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IN TRO DUC TION

The in ci dence rate of mul ti ple scle ro sis (MS) has been in -
creas ing world wide in re cent years. An es ti mated 2.8 mil -
lion peo ple world wide were liv ing with this dis ease in 2020, 
a 30% in crease com pared to 2013 [1]. Sim i lar ten den cies
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Sum mary. Back ground. In re cent years, the in ci dence rate of mul ti ple scle ro sis (MS) has
been in creas ing world wide. Its het er o ge neous pre sen ta tion in com bi na tion with var i ous con -
di tions mim ick ing MS pres ents great di ag nos tic dif fi cul ties. De layed treat ment in creases the
risk of dis abil ity, there fore, es tab lish ing a clear phe no type of early MS can help in a more ef -
fi cient di ag nos tic pro cess. This study aimed to es tab lish clin i cal fea tures of early mul ti ple
scle ro sis.

Ma te ri als and meth ods. A ret ro spec tive anal y sis of data was per formed in pa tients hos pi -
tal ized with the fol low ing ICD-10 (In ter na tional Clas si fi ca tion of Dis eases Ver sion 10) di ag -
no ses: G37.8 (other spec i fied demyelinating dis eases of cen tral ner vous sys tem) and
G37.9 (demyelinating dis ease of cen tral ner vous sys tem, un spec i fied). Pa tients hos pi tal ized
from Jan u ary 1, 2015 to Jan u ary 1, 2020 were in cluded. The data was ob tained from med i cal
re cords and in cluded sex, age, neu ro log i cal signs and symp toms, risk fac tors as so ci ated with
MS, and fi nal di ag no sis. Chi-squared test was used to com pare cat e gor i cal vari ables. The re -
la tion ship be tween two quan ti ta tive vari ables was per formed us ing Spearman cor re la tion co -
ef fi cient. Mann-Whit ney U test and in de pend ent-sam ples t-test were used for com par i son
be tween groups. The re sults were in ter preted as sta tis ti cally sig nif i cant when p-value <0.05.

Re sults. A to tal of 138 pa tients were in cluded in the study: 92 (64.5%) women and
46 (35.5%) men. The pa tients were di vided into the fol low ing age groups: 28 (20.3%) pa -
tients aged 18–30 years (mean 24.89±3.725), 58 (42.0%) aged 31–50 years (mean
40.43±6.093), and 52 (37.7%) 50 years and older (mean 57.83±5.498). 49 (35.5%) pa tients
con verted to MS and 89 (64.5%) pa tients were di ag nosed with other dis eases than MS. Pa -
tients con verted to MS (n=20) were more likely to have a di min ished sense of vi bra tion and
proprioception com pared with non-con verted pa tients (n=16), (c2=9.033, p=0.003). No
other dif fer ences were found be tween con verted and non-con verted pa tients. Con verted fe -
males (n=10) were more likely to have pos i tive Rossolimo’s re flex than con verted
males (n=2), (c2=4.451, p=0.035). Con verted pa tients older than 50 years pre sented with
more symp toms (U=10.519, p=0.005) com pared with youn ger pa tients and were more likely
to have pos i tive Babinski’s re flex (n=13), (c2=6.993, p=0.03), de creased mus cle strength
(n=14), (c2=13.481, p=0.001), ataxia (n=13), (c2=8.135, p=0.017), and di min ished sense of
vi bra tion and proprioception (n=12), (c2=7.918, p=0.019).

Con clu sion. Di min ished sense of vi bra tion and proprioception was more com mon in MS
group. Pos i tive Rossolimo’s re flex was more prev a lent among con verted fe males, whereas
MS pa tients older than 50 years had more neu ro log i cal signs and symp toms than youn ger pa -
tients. Pos i tive Babinski’s re flex, de creased mus cle strength, ataxia, and di min ished sense of
vi bra tion and proprioception were more fre quent in pa tients older than 50 years com pared
with youn ger pa tients.
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were ob served in Lith u a nia [2]. MS af fects young peo ple
with a mean age of 32 years [1]. More over, women are twice 
more likely to be di ag nosed with MS com pared with men [1, 
2]. There fore, early di ag no sis and treat ment are key com po -
nents of dis ease and dis abil ity pre ven tion in young pa tients.

