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Abstract
Objective—(1) To evaluate a clinical
guideline for the diagnostic investigation
of patients presenting with signs and
symptoms (present for longer than 6
weeks) suggesting a chronic polyneuropa-
thy. (2) To investigate the contribution of
electrophysiological studies to a focused
search for aetiology in these patients.
Methods—A chart review was carried out
of a consecutive group of outpatients in
1993–7 at a university department of neu-
rology, with signs and symptoms suggest-
ing a polyneuropathy in whom the
diagnostic investigation had been carried
out according to a recently introduced
guideline. Diagnostic tests were per-
formed and final diagnoses were made.
Results—Unnecessary investigations were
carried out in 108 (51%) of 213 patients
and too few tests in 23 (11%) of these
patients. In 82 (48%) of the 172 patients
who fulfilled the inclusion criteria neuro-
physiological tests did not contribute to
the final diagnosis. Neurophysiological
criteria for demyelination were fulfilled in
only 13 (8%) of the 172 patients.
Conclusion—In patients presenting with
signs and symptoms of chronic polyneu-
ropathy the number of tests in the diag-
nostic investigation can be considerably
reduced. In patients with signs and symp-
toms of polyneuropathy, providing the
clinical phenotype is typical, in the pres-
ence of diabetes mellitus, renal failure,
HIV infection, alcoholism, or use of
potentially neurotoxic drugs further in-
vestigations are non-contributory. The
significance of electrophysiological stud-
ies in the investigation of patients with
polyneuropathy is rather to separate sen-
sorimotor neuropathies from pure sen-
sory neuropathies than to distinguish
between demyelinating and axonal neu-
ropathies.
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Polyneuropathy is a syndrome with many
diVerent causes.1 As polyneuropathy occurs
often in many patients many diagnostic tests
have to be carried out to find a cause. At our
department of neurology there seemed to be
great variation among clinicians and no
consensus about the number and selection of

tests in patients with polyneuropathy. There-
fore, in 1993 it was decided to develop a guide-
line for the diagnostic investigation.

The guideline was mainly based on expert
opinion. It consisted of a two step procedure.
Firstly, the most often occurring causes of
polyneuropathy had to be demonstrated or
excluded. Thereafter, if a cause had not been
found, investigations were aimed at rare causes.
Electrophysiological studies were considered to
play a key part, initially in confirming the diag-
nosis of polyneuropathy and subsequently by
directing the search for the cause.1–5

Five years after introduction of this guideline
it was decided to investigate whether it was
eYcient and eVective. The results clearly indi-
cate that the diagnostic investigation, including
electrophysiology, should be much more fo-
cused. Based on these results a new guideline is
proposed.

Patients and methods
THE GUIDELINE 1993

The guideline was focused on chronic polyneu-
ropathy (signs and symptoms present for
longer than 6 weeks) and is shown in figure 1.
When a chronic polyneuropathy was suspected
by clinicians at our outpatient department, a
routine set of laboratory tests and electrophysi-
ological studies were performed (part 1). The
laboratory tests included erythrocyte sedimen-
tation rate, haemoglobin, mean cell volume,
white cell count, platelets, sodium, potassium,
creatinine, alkaline phosphatase, glucose,
blood urea nitrogen, and ã-glutamyltransferase
(GGT).

When polyneuropathy was confirmed by
electrophysiological studies and when diabetes
mellitus, uraemia, or alcoholism had been
excluded, patients entered part 2 of the proto-
col. The electrophysiological findings deter-
mined whether the patient belonged to one of
the following categories: (1) uniform demyeli-
nating neuropathies, (2) non-uniform demyeli-
nating neuropathies, (3) pure motor axonal
neuropathies, (4) sensorimotor axonal neu-
ropathies, or (5) pure sensory axonal neuropa-
thies. Within each category there were addi-
tional laboratory tests to reach a final diagnosis.

PATIENTS

Included in the study were outpatients who
had presented between 1993 and 1997 with
symptoms or signs of a polyneuropathy after
introduction of the diagnostic guideline. Exclu-
sion criteria were second opinion, investigation
already (partly) carried out, polyneuropathy
already diagnosed, and missing follow up data.
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Age, sex, medical history, medication, and
alcohol consumption were recorded. Neuro-
logical history, neurological examination, and
test results were extracted from the files.

EVALUATION PROCEDURE

A group of three senior neurologists (PP, MdV,
and MV) was formed for the evaluation of this
guideline. Two of them (MdV, MV) have a
special expertise in neuromuscular diseases,
and one (PP) in neurological disorders associ-
ated with systemic diseases.

