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Knowledge and awareness on Balo’s disease among 
dental students: A survey

Abstract

Balo’s disease is an uncommon central nervous system disorder causing demyelination 
and is a form of multiple sclerosis. Concentric sclerosis, leukoencephalitis periaxialis 
concentrica, is also known as Balo’s disease. Concentric sclerosis signalizes the bands of 
intact myelin and alternating rings of myelin loss present in several parts of the brainstem 
and brain. The present study aimed to assess and create awareness about Balo’s disease 
among dental undergraduates. The study included an online survey about the knowledge 
and awareness of Balo’s disease among dental students. A questionnaire was prepared, 
uploaded, and distributed in an online portal. The latest software version of SPSS was 
used to analyze the collected data. Descriptive statistical analysis and Chi‑square test 
were done, and the P value was calculated. The survey showed that 54.55% of males 
and 45.45% of females participated in this survey. Most of the respondents (87.88%) 
knew about Balo’s disease, whereas only 12.12% of participants were not aware of the 
disease. It was found that most of dental students are aware of Balo’s disease. The study 
also showed that male respondents are more aware than the females.
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INTRODUCTION

Balo’s disease is an uncommon central nervous system 
disease causing demyelination and is an alternative form 
of multiple sclerosis. Concentric sclerosis, leukoencephalitis 
periaxialis concentrica, is also known as Balo’s disease.[1] 
Concentric sclerosis signalizes the bands of intact myelin 
and alternating rings of myelin loss present in several 
parts of the brainstem and brain. The concentric pattern is 

observed on magnetic resonance imaging (MRI).[2] Balo’s 
disease is normally found in adulthood, but it is also seen 
in childhood. The causes of multiple sclerosis and its 
alternative forms remain unrevealed. Moreover, certain 
studies suggested that autoimmune factors have a key role 
in Balo’s disease.[3] Autoimmune disorders referred to as the 
body’s natural defense mechanism start to attack healthy 
tissue. They are distinguished by the gradual appearance 
of symptoms that are found in the most common types of 
multiple sclerosis which include muscle spasms, headache, 
seizures, and paralysis. Further neurological manifestations 
develop mainly in brain areas that may cause physiological 
abnormalities.[4]

Symptoms of Balo’s disease are unknown and it varies from 
individual to individual. It depends on the areas affected 
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in the region of the brain. Duration of symptoms of Balo’s 
disease may appear within a few weeks to years.[5] Males 
and females are most likely to be affected equally. Balo’s 
disease is clinically indicated in clinical trials as that of 
multiple sclerosis. It shows that a few symptoms such as 
altered behavior and focal central nervous system may be 
seen along with the disease. The clinical trials reported that 
corticosteroids, which are anti‑inflammatory, are effective 
against Balo’s concentric sclerosis and its deficits.[6]

Injury can also occur in the brain stem, basal ganglion, pons 
cerebellum, and rarely in the spinal cord and most of them 
are seen in temporal and frontal lobes. The appearance of 
the lesions might be small or large which covers bigger 
sections of the cerebral hemisphere that is more than 2 cm 
in size when viewed under MRI, whereas histologically, it 
appears to be the rings of myelination which can be normal 
or partial that are related to areas of T2 intensity.[7]

The lesions related to multiple sclerosis resemble blotches or 
spots, while that in Balo’s disease can be seen as bull’s‑eye 
marks. Hence, Balo’s disease is often referred to as Balo’s 
concentric sclerosis, in which bull’s‑eye‑shaped scars are 
concentric rings. In many studies, it has reported that 
concentric ring appearance is not specific in patients with 
multifocal leukoencephalopathy and neuromyelitis.[8]

Balo’s disease exists in three forms: acute and self‑limiting, 
relapsing‑remitting variant, and rapidly progressive 
primary disease. Diagnosis of the lesion under a lumbar 
puncture by cerebrospinal fluid  (CSF) shows mild 
mononuclear inflammatory reaction and shows negative 
for CSF‑restricted oligoclonal bands. Lesions in autopsy 
and biopsy show that inflammation increased lactate and 
anisotropy. MRI scan shows the alternating hypointense 
and hyperintense layers and myelin percentage of water 
content.[9]

The disease is more common in Asia and the Philippines 
than in India. Treatment is done only to relieve the 
inflammation by administering corticosteroids and there 
is no permanent cure for the disease which mostly leads 
to fatal.[10] Our team has deep knowledge and extensive 
research experience, which helped to produce several 
publications of high quality.[11‑24] As Balo’s disease is a rare 
disease, the study aimed to assess and create awareness 
among students about this disease.

