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Abstract

Objective. This pilot study aimed to assess the feasibility of using a high-definition intra-
operative exoscope in teaching septorhinoplasty.
Methods. The exoscope was used in septorhinoplasty cases with different trainers and trai-
nees. A high-definition screen displayed real-time, magnified images. Post-procedure, a ques-
tionnaire was completed by trainer and trainees, assessing the feasibility, safety and content
validity of the exoscope as a septorhinoplasty training tool.
Results. Trainees and trainers assigned favourable ratings to all aspects of the exoscope as a
training tool, particularly with regard to teaching anatomy and improving visualisation.
Conclusion. The exoscope is a potentially effective training tool in septorhinoplasty, and is
especially useful in improving visualisation, without restricting the operator. Annotatable
intra-operative photographs and videos allow trainees to study cases outside of the operating
theatre environment. The use of an exoscope for septorhinoplasty in the UK may facilitate
increased hands-on involvement earlier in training than is currently typical.

Introduction

Septorhinoplasty is an essential procedure for every otolaryngology trainee to become
competent in. The challenges faced by an early-years trainee in performing this proced-
ure may result in exposure being delayed until a later stage of training. A recent study of
septorhinoplasty training in the UK found that 32 per cent of trainees in their final two
years were yet to complete a single septorhinoplasty procedure, with 81 per cent attend-
ing a dedicated course to advance their training.1 In part, these difficulties pertain to the
difficulty of visualising the anatomy and operative steps within a confined area.
Solutions to improve visualisation, such as endoscopes, are frequently obstructive to
the operator.2 The risk of patient dissatisfaction with the results of septorhinoplasty
means that senior support is often required until a trainee is highly proficient at this
procedure.

Solutions that improve visualisation of the operative steps have the potential to vastly
improve septorhinoplasty training, and potentially allow increased exposure earlier on in
training. The exoscope consists of a 0° telescope, mounted externally to the patient. This is
attached to a high-definition camera and light source, and is manoeuvrable in three
planes. Real-time images are captured, magnified and displayed onto high-definition
monitors, in 1920 × 1080 resolution, within the operating theatre.3 The external nature
of the apparatus means that the operator is not restricted by the equipment. As well as
improving visualisation, training is enhanced through the capture of images and videos,
which can be annotated for study outside of the operating theatre.

Our pilot study aimed to assess the feasibility of utilising an exoscope to enhance sep-
torhinoplasty training.

Materials and methods

Three septorhinoplasty cases were completed utilising the Vitom® exoscope. The operat-
ing team consisted of a trainee and a trainer, with other trainees able to observe by watch-
ing the procedure on the high-resolution monitor. The set-up is shown in Fig. 1.
Examples of intra- and inter-operative photographs are shown in Figs 2 and 3
respectively.

A post-procedure Likert-style questionnaire was completed by trainees (n = 4) and trai-
ners (n = 2), regarding the exoscope as a training tool (Table 1). Three domains were
assessed using several questions. The domains were feasibility, safety and content validity.
Each question was rated on a five-point scale: 1 = strongly disagree, 2 = disagree, 3 = neu-
tral, 4 = agree and 5 = strongly agree. A global rating and free text comments were
included at the end of the questionnaire, to compare use of the exoscope to traditional
training methods.
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Results

All trainees and trainers agreed that increased exposure to sep-
torhinoplasty would be beneficial to training.

All domains were assessed as positive by trainees and trai-
ners, each receiving a mean Likert score of 4 or higher
(Table 2). The highest scoring domain was ‘safety as a training
tool’, at 4.5.

The only individual question that did not receive a mean
score of 4 or higher related to the ease of set-up.

Participants noted in the free text comments that there was
superior visualisation of anatomy and surgical techniques, and
that it was possible to appreciate operative steps when not
scrubbed. It was also noted that it was sometimes difficult to
visualise the osteotomies, because of difficulty moving the exo-
scope directly overhead.

