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A Systematic Review of Injury or Poisoning Related to Mercury Thermometer

Yo Seop Lee, M.D., Young Seon Joo, M.D., Je Sung You, M.D.,
Sung Phil Chung, M.D., Hyun Soo Chung, M.D., Hahn Shick Lee, M.D.

Department of Emergency Medicine, Yonsei University College of Medicine, Seoul, Korea

Purpose: The purpose of this systematic review was to evaluate the evidence regarding injury and poisoning asso-
ciated with the clinical mercury thermometer.

Methods: Electronic literature searches were conducted for identification of relevant studies and case reports of
injury and poisoning associated with the clinical mercury thermometer. The search outcomes were limited to litera-
ture with English and Korean languages published from 1966. Studies related to occupational mercury exposure, or
mercury exposure from sphygmomanometer, barometer, and fluorescent light were excluded.

Results: A total of 60 reports, including 59 case reports, were finally included. Of those, nine cases pertained to an
intact thermometer as a foreign body, 25 injuries were related to a thermometer, and 26 cases involved exposures
to mercury from a broken thermometer. Case reports were classified according to severity into 16 mild, 41 moder-
ate, and two severe cases. Two cases of mortality were reported, one was deliberate intravenous injection of mer-
cury and the other was acute vapor inhalation of mercury from broken thermometers.

Conclusion: Findings of this systematic review suggested that the mercury thermometer could cause various forms
of poisoning and injury. In particular, inhalation of mercury vapor from a broken thermometer can lead to systemic
toxicity requiring chelating therapy.
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PubMed: 151 KMbase: 842

EMBASE: 192 KoreaMed: 252

Scopus: 1,310 KISS: 39

Line Search details
1 mercury [mesh]
2 thermometer [mesh]
3 injury [mesh]
4 poisoning [mesh]
5 “elemental mercury” [tiab]
6 “metallic mercury” [tiab]
7 “broken thermometer” [tiab]
8 “clinical thermometer” [tiab]
9 “baboon syndrome” [tiab]
10 (#1 OR #2) AND (#3 OR #4)
11 #5 OR #6 OR #7 OR #8 OR #9
12 #10 AND #11
13 #12 Filters: Humans; English

Search result combined
(n=2,786)

Excluded (n=2,600)
not relevant: 2247
duplication: 258
not related to case: 95

Screened articles on
basis of fitle and
abstract (n=186)

Excluded (n=126)
not related to
thermometer; 99
occupational: 14
others: 13

Included after full text
review (n= 60)

Fig. 1. Flow diagram of study selection.
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Table 2. Severity according to the injury mechanism
Severity
Injury mechanism
Mild Moderate Severe Tota
Intact thermometer as aforeign body 1 8 0 9
Injuries related to thermometer 1 23 0 24
Skin disorder related to mercury exposure 9 0 0 9
Exposures to mercury from broken thermometer
Ingestion 4 3 0 7
Aspiration 1 3 0 4
Intravenous injection 0 0 1 1
Vapor inhalation 1 3 1 5
Tota 17 (29%) 40 (68%) 2 (3%) 59 (100%)
Table 3. Published cases related to intact thermometer as aforeign body
Year Age/ Body area Etiology Removal
Gender
2008 39/F esophagus— Self-ingestion (drug seeking) Thoracotomy
mediastinum
2002¢ 35/M stomach Convulsion while taking temp. Gastrotomy
2002 28/F bladder Self-insertion Rigid nephroscopy
1998° 28/F bladder Inserted while taking vagina temp. Rigid cystoscopy
19095¢ 17/F bladder Self-insertion for abortion Flexible cystoscopy
1987 37/F bladder Inserted while taking vagina temp. Rigid cystoscopy
1984° 85/M stomach Ingestion while taking temp. Fiberoptic endoscopy
1981+ 4M rectum Inserted while taking rectal temp. Manual remove
1972v 26/M stomach Ingestion while taking temp. Spontaneous passing

temp: temperature
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Table 4. Published reports about injury related thermometer with or without mercury exposure

Year Age/Gender Body area Etiology (duration) Effect severity
2012 um Axillar broken while taking axillary temp. (1 d) Aspiration
2011* 29/M Knee deliberate self injection (several months) B1,S+, DMPS
2012+ 10 m/M Rectum— pelvis broken while taking rectal temp. (few hours) BT,UT,S+
2009 29/F Knee shaking thermometers in sitting position (4 d) BN, S+
2009 <6yr Mouth (45%) retrospective cohort of 33 cases during 12 NR
21:12 Anus (39%) years. Mercury exposure in 42%
Orbit (6%0)

2008® 1M Kneejoint injured by broken thermometer (3 d) BT,UT,S+
2007% 19/M Pelvis accidentally noted broken thermometer with BN, UN, SX