MS clin i cal fea tures vary in the pop u la tion, mak ing its
pre sen ta tion het er o ge neous. Some of the most com mon
symp toms are mo tor and sen sory def i cits such as tran sient
vi sion loss, dou ble vi sion, im bal ance, co or di na tion and
gait dis tur bances, ver tigo, cra nial nerves dysfunctions,
loss of sphincter con trol, and neu ral gias. Lon ger and more
se vere dis ease on set leads to faster dis ease and dis abil ity
pro gres sion [3].

Dif fer ent con di tions such as mi graine, fibromyalgia,
psy cho genic dis or ders, and neuromyelitis optica spec trum
dis or der can mimic MS pre sen ta tion [4] mak ing fast and
ac cu rate di ag no sis a great chal lenge. On the av er age, MS is 
di ag nosed more than a year af ter its first clin i cal man i fes ta -
tion [5]. More over, de layed treat ment in creases the risk of
dis abil ity [6], thus es tab lish ing a clear phe no type of early
MS can help in a more ef fi cient di ag nos tic pro cess.

AIM

To es tab lish clin i cal fea tures of early mul ti ple scle ro sis.

MA TE RI ALS AND METH ODS

A ret ro spec tive data anal y sis of pa tients hos pi tal ized with
ICD-10 (In ter na tional Clas si fi ca tion of Dis eases Ver -
sion 10) di ag no ses of G37.8 (other spec i fied demyeli na -
ting dis eases of cen tral ner vous sys tem) and G37.9 (de my -
e linating dis ease of cen tral ner vous sys tem, un spec i fied)
was per formed. Pa tients hos pi tal ized from Jan u ary 1, 2015 
to Jan u ary 1, 2020 were in cluded. Data were ob tained from 
med i cal re cords and in cluded sex, age, neu ro log i cal signs
and symp toms, risk fac tors re lated to MS, and fi nal di ag no -
sis. Ap proval No. BEC-MF-30 was ob tained from the
Bioethics Cen ter at Lith u a nian Uni ver sity of Health Sci -
ences. Par tic i pants were not in formed about their par tic i -
pa tion in the re search as in for ma tion was com pletely de -
per son al ized and coded and only gen er al ized data are pub -
lished. The pa tients were di vided into 2 groups ac cord ing
to the fi nal di ag no sis (MS group and non-MS group) and
into 3 age groups (18–30, 30–50, >50 years old). The prev -
a lence and sta tis ti cal dif fer ence of neu ro log i cal signs and
symp toms were es ti mated be tween the groups.

Pa tient in clu sion and ex clu sion cri te ria

The in cluded pa tients were adults (aged ³18 years) di ag -
nosed with G37.8 (other spec i fied demyelinating dis eases
of cen tral ner vous sys tem) and G37.9 (demyelinating dis -
ease of cen tral ner vous sys tem, un spec i fied) ac cord ing to
ICD-10 (In ter na tional Clas si fi ca tion of Dis eases Ver -

sion 10). The in cluded pa tients were di ag nosed be tween
Jan u ary 1, 2015 and Jan u ary 1, 2020 at the De part ment of
Neu rol ogy of Lith u a nian Uni ver sity of Health Sci ences
Kaunas Clin ics. Re peat edly hos pi tal ized pa tients were in -
cluded once if no new data were pres ent.

Sta tis ti cal anal y sis

All anal y ses were per formed us ing SPSS (Sta tis ti cal Pack -
age for the So cial Sci ences) ver sion 24.0. The chi-squared
test was used to com pare cat e gor i cal vari ables. The as so ci -
a tion be tween the two quan ti ta tive vari ables was per -
formed us ing Spearman cor re la tion co ef fi cient. For com -
par i son be tween groups, Mann-Whit ney U test and the in -
de pend ent-sam ples t-test were used. A nor mal dis tri bu tion
was tested us ing Shapiro-Wilk and Kolmogorov-Smirnov
tests. The re sults were in ter preted as sta tis ti cally sig nif i -
cant when p-value <0.05.

