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experience, and ability to develop spatial understanding and professional skills.
However, their use is limited by ethical, logistical, financial, and visualisation
challenges - particularly in complex regions such as the head, neck, and ocular
anatomy. Advances in educational technology have led to increasing use of 3D
anatomy software, which offers flexible, accessible, and interactive visualisation
of anatomical structures, with potential benefits for engagement and spatial
learning. Despite this, current evidence on its effectiveness is inconsistent, with 1
limited research on optimal implementation, long-term learning outcomes, and i
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Self-guided Tutor-guided with cadaveric prosections, the addition of 3D anatomy software did not
result in a statistically significant further improvement in either short- or
long-term performance. Similarly, no significant differences were
observed between tutor-guided and self-guided use of the software.
Despite this, qualitative findings highlighted that students valued the
software for its visual clarity, ability to enhance 3D spatial
understanding, and role in consolidating knowledge, with tutor guidance
perceived as beneficial for explanation and interaction. Cadaveric

—
o

I N T N T I
Y
o
|I|||

Score (out of 10)
T

Score (out of 10)
T

o
I
o
|

'
n
L1

its use in challenging anatomical regions. This study addresses these gaps by 3 N —— N ‘1" Q') N q" n; osections remained the breferred modality due to their reqlistic
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prosections in teaching ocular anatomy, including its impact on student {Q}‘ 3@\:@ & ;@\5@\;\@ <t e Qnr;‘" Qﬂe‘.‘-" Q¢ e Qné: Qﬂé"" representation dnd retevance to ' dssessments. Lverait, the resutts
performance, perceptions, and methods of integration into medical curricula. R Qo‘v\Qo“’ R Qo‘v\Qo"Qo@ < < suggest that 3D anatomy software is best used as a supplementary tool

rather than a replacement for traditional methods, offering specific

Likert responses from Post-test 3 : : L. . . :
P benefits for visualisation and revision but limited impact on measurable

Confidence improves after teaching, minimal added effect from Complete Anatomy software

Materials and Methods academic outcomes.

| feel confident using Complete Anatomy to aid my learning of anatomy
A mixed-methods study was conducted with Year 2 medical students to evaluate | feel confident using the cadaveric prosections to aid my leaming of anatomy
3D anatomy software as an adjunct to prosection-based teaching of ocular | feel confident in my knowledge of the contents of the orbit . .
qnqtomy. quticipqnts first CQmpLeted a baseline questionnaire (pre—test) assessing | feel confident in my knowledge of extra-ocular musde innervation D"'QCt'O“S fOI" fUtUI"e I"eseCII"Ch
knowledge (SBA questions) and confidence (Likert scales). Following standard estcontentinmyfnowiedse ofextroniarmusde anstomy Future research should involve Llarger, multi-institutional cohorts to
teaching with lectures and cadaveric prosections, a second assessment (Post-test mStrongly disagree  mDisagree mNeutral WAgree M Strongly agree improve generalisability and reduce bias, with randomised study designs
1) measured short-term learning gains. A subset of students then used Complete Thematic Analysis where possible. Further studies should explore the effectiveness of 3D
Anatomy software either in a tutor-guided or self-directed format, followed by a Theme Key finding Quote anatomy software across a wider range of anatomical regions, particularly
further assessment and collection of quaLitative feedback (POSt_teSt 2)' A final Visual Clarity CA improved visualisation of ocular structures |“Easier to see separate structures” thOSG thClt are difﬁCUl-t to ViSLl(ll.iSG, Clnd examine its imPClCt on LOng'tel‘m
assessment was conducted three months later to evaluate long-term retention 3D Orientation Helped spatial understanding “Helped orientate the eyeball” knowledge retention. Additionally, more research is needed to determine
(Post-test 3). Quantitative data were ClﬂClLySQd using non-parametric statistical Consolidation of knowledge Useful revision tool “Helped consolidate learning” optimaL methods of integration into medical curricula, incLuding the role of
tests, while quaLitative responses underwent inductive thematic cmalysis. Ethical Representation Prosections preferred for realism “What | will see in real life” tutor guidcmce versus independent Learning, and how individual learner
ClpprovaL wdas obtained, and all data were anonymised. Combined Use Students valued both modalities together “Need both as they supplement each other” differences (eg ViSLlOSpCltiClL ClbILIty) influence outcomes.
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	Introduction
	Anatomy underpins clinical practice, traditionally taught using cadaveric prosections, which remain the “gold standard” due to their realism, tactile experience, and ability to develop spatial understanding and professional skills. However, their use is limited by ethical, logistical, financial, and visualisation challenges - particularly in complex regions such as the head, neck, and ocular anatomy. Advances in educational technology have led to increasing use of 3D anatomy software, which offers flexible, accessible, and interactive visualisation of anatomical structures, with potential benefits for engagement and spatial learning. Despite this, current evidence on its effectiveness is inconsistent, with limited research on optimal implementation, long-term learning outcomes, and its use in challenging anatomical regions. This study addresses these gaps by evaluating the role of 3D anatomy software (Complete Anatomy) as an adjunct to prosections in teaching ocular anatomy, including its impact on student performance, perceptions, and methods of integration into medical curricula.
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	Discussion
	The findings indicate that while both groups showed significant improvement in assessment outcomes following traditional teaching with cadaveric prosections, the addition of 3D anatomy software did not result in a statistically significant further improvement in either short- or long-term performance. Similarly, no significant differences were observed between tutor-guided and self-guided use of the software. Despite this, qualitative findings highlighted that students valued the software for its visual clarity, ability to enhance 3D spatial understanding, and role in consolidating knowledge, with tutor guidance perceived as beneficial for explanation and interaction. Cadaveric prosections remained the preferred modality due to their realistic representation and relevance to assessments. Overall, the results suggest that 3D anatomy software is best used as a supplementary tool rather than a replacement for traditional methods, offering specific benefits for visualisation and revision but limited impact on measurable academic outcomes.

	Materials and Methods
	A mixed-methods study was conducted with Year 2 medical students to evaluate 3D anatomy software as an adjunct to prosection-based teaching of ocular anatomy. Participants first completed a baseline questionnaire (pre-test) assessing knowledge (SBA questions) and confidence (Likert scales). Following standard teaching with lectures and cadaveric prosections, a second assessment (Post-test 1) measured short-term learning gains. A subset of students then used Complete Anatomy software either in a tutor-guided or self-directed format, followed by a further assessment and collection of qualitative feedback (Post-test 2). A final assessment was conducted three months later to evaluate long-term retention (Post-test 3). Quantitative data were analysed using non-parametric statistical tests, while qualitative responses underwent inductive thematic analysis. Ethical approval was obtained, and all data were anonymised.

	Directions for future research
	Future research should involve larger, multi-institutional cohorts to improve generalisability and reduce bias, with randomised study designs where possible. Further studies should explore the effectiveness of 3D anatomy software across a wider range of anatomical regions, particularly those that are difficult to visualise, and examine its impact on long-term knowledge retention. Additionally, more research is needed to determine optimal methods of integration into medical curricula, including the role of tutor guidance versus independent learning, and how individual learner differences (e.g. visuospatial ability) influence outcomes.
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