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Introduction: Neuropathic extremity pain is one of the most common 
symptoms of multiple sclerosis (MS). This study was aimed to evaluate 
and compare the frequency and severity of neuropathic extremity pain 
in subtypes of MS.

Methods: Patients with the diagnosis of MS were included in the study, 
consecutively. Patients’ demographic and clinical data were recorded. 
Patients’ pain severity was assessed with visual analog scale (VAS). For 
the evaluation of neuropathic pain Leeds assessment of neuropathic 
symptoms and signs (LANSS) and douleur neuropathique 4 questions 
(DN4) were used. Disability was assessed with the Extended Disability 
Status Scale (EDSS).

Results: One hundred and three patients were included and 82.5% of 

them had relapsing-remitting (RR) MS. According to LANSS and DN4, 
47.6% of patients had neuropathic pain. Female patients had significantly 
higher pain scores. There was no significant difference between the 
subtypes of MS based on having neuropathic pain. Patients with 
seconder progressive (SP) MS had significantly higher EDSS. A significant 
positive correlation was detected between EDSS score and duration of 
disease.

Conclusion: Regardless of the MS subtype patients had neuropathic 
pain. Patients with SP had significantly higher disease duration and EDSS 
which were correlated with each other. All patients with the diagnosis of 
MS should be evaluated for neuropathic pain.
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Multiple sclerosis (MS), as an autoimmune inflammatory demyelinating 
disease of the central nervous system, is one of the important causes of 
disability in young adults (1). MS phenotypes are mainly categorized into 
two groups either relapsing-remitting or progressive. MS subtypes are 
further classified into 4 groups as clinically isolated syndrome, relapsing-
remitting (RR), secondary progressive (SP) and primary progressive MS 
(2). MS signs and symptoms include sensory symptoms on the face or 
extremities, unilateral visual loss, acute or subacute motor weakness, 
diplopia, gait disturbances, balance problems, Lhermitte’s sign, vertigo, 
bladder problems and pain (1).

According to the definition of International Association for the Study of 
Pain (IASP), pain is an unpleasant emotional sensation originating from 
a particular area of the body, related to or not due to tissue destruction, 
about a person’s past experiences (3). There are two main types of pain, 
nociceptive and neuropathic. Nociceptive pain is caused by somatic or 
visceral tissue damage. Neuropathic pain is caused by a lesion or disease 
in the somatosensory nervous system (4). The prevalence of neuropathic 
pain in MS was reported as 31% and lifetime prevalence of neuropathic 
extremity pain ranged between 12 and 28% (5).

This study aimed to evaluate and compare the subtypes of MS in terms of 
frequency and severity of neuropathic extremity pain.

METHODS
The study was approved by the local ethics committee of Acıbadem 
University (17.05.2018/ATADEK-2018 7/28). Between July 2018 and 
January 2019 the study was conducted in a tertiary care center. Patients 
aged 18–75 years diagnosed as MS according to McDonald criteria were 
included in the study consecutively (6). Patients with other neurological 
diseases, head trauma, diabetes mellitus, and patients with a history of 
cranial or spinal surgery were excluded.

Demographic and clinical data of the patients were recorded. Detailed 
physical examination including sensory and motor examination was 
performed. Extended Disability Status Scale (EDSS) was used to evaluate 
disability in MS (7). Patients’ pain severity was assessed by the Visual 
Analog Scale (VAS). For the assessment of neuropathic pain, the Leeds 
assessment of neuropathic symptoms and signs (LANSS) and douleur 
neuropathique 4 questions (DN4) were used. LANSS is composed of two 
parts including pain questionnaire and sensory testing. A score of 12 or 
more was classified as neuropathic pain in the LANSS scale (8, 9). DN4 
questions contained both interview with and examination of the patient. 
The cut-off value for the diagnosis of neuropathic pain was 4/10 (10).

Statistical Analysis
The IBM SPSS Statistics 22 (SPSS IBM, Turkey) program was used for 
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statistical analysis. The normality of the parameters was assessed with the 
Kolmogorov-Smirnov test. Mean, median, standard deviation, minimum, 
maximum, and frequency were used as descriptive statistical methods. 
If the data normally distributed, the Student’s t-test was used to make 
comparisons between the parameters, and the Mann-Whitney U test 
was used to make comparisons between the parameters that were not 
normally distributed. The chi-square test was used to compare qualitative 
data. For the analysis of the correlation between the parameters, the 
Pearson test was performed. Significance was assessed at p<0.05 level, 
95% confidence interval.

