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Ghost lesions of the central nervous system: 
Misleading or revealing the diagnosis?

Case Series
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Introduction

Spontaneously disappearing lesions of the CNS, also known 
as ‘ghost’ lesions, may be a radiological feature of a large spec-
trum of neurological disorders. Not uncommonly, this scenario 
is seen in many diseases like Multiple Sclerosis (MS), metastatic 
or primary brain tumors, infections, and acute disseminated 
encephalomyelitis [1]. This phenomenon is challenging in daily 
practice and has not been addressed in depth in the literature. 
There is no standard definition for vanishing brain lesions, how-
ever, it can be defined as reduction or disappearance of a brain 
lesion spontaneously or after steroid treatment to ≤70% of its 
size before establishing its definitive diagnosis [2].

Most vanishing lesions of the central nervous system are 
eventually diagnosed as primary central nervous system lym-
phoma (PCNSL) or as an inflammatory disease of the CNS [1]. 
This unusual radiological finding presents diagnostic difficulties 
and thus leads to confusion in determining treatment options. 

The aim of this study is to addresses the management of 
transient clinico-radiological syndroms of the CNS with sponta-
neous or after treatment radiological improvement. 

Here, we report 3 cases of patients with vanishing lesions on 
brain MRI in whom difficulty was encountered in the establish-
ment of a diagnosis. 

Case descriptions 

Case 1 : A 51-year-old female, with medical history of hyper-
tension, diabete and dyslipidemia, admitted to our department 
in 2014 with an acute onset of weakness affecting the right arm 
and leg regressive within 3 days followed by a second clinical 
event: vertigo and swallowing difficulties. Neurological findings 
were compatible with a right pyramidal syndrom while oral ap-
thosis were found on general examination.

Brain-MRI revealed presence of a large intra-axial mass in 
the right parietal lobe. It showed hyperintense signals in T2W 
and FLAIR images and peripheral Gadolinium (Gd) enhance-
ment creating the ‘target lesion‘ (Figure 1). Spectroscopy was 
not performed.

Routine laboratory tests including renal function tests, plas-
ma glucose level, and serum electrolytes were normal. The 
search for proteinuria was negative.
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Cerebral spinal fluid study showed lymphocytic pleocytosis 
[80/mm3, 80% lymphocytes] with protein level at 0,54. No Oli-
goclonal Bands (OCB’s) were detected in the CSF.

Initial testing for infectious etiologies was negative, including 
bacterial culture, polymerase chain reaction for tuberculosis, 
HIV and syphilis serologies. 

Testing for autoimmune etiologies was also unrevealing 
including antinuclear antibodies and aquaporin-4 antibody 
(NMO-IgG).

HLA phenotype testing was compatible with HLA B51.

The Visual-Evoked Cortical Potential (VEP) study has showed 
delayed P-100 latency demyelinating optic neuritis.

The diagnosis of neurobehcet disease was retained accord-
ing to the International Criteria Of Behcet Disease (ICBD) 2014. 
The patient was treated with intravenous methylprednisolone 
(1 g/day) during 5 days followed by oral prednisolone (1 mg/
kg/day) with progressive tapering. Clincial follow-up showed a 
complete recovery of the right limb paresis. A 10 months fol-
low-up brain MRI showed regression of the right parietal lobe 
lesion with appearance of a new leftparietal one (Figure 1). 

Figure 1: Brain MRI findings: (A,B): Flair weighted and T2 weighted 
images showed right parietal lesion with a target image after gado-
linium enhancement. (C) Hyperintense right parietal lobe lesion on 
diffusion-weighted MRI (DWI). (D,E): Flair weighted-image showed 
regression of the right parietal lobe and appearance of a left pari-
etal one (10 months follow-up).

Case 2: A 36-year-old male, with medical history of psoriasis, 
presented to our department in 2010 with acute onset of ho-
locranial headache without blurring vision or nausea/vomiting 
followed by onset of generalized epileptic seizures. Neurological 
examination was normal. Her fundoscopic examination showed 
no signs of papillar edema. General examination was normal.

