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Abstract
Objective: Due to the rapid pace of industrialization and the high prevalence of addiction,
toxicity caused by heavy metals, especially lead, has become one of the major health
problems associated with high morbidity and mortality. Therefore, reliable information is
critical to manage this condition.
Methods: This descriptive cross-sectional study was performed on 30 cadavers, suspected
of lead poisoning. The hospital records and the results of anatomical investigations were
studied. Data were collected in a researcher-made questionnaire and analyzed in SPSS
Version 22.
Results: The results showed a significant correlation between the pathological results of
pulmonary autopsy and the duration of drug use (P = 0.01). Also, the pathological results
of cardiac autopsy had significant correlations with age (P = 0.006) and blood lead level (P =
0.03). Moreover, significant correlations were found between the pathological results of liver
autopsy and age (P = 0.00), between the pathological results of brain autopsy and the route
of drug administration (P = 0.01), and between the pathological results of kidney autopsy
and age (P = 0.00). Most pathological changes were observed in the brain and kidney tissues.
Conclusion: Lead poisoning does not cause any specific pathological changes in the liver,
heart, brain, lung, or kidney tissues; however, these non-specific changes, alone or together,
can lead to death.
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Introduction
Lead is one of the most important heavy metals, with
significant toxic effects on all living organisms. It is
also the most abundant heavy metal with the widest
distribution in the environment. The main source of lead
in the environment is vehicles, but it is also widely used
in different industries (1,2). As a toxic agent, it causes a
wide range of lesions and abnormalities in living species,
including humans. Both acute and chronic poisoning
can occur through the skin, digestion, and respiration
following lead distribution in soft tissues, especially the
liver and the central nervous system (CNS), resulting in
various manifestations, such as insomnia, hallucinations,
delusions, seizures, and even death (3,4).
Due to the wide application and distribution of lead,
its environmental concentration is increasing in most
countries, especially due to its use as an illegal drug (5).
Drug abuse is one of the major public health problems in
all countries, including Iran. Its prevalence is almost 1%2% globally, which is much lower than the rates reported
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in Iran, especially in some rural areas, where it reaches up
to 22% (6).
Today, opium is recognized as a new source of lead
poisoning. Due to the widespread prevalence of traditional
and industrial opium, it is more profitable for drug dealers
to mix this substance with other drugs to increase the
drug weight because of the high volume of lead (7,8). Also,
evidence shows that people who work in coal mines and
printing industries, as well as painters, bus drivers, and tile
workers, are at risk of complications due to lead poisoning
(9). Moreover, some foods, such as vegetables and bread,
as well as makeup products and toys, are categorized as
other sources of lead poisoning.
Although major efforts have been made to reduce
lead exposure, this source of poisoning is still one of the
major health problems worldwide (10). Blood tests are
commonly used for diagnosis of lead poisoning, whereas
in cadavers, assay of body tissues, especially the liver,
kidneys, and brain tissues, is performed through autopsy
(11). Due to the lack of research on the autopsy of lead
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poisoning in Iran, we aimed to investigate lead poisoning
assays in autopsy specimens.
Methods
This observational, descriptive, cross-sectional study
was performed on 30 cadavers in Kahrizak Autopsy Hall
(Tehran, Iran) during 2008-2018. Cadavers suspected
of lead poisoning were investigated in this study. Each
cadaver was fully examined for unusual manifestations.
The exclusion criteria were as follows: 1) death records
with underlying diseases, such as diabetes, hypertension,
and coronary artery disease; 2) unidentified cases of
lead poisoning; and 3) lack of documentation of lead
concentration and records without anatomical results.
In this study, we strictly adhered to the Helsinki Code
of Ethics (1396/361), and the information files remained
completely confidential.
In the examinations, findings indicative of lead
poisoning included the presence of a lead line on the
gums and severe cerebral edema. The brain, heart, and
lung specimens were sent for pathological investigations
if indicated. If the deceased was admitted to the hospital
before death, his/her clinical history was requested for
further inquiry.
The relatives of the deceased were interviewed to
determine their occupational status and identify possible
occupational exposure to lead, history of drug abuse, and
route of administration (e.g., oral inhalation). Based on the
information obtained from toxicology screening, clinical
examinations, and supplementary studies (e.g., clinical
history-taking), the cause of death was determined.
Data were analyzed using SPSS Version 22. Descriptive
statistics were used to evaluate the relationships between
variables. Fisher’s exact test and t test or its non-parametric
equivalent (Mann-Whitney test) were applied for data
analysis. P value of 0.03 was considered statistically
significant.
Results
In this study, a total of 30 cadavers with lead poisoning were
investigated. Six cadavers were female, and 24 were male
(age range: 32-79 years). Table 1 presents the information
obtained from the medical history of cadavers.
The pathological findings of the lungs were categorized
as acute (45.8%) and chronic (54.2%) lesions. In cadavers

with acute lesions, acute respiratory distress syndrome was
the major finding, whereas, in cadavers with chronic loss
of type II pneumocytes, destruction of the alveolar walls
and atelectasis with some degree of fibrosis were detected.
Other organ findings, based on gender, are depicted in
Table 2.
The distribution of the following data was not
considered significant: sex, age, education, occupation,
duration of drug use, initial complaints, final diagnosis
based on the hospital records, hemoglobin (Hb), alanine
aminotransferase (ALT), aspartate transaminase (AST),
and creatinine (Cr) levels, systolic blood pressure,
and diastolic blood pressure (P = 0.07). In the oral
administration group, 26 (100%) cases had lead levels >70
mg/dL, while 14 (33.3%) cases in the inhalation group had
lead levels >70 mg/dL. However, there was no significant
relationship between the results of autopsy and gender
(P > 0.07) (Figure 1 and Table 1).
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Figure 1. The blood lead levels.
Figure 1. The blood lead levels.
Table 1. Data obtained from the medical records

Age

Min.

