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Abstract

Objectives Chronic neuropathies are a common cause of neurological disability worldwide. However, few reports have evalu-
ated, in real life, the prevalence of the several conditions which can cause it.

Patients and methods The authors reviewed informatic database for outpatient office to confirm identification of chronic
neuropathy in a 3-year interval period.

Results Among the 100 selected patients with chronic neuropathies, almost one fifth (19%) remained idiopathic. The most
common etiologies were diabetes (17%), dysimmune neuropathies (38%), and vitamin B12 deficiency (9%). In the “dysimmune
neuropathies” group, we distinguished various etiologies, including dysimmune neuropathies associated or not with systemic
autoimmune diseases (7 and 3%, respectively), chronic inflammatory polyneuropathy (CIDP) (8%), multifocal motor neuropathy
(MMN) (3%), paraproteinemic (8%), celiac disease-related (6%), and paraneoplastic (3%) neuropathies.

Conclusions In this report from a single neurological center, treatable causes of chronic neuropathies, such as dysimmune
neuropathies, including CIDP, and celiac disease-associated neuropathy, were common. These findings suggest the utility of
routine screening with blood testing for dysimmune neuropathy and celiac disease for all patients presenting with idiopathic
chronic polyneuropathy in whom primary diagnostic testings had failed to identify an etiology for the disease.

Significance Our results indicate that patients with peripheral neuropathy could receive a benefit from being evaluated routinely
in a specialized neurological center, as many of the conditions that were discovered represented potentially treatable causes of
neuropathy.
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Introduction

Chronic neuropathies have a high prevalence among the gen-
eral population: disorders of the peripheral nervous system
account for 1.5 million visits to neurologists annually, with
an estimated prevalence of 2 to 7% in the entire population,
which increases at a rate of more than 10% in the elderly
population [1-4].
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The diagnostic workup for the identification of the causes
of neuropathies requires the use of different tests of increasing
complexity. Usually, a first-level evaluation (fasting glucose
test, vitamin B12 dosage, serum protein electrophoresis, thy-
roid screening, and glucose tolerance tests) is performed in
primary neurological centers whilst patients are referred to
specialized centers for further evaluations (blood testing for
autoimmune or parancoplastic conditions, genetic tests, skin
or nerve biopsy, ultrasound, or magnetic resonance of periph-
eral nerves) [5]. Although data exist about the main epidemi-
ological stratification of patients after a first diagnostic evalu-
ation by primary care physicians [1-5], few reports have eval-
uated the epidemiology and classification of chronic neurop-
athies on the basis of secondary diagnostic tests in specialized
centers [6, 7].

The aim of this study was to report data obtained by a
single tertiary neurological center in the classification of dif-
ferent possible etiologies of chronic neuropathies and to com-
pare them with available literature data.
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Patients and methods

We performed a retrospective study adopting a previously
validated [8] neuropathy case-capture method that involves
screening all new patient visits for International
Classification of Diseases, Ninth Revision (ICD-9) neuropa-
thy symptoms and diagnostic codes (250.60, 356.0-356.2,
356.4, 356.8, 356.9, 357.1-357.7, 357.82, 357.89, 357.9,
729.5 [pain in the limb], and 782.0 [disturbance of skin sen-
sation]) using our informatic database of the outpatient office
(MedArchiver vers. 8.7.9.9), to confirm that the patients met
our peripheral neuropathy definition. Our study was approved
by the local Ethics Committee. No informed consent was re-
quired. The case-capture method was used from January 1,
2013, through March 31, 2015. All patients were visited in
the outward ambulatory for neuromuscular diseases.
Information abstracted included demographic characteristics,
clinical characteristics (time since symptom onset, family his-
tory of neuropathy, pain, weakness on examination, and the
signs of an atypical presentation, including relapsing appear-
ance; asymmetry; non-length dependent; motor predominant;
and prominent autonomic features), and all diagnostic tests
ordered during the visit.