Each member of the team was oVered
relevant information from the files and the
results of the routine set of laboratory tests. On
the basis of these data consensus had to be
reached on a presumptive diagnosis and
whether electrophysiological studies were indi-
cated. If the last was aYrmed the team had
access to the results of the electrophysiological
investigation. This enabled them to assign the
patient to the diagnostic route of one of the five
categories and to make a diagnosis. The
diagnosis in the medical record was then
disclosed to the team, who subsequently had to
decide whether too many, too few, or a
suYcient number of diagnostic tests were per-
formed to reach a diagnosis. At the end of the

procedure for each patient a final diagnosis was
established based on all available data, includ-
ing follow up of at least 1 year.

ELECTROPHYSIOLOGY

Using standard techniques electrodiagnostic
studies were performed according the guide-
line. Skin temperature was maintained between
32ºC and 35ºC. The electrophysiological stud-
ies included motor and sensory conduction
velocities in at least two arm nerves and one leg
nerve, F responses of the ulnar nerve and pero-
neal nerve, H reflex of the soleus muscle, and
EMG of distal arm and leg muscles.

Polyneuropathy was classified as demyelinat-
ing when fulfilling the neurophysiological
criteria for demyelination as defined by the ad
hoc subcommittee.6 7 If these criteria were not
fulfilled, but there was neurophysiological
evidence of polyneuropathy, the polyneuropa-
thy was classified as axonal. There was no
separate classification for a demyelinating neu-
ropathy with an axonal component or the
reverse, the so called mixed forms. Patients
with neurophysiological test results not con-
sistent with polyneuropathy were classified as
no polyneuropathy.

Figure 1 Guideline 1993–7.

Category 1: uniform demyelinating neuropathy
Category 2: non-uniform demyelinating neuropathy
Category 3: pure motor axonal neuropathy
Category 4: pure sensory axonal neuropathy
Category 5: sensorimotor axonal neuropathy

Category 1 Category 2 Category 3

Based on electrophysiological results

Part 2

Age/sex/medical history/neurological history and examination

Guideline 1993–7

Signs and symptoms: suspected chronic polyneuropathy

Routine laboratory tests (erythrocyte sedimentation rate,
haemoglobin, MCV, white cell count, platelets,

sodium, potassium, creatinine, alkaline phosphatase,
glucose, BUN, GGT)

Electrophysiological tests
+

Polyneuropathy confirmed by electrophysiology
No evidence of diabetes mellitus, uraemia, alcoholism

Part 1

Category 4 Category 5
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Results
Between 1993 and 1997, 473 patients were
seen at our outpatient clinic in whom the diag-
nosis polyneuropathy was considered by staV
members of this clinic. Excluded from this
study were 260 patients. Reasons for exclusion
were: second opinion (95), already investigated
(37), known with polyneuropathy (87), no fol-
low up data (seven) and missing files (34).

Of the 213 included patients, 137 were men,
76 women; mean age was 62 (range 26–93)
years.

Tables 1 and 2 show the results of investiga-
tions according to parts 1 and 2, respectively, of
the guideline.

Half of the 60 patients known with diabetes
and showing signs and symptoms of polyneu-
ropathy had been referred by general practi-
tioners and the other half by specialists, mostly
specialists in internal medicine. In 10 out of 30
patients referred by general practitioners and in
12 out of 30 patients referred by specialists, the
referring physician had not considered the
diagnosis polyneuropathy. In the other patients
the reason for referring was to investigate
whether the symptoms were caused by diabetic
neuropathy.

Neurophysiological studies were performed
in 172 out of 213 (81%) patients. In 82 patients

the results of these studies did not contribute to
the final diagnosis, because the cause of
polyneuropathy was obvious (56 diabetes,
three alcoholism, five uraemia, six HIV, two
drug induced), or polyneuropathy was consid-
ered very unlikely after history and examina-
tion (n=10). In all of these 82 patients, the
diagnosis had not changed after the electro-
physiological studies. In the group of 41
patients who were not electrophysiologically
investigated, evaluation disclosed that in six
patients electrophysiological studies would
have been informative, as the diagnosis of
polyneuropathy was questionable.

