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Abstract 
Celiac disease (CD), also known as gluten-sensitive enteropathy and nontropical sprue, is one 
of the most important entities of the wide spectrum of gluten-related disorders (GRDs). It is 
well known that neurological manifestations can be present either at the onset of CD, or 
appear during the development of the pathology, and the neurologic findings can show a 
profound difference. Clinical features show significant variation, ranging from typical 
manifestations of gastrointestinal involvement to several extraintestinal diseases. The most 
frequent neurologic signs reported are headaches, epileptic seizures, and migraines. 
Polyneuritis and the cerebellar ataxias have shown the most frequent association in adults. 
Headache either in the form of migraine or in nonspecific form represents one of the main 
clinical presentations in CD. This work aims to provide a narrative review of the current state 
of CD, highlighting the main extraintestinal disorders associated with CD. Complete 
compliance to a gluten-free diet (GFD) seems to improve the neurological symptoms even 
though the underlying pathogenic relationship between CD and the neurologic system 
remains poorly understood. 
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1. Introduction 

Celiac Disease (CD) is a chronic autoimmune inflammatory enteropathy that affects genetically 
predisposed individuals and is characterized by the presence of permanent gluten intolerance. It 
has a worldwide distribution [1]. It affects mainly the upper portion of the small intestine. The 
most common digestive clinical manifestations are the presence of slow and heavy digestion, 
accompanied by frequent episodes of abdominal bloating that are aggravated by the intake of 
certain foods. It is usually accompanied by diarrhea and moderate weight loss [2]. 

2. Risk Groups 

First-degree relatives have been confirmed by duodenal biopsy as having an average 
prevalence of CD of around 12%. The second-degree relatives may also be affected at a higher 
degree than the general population, as is clearly shown by family studies, which prove extremely 
useful whenever a patient is diagnosed with celiac disease [3, 4]. 

CD is present at an even higher frequency among people with Down syndrome and also occurs 
in individuals with other genetic alterations, such as Turner syndrome (TS) and Williams 
syndromes (WS), immunoglobulin A (IgA) deficiency, and a wide variety of autoimmune processes 
(Table 1). 

Table 1 Risk groups and CD-associated diseases. 

A First-degree relatives 

B 
Genetic diseases: Down, Turner, Williams syndromes, 
etc. 

C Selective IgA deficiency 

D 
Endocrinological diseases 
-Insulin-dependent diabetes mellitus (type 1) 
-Thyroid diseases (hyperthyroidism, hypothyroidism) 

E 

Neurological diseases 
-Epilepsy with occipital calcifications (Gobbi 
syndrome [CEC syndrome]) 
-Cerebellar ataxia 

F 
Rheumatic diseases 
-Rheumatoid arthritis (RA) 
-Sjögren’s syndrome (keratoconjunctivitis sicca) 

G 

Skin diseases 
-Psoriasis 
-Vitiligo 
-Alopecia areata (AA) 
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H 
Heart diseases 
-Dilated cardiomyopathy 
-Recurrent pericarditis 

I 
Liver diseases 
-Autoimmune hepatitis (AIH) 
-Primary biliary cholangitis (PBC) 

J 
Kidney disease 
-IgA nephropathy 
-Nephrotic syndrome 

K 
Collagenosis 
-Dermatomyositis 
-Systemic lupus erythematosus (SLE) 

L 

Digestive diseases 
-Gastroesophageal reflux disease (GERD) 
-Inflammatory bowel disease (IBD) 
-Collagenous colitis, lymphocytic gastritis 
-Functional dyspepsia 
-Irritable bowel syndrome (IBS) 
-Recurrent acute pancreatitis 

A relatively high proportion of patients [3-8%] with type 1 diabetes mellitus (T1DM) present 
associated disorders of CD. The treatment of diagnosed CD with a gluten-free diet (GFD) in 
juvenile diabetic patients may not completely alleviate the condition but may greatly facilitate 
better metabolic control, help prevent certain complications, improve patients’ quality of life, and 
notably reduce the need for insulin [5]. 

On average, approximately 5% of people with hyperfunction or hypofunction in thyroid 
diseases also present CD; the prevalence reaches 25% among those who test positive for anti-
thyroid antibodies. As in people with diabetes, in most cases, establishing a GFD helps correct the 
associated thyroid dysfunction, reduces the dose of hormonal therapy required, and sometimes 
even enables suspension of the therapy [6]. 