We also performed a neurophysiological examination,
which is part of the routine diagnostic workup for neuropathy.
Motor nerve conduction studies (NCSs) of the ulnar, peroneal,
and tibial nerves were performed using standard techniques
[9-11]. All studies were performed in a warm room and skin
temperature was > 32 °C; if needed, an infrared lamp was used
to warm the studied segment. Distal motor latency was mea-
sured at the onset of the compound muscle action potential,
and the low- and high-frequency filters were set at 20 Hz and
10 kHz. Sensory NCSs of sural and radial nerves were per-
formed using standard techniques [11—-14]. For the sural nerve
antidromic stimulation was used, whilst the orthodromic
method was performed for sensory NCSs of the upper limbs.
Sensory nerve action potential amplitude and nerve conduc-
tion velocity were measured as previously described [15-18].
Neuropathy was defined as (a) sensory axonal with a reduc-
tion of sensory nerve action potential amplitude at least in the
sural nerve bilaterally or in more sensory nerves, (b) motor
axonal with a reduction of the compound muscle action po-
tential amplitude at least in the tibial nerve bilaterally or in
more motor nerves, and (c¢) sensory-motor axonal in the pres-
ence of axonal involvement of both motor and sensory nerves.
Finally, demyelinating neuropathy was diagnosed according
to electrophysiological criteria for definite chronic inflamma-
tory demyelinating neuropathy (motor distal latency prolon-
gation, reduction of motor conduction velocity, prolongation
or absence of F-wave latency, conduction blocks or excessive
temporal dispersion) [14].

All patients were screened with laboratory testing for pri-
mary evaluation of chronic neuropathy including fasting
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glucose, vitamin B12, serum protein electrophoresis, glucose
tolerance test, and thyroid hormone levels [15]. Patients with
electrophoresis findings suggestive of paraproteinemia
underwent secondary analysis with serum immunofixation.

Moreover, we proposed to all patients with negative results
on primary screening test, according to neurophysiological
sub-set, secondary laboratory evaluations for the detection of
autoantibodies against peripheral nervous system antigens,
including anti-myelin and anti-axon antibodies; anti-MAG
and anti-SGPG antibodies (IgM); anti-ganglioside GM1,
GQ1b, and GD1b antibodies (IgM and IgG), onconeural an-
tibodies (anti-Hu, Yo, Ri, Amphipysine, Cv2, MA1, MA2/
TA, GAD-65 antibodies); celiac disease screening antibodies
(anti-tissue transglutaminase (tTG), anti-endomysial antibod-
ies and antigliadin IgA and IgG antibodies assays); and auto-
antibodies for systemic connective tissue diseases and vascu-
litis (anti DS-DNA, anti Sm, anti Ul RNP, anti-Ro/SSA, anti-
La/SSB, anti-citrullinated peptides, p-ANCA, c-ANCA anti-
bodies, cryoglobulinemia testing), and laboratory evaluation
for infective causes of neuropathy (HBV, HCV, Lyme disease
serology). Selected patients with negative results underwent
CSF examination by lumbar puncture, with analysis for pro-
tein level and white cells’ count. Selected patients with high
clinical suspicion for paraneoplastic neuropathy performed
cancer screening with high-resolution contrast-enhanced CT
scans of the chest, abdomen, and pelvis. Patient that were lost
to follow-up were excluded by the study.

Results

We identified 100 patients with chronic peripheral neuropathy
based on electrophysiological studies and clinical examination
(including distal symmetric polyneuropathy and neuropathies
with a clinical asymmetrical pattern or proximal involvement).
The age range was 25-90 (mean 69 + 12.7) years. The gender
distribution was 66% men and 34% women. The demographic
and clinical features are described in Table 1.

The majority of our patients (around 60%) had not been
evaluated by neurologists before referring to our center.

