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ABSTRACT 

Aim: In this study, we intend to evaluate the occurrence of small fiber neuropathy in patients with irritable bowel syndrome (IBS). 

Background: Small fiber neuropathy (SFN) is a sensory neuropathy that results from the degeneration of small Aδ and unmyelinated C 

fibers. SFN manifests positive symptoms, such as tingling, burning, prickling, and aching, and negative symptoms, including numbness, 

tightness, and coldness. The SFN coexistence with other comorbidities (e.g., fibromyalgia, inflammatory bowel disease, celiac disease) has 

been reported in previous studies.  

Methods: We conducted a cross-sectional study to assess the coexistence of SFN and IBS. Forty-two IBS patients and forty-three 

healthy individuals were asked to complete the Michigan Neuropathy Screening Instrument (MNSI) questionnaire. Results greater 

than three (>3) were considered positive. Participants with positive MNSI questionnaire results were examined for any neuropathy 

signs according to the Utah Early Neuropathy Scale (UENS) examination. The participants with positive results for the questionnaire 

and examination were checked for the sural and the superficial peroneal nerve conduction study (NCS). Normal NCS represented 

intact large fibers and the diagnosis of SFN. 

Results: Ten participants, 7 (16.7 %) in the IBS group and 3 (6.9 %) in the healthy group, had positive results for the questionnaire. 

Four participants were positive for the examination, with normal NCS, and were classified as SFN-positive. All four SFN diagnoses 

were from the IBS group. No one in the healthy group was diagnosed with SFN. We could find a significant statistical difference 

(p<0.05) between the IBS and healthy groups regarding the prevalence of SFN diagnosis. 

Conclusion: The co-occurrence of SFN and IBS suggests the possibility of a generalized neuropathy syndrome characterized by widespread 

neuronal impairment. Thus, any peripheral neuropathy symptom in IBS patients (and potentially other chronic pain disorders) should be 

evaluated for SFN since timely diagnosis and proper treatment result in a better quality of life for the patients. 
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Introduction
1Small fiber neuropathy (SFN) is a sensory 

neuropathy that mainly affects small-diameter 

peripheral nerve fibers (1, 2). These small-diameter 

peripheral nerve fibers include myelinated Aδ and 

unmyelinated C fibers, which carry sensory and 

autonomic information (3). SFN can be painful to the 

patients and troublesome for clinicians. Clinicians 

experience difficulties in the diagnosis and treatment of 
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SFN (2). SFN is not a debilitating disease but causes a 

significant decrease in the patient’s quality of life by its 

throbbing or steady pain and autonomic symptoms (4). 

Electromyogram (EMG) and nerve conduction study 

(NCS), which is a proper diagnostic test for evaluating 

large fiber neuropathy, are mainly normal in SFN (1). 

SFN can be quantified by some specific tests such as 

sympathetic skin response, quantitative sensory testing 

(QST), quantitative sudomotor axon reflex test 

(QSART), Cardiovagal and adrenergic autonomic 

testing, and Epidermal nerve fiber analysis (2). 

However, clinical evaluations based on the patient’s 

reported symptoms without pathologic 
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electrophysiological findings are the mainstay of 

diagnosis in routine clinical practice.  

Few studies have addressed the prevalence and 

incidence of SFN. The incidence of the disease varies 

from 11.10 to 13.71 cases/100.000 per year, and the 

prevalence was reported at 52.95 cases/100.000 (5). Its 

clinical manifestations account for positive sensory 

symptoms, such as tingling, burning, prickling, 

shooting pain, or aching, that can interfere with sleep 

(2). Patients may also experience negative neuropathy 

symptoms, including numbness, tightness, and coldness 

(2). Increased or decreased sweating, facial flushing, 

skin discoloration, dry eyes and mouth, and changes in 

skin temperature are some of the autonomic nervous 

system symptoms of SFN (6). Erectile dysfunction can 

occur in up to 40% of male patients (6, 7).  