RESULTS
One hundred and three patients were included in the study and 29 were 
male and 74 were female. The mean duration of MS was 83.66±80.99 
months. While RR MS was present in 82.5% of the patients, SP MS 
was present in 17.5% of all patients. Eighty-five percent of all patients 
complained of neuropathic pain, 42% of all patients had unilateral 
(unilateral upper extremity, unilateral lower extremity, and unilateral 
lower and upper extremity) neuropathic pain. According to LANSS (≥12) 
and DN4 (>4), neuropathic pain was found in 47.6% of the patients 
(Table 1). When RR MS and SP MS were evaluated for the presence of 
neuropathic pain, 44.7% of RR MS and 61.1% of SP MS had neuropathic 
pain and this difference was not statistically significant (0.205) (Table 1).

When the demographic and clinical data of the patients according to the 
MS subtype were compared, the mean age and duration of MS diagnosis 

were higher in patients with SP MS compared to RR MS. However, there 
was no statistical significance in pain scores according to VAS, DN4, and 
LANSS. Again, there was no significant difference between the two groups 
in terms of neuropathic pain anamnesis. (Table 1). On the other hand, 
when the pain scores were analyzed according to the gender; female 
patients had significantly higher VAS, LANSS and DN4 scores (Table 2).

When EDSS scores were evaluated, the median was 2 in RR MS and 6.5 
in SP MS and this difference was statistically significant. EDSS scores 
were compared to the presence of the neuropathic pain according to 
the LANSS and DN4 and patients with neuropathic pain had higher EDSS 
scores but this difference was not statistically significant (Table 3). When 
the same analysis was performed for RR and SP MS as a subgroup, again 
there was no significant difference (Table 3). The correlation analysis was 

Table 1. Clinical and demographical data of the patients

All Patients  
(n=103)

RR MS  
(n=85)

SP MS  
(n=18) p

Age (mean ± SD) (years) 37.52±10.80 35.41±10.06 47.50±8.50 0.00011

Sex, M/F (%)  28.2/71.8 29.4/70.6 22.2/77.8 0.3802

Disease duration mean ± SD  
(min-max) (months)

83.66±80.99  
(1–360)

 65.54±65.58  
(16–60)

169.27±93.30  
(1–360)

0.00013

VAS mean ± SD (median) 4.31±2.62 (5) 4.16±2.56 (4) 5.0±2.86 (5) 0.2423

LANSS mean ± SD (median) 8.92±6.44 (8) 8.43±6.23 (8) 11.22±7.09 (11.5) 0.1333

DN4 mean ± SD (median) 3.88±2.75 (4) 3.74±2.81 (4) 4.55±2.43 (5) 0.2053

Neuropathic pain in patient history 
(Yes/No) (%) 

85.4/15.6 83.5/16.5 94.4/5.6 0.2332

Neuropathic pain based on LANSS and DN4  
(Yes/No) (%) 

47.6/52.4 44.7/55.3 61.1/38.9 0.2052

EDSS mean ± SD (median) 2.90±1.96 (2.5) 2.30±1.41 (2) 5.72±1.71 (6.5) 0.00013

Localization of neuropathic 
pain (%) (n)

Unilateral upper extremity
Bilateral upper extremities
Unilateral lower extremity
Bilateral lower extremities

All extremities
Unilateral upper and lower 

extremities

16.5 (17)

9.7 (10)

9.7 (10)

22.3 (23)

12.6 (13)

14.6 (15)

18.8 (16)

10.6 (9)

9.4 (8)

20 (17)

9.4 (8)

15.3 (13)

5.6 (1)

5.6 (1)

11.1 (2)

33.3 (6)

27.8 (5)

11.1 (2)

0.2002

1 Student t test.
2 Chi-square test.
3 Mann-Whitney U test.
* Statistical tests performed for the comparison of RR MS and SP MS groups.
DN4, douleur neuropathique 4 questions; EDSS, extended disability status scale; LANSS, Leeds assessment of neuropathic symptoms and signs; F, female; M, male; MS, multiple 
sclerosis; RR, relapsing remitting, SP, secondary progressive; SD, standard deviation; VAS, visual analog scale. 

