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Abstract 

The two primary distinguishing characteristics of inflammatory bowel 

diseases (IBD) are ulcerative colitis (UC) and Crohn's disease (CD). IBD 

is a group of chronic inflammatory illnesses of the gastrointestinal tract. 

IBD generates extraintestinal symptoms in the central and peripheral 

nerve systems in addition to gastrointestinal symptoms. Although the 

exact cause of the neurological symptoms of IBD is still unknown, other 

possible explanations include immune-mediated etiology, brain-gut axis 

dysfunction, thromboembolism, poor nutrition, side effects from 

medication (metronidazole, sulfasalazine, anti-integrin antibodies, 

steroids), and thromboembolism.  Peripheral neuropathy, demyelinating 

central nervous system illness, and cerebrovascular disease are the most 

common neurologic occurrences documented in people with CD and UC. 

It is not appropriate to treat patients with both multiple sclerosis and IBD 

with anti-TNF-α therapy. Rarely, anti-TNF-α therapy can also result in 

demyelinating diseases. To avoid significant neurologic morbidity in IBD 

patients, early suspicion, diagnosis, and treatment of neurological 

consequences are essential for better outcomes. 

Keywords: neurological; inflammatory bowel disease; ulcerative colitis; 

Crohn’s disease. 
 

INTRODUCTION 

ost cases of inflammatory bowel diseases 

(IBDs), which include ulcerative colitis 

(UC) and Crohn's disease (CD), occur in 

adolescence and early adulthood. These 

conditions are chronic inflammatory illnesses of 

the gastrointestinal system. About 25% of IBD 

patients first appear before the age of 20. With a 

peak beginning in adolescence, 4% of children 

with IBD present before the age of five, and 18% 

before the age of ten [1]. The hallmark of 

ulcerative colitis is a widespread, ongoing colonic 

inflammation that starts close to the rectum. 

Backwash ileitis is a minor form of ileal 

inflammation that can occur in patients with 

diffuse pancolitis and ulcerative colitis. 

Furthermore, modest upper gastrointestinal tract 

inflammation is present in 40–70% of UC patients 

[2]. Any part of the gastrointestinal system, from 

the mouth to the anus, can be affected by Crohn's 

disease; however, the terminal ileum and colon 

are the most frequently affected [2]. 

Inflammatory, penetrating, stricturing, or mixed 

phenotypes are possible presentations of the 

disease.  Several organs are included in 

extraintestinal manifestations (EIMs), which can 

happen concurrently with or before the start of 

intestinal symptoms. But a lot of EIMs tend to go 

in their own direction. 20%–40% of IBD patients 

have these EIMs, while CD patients have a higher 

frequency of observation [3–7]. IBD-related 

neurologic involvement is usually underreported. 

Nevertheless, as early diagnosis and treatment of 

neurologic illnesses are essential for averting 

substantial morbidity, it is vital to evaluate the 

morbidity burden of clinically significant 

neurologic consequences in IBD [8,9]. The 

etiology of neurogenic diseases linked to 

inflammatory bowel disease (IBD) remains 

unclear and could stem from various factors. 

Although prothrombotic conditions, dietary 

deficiencies (vitamin B12, folate, copper, vitamin 

E, thiamine), and iatrogenic consequences of 

medical and surgical care are among the other 

documented causes, the majority have an 
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immunological base. Furthermore, the application 

of tumor 

necrosis factor (TNF) inhibitors have been 

documented as an effective treatment for 

refractory IBD in recent years [10], despite the 

fact that anti-TNF-α antibodies seem to 

predispose certain patients to a variety of 

problems involving the central and peripheral 

neurological systems.  

We will examine the neurological symptoms in 

children and adolescents with IBD and biologic-

induced neurological events in this narrative 

review. 

Epidemiology 

In the US and Canada, there are roughly 10 cases 

of pediatric IBD for every 100,000 children [11]. 

IBD is becoming more commonplace worldwide, 

in both developed and developing nations. An 

incidence of 0.5 per 100,000 per year and a 

prevalence of 5 per 100,000 per year were 

calculated by one investigation on the 

epidemiology of juvenile onset IBD from Central 

Saudi Arabia [12]. The prevalence of neurological 

abnormalities in IBD patients has not been 

thoroughly studied in much systematic research. 

Furthermore, these research' outcomes have been 

erratic, mostly because of variations in the case-

finding techniques used. Magnetic resonance 

imaging was not a component of the usual workup 

in most of the investigations that were reported. 