Routine laboratory tests including blood test, renal function 
tests, plasma glucose level, and serum electrolytes were nor-
mal. The search for proteinuria was negative.

Cerebral spinal fluid study showed normal cellular compo-
sition with protein level at 0,54. No Oligoclonal Bands (OCB’s) 
were detected in the CSF.

Initial testing for infectious etiologies was negative, includ-
ing bacterial culture, polymerase chain reaction for tuberculo-

sis, HIV and syphilis serologies. Testing for autoimmune etiolo-
gies was also unrevealing including antinuclear antibodies and 
aquaporin-4 antibody (NMO-IgG).

Electroencephalography (EEG) showed backround slowing in 
right frontal region.

Brain MRI revealed right frontal cortical-subcortical lesion 
with no mass effect. It showed hypointense signals in T1images 
and hyperintense signals in T2W/Flair images with mild heter-
ogenous gadolinium enhancement (Figure 2).

At this stage, differential diagnosis suggested for our patient 
were: An hemorragic tumor, an hemorragic stroke, a giant an-
eurysm and mainly inflammatory pseudo-tumoral brain lesion 
or ‘tumor-Like Lesions’.

Steretoaxic biopsy was therefore suggested for definitive di-
agnosis but was delayed for technical issues.

The decision was to review the initial brain MRI. Findings of 
linear cortical hypointensity ‘cord sign’ of the right frontal lobe 
on T2-weighted Gradient-Echo MRI Sequences (GRE) supported 
the diagnosis of isolated cortical vein thrombosis revealed by 
acute encephalitis-like presentation.

Treatment with anticoagulants was not initiated giving the 
isolated cortical vein thrombosis.

The patient was seizure free on clinical follow-up. However, 
general examination showed oral and genital ulcers in addition 
to pseudofolliculitis.

A 6 month follow-up brain MRI showed complete regression 
of the right frontal lesion (Figure 2).

The final diagnosis retained was a neurobehcet disease ac-
cording to the 2014 ICBD criteria. 

Figure 2: Brain MRI findings. (A) : T1 weighted image showing 
heterogenous hypointensity. (B,C) :Hyperintense images on Flair 
weighted and T2 weighted images in the right frontal lobe with 
heterogenous gadolinium enhancement(D). (E) Linear cortical hy-
pointensity ‘cord sign’ of the right frontal lobe on T2-weighted gra-
dient-echo MRI sequences (GRE). (F) : Complete regression of the 
right frontal lesion on T1 weighted image. (6 months follow-up). 
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Case 3: A 40-year-old female, with no past medical history, 
admitted to our department for a rapidely progressive hemipa-
resis of the right upper and lower limbs. Neurological findings 
were compatible with a right pyramidal syndrom. Multiple oral 
ulcers were found on general examination.

Brain-MRI revealed presence of a large well-limited pedon-
culo-thalamic left lesion. It showed hyperintense signals in T2W 
and FLAIR images with gadolinium (Gd) enhancement. Hyperin-
tense image on Diffusion-Weighted MRI (DWI) with no restric-
tion of ADC. MR spectroscopic study was normal (Figure 3). 

Differential diagnosis suggested were mainly inflammatory 
CNS disorders (Multiple sclerosis, neurolupus, neurobehcet 
etc). Tumoral and infectious etiologies were also suggested.

Ophthalmologic examination showed retinal vasculitis.

Routine laboratory tests including blood test, renal function 
tests, plasma glucose level, and serum electrolytes were nor-
mal. The search for proteinuria was negative.

Cerebral Spinal Fluid (CSF) study showed normal cellu-
lar composition with normal protein level. Oligoclonal Bands 
(OCB’s) were detected in the CSF with a type 3 pattern.