Table 2. Comparison of pain and disability according to gender

Female (n=74) Male (n=29) p

VAS mean ± SD (median) 4.85±2.47 (5) 2.93±2.53 (4) 0.001*

LANSS mean ± SD (median) 9.95±6.15 (9) 6.27±6.52 (5) 0.006*

DN4 mean ± SD (median) 4.21±2.75 (4) 3.03±2.63 (3) 0.048*

EDSS mean ± SD (median) 2.90±2.07 (2.5) 2.89±1.68 (2.5) 0.773*

* Mann-Whitney U test.
DN4, douleur neuropathique 4 questions; EDSS, extended disability status scale; 
LANSS, Leeds assessment of neuropathic symptoms and signs; VAS, visual analog scale. 
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47.6% and it was found higher compared to the aforementioned studies. 
However, in a recent study, 40.3% of 426 MS patients had neuropathic 
pain syndromes (14). The difference can be caused by the duration of 
the disease or the criteria used for the diagnosis. In that study, Solaro et 
al found that patients with pain had a higher EDSS score and a longer 
disease duration (14). In our study, although the patients with neuropathic 
pain had tendency to have a higher EDSS score, no significant correlation 
was detected. However, we detected a moderate correlation between 
EDSS and the duration of disease. Since MS is diagnosed at early ages 
(20–40 years) Conradsson et al. aimed to evaluate the changes in 
disability and its relation with disease severity over 10 years. Mean 
EDSS scores and patients’ dependency were increased. They found this 
increase was more prominent in patients with moderate/severe MS (15). 
In our study patients with SP MS had longer disease duration and higher 
EDSS. Although patients with SP MS had tendency to higher neuropathic 
pain scores the difference was not significant. Since we included the 
consecutive patients who were admitted to our outpatient clinics, the 
percentage of patients having SP MS was low, with an increasing number 
of patients the difference can be more prominent. However, in our study, 
the percentage of patients with RR MS (82.5%) was compatible with 
literature (85%) (16–18).

Pain in MS was related to the older age, female gender, disease duration, 
concomitant mental disorders, and progressive type MS (11, 19, 20). 
Consistent with this data, we found that female patients had significantly 
higher VAS, LANSS, and DN4 but we could not detect a correlation 
between the disease duration and pain scores. Other than this, we did not 
evaluate the patients’ psychiatric status such as depression which is one 
of the limitations of the study. The other limitation was its cross-sectional 
design and it had no follow-up data.

In conclusion, both types of MS had high rates of neuropathic pain and 
female patients had higher pain scores. Patients with SP MS had longer 
disease duration and they were more disabled. All patients with the 
diagnosis of MS should be evaluated and examined for neuropathic pain.

Ethics Committee Approval: All procedures performed in accordance with the ethical 
standards of the institutional and/or national research committee and with the 1964 
Helsinki Declaration and its later amendments or comparable ethical standards. The 
study was approved by the local ethics committee of Acıbadem University (17.05.2018/
ATADEK-2018 7/28). The manuscript has three authors and each author is responsible for 
the content and writing of the paper.

Informed Consent: Informed consent was obtained from all individual participants 
included in the study.

Peer-review: Externally peer-reviewed.

Author Contributions: Concept - EA, TÖÜ, SD; Design - EA, TÖÜ, SD; Supervision - 
EA, TÖÜ, SD; Resource - EA, TÖÜ, SD; Materials - EA, TÖÜ, SD; Data Collection and/ or 
Processing - EA, TÖÜ, SD; Analysis and/or Interpretation - EA, TÖÜ, SD; Literature Search 
- EA, TÖÜ, SD; Writing -  EA, TÖÜ, SD; Critical Reviews - EA, TÖÜ, SD.

Conflict of Interest: All the authors have no conflict of interest to declare.

Financial Disclosure: There has been no significant financial support for this work that 
could have influenced its outcome.

REFERENCES
 1. Noseworthy JH, Lucchinetti C, Rodriguez M, Weinshenker BG. Multiple 

sclerosis. N Engl J Med 2000;343:938–952. [CrossRef]
 2. Lublin FD, Reingold SC, Cohen JA, Cutter GR, Sørensen PS, Thompson AJ, 

Wolinsky JS, Balcer LJ, Banwell B, Barkhof F, Bebo B, Calabresi PA, Clanet M, 
Comi G, Fox RJ, Freedman MS, Goodman AD, Inglese M, Kappos L, Kieseier 
BC, Lincoln JA, Lubetzki C, Miller AE, Montalban X, O’Connor PW, Petkau J, 
Pozzilli C, Rudick RA, Sormani MP, Stuve O, Waubant E, Polman CH. Defining 
the clinical course of multiple sclerosis: the 2013 revisions. Neurology 
2014;83:278–286. [CrossRef] 

Table 3. EDSS scores of MS types based on the presence of 
neuropathic pain

Neuropathic 
Pain Present 

(n=49)

Neuropathic 
Pain Not Present 

(n=54) p
EDSS scores of RR MS 2.48±1.64 2.15±1.20 0.298*

EDSS scores of SP MS  6.28±0.90 5.36±2.03 0.459*

EDSS scores of all MS 3.13±2.10 2.69±1.81 0.216*

* Mann-Whitney U test.
EDSS, extended disability status scale; MS, multiple sclerosis; RR, relapsing remitting; 
SP, secondary progressive. 

