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According to the American Diabetes Association (ADA), there are two types of diabetic neu-
ropathies (DPN): typical and atypical forms. The typical DPN is a distal symmetric sensorim-
otor polyneuropathy (DSPN) which is length-dependent and considered the most common 
variety. DSPN is a chronic neurodegenerative disorder; up to 50% of cases may have no neuro-
pathic symptoms. However, DSPN significantly contributes to foot ulcers as the disorder pro-
gresses, which can lead to amputation, falls, and fractures. Therefore, clinicians must diagnose 
DSPN as early as possible to start early intervention for proper long-term care [1]. 

To diagnose DPN, Diabetes Control and Complications Trial (DCCT) had proposed an 
electrodiagnosis protocol [2], but something else is needed for DSPN by definition [3]. Orig-
inal electrodiagnostic protocol for DPN proposed by DCCT included the nerves in the upper 
and lower extremity. By ADA definition, DSPN involves the sensory nerves first and motor 
nerves later in the lower extremity, followed by the upper extremity nerves later [1,4]. Electro-
diagnosis for most typical DSPN can be made with lower extremity nerve conduction studies, 
and upper extremity nerve conduction study may be redundant, may consider the tests in cas-
es of absent responses from lower extremity nerves [4]. 

Diagnosing the DSPN, nerve conduction studies for three major nerves-sural sensory, tibial, 
and peroneal nerves unilaterally or bilaterally (probably optional) are enough [5]. Many elec-
trodiagnostic studies for diagnosing DSPN have been tried to achieve more sensitive tests: tibial 
F latency tests were reported to be the most sensitive parameter [6]. 

To establish normal reference values, we conducted a retrospective medical record review of 
tibial F wave data from 145 patients. The study received approval from the institutional review 
board. The electrodiagnosis of diabetic DSPN, particularly in its early stage, can be determined 
by examining the minimal latencies of the tibial and peroneal nerves. Among patients with dia-
betes, the tibial F latency is considered the most sensitive parameter [6]. The peroneal F latency 
is similar to the tibial latency (Spearman correlation coefficient 0.88, p-value<0.001) in our 
study. The severity of the condition is assessed based on the amplitudes of the sural and tibial 
nerves. If the compound muscle action potential of the tibial nerve measures less than 2 mV 
(indicating severe grading, excluding severe lumbosacral radiculopathies), the action potentials 
of the sural or medial plantar nerves cannot be recorded (based on our unpublished data from 
12 out of 219 diabetic patients). Additionally, these patients exhibit both neuropathic symptoms 
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and neuropathic signs, such as the absence of response to pin-
prick and tuning fork vibration response. 

Because no effective treatments specifically address peripheral 
nerve damage, it is extremely important to focus on prevention 
in diabetes care. It is also crucial to screen for symptoms and 
signs of diabetic DSPN in practice, as this can help identify the 
initial stages of nerve damage, allowing early intervention [1]. 

We propose this algorithm formulated in conjunction with 
previously reported protocols [2,7,8] and our data for the early 
detection or estimation of severity for diagnosing DSPN (Fig. 1). 
If there is no evoked response, especially from the tibial motor 
nerve, it is advisable to conduct a conduction study of the me-
dian and ulnar nerves in the upper extremity. This additional 
test will contribute to a more comprehensive evaluation of 
DSPN. Needle electromyography can also provide additional 
insights into the severity of DSPN or any other underlying 
neuromuscular disorders, like radiculopathy or other types of 
neuropathy. 
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Fig. 1. Flowchart for electrophysiologic approach of diabetic distal symmetric sensorimotor polyneuropathy (DSPN). Data from the 
article of Consensus statement [2], Tankisi et al. [5], and Baba et al. [7].
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