Additionally, some research has included 

neurological symptoms of iatrogenic origin or 

symptoms resulting from illnesses associated to 

malabsorption that are secondary to vitamin 

deficiencies [13, 14]. Lastly, data on clinical 

symptoms involving other nervous system 

components is lacking from the most recent 

findings on neurologic consequences in IBD 

disease, which have concentrated on peripheral 

nervous system (PNS) involvement [15,16,17]. 

According to Lossos et al. [17] 3% of the 638 

patients with UC or CD who were the subject of a 

thorough retrospective register-based analysis had 

neurological involvement. On the other hand, 

neurological or neuropsychiatric problems were 

reported by 33.2% of patients in a CD sample; 

however, this percentage dropped to 19.3% when 

limited to cases where a direct link was present 

[12]. In another investigation, neurologic 

abnormalities were present in 67% of patients 

with CD and 53% of patients with UC; however, 

the authors did not describe if the neurologic 

involvement and IBD were coincidental [18].  

According to two studies [13,19], peripheral 

neuropathy is present in 13.4% and 8.8% of 

people, respectively. In MRI examinations of IBD 

patients compared to healthy age-matched 

controls, asymptomatic localized brain white 

matter lesions were also seen (43.1% versus 

16.0%; RR 2.6, 95% CI 1.3–5.3) [20].  

Pathophysiology 

There are several possible factors that contribute 

to the pathophysiology of IBD's neurological 

effects. Many neurological symptoms are 

immune-mediated, but it's also important to take 

into account the brain-gut axis, infections, venous 

and arterial thromboembolism, malnutrition, and 

side effects from therapeutic drugs and procedures 

[21–24]. 

Determining the primary mechanism is essential 

to avert further brain injury. Sadly, it is frequently 

impossible to pinpoint the primary pathogenic 

cause. However, pharmaceutical drugs typically 

employed in IBD may potentially contribute to the 

progression of such symptoms, therefore it is 

important to consider factors other than disease-

related mechanisms [25]. 

Neurological manifestations 

1. Cerebrovascular disease 

Because IBD causes a hypercoagulability state, 

thromboembolic consequences are typical in this 

condition. This is linked to an increase in platelet 

count and activity, a decrease in natural 

anticoagulant factors and fibrinolytic activity, and 

an increase in coagulation factors, thrombin 

levels, and fibrin formation [26]. According to 

clinical studies, the incidence of 

thromboembolism in people with IBD ranges 

from 1% to 7.7% overall; however, post-mortem 

investigations can increase this number to 39% 

[27, 28]. Although the venous and arterial systems 

may be impacted, the most common 

thromboembolic consequences in IBD are 

pulmonary embolism and deep vein thrombosis 

[27–30]. 

A 2013 meta-analysis revealed that UC and CD 

were linked to a higher risk of transient ischemic 

attack or hemorrhagic or ischemic stroke (OR = 

1.28, 95%CI: 1.17-1.41), particularly in young 

patients and women [31].There is little doubt that 

the likelihood of thrombotic or thromboembolic 

events is correlated with disease activity [26, 

27].Although the exact cause of the elevated 

incidence of thromboembolic events in IBD 

patients is unknown, it is most likely due to the 

interplay of hereditary and acquired risk factors. 

Additionally, studies have documented the 

interplay between the coagulation system and 

cytokine mediators of chronic inflammation. [32] 

Genetic variables such as factor Leiden and factor 

Ⅱ, methylenetetrahydrofolate reductase gene 

mutation, plasminogen activator inhibitor type 1 
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gene mutation, and factor XIII have been 

suggested as potential promoters of the thrombotic 

symptoms of IBD. Nevertheless, no research has 

shown solid evidence that IBD patients are more 

likely than the general population to have 

prothrombotic genetic or non-genetic risk factors, 

such as factor ≤ Leiden mutations, 

hyperhomocysteinemia, antiphospholipid 

antibodies, or thrombophilia These findings have 

led numerous studies to propose that IBD might 

be a separate risk factor for thromboembolic 

diseases [10]. 

2. Demyelinating disorders 

Since the early 1980s, there has been a 

hypothesized link between demyelinating 

disorders. Multiple sclerosis (MS) was found to be 

more prevalent in patients with UC, according to 

Rang et al. [33]. Many writers have since 

corroborated this conclusion, not just for UC but 

also for CD [34–36]. A high risk of optic neuritis, 

for example, was identified by Gupta et al. in CD 

(odds ratio = 1.54) and UC (odds ratio = 1.75), 

respectively [33]. According to a recent meta-

analysis, individuals with IBD are more likely to 

experience contemporaneous MS, while 

individuals with MS are more likely to experience 

related IBD [34].  

