
Inflammatory bowel diseases (IBD) and neuroimmune disorders have both
autoimmune pattern and immunologic cascade with considerable mor-
bidity and mortality.1 The autoimmune diseases may be organ-specific or

systemic, resulting in overlapping syndromes; more than one autoimmune
disease may occur in the same patient. Different phenotypes are thought to
represent a spectrum of immune dysregulation.2 Neurologic involvement as-
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Relationship Between
Neuroimmune Disorders and

Inflammatory Bowel Diseases: Case Report

AABBSS  TTRRAACCTT  Inflammatory bowel disease (IBD) and neuroimmune disorders have a close relation-
ship to their diseases pattern and immunologic cascade with considerable morbidity and mortality.
They may have common immunological pathways related with vitamin D deficiency or hygiene hy-
potheses and also with T cell autoimmunity. We herein report two neuroimmune disorders with
low serum vitamin D levels; multiple sclerosis and acute sensory motor axonal polyneuropathy in
the course of ulcerative colitis to discuss the common immunologic mechanisms. The exact inci-
dence of neurological IBD is unknown, with reports varying from 0.25% to 35.7%. Although a re-
liable differentiation may clinically not always be possible, three major pathogenic entities can be
differentiated: (i) cerebrovascular disease (ii) systemic and cerebral vasculitis; (iii) immune medi-
ated neuropathy and cerebral demyelination. IBD patients should be consulted to a neurologist and
examined by neuroimaging and neurophysiological studies routinely once a year, additionally serum
vitamin D levels need to be assayed and replaced in these cases.

KKeeyy  WWoorrddss::  Colitis, ulcerative; autoimmune diseases of the nervous system; multiple sclerosis; 
polyneuropathies

ÖÖZZEETT  İltihabi barsak hastalığı (İBH) ve nöroimmün bozukluklar önemli morbidite ve mortalite ile
hastalık paternleri ve immünolojik kaskad açısından yakın ilişkilidir. Bu hastalıklar D vitamini ek-
sikliği ya da hijyen hipotezi ve ayrıca T hücre otoimmünitesi ile ilgili ortak immünolojik yolaklara
sahip olabilir. Biz burada düşük serum D vitamini düzeyleri ile iki nöroimmün bozukluğu; ülsera-
tif kolit sırasında gelişen multipl skleroz ve akut duyusal motor aksonal polinöropati ortak immü-
nolojik mekanizmaları tartışmak için rapor ettik. Nörolojik IBH'nin kesin insidansı %0.25-%35.7
arasında değişen raporlar nedeniyle net bilinmemektedir. Güvenilir bir ayırıcı tanı klinik olarak
her zaman mümkün olmamasına rağmen, üç major patojenik antite ayırt edilebilir: (i)serebrovas-
küler hastalık; (ii) sistemik ve serebral vaskülit; (iii) immun aracılı nöropati ve serebral demiyeli-
nizasyon. İBH olanların nörolojiye konsülte edilmesi ve nörogörüntüleme ve nörofizyolojik
çalışmalar ile rutin yılda bir incelenmesi önerilmektedir, ayrıca serum D vitamini düzeylerinin de
araştırılması ve eksikliğin giderilmesi gerekmektedir.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Kolit, ülseratif; sinir sisteminin otoimmün hastalıkları; multipl skleroz; 
polinöropatiler 

TTuurrkkiiyyee  KKlliinniikklleerrii  JJ  NNeeuurr  22001155;;1100((11))::3399--4422

Yıldız ARSLAN,a

Yaşar ZORLU,a

B. İrem TİFTİKÇİOĞLU,a

İrem İLGEZDİa

aClinic of Neurology,
İzmir Tepecik Training and 
Research Hospital, İzmir

Ge liş Ta ri hi/Re ce i ved: 13.01.2015
Ka bul Ta ri hi/Ac cep ted: 06.02.2015

Ya zış ma Ad re si/Cor res pon den ce:
Yıldız ARSLAN
İzmir Tepecik Training and 
Research Hospital,
Clinic of Neurology, İzmir,
TÜRKİYE/TURKEY
dryildizarslan@yahoo.com

