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Double trouble combat grenade allergic contact dermatitis
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ABSTRACT
Allergic contact dermatitis (ACD) is a frequent inflammatory and the most common type of occupational skin disease. Chloroacetophe-
none (CN) has been one of the most typical riot control agents known since the end of the First World War. It is used by the armed and 
police forces and as pocket tear gas for personal protection. However, it is considered to be safe and, therefore, should not cause fatal 
health effects. Although CN is stated to provoke ACD, there are only a few cases found in the literature similar to the one shown below.
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CASE DESCRIPTION
A 21-year-old male soldier, without a personal or family  

history of skin diseases or allergies, was presented to the 
Department of Dermatology with maculopapular rash 
soon after exposure to tear gas — chloroacetophenone 
(CN) — while throwing a practice gas grenade at a military 
exercise. The patient had had contact with the described 
substance before, but this was the first time such symptoms 
appeared. On physical examination, skin lesions were ob-
served mostly on the forearms, lateral surfaces of the trunk 
and whole neck, with no rash on the face which was covered 
by a face mask (Fig. 1). The skin lesions were accompanied by  
pruritus. The patient reported no general symptoms. The 
treatment with intravenous 100 mg hydrocortisone, intra-
muscular 100 mg phenazoline, followed by oral antihista-
mines and topical steroids, resulted in significant clinical 
improvement. The patient was referred for a follow-up at 
the dermatology outpatient clinic.

DISCUSSION
Chloroacetophenone probably reacts with transient 

receptor potential (TRP) channels, especially TRPA1, loca-
lized on the skin and mucous membranes. As a result, the 
gas provokes such symptoms as pain, itching, inflamma-
tion and cold [1]. Its toxicity is possibly associated with 
SN2 alkylation having negative effects on cellular functions 
[1]. The eyes and airways are irritated most frequently [2, 3].  

Conjunctivitis, ophthalmalgia, intolerance to light, lacrima-
tion and eyelid erythema, as well as cough, rhinitis, chest 
discomfort, pharyngitis, dyspnoea and sternutation may 
appear [2]. After tear gas inhalation, saliva with molecules 
of the toxic substance could be absorbed and cause gas-
trointestinal issues — sickness, emesis or diarrhoea [2]. 
However, the effects of CN on human health depend on 
the concentration of the substance and length of exposure 
[2]. The above symptoms did not appear in the present 
patient wearing a mask.

Chloroacetophenone may provoke ACD but there are 
only a few cases found in the literature [4–7]. Skin symptoms 
appear as disseminated erythematous papulovesicular le-
sions, pruritus, burning sensation, itchy blistering eruptions, 
erythema and swelling, even as a second-degree chemical 
burn in one case [5–8].

The dermatitis emerges first at the site of CN contact, but 
after a few days, the lesions may disseminate [8]. A single 
contact with this substance can cause primary sensitization 
and provoke allergic skin reactions [6]. Patch tests with CN 
in ACD diagnosis should be applied and they usually result 
in an intense eczematous reaction [7]. Furthermore, this 
reaction could be associated with the irritative potential of 
CN [4]. In the cases described canisters of tear gas and police 
officers’ occupational exposure were the sources of CN [5, 9].

Different tear gases apart from CN, such as o-chloroben-
zylidene malononitrile (CS), were proven to initiate ACD in 
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Figure 1. Maculopapular rash on the lateral surfaces of the trunk and 
whole neck (A–C); maculopapular rash on the upper limbs (D–F)
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patients. CS action and results are similar to CN although 
its toxicity is lower [10].

Although the patient had had contact with CN before, 
that was the first time of the appearance of such symp-
toms. It should be emphasized that face masks can defi-
nitely reduce the risk of skin symptoms in this sensitive 
area. Proper diagnosis and treatment are important in the 
case of the exposed individuals, who may experience sig-
nificant skin or systemic reactions in contact with such sub-
stances. Despite the fact that CN is used by military forces all 
around the world, there have been only a few similar ACD 
cases described in the literature so far. Therefore, research 
on CN’s potential side effects is desired.