SFN may be idiopathic (2) or secondary to other 

conditions such as diabetes mellitus, connective tissue 

diseases, dysthyroidism, Sjogren’s syndrome, vitamin 

B12 deficiency, human immunodeficiency virus, 

hepatitis C virus, celiac disease, restless legs syndrome, 

neurotoxic drug exposure, paraneoplastic syndrome (8), 

and hyperlipidemia (2).  

SFN pathophysiology is still an unclear topic. 

Probable mechanisms are classified into three main 

categories: ischemia, cytokines, and oxidative stress. 

Previous studies have shown that small nerve fibers are 

more sensitive to ischemia than large fibers, and 

ischemia resulting from vasculitis or other conditions 

can cause SFN. Pharmacological and physiological 

studies have shown that cytokines like tumor necrosis 

factor-alpha (TNFα) play an important role in the 

pathophysiology of neuropathic pain. Oxidative stress 

is involved in the development of diabetic neuropathy. 

Nicotinamide adenine dinucleotide phosphatase 

(NADPH) is a defense agent against oxidative stress, 

and decreased amounts of NADPH have been reported 

in the erythrocytes of sarcoidosis patients. Thus, the 

significant prevalence of SFN among patients with 

sarcoidosis makes oxidative stress a probable 

pathophysiology for SFN (9). 

Oaklander et al. and other investigators have 

reported the coexistence of SFN and Fibromyalgia 

Syndrome (FMS) (10, 11). Oaklander and his 

colleagues compared a group of individuals with 

diagnosed FMS with control subjects. They showed 

that 41% of the skin biopsies taken from participants in 

the FMS group compared to 3% of the controls’ skin 

biopsies were diagnostic for small fiber polyneuropathy 

(10). Besides, it has been informed that the number of 

IBS patients with FMS is significantly higher than 

controls, and the prevalence of FMS patients with 

concomitant IBS varies from 30 to 35% to 70% (12). 

IBS patients experience altered visceral and somatic 

perceptions (13, 14). Also, concurrent FMS in these 

patients can enhance somatic perception but, conversely, 

mitigate visceral perception (15). Fatigue (16) and other 

sensory and autonomic symptoms (17) were reported in 

patients with IBS. Hence, we decided to perform this 

study to determine the SFN in patients with IBS. 

Methods 

This cross-sectional study comprised patients with a 

known history of IBS and healthy participants. We 

considered irritable bowel syndrome (IBS) an inclusion 

criterion for the IBS group. IBS and related 

comorbidities were diagnosed and recorded in a 

gastrointestinal (GI) specialty clinic (IBS diagnosis was 

made according to the ROME IV criteria (18)). All IBS 

patients were registered and visited regularly by expert 

gastroenterologists. Patients with known 

hyperlipidemia, hypothyroidism, obesity (BMI>30), 

diabetes mellitus, radicular neuropathies, and any other 

diseases associated with SFN (3) (such as fibromyalgia, 

Parkinson’s disease, and autoimmune disorders) were 

excluded from the study. 

The second (healthy) group consisted of 43 non-IBS 

participants. So, our exclusion criteria for the healthy 

group were hyperlipidemia, hypothyroidism, obesity 

(BMI>30), diabetes mellitus, radicular neuropathies, 

other SFN-associated diseases (3), and irritable bowel 

syndrome. Also, patients who did not consent to 

perform the examination were excluded from the study. 

Written informed consent was obtained from the 

patients, and the Iranian national committee approved 

the study for Ethics in Biomedical Research. 

Questionnaires and assessments 

At first, IBS group participants were asked the 

Michigan neuropathy screening instrument (MNSI) 

questionnaire (19) questions. The patients with a score of 

over three were considered positive for the questionnaire 

(with a sensitivity of 40% and a specificity of 92% (19)) 

and were invited for the examination. The examination 
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was done according to the Utah Early Neuropathy Scale 

(UENS) examination (20). In this scale, patients are 

assessed for neuropathy signs in five aspects: motor, pin 

sensation, allodynia/hyperesthesia, large fiber sensation, 

and deep tendon reflexes. They are scored from zero to a 

maximum score of 42. The large fiber sensation section 

in the UENS examination contains great toe vibration 

and position sensations. These two examinations 

determine both large and small fiber neuropathies. 

