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Abstract: 

Objective: To determine the frequency and severity of peripheral neuropathy in patients with type 2 diabetes mellitus. 

Study Design: An Experimental Study. 

Place and Duration: In the Physiology Department of Services Institute of Medical Sciences in collaboration with 

Medicine Unit II of Services Hospital Lahore for Six months duration from September 2018 to February 2019. 

Methods: Forty-two subjects with type 2 diabetes at the beginning were randomly selected into the experimental 

group. Twenty-five patients with age and sex matched were included as controls. Electromyography showed nerve 

conduction velocities of 2 sensory nerves and 2 motor nerves of upper and lower extremities. Glycemic control was 

assessed by the presence of fasting plasma glucose and glycosine Hb with the help of a kit. 

Conclusion: Peripheral neuropathy was 33.33% higher in diabetic men and 16.6% higher in women. Fasting plasma 

glucose levels showed a significant inverse correlation with sensory conduction of speeds (r = -0.365), sural (r = -

0.366) and motor conduction speeds (r = -0.365) (P <0.05). 0.366) and motor conduction velocities (r = - 0.540). We 

found a significant inverse correlation (P <0.05) between glycated Hb and sensory and motor nerve conduction 

velocities. 

Conclusion: Nerve conduction rates should be performed regularly. In addition, glycosylated Hb levels should be 

monitored and controlled regularly so that peripheral neuropathy and disability in these patients can be prevented by 

appropriate and timely diagnosis and treatment. 
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INTRODUCTION: 

The most common etiology of peripheral 

polyneuropathy in the Western world is diabetes 

mellitus [1]. 90-95% of diabetic patients have type 2 

diabetes. Such people may have hyperglycemia for 

years without clinical symptoms and are more likely to 

develop progressive damage to the peripheral nerves 

[2]. Distal symmetric peripheral polyneuropathy is the 

most common form. Once occurred, it is largely 

irreversible3. Severe diabetic polyneuropathy causes 

major complications, including disability, morbidity, 

severe pain, loss of circulation, and the risk of foot 

ulcers that do not heal or enter amputations [3-4]. For 

early detection and measurement of peripheral 

neuropathy, nerve conduction studies (NEC) are only 

non-invasive and most subjective criteria [5-6]. NCS 

involves sensory and motor nerve conduction 

velocities of the upper and lower extremities [7]. The 

criterion for the diagnosis of abnormally slow nerve 

conduction is that the nerve conduction velocity falls 

below the normal average of 3 SD [8]. An individual 

whose conduction rate is reduced to this degree by two 

or more nerves is labeled as clinical neuropathy or 

positive neuropathic finding. Due to increased glucose 

entry and high cytosolic glucose in the peripheral 

nerves, some biochemical changes occur in diabetes 

that directly affect Schwann cells (or myelin) and 

Ranvier nodules. A definitive relationship between 

glycemic level and decrease in nerve conduction 

velocity in patients with type 2 diabetes can be 

discovered. 

 

MATERIALS AND METHODS: 

This experimental Study was held in the Physiology 

Department of Services Institute of Medical Sciences 

in collaboration with Medicine Unit II of Services 

Hospital Lahore for Six months duration from 

September 2018 to February 2019. 

 

Forty-two patients with uncomplicated type 2 diabetes 

mellitus (<5 years) aged 40-60 years with symptoms 

or signs were included in the experimental group by 

simple random selection (Weerasuryia et al. 1998). 

Neuropathy and diabetes were not treated with insulin 

within two years of onset (Young et al 1993). Twenty-

five healthy non-diabetic subjects were included in the 

control group, male and female, matched in terms of 

age and sex and without a family history of diabetes 

mellitus. Nerve conduction velocities of two sensory 

nerves and two motors of upper and lower extremities 

were measured in control and experimental groups. A 

written consent was obtained for the determination of 

conduction velocities on the right and upper 

extremities on the right side, and nerve conduction 

studies were performed. The temperature of the skin 

remained between 36-38 ° C. In addition, fasting 

plasma glucose and glycosylated hemoglobin were 

found to evaluate the level of glycemic control in these 

diabetics. The correlation of these parameters is then 

found by the decrease in driving speed to 

quantitatively measure the effect of glycemia on 

neuropathy. 

 

RESULTS: 

Diabetic numbers in which nerve conduction 

velocities have decreased are given in parenthesis. A 

total of 42 type 2 diabetic patients (12 males and 30 

females) were measured for conduction velocity in the 

peripheral nerves. 
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Figure 1: Comparison of conduction rates of motor and sensory nerve in control and diabetic patients. 