doi: 10.5336/neuro.2015-43571

Cop yright © 2015 by Tür ki ye Kli nik le ri

OLGU SUNUMU   



sociated with IBD is rarely reported because of the
unawareness of many neurologists and gastroen-
terologists, although early recognition and treatment
of neurologic diseases are crucial in preventing
major morbidity.3 Pathophysiologically, disorders of
the peripheral and central nervous system in associ-
ation with IBD can be ascribed to at least six differ-
ent mechanisms, which may be present in isolation
or in combination: (i) malabsorption and nutritional,
particularly vitamin deficiencies, (ii) toxic metabolic
agents, (iii) infections as a complication of immuno-
suppression, (iv) side effects of medication or ther-
apy, (v) thromboembolism, (vi) immunological
abnormalities.4-6

To explain the relationship between these two
immune mediated diseases the hygiene and vita-
min D hypotheses have been put forward. There is
evidence that commensal gut bacteria may play a
role in both of the diseases.1 There are also com-
mon immunologic pathways leading to destruction
of the target tissue in both diseases.7,8

We herein report two neuroimmune disorders
with low serum vitamin D levels; multiple sclero-
sis (MS) and acute motor-sensory axonal polyneu-
ropathy (AMSAN) in the course of ulcerative colitis
(UC) to discuss the common immunologic mecha-
nisms.

CASE REPORTS

CASE 1

A 62 year-old  male patient was admitted to neurol-
ogy clinic with complaints of vertigo, amnesia and
personality change. Cranial and cervical magnetic
resonance imaging (MRI) showed, contrast en-
hanced demyelinating lesions in C3 level (Figure 1)
and in cerebrospinal fluid oligoclonal band type 2
was positive. About 6 year ago, he had one episode
of hemiparesis and sensory loss on the left side,
based on these results he was accepted as definite
relapsing remitting MS and treated with intra-
venous methylprednisolone (IVMP) 1000 mg/d for
7 days. After discharge he was referred to gastroen-
terology clinic with complaint of bloody diarrhea
with mucous, he was diagnosed with UC after
colonoscopy and intestinal biopsy characterized by

ulcerous-pseudopoliposis multiple focuses and
mesalazine, budenoside therapy was started. At the
second time he was hospitalized with complaints of
severe arthralgia and walking disability. We learned
that he had diarrhea attacks and arthralgia 1-2 per
year for a long time. We noted that his mother died
after colon surgery. Neurological examination re-
vealed left upper and lower extremity subtle paresis
(-5/5) and bilateral negative Babinski sign. Fundus
examination and eye movements were normal. Cog-
nitive impairment in all areas was determined by
neurocognitive tests. Vibration sense were delayed
in lower extremities, joint position examination
were normal. Lhermitte sign and Romberg test were
negative. Laboratory testing in normal ranges ex-
cept low vitamin D levels (6.42 ng/mL) supple-
mented to normal ranges (20-100 ng/mL). Vasculitis
markers were negative. Cranial and cervical MRI re-
vealed cerebral atrophy and in bilateral cerebral
hemisphere and corpus callosum T2 hyper intense
demyelinating lesions tend to be confluent were ob-
served (Figure 2). Visual evoke potentials (VEP)
were delayed bilaterally (p=125ms). Because of ar-
tralgia, joint swelling, redness and high Anti strep-
tolysin O, C-reactive protein laboratory tests, the
patient were consulted to rheumatology. According
to clinical and laboratory assessment polyarthritis
were diagnosed. Gastroenterology examined the pa-
tient and decided to continue mesalazine and added
on aspirin therapy. He had no UC or MS attack dur-
ing one year follow-up period.
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FIGURE 1: Contrast enhanced demyelinating lesion in C3 cervical spinal cord
of Case 1.



