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 Helium (He), the most stable of all elements, was first discovered in 1868. 

Since then, it has had wide applications. In medicine, helium, in 

combination with oxygen (Heliox), has proved clinically valuable in 

respiratory care applications, helping in reducing the work of breathing by, 

among other things, (1) improving ventilation distribution and overall 

alveolar ventilation, (2) reducing airway resistance and minute volume 

requirement, and (3) improving aerosol delivery. As such, it has been 

indicated for managing patients with a wide range of respiratory conditions, 

including the tracheal, larynx, or lower airway obstruction. Despite its 

potential benefits and a huge body of research and clinical case reports 

advocating its usage, Heliox has only been used sporadically. Its role also 

remains largely undefined, owing to a dearth of data supporting its use. The 

present review searches and presents the available evidence for the 

effective clinical use of Heliox. The findings describe general beneficial 

effects in treating patients with a range of respiratory conditions by helping 

to improve breathing and oxygenation. Further studies are, however, 

warranted in this regard. 
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1. INTRODUCTION 

Helium, the universe’s second most abundant element after hydrogen (H), was first discovered in 1868 by 

Pierre-Jules-Cesar Janssen (1824 – 1907) [19]. It is a colorless, odorless, non-toxic, and biologically and 

metabolically inert monoatomic element [15], [17]. Helium heads the aerogen (or noble) gas series in the 

periodic table with an atomic (nuclear charge) number of 2. At the time of discovery, this relatively rare earth 

chemical element had no practical use [16]. But due to its comparatively low density and very unreactive 

nature, Helium today has wide applications: cooling medium of superconductors in NMR spectrometers and 

MRI scanners, car air conditioning systems, and protecting arc welding and fiber optics [34]. 

 

In medicine, interests in helium application are related to its physical attributes: being an inert gas, it is non-

reactive with biological tissues [15]. It is also non-toxic, relatively insoluble in body fluids, and easily 

eliminated [38], [19]. Moreover, when mixed with oxygen to form Heliox – a mixture of 78% helium and 

about 21% oxygen – the density and viscosity of Helium positively affect the flow of air through the airways 

[19], [25], [17]. The initial physiological use of Heliox was to create breathing environments for extended 

deep-sea divers by eliminating the formation of nitrogen bubbles implicated in the formation of bends (or 
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decompression illness) [19]. Its biological inertness was first noted in 1934, and since then, its potential 

benefits have been muted for a number of conditions, including asthma and airway obstruction. 

 

2. Physiological Effect 

Works on the physiochemical properties of Heliox have been ongoing. Alan Barach’s pioneer work 

demonstrated in experimental settings that in airway narrowing, Heliox has beneficial effects, increasing 

laminar flow and reducing resistance to turbulent flow, thereby (1) reducing the work of breathing, (2) 

improving alveolar ventilation, and (3) subsequently oxygen concentration [30], [36], [16], [17]. Further 

research on the physicochemical properties of Heliox has been done by [20]. The major findings were that 

Heliox effectively reduces airflow resistance and pressure in patients with an obstructed airway. Other studies, 

including [13], [17], have echoed similar sentiments, concluding that the physiochemical properties of Heliox 

underpin its clinical usage in treating patients with respiratory complications. Some of the physiological 

effects behind its clinical benefits include (1) reduction of transpulmonary pressure, (2) increase in tidal 

volume, and (3) improvement of CO2 elimination, aerosol delivery, and gas distribution homogeneity [8], 

[19], [17]. 

 

3. Indications 

When first discovered, Heliox showed significant potential clinical benefits. After the late ‘30s, however, 

little was published about the therapeutic applications of Heliox. This persisted until ’79 [33], [19], [31]. 

Since then, various claims have been advanced about Heliox’s clinical applications, including (1) upper 

airway obstruction, (2) bronchiolitis, (3) chronic obstructive pulmonary disease (COPD), (4) post-extubation 

stridor, (5) asthma, (6) croup, and (7) bronchopulmonary dysplasia [8], [4], [2], [19], [15], [16]. Heliox's 

earliest reported clinical use for obstructive lesions of the larynx and trachea dates as far back as 1935 [38]. 

Studies further, including [9], [38], have further detailed the use of Heliox in pediatric patients with viral 

tracheobronchitis, subglottic stenosis inflammatory exacerbations, and acute iatrogenic subglottic injury). 

Heliox has also been used effectively in treating patients with bilateral vocal cord paralysis [38]. 

