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A Rare Complication of Diabetes Mellitus:
Bruns-Garland Syndrome (Diabetic Amyotrophy)

Fidel Demir,' (@ Esref Akil?
'Department of Neurology, Sirnak Silopi State Hospital, Sirnak, Turkiye
’Department of Neurology, Dicle University Faculty of Medicine, Diyarbakir, Turkiye

ABSTRACT

Background: Diabetic amyotrophy, also known as diabetic proximal neuropathy, is a rare
neuropathic complication of diabetes mellitus. It is most commonly characterized by severe
pain in the hip and thigh, followed by asymmetric weakness and wasting of the proximal
muscles of the lower limbs.

Case Report: This paper presents the case of a 68-year-old man with an 8-month history of
poorly controlled Type-2 diabetes mellitus who developed progressive asymmetrical weak-
ness and atrophy in his left thigh. After a physical examination, magnetic resonance imag-
ing, and electrophysiological studies, diabetic amyotrophy was diagnosed.

Conclusion: Physicians should consider the possibility of diabetic amyotrophy in patients
with diabetes mellitus who exhibit primary involvement of proximal muscles of the lower
limbs, marked by pain, weakness, and atrophy.
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INTRODUCTION

Diabetic amyotrophy (DA) is typically observed in male patients over the age of 50 with Type-2
diabetes mellitus (DM); however, it can also manifest in women and patients with Type-1 DM.! The
occurrence rate of DA is 0.3% in Type-1 DM and 1.1% in Type-2 DM.2 This condition is character-
ized by an acute or subacute onset of asymmetric weakness, severe pain, and muscle atrophy in
the proximal region of the lower extremities.® This article presents a cases of DA development in a
patient with poor glycemic control, who was diagnosed with Type-2 DM eight months prior. The
case is discussed within the context of existing literature.

CASE REPORT

A 68-year-old male patient, diagnosed with Type-2 DM at another medical center eight months
ago, presented at the neurology outpatient clinic two days ago with complaints of severe pain,
weakness, and muscle wasting radiating from the left groin area to the anterior thigh. Over the
past two months, he experienced difficulty climbing stairs and rising from a seated position.
The patient, weighing 90 kg with a height of 190 cm, had lost approximately 11 kg over the
previous six months. He had been using a cane for the last month. Neurological examination
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Figure 1. Significant atrophy of the left quadriceps muscle.

revealed extension strength of 4/5, flexion strength of 4/5,
and abduction and adduction muscle strength of 4/5 in the
proximal left lower extremity, while all other extremities ex-
hibited normal muscle strength. Upper extremities displayed
normoactive biceps, triceps, and styloradial reflexes; howev-
er, lower extremities showed hypoactive patella and Achilles
reflexes bilaterally. Bilateral sole skin reflex was flexor. While
sensory and joint position examination yielded normal re-
sults, bilateral vibration sense was diminished. The patient’s
waist range of motion was bilaterally normal and painless.
Straight leg raising test (SLRT) and flexion-abduction-exter-
nal rotation-extension (FABERE) tests were both negative bi-
laterally. The femoral stretching test also produced negative
results. The patient reported intense pain, rating its severity
as 10 out of 10. Superficial sensory examination revealed sen-
sations of numbness and tingling in the hands and feet, not
corresponding to dermatomes, presenting in a glove-sock
distribution. Thigh thickness was measured 10 cm above
the patella using a tape measure. Right thigh thickness mea-
sured 42 cm, while left thigh thickness measured 38 cm (Fig.
1). Lumbar magnetic resonance imaging (MRI) indicated no
disc protrusion (Fig. 2).

In the nerve conduction study, findings supporting sensorim-
otor polyneuropathy and a reduction in the amplitude of the
left femoral motor nerve were observed (Fig. 3).

