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Everyday Practice: Diabetes Mellitus
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INTRODUCTION
Neuropathy in association with diabetes is one of the most
common and disabling complications and it is estimated that about
50% of people with diabetes suffer from it.1,2 With clinical
assessment alone, about 10% of patients will be diagnosed to have
diabetic neuropathy (DN), but the prevalence increases to
40%–50% with a more detailed assessment protocol, which
includes nerve conduction studies and quantitative sensory and
autonomic testing. In a population-based study (Rochester Diabetic
Neuropathy Study), Dyck et al. found the prevalence of neuropathy
to be 54% among people with type 1 and 45% among people with
type 2 diabetes.3 It must be remembered that there are numerous
causes of peripheral neuropathy, of which diabetes is probably the
most common. In this article, we provide an overview of the
diagnostic and therapeutic aspects of DN.

DEFINITION
A simple way to define DN is the presence of symptoms and/or
signs of peripheral nerve dysfunction in a person with diabetes
after other causes of neuropathy have been excluded.4,5 DN
encompasses a variety of clinical subtypes which involve various
components of the somatic and autonomic nervous system, each
unique in its anatomical distribution and clinical course.1,6

CLASSIFICATION
The most accepted classification is based upon the pattern of
involvement, i.e. whether it is symmetrical, asymmetrical or
mixed. Symmetrical DN is length-dependent, while focal or
multifocal neuropathy is independent of the length of the involved
nerve. Dyck and Taylor8 suggested that the classification should
be based on the natural history (onset, course, clinical features and
outcome), anatomico-pathological features, underlying
mechanism, risk factors and response to treatment. A common
working classification is given in Table I and Box 1 explains the
terms commonly used in the description of neuropathy.

PATTERNS OF NEUROPATHIC INVOLVEMENT
Symmetrical
1. Acute hyperglycaemic neuropathy. In people with recent-

onset hyperglycaemia, a syndrome of rapidly reversible
abnormalities of nerve conduction may occur. This is
accompanied by mild-to-severe sensory symptoms and

BOX 1: Terminology used to describe neuropathy

Length-dependent: This means that a neuropathic process would
generally involve the longest fibres first. This is a common
feature of progressive neuropathies. The process usually starts
in the distal parts of the nerves and presents with distal sensory
and motor features.
Non-length-dependent: This generally means that the process
could start anywhere in the nerve segment. These processes are
generally asymmetrical focal or multifocal in presentation.
Mononeuropathy: This signifies that the disorder is confined to
a single peripheral nerve.
Polyneuropathy: This is the simultaneous involvement of many
nerves, with the longest fibres preferentially affected. It may
follow either the length-dependant degeneration of the most
distal portions of the nerves, summation of numerous multifocal
axonal lesions or a segmental demyelination.8

Multiple mononeuropathy or mononeuritis multiplex: This
signifies the simultaneous or step-wise involvement of 2 or
more discrete peripheral nerves. This pattern is commonly seen
in vasculitic neuropathies.
Polyradiculoneuropathy: This generally implies symmetrical
involvement (can be asymmetrical too) of the proximal and
distal segments of the nerve, i.e. the root, plexus and peripheral
nerve. Motor deficits are more severe than sensory deficits.
Small fibre: This implies the involvement of small myelinated
and unmyelinated fibres within a nerve. These chiefly mediate
the sensations of pain and temperature.
Large fibre: This implies the involvement of large myelinated
fibres which carry the sensations of vibration, proprioception
and fine touch, or which are motor fibres.
Axonal: This implies neuropathy with preferential involvement
of the axon. The process generally starts distally, with
sensorimotor involvement.
Demyelinating: This refers to neuropathy with preferential
involvement of the myelin sheath. It generally presents with
both distal and proximal involvement, and causes weakness
more often than wasting.
Positive sensory features: These include pricking, tingling,
stabbing or burning pain. The patient may experience spontaneous
tingling, burning (paraesthesias) and abnormal distressing
sensations in response to a stimulus (dysaesthesia). There may
be extreme sensitivity to even light touch (allodynia).
Negative sensory features: These include the feeling of the
whole or a part of a limb being numb, dead, asleep or weak.
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negligible signs. The symptoms reverse rapidly on achieving
a euglycaemic status.8,9 A similar pattern has also been seen
after the start of treatment with insulin and has been labelled
‘insulin neuritis’.