Table 4. Correlations between pain parameters, disease duration and 
disability

Disease Duration EDSS

VAS
r 0.143 0.122

p 0.151 0.220

LANSS
r 0.073 0.078

p 0.463 0.431

DN4
r -0.045 0.048

p 0.651 0.632

EDSS
r 0.486 -

p 0.0001 -

* Pearson test.
DN4, douleur neuropathique 4 questions; EDSS, extended disability status scale; 
LANSS, Leeds assessment of neuropathic symptoms and signs; VAS, visual analog scale. 

performed between LANSS, DN4, duration of disease and EDSS, and only 
significant correlation was present between EDSS score and duration of 
disease, moderately (p=0.0001, r=0.486) (Table 4).

DISCUSSION
Relapsing-remitting MS was present in 82.5% of 103 patients and 47.6% 
of all patients had neuropathic pain according to LANSS and DN4. There 
was no significant difference between the frequencies of neuropathic 
pain according to the MS subtype. Mean age, duration of MS diagnosis, 
duration of neuropathic pain, and EDSS score were higher in patients 
with SP MS. There was a moderately significant correlation between EDSS 
score and duration of MS.

Pain in MS can be classified as 1) central neuropathic pain including 
dysesthetic extremity pain, trigeminal neuralgia, Lhermitte’s sign, 2) 
painful tonic spasms, 3) back pain, and 4) headache (11). In a more 
recent classification, it was examined in 4 groups such as neuropathic 
pains, nociceptive pains, mixed pains, and other pains. Neuropathic 
pains consisted of dysesthetic extremity pain, trigeminal neuralgia, and 
Lhermitte’s phenomenon. Dysesthetic extremity pain was defined as 
deafferentation pain secondary to lesions in the spino-thalamocortical 
pathways (5). A lesion of somatosensory brain regions or their connecting 
pathways is the cause of the neuropathic pain in MS (12). Prevalence of 
pain in MS is around 63%, and that it is composed of a variety of pain 
syndromes including neuropathic extremity pain (13). The prevalence of 
neuropathic extremity pain ranged between 12 and 28% and this type 
of pain is more common in patients with the primary progressive or the 
progressive-relapsing types of MS, and lowest in the relapsing-remitting 
type. Patients with this type of pain tend to be more disabled than those 
without pain (5). In this study, the prevalence of neuropathic pain was 

https://doi.org/10.1056/nejm200009283431307
https://doi.org/10.1212/wnl.0000000000000560


Ata et al. Neuropathic Extremity Pain in Multiple Sclerosis Arch Neuropsychiatry 2021;58:213−216

216

 3. Aydede M. Defending the IASP definition of pain. The Monist 2017;100:439–
464. [CrossRef] 

 4. Kumar KH, Elavarasi P. Definition of pain and classification of pain disorders. 
J Adv Clin Res Insights 2016;3:87–90. [CrossRef] 

 5. Truini A, Barbanti P, Pozzilli C, Cruccu G. A mechanism-based classification of 
pain in multiple sclerosis. J Neurol 2013;260:351–367. [CrossRef] 

 6. Polman CH, Reingold SC, Banwell B, Clanet M, Cohen JA, Filippi M, Fujihara 
K, Havrdova E, Hutchinson M, Kappos L, Lublin FD, Montalban X, O’Connor 
P, Wollheim MS, Thompson AJ, Waubant E, Weinshenker B, Wolinsky JS. 
Diagnostic criteria for multiple sclerosis: 2010 revisions to the McDonald 
criteria. Ann Neurol 2011;69:292–302. [CrossRef] 

 7. Kurtzke JF. Rating neurologic impairment in multiple sclerosis: an expanded 
disability status scale (EDSS). Neurology 1983;33:1444–1444. [CrossRef] 

 8. Bennett M. The LANSS Pain Scale: the Leeds assessment of neuropathic 
symptoms and signs. Pain 2001;92:147–157. [CrossRef] 

