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Introduction
Lead  (Pb) as a heavy metal could disturb 
human health.[1] At present, the main 
sources of Pb exposure are restricted 
to an occupational setting.[2] According 
to occupational lead exposure is as an 
important health issue in Iran, the main 
employees are in higher risk of lead toxicity. 
The workers who work in these factories 
can be easily exposed to the dusts or 
fumes of lead.[3] In 2009, Keramati et  al.[4] 
implemented an evaluation for blood lead 
level (BLL) on 105 workers in a car battery 
manufacturer in Mashhad, Iran. The mean 
BLL level of workers was 32.2 ± 13.7 μg/d, 
therefore in this study all workers suffered 
from lead poisoning.

Lead toxicity can usually happen 
due of chronic exposure.[1] Industrial 
workplaces are the main source for 
chronic lead exposure, which manifested 
mostly with neurological and psychiatric 
problem.[5] Previously has been reported that 
a significant lessening of sensory responses 
and cognitive impairment can occur in 
men workers with BLL  ≥40 µg/100 ml.[6] 
Peripheral motor neuropathy that mostly 
involves distal upper limbs and reduced 
velocity of peripheral nerve conduction 
has also been presented in chronic lead 
toxicity.[7]
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Abstract
A case is presented on a 40‑year‑old male with chronic lead poisoning with loss of consciousness, 
rhabdomyolysis, and acute renal failure after occupational exposure. Physical examination revealed 
generalized atrophy, tenderness, and swelling in the right limb and a decreased proximal muscle 
strength in the lower limb. A  severe acute polyradiculoneuropathy in lower limbs documented by 
electromyography. All paraclinical tests were normal except increased blood lead level  (75 µg/dl) 
and blue line in gum of the teeth. The patient was treated with penicillamine (500 mg q8 h) and 
pyridoxine  (50 mg daily) for 8 months, only accessible drug in Iran. Force of patient’s muscles in 
the proximal part of the lower limb was improved, and also the blood lead level reached to normal 
range. This is the first patient with rhabdomyolysis and muscle necrosis induced by lead poisoning.
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However, proximal muscle weakness is 
infrequent, and it can be usually presented 
with sudden interruption and massive 
lead exposure,[8] whereas promotion of 
rhabdomyolysis and consequently muscle 
necrosis by heavy metal except lead has been 
already described.[9] However, a relationship 
between toxic heavy metal accumulation and 
muscle necrosis is rarely reported.[10]

After a widespread literature search, 
clinical articles reporting the presence 
of rhabdomyolysis, muscle necrosis, and 
neuropathy in patients with lead poisoning 
were not found, and this is the first report 
where both conditions are documented in 
one patient. According to this point, early 
diagnosis, careful evaluation, and instant 
treatment are very imperative.[11] Therefore, 
it is necessary to be encounter with the rare 
presentation of chronic lead toxicity.

Case Report
A 40‑year‑old male with loss of 
consciousness was referred to neurology 
ward (AL‑Zahra Hospital) after 
controlling for the elevation of creatine 
phosphokinase  (CPK) (4050 U/L) and 
creatine  (Cr) levels  (4.9 mg/dL) due to 
rhabdomyolysis and acute renal failure 
in nephrology department. Hemodialysis 
approach was performed for him. In 
neurology service, he complained 
paresthesia in the upper limb, myalgia, 
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cramp, and weakness in the lower limb without 
fasciculation. He worked in a battery manufacturing 
company and had no past medical and drug history or drug 
abuser.

On physical examination, tenderness and swelling in the 
right limb were detected. Given neurologic examination, 
the patient could not walk without aid, and generalized 
atrophy was seen without fasciculation. Force of muscle 
in upper limb both in proximal and distal was 5/5, in 
lower limb of the proximal part in the right side 1/5 and 
in left side 3/5, and in distal part was 0/5. Deep tendon 
reflex  (DTR) was  +2 in upper limb, +1 in left knee, 0 in 
left Achilles, and 0 in right knee and Achilles. Babinski 
was negative; stock sensory loss, abnormal position, and 
vibration sense in lower limb were detected.