Therefore, the sural and superficial peroneal nerve 

conduction studies were performed to exclude large fiber 

neuropathies. A number 2 safety pin was used for the pin 

sensation test, and the great toe vibration was tested by 

holding a 128 Hz tuning fork against the dorsum of the 

great toe at the distal interphalangeal joint. 

The severity of the IBS was evaluated by the Irritable 

Bowel Syndrome Severity Scoring System (IBS-SSS) 

(20). On this scale, <175, 175 to <300, and >300 represent 

mild, moderate, and severe diseases, respectively (21). 

Healthy group members were non-IBS patients 

whose possible IBS diagnosis was ruled out by the 

Rome IV criteria. They were also asked the MNSI 

questionnaire questions. Then the participants with a 

score of over three were invited for the UENS 

examination. According to the UENS examination, any 

signs of neuropathy were detected.  

The sural and superficial peroneal nerve conduction 

studies were done according to the standard technique 

with surface electrodes. The maximum amplitude with 

supramaximal stimulation was measured. Tests were 

modified for all participants regarding temperature, 

technique, and the testing limb. NCS values higher than 

two standard deviations from the normal values (22) 

were considered abnormal. Both group participants with 

any signs of neuropathy in the examination (score > 0) 

were checked for nerve conduction study. If the patients’ 

NCS resulted in normal values, they were categorized as 

small fiber neuropathy-positive participants (Figure 1). 

 
Figure 1. Methodology flowchart MNSI-Q: Michigan Neuropathy Screening Instrument Questionnaire, UENS-E: 

Utah Early Neuropathy Scale Examination, SFN: Small Fiber Neuropathy, NCS: Nerve Conduction Study (the 

figure is created with the Adobe Illustrator 2023 application). 
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Statistical analysis 

Both groups were analyzed for gender or age bias. 

The prevalence of SFN diagnoses was compared 

between two groups with the Chi-square test. We ran 

several correlation tests between the IBS severity (IBS-

SSS scores) and the severity of neuropathy symptoms 

(MNSI questionnaire scores) among different 

subgroups of the participants. Also, a Chi-square test 

was done to see if the number of participants with 

MNSI scores over three was significantly higher in the 

IBS group than in the healthy group. Data normality 

was checked with the Shapiro-Wilk and Kolmogorov-

Smirnov tests.  All tests were performed using the IBM 

SPSS Statistics 27th edition application. 

Results 

Eighty-five participants were enrolled in the study 

(56 females (66%) and 29 (34%) males). There were 28 

(67%) females and 14 (33%) males in the IBS group, 

28 (65%) females and 15 (35%) males in the healthy 

group. There was no significant difference in the 

distribution of genders in the two groups (Chi-square, 

p=0.88). The median and interquartile range of age 

(IQR) for the IBS and healthy groups ages were 37 

(IQR=10) and 35 (IQR=13), respectively. There was no 

significant difference between the ages of the two 

groups (Mann Whitney U test, P=0.66). 

The MNSI Questionnaire (MNSI-Q) was positive 

(score >3) for 7 (16.7 %) participants in the IBS group 

and for 3 participants (6.9 %) in the healthy group (Table 

1), which was not significant statistically (Chi-square, 

p=0.20). Four of the seven (9.5 %) participants with a 

positive MNSI-Q in IBS patients showed at least one 

clinical sign of neuropathy in the examination. NCS was 

in normal values, and these patients were classified as 

SFN patients. One out of three participants in the healthy 

group showed clinical signs of neuropathy in the 

examination. However, her sural NCS was in abnormal 

value, so she was not categorized as a positive 

participant for the SFN diagnosis (Table 1). According to 

statistical analysis, there is a significant difference 

between the proportion of SFN-positive participants in 

the IBS and healthy groups (Chi-square test, p<0.05). 