Article information and declarations
Acknowledgements

None.
Author contributions

AK — writing original draft, review & editing, con-
ceptualization; JN — review & editing, conceptualization, 

visualization, patient’s attending physician; JK — writing 
original draft, ZP — writing original draft, AB — supervision, 
review & editing, IF — supervision.
Conflict of interest

No conflict of interest.
Ethics statement

No ethical issues.
Funding

This research required no external funding.
Supplementary material

None.

REFERENCES
1. Tidwell RD, Wills BK. Tear gas and pepper spray toxicity. StatPearls 

Publishing, StatPearls [Internet]. Treasure Island (FL) 2023.
2. Schep LJ, Slaughter RJ, McBride DI. Riot control agents: the tear gases 

CN, CS and OC-a medical review. J R Army Med Corps. 2015; 161(2): 94–
–99, doi: 10.1136/jramc-2013-000165, indexed in Pubmed: 24379300.

3. Quiroga-Garza ME, Ruiz-Lozano RE, Azar NS, et al. Noxious ef-
fects of riot control agents on the ocular surface: pathogenic 
mechanisms and management. Front Toxicol. 2023; 5: 1118731, 
doi: 10.3389/ftox.2023.1118731, indexed in Pubmed: 36733462.

4. Brand CU, Schmidli J, Ballmer-Weber B, et al. [Lymphocyte stimulation 
test, a possible alternative for verifying chloroacetophenone sensiti-
zation]. Hautarzt. 1995; 46(10): 702–704, doi: 10.1007/s001050050325, 
indexed in Pubmed: 7499130.

5. Goh CL. Allergic contact dermatitis to mace tear gas. Australas J Der-
matol. 1987; 28(3): 115–116, doi: 10.1111/j.1440-0960.1987.tb00348.x, 
indexed in Pubmed: 2973307.

6. Kanerva L, Tarvainen K, Pinola A, et al. A single accidental exposure may 
result in a chemical burn, primary sensitization and allergic contact der-
matitis. Contact Dermatitis. 1994; 31(4): 229–235, doi: 10.1111/j.1600-
0536.1994.tb01994.x, indexed in Pubmed: 7842678.

7. Leenutaphong V, Goerz G. Allergic contact dermatitis from chlo-
roacetophenone (tear gas). Contact Dermatitis. 1989; 20(4): 316, 
doi: 10.1111/j.1600-0536.1989.tb03162.x, indexed in Pubmed: 2502360.

8. King K, Tunget C, Turchen S, et al. Severe contact dermatitis from chemi-
cal mace containing 1-Chloroacetophenone. Journal Toxicol: Cutaneous 
Ocular Toxicol. 2008; 14(2): 57–62, doi: 10.3109/15569529509068340.

9. Pfeiff B. [Contact dermatitis due to chloroacetophenone (tear 
gas)]. Z Hautkr. 1985; 60(1–2): 178–180, 183–184, indexed in Pub-
med: 3920837.

10. Lam RP, Wong KWa, Wan CK. Allergic contact dermatitis and trache-
obronchitis associated with repeated exposure to tear gas. Lancet. 
2020; 396(10247): e12, doi: 10.1016/S0140-6736(20)31560-9, indexed 
in Pubmed: 32673597.

http://dx.doi.org/10.1136/jramc-2013-000165
https://www.ncbi.nlm.nih.gov/pubmed/24379300
http://dx.doi.org/10.3389/ftox.2023.1118731
https://www.ncbi.nlm.nih.gov/pubmed/36733462
http://dx.doi.org/10.1007/s001050050325
https://www.ncbi.nlm.nih.gov/pubmed/7499130
http://dx.doi.org/10.1111/j.1440-0960.1987.tb00348.x
https://www.ncbi.nlm.nih.gov/pubmed/2973307
http://dx.doi.org/10.1111/j.1600-0536.1994.tb01994.x
http://dx.doi.org/10.1111/j.1600-0536.1994.tb01994.x
https://www.ncbi.nlm.nih.gov/pubmed/7842678
http://dx.doi.org/10.1111/j.1600-0536.1989.tb03162.x
https://www.ncbi.nlm.nih.gov/pubmed/2502360
http://dx.doi.org/10.3109/15569529509068340
https://www.ncbi.nlm.nih.gov/pubmed/3920837
http://dx.doi.org/10.1016/S0140-6736(20)31560-9
https://www.ncbi.nlm.nih.gov/pubmed/32673597