Laboratory data showed CPK  (1315 unit/L), lactate 
dehydrogenase  (LDH)  (1550 unit/L), increased levels 
of liver enzymes  (aspartate aminotransferase: 75 unit/L, 
alanine aminotransferase; 88 unit/L), gamma‑glutamyl 
transferase level  (152 unit/L and minimally elevated 
blood urea nitrogen  (41 mg/dL), Cr  (1.8 mg/dL), and 
thyroid‑stimulating hormone  (21.4 mu/l). Vasculitis test 
and ganglioside antibodies panel, cerebrospinal fluid  (CSF) 
analysis, Brucella antibodies, hepatitis B surface antigen, 
hepatitis C virus Ab, and HIV Ab were all normal. Moreover, 
the urine toxin screen test for morphine was positive  (only 
one time) and in second and third time was negative. 
BLL (6 months before this symptom) was 75 µg/dL, and it 
was rechecked again after hemodialysis in hospital, and the 
BLL in three separate times was 30, 10, and 12 µg/dL. In 
addition, mild polychromasia, hypochrome, and anisocytosis 
in blood smear were reported. CBC analysis showed that 
elevated level of leukocytosis (white blood cell: 15,800/mm3 
and anemia  (red blood cell: 3.50Mil/mm3, Hb: 10.6 g/dL, 
Hct32.6%) was reported.

Electrophysiological test revealed a severe acute‑subacute 
polyradiculoneuropathy with nonirritative proximal 
myopathy in lower limbs, without any evidence of 
compression neuropathy pattern. Magnetic resonance 
imaging  (MRI) showed hyperintensity in the anterior and 
posterior compartment in both thighs (right > left) and also in 
paraspinal muscles in short‑tau inversion recovery [Figure 1]. 
Thereafter, magnetic resonance neurography  (MRN) was 
ordered, which showed multilobulated collection in the right 
gluteus muscle and right femur neck osteomyelitis; however, 
lumbosacral nerve roots were normal  [Figure  2]. Normal 
Doppler sonography of limb and abdomen and pelvic 
sonography for rule out of deep venous thrombosis were 
performed which no evidence was found.

First, with suspicious of autoimmune neuropathy, treatment 
was started with intravenous immunoglobulin  (IVIG), 
but due to lack of efficacy and having allergy to drug, it 
was stopped. After, the first evaluation, with suspicious 
of nondiabetic polyradiculoneuropathy, the patient was 

treated with corticosteroids and due to MRN findings 
was referred to infectious service. After taking antibiotics 
without efficacy, corticosteroid regimen was stopped, and 
the patient was discharged.

Three months later, he was admitted again in our 
neurology ward. On neurological examination, he was 
wheelchair‑bound, like before generalized atrophy was 
seen but without fasciculation. Force of muscles decreased 
as 3 months ago, and DTR was absent in both upper and 
lower limbs. Again, vasculitis test and CSF analysis were 
normal. The normal level of myositis‑specific antibodies 
panel was measured. Erythrocyte sedimentation rate, 
C‑reactive protein, and tuberculosis antibodies were 
normal. Hemoglobin levels were measured 12, 11, 10.3, 
and 9.7 g/dL in different times.

In new electromyography finding, a severe subacute 
lumbosacral polyradiculoneuropathy with proximal 
myopathy in the lower limb and paraspinal muscle 
was reported. Plasma exchanged was started 
without efficacy. In second lumbosacral MRI with 
Gadolinium enhancement of paraspinal muscles 
was reported  [Figure  3]. In MRI of hip and thigh, 
hyperintensity in proximal muscles, particularly in the 
right side with avascular necrosis in the right femur 
neck, was noticed  [Figure 4]. In addition, hyperintensity 
in anterior and posterior muscles in leg MRI was 
presented  [Figure  5]. With these results, it was decided 
to take the patient to muscle biopsy, confirming the 
diagnosis. In muscle biopsy, severe necrosis was 
displayed, and in left sural nerve biopsy, a mild wall 
thickening in vessels without infiltration with no 
evidence of vasculitis was shown [Figure 6].

All paraclinical tests for acute polyradiculoneuropathy 
such as ganglioside antibodies panel, CSF analysis, and 
vasculitis test and also for necrotizing myopathy such as 
myositis‑specific antibodies panel were performed, and we 
did not find any etiology except increased BLL (30 µg/dl). 
In retrograde examination, blue line in gum of the teeth 
was detected  [Figure  7], and the patient was referred to 
poisoning specialist, and penicillamine  (500 mg q8h) 
with pyridoxine  (50 mg daily) for 8 months was started 
for him. Penicillamine is the only accessible drug for 
lead intoxication in Iran. After treatment, the BLL 
reached to 20 µg/d. In follow‑up examination, the force 
of muscles in the proximal part of the lower limb was 
mildly improved  (+3/5 in both sides), but the force of 
distal muscles was not improved (0/5). Finally, the patient 
was advised to monthly follow‑up of BLL and neurologic 
exams.