2. Acute sensory neuropathy. This may present as acute
symmetrical painful neuropathy, with or without significant
weight loss. Those who have weight loss are usually young
patients with type 1 diabetes, and have associated depression
and erectile dysfunction.10,11

3. Distal symmetric sensory/sensorimotor polyneuropathy. This
is the commonest type and occurs with equal frequency in
people with type 1 and type 2 diabetes. The dominant symptoms
are sensory, and these invariably begin in the feet and hands
distally, progressing upwards. The sensory loss may go
unrecognized until postural instability, falls, injuries or
deformities ensue.12 Examination generally reveals a
symmetrical, distal glove-and-stocking distribution of sensory
loss and generalized hypo- or areflexia, especially at the
ankles, with mild-to-absent motor weakness. A ‘pseudo-
syringomyelic’ pattern can occur, causing loss of sensations
related to pain and temperature and leading to the occurrence
of foot ulcers and neuropathic joints.9

4. Diabetic autonomic neuropathy (DAN). This often
accompanies diabetic polyneuropathy (DPN) and can impair
any sympathetic or parasympathetic function of the autonomic
nervous system.6,13 DAN may be clinically overt or subclinical.
Its detection depends upon careful examination and testing for
autonomic function (Table II). A meta-analysis of 15 different
studies covering 2500 subjects found that the mortality rates
were twice as high among those who had cardiovascular
autonomic neuropathy (CAN) at baseline than those who did
not.13 The common tests used for the detection of CAN are
listed in Table III. Lack of awareness of hypoglycaemia is
another important problem and affects up to 25% of people
with type 1 diabetes.

5. Chronic inflammatory demyelinating polyradiculoneuropathy
(CIDP). If a patient with distal symmetrical polyneuropathy
develops proximal weakness and rapidly evolving symptoms,
superimposed CIDP should be considered. It is important to
recognize this condition as it is potentially treatable.5 The
diagnosis needs a high index of suspicion and can be facilitated
by electrophysiology, cerebrospinal fluid (CSF) study and
nerve biopsy, where necessary. The work-up of the patient
should rule out secondary from idiopathic/cryptogenic CIDP.
The management is similar to that of CIDP in people who do

not have diabetes. It involves the use of long-term immuno-
modulation with steroids, azathioprine, intravenous
immunoglobulin or plasmapharesis (see Treatment).

Asymmetrical
1. Cranial neuropathies. These are rare, with an approximate

incidence of 0.05%. They affect elderly people, more
commonly those who have had diabetes for a long period.5,14,15

a. Oculomotor palsies. Most frequently, it is the III and VI
cranial nerves that are involved, the prevalence being
nearly similar.9 Patients with III nerve palsy typically
present with ptosis and diplopia. Pupillary involvement
may or may not be present. As the more peripherally
situated pupillary fibres are spared, the pupil is generally
not involved. However, pupillary involvement can occur
in 14%–18% of patients.5 It is prudent to rule out aneurysmal
III nerve palsy in the presence of pupillary involvement
and pain. The prognosis is excellent and complete recovery
occurs in most patients within 3–6 months. Optimum
glycaemic control and the modification of risk factors may
also aid recovery.

b. Facial palsy. Different studies have shown diabetes to be
present in 6%–66% of patients with facial palsy.5,12 The
presence of hypertension and degree of paralysis at onset
are important prognostic markers for recovery over a
year.16 When the presentation is acute, one can try

TABLE I. Classification of diabetic neuropathies
Generalized neuropathies

Hyperglycaemic neuropathy (generally acute and reversible)
Chronic sensorimotor polyneuropathy (most common)
Small fibre
Large fibre
Acute painful neuropathy (including treatment-induced)
Autonomic neuropathy

