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Abstract: The pathophysiology of pain in multiple sclerosis (MS) is poorly understood, but there are multiple schools of 

thought. Different mechanisms are associated with causation of this pain e.g. acute pain due to inflammation; chronic or 

intermittent neuropathic pain related to central nervous system (CNS) lesions; pain secondary to spasticity, spasms and 

muscle cramps from higher motor neuron lesions; and musculoskeletal pain from adopting maladaptive body positions and 

general physical deconditioning. Similarly evidence for treating pain in MS is limited. Treatment is often based on 

anecdotal reports and clinical experience as there is scarcity of randomized placebo-controlled trials for evidence of 

pharmacological treatment of pain in MS. The aim of this article is to provide a brief review of current concepts about the 

nature, causes and management of pain in MS. 
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1. Introduction 

Multiple sclerosis(MS) is primarily a chronic 

inflammatory disorder of the brain and spinal cord, 

characterized by episodes of neurological dysfunction due 

widespread microglial activation associated with extensive 

and chronic neurodegeneration, the clinical correlate of 

which is progressive accumulation of disability[1, 2]. 

Worldwide incidence of multiple sclerosis is 3.6 per 100,000 

person-years in women and 2 per 100,000 person-years in 

men and it affects 2.5 million people worldwide [3, 4].  

It was once thought to be a “painless” disease[5]. But 

research has shown that chronic pain is a significant problem 

among persons with MS [6-11]. In this article we discussed 

in brief current concepts about the burden, nature, causes and 

management of pain in MS. 

1.1. Prevalence of Pain in MS 

Foley et al.[12] systematically identified prospective 

studies detailing pain prevalence in definite MS. They used 

pooled prevalence estimates, explored heterogeneity using 

meta-regression, and analyzed prevalence of the disease, 

using both estimates at disease milestones and longitudinal 

studies (Table 1).  

1.2. Types of Pain in MS 

Multiple mechanisms are associated with causation of pain 

in MS e.g. acute pain due to inflammation; chronic or 

intermittent neuropathic pain related to central nervous 

system (CNS) lesions; pain secondary to spasticity, spasms 

and muscle cramps from higher motor neuron lesions; and 

musculoskeletal pain from adopting maladaptive body 

positions and general physical deconditioning [13]. But 

Truini et al. [14] suggested that pain might be more 

effectively classified and treated according to symptoms and 

underlying mechanisms (Table 2). The new mechanism-

based classification proposed distinguishes following types 

of MS-related pain: 

1.2.1. Continuous Central Neuropathic Pain 

Central pain is an important symptom in MS (around 

30%) and causes much suffering [15]. It is described as a 

continuous, aching, pricking or burning pain that is 

typically bilateral and worse at night, predominantly 

affecting the legs and feet. It may also be exacerbated by 

physical activity[16]. The pain is intense with small to 

moderate spontaneous variation. Central neuropathic pain 

(CNP) is believed to be a consequence of damage to 

myelinated nerves in the CNS, and can be propagated by 
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two mechanisms:  

1. Generation of ectopic impulses at demyelinated 

lesions in response to neural damage[17].  

2. Interruption of inhibitory impulses from the brain, 

which removes the modulation of afferent A-delta and C 

pain pathways.  

The absence of inhibitory impulses means that stimuli 

from peripheral receptors, which are normally below the 

threshold to generate pain, can now register pain. 

1.2.2. Intermittent Central Neuropathic Pain 

• Lhermitte’s phenomenon 

Some patients with MS have a transient, short-lasting 

sensation at the back of the neck, lower back or other parts of 

the body following forward bending of the neck. The 

sensation, known as Lhermitte’s phenomenon, is usually 

electric-like but can be tingling, buzzing or otherwise. It 

propagates rapidly and disappears on resuming normal 

posture. It is caused by demyelination in the cervical spinal 

cord due to MS, but can also occur in other cervical spine 

disorders (such as demyelination of posterior columns from 

cisplatin therapy, pernicious anemia or from cervical herpes 

zoster) [18]. 