MATERIALS AND METHODS

An online survey on the awareness and knowledge 
on Balo’s disease was circulated among 100 dental 
undergraduates. The study was carried out during the 
period from January–March 2021. A  set of 15 questions 
containing a questionnaire was prepared on symptoms, 
causes, diagnosis, and treatment modalities of Balo’s 

disease. Then, through Google Forms, the questionnaire 
was uploaded that can facilitate the distribution of 
questionnaires through E‑mail; using applications such 
as WhatsApp in smartphones and social media platforms, 
such as Instagram. Thus, the survey questionnaire reached 
the participants easily, and the results have been collected. 
The collected data were analyzed statistically using the 
latest version of SPSS (IBM, India). Chi‑square test and 
Pearson correlation analysis were used, with P  <  0.05 
considered to be statistically significant.

RESULTS

The survey responses showed that 54.55% of the respondents 
were males and 45.45% were females  [Figure  1]. About 
87.88% of the respondents were aware of this disease, 
whereas 12.12% of respondents were not aware [Figure 2]. 
Figure  3 shows that 56.7% of respondents reported 
infections cause Balo’s disease, 38.5% reported that Balo’s 
disease is affected by medications, and 9.1% of respondents 
replied that the disease is related to cancers. The organs 
affected in Balo’s disease are the brain, in which 46.2% 
reported it, whereas 47% of respondents reported skin is 
also affected [Figure 4]. From a total of 100 respondents, 
symptoms of Balo’s disease are fever and headache (53.92%), 
muscle spasms (29.4%), and paralysis (10.78%) [Figure 5]. 
The disease is mostly seen in 48.4% of men and 42.4% of 
women  [Figure  6]. Figure  7 shows that the majority of 
respondents say that it is an autoimmune disease of 84.8%. 
The most common age group affected is above 50 years 
of 45.4% and an equal percentage of 6.06% is seen in both 
10–20  years and 20–50  years, respectively, as shown in 
Figure 8. Figure 9 shows 63.6% of respondents saying that 
Balo’s disease is a genetic disease and 21.2% say that Balo’s 
disease is caused by both genetic and inherited disease. The 
majority of respondents say that corticosteroids (66.6%) are 

Figure  1: The figure shows the gender of the participants. Blue 
denotes males (66.34%) and green denotes females (33.66%)
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used as medication, whereas only 33.3% say nonsteroidal 
anti‑inflammatory drugs (NSAIDs) are used [Figure 10]. The 
duration of Balo’s disease is 2–4 weeks of 48.4%, 6 months of 
36.3%, and 12.1% is 2–3 years [Figure 11]. The respondents 
say that MRI  (48.4%), blood  (36.3%), and physical 
examination  (9.09%) are shown in Figure  12. Figure  13 
shows the treatment of Balo’s disease is treated mainly by 
medications (48.4%), intravenous immunoglobulin (45.4%), 
and chemotherapy (3.03%).

The association graphs showed that males (42.4%) are more 
aware of Balo’s disease than females (45.4%) [Figure 14]. 
The majority of males (36.3%) say Balo’s disease is more 
contagious than females  (45.4%)  [Figure  15]. Figure  16 
shows that 36.5% of females and 30.6% of males said 
that the brain is the most common affected area. The 

majority of females  (27.2%) said 2–4  weeks, whereas 
21.2% of males replied 2–4 weeks as the duration of the 
disease [Figure 17].