A specific etiology for the neuropathy was identified in 81
patients (81%). The frequencies of the different etiologies are
described in Table 2.

The most common cause was the diabetes mellitus (17%,
mean level of HblAc; 6.9%, mean level of fasting plasma
glucose; 135 mg/dL). Eleven (11%) of these fulfilled the
American Diabetes Association criteria for the diagnosis of
diabetes, and six (6%) had altered glucose metabolism (im-
paired glucose tolerance (IGT)) based on the same criteria
[19]. Ten patients (10%) were under treatment with anti-
diabetic medications (oral hypoglycemic agents or insulin).
Typical clinical features of these patients included not only
distal painful symmetrical sensory polyneuropathy (82.3%),
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Table 1 Demographic characteristics and clinical features of patients
with distal polyneuropathy

Variable No. (%) of 100 patients
Age mean (SD), years 68.5 (12.7)
Male sex 66 (66)
Smokers 18 (18)
Symmetric involvement 76 (76)
Motor deficit 66 (66)
Abnormal sensory examination 65 (65)
Neuropathic symptoms 51(51)
Decreased reflexes 61 (61)
Gait instability 45 (45)
Axonal neuropathies 75 (75)
Demyelinating neuropathies 13 (13)
Distal symmetric polyneuropathy 76 (76)
Multineuropathy 24 (24)
Sensory neuronopathy 23 (23)
Sensory-motor axonal neuropathy 29 (29)
Motor axonal neuropathy 14 (14)
Disease duration mean (SD), years 49 (5.8)

but also a significantly high rate of patients with gait instabil-
ity and positive Romberg test (58.8%); electrodiagnostic tests
revealed more commonly a sensory axonal neuropathy
(84.8%).

In our study, we obtained a meaningful number of
dysimmune neuropathies, with results similar to the report
by Hanewinckel et al. [2]. We have further sub-categorized
the group of “dysimmune neuropathies” allowing for a

comprehensive inclusion of all the kind of neuropathies that
share a common pathophysiological dysimmune trigger that
has included CIDP (8%), dysimmune neuropathies other than
CIDP, associated or not with systemic autoimmune diseases
(7% and 3%, respectively), paraproteinemia-related neuropa-
thy (8%), celiac disease-related neuropathy (6%), multifocal
motor neuropathy (MMN) (3%), and paraneoplastic neuropa-
thy (Table 2).

Eight patients (8%) were found to have chronic inflamma-
tory demyelinating neuropathy (CIDP). The diagnosis was
based on clinical features, typical nerve conduction study pa-
rameters, cerebrospinal fluid (CSF) protein assessment, and
exclusion of other causes [14, 17]. In the CIDP group, two
patients showed the typical presentation consisting of proxi-
mal and distal symmetrical motor weakness whilst the other
five patients presented asymmetrical distal and proximal mo-
tor weakness: a variant of CIDP known as multifocal acquired
demyelinating sensory-motor neuropathy (MADSAM) or
Lewis-Sumner syndrome [18, 20]. In addition to motor weak-
ness, neurological examination revealed sensory deficits and
ataxia in three patients and decreased deep tendon reflexes in
five patients. One patient presented high titers (> 1:100) anti-
GQ1b antibodies; on neurological examination, this patient
presented cranial nerve involvement (dysarthria) and large
fiber sensory neuropathy with gait instability and ataxia (a
clinical scenario compatible with a diagnosis of chronic ataxic
neuropathy with anti-disialosyl antibodies, CANOMAD
[21]).