Thirteen out of 172 (8%) patients fulfilled the
criteria of a demyelinating polyneuropathy. In 10
out of 13 patients the demyelinating neuropathy
was recognised on clinical signs and symptoms,
medical history, and laboratory tests. This was
the case in our patients with polyneuropathy due
to diabetes, uraemia, alcoholism, Guillain-Barré
syndrome, leprosy, medication, and paraprotei-
naemia due to multiple myeloma. In three
patients electrophysiological studies disclosed a
demyelinating neuropathy (CMT-I, x-CMT,
and distal acquired demyelinating symmetric
neuropathy (DADS).8

In 108 of 213 (51%) patients’ ancillary
investigations did not contribute to a final

Table 1 Results of evaluation of 157 patients suspected of chronic polyneuropathy, according to part 1 of the guideline

Polyneuropathy with known
cause (n=105)

Polyneuropathy cause
disclosed by part 1 (n=11) No neuropathy (n=32)

Signs and symptoms of
neuropathy, not
confirmed by
electrophysiology (n=9)

Diabetes mellitus (n=60) Diabetes mellitus (n=5)
HIV (n=21) Alcoholism (n=5)
Alcoholism (n=11) Renal failure (n=1)
Drug induced (n=7)
Renal failure (n=6)

Patients with unnecessary investigations* n=69 n=4 n=10 n=0
Patients with too few investigations n=0 n=0 n=0 n=6
Number of electrophysiological studies n=73 n=11 n=29 n=3
Number of patients with no electrophysiological studies n=32 n=0 n=3 n=6
Unnecessary electrophysiological studies n=69 n=3 n=10 n=0
Results of electrophysiologic tests Demyelinating (n=6) Axonal, sensorimotor (n=9) No neuropathy (n=29) No neuropathy (n=3)

Axonal, sensorimotor (n=53) Axonal, pure sensory (n=2)
Axonal, pure sensory (n=9)
Axonal, pure motor (n=5)

*Some patients have more than one unnecessary investigation.

Table 2 Evaluation of 56 patients with chronic polyneuropathy, according to part 2 of the guideline

Results of electrophysiological
tests

Uniform demyelinating
(n=2)

Non-uniform demyelinating
(n=5)

Axonal

Pure sensory (n=6)
Purely motor
(n=0) Sensorimotor (n=43)

Clinical features Consistent with
hereditary demyelinating
neuropathy (n=2)

Consistent with
non-uniform demyelinating
neuropathy (n=4)

Pure sensory (n=6) Pure motor (n=2)
Pure sensory (n=19)
Sensorimotor (n=22)

Patients wrongly assigned to
this group

n=0 n=1 n=3 n=4

Patients with unnecessary
investigations

n=1 n=2 n=3 n=19

Patients with too few
investigations

n=0 n=0 n=1 n=16

Final diagnosis CMT-I (n=1) Sequelae of Guillain-Barré
syndrome (n=2)

Vitamin B12 deficiency
(n=1)

CIAP (n=32)

X linked CMT (n=1) Multiple myeloma (n=1) Paraneoplastic
polyneuropathy (n=1)

CMT-II (n=3)

Leprosy (n=1) Sarcoidosis (n=1) Hypothyroidism (n=2)
DADS* neuropathy (n=1) Idiopathic pure sensory

neuropathy (n=3)
Sequelae of critical illness
polyneuropathy (n=2)
Vitamin B12 deficiency (n=1)
Paraneoplastic polyneuropathy (n=1)
Sclerodermia (n=1)
Burning feet by diltiazem (n=1)

*DADS=Distal acquired demyelinating symmetric.
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diagnosis. These tests included neurophysi-
ological studies in 82 patients and routine
laboratory investigations in 36 with a known
cause (for example, glucose in patients with
known diabetic mellitus). Thirty three were
classified in two separate categories instead of
one. Fifty six miscellaneous tests were carried
out.

Too few investigations were done to establish
a diagnosis in 23 out of 213 (11%) of the
patients.

Discussion
Our study shows that the importance of neuro-
physiological studies seems to be diVerent from
that suggested in the literature.9–12 In patients
with signs and symptoms of a distal symmetric
polyneuropathy with a duration of more than 6
weeks and a known cause for this polyneuropa-
thy, confirmation of peripheral neuropathy by
neurophysiological studies is unnecessary. In
our study this was the case in more than half
(55%) of all referred patients.

It has been stressed, and rightly so because of
therapeutic options, that the distinction be-
tween demyelinating and axonal neuropathies
is of importance in directing the search for the
cause of the neuropathy. However, the inci-
dence of a demyelinating polyneuropathy
seems to be very low (8%) in an unselected
referred patient population. Moreover, demy-
elinating neuropathy could be recognised on
clinical grounds in most patients who were
shown to have this type of neuropathy.

Electrophysiological studies are crucial in
patients with clinical signs of pure sensory or
pure motor neuropathies, as in these patients
electrophysiological tests may disclose sub-
clinical involvement of either the sensory or
motor nerve. Neurophysiological investigations
in patients with polyneuropathy of unknown
cause should therefore rather focus on distin-
guishing sensory from sensorimotor neu-
ropathy than on the diVerentiation of demyeli-
nating from axonal neuropathy. This
distinction between pure sensory and sensori-
motor neuropathy has important diagnostic
consequences (table 3).13 14

The number of unnecessary tests in patients
with sensorimotor axonal neuropathies can
mainly be explained by the consideration of
rare causes such as vasculitic peripheral

neuropathy. Serological tests to demonstrate
vasculitis were performed in 44 patients, but
none of the patients finally had a diagnosis of
vasculitic neuropathy. The number of tests was
also high in this group because no distinction
was made between pure sensory and sensori-
motor neuropathy.