• Trigeminal neuralgia 

In general population trigeminal neuralgia (TN) mainly 

affects people over 60. Among people over 60, it  has a 

prevalence of 0.1–0.2 per thousand and an incidence 

ranging from about 4–5/100 000/year to 20/100 

000/year[19]. Lifetime prevalence of TN was estimated to 

be 0.3% [10 of 3336; 95% CI 0.1-0.5%] [20]. Among MS 

cases, its prevalence was 2% to 6.3% [9, 21]. TN leads to 

paroxysms of short-lasting but very severe pain. Between 

attacks, patients are usually asymptomatic, but a constant 

dull background pain persists in some cases [22]. MS-

related TN is more likely to be bilateral and they tend to be 

younger than non-MS TN patients [16]. 

1.2.3. Musculoskeletal Pain 

Musculoskeletal pain is common in MS. It is thought to 

be aggravated by abnormal gait, abnormal posture, 

prolonged immobility and wheelchair use [17]. 

• Low back pain 

The prevalence of back pain in people with MS has been 

reported to be between 14% and 39% [23-25]. Some 

authors have suggested that back pain and burning in the 

extremities are the most common complaints reported by 

this population [23, 26]. Chronic low back pain is most 

commonly due to abnormal stresses on the paravertebral 

muscles resulting in degenerative changes and facet joint 

problems, in addition to the effects of spasticity, bad 

posture and improper seating[17, 26, 27]. We should not 

forget that it may be caused by underlying conditions such 

as osteoporosis and demyelinating lesion in the spinal cord 

[26]. 

• Painful tonic spasms  

Painful tonic spasms are caused by spontaneous 

discharges from damaged axons spreading to adjacent 

nerves. They are associated with demyelinating lesions in 

the basal ganglia, cerebral peduncle, internal capsule, 

medulla and spinal cord. They may be triggered by touch, 

movement, hyperventilation or emotions and can occur 

several times per day. Each episode lasts less than 2 

minutes [16, 28]. Patients with pain were significantly more 

often spastic[10]. 

1.2.4. Mixed Neuropathic and Non-Neuropathic Pain 

• Headache  

MS can cause headaches[29]. The association between 

migraine and MS is biologically plausible and has been 

confirmed by general studies[30].  Migraine is three-times 

more common in MS patients than in the general 

population; and the MS-migraine group was more 

symptomatic than the MS-no headache group[31]. Lifetime 

prevalence of any type of headache is estimated to be 

35.5%; 21.4% of MS patients have had a tensive headache, 

16% have suffered from migraine and 1.9% has had both. 

Among MS patients suffering from migraine, 9.2% had 

aura, while 90.8% did not [32]. 

2. Methods of Treatment of Pain in 

Multiple Sclerosis 

In general, the evidential basis for choosing how to treat 

pain in MS is limited. Treatment is often based on 

anecdotal reports and clinical experience because 

randomized placebo-controlled trials (RCTs) concerning 

pharmacological treatment of pain in MS are scarce [14, 

33]. Most of these RCTs did not collect detailed 

information about the type and intensity of pain, but only 

collected a small amount of information as part of assessing 

quality of life or spasticity. Many trials assessed cannabis 

derivatives, but there is lack of documented  RCT on the 

drugs that have for long been most popular in treating 

neuropathic pain (amitriptyline and carbamazepine) or are 

currently popular (pregabalin and serotonin noradrenaline 

reuptake inhibitors)[34, 35]. 

2.1. Treatment of Painful Tonic Spasms (PTS) 

Treatments of PTS are variable. Anecdotal medications 

such as baclofen, benzodiazepines, gabapentin and 

carbamazepine are used. In open-label studies gabapentin 

and tiagabine were reported to be effective [36, 37]. In 

another open-label study, botulinum toxin was found to be 

effective for PTS [38]. PTS is treated with these anecdotal 

drugs, but definitive evidence is still lacking. 

2.2. Treatment of Low Back Pain 

The use of NSAIDs or opioids for treating back pain in 

patients with MS does not differ from the treatment of low 

back pain in the general population [17, 33].  

