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ABSTRACT

The coronavirus disease-2019 (COVID-19) pandemic has resulted in the massive utilization of oxygen cylinders during the treatment of patients.
This rapid turnover has necessitated their frequent replacements. Infection control measures have encouraged the use of alcohol-based
sanitizers. Over-enthusiastic or inappropriate use of these solutions may increase the risk of fire. We report an unfortunate incident of accidental
fire arising out from the integration of fuel, a source of ignition, and oxygen. We also discuss the proper practices to minimize such mishaps.
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HIGHLIGHTS

An unfortunate incident of accidental fire aroused out from the
integration of fuel, a source of ignition, and oxygen. Proper practices
can minimize such mishaps.

INTRODUCTION

The COVID-19 pandemic has resulted in massive utilization
of oxygen cylinders during the treatment of patients. Some
patients require 100% oxygen and flows as high as 70 L/min. This
rapid turnover has necessitated their frequent replacements.
In addition, the pandemic’s infection-control measures have
encouraged the use of alcohol-based sanitizers containing at least
70% alcohol such as chlorhexidine. In the presence of combustible
materials such as alcohol and oxygen, the incidence of fire is likely
to increase. We report an unfortunate incident of accidental fire
at our center arising out from the integration of fuel, a source of
ignition, and oxygen. Coincidentally, it occurred a day after the
first reported incidence of fire in a COVID intensive care unit (ICU)
at Ahmedabad, India, where casualties were reported.' The case
report gains significance in view of fire incidence in COVID ICU
being reported at other places as well.2 Written informed consent
was obtained from the patient.

CAse DESCRIPTION

A H-type oxygen cylinder caught fire while the cylinder valve was
being opened with the dedicated key. Initially, a few sparkles were
seen coming from the valve end of the cylinder, which turned into
flames that persisted for a minute. The fire alert was activated, but
fortunately, the fire subsided on its own before help arrived. The
cylinder nozzle was subsequently sprayed with a carbon dioxide
fire extinguisher (Fig. 1A). The key melted with the heat (Fig. 1B).
The technician suffered second-degree burns on the palm of one
hand and third-degree burns on the other hand with thumb and
palminvolvement (Figs 2A and B). No other staff members suffered
injuries.

Based on the circumstantial evidence, it appears that the fire
was triggered due to a spark from friction between the valve key
and residual antiseptic solution containing chlorhexidine gluconate
.P. 0.5% w/v and ethyl alcohol I.P. 70% v/v (Avagard™ 3M CHG
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Figs 1A and B: (A) The burnt oxygen nozzle; (B) The melted oxygen key

Handrub, 3M India Limited) used for cleaning the cylinder and the
hands of personnel. The fire continued until the antiseptic solution
was burned off. The fire was supported by large volumes of oxygen
venting from the partly opened valve. An investigation ruled out
components of the medical cylinder acting as “fuels”. These include
nonmetallic components, such as O-rings, nylon seats, metal
components, and the polytetrafluoroethylene tape that is used to
make a gas-tight seal when fitting the valve to the cylinder.?
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Figs 2A and B: (A) Burn injury on the right thumb; (B) Burn injury on
the left palm

It has been observed that alcohol-based solutions are being
erroneously used to clean medical equipment and electronic
devices in an overenthusiastic attempt to disinfection. These may
be a potential source of fires. Personal protective equipment (PPE)
can also catch fire. The risk of fires may be further compounded
by impaired communication while wearing PPE causing missed
early detection.! Use of noncombustible material such as 1%
hypochlorite as an equipment disinfectant and allowing adequate
contact time for alcohol-based sanitizers to dry and evaporate
can minimize such incidences by limiting the “fuel” component
of the fire triangle when operating in an oxygen-enriched
environment.*> Another safety measure may be to employ PPE
of noncombustible material (e.g., rubber gloves) while handling
oxygen cylinders.

The impact of ignition was minimized and no injury to the
patient occurred because user instructions on the cylinder and
other safety measures were exercised. These include setting up
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the cylinder for patient use before placing it close to the patient,
placing it in an appropriately designed holder, and keeping it
upright.

Fires in oxygen cylinders are very rare. Though there are very
strict guidelines and standards of manufacturing, there is always
an extremely small risk of ignition when handling high-pressure
oxygen cylinders. Hence due care should be taken while using
oxygen cylinders and disinfectants.
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