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EPIDEMIOLOGY

https://www.diabetes.org. uk

• Prevalence of 
neuropathy: up to 30%

• Foot ulceration: 8% • Amputation: 2%

UNITED KINGDOM

• Life expectancy reduced by

• 20 years in type-1 diabetes 

• 10 years in type-2 diabetes



PATHOPHYSIOLOGY OF DIABETIC POLYNEUROPATHY

• Early symptoms: numbness, pain, and autonomic dysfunction

• Damage to small nerve fibers before damage to large fibers

• Histologic abnormalities in neural blood vessels => multifocal fiber loss

• Axonal degeneration (most prominent feature) due to reduced delivery of nutrients and oxygen

• Proposed mechanisms include:

• Sorbitol deposition in the nerve because of glucose accumulation

• Local tissue ischemia secondary to endoneurial hypoxia

• Abnormal tissue repair mechanisms caused by excess glucose

• Mitochondrial dysfunction within the dorsal root ganglia

Kopp et al, Reg Anesth Pain Med, 2015



Diabetes Care 33:1783–1788, 2010 

• Observational study

• 3,184 consecutive noncardiac surgery patients

• Overall 30-day mortality : 2.3% 

(%)
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•Retrospective study

•44,400 bariatric patients between 2007 and 2009

•Multivariate analysis - risk factor for 30-day mortality

•Diabetes mellitus : AOR = 2.88, p < 0.01



• Glycated haemoglobin (HbA1c) < 
69 mmol/mol (8.5%) within 3 
months before surgery 

• Day-surgery should be promoted

• Patients with diabetes should be 
scheduled at the beginning of the 
list

• 20–50% reduction in 
insulin daily dose

• Iv insulin infusion in case of 
poorly controlled diabetes,      
emergency surgery

• Capillary blood glucose at 
6–10 mmol/l 

• Check of ketones in 
blood or urine in case of 
glycaemia > 12 mmol/l



« An alternative strategy to prevent occult intra-operative 
hypo- and hyperglycaemic episodes, would be to provide 

regional anaesthesia. »

« Not only does the patient remains conscious and able to 
manifest any symptoms, but pain will be better controlled 
without opioid adverse-effects, such as PONV, that may 

worsen the condition. » 



• 30-day mortality

• General anaesthesia:13.7%

• Regional anaesthesia: 9.3%

• p = 0.04

General anaesthesia

Regional anaesthesia

• 1365 diabetic patients

• Major amputation of the lower limb



•Retrospective study

•567 patients with peripheral sensorimotor neuropathy

•Rate of neurologic dysfunction after neuraxial anesthesia: 0.4%

Incidence of nerve injury after regional anaesthesia: 0.04 %
  Barrington et al, Reg Anesth Pain Med, 2009

  Rohrbaugh et al, Reg Anesth Pain Med, 2013



Double-crush theory

Upton and McComas, Lancet, 1973



• Animal study: Zucker diabetic fatty rats

• SNB with lidocaïne 2%, 0.2 ml

• Electrophysiologic & neurohistopathologic studies



GENERAL ANAESTHESIAREGIONAL ANAESTHESIA

PATIENTS WITH DIABETES

Theoretical increased risk of nerve injury           vs               Increased rate of 30-day mortality



BLOCK CHARACTERISTICS

IN DIABETIC PATIENTS ?



• Animal study: Zucker diabetic fatty rats

• SNB with lidocaïne 2%, 0.2 ml

• Sensory and motor block duration



• Prospective cohort study

• 56 patients with or without diabetic peripheral neuropathy

• Forefoot surgery - popliteal sciatic nerve block

Control group DPN group p

Time to first opioid request 710 (420 - 1200) 1440 (1140 - 1440) 0,0004

Pain score at rest
at 24 PO h 3 (0 - 5) 0 (0 - 1) 0,001

Pain score on movement
at 24 PO h 5 (0 - 6) 0 (0 - 2) 0,0003

i.v. morphine consumption 
at 24 PO h 7.5 (2.5 - 12.5) 0.0 (0.0 - 2.5) 0,0002

• Patients with DPN developed a

• 150% longer time to first opioid request

• 50% shorter sensory and motor onset time

Control
group

DPN
group

70%

17%

p = 0.0001

1440



• Prolonged block duration [analgesia] secondary to:

• impaired sensation at the surgical site due to the 
neuropathy itself

• increased neural sensitivity to the local 
anaesthetics because of chronic ischemic hypoxia

• presence of concurrent microangiopathy => decreased 
perineural blood flow =>                         delayed local 
anaesthetic uptake =>               exposure to larger 
concentrations of local anesthetics

• No worsened neuropathy at 1 and 4 PO 
weeks.

Control
group

DPN
group

70%

17%

p = 0.0001

1440



DPN & LOCAL ANAESTHETICS

Kopp et al, Reg Anesth Pain Med, 2015

« Eliminating epinephrine additives should also be considered given that diabetic nerves are 
already at risk of neural ischemia and infarction because of changes within the endoneural 

microvasculature »



0.26 mA (95%CI: 0.2-0.3) 1.9 mA (95% CI 1.6- 2.2)

• 60 diabetic and non-diabetic patients for foot surgery

• Sciatic nerve block with nerve stimulator & US-guidance



• 60 diabetic and non-diabetic patients for foot surgery

• Sciatic nerve block with nerve stimulator & US-guidance

0.26 mA (95%CI: 0.2-0.3) 1.9 mA (95% CI 1.6- 2.2)

« The electrical stimulation threshold for a motor 
response of the sciatic nerve is increased by a factor of 
7.2 in patients with diabetic foot gangrene, which might 

hamper nerve identification. »



DPN DIAGNOSIS WITH US

Cross sectional area = a x b x 3.14 x 1/4

Cut - off value: 19.01 mm2

Riazi et al, Diabetes Care, 2012



• Randomised controlled trial

• 85 diabetic and non diabetic patients

• Dexamethasone 8 mg vs Ondansetron 4 mg

• Blood glucose measured at 2, 4 and 24 PO hours

DEXAMETHASONE
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DEXAMETHASONE

• Glycaemic level increased by an average of 1-3 mmol/l

• Dose-dependant response with a peak effect 4h after administration

• No increased risk of postoperative wound or systemic infection

Tien et al, Anaesthesia, 2016
Polderman et al, Cochrane, 2018
Low et al, J Clin Anesth, 2015



CONCLUSION
• 7% of the population suffers from DM

• DM = risk factor for increased perioperative mortality

• RA (vs GA) reduces 30-day mortality for lower limb amputation in diabetic patients

• RA helps preventing perioperative hypo/hyperglycaemic episodes

• PNB and DM:

• Reduced onset time of action by 50%, 

• Incresed duration of action by 150%,

• Increased stimulation threshold by a factor 7

• Dexamethasone 0.1 - 0.2 mg => peak effect 4h after administration



QUESTIONS ?
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