The more common gastrointestinal manifestations of CD include recurrent abdominal 
distension generally associated with pain, prolonged and difficult digestions, alterations of feces 
evacuation (diarrhea or constipation), and weight loss. CD can present in association with a huge 
diversity of diseases affecting various organs. Dermatitis herpetiformis [DH] is an example of 
gluten-induced skin disease, with associated extradigestive manifestations (EDMs) [7], though 
there are other gluten-related diseases also, such as those of the liver, nervous system, bone, and 
those involved in rheumatological, cardiac, renal, collagenous, and other processes [8-10] (Table 
2). 
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Table 2 Extradigestive manifestations of celiac disease. 

 Delayed growth and development 

 Osteopenia, osteoporosis, arthritis, pathological fractures 

 Generalized bone and muscle pain 

 Iron deficiency anemia, leukopenia, thrombopenia, hypoprothrombinemia (hemorrhagia) 

 Ankle edema (hypoalbuminemia), muscle cramps, tetany (hypocalcemia) 

 Reproductive disorders (late menarche, amenorrhea, hypermenorrhea, early menopause, 

miscarriage, infertility, impotence, increased neonatal morbidity) 

 Depression, anxiety, irritability 

 Sleep disorders: insomnia, hypersomnia 

 Acute, persistent, and unmotivated asthenia 

 Fibromyalgia 

 Hyposplenism 

 Reactive hepatitis (idiopathic hypertransaminasemia) 

 Recurrent aphthous stomatitis 

 Hypoplasia of dental enamel 

 Dermatitis herpetiformis (DH) 

Several authors have previously discussed the prevalence of autoimmune processes in CD. 
Ventura et al. [16] studied it in the context of the timing of exposure to gluten, showing that when 
the disease is diagnosed late in childhood or during adolescence, the estimated relative risk of 
presenting an associated autoimmune process during a person’s lifetime is about seven times 
higher than if diagnosed early in childhood. 

In order to diagnose CD accurately, apart from considering the clinical data, the serological and 
genetic markers must be assessed, duodenal biopsies must be performed, and in doubtful cases, a 
GFD should be tried and the patient’s clinical response should be assessed. 

3. Serological Markers 

Several serological markers are currently available, such as anti-gliadin antibodies (AGAs), anti-
endomysial antibodies (anti-EMAs), and those directed against type 2 tissue transglutaminase (tTG) 
(an enzyme present in various organs; particularly responsible for deamidating gliadin in the small 
intestine). IgA class antibodies have proven to be the most sensitive markers in the diagnosis of CD. 

AGAs have the lowest diagnostic sensitivity and specificity (around 50%) of all these markers, 
except in children aged under 18 months. Thus, AGAs are no longer used for diagnosis and follow-
up of CD in children older than 18 months, adolescents, or adults of any age. 
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tTG is the main antigen against which anti-EMAs react, although other minor antigens may also 
be located in the endomysium. Possibly due to this reason, the results of the determinations of 
the anti-EMAs and the tTG show no concordance. In general, it seems that anti-EMAs are more 
specific, and anti-transglutaminase antibodies are more sensitive, especially when a recombinant 
human antigen is used. In general, these markers have high sensitivity and specificity (close to 90%) 
in the presence of marked atrophy of the intestinal villi. However, they are markedly less sensitive 
(by 40-50%) in cases with mild villous atrophy or minimal changes. Conversely, these markers can 
also be positive in cases with normal mucosa or with minimal changes [17, 18]. 

It is noteworthy that the various reagents commercially available for use in ELISA or 
immunofluorimetric techniques have different sensitivities and specificities, so laboratories should 
specify the type of technique they use and their recommended reference values [19]. 

Selective IgA deficiency is ten times more frequent in celiacs (1/40) than in the general 
population (1/400). Hence in CD cases, IgG class antibodies are suggested for a definitive diagnosis. 

It is mention-worthy that some celiac patients have negative serology, especially those with a 
normal duodenal biopsy or with minimal changes, in whom the diagnosis of CD is difficult, or at 
least debatable. In general, the tTG works worse in everyday clinical milieu than in research 
studies, most of which are carried out in children [6]. 