 9. Yucel A, Senocak M, Orhan EK, Cimen A, Ertas M. Results of the Leeds 
assessment of neuropathic symptoms and signs pain scale in Turkey: a 
validation study. J Pain 2004;5:427–432. [CrossRef] 

 10. Bouhassira D, Attal N, Alchaar H, Boureau F, Brochet B, Bruxelle J, Cunin G, 
Fermanian J, Ginies P, Grun-Overdyking A, Jafari-Schluep H, Lantéri-Minet 
M, Laurent B, Mick G, Serrie A, Valade D, Vicaut E. Comparison of pain 
syndromes associated with nervous or somatic lesions and development of a 
new neuropathic pain diagnostic questionnaire (DN4). Pain 2005;114:29–36. 
[CrossRef] 

 11. O’Connor AB, Schwid SR, Herrmann DN, Markman JD, Dworkin RH. 
Pain associated with multiple sclerosis: systematic review and proposed 
classification. Pain 2008;137:96–111. [CrossRef] 

 12. Scholz J, Finnerup NB, Attal N, Aziz Q, Baron R, Bennett MI, Benoliel R, 
Cohen M, Cruccu G, Davis KD, Evers S, First M, Giamberardino MA, Hansson 
P, Kaasa S, Korwisi B, Kosek E, Lavand’homme P, Nicholas M, Nurmikko T, 
Perrot S, Raja SN, Rice ASC, Rowbotham MC, Schug S, Simpson DM, Smith 
BH, Svensson P, Vlaeyen JWS, Wang SJ, Barke A, Rief W, Treede RD. The IASP 
classification of chronic pain for ICD-11: chronic neuropathic pain. Pain 
2019;160:53–59. [CrossRef] 

 13. Foley PL, Vesterinen HM, Laird BJ, Sena ES, Colvin LA, Chandran S, MacLeod 
MR, Fallon MT. Prevalence and natural history of pain in adults with multiple 
sclerosis: systematic review and meta-analysis. Pain 2013;154:632–642. 
[CrossRef] 

 14. Solaro C, Cella M, Signori A, Martinelli V, Radaelli M, Centonze D, Sica F, 
Grasso MG, Clemenzi A, Bonavita S, Esposito S, Patti F, D’Amico E, Cruccu 
G, Truini A. Identifying neuropathic pain in patients with multiple sclerosis: 
a cross-sectional multicenter study using highly specific criteria. J Neurol 
2018;265:828–835. [CrossRef] 

 15. Conradsson D, Ytterberg C, von Koch L, Johansson S. Changes in disability 
in people with multiple sclerosis: a 10-year prospective study. J Neurol 
2018;265:119–126. [CrossRef] 

 16. Weinshenker BG. Natural history of multiple sclerosis. Ann Neurol 
1994;36:S6–S11. [CrossRef] 

 17. Noseworthy JH. Progress in determining the causes and treatment of 
multiple sclerosis. Nature 1999;399:A40–A47. [CrossRef] 

 18. Dutta R, Trapp BD. Relapsing and progressive forms of multiple sclerosis-
insights from pathology. Curr Opin Neurol 2014;27:271–278. [CrossRef] 

 19. Brola W, Mitosek-Szewczyk K, Opara J. Symptomatology and pathogenesis 
of different types of pain in multiple sclerosis. Neurol Neurochir Pol 
2014;48:272–279. [CrossRef] 

 20. Ehde D, Osborne T, Hanley M, Jensen M, Kraft G. The scope and nature 
of pain in persons with multiple sclerosis. Mult Scler 2006;12:629–638. 
[CrossRef] 

https://doi.org/10.1093/monist/onx021
https://doi.org/10.15713/ins.jcri.112
https://doi.org/10.1007/s00415-012-6579-2
https://doi.org/10.1002/ana.22366
https://doi.org/10.1212/wnl.33.11.1444
https://doi.org/10.1016/s0304-3959(00)00482-6
https://doi.org/10.1016/j.jpain.2004.07.001
https://doi.org/10.1016/j.pain.2004.12.010
https://doi.org/10.1016/j.pain.2007.08.024
https://doi.org/10.1097/j.pain.0000000000001365
https://doi.org/10.1016/j.pain.2012.12.002
https://doi.org/10.1007/s00415-018-8758-2
https://doi.org/10.1007/s00415-017-8676-8
https://doi.org/10.1002/ana.410360704
https://doi.org/10.1038/399a040
https://doi.org/10.1097/wco.0000000000000094
https://doi.org/10.1016/j.pjnns.2014.07.009
https://doi.org/10.1177/1352458506071346

