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Abstract. Pediatric oncology interventions involve many challenges, such as 
multiple hospitalizations, invasive procedures, and adverse physical and 

psychological treatment side effects. Treatment burden, including administration 

of general anesthesia, contributes to high levels of psychological distress among 
pediatric patients and their families. Virtual reality (VR) is a distraction method, 

which offers an extremely realistic and interactive virtual environment and helps 

reduce pain and distress by means of a head-mounted display and headphones. VR 
is based on two crucial dimensions: immersion and presence, which results in the 

complete suspension of disbelief that the experience is artificial and allows a 

greater degree of presence and reaction to the stimulations. The VR technology has 
become a common practice in scientific and clinical research due to its 

affordability and ease of use. In pediatric settings, the most widely researched 

clinical application of VR has focused on the effectiveness of VR distraction 
therapy in the attenuation of acute pain, anxiety, and distress during invasive 

medical procedures. It has also been hypothesized to be a nonpharmacological 

form of analgesia that positively influences the body’s intricate pain modulation 
system during painful medical procedures. In this review, we showed the potential 

benefits of VR technology during radiotherapy and intrathecal procedures on 

pediatric oncology patients and its involvement in enhancing their quality of life 
during and after the treatment. Therefore, a collaboration between researchers, 

clinicians, and programmers is crucial for the inclusion of VR technology in more 

clinical procedures, which would consequently enhance the patient’s quality of life. 
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1. Introduction 

Pediatric oncology patients face tremendous challenges during the treatment process 

since most of the procedures require the administration of general anesthesia (GA), 

either to reduce anxiety during radiotherapy sessions or for pain management during 

intrathecal chemotherapy procedures. General anesthesia exerts a tremendous burden 

on patients as well as the healthcare system. The various side effects of GA include 

nausea and vomiting, sore throat, dental injury, and confusion. Moreover, it can cause 

serious complications, such as allergic reactions, respiratory compromise, and death [1]. 
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In addition to the complications, another challenge of delivering radiotherapy to 

pediatric patients is the recovery process after GA. The recovery process includes three 

phases: immediate recovery, intermediate recovery, and long-term recovery, which 

depends on many factors, such as the type of anesthesia, drug factors, and patient 

characteristics. The recovery should occur within 60-90 min after GA, which is a 

considerable amount of time for pediatric patients [2]. Furthermore, there is a need for 

a larger team comprising anesthesiologists, physicians, nurses, and technicians. 

Problems are also encountered during anesthesia scheduling owing to the large number 

of patients and paucity of time. Each patient requires multiple sessions, like five days a 

week. Therefore, there is a need for targeted, effective interventions that will support 

pediatric patients in regaining or maintaining their emotional wellbeing and quality of 

life. 

Virtual reality (VR) is an emerging therapeutic tool that engages individuals in a 

made-up artificial environment by means of a head-mounted display and headphones. 

The head-mounted display helmet obscures the user’s entire real-life visual field and 

replaces it with a virtual world of visual stimulation, while the headphones replace 

external auditory sounds with virtual-environment sounds [3]. The factors that 

contribute to the VR experience are immersion and presence. Immersion considers the 

action and movement in the virtual space, while presence reflects the involvement of 

perception in that space. Together, they allow the individual to suspend any disbelief 

that the experience is artificial [4]. Recently, VR has been used in some areas of 

clinical practice. The reports from multiple studies conducted in the field of pain 

management and palliative care are promising [5]. Moreover, VR effectively distracts 

the patients undergoing wound debridement and reduces pain intensity [6]. VR 

distraction has also been shown to reduce preoperative anxiety and improve pediatric 

intra-operative compliance [1]. Although VR was found to significantly reduce pain 

and distress scores, the effect on anxiety, depression and fear was not significantly 

attained in pediatric cancer patients [7]. The use of such a technology may decrease the 

burden of using general anesthesia on patients during medical procedures. 

The aim of this review was to determine the potential benefits of VR technology 

while delivering radiotherapy or intrathecal chemotherapy to pediatric patients. We 

assessed the delivery time, side effects, and patients’ acceptance and satisfaction, which 

will ultimately enhance their quality of life. 