2 fragmentsin pelvic X-ray (unknown)
2005* 31UM Hip deliberate self injection (NR) BT,UX,S+
2004* 32/F Hand injured by a broken thermometer while she was St

working (1 m)
2004 43/F Arm deliberate self injection (several hours) BT,UT,S+

BAL, DMSA
2003 41/F Arm deliberate self injection (1 h) BT,UT,S+
BAL, DMSA

2001 38, 29, 22/F Hand injured by broken thermometer (2, 6, 10 w) BN, S+
1998 39/F Mouth cat struck face while taking oral temp. (10 d) BN, UN, S+
1997 15/M Forearm falling onto thermometer (5 d) BT,S+
1997 2IM Orbit falling while holding thermometer (3 d) BN, S+
1996 38/F Hand injured while shaking thermometers (3.5 y) BT,UT,SX

develop amyotrophic lateral sclerosis DMSA
1996% 2/IF Face fell while holding a thermometer (14 d) BT,UT,S+
19914 10M Mouth accidentally broken in his mouth (6 m) ut,s+
1987+ 5/M Rectum— bladder broken while taking rectal temp. (6 m) S+
1983% 2IM Rectum— broken while taking rectal temp. (NR) S+

epidural space
19814 1M Kneejoint injured by broken thermometer (20 d) S+
1978* <4 days Rectum 3 cases of rectal perforation after taking rectal S+
M:F=2:1 temp. (NR)

1974% 13/F Finger injured by broken thermometer (2'y) UX S+
1969" Neonates Rectum 2 cases of rectal perforation after taking rectal S+

temp. (NR)
1969 Neonate Rectum rectal perforation after taking rectal temp. (NR) S+

B T: increased blood mercury level, U 1 : increased urine mercury level, S+: performed surgical removal, BAL: British anti-Lewisite,
DMSA: dimercaptosuccinic acid, DMPS: dimercaptopropanesulfonic acid, NR: not reported, N: normal level, X: not performed, temp:

temperature
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Table 5. Published cases of skin disorder related to mercury exposure from thermometer

Year Age/Gender Diagnosis Duration Direct contact
2009* 14/M Baboon syndrome with vitiligo 3 days Yes
2008* 5IF, 2/F Baboon syndrome 2 days No
2008* 18/F Acute generalized exanthematouspustulosis 1days No
2007 3UF Baboon syndrome 2 days Yes
2004% <l4yrs, 8:3 Baboon syndrome (11 cases) NR NR
1995% 18/F, 3IM Baboon syndrome 1, 7 days Yes
1995% 30, 16, 32/F Baboon syndrome 1~2 days Yes
1987 1UM Baboon syndrome 3 days Yes
1986 9, 19/F Baboon syndrome 1~2 days NR
NR: not reported
Table 6. Published reports of mercury exposure related to broken thermometer
Year Age/Gender Etiology (duration) Intervention
Ingestion
20137 6/F Biting while taking oral temp. observation
2012% 3M Biting while taking oral temp. observation
2007* 39/F Memory loss (dissociative disorder) penicillamine
20072 33/F Self ingestion of mercury from 2,500 thermometers DMPS
2005% adult/M Biting while taking oral temp. observation
1990® 3/F Suspected ingestion by parents observation
1985* 2/IF Biting while taking oral temp. appendectomy
Aspiration
2009% 3M Biting while taking oral temp. observation
2002% 6/F Biting while taking oral temp. rigid bronchoscopy
1991 35/M Detected broken thermometer from chest X-ray after |obectomy
shunt operation
1973 33/F Convulsion while taking oral temp. thoracotomy
Intravenous injection
2008* 30/F Deliberate intravenous injection of mercury from 37 DMSA/ Expire
thermometers (NR)
Vapor inhalation
2003* 11 m/M Spilled from broken thermometer onto carpet, vacuum Conservative care
cleaned only (4 w) (beta blocker)
19972 28 m/M Mother broke thermometer in kitchen (3 m) B1,UT,DMSA
19977 1/F, 6/F Mercury from broken thermometer dropped on carpet in U1T,DMSA
children’sroom (2 w)
1990% 2, 3/F, 6/M Thermometer had been broken in children’ s room which had U1,DMPS
floor heating (8 m)
1979 67/F, 77, 38/M Mercury globule from broken thermometer was put into pan BT1,UT,BAL
on hot stove by patient (15 h) Expire

B 7: increased blood mercury level, U 1 : increased urine mercury level, NR: not reported, temp: temperature, BAL: British anti-
Lewisite, DMSA: dimercaptosuccinic acid, DMPS:dimercaptopropanesulfonic acid
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