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Review Article

Diabetic amyotrophy: A brief review

JYOTHI IDICULLA, NASER SHIRAZI, JOLANTA OPACKA-JUFFRY, GANAPATHI B.

ABSTRACT

Bruns in 1890 was the first to recognize the main clinical features
of ‘diabetic amyotrophy’. The term itself was coined by Hugh
Garland in 1955 when he reported 12 elderly patients with type
2 diabetes. The aetiology is controversial, and both ischaemic
and metabolic hypotheses have been proposed. The current
evidence, however, points to a vasculitic aetiology of ischaemia
followed by axonal degeneration and demyelination. The main
features of diabetic amyotrophy are weakness, wasting and pain,
most commonly in the quadriceps muscle. Though the weakness
starts on one side, it almost always spreads to the other side in
an asymmetrical manner. Patients also complain of sensory
symptoms in the thigh such as severe pain, dysaesthesiae and
paraesthesiae. On examination, there is weakness in the involved
muscles. Tendon jerks, especially the patellar, are absent.
Extensor plantar responses may be elicited in some patients. The
course of the disease is variable but good functional improvement
can be expected in most patients though weakness, sensory
symptoms and absent tendon jerks may persist. Some patients
experience multiple episodes of the condition commencing
mostly on the opposite side. Conservative treatment constitutes
optimizing diabetic control along with active physiotherapy and
analgesia. Recently, intravenous immunoglobulins have been
found to produce dramatic improvement in both clinical and
electrophysiological parameters in patients with diabetic
polyradiculopathy.
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INTRODUCTION
Diabetes mellitus is a chronic condition associated with a wide
range of complications in the nervous system. Among these,
diabetic amyotrophy is a distinct entity, the clinical features of
which were described by Bruns as early as 1890.1 In 800 diabetics,
the prevalence of this condition was reported2 to be 0.8% and it
was 4% in a population of patients with diabetic neuropathies.3 In
1953, Garland and Taverner4 published a report of 5 patients who
had clinical features similar to those reported by Bruns. However,
the term ‘diabetic amyotrophy’ was coined by Garland when he

reported a further 7 patients with a similar clinical picture.5 The
main symptoms and signs were pain, weakness and wasting of the
leg muscles in diabetic patients. This condition is also known as
the Bruns–Garland syndrome,6 diabetic femoral neuropathy,7 proxi-
mal diabetic neuropathy,8 subacute proximal neuropathy,9diabetic
polyradiculopathy,10

 ischaemic mononeuropathy multiplex11 and
diabetic lumbosacral radiculoplexus neuropathy.6

CLINICAL FEATURES
Bruns made clinical observations in 3 elderly diabetic patients.1

All of them had diabetes of short duration and presented with
severe pain in the hips and thighs followed by weakness and
wasting of the leg muscles. There was no associated loss of
sensation. A similar symptom complex was reported by Garland
and Taverner.4 Though the initial impression of Garland and
Taverner favoured a myelopathy, electromyographic features sug-
gestive of a peripheral lesion prompted Garland to put forth the
term amyotrophy as a more appropriate name for this symptom
complex.5 The clinical features reported by both Bruns and Gar-
land were confirmed by other authors thus supporting the presence
of this clinical entity with predominantly motor features.6–8,10,12

Co-existing distal diabetic polyneuropathy has also been reported
in some patients.10,12

Diabetic amyotrophy commonly affects elderly patients with
diabetes.2,4,5,10,12 The muscle weakness is usually bilateral but
asymmetrical in presentation. It starts in one limb and progresses
to the other though, at presentation, the involvement is usually
bilateral.6,7,12,13 The weakness is usually most pronounced in the
quadriceps though it may involve other muscles in the leg, hip and
foot.4,6,10,12 This may lead to falls or difficulty in climbing stairs.
The severity of symptoms has been reported to be more on the left
side.7 Clinical examination confirms weakness in the involved
muscles. In addition, most patients have absent deep tendon jerks,
especially the patellar. Extensor plantar responses have been
reported in some patients.4,7,12

Affected patients almost always have sensory symptoms which
are most severe in the thigh, back or hip.4–7 The commonest
symptom is pain, which may be aching, burning and knife-like.
Dysaesthesiae, paraesthesiae and numbness are other commonly
experienced sensory symptoms.4,10 Symptoms such as cutaneous
hyperaesthesiae, hypoaesthesiae and cold paraesthesiae may
worsen at night.7 A comparative study of diabetic and non-diabetic
lumbosacral polyradiculopathies documented objective sensory
loss in a number of patients with diabetic lumbosacral
polyradiculopathy.14 The sensory loss was in the form of hyper-
and hypoalgesia to heat-pain, raised vibration perception thresh-
old and lowered cold perception threshold. It has also been shown
on quantitative testing that, in addition to motor nerve fibres, both
sensory and autonomic fibres are involved.
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Apart from the typical clinical features described above, there
are less common presentations. A reversible weight loss is one
such feature which was initially noted by Garland and Taverner.4,5