4. Genetic Markers 

Human leukocyte antigen- class II (HLA-DQ2) heterodimer gene is present in 90% of cases of 
patients with CD, and HLA-DQ8 in 5-10% of patients. In southern European countries, up to 5% of 
patients can be DQ2- and DQ8-negative even though one of the alleles responsible for these two 
specificities is usually present. These susceptibility markers are widespread in about one-third 
([around 30-40%) of the general population, so the high negative predictive value of these alleles 
makes their absence remarkable [20]. The presence of these markers is necessary but not 
sufficient for the disease to develop and is important when undertaking family studies and/or 
recommending the adoption of a GFD in patients whose diagnostic tests show inconclusive results. 

Other class I HLA system (HLA-I) genes, such as MHC class I chain-related gene A (MICA) and 
MHC class I chain-related gene B (MICB) are associated with a variety of autoimmune diseases, 
including CD [21]. 

Monozygotic twins show a high (around 75%) concordance for presenting CD throughout their 
lives, while dizygotic twins show no difference in their relative risk compared with other first-
degree relatives, with an average prevalence of around 10% [22]. 

5. Duodenal Histological Markers 

Taking multiple biopsies of the small intestine continues to be considered a “gold standard”, 
the most important test for confirming a diagnosis of the CD. As such, it should be performed 
whenever there is a serious clinical suspicion, regardless of the results from the serological 
markers. Histological confirmation of the diagnosis is very important since the patient requires 
special dietary treatment for the rest of their life to manage the disease. The change in diet is 
significant, often expensive, and entails serious social limitations. 

Duodenal biopsies must be obtained by endoscopy since endoscopy enables a conspicuous 
view of the stomach and duodenum and facilitates multiple biopsies in a short time. It is advisable 
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to obtain 4-6 biopsy samples from different parts of the distal duodenum so that the pathologist 
has sufficient material because the disease, although diffuse, can sometimes be accompanied by 
patchy involvement, and the small size of the biopsies makes the samples difficult to orientate 
appropriately before processing. 

The indications for taking duodenal biopsies during an upper digestive endoscopy are varied 
and include not only patients with positive CD serology whose diagnosis requires confirmation, but 
also all patients with chronic or recurrent diarrhea, iron-deficiency anemia of unknown origin, 
those who are refractory to oral replacement therapy, or who have prolonged osteoporosis, 
patients with continuous maldigestion or relapsing abdominal pain, sustained weight loss, etc. 
regardless of the nature of their serology. 

The identification of macroscopic signs such as the scalloping of the mucous folds, their 
decrease in size, or the presence of a “mosaic pattern” is suggestive of villous atrophy and 
underlines the need for biopsy by an expert endoscopist, although their absence does not in any 
way rule out CD. 

The spectrum of pathological changes in CD is very broad and is not limited to the presence of 
intestinal villous atrophy, as was thought hitherto. Instead, the spectrum covers practically normal 
biopsies (Stage 0), those that only show an increase in the intraepithelial lymphocytic infiltrate 
(Stage 1), those with compensatory crypt hyperplasia, accompanied by chronic inflammation in 
the lamina propria (Stage 2), and those with atrophy of the intestinal villi (Stage 3). Stage 3 is 
subdivided into three categories according to the nature of intensity of the atrophy: mild (3a), 
moderate (3b), or intense (3c) (Table 3). 

Table 3 Marsh classification of duodenal lesions in celiac disease. 

Stage Histological characteristics 

1: Infiltrative 
Increased frequency of intraepithelial lymphocytes 
(IELs) (> 25 per 100 epithelial cells) 

2: Hyperplastic 
Crypt hyperplasia 
Chronic inflammatory infiltrate in the submucosa 

3: Atrophic  

3a 
3b 
3c 

Mild or partial villous atrophy 
Subtotal or moderate villous atrophy 
Total or complete villous atrophy 

This anatomopathological classification of duodenal biopsies was first described by Dr. Marsh in 
1992 [23]. Since then, it has been widely used throughout the world, clearly demonstrating its 
great diagnostic utility and the broad spectrum of histological alterations existing in CD, ranging 
from normal or minimally changed mucosa to the presence of atrophy of the intestinal villi. 

The histopathological findings described are characteristic of, but not specific to, CD. This 
allows a presumptive diagnosis to be made since villous atrophy can occur in other intestinal 
processes of various etiologies that are not related to gluten intolerance (Table 4). 
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Table 4 Other causes of non-celiac disease villous atrophy. 