Ten patients presented dysimmune neuropathies other than
CIDP associated or not with systemic autoimmune disease
(7% and 3%, respectively). Among patients with systemic

Table 2 Causes of peripheral

neuropathy after initial diagnostic Cause of peripheral neuropathy Number of patients Percent
testing

Idiopathic 19 19%
Diabetes mellitus 17 17%
Vitamin B12 deficiency 9 9%
Dysimmune neuropathies

Associated or not with autoimmune 7 + 3 associated with autoimmune disease 7% + 3%

disease (other than CIDP) (1 vasculitis, 2 connective tissue diseases)

CIDP 8 8%

Paraproteinemia-related neuropathy 8 8%

Celiac disease 6 6%

Multifocal motor neuropathy (MMN) 3 3%

Paraneoplastic neuropathy 3 3%
Hypothyroidism 6 6%
Toxic causes 4 4%
Genetic polyneuropathy 3 3%
Infective causes 2 2%
Alcohol 1 1%
Chronic kidney disease 1 1%
Total 100
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autoimmune diseases, connective tissue disease was consid-
ered the cause of dysimmune neuropathy in two patients (2%);
one patient had rheumatoid arthritis whilst the second present-
ed Sjogren disease. Finally, vasculitis was the origin of
dysimmune neuropathy in one patient (1%). This patient
was affected by non-length dependent sensory-motor axonal
neuropathy, positivity for antineutrophil cytoplasmatic auto-
antibodies, and systemic vasculitis.

In the other seven patients (7%), a probable dysimmune
neuropathy (other than CIDP) was diagnosed. This character-
ization was based either on the presence of specific autoanti-
bodies associated with connective tissue diseases or vasculit-
ides on patient’s serum analysis or mononeuritis multiplex
pattern on nerve conduction studies, association with systemic
autoimmune diseases, or elevated protein level on CSF exam-
ination with normal white cell count (albuminocytologic dis-
sociation) and clinical improvement after immune therapy
[14, 16]. The majority of these patients (70%) improved after
immune therapy. The remaining three patients showed absent
or poor response to immune-modulating agents (intravenous
glucocorticoids, intravenous immunoglobulin (IVIG)). In one
patient (10% of this group), we discovered the occurrence of
anti-gangliosides antibodies on serum analysis. The patient
presented, as collateral finding, high titer (> 1:100) anti-
GDla antibodies and symmetrical distal sensory-motor neu-
ropathy with axonal features on NCS and distal motor weak-
ness. One patient presented low-titer autoantibodies against
unspecified peripheral nervous system antigens on serum
analysis. The clinical and neurophysiological features were
consistent with a motor axonal neuropathy presenting with
distal symmetrical motor weakness.

Celiac disease was diagnosed after the onset of peripheral
neuropathy in six patients (6%) by means of celiac disease
antibodies positivity on serum analysis (anti-tissue
transglutaminase (tTG), anti-endomysial antibodies, and
antigliadin IgA and IgG antibodies), presented in five patients
out of six, and/or typical small bowel biopsy (which was di-
agnostic in four patients out of six) [22]. The majority of these
patients presented axonal sensory-motor distal symmetric
polyneuropathy. Neuropathic symptoms were observed in just
one patient, whilst sensory ataxia and gait instability were
seen in four patients. All of them (six patients, 100%) greatly
improved with the introduction of a gluten-free diet.

Paraproteinemic component was identified on serum elec-
trophoresis and immunofixation in eight patients (8%) and
was considered the cause of the neuropathy in these groups.

Six patients (6%) presented a monoclonal gammopathy of
undetermined significance (MGUS). Among them, three pa-
tients presented IgM monoclonal component on serum analy-
sis (two patients IgM-kappa, one patient [gM-lambda) and
two patients presented IgG-kappa monoclonal component
whilst the last patient had IgA-kappa monoclonal component.
The majority of these patients presented a sensory-motor

@ Springer

distal polyneuropathy with symmetrical involvement and
mixed electrophysiological features (axonal and demyelinat-
ing) on NCS. Anti-MAG antibodies were identified in one
patient with IgM monoclonal component.

All patients with MGUS performed fat aspirate in order to
exclude AL amyloidosis, and they all showed negative results
for amyloid deposition.