RE SULTS

De mo graph ics

A to tal of 138 cases were en rolled in the study: 92 (64.5%)
fe males and 46 (35.5%) males. The age of the pa tients dis -
trib uted into the fol low ing man ner: 28 (20.3%) pa tients
aged 18–30 (mean 24.89±3.725), 58 (42.0%) aged 31–50
(mean 40.43±6.093), and 52 (37.7%) aged 50 years and
older (mean 57.83±5.498). 49 (35.5%) of the en rolled pa -
tients con verted to MS and 89 (64.5%) were given other di -
ag no ses than MS (ei ther re mained with the same di ag no sis
or were given one that is un re lated to MS). 28 (57.1%) of
the con verted pop u la tion were fe males and 21 (42.9%)
were males. The con verted pa tients dis trib uted into the fol -
low ing age groups: 11 (22.4%) pa tients aged 18 to 30 years 
(mean age of 24.36±3.802), 19 (38.8%) pa tients aged 31 to
50 years (mean age 37.16±6.176), and 19 (38.8%) pa tients
aged 50 and more years (mean age 58.58±6.388).

Clin i cal fea tures more com mon in the MS group

Age and the sum of re lated neu ro log i cal symp toms and
signs did not dif fer be tween MS and non-MS pa tients.
How ever, MS pa tients were more likely to have a di min -
ished sense of vi bra tion and proprioception (n=20, 41.7%)
com pared with the non-con verted pop u la tion (n=16,
18.0%), (c2=9.033, p=0.003). There were no other sta tis ti -
cally sig nif i cant dif fer ences be tween the groups; the re -
sults are shown in Ta ble 1.

Sex dif fer ences in the MS group

Fe males di ag nosed with MS were more likely to have pos i -
tive Rossolimo’s re flex (n=10, 35.7%) com pared with
males (n=2, 9.5%), (c2=4.451, p=0.035). There were no
other sta tis ti cally sig nif i cant dif fer ences be tween the sexes 
in the MS con ver sion group.
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Dif fer ences of the clin i cal fea tures by age
in the MS group

MS pa tients older than 50 years were more likely to have
pos i tive Babinski’s re flex (c2=6.993, p=0.03), de creased
mus cle strength (c2=13.481, p=0.001), ataxia (c2=8.135,

p=0.017), and di min ished sense of vi bra tion and
proprioception (c2=7.918, p=0.019) com pared with the
youn ger pa tients. Re sults are shown in Ta ble 2. More over,
mod er ate cor re la tion was found be tween age and the sum
of re lated neu ro log i cal symp toms and signs in the MS
group (rs=.419, p=0.003).
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Ta ble 1. Prev a lence of clin i cal fea tures in con verted and non-con verted pop u la tion

Vari able MS, n (% within MS) Non-MS, n (% within non-MS) c2 p

Sex

Male 21 (42.9) 25 (28.1) 3.101 0.78

Fe male 28 (57.1) 64 (71.9)

Age

18–30 11 (22.4) 17 (19.1) 0.390 0.823

31–50 19 (38.8) 39 (43.8)

>50 33 (37.1) 19 (38.8)

Com plaints

Fa tigue 4 (8.2) 13 (14.6) 1.215 0.27

Gen er al ized weak ness 5 (10.2) 9 (10.1) 0.000 0.986

Pain 11 (22.4) 32 (36.0) 2.687 0.101

Ver tigo 14 (28.6) 37 (41.6) 2.293 0.130

Neu ro log i cal ex am i na tion

Fo cal symp toms 71 (79.8) 42 (85.7) 0.751 0.386

Cra nial nerves dys func tion 29 (59.2) 47 (52.8) 0.519 0.471

Patho log i cal re flexes 27 (42.7) 38 (55.1) 1.952 0.162

Babinski’s re flex 22 (44.9) 30 (33.7) 1.685 0.194

Rossolimo’s re flex 12 (24.5) 20 (22.5) 0.072 0.788

De creased mus cle strength 21 (42.9) 27 (30.3) 2.184 0.139

Ab nor mal re flexes 33 (67.3) 54 (60.7) 0.604 0.437

Mus cle tone ab nor mal i ties 8 (16.3) 7 (7.9) 2.335 0.126

Di min ished sense of vi bra tion and proprioception 20 (41.7) 16 (18.0) 9.033 0.003