Max.

Mean

SD

32

79

52.67

12.8

Duration of consumption

7

40

17.48

10.09

Lead level

60

477.2

138.3

91.5

Hb

6.9

15.4

9.7

2.4

Urea

2.6

221

47

47

Creatinine

0.5

3.3

1.2

0.6

AST

15

1126

134

235.7

ALT

10

1300

117.75

270.2

Abbreviations: Hb, hemoglobin; AST, aspartate transaminase; ALT, alanine
aminotransferase.

Table 2. The major findings of the evaluated organs
Organs

Male

Heart

Myocarditis and moderate to severe arteriosclerosis (n=15)

Myocarditis and moderate to severe arteriosclerosis (n=2)

Female

Liver

Necrosis, lymphocyte recruitment and vacuolization, and
hepatitis (n=10)

Lymphocyte recruitment,
vacuolization, hepatitis,
and insignificant findings
(n=10)
7

Brain

Degenerative encephalopathy in the Purkinje cell line (n=21)

Kidney

Tubulointerstitial nephritis) tubular atrophy and some degree of
dilation) (n=19)

Degenerative encephalopathy in the Purkinje cell line (n=3)
Tubulointerstitial nephritis) tubular atrophy and some degree of dilation) (n=4)
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Table 3 .Confidence relation between autopsy finding and opiate
Autopsy finding

Route of use

Kind of opiate

Duration of use

Age

Blood Lead Level

Lung

(18)59%(inhalation)P
value<0/02

11(34%)Traditional)
P value >0/05

>20y(21)66%
P value <0/01

>50y(24)81%
P value < 0/003

<70mic/dl
P value >0/05

Liver

23(71%)(oral)
P value <0/01

11(33%)Traditional)
P value >0/05

>20y(9)30%
P value >0/05

>50(15)50%
P value <0/00

<70mic/dl
P value >0/05

Heart

11(33%)oral
P value >0/05

17(traditional)
P value <0/04

>20y(8)28%
P value >0/05

>50(18)60%
P-value <0/00

>70mic/dl(24)
P value <0/003)

Brain

27(93)%(oral)
P value <0/01

28(95%) (traditional)
P value <0/003

>20y(5)15%
P value >0/05

>50(10)34%
P value >0/05

>70mic/dl(24)
P value <0/003)

Kidney

6(35% oral
P value >0/05

9(30%)Traditional)
P value >0/05

>20y(30)100%
P value <0/0003)

>50(4)14%
P value >0/05

>70mic/dl(27) P value
<0/002)

The distribution of cardiac findings was significantly
different in terms of blood lead level and age (P<0.05),
indicating cellular changes in the heart with advancing
age or increase of the blood lead level. Also, the
distribution of the examination results of lead toxicity in
the brain was significantly different in terms of the route
of administration (P = 0.05). However, regarding the
consumption habit, the difference was not significant (P =
0.08). It should be noted that if the sample values were
higher, the difference would be statistically significant
(Figure 1 and Table 3).
Discussion
In the present study, the cardiac pathology results were
significantly correlated with age, type of drug used, and
blood lead level. Contrary to the public opinion about
the effect of opium, the blood lead level was associated
with the increased incidence of atherosclerosis in the
cardiovascular system (12).
Lead poisoning due to the use of opium is one of the
major health problems in Iran (13). In a study conducted
by Mesry et al (1) in Mashhad, Iran, in 2015, it was found
that the average level of lead was notably high among
opium users. This finding was also confirmed in a study
by Dadpour et al in eastern regions of Iran. In another
study, the condition of three patients with lead poisoning
improved after opium discontinuation (3). Children can
also be affected by lead poisoning both in the embryo and
during infancy, with a peak reported at 6-24 months of age.
Lead encephalopathy is a major complication of acute lead
poisoning, which can result in neurological complications
and even death (14,15).
Some studies have shown that chronic poisoning is
associated with hypertension. It is also believed that the
high blood pressure in chronic lead toxicity is related
to an increase in the vascular tone (16,17). The results
of patients with chronic lead poisoning indicated a
reduction in the neuronal activity and a delay in the
conductivity of the cardiac system. Also, abnormal liver
function in individuals using lead-contaminated food
has been reported, although it is a rare finding (18-20).
Moreover, among lead-poisoned addicts, biliary colic was
reported. In these patients, biliary violation, increased
34
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liver enzymes, and abdominal pain were attributed to lead
poisoning from an etiological point of view. Therefore, it
is important to measure the blood lead level in drug users
by atomic absorption spectrometry as the gold standard
(21-23).
Our results showed that men were more likely to use
drugs than women, and the most common symptoms
were abdominal pain with anemia and CNS complaints.
Among these patients, blood pressure was >100 mm Hg,
and the blood lead level was >25 mic/dL in some cases
and >200 mic/dL in seven patients. It should be noted
that lead poisoning must be considered in the differential
diagnosis of individuals with complaints of abdominal
pain and anemia. Besides, the blood lead level needs to
be examined, especially among drug/opium users in Iran.
Conclusion
Lead poisoning does not cause any specific pathological
changes in the liver, heart, brain, lung, or kidney tissues;
however, these non-specific changes, alone or together,
can lead to death.
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