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Case Report

Elemental mercury intoxication in 7 patients admitted to a 
pediatric rheumatology clinic
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H, Şahin N, Özdemir Çiçek S, Poyrazoğlu H, Düşünsel R. Elemental mercury 
intoxication in 7 patients admitted to a pediatric rheumatology clinic. Turk J 
Pediatr 2019; 61: 786-790.

Mercury (Hg) is a toxic heavy metal that can be classified into three 
groups; organic (methyl), inorganic (mercuric), and elemental (metallic) 
mercury(Hg0). Mercury intoxication occurs mostly with the elemental form 
which can potentially damage the function of any organ, or any subcellular 
structure. The target organ of mercury is the brain, but peripheral nerve 
function, renal function, immune function, endocrine and muscle function, 
and several types of dermatitis have been described. We present 7 patients 
admitted to a pediatric rheumatology clinic with severe extremity pain. One 
of the patients had acrodynia, two of them had hypertension, two of them 
had tubulopathy, and three of them had neuropathy. The treatments were 
Dimercaptosuccinic acid and metalcaptase. In this report, we emphasize that 
mercury intoxication should be kept in mind with unexplained extremity pain. 
Timely diagnosis and treatment may prevent severe morbidity and mortality. 

Key words: mercury, intoxication, pain.

Mercury (Hg) is a toxic heavy metal that 
can be classified into three groups; organic 
(methyl), inorganic (mercuric), and elemental 
(metallic) mercury(Hg0).1 Exposure to 
elemental mercury stems from industrial 
fossil fuel emissions, topical medicines, 
cathartics, dental amalgams, thermometers, 
sphygmomanometers, barometers, incandescent 
lights, batteries, medical waste incineration, 
and Hg-based substances used in ritualistic 
practices.2 Elemental Hg intoxication in 
children may result from: inhalation of Hg0 
vapor, exposure to mercury dust and powder, 
exposure to latex paint containing Hg0 based 
fungicide and accidental ingestion of mercury 
from instruments, such as thermometers, and 
dental amalgams.2-4 It can be absorbed through 
the skin or through inhalation of Hg0 vapor.3,4

Below we present 7 patients who were 
admitted to two different rheumatology clinics 
(Table I). Informed consent form was received 
from the families.

Case 1

A 14-year-old boy was admitted with 
increasingly severe back and extremity pain, 
weight loss and weakness for two months. 
Patient appeared ill, and showed Gower's sign 
on physical examination. The laboratory tests 
conducted for etiology-complete blood count, 
blood smear, acute phase reactants (APR), 
biochemistry, antinuclear anticor (ANA), 
HLA-B27, viral and bacterial serology, direct 
radiographies, muscle magnetic resonance 
imaging (MRI) and bone scintigraphy were 



Volume 61 • Number 5 787Hg0 Intoxication Admitted to the Pediatric Rheumatology Clinic
Ta

bl
e 

I.
 C

ha
ra

ct
er

is
ti

cs
 o

f P
at

ie
nt

s.