 

 
 



IAJPS 2019, 06 (07), 13256-13260                     Areeba Khan et al                  ISSN 2349-7750 
 

 

w w w . i a j p s . c o m  
 

Page 13259 

 

DISCUSSION: 

The results of the peripheral nerve conduction 

velocities revealed that the motor nerve conduction 

velocity (MNCV) of the ulnar and tibial nerves and the 

average sensory nerve conduction velocities (SNCV) 

of the ulnar and ulnar nerves were significantly 

reduced (P <0.05). 0.001) of newly diagnosed diabetic 

type 2 [9]. This is consistent with the dominant 

histopathological finding in diabetic neuropathy with 

segmental demyelination. This leads to the loss of 

large fibers of fast conductivity and reduced nerve 

conduction rates. Therefore, measurement of nerve 

conduction is a very powerful indicator of neuropathy 

[10]. It was found that the nerves of the lower 

extremity were affected more frequently and more 

intensely than the nerves in the arms between type 2 

diabetes patients, which may be due to the longer 

nerve in the lower extremity [11]. Thus, peripheral 

neuropathy appears to be a length-dependent 

phenomenon that first affects the more distal portions 

of the peripheral nerves. This study also showed that 

peripheral nerve disorders are more common in 

sensory nerves than motor nerves [12]. Therefore, 

sensory nerves are more susceptible to damage than 

motor nerves because they do not have a thick myelin 

sheath. The most common cause of distal symmetric 

peripheral polyneuropathy is diabetes mellitus. 

According to the diagnostic and staging criteria for 

diabetic neuropathy created by Dyck 1988, the 

frequency of clinical peripheral neuropathy in newly 

diagnosed patients with type 2 diabetes mellitus was 

21.42%. Using the same electrophysiological 

parameters, Comi et al. 1999 reported a 32.3% 

prevalence of neuropathy [13]. According to the 

results of this study, the percentage of peripheral 

neuropathy in 42 type 2 diabetes patients was higher 

in diabetic men (33.33%) than in women (16.6%). The 

possible cause may be longer peripheral nerves in men, 

because peripheral neuropathy appears to be a 

pathology due to distal onset length14. Fasting plasma 

glucose levels were significantly inversely correlated 

with sensory conduction velocities of ulnar nerves (r = 

-0.365), sural (r = - 0.366) and nerve conduction 

velocities (P <0.05). Glycosylated hemoglobin also 

maintained a significant inverse relationship (P <0.05) 

with nerve conduction rates of both sensory (ulnar 

nerve = -0.493) and motor (tibial nerve = -0.454). 

Furthermore, by correlation analysis, it was discovered 

that the sensory conduction rate of the ulnar nerve was 

reduced by 1.75 meters / sec and decreased by 2.07 

meters / sec for each percent increase in glycosylated 

hemoglobin. Measurement of these glycemic 

parameters in a diabetic patient provides a detailed 

profile of previous and final glycemic control. 

Therefore, a previous record of a glycemic profile over 

a period of time can help the physician estimate the 

degree of nerve damage and determine the degree of 

effective glycemic control necessary to prevent the 

progression of neuropathy for such a patient. This 

study also suggested a significant inverse correlation 

(P <0.05, r = 0.472) between disease duration and 

motor nerve conduction rate in patients with type 2 

diabetes mellitus recently diagnosed15. This indirect 

relationship between the duration of the disease and 

nerve conduction velocity was also reported by 

Perkins et al. 2001 and Rivner et al. Metabolic 

abnormalities caused by hyperglycemia occur in a 

temporal sequence. They cause impaired nerve 

function and reduced blood flow, which can be easily 

reversible at the beginning. As structural changes 

occur and progress, functional anomalies are less and 

less susceptible to metabolic interventions. Therefore, 

early diagnosis and control of hyperglycemia in 

diabetes may delay the onset and progression of 

neuropathy and its complications. 

 

CONCLUSION: 

Nerve conduction rates should be performed regularly. 

In addition, glycosylated Hb levels should be 

monitored and controlled regularly so that peripheral 

neuropathy and disability in these patients can be 

prevented by appropriate and timely diagnosis and 

treatment. 

 

REFERENCES: 
1. Hsu, Shu‐Yi, Wen‐Shih Huang, Shu‐Hui Lee, 

Tsui‐Ping Chu, Yung‐Chang Lin, Chang‐Hsien 

Lu, Randal D. Beaton, and Sui‐Whi Jane. 

"Incidence, severity, longitudinal trends and 

predictors of acute and chronic oxaliplatin‐

induced peripheral neuropathy in Taiwanese 

patients with colorectal cancer." European 

journal of cancer care 28, no. 2 (2019): e12976. 

2. Barberio, Carla G., Tahseen Chaudhry, Dominic 

M. Power, Simon Tan, Bernard M. Lawless, 

Daniel M. Espino, and Joanne C. Wilton. 

"Towards viscoelastic characterisation of the 

human ulnar nerve: An early assessment using 

embalmed cadavers." Medical engineering & 

physics 64 (2019): 15-22. 