Focal and multifocal neuropathies
Cranial (generally III, VI nerves)
Thoracolumbar radiculoneuropathy (DTLRN)
Lumbosacral radiculoplexus neuropathy (DLSRPN), previously referred

to as proximal diabetic neuropathy and diabetic amyotrophy
Focal limb (entrapment compression, ischaemic)

Superimposed chronic inflammatory demyelinating neuropathy
Hypoglycaemic neuropathy

TABLE II. Clinical features of diabetic autonomic neuropathy
Gastrointestinal system Cardiovascular system
Oesophageal dysmotility Orthostatic hypotension
Gastroparesis Tachycardia/palpitation
Diarrhoea Syncope
Constipation Silent myocardial ischaemia
Early satiety Exercise intolerance
Flatulence Sudomotor
Genito-urinary system Dryness of mouth
Erectile dysfunction Gustatory sweating
Retrograde ejaculation Anhidrosis
Neurogenic bladder Dry skin
Female sexual dysfunction Heat intolerance

(dryness of vagina)
Pupillary Metabolic
Pupillomotor function impairment Hypoglycaemic unawareness
Blurring of vision
Argyll–Robertson pupil

TABLE III. Autonomic tests for cardiovascular autonomic
neuropathy (CAN)13

1. Resting heart rate:  >100 per minute is considered abnormal
2. Heart rate response to standing: 30:15 ratio of  <1.05 considered abnormal.

RR interval measured at 15 and 30 seconds after standing (initial
tachycardia, later bradycardia)

3. Beat to beat variation of heart rate: <10 breaths/minute or expiration to
inspiration ratio of RR interval <1.2 considered abnormal.

4. Valsalva manouever: Ratio of longest to shortest RR  >1.4 is normal.
5. Diastolic response to isometric handgrip exercise for 5 minutes using

hand held dynamometer: Normal increase of >15 mmHg in the
contralateral arm.

6. Systolic blood pressure response to standing: Decrease of 10–29 mmHg
is borderline and >30 mmHg is abnormal

7. QTc (Corrected QT interval): >440 ms abnormal
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type of peripheral nerve involvement in a person with diabetes. It
is imperative to know about the pattern of onset; distribution, type
and duration of symptoms; progression; response to therapy, if
any; and concomitant medical, nutritional, drug, occupational and
family history. A thorough clinical examination should be done to
get an idea both of systemic as well as neurological dysfunction.
Motor examination should be done carefully to assess the reflexes,
as well as the presence of weakness (distal, proximal or both;
symmetrical or asymmetrical) and wasting. Sensory examination
should be carried out to evaluate the perception of touch, pain,
temperature and vibration (using a 128 Hz tuning fork), with
careful charting of the pattern of loss to determine whether the
involvement is symmetrical or asymmetrical. A modified version
of the Neuropathy Disability Score (NDS) has been frequently
used in large studies (Table IV).5

Assessing the severity
The natural history of diabetic neuropathy is variable, so a rating
scale can be used to assess the severity of neuropathy and to
monitor progress (Table V).

Electrophysiology
This is an important tool to detect and corroborate the signs and
symptoms of peripheral neuropathy. The use of electrophysio-
logical studies improves the sensitivity of detecting neuropathy
manifold. A standard whole nerve conduction study (NCS) would
include:

prednisolone for 7–14 days, keeping a close vigil on
glycaemic control.

c. Other cranial nerves. The trigeminal, cochlear and vagal
nerves are rarely involved.

2. Peripheral mononeuropathies. Compressive neuropathies are
more common among people with diabetes, especially those
who have associated peripheral neuropathy, than among people
without diabetes.12 The nerves commonly involved include
the median nerve at the wrist (carpal tunnel syndrome), the
peroneal, radial and ulnar nerves, and the lateral cutaneous
nerve of the thigh. The treatment for carpal tunnel syndrome
includes splinting of the wrist in the neutral position, local
corticosteroid injections or, in severe non-remitting cases,
surgery, which has variable results. For other forms of
entrapment, posture management is advised, as well as rest in
the acute phase.