One study reported a mean weight loss of 18 kg though eventually
none of the patients became cachectic.15 Muscles other than the
quadriceps in the leg as well as the abdominal muscles may be
involved.4,5,10 Simultaneous upper limb and predominant involve-
ment of the shoulder girdle muscles have been documented.12,16

Middle-aged and elderly men with type 2 diabetes are the most
commonly affected.4–7,10,12 However, it may occur in young type 1
diabetic patients.17,18 The first of these reports was of a 17-year-old
boy, though subsequently a series of 7 patients has been reported.18

Another rare presentation of diabetic amyotrophy is the
absence of pain.7,10 One of the patients in the initial report by
Garland and Taverner had bilateral weakness of the legs, which
was completely painless. In the series published by Bastron
and Thomas, 9.5% (of the total 105) had no pain or sensory
symptoms.10

Diabetic amyotrophy has recently been noted to mimic rupture
of the quadriceps tendon in 2 patients.19 These patients had
diabetes and were admitted following a tendency to fall, which
was associated with pain in the leg. They had severe wasting of the
quadriceps with a palpable gap in the suprapatellar region. Surgi-
cal exploration revealed intact tendons and further investigations
supported a diagnosis of diabetic amyotrophy. In addition to the
above presentations, diabetic amyotrophy may occur in associa-
tion with some genetic syndromes.20

INVESTIGATIONS
Diabetes may be diagnosed at the time of presentation in some
patients.4,6 The blood glucose level has been noted to be high in
most cases of diabetic amyotrophy.4,5,10,12 Spontaneous polyphasic
motor activity was the initial electromyographic pattern noted by
Garland and Taverner.4 Increased insertional activity with fibril-
lation is also observed in patients with diabetic amyotrophy.9,10

Giant motor units may be seen on contraction suggesting collat-
eral reinnervation.9,21 The changes, though typically recorded in
the quadriceps and hip muscles, may also be seen in the distal leg,
paraspinal and abdominal muscles depending on the musculature
involved.4,10,21

Conduction velocity may be reduced by about 20% in the sural
or common peroneal nerves.7,21 Increased F latencies and F ratios
are also seen in diabetic amyotrophy.21,22 (F waves are produced
due to antidromic travel of impulses towards the spinal cord,
which causes the anterior horn cells to discharge and produce a
response that occurs later than the direct response of nerve
stimulation. These F waves are seen after supramaximal nerve
stimulation. Conventionally, 10–20 F waves are obtained and the
shortest latency F wave among them is used. The F ratio is
obtained by dividing the conduction time of the proximal nerve
segment by that of the distal nerve segment. An increased F ratio
indicates proximal pathology as in diabetic amyotrophy.) In
addition, nerve conduction studies in the saphenous nerve have
shown an absent response.23 Type 2 fibre atrophy has been
observed on muscle biopsy,24 whereas nerve biopsy shows both
diffuse and multifocal fibre loss with loss of myelinated fibres.7,9

An elevated protein level in the cerebrospinal fluid (CSF) has
been reported by many researchers.4,10,12 Some patients may have
an elevated erythrocyte sedimentation rate and also elevated
concentrations of rheumatoid factor and antinuclear antibody,
suggestive of an autoimmune disorder.14 The other recommended
investigations are lumbar X-rays, myelograms and MRI scans to

rule out lumbar stenosis, malignant disease and other vertebral
causes. The differential diagnosis includes myopathies, muscular
dystrophies, myasthenic syndromes, intervertebral disc lesions,
polyradiculopathies (e.g. due to porphyria, amyloid, heavy metal
poisoning), anterior horn cell diseases (e.g. poliomyelitis), intra-
pelvic neoplasms and, most important, chronic inflammatory
demyelinating polyneuropathy (CIDP), monoclonal gammopathy
and inflammatory vasculitis.