There might be a strong connection between IBD 

and MS. immunological system inhibitors that 

reduce cell-mediated immunity are useful in the 

treatment of both MS and IBD, which lends 

credence to the idea that immunological 

mechanisms have a role in the pathophysiology of 

both conditions. A disturbance in antigen-

presenting cells and functional T-cell subsets has 

also been linked. Research indicates that a 

common route leading to the loss of target tissue 

in both disorders may involve abnormal pro-

inflammatory activity in particular [3-5]. 

3. Epilepsy  
Seizures, either localized or generalized, may 

sporadically occur in patients with IBD, either CD 

[11] or UC [10,42]. Most of these seizures are 

acute symptomatic seizures that result from 

structural brain lesions, primarily vascular, or 

from metabolic disruptions [35]. 

It is unclear how epilepsy and IBD are related to 

one another. In a cohort of 638 IBD patients, 

Lossos et al. found a prevalence of 1.9%; 

however, many of these individuals had a 

structural and/or metabolic reason that might 

potentially result in epileptic seizures [17].  

4. Peripheral neuropathy 

Peripheral neuropathies of various kinds have 

been linked to both active and inactive IBD. 

Peripheral nerves in IBD have been shown to be 

affected by demyelinating or axonal neuropathies, 

both of which can be acute and chronic [36–39].  

PN is a common neurologic consequence seen in 

individuals with inflammatory bowel disease 

(IBD) receiving anti-tumor necrosis factor alpha 

(anti-TNF-α), cyclosporine, thalidomide, and 

metronidazole medication. Despite decades of use 

in IBD, metronidazole's correlation with PN is 

still debatable. 50% of IBD patients on 

metronidazole developed PN; however, the 

diagnosis of PN was made only based on 

neuropathic symptoms; neurophysiological 

evidence was not obtained [40].  

Anti-TNF-α medications reduce inflammation 

because the pro-inflammatory cytokine TNF-α is 

a key player in the inflammatory cascade that 

results in intestinal inflammation in IBD patients. 

Several TNF-α inhibitors have been utilized in the 

treatment of IBD, mainly in instances that are 

moderate to severe. Although the first anti-TNF-α 

treatment was infliximab, other humanized 

monoclonal antibodies, such as golimumab and 

adalimumab, have also been effectively employed 

[41]. Anti-TNF-α drugs used in clinical settings 

have been shown to disclose PN among other 

immune-mediated neurologic side effects. Patients 

with IBD receiving drugs have been reported to 

have peripheral demyelinating neuropathies, 

either acute or chronic, compatible with Guillain 

Barre syndrome (GBS), Miller Fisher syndrome, 

Lewis-Sumner syndrome, or chronic 

inflammatory demyelinating polyneuropathy 

(CIDP). The majority of GBS cases occur 

between six days and two years after starting anti-

TNF-α medication. Elevated serum anti-

ganglioside antibodies have been reported in 

instances of CIDP, which may indicate a humoral 

attack on myelin [42]. Additionally, there have 

been case reports of multifocal motor neuropathy 

(MMN) after infliximab treatment; in these 

instances, patients experienced conduction 

blockages of different motor neurons on NS as 

well as asymmetric progressive weakening. 

Lastly, among patients receiving infliximab 

treatment, reports of small fiber neuropathy 

(SFN), axonal sensory neuropathy, mononeuritis 

multiplex, or sensorimotor polyneuropathy were 

also made [43]. Before starting anti-TNF-α 

medication, patients with IBD should be evaluated 

to identify risk factors for developing PN. The 

initial step in treating individuals with PN caused 

by anti-TNF is medication cessation. However, 

further immunomodulatory treatment with 

steroids or intravenous immunoglobulins should 

be administered if individuals do not show clinical 

improvement. TNF-inhibitors should not be used 
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in patients with PN, according to the evidence 

presented here [44]. 

CONCLUSIONS 

Patients with IBD may experience a range of 

neurological symptoms. The pathogenesis is 

diverse and frequently remains undiagnosed. To 

avoid significant neurologic morbidity in IBD 

patients, it is imperative to recognize, identify, 

and treat neurological problems as soon as 

possible. 
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