3. Martinoli, Carlo, Sonia Airaldi, and Federico 

Zaottini. "Ultrasound of the Peripheral 

Nerves." Musculoskeletal Imaging Volume 2: 

Metabolic, Infectious, and Congenital Diseases; 

Internal Derangement of the Joints; and 

Arthrography and Ultrasound (2019): 382. 

4. Bello, Abiodun, Sikiru Biliaminu, Kolawole 

Wahab, and Emmanuel Sanya. "Distal 



IAJPS 2019, 06 (07), 13256-13260                     Areeba Khan et al                  ISSN 2349-7750 
 

 

w w w . i a j p s . c o m  
 

Page 13260 

symmetrical polyneuropathy and cardiovascular 

autonomic neuropathy among diabetic patients in 

Ilorin: Prevalence and predictors." Nigerian 

Postgraduate Medical Journal 26, no. 2 (2019): 

123. 

5. Costa, Y.M., Karlsson, P., Bonjardim, L.R., 

Conti, P.C.R., Tankisi, H., Jensen, T.S., 

Nyengaard, J.R., Svensson, P. and Baad-Hansen, 

L., 2019. Trigeminal nociceptive function and 

oral somatosensory functional and structural 

assessment in patients with diabetic peripheral 

neuropathy. Scientific reports, 9(1), p.169. 

6. Pahwa, Rajesh, Rohit Dhall, Jill Ostrem, Ryder 

Gwinn, Kelly Lyons, Susie Ro, Cameron Dietiker 

et al. "An Acute Randomized Controlled Trial of 

Noninvasive Peripheral Nerve Stimulation in 

Essential Tremor." Neuromodulation: 

Technology at the Neural Interface (2019). 

7. Fujita, Shunsuke, Takeshi Hirota, Ryo Sakiyama, 

Misaki Baba, and Ichiro Ieiri. "Identification of 

drug transporters contributing to oxaliplatin‐

induced peripheral neuropathy." Journal of 

neurochemistry 148, no. 3 (2019): 373-385. 

8. Sort, Rune, Stig Brorson, Ismail Gögenur, Jesper 

K. Nielsen, and Ann M. Møller. "Rebound pain 

following peripheral nerve block anaesthesia in 

acute ankle fracture surgery: An exploratory pilot 

study." Acta Anaesthesiologica Scandinavica63, 

no. 3 (2019): 396-402. 

9. Wright, G.E., Amstutz, U., Drögemöller, B.I., 

Shih, J., Rassekh, S.R., Hayden, M.R., Carleton, 

B.C., Ross, C.J., Canadian Pharmacogenomics 

Network for Drug Safety Consortium, Visscher, 

H. and Aminkeng, F., 2019. Pharmacogenomics 

of vincristine‐induced peripheral neuropathy 

implicates pharmacokinetic and inherited 

neuropathy genes. Clinical Pharmacology & 

Therapeutics, 105(2), pp.402-410. 

10. Ni, X.J., Wang, X.D., Zhao, Y.H., Qiu, J.Y., 

Chen, Y., Wang, Y. and Chang, J.J., 2019. The 

High-Frequency Ultrasound Detection of Rat 

Sciatic Nerve in a Crushed Injury 

Model. Ultrasound quarterly, 35(2), pp.120-124. 

11. Adamek, Pavel, Mario Heles, and Jiri Palecek. 

"Mechanical allodynia and enhanced responses to 

capsaicin are mediated by PI3K in a paclitaxel 

model of peripheral 

neuropathy." Neuropharmacology 146 (2019): 

163-174. 

12. Schlesinger, S., Herder, C., Kannenberg, J. M., 

Huth, C., Carstensen-Kirberg, M., Rathmann, W., 

... & Meisinger, C. (2019). General and abdominal 

obesity and incident distal sensorimotor 

polyneuropathy: insights into inflammatory 

biomarkers as potential mediators in the KORA 

F4/FF4 cohort. Diabetes care, 42(2), 240-247. 

13. Ma, Yanhui, Elias Pavlatos, Keyton Clayson, 

Xueliang Pan, Sunny Kwok, Thomas Sandwisch, 

and Jun Liu. "Mechanical Deformation of Human 

Optic Nerve Head and Peripapillary Tissue in 

Response to Acute IOP Elevation." Investigative 

ophthalmology & visual science 60, no. 4 (2019): 

913-920. 

14. Amir, Renana, Ronit Leiba, and Elon Eisenberg. 

"Anchoring the Numeric Pain Scale Changes Pain 

Intensity Reports in Patients With Chronic But 

Not With Acute Pain." Pain Practice19, no. 3 

(2019): 283-288. 

15. Retter, Susanne, Jennifer Szerb, Kwesi Kwofie, 

Patricia Colp, Robert Sandeski, and Vishal Uppal. 

"Incidence of sub-perineural injection using a 

targeted intracluster supraclavicular ultrasound-

guided approach in cadavers." British journal of 

anaesthesia (2019). 

 