2.3. Treatment of Neuropathic Pain 

• Tricyclic antidepressants 

Amitriptyline, nortriptyline and clomipramine are 
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commonly-used tricyclic antidepressants for the treatment 

of central neuropathic pain in MS. Drowsiness, 

constipation, urinary retention and hypotension are 

common adverse effects. Though commonly used, the 

evidence for optimal dosing regimens has not been 

evaluated in randomized clinical trials of patients with 

MS[33].  

• Antiepileptic medications 

Carbamazepine, gabapentin, pregabalin, levetiracetam 

and lamotrigine are frequently used in pain management. 

But adverse effects accompany these medications and this 

may limit their use in many patients who are unable to 

tolerate them at the doses required to reach efficacy. 

Antiepileptic medications may be appropriate in some 

people with MS pain, but the evidential basis for this 

treatment is weak, due to the small numbers and 

uncontrolled designs[33]. 

• Intrathecal baclofen 

Intrathecal baclofen is used in patients with MS with 

spinal lesions. But the evidence is weak to support the 

administration of intrathecal therapy and its use should be 

carefully determined on an individual basis when oral 

therapy is not tolerated or is ineffective[33]. 

• Opioid analgesics 

Opioid analgesics are used for relief of pain in patients 

with MS. Their role in neuropathic pain is controversial. 

The literature is scarce on the effects of oral morphine and 

tramadol for the treatment of neuropathic pain in MS[33].  

• Anaesthetic and Antiarrhythmic Agents 

Lidocaine and mexilletine are used in tonic seizures and 

paroxysmal pain. There have been good results in some 

cases, but this should be regarded as only observational 

evidences[33]. 

• Cannabinoids  

Cannabinoids have been among the few pain treatments 

studied in well designed, randomized, placebo-controlled 

trials. Because pain in MS is quite heterogeneous, 

additional studies of cannabinoids should differentiate the 

origins of pain syndromes in order to help identify 

cannabinoid responders. Evidence confirms that the 

frequency and severity of adverse events with the use of 

cannabinoids is significant. So it must be taken into 

consideration if cannabinoids are to ever become a 

mainstream therapeutic option for neuropathic pain in 

MS[33]. 

2.4. Treatment of Trigeminal Neuralgia 

Treatment of trigeminal neuralgia in MS is based on 

studies of idiopathic TN and usually consists of 

antiepileptic medications such as carbamazepine and 

lamotrigine [33, 39]. Gabapentin, topiramate and 

prostaglandin E1 analogue misoprostol are reported to be 

effective in some open label studies [40-45]. For patients 

who are refractory to medical therapy, Gasserian ganglion 

percutaneous techniques, gamma-knife surgery and 

microvascular decompression are the most promising 

invasive treatment options[22]. The evidential basis is 

inadequate as the majority of studies on medications for 

trigeminal neuralgia are done on open-label design. 

Inadequacy of sample size and the inability to perform 

placebo-controlled studies due to ethical considerations 

further limit our ability to provide evidences for optimal 

treatment of trigeminal neuralgia.  

2.5. Treatment of Lhermitte’s Phenomenon 

Most subjects who experience Lhermitte’s phenomenon 

do not seek treatment. A low dose of carbamazepine is used 

in persistent cases to reduce frequency and severity [18, 33]. 

2.6. Non-Pharmacological Treatment of Pain in MS  

There is no consensus in the medical community 

regarding which therapies are considered alternative, 

complementary, or unconventional[46]. However, 

complementary and alternative medicine has been defined 

as “unconventional medicine” [47] and the term generally 

refers to forms of treatment not taught widely in medical 

schools or not typically available in hospitals [48, 49]. 

Three types of non-disease-modifying agents (non-DMA) 

are used by patients with multiple sclerosis: (1) dietary 

supplements (e.g. vitamins and minerals); (2) exercise 

modalities, including yoga; and (3) therapies that may be 

considered “true” complementary and alternative medicine 

(CAM), such as acupuncture, chiropractic, and massage 

therapy[46]. Along with these we can consider mainstream 

treatments and therapies for patients with multiple sclerosis, 

such as osteopathic manipulative treatment (OMT), 

physical therapy and behavioral therapy.  