CLINICAL COURSE
The clinical course of diabetic amyotrophy is variable, though
good recovery from most of the symptoms can be expected.4,5,7,10

Symptoms of femoral neuropathy may be present for up to a year
prior to diagnosis.7 The time from the onset of illness to its peak
varies from 1 to 18 months with a mean of approximately 6 months.
Improvement in symptoms may take a few months to more than 3
years.6,7,10,12 However, the majority of patients have residual symp-
toms such as exercise-related pain, stiffness, recurrent pain, re-
sidual weakness on walking and difficulty in climbing stairs. Some
may have paraesthesiae and hypoaesthesiae. In addition, recurrent
bouts are noted in some patients, mostly involving previously
uninvolved nerve roots, sometimes after a lapse of a few years.6,7,12

Though the overall symptomatic improvement is good, full recovery
of weakness occurs in only 10%–20% of patients.6,10

PATHOGENESIS
It is now believed that multiple nerve roots are the most likely
anatomical site of involvement and diabetic lumbosacral poly-
radiculopathy is the most appropriate terminology.25 Both ischaemic
and metabolic aetiologies have been considered in the pathogen-
esis of this condition. Demyelination similar to that seen in CIDP
has been suggested in view of electrophysiological studies and
elevated levels of protein in the CSF.15 It has also been argued that
CIDP may be more common in diabetic patients.

Evidence for vasculitis in diabetic polyradiculopathy was first
established in the 1990s. In 1994, necrotizing vasculitis was
observed in cutaneous nerve biopsies of patients with diabetic
amyotrophy.26 These workers also noticed perivascular infiltrates
in addition to nerve fibre loss in some patients. This was followed
by further evidence of vasculitis in nerve biopsies25,27–30 and
epineural microvasculitis with IgM staining and complement
deposition, thereby suggesting an immune complex-mediated
vasculitis. A detailed clinicopathological study proposed a link
between the vasculitic and demyelinating aetiologies suggesting
that microscopic vasculitis leads to ischaemia with subsequent
axonal degeneration and segmental demyelination.25 Another
study observed that multifocal axonal neuropathy caused by
inflammatory vasculopathy occurs mostly in patients with type 2
diabetes, whereas demyelinating neuropathy identical to CIDP is
commonly seen in those with type 2 diabetes.27

Interestingly, on comparing diabetic and non-diabetic lum-
bosacral radiculoplexus neuropathy, no significant differences in
the presentation, clinical features and progression were noted, and
the incidence of new diabetes in non-diabetic lumbosacral
radiculoplexus neuropathy was minimal (2 of 57 patients). These
observations suggest that hyperglycaemia per se is merely a risk
factor and may not be the causative factor.

TREATMENT
A good functional recovery can be expected in most patients.4,7,10

The treatment recommendations suggested and followed by Gar-
land and Taverner were total diabetic control with the patient
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initially admitted to hospital, active physiotherapy in the form of
appropriate exercises along with callipers and crutches if needed.4

Other authors reiterated the presence of poor control at the time of
diagnosis and the importance of achieving diabetic control12

though some have observed that glycaemic control may not affect
the outcome.7 The role of glycaemic control is as yet unclear,
though it is recommended in the management of diabetic amyotro-
phy. Analgesia has been varyingly achieved with amitriptyline,
desipramine and fluoxetine. Sorbinil, an aldose reductase inhibi-
tor, has also been reported to relieve pain.31

Apart from these general measures, there is no accepted and
effective modality of treatment due to the absence of well-defined
clinical trials. The beneficial effects of immunoglobulins in halting
progression and improving symptoms have been shown by a few
investigators.27,30 In one study, treatment with immunoglobulins
was effective in the demyelinating type of neuropathy, while ste-
roids and azathioprine were beneficial for vasculitic neuropathy.27

Improvement in strength and reduction of pain was reported in all
5 patients treated with immunoglobulins by another group of
investigators.30 However, these were not controlled trials and hence
the impact of immunoglobulins on diabetic amyotrophy is not well
understood. Recent reports are also encouraging with regard to the
dramatic effect of immunoglobulins in patients with diabetic amyo-
trophy.32,33 The use of immunoglobulins is justified if the aetiology
of this condition is immune-mediated. Theories suggesting the
beneficial effects of immunoglobulins include the presence of anti-
idiotypic antibodies regulating lymphocytic activity, blockage of
macrophage Fc receptors, prevention of myelin binding of comple-
ment and downregulation of cytokine production.32

CONCLUSION
The symptom complex first observed by Bruns has gone through
a long journey over more than a century. There has been more
insight into the pathogenetic mechanisms involved in diabetic
amyotrophy (diabetic polyradiculopathy) and, as a result, there
have been some developments in the treatment of this condition.
Immunoglobulins have been found to be useful in the treatment of
patients with diabetic polyradiculopathy. However, more pro-
spective controlled trials on diabetic amyotrophy are needed to
evolve effective methods of treatment.
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