Di min ished sense of su per fi cial sen sa tions 17 (35.4) 30 (33.7) 0.040 0.841

Ataxia 21 (43.8) 39 (43.8) 0.000 0.994

Im bal ance 21 (43.8) 37 (41.6) 0.061 0.806

Uri nary dys func tion

Uri nary in con ti nence 6 (12.5) 5 (5.6) 2.000 0.193

Uri nary re ten tion 2 (4.2) 2 (2.2) 0.405 0.612

Most com mon risk fac tors

Thy roid dis ease 1 (2.0) 7 (7.9) 1.963 0.259

In fec tion 8 (16.3) 23 (25.8) 1.643 0.200

MS – pa tients con verted to mul ti ple scle ro sis
Non-MS – pa tients not con verted to mul ti ple scle ro sis

Ta ble 2. Dis tri bu tion of clin i cal fea tures by age (only sta tis ti cally sig nif i cant re sults)

Vari able
 18–30 yo, n

(% within age group)
31–50 yo, n

(% within age group)
>50 yo, n

(% within age group)
c2 p

Pos i tive Babinski’s re flex 3 (27.3) 6 (31.6) 13 (68.4) 6.993 0.030

De creased mus cle strength 1 (9.1) 6 (31.6) 14 (73.7) 13.481 0.001

Ataxia 2 (20) 6 (31.6) 13 (68.4) 8.135 0.017

Di min ished sense of
 vibration and proprioception

1 (9.1) 7 (36.8) 12 (63.2) 7.918 0.019

yo – years old



Dif fer ences of the clin i cal fea tures by age
in the gen eral study pop u la tion

Pa tients in the >50 years group had more symp toms in
com par i son with the youn ger pa tients. Mann-Whit ney
U test re vealed sig nif i cant dif fer ences in the sums of re -
lated neu ro log i cal symp toms and signs be tween the
groups: 18–30 years old (me dian=3.00, (0–6)),
31–50 years old (me dian=5.00, (0–12)), and older than
50 (me dian=6.00, (2–13)), (U=10.519, p=0.005).

DIS CUS SION

This is the first study in Lith u a nia aimed at de ter min ing pa -
tients’ con ver sion from sus pected demyelination to MS and
clin i cal fea tures that would be more com mon in the MS
group. Ac cord ing to our re sults, 35.5% of pa tients con verted 
to MS, and di min ished sense of vi bra tion and proprioception 
was sta tis ti cally more likely to oc cur in the MS group. How -
ever, dif fer ent con ver sion rates have been shown world -
wide: in Brazil it was found that 87.3% of clin i cally iso lated
syn drome (CIS) pa tients con verted to MS dur ing 5-year fol -
low-up pe riod [7], 43.9% con verted in an In dian study [8],
and 85.4% in Tur key [9], re spec tively. How ever, ac cord ing
to the study by Liao et al, only 11% of pa tients with acute
dis sem i nated encephalomyelitis (ADEM) con vert to MS
dur ing lon ger fol low-up pe ri ods [10]. That said, the 35.5%
rate of con ver sion to MS found in our study could have in -
creased if the study had as sessed a lon ger fol low-up pe riod.

There is con flict ing ev i dence in the lit er a ture whether
sociodemographic fac tors af fect con ver sion to MS. Ac -
cord ing to some stud ies, an early dis ease on set is re lated to
a higher risk of de vel op ing MS [8, 11–13]. How ever, there
is ev i dence that age does not af fect con ver sion to MS [7].
Like wise, our study found a low prev a lence of youn ger pa -
tients in the MS group, how ever our study may be lim ited
by the fact that only 20.3% of pa tients were rel a tively
young. The risk of de vel op ing CIS is more than twice
greater in fe males than in males, al though the risk of de vel -
op ing MS fol low ing CIS is more evenly dis trib uted in fe -
males hav ing 1.2 rel a tive risk of con ver sion com pared to
males [14]. Stud ies sug gest that sex does not af fect con ver -
sion from CIS to MS [7, 11]. Our find ings seem to be con -
sis tent with the avail able lit er a ture.

