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OPIS PRZYPADKU
CASE REPORT

Bruns-Garland syndrome in patient with long-term
type 2 diabetes

Zespot Brunsa-Garlanda u pacjentki z wieloletnig cukrzyca typu 2
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ABSTRACT

The Bruns-Garland syndrome (diabetic amyotrophy) is a rare disorder that affects fewer than 1% of patients with
diabetes. It is manifested by unilateral or bilateral pain, weakness and muscle wasting in the proximal part of the lower
limbs (proximal motor neuropathy).

We present a 72-year-old patient with long-term type 2 diabetes mellitus and with the Bruns-Garland syndrome. All the
symptoms, including neurological manifestations, were reversible and resolved after the implementation of intensive
treatment. Optimizing diabetes treatment, rehabilitation, pain management and the use of benfotiamine and alpha-lipoic
acid preparations were crucial to accelerate the treatment effects of diabetic amyotrophy.
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STRESZCZENIE

Zespot Brunsa-Garlanda (amiotrofia cukrzycowa) to rzadkie zaburzenie, ktore dotyka mniej niz 1% pacjentow
chorujgcych na cukrzyceg. Objawia si¢ jednostronnym lub obustronnym bdlem, ostabieniem i zanikiem migéni w blizszej
czesci konezyn dolnych (proksymalna neuropatia ruchowa).

W prezentowanej pracy przedstawiono przypadek 72-letniej pacjentki z dlugotrwata cukrzyca typu 2 i zespotem Brunsa-
-Garlanda. Wszystkie objawy, w tym objawy neurologiczne, byly odwracalne i ustapity po wdrozeniu intensywnego
leczenia. Optymalizacja leczenia cukrzycy, rehabilitacja, leczenie bdlu oraz stosowanie preparatow benfotiaminy
i kwasu alfa-liponowego miaty kluczowe znaczenie dla przyspieszenia efektow leczenia amiotrofii cukrzycowe;j.
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INTRODUCTION

The Bruns-Garland syndrome (diabetic amyotrophy) is
a rare disorder that affects fewer than 1% of patients
with diabetes [1]. It is manifested by unilateral or
bilateral pain, weakness and muscle wasting in the
proximal part of the lower limbs (proximal motor
neuropathy). It is more prevalent in elderly patients
with long-term type 2 diabetes. The course of the
disease is prolonged. It usually starts in one leg and
spreads to the other leg over weeks or months. It may
spread to the upper extremities in 30% of cases [2].
The patient’s condition may deteriorate slowly or
gradually over a period of up to 18 months. Then the
process stabilizes and gradually improves, although
recovery may take many months. Patients should be
informed that some permanent weakness may persist
despite the treatment.

Considering the extent of pathological involvement,

diabetic amyotrophy is currently defined as diabetic

lumbosacral radiculoplexus neuropathy (DLRPN) [3].

The disease is characterized by the following [4]:

1. onset mainly in the elderly (5-7th decade of life)

2. a gradual or sudden onset that is sometimes
unilateral; the other side is involved with disease
progression

3. severe and deep pain predominantly in the thighs,
hips, or buttocks

4. (mostly asymmetric) weakness of the proximal
muscles of the lower limbs, making it impossible to
get up from a sitting position (positive Gowers’

sign)
5. it often coexists with symmetrical distal
polyneuropathy

6. muscle fasciculations (either
induced by percussion)

7. weight loss of even 20-30 kg

8. loss of knee and ankle reflexes.
The pathophysiology of diabetic amyotrophy is not
fully understood. Most studies suggest ischemic
pathology in the form of non-systemic microvasculitis.
Inflammatory infiltration of vascular vessels was found
in patients who underwent nerve biopsies. Although
diabetic amyotrophy is motor-predominant, there is
some evidence that autonomic and sensory nerves are
also involved [3].

spontaneous or

CASE REPORTS

Patient data was collected from medical records.
Patient consent was obtained for data publication.