Initial testing for infectious etiologies was negative, including 
bacterial culture, polymerase chain reaction for tuberculosis, 
HIV and syphilis serologies. 

Testing for autoimmune etiologies was also unrevealing 
including antinuclear antibodies and aquaporin-4 antibody 
(NMO-IgG).

HLA phenotype testing was compatible with HLA B51.

The Visual-Evoked Cortical Potential (VEP) study showed bi-
lateral axonal optic neuritis.

The final diagnosis retained was a neurobehcet disaese ac-
cording to the 2014 ICBD criteria.

The patient was treated with intravenous methylpredniso-
lone (1 g/day) during 5 days followed by oral prednisolone 
(1 mg/kg/day) with progressive tapering. Clinical follow-up 
showed a complete recovery of the right limb paresis. A 12 
months follow-up brain MRI showed regression of the pedon-
culo-thalamic lesion (Figure 3).

Figure 2: Brain MRI findings. (A,B): Coronal and axial T2 weight-
ed images showed hyperintense large well-limited pedonculo-
thalamic left lesion. (C,D): Axial ans sagittal T2* weighted images 
showed hyperintense pedonculo-thalamic left lesion. (E,F): Axial 
and sagittal T2 weighted-image showedregression of the lesion (12 
months follow-up).

Discussion

Behcet Disease (BD) is a systemic vasculitis which involves 
the central nervous system in up to 50 % of cases [3]. Neurolog-
ical symptoms are often correlated with radiological findings.  
Currently the most used diagnostic criteria for Behçet Disease 
(BD) is the International Criteria for Behçet’s Disease (ICBD) [4]. 
NBD can be separated into two main forms: parenchymal and 
extraparenchymal (cerebrovascular) presentations. The paren-
chymal CNS involvement occurs up to 70% with manifestations 
including: Brainstem symptoms, cerebral symptoms, myelopa-
thy, optic neuropathy, multifocal symptoms [5].

The extraparenchymal form occurs in up to 35% of cases 
[6]. Clinical manifestations may include: Acute meningeal syn-
drome, intracranial hypertension (pseudo-tumor cerebri) and 
cerebral venous thrombosis with cortical vein thrombosis as 
inaugural feature in 8-16% [5].

MRI has a major role not only in asserting the diagnosis of-
neurobehçet disease but also in understanding its physiopa-
thology, giving the difficulties to obtain histopathological stud-
ies [6].

In the parenchymal form of NBD, the lesions are usually 
multiple small foci of high intensity on T2 weighted sequences 
without predilection for the periventricular regions [8]. The le-
sions interests mainly the white matter (70%), the brainstem 
(60%), the basal ganglia and the thalamus (40%). However, the 
most suggestive brain MRI lesion in NBD is the mesocephalo-
diancephalic junction [6]. 

Long-term brain MRI follow-up in NBD is pivotal to assess the 
outcome of the disease both spontaneously and under treat-
ment. The radiological evolution of brain lesions in NBD can be 
heterogenous as reported by various studies and descriped in 
our case series. It is estimated that 39% of the initial lesions 
will disappear while 35% will become smaller and 26% remain 
unchanged [9].

This indicates that a normal MRI cannot exclude a previous 
neurological event in Behcet disease [9].

The radiological reversibility of brain MRI lesions in NBD, as 
illustrated in our case series, may reflect different physiopatho-
logical mecanisms. In parenchymal presentation of NBD, it can 
be secondary to a reversible breakdown in blood-brain barrier 
probably related to inflammation rather than gliosis or infarc-
tion [7].

However, in non parenchymal presentation, it can be ex-
plained by the importance of vasogenic edema that will disap-
pear on follow-up MR images without sequelae [10].

Conclusion

Vanishing MRI lesions of the CNS may lead to misdiagnosis of 
several neurological disorders. The prognosis for patients with 
these diseases relies to a significant extent on the clinical ap-
proach adapted by the clinician. In fact, an early and definitive 
diagnosis is the key to successful outcomes.
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