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Abstract. The affiliation of multiple sclerosis (MS) with other immune system and inflammatory illnesses like transverse myelitis (TM) has 

been a theme of interest. Even though, previous investigations tried to elucidate the relationship between these two illnesses, it remained 

unclear because of restricted and incompatible information in this subject. In this review, we researched the etiology, pathophysiology, 

epidemiology and treatments of MS and TM according to accessible articles in valid databases. We figured out multiple sclerosis (MS) can 

be associated with transverse myelitis (TM) in a number of aspects and longitudinal expanse of brain and spinal cord lesions found by MRI, 

presence of DRB1*1501 allele, and etc. However, further research is fundamental to perceive the remarkable relationship between multiple 

sclerosis and transverse myelitis in field of neurodegenerative diseases. An appraisal of research studies published in various bibliographic 

databases including PubMed, Medscape, and Google scholar were used. A total of 57 articles were sought and reviewed. Results were 

classified into 6 specific subtitles including prevalence and incidence rates, complications, common cerebrospinal fluid (CSF) agents and 

factors, prognosis and diagnosis, treatment, and finally risk factors. Research articles were reviewed and analyzed for information regarding 

each subject. In this study, we aimed to review articles that detected links between TM and MS and those that described different aspects of 

these correlations. It was observed that in various aspects MS and TM had Strong as well as weak correlations. On the other hand, we 

discussed that the lack of common appropriate treatment caused the inability to restrict symptoms on patients in either disease. Further trials 

on candidate therapies may result in new reliable treatments with acceptable adverse effects. 
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Introduction 

Multiple sclerosis (MS) is a chronic central nervous 

system disease with cognitive and depressive disorders [1]. 

The last reports revealed that MS pathogenesis is commonly 

observed in women more than in men and usually occurs in 

young adults [2-5]. In the last decades, MS prevalence 

significantly increased in European and American countries 

(up to more than 120 per 100,000) [2-6]. 

The symptoms of MS would present in different levels 

(e.g., mild, moderated, severe progression) [7]. Despite 

some studies suggested several hypothesizes, such as 

inflammatory mediated pathogenesis introduced by genetic 

deposition and environmental effects, the mechanisms of 

MS progression have remained unclear up to recent years 

[7-9]. Moreover, some other studies showed that different 

cytokines, induced by autoreactive T cells, play the main 

role in cerebral inflammation leading to MS progression [5, 

10]. Therefore, it is still required to investigate new 

associations and pathogenesis mechanisms to provide more 

reliable treatments for MS. 

Transverse myelitis (TM) is another neurological 

dysfunction that occurs in both brain hemispheres and 

would progress to the spinal cord as well [11]. Several 

reports in earlier years revealed that more than 9 million 

people present different TM symptoms worldwide, but 

approximately around 90% of them experience mild 

symptoms [12, 13]. TM has shown the most association with 

connective tissues disorders, such as systemic lupus 

erythematosus and Sjogren's syndrome [14]. Moreover, 

recent studies demonstrated that acute partial transverse 

myelitis (APTM) would remain monophasic or change its 

pathogenesis to MS symptoms [15].   On   the   other   hand,  
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other studies on APTM showed that shifting to MS may 

occur very rarely in some cases, but with a higher 

symptomatic presentation [16, 17]. However, attempts to 

explore new findings of the relationship between MS and 

TM have continued in the last two decades [18]. 

In recent years, several studies have been carried out to 

find new associations and develop novel therapies for 

neurological disorders. Therefore, in this study, we aim to 

review published articles to achieve links, promising 

treatments, and new common conditions for MS and TM 

patients. 

 

Links between TM and MS 

 

1. Prevalence and incidence 

One of the first observations showed that around 3% of 

adult patients with TM completely convert to MS [19].  

However, only 0.7% of patients with MS face acute TM, but 

the situation becomes different in the long term [20]. Further 

clinical observations revealed that approximately 80% of 

patients with partial TM may present MS symptoms in 3 

years [21]. A multi-central evaluation in New Mexico 

showed that more than 20 percent of TM cases would be 

induced by MS mechanisms [22]. Therefore, their 

remarkably observed correlation between TM and MS 

shows novel connections [23]. 

 

2. Complications 

Pediatrics with TM or MS have higher levels of working 

memory, social life, and attention problems [24].TM and 

MS patients would present the same complications, such as 

depression, pain, and fatigue [25]. Further studies showed 

that TM and MS patients have a higher risk for experiencing 

metabolic and cardiovascular disorders [26]. Therefore, 

patients with these disorders may face several life-long 

mental and psychological problems require us to find novel 

management and control their complications. 