A 72-year-old patient with type 2 diabetes mellitus for
over 15 years was admitted to the Department of
Neurology due to increasing gait disturbances and
paresis of the lower limbs with predominance of the left

lower limb. Moreover, the patient reported memory
disorders, pain, numbness and paresthesia of the lower
left lower limb. The patient stopped leaving home and
fell down the stairs several times. She also reported
symptoms of polydipsia and polyuria as well as weight
loss (about 10 kg over six months), which were most
likely related to hyperglycemia. The patient did not
control her blood glucose level or blood pressure.
Additionally, she did she follow a diet. She had not
been monitored for diabetes for many years. Diabetes
was treated only with metformin 1000 mg/day.
In addition, due to arterial hypertension, treatment with
ramipril 5 mg, amlodipine 5 mg and bisoprolol 2.5 mg
was used.

The patient had no history of alcohol or stimulant use.
She had not smoked cigarettes for 10 years. Before the
hospitalization she wused only metformin and
antihypertensive drugs (ramipril, amlodipine, bisoprolol).
During the neurological examination the patient was
conscious, verbally responsive, with memory
problems. A limping gait affected the left lower limb.
Weakness and atrophy of the proximal muscles in the
left lower limb with reduced muscle tone and areflexia
of the lower limbs was observed. The femoral nerve
stretch test (also known as Mackiewicz sign) was
positive in the left lower limb.

On admission, laboratory tests showed hyperglycemia
(474 mg/dl; normal range: 70-99 mg/dl, HbAlc —
16.5%; normal range for a diabetic patient: 6.5%
or below), the serum sodium concentration was
132 mmol/l, and sodium correction in hyperglycemia
was 139 mmol/l (normal range: 135-145 mmol/l),
glucosuria and ketonuria were present. The blood gas
analysis was without diabetic ketoacidosis. The blood
counts were normal and the inflammatory parameters
were negative. The serum creatinine concentration
was 0.72 mg/dl (normal range: 0.5-0.9 mg/dl) with
estimated glomerular filtration rate (eGFR)
79 ml/min/1,73 m2. Thyroid function was also normal
(thyroid-stimulating hormone (TSH) 2.9 mIU/I, normal
range: 0.4—4 mlU/l). The vitamin B12 concentration
was within the normal range (620 pmol/l; normal range:
148-740 pmol/l). The head computed tomography
(CT) showed generalized cortical atrophy.
Electromyographic (Table 1) and electroneurographic
examinations (Table 1l) revealed clear signs of
neurogenic damage to the left rectus muscle of the thigh
and axonal damage (peroneal and left tibial nerves).
The diagnostic procedure was extended to magnetic
resonance imaging lumbosacral (MRI L-S) spine
(T1 TSE, T2 TSE, T2 TRIM in the sagittal projection
and T2 ME2D in the axial projection), which revealed
degenerative changes. No compression of the nerve
structures was reported. The patient underwent
cardiac consultation. Ultrasound examination showed
a preserved ejection fraction, no segmental contractility
disorders, and no valvular defects.
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Table . Electromyographic examination
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Table Il. Electroneurographic examination

MOTOR NERVE CONDUCTION STUDIES
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The neuropsychological assessment revealed decreased
cognitive function, which could correspond to mild
cognitive impairment and dementia that required
further monitoring. During a 5-day stay in the
Department of Neurology, intensive insulin therapy
was initially used, followed by the administration of
metformin (in a gradually increasing dose) and an
sodium-glucose transport protein 2 (SGLT-2) inhibitor,
which significantly improved glycemic control.

The patient was discharged home (a full dose of
metformin [3000 mg/d], empagliflozin 10 mg and 10—
—12 U of neutral protamine Hagedorn (NPH) insulin.
Hypertension treatment was maintained. In addition,
the patient received benfotiamine 300 mg, pregabalin
150 mg, alpha-lipoic acid 600 mg orally and B vitamins
(B1, B2, B6, B12, folic acid). Diabetic amyotrophy was
diagnosed based on the entire clinical picture and after
excluding other causes of asymmetric weakness of the
lower limbs that coexisted with poor metabolic control
of diabetes (the patient’s feet pulses were preserved and
the ankle/brachial systolic blood pressure index was
0.9 bilaterally).

