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Definition

The following operational definition of
diabetic peripheral neuropathy was adopted in :
San Antonio Conference on Diabetic neuro-
pathy* held on February 8-10, 1988 :

"Diabetic neuropathy is a descriptive term
meaning a demonstrable disorder, either clini-
cally evident or subclinical, that occurs in the
setting of diabetes mellitus without other causes
for peripheral neuropathy. The neuropathic
disorder includes manifestations in the somatic
and/or autonomic parts of the peripheral
nervous system".

Pathogenesis

The precise cause of diabetic neuropathy is
not known. Following possible mechanisms
have been suggested :

1. Endoneurial hypoxia : Sural nerves from
patients with diabetic neuropathy have been
shown to exhibit statistically significant increase
in the percentage of capillaries closed as com-
pared to those without neuropathy and
controls?

2. Nonenzymatic glycosylation of myelin
components : It has been demonstrated that
the amount of nonenzymatic glycosylation in
whole peripheral nerve from diabetic rats and
dogs is increased twofold above the normal®.

Vogt et. al.* demonstrated that nonenzymatic
glycosylation also occurs in human peripheral
nervous tissue. Peripheral nerve myelin isolat-
ed from diabetic rat has been shown to have a
greater than fivefold increase in the amount of
glycosylation present when compared with
normal peripheral nerve myelin®.

3. Defects of axonal transport : In experi-
mental diabetes, a reduction in the transport
velocity of slow component a (SCa), axonal
dwindling and reduction in the amount of
material transported per unit time have been
found®'. Gel electrophoretic studies have
shown a corresponding decreased transport
velocity of two neurofilament subunits in dia-
betic mice™. Two pathological alterations
occur in relation to changes in the neurofila-
ment transport at the site of damming of trans-
port a swelling of the axon occurs while a
decrease of transport leads to axonal atrophy™.

4. Inter-related fall in nerve myo-inositol
due to increased polyol (sorbitol) pathway
activity Hyperglycemia-induced increased
polyol pathway activity and reduced tissue
myoinositol content in peripheral nerves are
two commonly invoked biochemical patho-
genetic mechanisms for diabetic neuropathy.
Recently, their possible inter-relationship has
been explored. Studies in streptozotocin dia-
betic rats have shown that administration of
aldose reductase inhibitor (sorbitol) completely
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prevented the fall in nerve myoinositol, thereby
implicating increased polyol pathway activity
as a likely factor in the fall in nerve myoinosi-
tol content in experimental diabetes®.

Clinical Assessment

In the last two years, several substantial
advances in clinical assessment of diabetic
polyneuropathy have been made® :

a) Careful studies have shown a close
correlation between clinical manifestations of
diabetic polyneuropathy and neuropathologic
abnormalities.

b) Several ongoing studies show concor-
dance between clinical dysfunction and objec-
tive continuous measures such as electrodiag-
nostic studies (EDX), autonomic function
testing (AFT), and quantitative sensory testing
(QST) nonetheless, each may be abnormal in
the absence of clinical correlates.

¢) The incidence and severity of polyne-
uropathy correlate with duration of disease and
age.

Electrodiagnosis

A complete electrodiagnostic evaluation
plays an important role in diagnosing diabetic
neuropathy. In monitoring the course of the
disease, however, conduction studies of selected
nerves suffice. Conduction studies have wide-
spread availability and acceptance in the
assessment of diabetic neuropathy, particularly
sequential studies. In multiple mononeuro-
pathies, affected nerves should be tested to
characterize the abnormalities. As nerve con-
duction studies primarily reflect functional
status of large myelinated sensory and motor
nerve fibres normal results do not rule out
neuropathy™.

July, 1989

Electromyography may reveal partial dener-
vation in intrinsic foot muscles as an early sign
of diabetic neuropathy. Needle studies also
elucidate focal or asymmetric clinical findings
not detectable by conduction studies. As one
of the most sensitive indication of motor
axonal degeneration, this technique demonst-
rates early abnormality in asymptomatic dia-
betic patients. It also helps document the
presence or absence of polyradiculopathy or
other peripheral disorders superimposed on
diabetic neuropathy™.

More sophisticated methods e.g. near nerve
recovding, somatosensory evoked potentials,
motor unit count, or measures of refractory
periods have recently been utilized to asses
diabetic neuropathy.

Autonomic Function Testing

Several objective measurements of autono-
mic function have been developed during the
last few pears. These tests measure end-organ
responses to activation of neural reflex arcs.
They can be influenced by end-organ failure,
intercurrent illness, drugs and age. Such tests
include non-invasive tests like the tests of
heart rate control, blood pressure control,
sudomotor control etc, invasive tests of cardi-
ovascular function, gastrointestinal motility,
bladder function and other biochemical,
physiologic and pharmacologic studies like
plasma norepinephrine response to standing,
pupillometry etc.

Measures of autonomic function particularly
lend themselves to staging system because there
is a hierarchy of levels of sensitivity of these
measures. For example, an abnormality of
heart-rate variability alone may be the earliest
stage, an abnormality of Valsalva response
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define an intermediate stage, and the
presence of postural hypotension might
define the severe stage.

Management

In the last few years, the studies have
tried to define the role of aldose reductase
inhibitors in diabetic polyneuropathy.
Earlier clinical trials have involved
treatment for up to 6 months. In a
randomized, double-blind, cross-over trial
on 39 asymptomatic patients it
was shown that during nine weeks of
treatment with sorbinil (250 mg per day),
nerve conduction velocity was greater than
that during a nine week placebo period™. In a
study of 30 patients with long-standing
diabetes treated with aldose reductase
inhibitor (Alrestatin) for 12 weeks, beneficial
effect was reported® parti-cularly  for
autonomic functions, although in
many instances there have been no
demonstrable changes in nerve function.
Relief of pain'® and paresthesiae’’ has been
described but this has not been reproduced
in other studies® and more detailed
investigations are required. The effects of an
aldose reductase inhibitor, sorbinil, on
neuropathy in 39 diabetics were studied in a
12 month double-blind placebo controlled
trial’. The results indicate that aldose
reductase inhibitors are not effective in the
treatment of established diabetic neuropathy.
Whether these have any role in prevention
or delaying the onset of diabetic neuropathy is
yet to be studied.
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