Discussion

Difficulties in visualising the operative field during septorhino-
plasty complicate the learning of this procedure. Trainees may
only fully appreciate certain operative steps when performing
them for the first time, and trainers are often limited to
describing the steps without access to full visualisation.
Endoscopic techniques have been demonstrated to improve
trainee visualisation for the septoplasty portion of a septorhi-
noplasty procedure; however, endoscopes must be handled by
a member of the operating team within the small operative
field.4 Operative manoeuvres are therefore restricted, because
one hand is needed to operate the endoscope.2

Our pilot study data demonstrate that the use of a high-
resolution exoscope is beneficial to both trainees and trainers
in teaching anatomy and visualising the procedure. An exo-
scope allows trainees to fully visualise trainers performing
operative steps, and allows trainers to point out important
anatomy and techniques on the screen. The exoscope is
mounted externally to the patient and provides views of the
entire operative field. Any required adjustments can be made
easily by a non-operating theatre team member, who does
not need to be surgically trained. Operations may be recorded
and used for trainees to study outside of the operating theatre.

In 2021, Kadaba et al. described the use of an exoscope in
oculoplastic surgery education, particularly the benefits to trai-
nees in visualising key surgical anatomy and steps.5

Figure 2. Intra-operative view.

Table l. Post-procedure questionnaire

Increased exposure to
septorhinoplasty would be
beneficial to training

1 = Strongly disagree
2 = Disagree
3 = Neutral
4 = Agree
5 = Strongly agree

Feasibility as a training tool Easy to set up

Easy to adjust during surgery

Unobtrusive to work flow

Aware of progress of procedure

Safety as a training tool Reliable

Sufficient image resolution

No safety concerns

Improved quality of patient care

Improved visualisation over
traditional approach

Content validity as a training tool Teach anatomy

Teach surgical planning

Effective as a guidance tool

Give feedback to trainee

Communication with trainee

Access to videos outside theatre
would be helpful in training

Overall training tool

Global rating Include in training

Would use recorded videos in
own time

Recommend to colleague

Figure 1. Operative set-up.

Figure 3. Intra-operative view.
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In addition, intra-operative photographs and videos, which
can be annotated, allow trainees to study operative cases out-
side of the operating theatre environment.5 Those authors
also noted an improvement to operative flow, as the whole the-
atre team could follow the procedure and anticipate equipment
needs.5 This is also applicable to septorhinoplasty, and has the
potential to improve operating theatre efficiency.

The use of an exoscope has also been described in neuro-,
plastic and paediatric surgical teaching, along with other areas
of otolaryngology such as microlaryngoscopy and thyroid sur-
gery.5–7 The educational potential has been reported for rhino-
plasty in both Italy and the USA, especially with regard to the
benefits of magnification.2,8

A particular advantage noted when using the exoscope in
microlaryngoscopy, oculoplastic surgery, and head and neck
free-flap surgery was the improved operative visualisation
and learning for trainees who were not scrubbed.5,7,9 The
main disadvantage noted was the reduced high-definition cap-
acity of the exoscope when working in deeper planes (more
than 2.5 cm),5 although this was not consistent with reports
in thyroid surgery where the exoscope was reported as being
effective up to 10 cm depth.6

A further advantage noted in thyroid surgery was the
potential for telesurgery or telementoring, particularly in the
context of the coronavirus disease 2019 pandemic.6

Our study did not raise any safety concerns with regard to
utilising an exoscope, and in fact this was identified as an area
of excellence within the questionnaire. Concerns were raised
surrounding ease of use, and if an exoscope were to be for-
mally introduced, training in its use would need to be estab-
lished in otolaryngology theatres.

Limitations

This was a small study, so we were unable to perform mean-
ingful statistical analysis on our questionnaire data. Further
assessment with more trainees and trainers would be helpful

to establish the utility of the exoscope in septorhinoplasty
training. It was difficult to obtain the exoscope for all septo-
plasty procedures, as only one exoscope was available in the
Trust. For this small pilot study, we were able to obtain con-
sent for the use of images from individual patients; however,
on a larger scale, a formal process would need to be established
for this.

Conclusion

Our pilot study demonstrates that an exoscope is beneficial in
septorhinoplasty training, particularly with regard to visualis-
ing operative steps and appreciating key anatomy. It is also a
safe technology to use within the operating theatre. In order
to establish use, theatre teams and trainees would require
training in the operation of the equipment. The use of an exo-
scope for septorhinoplasty in the UK may facilitate increased
hands-on involvement earlier in training than is currently
typical.
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Table 2. Median questionnaire scores

Question
Median score
(out of 5)

Increased exposure to septorhinoplasty would be
beneficial to training

5.0

Feasibility as a training tool 4.0

Safety as a training tool 4.5

Content validity as a training tool 4.0

Global rating 4.0
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