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Dear Editor,

It was our pleasure to read the interesting article by Gonzalez-Romo et al.,'! who assessed an
immersive virtual reality (VR) platform for neurosurgery residents’ anatomy understanding. It
was shown that this method could be promising for enhancing trainees” learning experience and
could be proven a valuable educational tool. We agree with the authors that this method has the
potential to essentially aid neurosurgical trainees’ anatomy understanding, given that it provides
three-dimensional (3D) visualization of neuroanatomical structures.

However, as it was pointed out, although the opinions expressed by trainees were positive, there
was no objective assessment of residents’ knowledge after the educational intervention. We
believe that such an assessment would be essential because the literature has shown that, so far,
immersive VR platforms have not been proven more effective than other, traditional methods,
in terms of improving neuroanatomy knowledge and, especially, neurosurgery residents’
anatomical knowledge. We believe that, to add immersive VR in a curriculum, and to support
the authors” opinion that it could be an alternative or adjunct to cadaveric dissection, there is
need for studies to assess not only the effectiveness of immersive VR platforms for neuroanatomy
understanding, but also their effectiveness especially in comparison with cadaveric dissection.
To date, there is lack of evidence for effectiveness of this technology as an alternative or adjunct
to cadaveric dissection, which is a robust anatomy teaching modality® that provides 3D physical
visualization. In fact, immersive VR has not been proven more effective than traditional two-
dimensional (2D) neuroanatomy education methods,®* while it may lead to considerably more
adverse health effects in comparison with other modalities.™

Newman et al.”l performed a systematic review on the effectiveness of technology-based
neuroanatomy education methods. Although the authors found that there was weak to moderate
evidence for effectiveness of several of those methods, there was no evidence that immersive VR
was more effective than traditional neuroanatomy teaching modalities.

If we focus on neurosurgery residents” anatomy learning, although the literature has shown that
immersive VR has received positive comments, there is lack of evidence to adequately support its
effectiveness, in terms of improving residents’ knowledge.
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More specifically, the randomized study by Greuter et al.l”!
included neurosurgery residents who were asked to describe
several cerebrovascular aneurysm cases, which were either in
immersive VR or in traditional 2D images form. Although
the use of immersive VR was positively perceived, it did not
significantly increase the residents’ anatomical knowledge,
in comparison with 2D visualization. Thus, the effectiveness
of immersive VR for cerebrovascular anatomy teaching was
similar to that of 2D images.

Chen et al.V! evaluated the use of an immersive VR simulation
module for teaching spinal anatomy and decompression
techniques to neurosurgery and orthopedics residents.
The participants underwent a pre-intervention and post-
intervention anatomical knowledge assessment. Again,
although the educational method was positively perceived
by the participants, their knowledge improvement was
insignificant.

Thus, although we certainly believe that the study by
Gonzalez-Romo et al." is very interesting and could enable
researchers to further explore the value of immersive VR, the
literature so far has shown that its effectiveness is not superior
to that of conventional neuroanatomy education methods,
although 3D visualization could be potentially helpful.
We consider that this study may certainly attract future
researchers’ interest to investigate if the positive residents’
opinions will be accompanied by learning effectiveness.

Declaration of patient consent

Patient’s consent not required as there are no patients in this
study.

Financial support and sponsorship

Nil.

Disclaimer

Conflicts of interest

There are no conflicts of interest.

REFERENCES

1.  Chen T, Zhang Y, Ding C, Ting K, Yoon S, Sahak H, et al.
Virtual reality as a learning tool in spinal anatomy and surgical
techniques. N Am Spine Soc ] 2021;6:100063.

2. Chytas D, Piagkou M, Demesticha T, Tsakotos G, Natsis K.
Considerations for the risk of adverse health effects of different
anatomy education modalities. Surg Radiol Anat 2022;44:1545-6.

3. Estai M, Bunt S. Best teaching practices in anatomy education:
A critical review. Ann Anat 2016;208:151-7.

4. Gonzalez-Romo NI, Mignucci-Jiménez G, Hanalioglu §,
Gurses ME, Bahadir S, Xu Y, et al. Virtual neurosurgery
anatomy laboratory: A collaborative and remote education
experience in the metaverse. Surg Neurol Int 2023;14:90.

5. Greuter L, De Rosa A, Cattin P, Croci DM, Soleman ]J,
Guzman R. Randomized study comparing 3D virtual reality
and conventional 2D on-screen teaching of cerebrovascular
anatomy. Neurosurg Focus 2021;51:E18.

6. Kockro RA, Amaxopoulou C, Killeen T, Wagner W, Reisch R,
Schwandt E, et al. Stereoscopic neuroanatomy lectures using
a three-dimensional virtual reality environment. Ann Anat
2015;201:91-8.

7. Newman HJ, Meyer AJ, Wilkinson TJ, Pather N, Carr SE.
Technology enhanced neuroanatomy teaching techniques:
A focused BEME systematic review of current evidence: BEME
Guide No. 75. Med Teach 2022;44:1069-80.

8. Stepan K, Zeiger ], Hanchuk S, Del Signore A, Shrivastava R,
Govindaraj S, et al. Immersive virtual reality as a teaching tool
for neuroanatomy. Int Forum Allergy Rhinol 2017;7:1006-13.

How to cite this article: Chytas D, Paraskevas G, Noussios G,
Demesticha T, Asouhidou I, Salmas M. Considerations for the value of
immersive virtual reality platforms for neurosurgery trainees’ anatomy
understanding. Surg Neurol Int 2023;14:173.

The views and opinions expressed in this article are those of the authors and do not necessarily reflect the official policy
or position of the Journal or its management. The information contained in this article should not be considered to be
medical advice; patients should consult their own physicians for advice as to their specific medical needs.

Surgical Neurology International « 2023 « 14(173) | 2