3. Truncal radiculopathy. This pattern of neuropathy occurs
among patients of both type 1 and type 2 diabetes, generally
among middle-aged or elderly men.2,5,9 The patient usually
presents with pain, which begins abruptly (may evolve over
months), in the distribution of a nerve root or intercostal nerve
trunk, usually unilaterally but sometimes bilaterally. There is
associated dysaesthesia, hyperalgesia and allodynia.
Occasionally, the patient presents with focal anterior wall
weakness, causing a hernia. This condition has a strong
similarity to diabetic lumbosacral radiculoneuropathy in terms
of severe pain, asymmetrical presentation, presence of weight
loss and morbidity. Cardiac ischaemic pain, acute abdominal
pain and post-herpetic neuralgia may mimic this entity.
Treatment is directed towards the control of pain, but glycaemic
control and immunosuppressive therapy with corticosteroids
or intravenous immunoglobulin have been advocated.5

4. Diabetic lumbosacral radiculoplexus neuropathy (DLRPN).
This occurs more commonly among middle-aged and elderly
men with type 2 diabetes. Interestingly, many patients may be
mistakenly operated for a prolapsed intervertebral disc, making
early and correct diagnosis imperative in such cases. It can be
a presenting feature of diabetes and can also predate overt
diabetes. The history is generally one of acute to subacute
onset of severe pain in the proximal part of one or both legs or
the lower back. Over a few days to weeks, there is weakness
in the proximal part of the lower limbs, along with wasting.
Weight loss is also common. Asymmetrical involvement is
usual, even if the involvement is bilateral. Upper limb
involvement may be seen in 10%–15% of patients.12 The
natural history of this condition is one of progression over a
few weeks to months and stabilization occurs generally within
6 months. Most patients then improve over months to a year,
with many being left with variable degrees of residual disability
and dependence. The mainstays of treatment are management
of pain, adequate glycaemic control, physiotherapy,
occupational therapy and prevention of deep vein thrombosis.
Patients who do not respond should be referred to a neurologist
for specialist care. Among the modalities available to a
specialist are steroids, intravenous immunoglobulin and plasma
exchange. These have been evaluated by various studies and
result in some benefit.

ESTABLISHING THE DIAGNOSIS
History and examination
Taking a comprehensive history and conducting a clinical
examination are the most important steps in characterizing the

TABLE IV. Modified Neuropathy Disability Score (NDS)
Vibration perception threshold Right Left
128 Hz tuning fork; apex of big toe
Normal: can distinguish whether
vibrating or not

Temperature perception on dorsum
of the foot
Use tuning fork with beaker of Normal = 0
ice/warm water Abnormal = 1

Pin-prick
Apply pin proximal to big toe nail just
enough to deform the skin; trial pair:
sharp, blunt; normal: can distinguish
whether sharp or not

Achilles reflex Present=0
Present with

reinforcement=1
Absent=2

NDS total out of 10

TABLE V. Severity of diabetic polyneuropathy
N0 No symptoms or signs of neuropathy
N1 Asymptomatic; signs of neuropathy (e.g. distal sensory loss, absent

ankle jerks)
N2 Symptomatic neuropathy (e.g. variety of pain symptoms or

numbness)
N2a Less severe
N2b More severe; with weakness of dorsiflexion

N3 Disabling polyneuropathy: patient cannot walk because of
weakness or sensory ataxia, or cannot use hands because of
numbness, or has disabling neuropathic pain. Also included is the
presence of symptoms of autonomic failure.
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1. Latency
2. Amplitude of sensory and motor conduction
3. Nerve conduction velocity (speed of motor and sensory

conduction)
4. F responses
5. Electromyography (EMG)—This is not done except where

myopathy needs to be excluded or if there is a need to
localize the site of radiculopathy. It is not required for the
diagnosis of DN.