Two patients had Waldenstrom macroglobulinemia. High
titers anti-MAG and anti-GD2 antibodies were identified in
one patient. This patient was treated with rituximab without
clinical recovery. The other patient had a history of kidney and
colon cancer which underwent surgical excision.

Three patients (3%) presented multifocal motor neuropathy
(MMN). All of them had high titers (> 1:100) anti-GM1 anti-
bodies on serum analysis and asymmetrical multifocal motor
involvement without a sensory deficit. However, no conduc-
tion blocks were observed in these patients. Two of these
patients also presented other high titers’ anti-ganglioside anti-
bodies on serum analysis (anti-GD1Db).

Paraneoplastic neuropathy was found as the cause of neu-
ropathy in three patients (3%). Two patients presented sensory
axonal neuropathy which improved after surgical treatment of
lung adenocarcinoma. The last patient was affected by non-
Hodgkin lymphoma which caused sensory-motor axonal
polyneuropathy and did not improve after chemotherapy for
the neoplastic disorder.

Vitamin B12 deficit was observed as the cause of neurop-
athy in nine patients (9%, vitamin B12 levels <200 pg/ml in
all patients); most of them (eight patients out of nine) im-
proved after vitamin replacement. Typical electrophysiologi-
cal findings were consistent with axonal large fiber sensory-
motor symmetrical polyneuropathy.

In six patients (6%), hypothyroidism was found (TSH
levels > 3.75 pUI/mL, T4 levels < 9.8 pmol/L; fT3 levels <
4.29 pmol/L in all patients), and this was considered the cause
of neuropathy. Most of them presented axonal sensory-motor
polyneuropathy with symmetrical involvement and neuro-
pathic pain symptoms with improvement after hormonal re-
placement therapy.

Toxic neuropathy was diagnosed in four patients (4%). One
patient developed distal symmetrical sensory-motor neuropa-
thy after treatment with vincristine for Hodgkin lymphoma.
One patient presented asymmetrical demyelinating sensory-
motor neuropathy after treatment with amiodarone. The last
two patients had a history of professional-related toxic expo-
sure. One patient developed symmetrical sensory distal axonal
polyneuropathy after several years of exposure to an industrial
solvent (flugene; 1,1,2-trichloro-1,2,2-trifluoroethane) [23].
The second patient worked as an anesthesiologist and devel-
oped sensory-motor axonal polyneuropathy years after profes-
sional exposure to volatile anesthesia (trichloroethylene, ni-
trous oxide, halogenated hydrocarbons) [24], no other possi-
ble explanation for peripheral neuropathy was discovered, and
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a presumptive diagnosis of occupational-related neuropathy
was made [25].

The cause of polyneuropathy was thought to be genetic in
three patients (3%) because of family history and age of pre-
sentation although genetic testing was not performed. They
both showed axonal sensory-motor neuropathy with promi-
nent neuropathic pain symptoms.

Other causes of neuropathy were alcohol toxicity (1%),
chronic kidney disease (1%), and infections (Lyme disease
1%, HBV infection 1%).

The etiology remained unknown in 19 patients (19%); this
result was in agreement with other studies [2, 3, 7, 26, 27]. In
the idiopathic group, the majority of patients (15 patients,
78.9%), presented an axonal neuropathy on electrodiagnostic
studies, whilst four patients (21% of this group) presented
mixed axonal and demyelinating features on NCS. The clini-
cal features were consistent with distal symmetric
polyneuropathy in all 19 patients (100%). An abnormal sen-
sory examination was observed in nine patients (47.3%)
whilst nine patients (47.3%) reported neuropathic symptoms
(extremity pain and dysesthesia). Decreased reflexes were
confirmed on neurological examination in nine patients
(47.3%). Three patients (15.8%) presented gait instability
and a positive Romberg test on physical examination.