Moreover, we ran several correlation tests between 

IBS-SSS scores and MNSI-Q scores. We could find a 

positive correlation between the IBS-SSS scores and the 

MNSI-Q scores in the IBS group (Spearman correlation 

Table 1. Participants with MNSI scores ≥ 4. IBS-SSS: Irritable Bowel Syndrome Severity Scoring System, NCS: 

Nerve Conduction Study, GTV: Great Toe Vibration, DTR: Deep Tendon Reflex. The median MNSI score was 2 

(IQR=2) for both IBS and healthy group participants. Statistical analysis showed no considerable difference 

between these scores (Mann Whitney U test, p=0.22). 

Participant 

number 

Gender Age IBS-SSS 

Score 

Questionnaire 

Score 

Examination 

Score 

Examination Abnormality NCS 

IBS Group        

28 Female 64 210 4 7 Pin Sensation Normal 

31 Male 32 210 4 8 Pin Sensation Normal 

35 Male 37 320 4 0 None - 

36 Female 62 200 5 0 None - 

37 Male 29 185 6 8 Pin Sensation + Diminished 

GTV Sensation 

Normal 

38 Female 41 300 4 0 None - 

39 Female 34 360 6 6 Pin Sensation Normal 

Healthy Group   

2 Female 44  4 7 Pin Sensation + Diminished 

DTR 

Abnormal 

8 Male 32 7 0 None - 

31 Female 30 8 0 None - 
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coefficient, r=0.30, p<0.05). However, there was no 

significant correlation between the IBS-SSS scores and 

the MNSI-Q scores among other group subtypes. For 

instance, we could not find a considerable positive 

correlation among the patients with mild (r=0.01, 

p=0.96), moderate (r= -0.60, p=0.01), and severe 

(r=0.05, p=0.89) IBS, separately. Also, we tested the 

same correlation among male (r=0.30, p=0.29) and 

female (r=0.31, p=0.10) participants, and it did not turn 

out to be significant either. 

Discussion 

This cross-sectional study evaluated the prevalence 

of SFN among patients with IBS. There was a 

significant clinical and statistical difference in the 

prevalence of SFN in IBS and healthy controls. To our 

knowledge, this is the first study addressing SFN as a 

peripheral neurologic involvement of IBS. In our study, 

we noticed a link between IBS and peripheral 

neuropathy in the form of SFN. Peripheral neuropathy 

has previously been reported in other GI disorders, such 

as gastrointestinal motility disorders (23), inflammatory 

bowel disease (24), and celiac disease (25).  

Considering gastrointestinal motility disorders as a part 

of a more generalized neuropathy disorder involving 

peripheral and myenteric neurons is a hypothesis that 

has been described by Ohlsson et al. (23) recently. 

They have reported two cases of gastrointestinal 

dysmotility (due to Ehlers-Danlos syndrome and long-

term GnRH agonist therapy) with complaints of 

autonomic and peripheral neuropathy and evidence of 

reduced intraepidermal nerve fiber density in 

histopathology evaluation of the skin. 

Fibromyalgia syndrome (FMS) is a pain disorder 

causing widespread muscular tender points in patients 

(26). Üceyler et al. (11) evaluated the presence of SFN 

in patients with Fibromyalgia syndrome (FMS). They 

performed a case-control study and mainly used 

quantitative sensory testing and skin biopsy as 

measurement tests to diagnose SFN. Cold and warm 

detection thresholds were higher in FMS patients than 

in the control group. In skin biopsies, intraepidermal 

nerve fiber density and dermal unmyelinated nerve 

fiber bundles were reduced in the patients with FMS 

compared to those in the control group. These findings 

showed the involvement of small fibers in FMS. Thus, 

neuropathic pain in FMS can be the source of 

complaints in these patients. The overlap of FMS and 

IBS has been previously mentioned in the literature, 

suggesting a common pathophysiology (27). 

Approximately 60% of IBS patients develop FMS, and 

up to 70 % of FMS patients suffer from symptoms of 

IBS (27, 28). Therefore, a common cause for FMS, 

IBS, and SFN could be a proper explanation for the link 

between these disorders. 

