (2). Abnormal T2WI/FLAIR Hyperintense Signals Seen 
in the Right Pons.

Fig. (3). Abnormal Tumor-Like T2WI/FLAIR Hyperintense 
Signals seen in the Left Subcortical Region. 
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Fig. (4). Abnormal T2WI Hyperintense Signals Seen in the 
Cervical Spine. 

DISCUSSION
In routine clinical practice, MS is diagnosed using the 2017 
McDonald criteria which incorporates medical history, neuro-
logic examination and MRI findings in addition to oligoclonal 
bands in CSF to evaluate both dissemination in time and dissem-
ination in space [9]. The 2017 Mcdonald Criteria has been shown 
to have high sensitivity (100%) but may have a low specificity 
(13.8%) [10]. Not only helping in differentiating other CNS dis-
orders, MRI scan also aids in treatment response evaluation and 
disease progression follow-up [11]. Our patient had dissemina-
tion in time evidenced by a past episode of transverse myelitis 
in addition to the present neurologic findings. Dissemination in 
space was evidenced by the presence of multiple lesions in right 
cerebellum, right pons, left subcortical region and the cervical 
spine in our patient. Our patient fulfilled the 2017 McDonald 
criteria by having 2 attacks and >2 lesions. The lesions on MRI 
appear as tumor-like >2cm in size, therefore making the diagno-
sis of Tumefactive MS in our patient. Our patient did not consent 
for lumbar puncture and therefore CSF could not be assessed for 
oligoclonal bands.

The first-line treatment of MS is corticosteroids. In mild cases, 
oral prednisolone may be given. However, moderate to severe 
cases require intravenous methylprednisolone therapy [12]. In 
patients not responding to steroids, plasmapheresis or plasma 
exchange may be done followed by cyclophpshamide or ritux-
imab if required [13].  For relapsing-remitting disease course, 
various immunomodulator therapies may be prescribed includ-
ing beta-interferon, glatrimer acetate, natalizumab, ocrelizumab, 
alemtuzumab, mitoxantrone and fingolimod [14-17]. In addi-
tion, patients require symptomatic therapy tailored according to 
their presentation along with physiotherapy and occupational 
rehabilitation. The treatment of TMS is not different from MS. 
The first-line treatment of TMS compromises corticosteroids 
and azathioprine [12, 13]. In most cases of TMS, a conservative 
approach with the use of radiological modalities and clinical 
follow-up is enough [18]. Our patient was started on intrave-
nous methylprednisolone followed by oral azathiorpine and 

oral prednisolone and showed dramatic improvement. He was 
tolerating therapy without any adverse effects and was regular 
with follow ups.

CONCLUSION

In conclusion, Tumefactive Multiple Sclerosis is a rare form 
of MS which mimics intracranial tumor-like space-occupying 
lesions on radiography. It is therefore important to diagnose this 
condition timely and differentiate it from other diagnoses so that 
proper management may be initiated to improve outcome.

CONFLICT OF INTEREST

Declared none.

ACKNOWLEDGEMENTS

Declared none.

REFERENCES

[1]	 Kiriyama T, Kataoka H, Taoka T, et al. Characteristic neuro-
imaging in patients with tumefactive demyelinating lesions 
exceeding 30 mm. J Neuroimaging 2011; 21(2): e69-77. doi: 
10.1111/j.1552-6569.2010.00502.x. 

[2]	 Sie C, Korn T, Mitsdoerffer M. Th17 cells in central nervous 
system autoimmunity. Exp Neurol 2014; 262(Pt A): 18-27. doi: 
10.1016/j.expneurol.2014.03.009.

[3]	 Confavreux C, Vukusic S. The clinical epidemiology of multiple 
sclerosis. Neuroimaging Clin N Am 2008; 18(4): 589-622. doi: 
10.1016/j.nic.2008.09.002.

[4]	 Tullman MJ. Overview of the epidemiology, diagnosis, and dis-
ease progression associated with multiple sclerosis. Am J Manag 
Care 2013; 19(2 Suppl): S15-20. 