 

3. Common CSF agents and factors 

Some studies tried to introduce new common agents 

between TM and MS. The evaluation of cerebrospinal fluids 

(CSF) in MS patients indicated that an increase in CSF 

concentration of oligoclonal bands (TM-related agents) has 

a significant correlation with MS and would develop MS 

symptoms after 34 months [22, 27-29]. Also, other trials 

showed that 14-3-3 proteins would elevate in patients with 

little recovered MS and acute TM [30, 31]. Earlier studies 

revealed that IL-17 would promote the level of IL-6 in 

inflammation disorders [32]. In 2008, Graber et al. 

demonstrated that IL-17 induces astrocytes to resect more 

IL-6 and develop TM and MS symptoms [33]. In contrast, 

other evaluations showed that MS agents found in CSF 

specimens had no reliable correlation with the development 

of recurrent TM [34]. Moreover, Myelin oligodendrocyte 

glycoprotein Immunoglobulin G is another diagnostic factor 

related to recurrent TM that provides MS-liked symptoms 

and caused multiple clinical misdiagnoses [35]. 

 

4. Prediction, diagnosis and prognosis 

In 1998, Scott et al. introduced a novel prognosis for MS.  

In this study, they revealed that the correlation of 

neurological disorders with MS development is more 

significant in acute TM [36]. Further investigations showed 

that symmetric sensory disorders have a higher prevalence 

in TM, while ATM-related asymptomatic lesions are the 

most remarkable prognosis for MS [23, 36]. Studies on 

adolescent patients with partial ATM indicated that the 

presence of relapses and MRI abnormalities in the brain 

predicts MS and results in higher complications [38]. 

On the other hand, in some situations, imaging would 

result in a misdiagnosis. In a recent study, Asnafi et al. 

showed that longitudinal extensive TM would be mistaken 

with multiple MS. This misdiagnosis would be prepared 

with simple axial imaging in suspected cases [39]. Moreover, 

imaging has low reliable efficiency in distinguishing 

between idiopathic ATM and MS, as patients with 

idiopathic ATM have a lower chance to show MS symptoms 

[29, 40]. Therefore, we require further studies to figure out 

more criteria and provide diagnostic approaches with more 

efficiency [41]. 

 

5. Risk factors  

Trials on antibody mutations indicated that the presence 

of immune system abnormalities is generally similar in both 

TM and MS. In a unique study, Ligocki et al. introduced 

antibody gene signature (AGS), as a novel risk factor for MS 

prediction. This study revealed that patients with a high 

concentration of AGS had a serious risk of MS appearance, 

but these results would not provide reliable biomarkers to 

certainly diagnose MS [42]. Another study on pediatric 

patients with MS and TM demonstrated that HLA-

DRB1*1501 allele, vitamin D abnormality, and viral 

infections, such as Epstein-Barr virus and cytomegalovirus, 

would increase the risk of MS and TM development [43].  

In 2008, Sellner et al. and revealed a complete list of MS 

risk factors. This observation indicated that partial ATM 

with IgG abnormalities, familial history of MS, serious 

complications at the beginning of symptoms, and brain MS-

related lesions confirmed by MRI, alongside oligoclonal 

bands would convert to MS more than the others [44]. 

Moreover, further studies added gender (being female), 

smoking, and the appearance of HLA-DR15 to the previous 

risk factors of MS incidence [26]. In contrast, Saroufim et 

al. investigated that cardiovascular diseases, such as 

hypertension, would result in a higher risk of MS but have 

no relation with TM [45]. 

 

6. Treatments 

To date, several common treatments have been 

developed for TM and MS. New observations showed that 

medical marijuana would provide promising results to 

control the complications of TM and MS [46]. 

 

Discussion and conclusion 

In this study, we aimed to review articles that detected 

links between TM and MS and described different aspects 

of these correlations. 

In 1998, Paty et al. showed that the simultaneous 

incidence of TM and MS, and their conversion to each other 

in short term [47]; but, other long-term studies indicated 
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tight correlations between MS and TM [48]. The 3-year term 

had been introduced as a cut-off for co-appearance of these 

disorders [49]. However, we would require to design longer 

observations with bigger sample sizes to achieve more 

knowledge about the long-term clinical presentations. 

Multiple studies reported that TM and MS patients may 

suffer from the same complications as well. While young 

cases would face some mental health disorders, such as 

social life, working memory, and attention problems, the 

older patients may present non-communicable diseases [50, 

51]. Thus, MS and TM patients may show different 

complications in various steps. 

In the past years, several CSF biomarkers have been 

introduced to diagnose MS and TM. The presence of 

oligoclonal bands and IL-17 had a significant association 

with higher incidence of TM and MS [52, 53]. Despite these 

developments, we still have remarkable misdiagnoses in 

patients with different stages of TM or MS [54]. Therefore, 

further studies are needed to investigate more reliable 

biomarkers with higher efficiency in prognoses. 

For the first observations, Scott et al. indicated that 

neurological symptoms in acute TM and MS patients would 

occur in the same patterns [55]. Based on further studies, 

MRI has been introduced as a relatively reliable approach in 

diagnosing these neurological disorders [48, 56]. On the 

other hand, the other observations showed that diagnosis 

with MRI would not be appropriate to detect all 

presentations. Therefore, the specialists recently have 

serious doubts to rely on this procedure [57]. Further studies 

would figure out novel promising methods to distinguish 

TM and MS in the future. 

In the end, considering we expand searches in different 

databases, we have a lack of appropriate common treatment 

to restrict symptoms which follow complications in patients 

with TM and MS. Further trials on candidate therapies may 

result in new reliable treatments with acceptable adverse 

effects. 
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