
Results

Data was overwhelmingly positive (See Figure 3 and 4). 

88% of trainees agreed that the HoloLens2 is an acceptable tool in the facilitation of remote learning and 
100% agreed they would take part in learning using the HoloLens again. Although 76% of trainees acknowledged 
technical issues (including video quality dependency on wi-fi and inability to hear the surgeon), over half of 
trainees felt the camera views and audio quality were sufficient for learning. Many of the technical issues 
encountered are resolvable through careful planning of subsequent sessions (including position of HoloLens 
wearer during the operation and ensuring devices don’t need to be swapped at crucial moments of the 
procedure), giving guidance for how trainees can zoom in on the video on small, handheld devices and using 
wireless microphones to improve audio from the operating surgeons.

Conclusions

Recent evidence demonstrates that our healthcare system is overstretched. Doctors continue to face growing 
pressures making postgraduate training targets more challenging to fulfil [7]. This evaluation suggests the HL2 has 
the potential to be an efficient means of delivering accessible learning opportunities whilst mindfully minimising 
the impact on effective care delivery. The HL2 provides trainees with access to flexible teaching with minimal 
intrusion into trainer schedules.
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Aim
This study aimed to evaluate the use of the HoloLens2 to provide trainees with greater exposure to complex 
obstetric procedures without disrupting the environment within the operating theatre and allowing trainees to 
access remote teaching opportunities.

Methodology

A complex obstetric procedure was chosen (classical caesarean section) and consent of the patient, birthing 
partner and theatre staff gained. The HoloLens2 was worn by the author AM who was scrubbed during the 
procedure to optimise the visual field. The procedure was live streamed via Microsoft Teams to a remote and 
secure location in the department for obstetric doctors to observe and off-site obstetric doctors were able to join. 
Participants were able to communicate with the primary surgeon via the HoloLens2 device for educational 
purposes. 

Following the procedure, a questionnaire was completed. Descriptive statistics were used to analyse quantitative 
data and an inductive framework analysis to analyse qualitative elements. 
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Q9 (t) ‘Good for first trial to identify room for improvements with technology.’

Q9 (t) ‘[It] opens up new possibilities.’

The HoloLens2 wearer was scrubbed in and 

able to live stream the procedure will 

additional real-time two-way communication

Q9 (t) ‘Real-time learning to know also how different surgeons 
trouble-shoot problems and also the expertise of completing 
surgery in a timely fashion.’ 

Q9 (t) ‘To see this technology in our practice means that as a 
junior in this field I will be more equipped for these procedures 
in future.’ 

Themes 1: Proof of concept

Theme 2: Additional learning opportunities

Theme 3: Camera angles

Q10 (s) ‘All went well, pro 
teaching always’

Q10 (s) ‘Good teaching 
opportunity. People were 
more intentional about 
teaching.’

Q9 (t) ‘The display and view of all precise angle.’

Theme 4: Session planning and delivery

Q9 (t) ‘Planning, advanced warning’
Q9 (t) ‘It was well communicated’
Q9 (t) ‘Excellent organisation. I would like to use it in my theatres more after.’
Q9 (t) ‘Teamwork’
Q9 (t) ‘Smooth surgery’

Q10 (t) ‘Mic on surgeon’

Q10 (t) ‘It was good but would have been better if they said which suture 
material they were using and gave a proper commentary’

Q10 (t) ‘Need proper audio to explain what is happening and what sutures 
etc are being used. You cannot hear what is happening in [the] theatre, 
just the person commentating. It all depends on how good that person is.’

Q10 (t) ‘More discussion and commentary of steps of a classical caesarean 
section as we have the opportunity to do this live with a specialist in the 
field. Ability to hear the surgeon communicate with their assistant and with 
the theatre. Could they wear a microphone?’

Theme 1: Lack of audio and narrative from operating team

Theme 2: Video display

Q11 (s) ‘This was a 
learning curve. I 
am sure any 
microphone 
glitches which 
were identified will 
be ironed out in 
advance next 
time.’