P1
P2

P3
P4

P5
P6

P7

A
ge

/s
ex

14
y/

M
12

y/
F

10
y/

M
13

y,
 5

m
/M

2 
y,

 3
 m

/F
18

y/
M

12
y/

M

D
ur

at
io

n 
of

 e
xp

os
ur

e 
ti

m
e

7d
15

d
7d

3m
3 

m
3 

m
3 

m

W
ay

 o
f e

xp
os

ur
e

Sk
in

Sk
in

, v
ap

or
Sk

in
Sk

in
, v

ap
or

Va
po

r
Va

po
r

Sk
in

,v
ap

or

Ti
m

e 
to

 fi
rs

t 
sy

m
pt

om
s 

re
le

as
e

2 
m

1 
m

2 
m

3 
m

3 
m

3 
m

3 
m

Fe
ve

r
-

+
-

-
-

W
ei

gh
t 

lo
ss

+
+

+
+

-
+

+

E
xt

re
m

it
y 

pa
in

+
+

+
+

+
+

+

N
eu

ro
pa

th
y

+
+

-
+

N
A

-
N

A

H
yp

er
te

ns
io

n
-

+
-

+
-

-
-

Tu
bu

lo
pa

th
y

-
-

-
+

-
-

+

Pr
ot

ei
nu

ri
a

-
-

-
-

-
-

-

C
N

S 
re

st
le

ss
ne

ss
-

-
re

st
le

ss
ne

ss
, d

ep
re

ss
io

n
re

st
le

ss
ne

ss
re

st
le

ss
ne

ss

Sk
in

 c
ha

ng
es

-
ac

ro
dy

ni
a

it
ch

y 
sk

in
 le

si
on

-
-

it
ch

y 
sk

in
 le

si
on

La
bo

ra
to

ry
 c

ha
ng

es
-

-
-

H
yp

op
ot

as
se

m
ia

, m
et

ab
ol

ic
 

al
ka

lo
si

s,
 g

ly
co

su
ri

a
-

-
gl

yc
os

ur
ia

B
lo

od
 m

er
cu

ry
(m

cg
/m

l)
96

12
.4

5.
3

6.
4

-
7.

2

U
ri

ne
 m

er
cu

ry
(m

cg
/m

l)
45

4 
18

.8
 

45
.9

19
20

.5
0

36
.8

Tr
ea

tm
en

t
D

M
SA

, 
ga

ba
pe

nt
in

, 
tr

am
ad

ol
 

M
et

al
ca

pt
as

e
D

M
SA

D
M

SA
, g

ab
ap

en
ti

n,
 

pr
op

ra
no

lo
l, 

am
lo

di
pi

ne
, 

ca
pt

op
ri

l, 
se

rt
ra

lin
e,

 v
it

am
in

 
B

1,
B

6,
B

12
 c

om
pl

ex

D
M

SA
D

M
SA

, 
ga

ba
pe

nt
in

D
M

SA
, g

ab
ap

en
ti

n 
vi

ta
m

in
 B

1,
B

6,
B

12
 

co
m

pl
ex

d:
 d

ay
; m

: m
on

th
; N

A
: N

ot
 a

ss
es

se
d;

 D
M

SA
: D

im
er

ca
pt

os
uc

ci
ni

c 
ac

id
.



Paç Kısaarslan, et al788 The Turkish Journal of Pediatrics • September-October 2019

all normal. Mild neurogenic involvement 
was detected on L2-S1 on electromyography 
(EMG). We were informed that the patient had 
played with a mercury bottle on a construction 
site two months before his complaints 
began. Urine and blood mercury levels were 
detected as significantly high. Treatment 
with Dimercaptosuccinic acid (DMSA) was 
initiated. The treatment was repeated after 
one month because the patient’s complaints 
had not reduced. His complaints reduced 
progressively within 3 months.

Case 2

A 12-year-old female patient was referred 
for evaluation of fever, abdominal, extremity 
and back pain, acrodynia, and hypertension. 
The preliminary diagnosis was polyartheritis 
nodosa. The complete blood count, blood 
smear, APR, ANA, anti-neutrophilic 
cytoplasmic autoanibody (ANCAs), C3,C4, 
anti-dsDNA, urinary examination, renal 
doppler, and MR angiography were detected 
as normal. Mild neurogenic involvement was 
detected. Hypertension was under control 
with two antihypertensive drugs. Urine and 
blood mercury levels were detected as high. 
We were informed that she had played with 
mercury in her school lab one month before 
her complaints began. Metalcaptase treatment 
was started. Abdominal pain and acrodynia 
resolved within 10 days, hypertension resolved 
within 2 months, extremity pain resolved 
within 4 months.

Case 3

A 10-year-old boy was admitted with severe 
extremity pain for 15 days, weight loss and 
weakness. Physical examination was normal. 
Laboratory tests conducted for etiology-
complete blood count, blood smear, APR, 
biochemistry, ANA, HLA-B27, viral and 
bacterial serology, direct radiographies and 
bone scintigraphy- were all normal. Urine 
and blood mercury levels were detected as 
high. We were informed that he played with 
mercury in his school lab 2 months before his 
complaints began. The patient was treated 
with DMSA which reduced his complaints 
within 3 months.