Giardiasis 
Variable common immunodeficiency 

Whipple’s disease 
Post-radiation enteritis 

Enteropathy associated with HIV 
Intestinal lymphoma 

Zollinger-Ellison syndrome 
Autoimmune enteropathy 

Crohn’s disease 
Other food allergies (milk, soy, chicken, tuna) 

There is a positive correlation between the positivity of anti-tTG antibodies and the degree of 
villous atrophy present in the duodenal mucosa, whereas greater atrophy is associated with 
greater antibody positivity, as occurs in the classic forms that predominate in children. Conversely, 
when the duodenal biopsy exhibits a low degree of atrophy or shows minimal changes, a lower 
level of antibody positivity is witnessed. There is no difference in the diagnosis of CD between 
adults and children. However, studies [24, 25] showed that in children with high titers of anti-TGt 
[>100], performing duodenal biopsies to confirm the diagnosis is not necessary (Figure 1). 

 

Figure 1 Relationship between positive serology and villous atrophy. 

The diagnosis of CD is also confirmed when there is a favorable response to the GFD, which is 
assessed after an average period of six months. 

6. Diagnostic Criteria 

It is highlighted that no single test alone can conclusively diagnose CD or confirm the possibility 
of the presence of CD in an individual. 

This precise combination of clinical, analytical, and duodenal biopsy data and the response to 
the GFD makes diagnosis easier to reach. 
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The routine application of the Marsh classification to study duodenal biopsies is very helpful for 
identifying hidden, doubtful cases. The practice should be adopted by all pathology services since 
it not only facilitates the use of a common language but also leads to the better classification of 
findings and an appreciation that the presence of villus atrophy is not essential to confirm the 
diagnosis, since, as the clinical one, the morphological spectrum of duodenal lesions is very wide. 

When doubtful cases of CD arise or a diagnosis proves difficult, various strategies may be 
adopted in accordance with the preferences of the patients and their families. In such 
circumstance, we highlight the following strategies: periodic repeated serology and analytics (of 
little use); performing a new endoscopy with biopsy after a few weeks, with or without gluten 
overload (less accepted); performing a trial treatment of a GFD for six months; observing the 
clinical response; and the analytical and serological changes (the most highly recommended). We 
include them in the diagnostic algorithm illustrated below (Figure 2). 

 

Figure 2 Relationship between positive serology and villous atrophy. 

7. Associated Diseases 

In recent decades, various extraintestinal manifestations, including iron deficiency, 
osteoporosis, T1DM, dermatitis herpetiformis, Hashimoto’s autoimmune hypothyroidism, and 
several other neurological processes have been found to be associated with CD. Recent studies 
have confirmed that celiac individuals are 3-10 times more frequently associated with 
autoimmune diseases than the general population [26]. Besides, a genetic predisposition has been 
frequently observed since the celiacs often have genes known to favor the presence of two or 
more associated diseases [27]. The delayed diagnosis of CD, especially in adults, and the prolonged 
exposure to gluten could also favor the appearance of associated diseases, although this 
hypothesis remains unconfirmed [11]. It can be concluded that CD, like other autoimmune 
disorders, presents several associated immune complications that have only recently been 
discovered. 



OBM Neurobiology 2020; 4(4), doi:10.21926/obm.neurobiol.2004074 
 

Page 9/18 

Finally, it is worth recalling that non-celiac gluten sensitivity (NCGS), which is considered a 
minor variant of CD because it lacks the serological, genetic, and histological markers 
characteristic of CD, is frequently accompanied by the same extra-digestive manifestations as a CD. 
As is the case for CD, patients who present NCGS benefit from the dietary effects of removing 
gluten from their diet, thereby experiencing a clear improvement in their evolution with a 
clinically significant reduction in associated clinical discomfort [28]. 

Some of the clinical manifestations frequently associated with CD are reviewed below. 

8. Iron Deficiency Anemia (IDA) 

Iron-deficiency anemia accompanied by CD at diagnosis and during its evolution occurs in 
varying proportions, with an average frequency of 5-15% in cases of cases [29]. In the same 
pattern, studying patients with recurrent or prolonged episodes of anemia often predisposes them 
to an underlying CD that, in most cases, has not previously been diagnosed [30]. 

The most common cause of occurrence of anemia is the prolonged decrease in intestinal 
absorption of iron, as a consequence of inflammatory changes produced by gluten in the 
duodenum of celiac patients. This alteration is evidenced by the lack of response to treatment 
with orally administered iron, which is re-established upon treatment with a GFD. Other 
associated factors may also help maintain the anemia, which, in these cases, can have a 
multifactorial origin [31]. 