The proportion of patients with diabetic
polyneuropathy in this study was unexpectedly
large. In one third of the patients the referring
physician had not recognised diabetic neu-
ropathy as the cause of the neurological symp-
toms. When patients with diabetes mellitus and
signs and symptoms indicating polyneuropathy
were referred with the question whether these
could be explained by diabetic neuropathy,
blood tests and electrophysiological studies
never disclosed another diagnosis.

Based on the results of this study, recom-
mendations can be given for the investigation
of patients with signs and symptoms of chronic
polyneuropathy:

x In patients with signs and symptoms of
chronic polyneuropathy, providing the clinical
phenotype is typical, in association with a
known cause of peripheral neuropathy, addi-
tional blood tests and electrophysiological
studies are not informative

x If there is no known cause, ancillary stud-
ies should initially aim at the demonstration of
diabetes, alcohol misuse, or renal failure. In
patients who are on medication, neurotoxicity
should be considered.15 Whether HIV neu-
ropathy should be included in the diVerential
diagnosis or not depends on the incidence of
HIV in the population of referred patients,
which in our centre is high

x If the above mentioned causes are consid-
ered unlikely, electrophysiological studies
should be carried out to assign the patients to
the categories shown in the guideline (fig 1).

In patients with a possible demyelinating
polyneuropathy, diagnosis has to be confirmed
by electrophysiological studies, as this diagno-
sis may have important therapeutic conse-
quences. In the other patients it is more
relevant to determine whether there is a pure
sensory or a sensorimotor neuropathy. Pure
motor neuropathies are extremely rare. In
patients with pure sensory neuropathy specific
causes such as Sjögren’s syndrome, paraneo-
plastic neuropathy, and hereditary disorders
should be considered. If these disorders have
been excluded and systemic disease is unlikely,
a diagnosis of chronic idiopathic sensory
neuropathy remains.13

In the group of patients with a sensorimotor
neuropathy, chronic idiopathic axonal neu-
ropathy is by far the most frequent subtype.
These patients are characterised by clinical
signs and symptoms of a chronic polyneuropa-
thy, and a slowly progressive course. Electro-
physiology identifies the axonal nature. The
diagnosis chronic idiopathic axonal polyneu-
ropathy can only be made if routine blood tests
are normal and diabetes, renal failure, alcohol
misuse, drug induced neuropathy, hereditary
neuropathy, systemic disease, paraproteinae-
mia, vitamin B12 and B1 deficiency, or
hypothyroidism have been excluded or are

Table 3 Sensory neuropathies14 15

Hereditary neuropathies:
Hereditary sensory and autonomic neuropathy
Tangier disease
Bassen-Kornzweig disease
Friedreich’s ataxia

Non-hereditary neuropathies:
Paraproteinaemia
Paraneoplastic
Sjögren’s syndrome
Vitamin B12, B1 deficiency
Pyridoxine abuse

Miscellaneous sensory neuropathies:
Idiopathic sensory neuropathy
Vitamin E deficiency
Primary biliary cirrhosis
Leprosy
Polycytaemia
HIV
Amyloidosis
Vasculitis
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unlikely. Recognition of this usually non-
debilitating type of neuropathy, of which the
cause is as yet unknown, is important as these
patients tend to be subjected to many unneces-
sary and often repeated ancillary investiga-
tions.16 17

Sural nerve biopsy in our opinion is
indicated in a limited number of patients, in
whom we consider the diagnosis of a vasculitis
neuropathy or an amyloid neuropathy.

In patients in whom the diagnosis Chromic
inflammatory demyelmating polyneuropathy is
considered a sural nerve biopsy seems of no
additional value.18

In cases of IgM ê paraproteinaemic neu-
ropathy the results of a sural nerve biopsy have
no consequences for treatment.

In conclusion, we have shown that the
number of tests in patients with signs and
symptoms of polyneuropathy could be consid-
erably reduced. In patients who have diabetes
mellitus, renal failure, use neurotoxic drugs, or
are known alcohol misusers, further investiga-
tions are non-contributory. In patients in
whom the cause of neuropathy is not obvious
electrophysiological studies are informative
because they may show a demyelinating
neuropathy, or subclinical involvement of
either the sensory or motor nerve. The distinc-
tion between pure sensory and sensorimotor
neuropathies is of importance for further
diVerential diagnosis.
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