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Administration of Metallic Mercury by an Accidental
Puncture in the Hand: A Case Report
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Abstract

Mercury is a heavy metal of known toxicity. Human toxicity varies
with the form of mercury, the dose and the rate of exposure. Subcu-
taneous injection of elemental mercury is very rare and usually ac-
cidental. Diagnosis of mercury overload is difficult. The commonly
used modalities (blood, urine, and/or hair levels) reflect recent ex-
posure, and do not correlate with total body burden. We present a
case of accidental subcutaneous administration of mercury in the
hand and discuss its management.
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Introduction

Mercury is a naturally occurring metal that has elemental
(metallic), inorganic, and organic forms. Elemental mercury
is a shiny, silver-white liquid (quicksilver) obtained predom-
inantly from the refining of mercuric sulfide in cinnabar ore
[1]. Poisoning by metallic mercury is rare and usually ac-
cidental, including injury from a broken thermometer [2, 3].
The ill effects produced as a result of self administration of
the metallic form of mercury have appeared in scattered case
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reports [3]. Mercury poisoning is usually misdiagnosed be-
cause of the insidious onset, nonspecific signs and symptoms
and lack of knowledge within the medical profession [4].
Here, we present a case of accidental subcutaneous adminis-
tration of mercury in the hand and discuss its management.

Case Report

A 32-year-old woman presented with administration of me-
tallic mercury was hospitalized in our clinic on May 2011. A
mercury thermometer was broken in her hand, and wounded
it accidentally. The metallic mercury inside the thermometer
scattered throughout the soft tissue of the left hand. She com-
plained of pain and redness with edema around the wound
on the palm.

Physical examination was unremarkable. Laboratory
findings, such as complete blood cell count, urine analysis,
serum levels of blood urea nitrogen, creatinine, electrolytes,
calcium and phosphorus, and liver function tests were nor-
mal. Analysis of the arterial blood gas levels were within
normal limits on room air. Chest radiograph, and ultrasound
of the abdomen were normal. Anteroposterior and lateral
radiographs of the left hand showed multipl scattered met-
al-density opacities localized in the soft tissues around the
metacarpals and carpometacarpal joint (Fig. 1). Following
her hospitalization, on the 17th May she was operated for
removing the mercury and broken parts of the thermometer.
Mercury could not be removed totally.

By atomic absorption method, blood mercury level was
14.1 pg/L (N: 0 - 10 pug/L), and 24-h urine mercury level
was 12.0 pg/d (N: 0 - 20 pg/d) at admission on the 17th of
May 2011. Over a 12-month of follow-up, the patient did
not show any general or central nervous system symptoms
of mercury intoxication. During this period, blood and 24-h
urine mercury levels were monitored (Table 1). On the 21st
of September, then on the 27th of October the patient was
operated in view of the elevated blood mercury levels and
the potential severity of mercury intoxication if not properly
treated [2]. In the operation, it was impossible to excise all
tissues where mercury had scattered because of reserving and
protecting important anatomical structures like tendons and
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Figure 1. Preoperative lateral and anteroposterior radiographs of the left hand showing multipl scattered metal-
density opacities localized in the soft tissues around the metacarpus.

neurovascular tissues inorder to protect the hand function.
Mainly residual mercury was left in the soft tissue around the
carpometacarpal joint. X-ray scope used during the opera-
tion to evaluate the excision. Postoperative radiographs of
the left hand showed residual metallic mercury was left in

the soft tissues around the metacarpals and carpometacarpal
joint (Fig. 2) and (Fig. 3). The histopathological examination
of the removed tissue showed mercury as black pigmented
globules and a foreign-body reaction with polymorphs, lym-
phocytes, histiocytes and fibrosis of chronic inflammation

Table 1. Blood and 24-h Urine Mercury Levels During Follow-Up of the Patient

17.06.2011

31.06.2011

16.07.2011

01.08.2011

17.08.2011

15.09.2011

17.10.2011

31.10.2011

21.01.2012

16.03.2012

Mercury Level Mercury Level
(blood) pg/L (24-h urine) pg/d
12.20 13.20

14.30 23.30

24.00 33.20

9.80 25.00

10.80 35.00

11.77 85.60

19.60 125.00

16.80 172.00

9.70 58.00

3.70 42.00
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Figure 2. Postoperative lateral radiography of the left hand
showing that multipl metallic mercury was left in the soft tis-
sue around the metacarpus.

around the globules (Fig. 4a) and (Fig. 4b).