9. Osteoporosis 

Metabolic bone disease (with osteoporosis being the commonest paradigm) is a complication 
frequently associated with the clinical evolution of CD, especially at the time of its diagnosis in 
children and adults. 

It is estimated that, at the time of CD diagnosis, one-third of pediatric patients have 
osteoporosis, one third have osteopenia, and the rest display no detectable bone abnormalities. 

The reported [32] prevalence of osteoporosis in adult CD patients is twice that in the 
unaffected control population of the same age and sex. Low bone mineral density (BMD) has been 
documented in patients with classic CD, those with mild digestive manifestations, and even in 
asymptomatic celiac patients. Due to this reason, no clinical correlation between BMD and CD 
could be established yet. Detailed studies are suggested to evaluate osteoporosis in most adult 
celiacs in order to detect the condition and treat it early. 

The etiology of osteoporosis in CD is multifactorial and is influenced by various components, 
including genetic, environmental, hormonal, and associated chronic inflammatory processes [33]. 

10. Dermatitis Herpetiformis 

Dermatitis herpetiformis (DH) was first described in 1885 by the French dermatologist Louis A. 
Duhring. The characteristic cutaneous lesions appear in the form of erythematous papules 
associated with vesicles containing a slightly yellowish liquid, distributed symmetrically over the 
entire body surface, located especially in the extensor areas of the arms, legs, hands, as well as in 
the intertriginous areas, such as the buttocks, fingers, and toes. However, mucosal involvement is 
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rare. The lesions can appear at any age and are accompanied by intense itching, aggravated by 
heat and friction, and very troublesome at night as that they disturb sleep [34-36]. 

Most patients with DH present associated digestive discomfort that is neither continuous nor 
conspicuous. In general, males are more frequently affected than females (1.5-2:1). In skin 
biopsies close to the affected areas, the most characteristic findings consist of the presence of 
granular IgA deposits, located in the dermal papillae, as well as in the basal membrane, as 
demonstrated by specific immunofluorescence. They are presented as immunological responses 
against class 3 anti-tTG antibodies, which are characteristic of celiac patients with associated DH. 

DH has been found commonly associated with HLA-DQ2 and/or HLA-DQ8, the genetic markers 
of susceptibility [37, 38]. 

The most effective treatment for DH is the GFD, which must be strictly and continuously 
adhered to throughout life. The skin lesions disappear completely a few weeks after starting the 
GFD. These lesions occur in 25% of celiac patients and are specific to gluten intolerance, so their 
presence informs and confirms the suspected diagnosis in doubtful cases. Since duodenal biopsies, 
although suggestive, are not always definitive in these cases of CD, and in many cases, 
inflammatory changes are more accurately diagnosed as in NCGS [39]. The epidemiological 
distribution of both DH and CD is worldwide, with more prevalence in humid and warm countries. 

11. Type 1 Diabetes Mellitus (T1DM) 

The close association between CD and T1DM has been known for more than 50 years, and, 
generally, this marked tendency has led to two manifestations found to co-occur in 5-15% of CD 
patients [40]. This relationship may be because both diseases partially share the same genetic 
basis, and the DQ2/DR3 haplotypes are frequently present in the CD/T1DM patients [41], although 
both diseases are polygenic and have a greater susceptibility in several common loci, distributed 
over different chromosomes. 

In more than 90% of CD patients who also have T1DM (child and adolescent forms), the 
diabetes is diagnosed first, followed by the diagnosis of CD after months or more often years later. 

Patients with T1DM and associated CD who adopt a GFD showed improved general health and 
markedly better digestion. Improved metabolic control is demonstrated by decreasing the 
previously administered insulin dose to more stable and sustained doses and by better blood 
glucose levels. Hypoglycemic episodes also become less frequent and less severe, and patients’ 
diabetes becomes more stable, and its control is simpler. Although it is not possible to control it 
completely without insulin by lowering their daily needs, it significantly improves the quality of life 
of diabetics [42]. 

It is recommended to screen children and adolescent patients systematically with T1DM for CD 
at least annually for a minimum of five years, starting from the time of the first diagnosis of 
diabetes [43]. Serological tests are very effective at identifying CD. In T1DM patients with positive 
serology for CD, the diagnosis must be completed with the determination of genetic markers (DQ2 
and DQ8) and duodenal biopsies to complete the diagnosis [44]. 