CASE 2

A 34-years-old woman was admitted to Neurology
clinic with acute onset weakness in legs and diffi-
culty in walking. She was referred to gastroen-
terology unit three months ago with the complaint
of bloody diarrhea with mucous. She was diag-
nosed with UC after colonoscopy and intestinal
biopsy and treated with mesalazine, budenoside.
She had sequele right brachial plexus paralysis due
to birth trauma. Her medical history was otherwise
normal. Neurological examination revealed sequela
3/5 paresis in right upper extremity and hemipare-
sis (4/5 in left upper extremity, 2/5 in lower ex-
tremity) according to MR contrast scale, with mild
sensory deficits predominantly in distal sections of
all extremities. Deep tendon reflexes were absent
and Babinski sign were negative bilaterally. Nerve
conduction studies (NCS) and needle electromyog-
raphy (EMG) showed subacute, severe, symetrical
and distal axonal sensory and motor polyneuropa-
thy, predominantly affecting the lower limbs. An-
tibodies against Brucella and Borrelia, serum
Venereal Disease Research Laboratory (VDRL) test,
anti-viral markers and vasculitic antibodies were
all negative. Serum vitamin D level was low (6.11
ng/mL). Cranial and spinal MRI were normal.
Cerebrospinal fluid examination was normal. Be-
cause of autoimmune pathogenesis, she was treated

with high-dose IVMP 1000mg/d for 7 days, tapered
with oral corticosteroids (1mg/kg/d). She contin-
ued mesalazine and budenoside given for UC. Her
neurological examination after 4 weeks demon-
strated mild improvement in proximal muscle
strenght in lower limbs (+3/5). One year later she
was able to walk without aid, with subtle weakness
(5-/5) in lower extremities. 

‘These two cases were informed and written
consent was obtained from them.’

DISCUSSION

The incidences of immune mediated diseases like
neuroimmune disorders and IBD have increased in
developed countries over the last 50 years.7 Con-
sidering the pathogenesis of IBD, in addition to a
genetic predisposition abnormal and excessive re-
sponses to dietary triggers, to unidentified infec-
tious agents, and to the physiologic intestinal flora
by an inadequately regulated mucosal immune sys-
tem are currently being hypothesized.4 In a large
retrospective register-based study, Lossos and col-
leagues found neurologic involvement in 3% of the
cases.3,9 In our first case, patient had MS, UC and
polyarthritis, which are immune disorders and may
aggravate or initiate each other. The relationship
between MS and IBD was found in the early 1980s
by Rang and colleagues when they found a high in-
cidence and prevalence of MS whilst they were
studying a population who had undergone a colec-
tomy for IBD. This relationship is supported by the
role of immune mechanisms in the pathogenesis of
each disorder and by the efficacy of inhibitors of
the immune system that impair cell-mediated im-
munity in the treatment of MS and IBD. Immune-
mediated or inflammatory processes have been
suggested to play a role, but direct evidence is lack-
ing.3 Disturbances in functional T-cell subsets as
well as in antigen presenting cells have been im-
plicated. Researchers found that interferon beta
(IFN-β) indeed has proinflammatory functions and
aggravates the pathogenesis of T helper (Th) 17-
mediated inflammatory diseases.1,8 Especially, aber-
rant proinflammatory activity has been suggested
as a common pathway leading to the destruction of
target tissue in both diseases.8,9 However there is
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FIGURE 2: Cerebral atrophy and periventricular T2 hyperintense ovoid con-
fluent lesions of Case 1.



evidence that the commensal bacterial flora and
other infections have environmental influences on
the development of IBD and MS. The hygiene hy-
pothesis proposes that the high rates of infection in
the developing world and especially helminth in-
fections program the immune system in a way that
precludes autoimmunity. On the other hand, vita-
min D levels were low in both present cases, may
be due to lack of gut absorption. Vitamin D defi-
ciency has been shown to accelerate the develop-
ment of IBD and neuroimmune disorders and
resulted in a decreased effectiveness of T cell im-
munization for delayed type hypersensitivity re-
sponses. The effects of vitamin D and 1.25 vitamin
D3(1,25D3) on T cells predicts that autoimmune
diseases like MS and IBD might be responsive to
1,25D3, but required adequate dietary calcium,
suggesting that 1,25D3 may directly and indirectly
control immune function in vivo. In addition to all
vitamin D has been shown to induce anti-bacterial
peptides and alter the composition of the gut mi-
crobial flora.7 In the second case, we present acute
onset axonal polyneuropathy in a UC diagnosed pa-
tient. Peripheral neuropathy is known to be related
to IBD and is one of the most frequently reported
neurologic complications demyelinating or axonal
involvement of peripheral nerves in IBD have been
described, and both neuropathies could be acute or
chronic. The majority of neuropathies in UC are
related to an immunologic mechanism, although

