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Balo concentric sclerosis:
A presentation mimicking
ischaemic stroke™

@ CrossMark

Esclerosis concéntrica de Balo: una
presentacion que simula un ictus isquémico

Dear Editor:

Balo concentric sclerosis (BCS) is a rare type of inflamma-
tory/demyelinating disease first described by Joszef Balo
in the early 19th century." Balo reported several cases of
neurological deficits with a fulminant progression in which
autopsy studies revealed demyelinating lesions arranged in
concentric rings. At present, this entity is easier to diagnose
and treat in its early stages thanks to MRI.Z However, the
pathophysiology of BCS is still to be determined and there is
no consensus on the most suitable treatment in acute stages
or in the long term.

We present the case of a young patient with BCS who was
first suspected of having ischaemic stroke; MRI was the key
to diagnosing BCS.

Our patient was a 42-year-old woman who arrived at our
hospital’s emergency department after code stroke activa-
tion due to a 2-hour history of weakness and hypoaesthesia
in the right hand. She had a history of hypertriglyceridaemia
and was an active smoker (consuming one pack of cigarettes
daily). At the age of 32, she started hormone replacement
therapy with a vaginal ring due to early menopause. She
had no family history of interest. Upon arriving at the emer-
gency department, her vital signs, including blood pressure,
heart rate, temperature, oxygen saturation, and glucose
levels, were normal. The initial neurological examination

* Please cite this article as: Aracil-Bolafios |, Prats-Sanchez L,
Gomez-Anson B, Querol-Gutiérrez L, NUfez-Marin F, Marti-Fabregas
J. Esclerosis concéntrica de Balo: una presentacion que simula un
ictus isquémico. Neurologia. 2017;32:60—61.

revealed paresis of the right upper limb with preserved
reflexes; our patient scored 2 on the NIHSS. An emergency
CT scan displayed a hypodense lesion in the left corona radi-
ata. A neurosonology study (transcranial and supra-aortic
trunks) revealed no stenosis or large-vessel occlusion. The
ECG showed sinus rhythm and results from a blood test were
normal. The patient was initially diagnosed with probable
ischaemic stroke; reperfusion treatment was ruled out in
view of the scarce focal neurological signs and the signs of
established lesion. As a result, she started treatment with
antiplatelet drugs and statins and was admitted to the stroke
unit of our hospital.

The initial aetiological study included transoesophageal
echocardiography, which revealed patent foramen ovale. A
complete blood count, including an immunological test, a
test for tumour markers, serology tests, and a coagulation
study, revealed no relevant findings. However, our patient’s
condition worsened progressively, reaching a 0/5 muscle
strength rating in the right upper limb and ipsilateral cen-
tral facial palsy. A brain MRI scan performed 4 days after
admission revealed signal alterations arranged in layers in
T2-weighted and diffusion sequences (Fig. 1A and B): the
edge of the lesion showed apparent diffusion coefficient
(ADC) restriction (Fig. 1C) whereas the centre displayed
increased ADC (Fig. 1C), which is typical of BCS. The sus-
picion of a demyelinating/inflammatory disease required a
lumbar puncture; the only relevant finding was presence of
IgG oligoclonal bands. We started treatment with a bolus
of 1g methylprednisolone daily. The patient was responding
favourably to treatment by the third day and was discharged
after 5 days of treatment due to symptom resolution.

Twelve months later, she remained asymptomatic. Two
follow-up MRI scans at 6 and 12 months revealed a decrease
in the size of the lesion, which no longer had a layered
appearance. The absence of new lesions rules out dissem-
ination. We decided not to administer immunomodulatory
drugs but rather to conduct follow-up clinical and radiolog-
ical studies.

BCS is a rare form of demyelinating disease whose clinical
presentation and lesion distribution may vary.
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Figure 1

Initial MRI scan. (A) T2-weighted image showing a lesion consisting of layers of different signal intensities. (B) Diffusion-

weighted image (b=1000) showing a mainly hyperintense lesion. (C) ADC map showing ADC restriction in the outer ring of the

lesion.

In our case, ischaemic stroke was the main differen-
tial diagnosis given the sudden onset of symptoms and our
patient’s medical history. Co-presence of vascular risk fac-
tors, use of hormonal contraceptives, and patent foramen
ovale suggested paradoxical embolism. MRI was decisive for
diagnosis as it revealed a lesion with a characteristic lay-
ered appearance. Lesions consisting of concentric rings of
demyelination are regarded as a pathognomonic sign of BCS
by some authors.?