 

4. Methods of Administration 

Heliox gas medications can be administered in three ways: (1) aerosol delivery, (2) noninvasive ventilation, 

and (3) invasive ventilation (intubation). 

 

4.1 Aerosol Delivery 

Aerosol delivery is appropriate for patients using inhaled medications since it targets diseased regions of the 

lungs directly for rapid onset of therapeutic action, requires smaller doses of drugs than intravenous and oral 

delivery, and causes fewer system adverse reactions [26]. Research shows that Heliox-based delivery 

increases the quantity of medication that reaches the lungs, with greater potential for bronchodilation in 

obstructed airways [6]. The device used is a nebulizer in which liquid medications are converted into a fine 

spray or mist for inhalation by the lungs [7]. Large volume nebulizers with faster gas flow work more 

efficiently. 

 

4.2 Noninvasive Ventilation 

The standard method is the NPPV (noninvasive positive pressure ventilation). An NPPV works by applying 

positive pressure to deliver a mixture of air throughout the respiratory system through a noninvasive interface 

[1]. When the pressure is applied at end-expiration, it forces out fluids from the alveoli, thus enhancing 

pulmonary vascular resistance and gas exchange [3]. NPPV can be either CPAP (continuous positive airway 

pressure) or BiPAP (bilevel positive airway pressure to maintain positive end-expiration pressure and deliver 

two pressure levels based on the respiratory cycle, respectively [1], [24]. A Heliox-based NPPV eases 
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breathing, minimizes hyperinflation, and reduces the risk of intubation [6]. A standard ventilator combined 

with a full-face mask (instead of an endotracheal tube [EET]) is used. 

 

4.3 Mechanical Ventilation 

In a Heliox mechanical ventilation system, an EET is used to deliver medications. Usually, Heliox is blended 

with oxygen to prevent asphyxia [6]. The amount of oxygen during inspiration is minimized to the level 

needed for adequate oxygenation while Heliox levels are optimized [16]. 

 

5. Complications 

 

5.1 Hypoxia 

Since Helium is inert, it does not affect human metabolism and can therefore be safely used in the majority 

of patients [32]. While adverse reactions are rare, individuals with high oxygen requirements may suffer from 

hypoxia when subjected to gas mixtures with high helium content [18]. Hypoxia refers to insufficient levels 

of oxygen in the body tissues due to low oxygen content in the blood [5], [29], [35]. Symptoms such as 

headache, restlessness, and confusion manifest in moderate hypoxia. In acute cases, altered mental state, 

coma, and eventually death can occur. [37] recommends monitoring patients for increased shortness of breath, 

nausea, vomiting, drowsiness, dizziness, chest pain, bronchospasms, agitation, tachycardia, and cyanosis. 

 

5.2 Anoxia 

Anoxia is the complete absence of oxygen [28], [23]. It can occur when clinicians mistakenly administer 

100% helium to a patient instead of mixing it with oxygen. As a result, vital parts of the body that are 

completely cut off from oxygen supply, such as the heart, brain, and kidney, shut down. For instance, the 

brain becomes permanently damaged after 4-5 minutes without oxygen [22]. The initial symptoms of anoxia 

include memory loss, personality/mood changes, slurred speech, difficulty walking or moving the limbs, 

dizziness, abnormal headaches, and body weakness. As the brain begins to shut down, symptoms such as 

hallucinations, seizures, and loss of consciousness occur. 

 

5.3 Hypothermia 

The thermal conductivity of Helium is high. As a result, it may use up body heat, thus lowering body 

temperature when it is used over extended periods [27]. This can lead to hypothermia – a condition 

characterized by a low body temperature of less than 35 degrees Celsius [10], [14], [39]. This conditions 

arises when the body loses more heat than it generates through metabolic processes or absorbs from the 

environment. Eventually, the body cannot maintain homeostasis and various body process are disrupted. Mild 

hypothermia presents as nausea, hunger, shivering, fatigue, and paleness, while moderate hypothermia 

induces lethargy and cognitive decline [21]. In severe cases, cerebral blood flow, heart rate, blood pressure, 

and cardiac output decline drastically, leading to dysrhythmias, pulmonary congestion, and cardiorespiratory 

failure. 

 

5.4 Overdosing/underdosing 

Some healthcare providers do not have devices specifically designed to deliver Heliox. Instead, they modify 

commercially available devices to operate outside their design constraints. This increases the risk of 

dangerously high lung volume because of incorrect readings provided by the flow meters [11], [12]. 
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