Var i ous clin i cal fea tures have been ob served to pre dict
con ver sion to MS, al though no con sen sus has been
reached. It has been shown that polysymptomatic pre sen -
ta tion can lead to a higher risk of de vel op ing MS in pa tients 
with CIS [9], but the op po site re sults have also been dem -
on strated [7]. Ac cord ing to our study, there was no link be -
tween the num ber of symp toms and con ver sion to MS, al -
though older pa tients had more symp toms both in the gen -
eral study pop u la tion and in the MS con ver sion groups.
This could mean that older pa tients were di ag nosed with
sig nif i cantly pro gres sive dis ease or there were other con di -
tions mim ick ing MS symp toms. More over, sen sory def i cit
[9], sphincter and blad der con trol prob lems [12], cer e bel -

lar dys func tion [7], and on set with op tic neu ri tis [13] have
been shown to pre dict the con ver sion to MS in CIS pa -
tients. Our re sults showed that im paired sense of vi bra tion
and proprioception was more com mon in the MS group.
This com ple ments pre vi ous re search that idefined sen sory
def i cit as a prog nos tic fac tor of con ver sion to MS.

No other stud ies in ves ti gat ing sex and age dif fer ences
of the con verted pop u la tion have been found. Our find ings
show that fe males are more likely to have pos i tive
Rossolimo’s re flex than males. Fur ther more, older pa -
tients have a pos i tive Babinski’s re flex more of ten than
youn ger pa tients. Thus, it can be as sumed that fe males and
older pa tients could have cen tral mo tor neu ron le sions
more fre quently. Our study was lim ited due to its ret ro -
spec tive na ture, and re gres sion mod els were not ap pli ca ble 
to the data, there fore fur ther pro spec tive stud ies are needed 
to de fine a more ac cu rate phe no type of early MS.

CON CLU SION

Di min ished sense of vi bra tion and proprioception was
more com mon in the MS group. Pos i tive Rossolimo’s re -
flex was more prev a lent among con verted fe males,
whereas MS pa tients older than 50 years had more neu ro -
log i cal signs and symp toms than youn ger pa tients. Pos i -
tive Babinski’s re flex, de creased mus cle strength, ataxia,
di min ished sense of vi bra tion, and proprioception were
more fre quent in pa tients older than 50 years com pared
with youn ger pa tients.
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Santrauka

Áva das. Pas ta rai siais me tais vi sa me pa sau ly je ste bi mas di dë jan tis 
ið së ti nës skle ro zës (IS) pa pli ti mas. IS pa si þy mi he te ro ge nið ka

kli ni ka, taip pat IS bû din gi simp to mai ga li pa si reikð ti ser gant
ávai rio mis ki to mis li go mis, kas ne re tai ap sun ki na IS diag nos ti kà.
Vë les në li gos diag no zë yra sie ja ma su di des ne ne ga lios ri zi ka, to -
dël aið kus anks ty vos IS fe no ti pas ga lë tø pa dë ti vyk dy ti sklan des -
ná li gos diag no za vi mo pro ce sà. Ðio ty ri mo tiks las bu vo nu sta ty ti
anks ty vos IS kli ni ki nius bruo þus.

