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Introduction: Hydrofluoric acid is a chemical widely used in industry and household products.
Hydrofluoric acid is corrosive and toxic. Human exposure to HF may lead to severe local injuries
and systemic effects that can eventually lead to death. Improving emergency and secondary
treatments of HF cutaneous or ocular splashes requires to understand the mechanisms that lead to
local and systemic lesions. Hence, combining study of clinical evidence and laboratory models can
help improving knowledge on injuries formations and existing emergency treatments.

Methods: Several models have been developed in order to get better knowledge of the mechanism,
kinetics and symptoms of chemical burns caused by hydrofluoric acid. Ex vivo studies on rabbit
eyes (EVEIT model) or on human skin explants studies have been performed to understand
penetration and damage of HF into human tissues. Emergency washing solutions such as water,
calcium gluconate and amphoteric solutions have also been evaluated. Case reports of exposure to
hydrofluoric acid that have been brought to a burn center will be presented. Influence of emergency
care and especially choice of washing solution on formation of the lesions and on needed secondary
care at the burn center will be discussed.

Results: Penetration of hydrofluoric acid in human skin explants showed that acid penetration
through the skin is fast and show papillary dermis alteration after 5 minutes. Severe alteration of the
epidermis and dermis is also observed. On the eye, penetration of hydrofluoric acid through the
cornea to the endothelium occurs in 240 seconds. Both models give information on time window
for first aid in case of HF exposure. Decontamination with water or calcium gluconate showed
alteration on both ocular and cutaneous exposures. Amphoteric solutions showed less severe
alterations of skin or eye tissues. Comparison of experimental results to presented case reports show
correlation between experience and reality is incomplete but that clues can be found with laboratory
experiences.

Conclusion: Human exposure to hydrofluoric acid can lead to diverse levels of injuries, from
benign to lethal as will be shown in the reported cases. First aid measures can reduce severity of the
injuries and facilitate secondary and surgical care at the burn center. Studies on models provide
useful but incomplete information to understand tissue behavior when exposed to hydrofluoric acid.
Combined to clinical observations and lesions management, this information can lead to
improvement in treatment of patients.