DISCUSSION

The current survey showed that 87.88% of students knew 
about Balo’s disease, however, a similar study done by 
Pessini et al. reported that the majority of students does not 
know about the disease.[25]

The prime cause of Balo’s disease is idiopathic, a study by 
Link and Tibbling says that Balo’s is linked to infection 
based on symptoms such as fever and headache which 
are the earliest symptoms of the condition.[26] The majority 
of studies indicated that the cause of the disease is not 
yet known. In this study, respondents say that 56.7% of 
respondents reported infections cause Balo’s disease, 38.5% 

Figure 2: The bar graph represents the awareness of Balo’s disease. 
Where blue denotes yes (82.1%) and green denotes no (17.82%)

Figure 3: The figure shows the causes of Balo’s disease

Figure  4: The figure shows the distribution of areas affected in 
Balo’s disease

Figure 5: The figure shows the symptoms of Balo’s disease
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reported that Balo’s disease is due to medications, and 9.1% 
of respondents said that the disease is linked to cancers.

The majority of students responded that symptoms 
of Balo’s disease include painful bumps on arms, 
neck, and legs  (27.27%), erythematous  (48.48%), and 
conjunctivitis (24.24%). A study by Reiber et al. suggests that 
in some cases, there is a gradual occurrence of symptoms 
which comprises paralysis and muscle spasms. Moreover, 
neurological symptoms can also develop based on the brain 
area affected and may have an intellectual impairment and/
or physiological abnormalities, whereas in severe cases, 
shows the presence of infections starting with fever and 
headache.[27] In this study, the majority of the population 
says that the brain is the common area affected in Balo’s 
disease. A study done also says that Balo’s disease affected 
in various parts of the brain and brainstem.[28]

Another study says that autoimmune factors have a 
key role in the progression of Balo disease.[29] Several 
anatomical, physicochemical, and cytotoxic theories 
have been suggested, to elucidate the development 
of the typical lesions in Balo’s disease, the latest one 
is the theory of tissue preconditioning, explained by 
Stadelmann et al.[2]

About 66.6% of the respondents said that the medication 
used for the disease is corticosteroids, while only 33.3% 
replied as NSAIDs. A  previous study showed that 
corticosteroids help to treat multiple sclerosis to reduce 
swelling in the brain and tissues of the spinal cord. 
Corticosteroids through their anti‑inflammatory action 
reduce the acute presentation severity. Childhood 
cases of Balo’s disease have also been reported in Behrens 

Figure 6: The figure shows the percentage distribution of gender 
affected in Balo’s disease

Figure 8: The figure shows the age group affected in Balo’s disease

Figure 7: The figure shows the percentage distribution awareness on 
Balo’s disease as an autoimmune disease

Figure 9: The figure shows the distribution of whether Balo’s disease 
is genetic or inherited
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et  al.[30] The most common age group affected is above 
50  years of 45.4% and an equal percentage of 6.06% is 
seen in both 10–20  years and 20–50  years, respectively. 
Lesions of Balo’s disease under MRI are distinctive which 
shows the concentric shape, in the CSF test, patients 
with lesions show negative for CSF.[31] In this study, 
the respondents said that MRI  (48.4%), blood  (36.3%), 
and physical examination  (9.09%) are the methods of 
diagnosis of this disease. Balo’s disease is a very rare 
disease, it is a variant of multiple sclerosis, in which 
investigations are going on.

Limitations
Reduced size of the sample and unwillingness of many of 
the respondents and inaccurate responses that might have 
an impact on the study.

Future scope
With a larger sample size and inclusion of different types 
of populations, the study can be used to expand awareness 
about the disease.

CONCLUSIONS

The study can be concluded that the majority of the dental 
students were aware of Balo’s disease, in which male 
students are more aware than females.
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Figure 10: The figure shows the awareness on the medications used 
in Balo’s disease

Figure  13: The figure shows the awareness on the treatment for 
Balo’s disease

Figure  12: The figure shows the awareness on the diagnosis of 
Balo’s disease

Figure  11: The figure shows the awareness on the durations of 
Balo’s disease
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