The electrophysiological abnormalities may suggest a diffuse,
focal or multifocal process and can suggest whether the process is
axonal or demyelinating.

Quantitative sensory testing (QST). This is a sensitive means
and the earliest one of identifying and quantifying the affected
sensory modalities.5,19 It allows the measurement of vibration,
thermal and pain thresholds.

Nerve biopsy. The utility of nerve biopsy in a setting of DNP
is questionable and is probably justified only when an alternative
diagnosis is contemplated. With widespread use of NCS and
QST, it is rarely required.5 A possible diagnostic algorithm is
shown in Fig. 1.

TREATMENT
The treatment of DN requires close observation of the condition
and discussions with the patient.

Initial therapy and counselling
Once the diagnosis is established, the patient must be given a
detailed explanation of the disease and any fears and concerns
must be allayed. Informing them that the pain may resolve in time
can be extremely reassuring. Advice on suitable footwear should
also be given. Those with relatively mild pain can be managed
with simple analgesics or anti-inflammatory agents.

Patient with history of diabetes, sensory symptoms, with/without weakness

Suspected neuropathy

Glove-and-stocking loss

YES

Large and small fibre
neuropathy (NCS abnormal)

Motor weakness

No or mild

Likely diabetes-related
Rule out concomitant

common causes:
B12 deficiency, thyroid,
uraemia, malignancy,
immunological profile

Yes Significant

Distal Duration Proximal and
predominant short distal

Prox>Distal

Duration long Rule out Consider
other causes CIDP and

such as other
Likely diabetes- para- demyelinating

related if duration protein- neuropathies
of DM longer and aemia, such as MGUS.

not adequately paraneo- Confirm
controlled. plastic, by NCS,

However, rule vasculitis, CSF protein,
out other causes nutritional ?nerve biopsy
such as anti-GM1

or hereditary.
Standard If suggestive
diagnostic of demyeli-

testing for common nation work-
causes to up should
be done. be detailed.

NO

Small fibre neuropathy
Likely QST, AFT abnormal

Nerve conduction study (NCS)
generally normal

Short Duration Long

Acute sensory No other Concomitant
Hyper- features systemic

glycaemia features
Insulin neuritis
Drug-induced

Diabetes- (Skin lesions,
related loss of weight,

diabetes-
related, etc.)

Work-up for
other causes

FIG 1. An algorithm to evaluate diabetic neuropathy (This algorithm gives a broad perspective. However, in many cases, one may have to
rule out other important causes of neuropathy before attributing it to diabetes.)  QST Quantitative sensory testing
AFT autonomic function testing  CSF Cerebrospinal fluid  CIDP Chronic inflammatory demyelinating polyradiculoneuropathy
MGUS Monoclonal gammopathy of unspecified significance
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Treatment specific to proposed pathophysiological mechanisms
Metabolic control and control of hyperglycaemia. Trials have

shown that tight and stable glycaemic control and control of
cardiovascular risk factors are associated with improvement of
neuropathy.5 Therefore, it is prudent to achieve euglycaemia,
control risk factors such as hypertension, dyslipidaemia, smoking
and obesity, and introduce lifestyle interventions such as exercise,
yoga, weight reduction and avoidance of alcohol.

Correcting metabolic derangements and controlling oxidative
damage. Strategies targeting metabolic abnormalities include the
use of aldose reductase inhibitors (ARIs), benfotiamine, protein
kinase C (PKC) inhibitors, lipoic acid and linolenic acid. These
have been evaluated for the treatment of DN.

All ARIs (Sorbinil, Ponalrestat, Zololrestat, Zenarestat, AS-
3201 and Epalrestat) have gone through animal and human trials.
Most of them have been withdrawn from the market because of
major side-effects. Only AS-3201 is still being developed and
studied further, while Epalrestat is being used clinically for DN in
Japan.