non-immunologic mechanisms also have a role.10

The pathogenesis of neuropathies is not clear, but
it is probably related to a common dysimmune
basis; affecting T cell mediated, humoral immunity
or proinflammatory mechanisms. In addition, in-
fection by microbial agents, namely Campylobacter
jejuni, is linked to exacerbations of IBD and may
contribute to the development of autoimmune in-
flammatory demyelinating polyneuropathy.5 In a
recent retrospective review, more than two-thirds
of patients with IBD had axonal neuropathy, and
only one third of patients with IBD developed de-
myelinating forms of neuropathy. Neuropathy is
probably associated with an autoimmune patho-
genetic mechanisms, all laboratory tests including
cerebrospinal fluid are negative. Corticosteroid
therapy should be chosen due to autoimmune
pathology.11 As well as MS, T cells are clearly in-
volved in the pathogenesis of demyelinating neu-
ropathies; however, the relationship between
axonal damage and disturbances in the immune
system remains obscure may suggest humoral or
proinflammatory activity, but is supported by the
clinical improvement after receiving immunomod-
ulatory agents as demonstrated in our case.3

In our opinion, IBD patients should be con-
sulted to a neurologist and examined by NCS and
cranial MRI routinely once a year, additionally
serum vitamin D levels need to be assayed and re-
placed in these cases.

Yıldız ARSLAN et al. RELATIONSHIP BETWEEN NEUROIMMUNE DISORDERS AND INFLAMMATORY BOWEL DISEASES: CASE REPORT

Turkiye Klinikleri J Neur 2015;10(1)

42

1. Lin CH, Kadakia S, Frieri M. New insights into
an autoimmune mechanism, pharmacological
treatment and relationship between multiple
sclerosis and inflammatory bowel disease.
Autoimmun Rev 2014;13(2):114-6.

2. Brinar VV, Petelin Z, Brinar M, Djaković V,
Zadro I, Vranje’s D. CNS demyelination in au-
toimmune diseases. Clin Neurol Neurosurg
2006;108(3):318-26.

3. Benavente L, Morís G. Neurologic disorders
associated with inflammatory bowel disease.
Eur J Neurol 2011;18(1):138-43.

4. Scheid R, Teich N. Neurologic manifestations
of ulcerative colitis. Eur J Neurol 2007;14(5):
483-92.

5. Zois CD, Katsanos KH, Kosmidou M,
Tsianos EV. Neurologic manifestations in in-
flammatory bowel diseases: current knowl-
edge and novel insights.  J Crohns Colitis
2010;4(2):115-24.

6. Katsanos KH, Zois CD, Tsianos VE, Vagias I,
Tsianos EV. Axonal neuropathy during a se-
vere exacerbation of ulcerative pancolitis. An-
nals of Gastroenterology 2010;23(4):325-6.

7. Cantorna MT. Vitamin D, multiple sclerosis
and inflammatory bowel disease. Arch
Biochem Biophys 2012;523(1):103-6.

8. Rostami A, Ciric B. Role of Th17 cells in the
pathogenesis of CNS inflammatory demyeli-
nation.  J Neurol Sci 2013;333(1-2):76-87.

9. de Lau LM, de Vries JM, van der Woude CJ,
Kuipers EJ, Siepman DA, Sillevis Smitt PA, et
al. Acute CNS white matter lesions in patients
with inflammatory bowel disease. Inflamm
Bowel Dis 2009;15(4):576-80.

10. Yeşilova Z, Naharci I, Uygun A, Ulaş HU,
Dağalp K.  Motor axonal polyneuropathy in the
course of ulcerative colitis: a case report. Turk
J Gastroenterol 2006;17(1):58-61.

11. Zezos P, Mpoumponaris A, Koutsopetras P,
Vounotrypidis P, Molyvas E, Vadikolias K, et
al. Acute motor sensory polyneuropathy
(AMSAN) complicating active ulcerative coli-
tis with a patchy distribution. Acta Gastroen-
terol Belg 2007;70(2):226-30.

REFERENCES