The patient’s fasting blood glucose was 355 mg/dL, HbA1c
was 11.4, blood pressure was 110/70, and pulse rate was 74/
min. C-reactive protein, creatine kinase, and sedimentation
rate were within normal ranges. Tests for Brucella, Human
Immunodeficiency Virus (HIV), Epstein-Barr Virus (EBV), Cy-
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Figure 2. Absence of disc protrusion on MRI.

tomegalovirus (CMV), Venereal Disease Research Laboratory
(VDRL), Hepatitis B Virus (HBV), and Hepatitis C Virus (HCV)
yielded normal results. The vasculitis-thrombophilia panel
was also normal. The patient had no recent history of infec-
tion, vaccination, trauma, or exposure to toxins or chemicals.
Based on the present findings, we diagnosed the patient with
DA. Pulse methylprednisolone (PMTP) treatment was initiat-
ed at a dose of 1 g/day; however, it was discontinued when
the patient declined due to a worsening of his overall condi-
tion resulting from a sudden increase in blood glucose levels.
The patient underwent intravenous immunoglobulin (IVIg)
treatment at a dosage of 35 g/day for five days. Treatment
was supplemented with alpha-lipoic acid 600 mg 1x1, pre-
gabalin 75 mg 2x1, and duloxetine 60 mg 1x1. The patient
was referred to the endocrinology department and initiated
on insulin aspart 3x10U and insulin glargine 12 units once
daily. Additionally, the patient received consultation from the
physical therapy and rehabilitation (PTR) department, where
isometric and isotonic exercises were prescribed to enhance
muscle strength. The dosage of pregabalin was gradually in-
creased to alleviate the patient’s pain complaints. Upon dis-
charge, the patient was provided with dietary and exercise
recommendations along with prescriptions for pregabalin
300 mg 2x1, duloxetine 60 mg 1x1, alpha-lipoic acid 600 mg
1x1, and insulin. A one-month follow-up appointment at the
neurology outpatient clinic was advised.

Upon returning for a follow-up four months later, the patient
underwent 20 days of physical therapy at an external facility.
Although the patient no longer reported pain, the muscle
atrophy in the left anterior thigh had not improved. Thigh
thickness measured 38 cm, 10 cm above the left knee, and
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Figure 3. Noticeable decrease in the amplitude of the left
femoral nerve.

sleep thickness exhibited no change. The patient’s random
blood glucose level was 180 mg/dL, with an HbA1c of 8.4.
The second nerve conduction study showed no alterations,
and the needle electromyography test was consistent with
the prior one. Neuropathic pain treatment with pregabalin
and duloxetine was ceased after 18 months of treatment,
and the patient’s progress was monitored at irregular inter-
vals. During the subsequent six months, the patient exclu-
sively used insulin and reported no pain complaints; how-
ever, muscle atrophy in the left thigh persisted as a sequela.
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DISCUSSION

The features of DA were initially described as pelvicofemo-
ral weakness and diabetes-related weakness by the German
neurologist Ludwig Bruns in 1890.* Subsequently, Garland
and Taverner expanded upon this definition in 1953, coin-
ing the term DA.> While upper extremity involvement is rare,
these patients can experience atrophy and strength loss in
major muscle groups over a few weeks.® Differential diag-
noses should exclude lumbar disc herniation (LDH), spinal
canal stenosis, Guillain-Barré syndrome, chronic demyelin-
ating neuropathy, cauda equina syndrome, and neoplastic
lumbosacral plexopathy. In this patient, lumbar spinal steno-
sis (LSS) and LDH were ruled out based on lumbar MRI find-
ings. Furthermore, LDH and LSS correlate with affected spinal
pathways, resulting in pain and paraesthesia.” Electrophys-
iological studies play a pivotal role in DA diagnosis. Nerve
conduction studies in DA patients consistently reveal signifi-
cantly diminished femoral nerve amplitude on the affected
side compared to the intact side. Needle electromyography
(EMG) detects spontaneous denervation indicators such as
positive sharp waves and fibrillation potentials in quadriceps
and adductor muscles.®

With the notable involvement of immune mechanisms in its
pathogenesis, positive outcomes have been achieved through
immunotherapy in several patients. In one particular study,
five individuals diagnosed with DA underwent IVlg treatment
at a dosage of 0.4 g/kg/day for five days. Within ten days, four
of these patients demonstrated a significant reduction in vi-
sual analogue scale scores, coupled with notable decreases in
pain reports and a considerable increase in walking distances
within a month.? In a documented case report, an individual
diagnosed with DA at the age of 57, initially wheelchair-bound,
experienced an 80% decrease in visual analogue scale score
after five days of IVlg treatment at a dosage of 0.4 g/kg/day,
subsequently transitioning to using a cane for walking.'® Guid-
ed by this data, we administered our patient a five-day course
of IVlg treatment at a dosage of 35 g/day. We hold the belief
that this IVIg regimen played a significant role in rapidly allevi-
ating our patient’s pain complaints.