Benfotiamine prevents the formation of advanced glycation
end-products and the activation of the PKC pathway through
enzyme inhibition. It has been shown to improve pain and is
available as a dietary supplement tablet that can be given twice
a day. Ruboxistaurin (a PKC inhibitor) is currently not approved
for use.

Among the antioxidants, there is insufficient data to show a
benefit for vitamin E in DPN. α-lipoic acid (ALA), also called
thioctic acid, is available for use for DPN in some countries and
a number of clinical trials have demonstrated it to be beneficial.4,5,7

A recent meta-analysis, involving more than a 1000 patients
showed that ALA was more useful than a placebo.20 An oral dose
of 600 mg once daily appears to make for the optimum risk-to-
benefit ratio.21

Neurotrophic factors such as nerve growth factor (NGF),
brain-derived growth factor (BDNF) and insulin-like growth
factor (IGF), have been tried in experimental studies. Currently,
however, they have no proven role in the treatment of DPN.

Immunomodulation in the form of steroids can be tried for
acute proximal painful radiculoneuropathy. However, strict
observation of the blood sugar level would be necessary and it
would be essential to guard against the development of infection.
The administration of prednisolone, at a dosage of 0.75 mg/kg/day
for 3–4 weeks with gradual tapering thereafter, has been
suggested.22

Management of pain
The most distressing symptom is pain, which impairs the quality
of life. The distress is severe enough to make the patient lose
confidence and feel depressed. The important classes of drugs to
treat pain include:

1. Antidepressants
2. Anticonvulsants
3. Opioids and other analgesics
4. Topical drugs

A recently published meta-analysis suggests a step-wise
algorithm for managing pain in neuropathy.24 When choosing
drugs, two simple measures of the degree of efficacy and safety
are NNT (number needed to treat for benefit) and NNH (number
needed to harm), with a low NNT (close to 1) and a high NNH
(>10) being optimum (Table VI). A step-wise approach to the
management of pain is given in Fig. 2.

Tricyclic antidepressants. These agents have the support of
several randomized trials and still constitute the first-line of
treatment for painful neuropathy at many centres. Their use is
restricted because of the frequency and severity of their side-
effects. Amitriptyline and imipramine are the most commonly
used, although desipramine has fewer anticholinergic side-effects
and is less sedating.

Selective serotonin reuptake inhibitors (SSRIs). Although SSRIs
have largely replaced tricyclic antidepressants in the treatment of
depressive disorders, trials of SSRIs for the treatment of diabetic
neuropathy have been generally disappointing.

Selective serotonin–norepinephrine reuptake inhibitors (SNRI).
These have greater efficacy than SSRIs.6 Duloxetine and
venlafaxine are two major drugs of this class. The US Food and
Drug Administration (FDA) approved the use of duloxetine for
DPN after 3 large randomized trials showed it to be beneficial.
Duloxetine is better tolerated than venlafaxine as the latter produces
unacceptable cardiac side-effects at higher doses.6

TABLE VI. Commonly used drugs for pain relief in diabetic
neuropathy

Drug Dose/day Number needed Number needed
(mg) to treat for benefit to do harm

Tricyclics
Amitryptiline 25–150 2.4 (2–3).0 . 2.7 (2.1–3.9)
Selective serotonin reuptake inhibitors (SSRIs)
Paroxetine 40 – –
Citalopram 40 – –
Selective serotonin non-reuptake inhibitors (SSNRIs)
Duloxetine 60–120 4.9–5.3 –
Anticonvulsants
Gabapentin 900–1800 3.7 (2.4–8.3) 2.7 (2.2–3.4)
Pregabalin 150–600 3.3 (2.3–5.9) 3.7 (2.2–3.4)
Topiramate Up to 400 3.0 (2.3–4.5) 9.0 (2.2–3.4)
Carbamazepine 200–600 3.3 (2–9.4).0 1.9 (1.4–2.8)
Opioids
Tramadol 50–400 3.4 (2.3–6.4) 7.8 (2.2–3.4)

Step 1
Assess severity and type of pain. Establish diagnosis.

SOS NSAIDs for very mild or occasional pain.
Achieve tight glycaemic control.

