
An electrophysiological assessment of subclinical lead
toxicity in children

Abstract
Background: While heavy exposure to inorganic lead is capable of inducing symptomatic neuropathy, 
subclinical neuropathy due to low level of lead exposure remains to be proved. Objectives: This study was 
assessed peripheral nerve function in environmental lead exposed primary school children. Methods: 
Electrophysiological evaluation of peripheral nerve function was done in 17 subclinical lead exposed and 17 
non-exposed primary school children in an urban industrial area of Dhaka. Lead exposed children had mean 
blood lead level (BLL) 20.2 (±5.17) µgm/ dl. Non-exposed children had BLL 6.2 (±2.82) µgm/ dl. Results: 
Electrophysiological evaluation of peripheral nerve function was normal in lead exposed children. Statistical 
analysis also did not show any significant difference in parameters of nerve function between lead exposed 
and non-exposed children (p value >0.05). Conclusion: This study did not find any electrophysiological 
evidence of peripheral nerve dysfunction in the environmental lead exposed children compared to non-
exposed. [J Shaheed Suhrawardy Med Coll, 2014;6(1): 23-26]
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been reached, on the lowest exposures at which such effects 
are found. Traditionally lead poisoning is described as a 
purely motor disorder9.  

Dhaka, Bangladesh, was discovered to have one of the 
highest air lead level in the world. It was about 453 ngm / m3 
in 200010 In one study in 2001, almost 90% of the sampled 
children had BLL ? 10 ?g/dl in Dhaka11. This study assessed 
peripheral nerve function in environmental lead exposed 
primary school children of an urban industrial area of Dhaka. 

Methodology
This cross sectional study was carried out in the Department 
of Neurology at Bangabandhu Sheikh Mujib Medical 
University, Dhaka from January 2009 to December 2010 for 

Introduction
Diagnosis of lead exposure is based on blood lead level 
measured in micrograms of lead per deciliter of blood (µgm 
/dl). World Health Organization (WHO) states that a blood 
lead level (BLL) of 10 µgm /dl or above is abnormal1. BLL 
<10 µgm/ dl is considered as normal. 

Lead is toxic to many organs and tissues including nervous 
systems2. Lead is much more harmful to children than adults 
because it can affect children's developing nerves and brains3. 
Peripheral nervous system effects are more prominent in 
adults and central nervous system effects are more prominent 
in children4. While heavy exposure to inorganic lead is 
capable of inducing symptomatic neuropathy, subclinical 
neuropathy is more common5-8. No unanimity has, however 
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*t test was done to measure the level of significance; Data was expressed as Mean ± SD; NS = not significant, ms = mili second, 
mv = mili volt, m/s = meter/ second.
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Median  2.73±0.24 2.62±0.41 0.24 13.41±4.02 13.76±4.50 0.42 59.23±6.53 60.93±5.75

Ulnar  1.81±0.29 1.76±0.38 0.23 7.40±1.37 8.25±1.86 0.32 61.56±5.53 60.08±7.79

Tibial  3.06±0.22 2.80±0.29 0.30 19.37±4.93 17.87±4.66 0.82 51.91±4.04 49.76±4.08

Peroneal  3.70±0.73 3.59±0.76 0.56 4.61±1.78 4.81±1.69 0.68 58.01±9.05 56.98±7.67

Table 1: Comparison of means (±SD) of motor nerve functions between exposed and non-exposed children

Results
There were no statistical significant difference between the 
exposed and non-exposed groups in respect of age, sex and 
socioeconomic status. All parameters of motor nerve functions 
e.g. motor conduction velocity (MCV), distal motor 
latencies (DML) and motor amplitude (MA) measured 
were within normal level in both exposed and non-
exposed groups. Statistical analysis (unpaired t test) did 
not find any significant difference in motor NCS between 
the children with normal and elevated BLL. 

All parameters of sensory nerve functions e.g. distal sensory 
latencies (DSL), sensory amplitudes (SNAP) and sensory 
conduction velocity (NCV) were within normal limit in both 
exposed and non-exposed groups. Statistical analysis 
(unpaired t test) did not find any significant difference in 
sensory NCS between the children with normal and elevated 
BLL (table 2).

Discussion
Most previous studies of exposed workers with raised lead 
concentrations have not noted clinical neuropathic 
abnormalities; despite mild electrophysiological 
abnormalities5-8,12-15. Traditionally the neuromuscular 
disorder associated with lead poisoning has been purely 
motor but some studies showed mild sensory and autonomic 
abnormalities16-17. After a critical review and meta-analysis 
on NCS in 32 studies on asymptomatic lead workers, Davis 
and Svendsgaard18 concluded that there were no substantive 
differences in NCS between the asymptomatic workers and 
normal controls. This result is consistent with present study 
findings as no substantive differences were found in NCS 
between the asymptomatic rise of BLL and normal controls.

a period of two(02) years. Study population was selected 
from children of 6 to 12 years age of a primary school, 
where the tannery industries of Dhaka are located. 
Electrophysiological evaluation of peripheral nerve 
function was done in 17 lead exposed asymptomatic 
children with mean blood lead level (BLL) 20.2 (±5.17) 
µgm/ dL. 17 non-exposed children with BLL 6.2 (±2.82) 
µgm/ dl were taken as control. Patients suffering from 
diabetes mellitus or hypothyroidism, children with family 
history of peripheral neuropathy were excluded from the 
study. Children with symptoms and signs suggestive of 
peripheral neuropathy were also excluded. BLL was 
measured by using a portable lead care instrument (ESA 
Inc., Chelmsford, MA, USA) from venous blood (0.5 ml). 
The instrument has been approved by the US Food and 
Drug Administration (FDA), and is being used in many 
health centers in the United States. Nerve conduction 
studies (NCS) were performed by a single 
neurophysiologist by NIHON KOHDON (Neuropack E) 
machine. Sensory nerve action potentials were recorded 
using an antidromic stimulus. The amplitudes were 
measured from the base line to the peak. Surface electrodes 
were used for recording and for stimulation. NCS was done 
in cross limb (right upper and left lower limb). All data was 
recorded systematically in preformed data collection form 
and quantitative data was expressed as mean and standard 
deviation. Statistical analyses of the results were obtained 
by using window based computer software devised with 
Statistical Packages for Social Sciences (SPSS-16). 
Statistical tests for significance of difference of means 
were done using unpaired t test.
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Median 1.90±0.21 1.82±0.22 0.58  32.62±7.63 33.29±8.35 0.80 57.04±8.89 58.83±7.26 0.51
Ulnar 1.78±0.23 1.70±0.21 0.65  30.57±7.46 31.26±7.82 0.43  57.77±2.53 59.70±5.96 0.52
Sural 1.86±0.16 1.79±0.21 0.19 34.03±6.48 35.63±8.59 0.48  54.70±3.60 55.23±3.99 0.68

*t test was done to measure the level of significance; Data was expressed as Mean ± SD; NS = not significant, ms = mili second, µv = micro volt, m/s = meter/ second

Table 2- Comparison of means (±SD) of sensory nerve functions between the exposed and non-exposed children.
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