12. Autoimmune Hypothyroidism 

CD is frequently associated with thyroid processes, in the form of hyperthyroidism and 
autoimmune hypothyroidism. The latter is more frequent, with an average incidence of 2-7%, but 
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can reach 25% during its evolution [45]. Thyroid dysfunction was found to be at least thrice as 
common in celiac adults as in controls of the same age and sex [46]. 

In a recent study of 74 adult patients with CD, carried out in India, at least one associated 
endocrine disease, either clinically evident or subclinical, was found in 31 cases (41.9%), and 
multiple associated endocrine processes occurred in nine cases (12.2%). Of these, the most 
frequent were T1DM and autoimmune thyroid disease. Furthermore, eight patients (10.8%) had 
functional hypopituitarism, and 7 (12.9%) out of 54 patients had hypogonadotropic hypogonadism. 
In this review, it is concluded that CD is associated with a high frequency of several clinically 
manifested endocrinopathies, including dysfunction of the pituitary-gonadal axis and other 
subclinical ones. Establishing a GFD early on can help reverse various subclinical endocrinopathies 
and improve the control of the manifest conditions [47]. 

Similarly, various authors suggested that patients with autoimmune thyroiditis who do not 
improve with hormone replacement therapy, or who present general nonspecific symptoms 
despite strictly following their treatment, should be studied to determine the presence of other 
associated autoimmune disorders including CD to avoid diagnostic delay, thereby helping in better 
recovery [48]. 

13. Associated Neurological Processes 

There are a great variety of associated neurological processes, including polyneuritis and 
mononeuritis; ataxias; seizure disorders; impaired cognitive functions; migraines; and several 
other neurological disorders (in decreasing order of frequency). These are shown in Table 5. 

Table 5 Neurological manifestations associated with CD and/or NCGS. 

Manifestation Prevalence (%) Author, Journal, and Year 

Peripheral neuropathy 49 Cicarelli G et al., Neurol Sci, 2003 

Headaches 46 Cicarelli G et al., Neurol Sci, 2003 

Depression/Anxiety 34 
Pynnonen PA et al.,  
Psychosomatics, 2004 

Cerebellar ataxia 5.4 Zelnik N et al., Pediatrics, 2004 

Migraines 4.4 Cicarelli G et al., Neurol Sci, 2003 

Epilepsy 3.3-3.5 Chapman RW, BMJ, 1978 

Source: Green PH et al., Cell Mol Life Sci, 2005 

14. Polyneuritis and Mononeuritis 

The sensitive polyneuritis is the most frequent neurological process associated with CD, 
appearing in up to 50% of adult celiacs at some point during the evolution of polyneuritis [49]. 
Sometimes neuropathy may occur before the CD diagnosis and so should be suspected, especially 
if the neuritis is symmetric, predominantly distal, and predominantly sensitive [50]. 
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Other forms are purely motor neuropathies such as multiple mononeuritis, Guillain-Barré 
syndrome, and autonomic neuropathy, which sometimes respond to treatment with a GFD. 
However, other patients continue to exhibit the same symptoms or even show progression after 
the withdrawal of gluten from the diet, in which case, the administration of intravenous 
immunoglobulins may prove beneficial [51]. 

15. Cerebellar Ataxia 

Cerebellar ataxia is characterized by the appearance of gait disorders with incoordination, loss 
of balance, and associated dysarthria. It can appear in both CD and non-CD diagnosed patients. In 
some cases, only elevated serum AGAs are detected, and not all patients present with duodenal 
involvement that is compatible with CD, and so fit better within the NCGS framework. 

A recent systematic review of 16 studies about the association between CD and at least one 
neurological disorder, published between January 2007 and September 2018, found associated 
neurological impairments in 13 studies, with more than 39% of the patients affected, on average. 
The review also noted that nine studies reported the prevalence of gluten ataxia in 0-6% among 
their cases. Adherence to a GFD seemed to improve symptoms in patients with neuropathy and 
ataxia. Medical professionals who treat these patients, including general practitioners, 
pediatricians, interns, and gastroenterologists, as well as neurologists who study patients with CD 
who have associated neuropathies of unknown origin, must be aware of, and actively check for 
this relationship between the processes, since switching to a GFD, even in suspect cases, such as 
those related to NCGS, can be highly beneficial for these patients. [52].  