Case 4

A 13-year-old boy was admitted with severe 
extremity pain for 30 days, weight loss and 
weakness. Physical examination showed 
hypertension and an itchy skin lesion (Fig. 
1). Laboratory tests conducted for etiology-
complete blood count, blood smear, APR, 
biochemistry, ANA, HLA-B27, viral and 
bacterial serology, direct radiographies 
and bone scintigraphy- were all normal. 
Tubulopathy was determined. Urine mercury 
levels were detected as high. We were informed 
that he played with mercury in his school lab 
3 months before his complaints began. The 
patient was treated with DMSA. Weight loss, 
the itchy skin lesion and weakness resolved 
within a month. Hypertension and extremity 
pain reduced within 3 months.

Fig. 1. Skin lesions of patient 4.
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Case 5,6,7

These patients, whose were siblings of case 4, 
were admitted with mild extremity pain. They 
were referred to us after case 4 was diagnosed. 
We were informed that Case 4 brought the 
mercury home, spread it over the carpet, and 
tried to clean it with a vacuum cleaner. Urine 
mercury levels were detected as high. These 
patients were treated with DMSA, and their 
complaints reduced within 2 months.

Discussion

There has been a significant increase in 
mercury poisoning cases since 2000 and most 
of them (88.5%) are due to elemental mercury 
exposure in school-age children.3 This age 
group children are often attracted to elemental 
mercury because of its unique physical 
properties, including silver appearance, 
density, and tendency to form beads.5,6

Inhalation of Hg0 vapors in concentrations 
greater than 0.05 mg/m3 for significant 
periods is considered unsafe and the minimum 
risk level from chronic Hg0 inhalation is 0.3 
mikrogram/m3.2 More than 80% of inhaled 
Hg0 vapor is absorbed by the lungs. Elemental 
Hg diffuses across the membranes of the 
alveolar sacs and enters the blood to bind 
with red blood cells in body tissues where it 
oxidizes to form mercuric ions and binds with 
the sulfhydryl groups.2

Oxidized Hg0 is accumulated in the brain, 
liver, and cortex of the kidneys. The 
biotransformation of highly lipid soluble Hg 
vapor to mercuric Hg in the brain may lead 
to an accumulation of Hg2+ in the cortex and 
cerebellum, producing impairment of the CNS. 
The half-life of inhaled Hg0 is 60 days (range 
31-100 days), with most being eliminated 
through urine and fecal excretion. A small 
amount of absorbed Hg0 is eliminated through 
exhalation, sweat, and saliva.2

Exposure to toxic Hg0 vapors may be acute or 
chronic. Both acute and chronic Hg0 exposure 
may induce a broad sequelae of reactions 
or symptoms, including cough, dyspnea, 
fever, tremors, malaise, axonal sensorimotor 
polyneuropathy, gingivitis, delusions, 
hallucinations, and mercurial erethism, a 

syndrome that includes excitability, loss of 
memory, insomnia, extreme shyness, and 
neurocognitive disorders.3

Our patients were exposed to mercury through 
skin and inhalation. The most common reason 
for admission to rheumatology clinic was 
severe and constant extremity pain. All of the 
patients were irritable and anxious. Celebi 
et al.7 reported that five patients had severe 
extremity pain related to neuropathy. Beck8 

reported that sibling patients with severe leg 
pain, and osteoporotic bones, and sclerotic 
bands on methaphisis at affected bones. Our 
patients did not have these pathologic findings 
on the bones. We assume that the pain is 
related to neuropathy. We assessed EMG 
on 3 patients, and detected sensorineural 
neuropathic findings. Another common 
clinical finding of our patients was fatigue and 
weight loss. For this reason malignancy was 
eliminated by performing blood smear, thorax, 
abdomen and bone imaging of the patients. 
Diagnosing patients 1 and 3, who only had 
extremity pain, took longer. Patient 2 had 
acrodynia, 2 and 4 had hypertension, 4 and 
7 had tubulopathy. These additional findings 
together with severe extremity pain made 
diagnosis easier.

Mercury intoxication should be kept in 
mind with unexplained extremity pain and 
additional signs of hypertension, weight loss, 
tubulopathy, anxiety, and weakness. Timely 
diagnosis and treatment may prevent severe 
morbidity and mortality.
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