Remote
Q10 (t) ‘Wifi dependent video quality’

Q10 (t) ‘Camera needs to be on and more focused on the site... All 
depends on the head position of the person with the camera.’

Theme 3: Difficult to watch via small, handheld devices

In theatres
Q11 (s) ‘A screen in 
theatre’

Q10 (t) ‘Ensuring visual transmission is possible [so] those watching on their smart phones can 
see the largest images.’

Q10 (t) ‘The screen could have been larger on my phone, but perhaps it was the way the 
streaming was set up...minor changes which could be easily addressed.’

What went well? What could be improved?

Figure 4. Key quotes from free text questions on questionnaire from trainees (yellow; n=8) and theatre staff (blue, n=10) following the HoloLens session  

Trainees (t)

Theatre Staff (s)

13%

13%

38%

38%

I had significant technical problems during the 
session 

13%

25%

13%

50%

The audio quality was sufficient for me to be able 
to learn from this procedure

25%

13%63%

The video quality was sufficient for me to be able 
to learn from this procedure

13%

50%

38%

The use of the HoloLens is an acceptable means 
to facilitate remote learning

50%50%

I would take part in remote learning 
opportunities with HoloLens again

80%

10%

10%

Q3(s). The presence of the HoloLens affected my 
performance

90%

10%

Q4(s). The presence of the HoloLens affected my 
ability to effectively communicate with theatre 

staff

90%

10%

Q5(s). I experienced distraction due to the 
HoloLens during the session

30%

70%

Q7(s). The use of the HoloLens is an acceptable 
means to facilitate remote teaching 

Figure 3. Likert scale questionnaire results from trainees (yellow; n=8) and theatre staff (blue, n=10) following the HoloLens session  

Trainees were able to 

watch the procedure in 

the labour ward doctors’ 

office or from an 

alternative secure location

Theatre staff conducted their roles as normal 

during the procedure

Introduction

The GMC National training survey (2021) found that obstetrics and gynaecology ranked one of the lowest for 
“quality of teaching” and “clinical supervision”[1]. Hospital trusts are required to improve the educational 
experience for obstetric trainees and provide “training of all essential procedures specified by the curriculum”. 
Studies have shown areas of inadequacy in surgical skill acquisition, specifically in obstetrics, within the current 
training programme and within the constraints of the NHS. The COVID-19 pandemic has posed unique challenges 
for obstetrics and gynaecology training and many trainees feel it has had a negative impact on training. Some 
have seen a reduction in surgical training opportunities which many feel would require additional training time 
[2,3]. Few trainees feel competent in performing complex obstetric procedures, for example in the surgical 
management of major obstetric haemorrhage.

The HoloLens 2 (HL2) is a mixed reality headset [4] which has the capability to aid 
medical education through incorporating virtual tools into the physical 
environment.[5] It can be used to live stream complex obstetric procedures for 
educational and training purposes via Microsoft Teams. Its incorporated 
microphone and speakers, allows two-way communication (between the surgical 
team and students). As a wearable headset, its mobile functionality enhances its 
use in this setting [4].

‘[I was] really 
happy that others 
could learn from 
our unique 
operation.’

Theatre staff felt the use of the HoloLens did not affect their 
performance or communication and did not cause distraction within 
the operating room. They recognised the use of the HoloLens device 
to facilitate learning, especially once technical challenges have been 
addressed. 

The birthing person indicated the use of the HoloLens had been a 
positive experience. They expressed their satisfaction with the 
device being able to facilitate learning. 

All participants stated they would engage in HoloLens learning 
opportunities again. 

Figure 1. The HoloLens2 headset [6]

Figure 2. How the procedure was conducted using the HoloLens2 headset to facilitate remote learning

Figure 5. Quote from birthing person 
regarding the use of the HoloLens2 

headset during their procedure
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Theme 1: Proof of concept

Theme 2: Additional learning opportunities