This form of presentation of BCS has only rarely been
described in the literature.* In a recent review article of
stroke mimics treated with rTPA, only 5% of the cases were
finally diagnosed with inflammatory or demyelinating dis-
eases, well behind such other conditions as epilepsy and psy-
chogenic disorders.> The most characteristic feature of BCS
is the presence of hypodense lesions in emergency cranial
CT images, which may be located in a single vascular terri-
tory and resembling ischaemia, unlike other stroke mimics.
In light of the above, and given the low incidence of BCS,
MRI evaluation by an expert neuroradiologist is essential.®

In conclusion, our case demonstrates that BCS may
present and progress with features similar to those of
ischaemic stroke. BCS is a rare disease characterised by
extensive, non-specific lesions on CT, which differentiate
it from other stroke mimics in the acute phase. However,
interpreting MRI findings is not easy, which may lead to
misdiagnosis followed by administration of unnecessary sec-
ondary prevention treatments. In differential diagnosis, we
should also consider other less frequent causes of neu-
rological deficits; in MR images, all that glitters is not
stroke.

References

1. Balo J. Encephalitis periaxialis concentrica. Arch Neurol Psychi-
atry. 1928;19:242—64.

2. Todd A, Hardy, David H. Miller Balo’s concentric sclerosis. Lancet
Neurol. 2014;13:740—6.

3. Caracciolo JT, Murtagh RD, Rojiani AM, Murtagh FR. Pathog-
nomonic MR imaging findings in Balo concentric sclerosis. Am J
Neuroradiol. 2001;22:292-3.

4. Mowry EM, Woo JH, Ances BM. Balo’s concentric sclerosis
presenting as a stroke-like syndrome. Nat Clin Pract Neurol.
2007;3:349—-54.

5. Zinkstok SM, Engelter ST, Gensicke H, Lyrer PA, Ringleb PA, Artto
V, et al. Safety of thrombolysis in stroke mimics: results from a
multicenter cohort study. Stroke. 2013;44:1080—4.

6. Finelli PF. Diagnostic approach to restricted-diffusion patterns on
MR imaging. Neurol Clin Pract. 2012;2:287—-93.

I. Aracil-Bolafos®*, L. Prats-Sanchez?, B. Gdmez-Anson®,
L. Querol-Gutiérrez?, F. NOAez-Marin®, J. Marti-Fabregas?

a Servicio de Neurologia, Hospital de la Santa Creu i Sant
Pau, Barcelona, Spain

b Unidad de Neurorradiologia, Hospital de la Santa Creu i
Sant Pau, Barcelona, Spain

*Corresponding author.
E-mail address: iaracil@santpau.cat (l. Aracil-Bolanos).

2173-5808/

© 2014 Sociedad Espafiola de Neurologia. Published by Elsevier
Espana, S.L.U. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).



http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0035
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0035
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0035
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0035
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0035
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0035
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0035
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0035
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0035
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0035
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0035
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0035
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0035
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0040
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0040
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0040
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0040
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0040
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0040
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0040
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0040
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0040
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0040
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0040
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0040
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0040
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0040
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0040
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0040
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0040
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0045
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0045
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0045
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0045
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0045
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0045
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0045
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0045
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0045
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0045
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0045
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0045
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0045
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0045
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0045
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0045
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0045
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0045
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0045
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0045
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0045
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0045
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0045
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0045
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0045
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0045
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0050
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0050
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0050
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0050
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0050
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0050
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0050
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0050
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0050
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0050
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0050
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0050
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0050
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0050
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0050
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0050
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0050
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0050
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0050
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0050
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0050
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0050
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0050
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0050
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0055
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0055
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0055
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0055
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0055
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0055
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0055
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0055
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0055
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0055
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0055
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0055
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0055
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0055
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0055
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0055
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0055
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0055
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0055
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0055
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0055
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0055
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0055
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0055
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0055
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0055
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0055
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0055
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0055
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0055
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0055
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0055
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0055
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0055
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0055
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0055
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0060
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0060
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0060
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0060
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0060
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0060
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0060
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0060
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0060
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0060
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0060
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0060
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0060
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0060
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0060
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0060
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0060
http://refhub.elsevier.com/S2173-5808(17)30009-3/sbref0060
mailto:iaracil@santpau.cat
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/

	Balo concentric sclerosis: A presentation mimicking ischaemic stroke
	References
	Patient 2
	Funding

	References
	Balo concentric sclerosis: A presentation mimicking ischaemic stroke
	References
	Neurotrophic keratitis secondary to cerebral malformation
	Funding
	Conflicts of interest

	References
	Focal leptomeningeal uptake, a new radiological finding in pseudomigraine with pleocytosis
	Conflicts of interest
	Acknowledgements

	References
	Epileptic seizure as a trigger of acute coronary syndrome
	Patient 1
	Patient 2
	Funding

	References
	Influenza A virus: A possible trigger factor for hypnic headache?
	References