CAM has become popular for the management of 

symptoms among people with MS [50, 51]. A survey [52] 

indicated that 50-75% of MS patients use CAM, often 

reporting improvement in function, decreased symptom 

severity and dissatisfaction with conventional treatment [50, 

53]. Indeed, 66% of participants in another survey[51] 

reported improvements in their symptoms following CAM. 

However, in spite of the popularity of these therapies, little 

scientific evidence exists as to their benefits [50, 51]. Most 

importantly these studies did not look at about relief of pain 

in MS [26]. Tai Chi, meditation and hypnotherapy may 

serve to increase quality of life and reduce pain in MS[54]. 

Several studies have reported positive effects of reflexology 

in the treatment of pain; however, there is scarcity of 

randomized controlled clinical trials for the treatment of 

pain in MS. One RCT reported that precision reflexology 

was not superior to sham treatment. However, both 

treatments achieved clinically significant improvements for 

MS symptoms via a possible placebo effect or stimulation 

of reflex points in the feet using non-specific massage [26]. 

A quasi-experimental trial comparing the effects of self-

hypnosis training (HYP) with progressive muscle 

relaxation (PMR) showed reduction in pain intensity and 

pain interference in MS subjects.  HYP-condition 

participants reported significantly greater decreases in pain 

and pain interference than PMR-condition participants, and 
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gains were maintained at 3-month follow-up [49]. But there 

has been no RCT on hypnosis in MS pain.  A pilot study 

has demonstrated that transcutaneous electrical nerve 

stimulation has clinical relevance as a non-pharmacological 

method of pain relief for low back pain in people with MS 

[55]. But again in this field no RCT is available. 

3. Role of Rehabilitation 

Improved understanding of pain prevalence, chronic 

pain-related disability and impact on quality of life in 

persons with MS and early intervention may contribute to 

the overall well-being and this will decrease pain related 

disability in this population[56]. A recent study revealed 

that patient with longer duration of MS, reported higher 

disability, severely limiting their daily activities due to pain 

[57]. A multidisciplinary rehabilitation approach with 

access to specialized chronic pain management clinics can 

minimize pain-related disability in this group. More 

emphasis should be given to spasticity management, 

psychological and psychosocial support and factors 

impacting chronic pain contributing to limitation in activity 

and participation[57]. 

Table 1. Pain prevalence in MS[12] 

 Quantified prevalence 95% CI 

Overall pain prevalence 63% 55-70% 

Headache 43% 33-52% 

Neuropathic extremity pain 26% 7-53% 

Back pain 20% 13-28% 

Painful spasms 15% 8.5-23% 

Lhermitte’s sign 16% 10-25% 

Trigeminal neuralgia 3.8% 2-6% 

Table 2. Types of pain in MS 

Pain type as classified by 

Truini et al.[14] 

Pain type as classified by 

O’Connor et al.[13] 

Neuropathic pain 

Ongoing extremity pain (12–

28 %) 
Continuous central neuropathic pain 

Trigeminal neuralgia (2–5 %) Intermittent central neuropathic pain 

Lhermitte's phenomenon (15 %) Intermittent central neuropathic pain 

Painful tonic spasms (6-11 %) Musculoskeletal pain 

Spasticity pain (50 %) Musculoskeletal pain 

Nociceptive pain 

Nerve trunk pain associated with optic neuritis (8 %) 

Musculoskeletal pains induced by postural anomalies 

Back pain (10–16 %) Musculoskeletal pain 

Migraine (34 %) 
Mixed neuropathic and non-

neuropathic pain 

Tension-type headache (21 %) 
Mixed neuropathic and non-

neuropathic pain 

Treatment-induced pains  

Other pains  

4. Conclusion 

Pain in multiple sclerosis is an often-overlooked and 

poorly-treated complication of this common cause of 

neurological disability. Treatment of MS patients’ pain 

should be specific for each type of pain - nociceptive or 

neuropathic - and should be based on a multidisciplinary 

multimodal approach to best improve patient outcomes. 

The evidential basis for treatment of chronic pain in MS 

should be strengthened. 
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