CONCLUSION

In clinical practice, LDH, it is imperative to consider lumbar
disc herniation (LDH), a commonly confused condition, in the
differential diagnosis of DA, particularly among middle-aged
male patients with a diabetes history. Patients presenting
pain, muscle atrophy, and weight loss should undergo com-
prehensive assessment, and electrophysiological studies
should be conducted for those suspected of having DA. Em-
ploying this approach can effectively avert unnecessary lum-
bar surgical procedures.



J Clin Pract Res 2023; 45 (6) 644-7

Peer-review: Externally peer-reviewed.

Informed Consent: Written informed consent was obtained from pa-
tients who participated in this study.

Author Contributions: Concept - FD, EA; Design - FD, EA; Supervi-
sion - FD, EA; Resource - FD, EA; Materials — FD; Data Collection and/
or Processing — FD; Analysis and/or Interpretation — FD; Literature
Search - FD; Writing - FD; Critical Reviews - FD.

Conflict of Interest: The authors have no conflict of interest to declare.

Financial Disclosure: The authors declared that this study has re-
ceived no financial support.

REFERENCES

1.

Bhadada SK, Sahay RK, Jyotsna VP, Agrawal JK. Diabetic
neuropathy: Current concepts. J Indian Academy of Clin
Med 2001;4:305-18.

Said G. Focal and multifocal diabetic neuropathies. Arq
Neuropsiquiatr 2007; 65(4B): 1272-8. [CrossRef]

Terzi M, Cengiz N, Onar MK. Diabetic neuropathy. J Exp
Clin Med 2009; 21(1): 39-49.

Zygogiannis K, Antonopoulos Sl, Chatzikomninos I, Mo-
schos S, Kalampokis A. Diabetic lumbosacral radiculoplex-

10.

Demir and Akil. Diabetic amyotrophy

us neuropathy as an early onset postoperative complica-
tion after posterior lumbar fixation and decompression.
Cureus 2022; 14(11) :@31625. [CrossRef]

Agarwal A, Srivastava MVP, Vishnu VY. Diabetic amyotro-
phy (Bruns-Garland Syndrome): A narrative review. Ann
Indian Acad Neurol 2022; 25(5): 841-4. [CrossRef]

Tracy JA, Dyck PJ. The spectrum of diabetic neuropathies.
Phys Med Rehabil Clin N Am 2008; 19(1): 1-26. [CrossRef]

Jiménez-Avila JM, Castafeda-Huerta JE, Gonzalez-Cisner-
os AC. Bruns Garland syndrome. Report of a case and dif-
ferential diagnosis with cauda equina syndrome. [Article
in Spanish]. Acta Ortop Mex 2019; 33(1): 42-5.

Krivickas LS. Electrodiagnosis in neuromuscular diseases.
Phys Med Rehabil Clin N Am 2003; 14(2): 278. [CrossRef]

Tamburin S, Zanette G. Intravenous immunoglobulin for
the treatment of diabetic lumbosacral radiculoplexus neu-
ropathy. Pain Med 2009; 10(8): 1476—-80. [CrossRef]
Kawagashira Y, Watanabe H, Oki Y, lijima M, Koike H, Hatto-
ri N, et al. Intravenous immunoglobulin therapy markedly
ameliorates muscle weakness and severe pain in proximal
diabetic neuropathy. J Neurol Neurosurg Psychiatry 2007;
78(8)2 899-901. [CrossRef]

647


https://doi.org/10.1590/S0004-282X2007000700037
https://doi.org/10.7759/cureus.31625
https://doi.org/10.4103/aian.aian_239_22
https://doi.org/10.1016/j.pmr.2007.10.010
https://doi.org/10.1016/S1047-9651(02)00132-8
https://doi.org/10.1111/j.1526-4637.2009.00704.x
https://doi.org/10.1136/jnnp.2006.111302