Control other metabolic derangements.

Step 2
Start with tricyclic antidepressants

(amitryptiline—start at a low dose and increase slowly).

Step 3
Anticonvulsants

(gabapentin, pregabalin, etc.)

Step 4
Trial of opioids?

Each drug to be individualized as per patient’s
characteristics and concurrent medical

and comorbid condition(s)

FIG 2. Step-wise approach to the management of pain in diabetic
neuropathy (adapted partially from Boulton et al.15 )
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Anticonvulsants. The drugs which have been used in this
class are phenytoin, carbamazepine, oxcarbamazepine,
gabapentin, pregabalin, lamotrigine and topiramate. Of these,
the most effective and well tolerated are gabapentin and
pregabalin. It is advisable to start these drugs at a low dose and
gradually increase the dose, depending upon the response. The
common side-effects include dizziness, ataxia, ankle oedema,
weight gain and sedation (Table VI).

Local anaesthetic and anti-arrhythmic agents. The 5%
lidocaine patch is a topical preparation. Its use consists of the
application of no more than 3 patches daily for a maximum of
12 hours, with the patch applied directly to the area of maximal
pain (the US FDA-approved dosage for post-herpetic neuralgia).
Titration of the 5% lidocaine patch is not necessary and an
adequate trial would last 2 weeks.

Opioid analgesics. Tramadol, which is an opioid-like, centrally
acting synthetic narcotic analgesic, has been shown to be efficacious
in a randomized, controlled trial. A follow up study suggests that
it can be used safely for up to 6 months for sustained pain relief.
Opioid analgesics may be considered as add-on options used with
caution for patients who fail to respond to non-opioid medications.

Topical and physical treatment. Although several controlled
studies seem to provide some evidence of the efficacy of capsaicin
in diabetic neuropathic pain, it may be best reserved for those with
localized discomfort rather than those with widespread neuropathic
pain. A recent controlled study found that local application of
isosorbide dinitrate spray to the feet was effective in relieving the
overall pain and discomfort of burning.26 However, this needs to
be confirmed.

Management of autonomic dysfunction
It is important to thoroughly check the medications being used by
the patients and learn of any concomitant conditions before
attributing their symptoms to autonomic neuropathy.6 The various
diagnostic and therapeutic options are summarized in Tables III
and VII.

CONCLUSION
DN is a syndrome with many facets. It is important to establish the
diagnosis and exclude conditions that mimic DN. It is prudent to
educate the patient on tight glycaemic control and prevention of
complications.
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TABLE VII. Treatment options for autonomic disturbances (modified from Edwards JL et al.6)
Symptom Non-pharmacological measures Drugs Side-effects

Orthostatic hypotension Avoid sudden change in posture Fludrocortisone: 0.1–2.0 mg/day Pedal oedema, may precipitate
congestive failure

Avoid warm water baths Midodrine: 2.5–10 mg t.i.d. Few, centrally mediated
Use stockings during the day and remove at night Octreotide: 0.1–0.5 µg/kg/day Pain, diarrhoea

Diarrhoea Rule out infections or drug-related cause Octreotide: 50 µg t.i.d. Nutrient malabsorption
Check after stopping feed (if improved consider Loperamide: 2 mg q.i.d. or s.o.s. Toxic megacolon
osmotic, otherwise secretory diarrhoea)
Hydrogen breath test: Rule out bacterial Clonidine: 0.1 mg b.i.d. to t.i.d. Hypotension
overgrowth

Gastroparesis Reduce dietary fat and fibre Metoclopramide: 10–30 mg/day Extrapyramidal reaction,
galactorrhoea

Small meals at frequent intervals
Impotence Distinguish organic from inorganic Sildenafil: 50 mg, 1 hour before Contraindicated if taking

sexual activity nitrate-containing drugs
Check drug list thoroughly Tadalafil: 5–20 mg, 1 hour before —

sexual activity
Penile prosthesis Prostacyclin intracavernosal —
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