A study was conducted in 2005 investigating small 

fiber neuropathy in patients with celiac disease and 

neuropathy symptoms (25). They performed skin 

biopsies for eight patients with neuropathy symptoms 

who were diagnosed with celiac disease. Epidermal 

nerve fiber (ENF) density was reduced in 5 patients, 

and it resulted in lower limits of the normal range for 

the three other patients. Skin samples of the two 

patients with the low limits (within the normal range) 

of ENF density showed morphologic changes in axons. 

Five patients experienced an improvement in 

neuropathy symptoms after initiating a gluten-free diet. 

Gondim et al. conducted a retrospective study 

evaluating the different types of peripheral neuropathy 

(PN) in inflammatory bowel disease (IBD) patients 

who were diagnosed with PN (24). They analyzed 

neurological examinations, clinical complaints, 

electrodiagnostic tests, and nerve biopsies to classify 

peripheral neuropathies. A small fiber neuropathy 

diagnosis was made by assessing the patient’s clinical 

history, physical examination, normal nerve conduction 

study, and skin biopsy. Thirty-three patients with IBD 

and PN were recruited. Among them, 18 patients had 

Crohn’s disease, and others had ulcerative colitis. 2 out 

of 18 patients with Crohn’s disease and 4 out of 15 

patients with ulcerative colitis were diagnosed with 

small fiber neuropathy. 

In addition to the above-mentioned GI diseases, a 

study was designed to calculate the prevalence of SFN 

among patients with refractory chronic pelvic pain 

(CPP) and CPP patients with comorbid pain syndromes 

(29). In this study, 64 % of participants had decreased 

epidermal nerve fiber density on immunofluorescence 

study of the skin biopsies indicative of small fiber 

polyneuropathy. Notably, two comorbidities with high 

prevalence among the participants were IBS (33%) and 

FMS (38%). Therefore, SFN has been presented in CPP 

(29), FMS (11), and IBS (our study), all classified as 
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chronic pain disorders. Thus, exploring the hypothesis 

of small fiber neuropathy in chronic pain disorders is a 

worthwhile endeavor warranting further investigation 

that could lead to understanding the precise 

pathophysiology of these conditions. 

In our study, we also found a positive correlation 

between peripheral neuropathy and IBS severities, i.e., the 

patients with more severe IBS symptoms suffered from 

more severe neuropathy symptoms. This positive 

correlation, along with the study's main finding 

(significantly higher SFN cases in the IBS group 

compared to the healthy group), further supports the idea 

of describing a generalized neuropathy syndrome. We 

calculated Cronbach’s alpha for the MNSI-Q among 

Iranian society, showing a reasonable internal consistency 

and reliability for the questionnaire (α=0.72). 

This study has some potential limitations. The small 

sample size, because the main part of the study was 

performed during the SARS-CoV-2 infection pandemic, 

and several patients refused to participate in the UENS 

examination, might have impacted the results. 

Furthermore, more definite diagnosis methods (such as 

skin biopsy) may result in different outcomes for the 

study. Our findings suggest possible mutual 

pathophysiology for IBS and SFN; therefore, the 

hypothesis that IBS is a subset of a more generalized 

neural disorder is worth considering. We suggest more 

research to investigate small fiber neuropathy and other 

neural diseases in irritable bowel syndrome and chronic 

pain disorders. Research works with bigger sample sizes, 

and more accurate methodologies may result in a 

revolutionary discovery in neuropathy illnesses. 

Conclusion 
Small fiber neuropathy is a sensory peripheral nerve 

disorder that significantly affects the patient’s quality 

of life. Understanding the underlying mechanisms and 

pathophysiology of the disease can help us with proper 

treatment and, subsequently, a better prognosis for the 

patients. Abnormal neural sensation in irritable bowel 

syndrome patients can be due to comorbid SFN. Early 

SFN diagnosis in these patients results in earlier 

treatment and prevents multiple physician visits to 

investigate the symptoms. Studying the relationship 

between SFN and other disorders can help us 

understand the exact pathophysiology of this disease. 
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