Discussion

Chronic neuropathy is a common cause of neurological dis-
ability worldwide; however, few reports exist that testify the
prevalence of the several conditions which can cause neurop-
athy in adult population after secondary diagnostic test in spe-
cialized neurological centers [6, 7]. Besides, most of those
results were based on studies from the 1980s and 1990s [26,
27]. Since then, new clinical entities have been characterized
and we have assisted to a remarkable boost in the arsenal of
screening tests for patients with neuropathy:.

Among our patients, we confirmed chronic idiopathic neu-
ropathy in almost one fifth of patients presenting for evalua-
tion of peripheral neuropathy (19%), with a similar rate to
previous reports in the literature [2, 7, 26, 27].

Diabetic neuropathy is universally recognized as the most
common cause of peripheral neuropathy and neuropathic pain
worldwide, with a lifetime incidence of 45% in patients with
type 2 diabetes mellitus and 55% for type | diabetes mellitus
[29]. Our study showed a compatible result, and diabetic neu-
ropathy was confirmed to be the most frequent cause of neu-
ropathy in our group (17%).

We have observed a significative number of patient with
dysimmune neuropathies, who were further sub-categorized
according to different etiologies (Table 2).

Chronic inflammatory demyelinating neuropathy (CIDP)
is the most common type of immune neuropathy [30]. No

reliable biomarker exists by which to diagnose CIDP [30]
whilst electrodiagnostic criteria, such as those proposed by
the European Federation of Neurological Societies and the
Peripheral Nerve Society, are valuable resources when diag-
nosing the disease [14]. Although the diagnostic tests used
within these criteria are useful, they support rather than defin-
itively confirm the diagnosis of CIDP [31]. Other dysimmune
neuropathies include axonal polyneuropathy caused by vascu-
litis, paraproteinemias, other systemic diseases, and other
dysimmune neuropathies associated with anti-ganglioside
and anti-peripheral nerve antibodies; this group accounts for
a significative portion of this case series.

The search for autoantibodies in CIDP and chronic
dysimmune neuropathies has recently been boosted with the
description of antibodies targeting the node of Ranvier in this
subgroup of patients [32]. In our study, the investigation for
anti-ganglioside and anti-peripheral nerve antigen detection
helped to suggest the diagnosis in eight patients previously
considered as affected by idiopathic chronic neuropathy.

Up to 23% of patients with established celiac disease have
neurophysiologic evidence of a peripheral neuropathy [33].
Gluten neuropathy is defined as otherwise idiopathic neurop-
athy with typical small bowel biopsy findings or serologic
evidence of gluten-related antibodies and clinical improve-
ment after a gluten-free diet. The commonest types are sym-
metric sensorimotor axonal peripheral neuropathy and senso-
ry ganglionopathy [34, 35]. Our study showed an interesting
high rate of celiac disease-related neuropathies (6%), at a
higher rate than in the report by Farhad et al. (1.4%) [7].
Other causes of neuropathy secondary to malabsorption (vita-
min B12, B6, and B1 deficiency) were excluded in these pa-
tients. This high rate can be due to the systematic research for
gluten-related antibodies in our group, especially in those pre-
senting with suggestive clinical features (sensory ataxia or
symmetric sensorimotor axonal peripheral neuropathy).

Paraproteinemia is a known cause of neuropathy [10, 36].
It was also a common cause of neuropathy in our patients.
Serum protein electrophoresis was regularly performed in
our group of patients as an essential component of the diag-
nostic workup, as MGUS is considered to be a pre-malignant
lymphoplasmacytic proliferative disorder. Two patients either
with IgM monoclonal gammopathy of undetermined signifi-
cance and Waldenstrom’s macroglobulinemia had anti-MAG
antibodies on serum analysis. The clinical syndrome associat-
ed with anti-MAG antibodies is the distal acquired demyelin-
ating symmetrical (DADS) sensory-motor neuropathy, an en-
tity distinct from classical CIDP [37]. We observed three pa-
tients who presented non-IgM MGUS associated
polyneuropathy. In this subgroup of patients, we decided to
ascribe a causative role to the monoclonal component on the
basis of supportive clinical features (time to peak of the neu-
ropathy > 2 years, chronic slowly progressive course without
relapsing or remitting periods, demyelinating features on
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NCSs) [36] and exclusion of other possible etiologic explana-
tions, although the diagnosis remained presumptive since the
clinical correlation of non-IgM MGUS and peripheral neurop-
athy is still controversial [38].