One month after discharge from the Department of
Neurology, the patient was admitted to the Department
of Neurological Rehabilitation. The patient complained

of limb weakness, gait disturbances in addition to
memory and concentration problems. On admission,
the neurological examination showed paresis of the left
lower limb (Lovette scale 2/3), muscular atrophy
predominant in the proximal muscles of the left upper
and lower limbs, less pronounced in the right upper and
lower limbs. Stretch reflexes were impaired in the
quadriceps. During hospitalization, pharmacological
and dietary treatment of diabetes was continued.
On admission, the laboratory tests were as follows:
HbAl1c 10.7% and fasting glycemia 110 mg/dl (normal
range: 70-99 mg/dl). No hypoglycemia was observed
by the patient during the outpatient period. During
hospitalization, the highest blood glucose levels were
observed in the evening, which was associated with
dietary errors (glycemia up to 225 mg/dl). The patient
was also re-educated in terms of diet.

Ophthalmological consultation revealed features of
non-proliferative diabetic retinopathy (NPDR). The
patient was evaluated for albuminuria (the urine
albumin-creatinine ratio (UACR) was within the
normal range 7.41 mg/g). During hospitalization in the
Neurological Rehabilitation Department, gradual
improvement in gait was noted. Pain was reduced and
the patient reported some improvement in cognitive
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functions. These findings confirmed the reversible
nature of the neurological disorders.

To further optimize the treatment of diabetes and to
assess other chronic complications of diabetes, the patient
was referred to the Department of Diabetology. The
patient did not report to the department on the scheduled
date of admission, explaining by phone that her blood
glucose levels remained within the range of 100-
—160 mg/dl, and the neurological symptoms, particularly
gait disturbances, were almost completely resolved.

DISCUSSION

The Bruns-Garland syndrome is a rare form of diabetic
neuropathy that should be considered, especially in
patients with poor glycemic control. The differential
diagnosis of diabetic neuropathy is difficult due to the
multitude of etiological factors that often cause
similar clinical symptoms. The differential diagnosis
should take into account other sensory and sensorimotor
polyneuropathy in the course of diabetes and other

diseases. They include: vitamin B deficiencies,
amyloidosis, uremia, alcoholism, celiac disease,
sarcoidosis, viral infections, e.g. the human

immunodeficiency virus 1 (HIV-1), poisoning, and
autoimmune diseases (Sjogren’s syndrome). The
neuropathy may also be secondary to prior chemotherapy
or could be a paraneoplastic syndrome [5,6].

The onset is usually acute with severe pain in the area
of the front surface of the thigh or the hip girdle and
asymmetric weakness of the lower limbs (mainly
flexion in the hip joint). After several weeks, muscle
atrophy occurs. The prognosis is good and paresis
usually resolves after a few months. Management

includes pain control, physiotherapy and glycemic
control.

To control pain, opiates may be needed at onset and
amitriptyline (10-75 mg) can be administered for pain
relief and insomnia. Regular paracetamol or a non-
-steroidal anti-inflammatory drug and gabapentinoids
are also recommended [3,7]. Some studies suggest that
pulsed oral or intravenous methylprednisolone may be
beneficial for pain reduction if given within 2—-3 months
of onset of the symptoms. In patients with severe
unremitting pain, corticosteroids are recommended.
Pulsed methylprednisolone (500 mg/day for two days
repeated every two weeks for 8-12 weeks) is also
recommended but it is based on reports from
uncontrolled studies. However, there is no evidence to
support the use of intravenous immunoglobulin, plasma
exchange, or cyclo-phosphamide [3,8].

In summary it should be emphasized that
a comprehensive approach aimed at optimizing
diabetes treatment, rehabilitation, pain management
and the use of benfotiamine and alpha-lipoic acid
preparations (as in other forms of diabetic neuropathy)
may be crucial to accelerate the treatment effects of
diabetic amyotrophy. Of note, chronic poor control of
diabetes resulted in diabetes complications, including
diabetic retinopathy and also led to an acute
complication i.e. diabetic amyotrophy.

It is worth noting that unlike diabetic peripheral
polyneuropathy, diabetic amyotrophy is mainly related
to damage of the proximal parts of the lower limbs and
the symptoms develop in a short period (days or
weeks). It is reversible and all the symptoms, including
the neurological manifestations, resolve after
treatment, which is not characteristic of diabetic
peripheral polyneuropathy.
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