In a prospective study conducted by M. Hadjivassiliou in a gastroenterology center in Sheffield, 
UK, on 100 consecutive patients with a recent diagnosis of CD based on the findings of 
gastroscopy and duodenal biopsies, neurological deficits were found frequent, and 40% of the 
patients showed circulating antibodies against the transglutaminase-6 (TG6) idiotype. These 
patients exhibited significantly more atrophy of the subcortical regions, evaluated by MRI than by 
TG6-negative patients. This finding established a relationship between the autoimmunity against 
TG6 and brain atrophy in these patients. Those with altered pathology, as revealed by 
spectroscopic MRI of the cerebellum, showed improvements after one year on a GFD compared 
with baseline individuals [53].  

A possible explanation involves the primary immune response to different potential 
autoantigens [transglutaminases] that produce different clinical manifestations, depending on the 
tTG subtype. Thus, in the case of isolated CD, the auto-antigen is TG2, in DH it is TG3, and in 
neurological manifestations, it is TG6, as confirmed in many patients with cerebellar ataxia [54-56].  

Another systematic review of the neuropathological findings from 98 eligible patients with CD 
showed that those with gluten ataxia could also exhibit one or more additional patterns, including 
loss of Purkinje cells, cerebral atrophy, gliosis, associated astrocytosis, and the presence of a 
diffuse lymphocytic infiltrate with a predominantly perivascular aggregate. In patients with long-
fiber neuropathy, biopsies revealed the presence of axonopathy of myelinated fibers as well as 
focal and infiltrating perivascular inflammatory cells. Similar inflammatory infiltrates were found in 
the muscles of patients with myopathies and in the brains of patients with encephalopathy and 
epilepsy. These findings suggest that these lesions feature some immunopathogenic alterations. 
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Further studies may help better identify the targets on which the inflammatory infiltrates, which 
are so characteristic of such lesion, act [57].  

Although gluten ataxia is the best-known gluten-related neurological manifestation, other 
motor disorders may also be associated with gluten intolerance or sensitivity that can benefit from 
the adoption of a GFD by these patients. These have been reviewed recently [58]. 

16. Seizures 

CD is more frequently associated with several variants of childhood epilepsy than with adult 
epilepsy. The efficacy of a GFD in these cases has not yet been established. Some studies have 
shown a better control of childhood seizures, with a consequent reduction in the drugs 
administered to control them [59].  

In Italy, in the 1970s, a childhood CD syndrome, Gobbi syndrome, with cerebral calcifications 
located at the occipital level came to light. The calcifications were usually bilateral and generally 
consisted of benign, rare calcified angiomas and fibrous veins. [60]. 

17. Impaired Cognitive Function 

Cases of dementia associated with CD may occur. In most cases, following a GFD does not 
result in any improvement in the underlying neurological disorder. However, dementia in some 
patients is stabilized after removing gluten from their diet. Pathologic studies usually reveal 
unspecific gliosis in such cases [61, 62]. 

18. Migraines 

The occurrence of migraines has been associated with several digestive processes, such as CD, 
Helicobacter pylori infection, and some functional disorders such as irritable bowel syndrome. 
Migraines may also be related to the activation of a variety of inflammatory mediators such as IL-6, 
IL-8, and TNF-α. Several studies have found a higher prevalence (21-28%) of migraines in CD 
patients than in the control population [63-65]. Some studies [66, 67] suggested that adopting a 
GFD might be beneficial because it reduces the frequency and intensity of migraine episodes  

19. Conclusions 

A possible relationship between other neurological diseases and CD has been described, in the 
form of rare cases and in short case series of patients. More studies in large series are suggested 
for comparisons between patients and control cases, or in the form of systematic reviews, in order 
to ascertain if these disorders are directly related to CD or simply a coincidence, and thereby 
conclusively confirm or discount their relationship. 

CD may be associated with a range of neurological manifestations right from confirmed 
diagnosis to its evolution. Its presence should be checked in all neurological conditions where the 
cause cannot be identified and in cases of NCGS [68]. In cases where there is uncertainty but a 
strong suspicion of a possible association, it is better to adopt a GFD, and maintain it for at least 
one year, so that its efficacy may be assessed [69]. 
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Overall, this review will enlighten the researchers and clinicians on the rapidly evolving 
spectrum of diseases associated with CD and help suggest suitable interventions to reduce rising 
mortalities across the planet.  
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