Clinical assessment of the patient and measurement
of mercury levels in blood and urine were carried out. The
patient presented with complaints of itching skin rash and
painful abdomen after the third operation. Treatment with
nonspecific agents such as low-sedating antihistamines and
antacids had no effect on her symptoms. The symptoms re-
gressed in time which was related to the gradual decrease
of mercury concentrations in blood. None of the systemic
symptoms and signs of mercury absorption were detected,
and chelation therapy with dimercaprol was not required [5].
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Figure 3. Postoperative anteroposterior radiography of the
left hand showing that multipl metallic mercury was left in
the soft tissue around the metacarpus.

She has been followed for 12 months now.

Discussion

Mercury is still used in the manufacture of many technical
and medical instruments, including sphygmomanometers,
manometers, thermometers, and barometers [6]. Mercury in
any form is toxic. Mercury poisoning can result from vapor
inhalation, ingestion, injection, or absorption through the
skin[1, 4, 7, 8]. The difference lies in how it is absorbed, the

Figure 4. a: Histolopathological examination of the removed tissue on light microscopy: Mercury appears as spherical to egg-
shaped black pigmented globules and a mixed inflammatory cellular infiltrate composed of neutrophils, lymphocytes, histiocytes
and fibrosis of chronic inflammation. H and E x 440. b: Histolopathological examination of the removed tissue on light microscopy:
Mercury appears as spherical to egg-shaped black pigmented globules and a mixed inflammatory cellular infiltrate composed of
neutrophils, lymphocytes, histiocytes and fibrosis of chronic inflammation. H and E x 220.
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clinical signs and symptoms, and the response to treatment
modalities. Neurologic, gastrointestinal, and renal systems
are the most commonly affected organ systems in mercury
exposure [1, 4, 5, 7-10]. Elemental mercury (Hg) is found
in liquid form including mercury in thermometers and va-
porizes at room temperature [5, 8, 10]. Elemental mercury
is not well absorbed by the GI tract, when ingested (eg.
thermometers) is only mildly toxic [1, 2, 4-7], and absorp-
tion through the skin is limited unless tissue inflammation
is present or the mercury is retained over a prolonged period
of time [5]. After absorption, elementary mercury is gradu-
ally oxidized into soluble mercuric salts that bind sulthy-
dryl groups, resulting in enzyme inhibition and pathologic
cell membrane alteration. This can lead to systemic toxicity
particularly in the central nervous system and the kidneys
[1, 5, 6, 9]. Mercury is mainly excreted from the body by
the kidneys, but the rate of excretion is usually very slow
[1], like in our patient, and traces of mercury can be seen
on radiographs, and in urine even two years after the in-
dex event [7]. Measurements of mercury in blood and urine
are useful in quantifying the degree of exposure. Clinically
significant poisoning with mercury is unlikely if blood and
urine concentrations are below 100 pg/L [1, 6]. Although
in two different measurements the patient had urine mer-
cury levels above the mentioned range, finding a measur-
able amount of mercury in blood and urine does not mean
that the level of mercury causes an adverse health effect
[1]. Individual prognosis is dependent on the severity of
exposure, the form of the mercury compound, the route of
administration, and the duration of exposure [1, 6, 9, 10] In
cases of mercury poisoning, close monitoring of the clinical
status of the patient is required with follow-up for at least
two years [7].

Complete recovery is possible when the exposure to
inorganic (i.e. elemental, mercuric salt) and organic com-
pounds is mild. Treatment with chelators should be consid-
ered in patients with acute symptoms arising from the central
nervous system due to confirmed mercury poisoning [6, 8].
There is no proof that chelation therapy induces significant
removal of subcutaneous mercury, and even in patients dem-
onstrating increased elimination, clinical benefit may not be
apparent [8]. As recommended [2, 5, 8, 9], surgical excision
of the mercury granulomas lowered serum and urine mer-
cury levels in this case. There is still some metallic mercury
left in the soft tissues of the hand, and the patient will be fol-
lowed for the ongoing absorption which may unexpectedly
cause systemic lesions.
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