2. Methodology 

Articles related to VR technology were retrieved from and PubMed databases as well 

as from Google Scholar. The search strategy included the following MeSH terms 

("Virtual Reality"[Mesh]) AND "Quality of Life"[Mesh]), ("Neoplasms"[Mesh] AND 

"Virtual Reality"[Mesh]). Furthermore, keywords, such as “virtual reality”, 

“healthcare”, “oncology”, “pediatrics”, and “challenges”. All articles with these 

keywords in their title or abstract were screened, with the focus on the limitations and 

challenges of using VR in medicine. References were hand-searched to identify 

additional studies not covered by the literature search. Relevant information from each 

article was extracted, analyzed, and included in the review. 
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3. Results 

Numerous relevant articles on the challenges around the use of VR in medicine were 

retrieved. In this review, we summarize our findings on VR under two themes: VR as a 

distraction method and VR in pain management. 

3.1.  Virtual Reality as a Distraction method 

Patients typically interacted with different distraction scenarios based on gender and 

patient age. Distraction methods can be either a game-based software like “Snow 

World” [2] or an observation-based environment for the user to be relaxed like “Beach 

or Quit Jungle”. The intent of distracting the patient is to have an illusion of going into 

a different environmental dimension and explore it while they are in their safe zone 

“next to their parents”. The most successful method of using VR relies on the complete 

suspension of disbelief of being in an artificial/virtual environment so as to achieve a 

greater degree of presence and reaction to the stimulations. Prior to the initiation of the 

radiotherapy session, the patients are allowed some time with the VR headsets to adapt 

to the virtual environment while being in their safe zone environment, which helps in 

reducing their anxiety level. In general, the critical part is to convince the patients, 

especially pediatric patients, to wear the goggles before starting the radiotherapy 

session and then transfer them back to their safe zone without gaining the feeling that 

they actually went anywhere. 

3.2.  Virtual Reality for Pain-related Movement Patterns 

Pediatric patients typically experience increased pain while moving the injured body 

part, which makes pain management incredibly challenging. The pediatric patients have 

difficulty accepting treatments like intrathecal chemotherapy procedure [8]. VR has the 

potential to eliminate that fear by distracting the patient from the pain. Intrathecal 

chemotherapy is a procedure where the physician will inject a drug into the spinal canal 

so that it directly reaches the cerebrospinal fluid [8]. Typically, the patients require 

multiple sessions of drug administration, for example, 3 times a month. Currently, 60% 

of the sessions include general anesthesia for patients under 10 years of age, which 

brings about behavioral changes and is generally not accepted by the patients. The 

inclusion of the VR technique, considered as an entertainment method, will generate 

trust and eliminate the fear and pain associated with intrathecal chemotherapy 

procedure. VR can also be used to modulate behavioral responses during the treatment 

process. For instance, during the process of locating the spinal canal to inject the drug, 

the physician will ask the patient to look at the long tree in the artificial environment 

and to take a deep breath to smell the fresh air. Thus, VR will help the physician in 

injecting the drug without any difficulties or movement from the patient. In addition, 

such a procedure will be beneficial for medical institutes in reducing the cost and time 

associated with the management of a general anesthesia team and for the patients in 

enhancing their quality of life [10]. 
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4. Discussion and Conclusions 

VR has been applied to different fields, such as dental procedures to increase patient 

trust, physical therapy to enhance patient recovery, and psychology to enhance the 

psychological behavior of the patient [11]. However, the medical procedures where VR 

has proven to be the most effective are radiotherapy and intrathecal procedures. In each 

case, numerous studies have shown the effectiveness of VR, either as a distraction 

method or pain management, in enhancing the quality of life of the patient during 

treatment process. In addition, many studies evaluating the advantages and 

disadvantages of using VR technologies in pediatric assessments and interventions 

have demonstrated them to be safe, repeatable, and diversifiable interventions that can 

be of immense help to healthcare providers. Moreover, VR reduces the anxiety level as 

well as the experience of aversive stimuli in children. Research on VR interventions for 

pain and anxiety level holds considerable promise in the medical field. A collaboration 

between researchers, clinicians, and programmers is crucial for the inclusion of VR 

technology in more clinical procedures, which would consequently enhance the 

patient’s quality of life. 
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