Discussion
Lead poisoning can present a broad range in its clinical 
manifestation and a variable intensity, mainly impressing 
on the blood levels of this metal. A  case of concomitance 
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Figure  6:  (a) Muscle biopsy right vastus lateralis with severe 
necrosis (a and b) and left sural nerve biopsy with mild wall thickening in 
vessels without infiltration (c and d)
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Figure  1: Magnetic resonance imaging with hyper intensity in anterior 
and posterior compartment in both hip and thigh (right > left) in short tau 
inversion recovery

Figure 2: Magnetic resonance neurography with multi located collection in 
right gluteus muscle and right femur neck osteomyelitis

Figure 3: Magnetic resonance imaging with Gadolinium with enhancement 
of paraspinal muscles in second visit

Figure 4: Magnetic resonance imaging in hip, thigh with hyperintensity in 
proximal muscles particularly in right side with avascular necrosis in right 
femur neck in second visit

Figure 5: Magnetic resonance imaging in leg with hyperintensity in anterior 
and posterior muscles in leg

of rhabdomyolysis, muscle necrosis, and neuropathy 
in patient with lead poisoning is presented. At the first 
admission, the patient had normal serum lead levels due to 
hemodialysis, and also we missed the diagnosis, and due 
to the symptoms with suspicious autoimmune problem, 
treatment was started with IVIG. Then, after no response 
to treatment, we evaluated all causes of acute neuropathy 
with rhabdomyolysis and concluded that lead‑induced 
intoxication is a probable etiology.

Peripheral nervous system has been involved in adults 
with the reduced velocity of peripheral nerve conduction, 
weakness of the extensor muscles, myalgia, and muscle 
atrophy following lead poisoning.[12] However, proximal 
muscle weakness is an uncommon problem, and Srisuma 
et  al. represented patient in severe lead poisoning from 

retained bullet fragments with proximal muscle weakness 
following abrupt and excessive lead exposure.[13] Also in 
anemic condition like our patient’s condition due to more 
dissolving of lead in plasma, it could better penetrate to the 
target organs and cause more complications.[14]

Nevertheless, in our case, we observed necrotizing myopathy 
due to rhabdomyolysis in the lower limb with a positive 
toxin screen test. Two reasons could justify the worsening 
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Figure 7: Facial image of patient showing blue line on gums
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of this symptoms of lead poisoning in this case.  First, he 
was probably addicted with lead‑contaminated opium, and 
he has been consumed during the entire treatment period. 
Second, he worked in a battery manufacturing company.

Previously, a case series has been reported quadriplegia 
induced by lead contaminated opium.[15,16] It was suggested 
that, in chronic toxicity, a mild sensory and autonomic 
polyneuropathy was attributed to a direct neurotoxic effect. 
However, in our case, for ruling out of other causes of 
rhabdomyolysis, according to having an only one positive 
morphine test, we guess that the patient had consumed 
oral opiate and may be induced some parts of his problem.
However, he did not report of addiction history and we 
could not confirm positive morphine test due to negative 
second and third morphine test. False positive results have 
been reported for opioids for a variety of reasons, including 
the use of many medications, foods and in patients at 
risk for lactic acidosis, as well as interference caused by 
lactate dehydrogenase and lactate.[17] it seems that urine 
sample containing high level of creatinine can encourage 
a “false‑positive” result for opiate test,[18] we guess that, in 
the first report, we had a false‑positive result, and following 
dialysis and decrease level of urine creatinine, negative 
urine morphine test was reported.

In the second issue, previous studies have been indicated 
that exposed workers with elevated lead concentrations 
did not display any clinical neuropathic abnormalities, 
regardless of mild electrophysiological abnormalities.[7] Most 
manifestations in industrial workers have been reported as 
motor deficiency and cognitive problems.[19] It seems that the 
potential effect of lead toxicity into the peripheral nervous 
system was considerably higher in our case than in those 
reported previously. Indeed, this difference could be explained 
with disregard for personal hygiene by workers and lack of 
wearing appropriate respiratory protection, gloves, and mask.

As mentioned, despite an extensive searching, no 
association or coexistence between peripheral neuropathy 
and muscle necrosis was found in patients with lead 

poisoning. Only one case reported myoglobinuria 
following gasoline sniffing.[20] In addition, proximal muscle 
weakness and polymyositis have been reported following 
occupational poisoning.[21] We conclude that, according to 
this point that, chronic lead toxicity for Iranian population 
due to existence sources of lead pollution in air, waters, 
soil, food should be concerned  [22], hence in a patient with 
lead poisoning and myopathy symptoms, the differential 
diagnosis must be broad, and rhabdomyolysis and muscular 
necrosis should be considered.
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