[5]	 Klineova S, Lublin FD. Clinical course of multiple sclerosis. Cold 
Spring Harb Perspect Med 2018; 8(9): a028928. doi: 10.1101/
cshperspect.a028928. 

[6]	 Lin X, Yu WY, Liauw L, et al. Clinicoradiologic features 
distinguish tumefactive multiple sclerosis from CNS neo-
plasms. Neurol Clin Pract 2017; 7(1): 53-64. doi: 10.1212/
CPJ.0000000000000319

[7]	 Turkistani AN, Alshamrani FJ, Shareefi GF, Alsulaiman A. Tume-
factive multiple sclerosis masquerade as a central nervous system 
tumor: A case report. Electron Physician 2018; 10(8): 7180-4. 
doi: 10.19082/7180. 

[8]	 Lucchinetti CF, Gavrilova RH, Metz I, et al. Clinical and radio-
graphic spectrum of pathologically confirmed tumefactive multi-
ple sclerosis. Brain 2008; 131(Pt7): 1759-75. doi: 10.1093/brain/
awn098.

[9]	 Thompson AJ, Banwell BL, Barkhof F, et al. Diagnosis of multiple 



National Journal of Health Sciences, 2024, Vol. 9. No. 1 Ghoauri et al.60

Received: May 08, 2023 					     Revised: January 11, 2024				    Accepted: January 12, 2024

© 2024 National Journal of Health Sciences
This is an open-access article.

sclerosis: 2017 revisions of the McDonald criteria. Lancet Neurol 
2018; 17(2): 162-73. doi: 10.1016/S1474-4422(17)30470-2.

[10]	 Gobbin F, Zanoni M, Marangi A, et al. 2017 McDonald crite-
ria for multiple sclerosis: Earlier diagnosis with reduced spec-
ificity? Mult Scler Relat Disord 2019; 29: 23-5. doi: 10.1016/j.
msard.2019.01.008.

[11]	 Tillema JM, Pirko I. Neuroradiological evaluation of demyelin-
ating disease. Ther Adv Neurol Disord 2013; 6(4): 249-68. doi: 
10.1177/1756285613478870.

[12]	 Muddassir R, Badirah SB, Alshahrani GM, Eltahan AA. Diag-
nostic Challenges and Radiological Spectrum of Tumefactive 
Multiple Sclerosis: A Case Report Study. Cureus 2022; 14(11): 
e31899. doi: 10.7759/cureus.31899.

[13]	 Rissardo JP, Caprara ALF. Management of recurrent tumefactive 
multiple sclerosis: Case report and literature review. Asian J Neu-
rosurg 2018; 13(3): 893-6. doi: 10.4103/ajns.AJNS_94_18. 

[14]	 Vacaras V, Muresanu DF, Buzoianu AD, et al. The role of mul-
tiple sclerosis therapies on the dynamic of human gut micro-
biota. J Neuroimmunol 2023; 378: 578087. doi: 10.1016/j.
jneuroim.2023.578087. 

[15]	 Pilotto S, Zoledziewska M, Fenu G, Cocco E, Lorefice L. Dis-
ease-modifying therapy for multiple sclerosis: Implications for 
gut microbiota. Mult Scler Relat Disord 2023; 73: 104671. doi: 
10.1016/j.msard.2023.104671. 

[16]	 Buron MD, Christensen JR, Pontieri L, et al. Natalizumab treat-
ment of multiple sclerosis - a Danish nationwide study with 13 
years of follow-up. Mult Scler Relat Disord 2023; 74: 104713. 
doi: 10.1016/j.msard.2023.104713. 

[17]	 Tuncer MA, Kürtüncü M, Terzi M, et al. Retrospective anal-
ysis of effectiveness of fingolimod in real life setting in 
Turkey (REFINE). Turk J Med Sci 2023; 53(1): 323-32. doi: 
10.55730/1300-0144.5588. 

[18]	 Capello E, Roccatagliata L, Pagano F, Mancardi GL. Tumor-like 
multiple sclerosis (MS) lesions: Neuropathological clues. Neurol 
Sci 2001; 22(Suppl2): S113-6. doi: 10.1007/s100720100047.