Ti ria mie ji ir ty ri mo me to dai. Bu vo at lik ta ret ros pek ty vi në
duo me nø ana li zë, ti riant pa cien tus, hos pi ta li zuo tus su ðio mis
TLK-10 (Tarp tau ti në li gø kla si fi ka ci ja) diag no zë mis: G37.8 (ki -
tos pa tiks lin tos de mie li ni zuo jan èios ner vø sis te mos li gos) ir
G37.9 (de mie li ni zuo jan èios cen tri nës ner vø sis te mos li gos, ne -
pa tiks lin tos). Duo me nys bu vo rink ti nuo 2015 m. sau sio 1 d. iki
2020 m. sau sio 1 d., átrau kiant ly tá, am þiø, nu si skun di mus, neu -
ro lo gi nio ið ty ri mo duo me nis, su IS su si ju sius ri zi kos veiks nius ir
ga lu ti næ diag no zæ. Sta tis ti në ana li zë at lik ta nau do jant SPSS
(Sta tis ti cal Pack age for the So cial Sci ences) 24.0 ver si jà.
Chi kvad ra to tes tas nau do tas ka te go ri niams kin ta mie siems pa ly -
gin ti, aso cia ci ja tarp dvie jø kie ky bi niø kin ta mø jø ap skai èiuo ta
nau do jant Spir me no ko re lia ci jos ko e fi cien tà. Dvie jø gru piø pa -
ly gi ni mams nau do ta Ma no-Vit nio U tes tas bei ne pri klau so mø
im èiø t-tes tas. Re zul ta tai lai ko mi sta tis tið kai reikð min gais, kai
p < 0,05.

Re zul ta tai. Á ty ri mà bu vo átrauk ti 138 pa cien tai: 92 (64,5 %)
mo te rys ir 46 (35,5 %) vy rai. Pa gal am þiø pa cien tai su skirs ty ti á
gru pes: 28 (20,3 %) pa cien tai 18–30 me tø am þiaus (vid.
24,89 ± 3,725), 58 (42,0 %) – 31–50 me tø am þiaus (vid.
40,43 ± 6,093), 52 (37,7 %) – 50 me tø ir vy res ni (vid.
57,83 ± 5,498). 49 (35,5 %) pa cien tams bu vo nu sta ty ta IS,
89 (64,5 %) – ki to kios diag no zës. Kon ver ta vu siems á IS (n = 20)
daþ niau pa si reið kë su tri kæ gi lie ji ju ti mai nei ne kon ver ta vu siems 
pa cien tams (n = 16), (c2 = 9,033, p = 0,003). Dau giau sta tis tið -
kai reikð min gø skir tu mø tarp gru piø ne bu vo nu sta ty ta. Tarp pa -
cien tø, ku riems nu sta ty ta IS, mo te rims (n = 10) daþ niau bu vo
nu sta ty tas pa to lo gi nis Ro so li mo re flek sas, ly gi nant su vy rais
(n = 2), (c2 = 4,451, p = 0,035). Vy res niems nei 50 me tø IS pa -
cien tams nu sta ty ta dau giau simp to mø nei jau nes niems pa cien -
tams (U = 10,519, p = 0,005). Daþ niau bu vo nu sta ty ta nu sil pu si
rau me nø jë ga (c2 = 13,481, p = 0,001, n = 14), pa to lo gi nis Ba -
bins kio re flek sas (c2 = 6,993, p = 0,03, n = 13), atak si ja
(c2 = 8,135, p = 0,017, n = 13), sut rikæ gi lie ji ju ti mai (c2 = 7,918, 
p = 0,019, n = 12), ly gi nant su jau nes niais á IS kon ver ta vu siais
pa cien tais.

Ið va dos. Gi liø jø ju ti mø su tri ki mas yra la biau pa pli tæs tarp pa -
cien tø, ku riems bu vo nu sta ty ta IS. Pa to lo gi nis Ro so li mo re flek -
sas yra daþ nes nis tarp á IS kon ver ta vu siø mo te rø nei tarp vy rø, o
vy res ni nei 50 me tø IS sir gæ pa cien tai tu rë jo dau giau simp to mø,
tarp ku riø bu vo pa to lo gi nis Ba bins kio re flek sas, nu sil pu si rau me -
nø jë ga, atak si ja ir su tri kæ gi lie ji ju ti mai.

Rak ta þo dþiai: ið së ti në skle ro zë, kon ver si ja, de mie li ni za ci -
ja, kli ni ki niai bruo þai.
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