In our study, we identify three patients with paraneoplastic
neuropathies. Paraneoplastic neurologic diseases are rare
neuroimmunologic disorders that occur in patients with cancer
[39]. Peripheral neuropathy represents one of the more com-
mon presentations [40]. Although these are rare diseases, clin-
ical suspicion and appropriate diagnostic testing are extremely
important because parancoplastic syndrome can precede the
identification of neoplasia. A definite diagnosis of a
paraneoplastic neuropathy requires a distinct clinical presen-
tation in the context of a well-characterized paraneoplastic
autoantibody or contemporaneous diagnosis of cancer [41].
None of our patients showed paraneoplastic autoantibodies
in serum analysis; however, all of them presented a simulta-
neous diagnosis of cancer, and the peripheral nerve symptom-
atology improved after cancer treatment. We showed a sur-
prisingly high rate of paraneoplastic neuropathies in compar-
ison to other reports [7]. This result is probably due to the
regular evaluation for onconeural antibodies in patients with
clinical suspicion for paraneoplastic disorder (constitutional
symptoms or cancer risk factors) and suggestion for HR CT
of'the thorax, pelvis, and abdomen in this subgroup of patient,
as paraneoplastic disorder usually appear prior to formal diag-
nosis of cancer and early recognition could have a dramatic
effect on cancer prognosis.

Hypothyroidism and vitamin B12 deficit were also com-
mon causes of neuropathy in our study, with rates slightly
inferior to other reports (6% for hypothyroidism and 9% for
vitamin deficiency in our report versus 9% for hypothyroid-
ism and 17% for vitamin deficiency in the Hanewinckel report
[2]). This discrepancy could be due to the fact that these
causes of neuropathy are more likely to be diagnosed by gen-
eral practitioners and general neurologists, with lesser need for
specialist neurological evaluation in a tertiary center for
neuropathies.

We observed three patients with a suspected genetic cause
of neuropathy. This rate is not as prevalent as in other reports
described in the literature. The explanation could possibly be
related to a diagnosis extrapolated by family history or skeletal
leg abnormalities rather than confirmatory genetic testing in
earlier studies [1-4]. The actual more diffuse use of screening
genetic tests for hereditary neuropathy in pediatric tertiary
referring centers may have allowed for a diagnosis to be made
before the adult age. Moreover, since our center is more ex-
perienced in the diagnosis and management of acquired and
dysimmune neuropathies, we could not exclude a selection
bias towards the population of patients with genetic
neuropathies.

We could not exclude the possibility of TTR amyloidosis-
related neuropathy diagnosis among patients with chronic
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idiopathic axonal neuropathy since TTR-related neuropathy
is an often under-recognized condition with a sneaky presen-
tation, and it frequently shows unspecific clinical manifesta-
tions [28].

Other causes of neuropathy, although not common in our
study, were toxic neuropathies and infective causes of
neuropathy.

In this report from a single tertiary neurological center,
potentially treatable causes of neuropathy, such as dysimmune
neuropathy, including CIDP and celiac disease-associated
neuropathy, and vitamin deficiencies were common. These
findings could raise the possibility to suggest routine screen-
ing with blood testing for dysimmune neuropathy (anti-
gangliosides antibodies) and celiac disease for all patients pre-
senting with idiopathic chronic polyneuropathy in whom pri-
mary diagnostic testings had failed to identify an etiology for
the disease, offering a chance of effective and safe
therapeutical options for these patients.
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