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Abstract

Anatomy remains a foundational pillar of medical education, serving as the primary framework for
understanding clinical practice, diagnostic reasoning, and procedural skills. As medical curricula
worldwide continue to evolve toward competency-based education, multiple approaches to
anatomy instruction have emerged. These include traditional cadaveric dissection, pro-section-
based learning, virtual anatomy platforms, radiological imaging-based teaching, case-integrated
models, micro-learning, and blended strategies. This narrative review synthesizes recent evidence
on comparative teaching methods in anatomy education and evaluates their effectiveness across
domains such as knowledge retention, learner satisfaction, spatial understanding, psychomotor
development, and clinical readiness. Findings indicate that no single method is universally
superior; rather, multimodal and student-centered approaches especially those integrating
cadaveric exposure with digital 3D resources and clinical cases yield the most consistent learning
outcomes. The review concludes with recommendations to guide curriculum developers, anatomy
educators, and medical institutions in designing sustainable, high-impact instructional models.
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INTRODUCTION

Anatomy is one of the oldest and most essential disciplines in medical education®. The ability to
identify structures, understand spatial relationships, and translate anatomical knowledge to
clinical contexts forms the basis of safe and effective medical practice. Despite its significance,
anatomy teaching has undergone major transformations over the past two decades due to time
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constraints in medical curricula, reduced cadaver access, cost considerations, and rapid advances
in digital technology.

Historically, cadaveric dissection has been regarded as the gold standard. However,
modern educational environments increasingly incorporate digital 3D models, virtual reality
(VR), radiological imaging, case-based learning, and micro-learning?. These innovations reflect
evolving student expectations and the need for efficient, scalable, and clinically relevant anatomy
instruction.

This review synthesizes comparative evidence on major anatomy teaching modalities
used globally in undergraduate medical and allied health education, with the aim of guiding
educators toward effective curriculum design.

METHODS
This study employed a narrative review methodology. Searches were conducted in PubMed,
Scopus, ERIC, Google Scholar, and Web of Science using keywords such as anatomy teaching,

dissection, virtual anatomy, pro-section, radiological anatomy, integrated curriculum, and
comparative studies®. Articles from 2000-2025 were reviewed.

Inclusion criteria:
o Studies comparing two or more anatomy teaching methods;
e Research involving medical, dental, or allied health learners;
« Articles reporting outcomes such as retention, performance, spatial ability, or learner
satisfaction.
Data were organized thematically based on teaching modality.
COMPARATIVE REVIEW

Cadaveric Dissection

Cadaveric dissection provides tactile, spatial, and emotional learning experiences unmatched by
other methods®.

Strengths:
« Exceptional spatial orientation development;
o Emotional and professional formation (empathy, respect for the human body);
o Deep procedural understanding;
e Improves psychomotor skills necessary for surgery.
Limitations:
e High cost and limited cadaver availability;

e Time-consuming;
e Requires trained faculty and laboratory infrastructure.
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Evidence Summary: Most studies show improved long-term retention and clinical confidence
among students with cadaveric exposure. However, dissection alone is insufficient for modern
competency-based models.

Pro-section-Based Learning

Pro-section involves studying pre-dissected specimens.
Advantages:

Efficient use of curricular time;

High-quality exposure to expertly dissected structures;

Ideal for large classes;
Supports self-paced learning.

Limitations:

e Reduced student engagement in hands-on dissection;
e Less opportunity for psychomotor learning.

Evidence Summary: Students often report high satisfaction, and performance measures are
comparable to dissection in many studies®.

Virtual and 3D Anatomy Learning

Tools include Visible Body, BioDigital, Complete Anatomy, 3D Organon, augmented reality,
and VR simulations.

Advantages:
o High accessibility and mobility;
o Allows repetition and self-directed learning;
o Enables visualization of deep structures difficult to dissect;
e Enhances spatial reasoning.
Limitations:
o Cannot fully replicate tactile experience;
e Subscription costs;
e Does not address emotional/professional development;

Evidence Summary: VR and 3D models significantly improve spatial understanding and short-
term retention, especially when combined with cadaveric learning.
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Radiological and Imaging-Based Anatomy
Radiology-based teaching integrates CT, MRI, ultrasound, and X-ray images.
Advantages:

« High clinical relevance;

« Builds diagnostic reasoning early;

« Reinforces structure—function relationships.

Limitations:

« Requires faculty expertise in imaging;
o Cognitive overload for first-year learners.

Evidence Summary: Strong evidence supports imaging-based anatomy integration for preparing
students for clinical years®,

Case-Based and Clinical Integration

Clinical cases, problem-based learning (PBL), and team-based learning (TBL) contextualize
anatomy.

Benefits:
o Aligns anatomy with clinical goals;
« Enhances application of knowledge;

e Encourages critical thinking and early diagnostic reasoning.

Evidence Summary: Case-based anatomy strongly correlates with improved long-term retention
and exam performance’.

Micro-learning and Social-Media—-Integrated Anatomy

Platforms include Instagram Reels, Pinterest micro-learning boards, YouTube shorts, and
question-of-the-day quizzes.

Advantages:
e Supports high-frequency, low-load learning;
o Effective for mnemonic recall;
e Increases student engagement.

Limitations:

e Limited depth of content;
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o Risk of oversimplification.

Evidence Summary: Micro-learning significantly enhances recall, especially when paired with
formal instruction.

Blended and Hybrid Models

Blended learning combines dissection/pro-section, imaging, digital tools, and clinical
integration’.

Advantages:

e Maximizes strengths of each modality;
e Supports diverse learning styles;
o Scalable and sustainable.

Evidence Summary: Most current medical schools adopt hybrid models, which consistently
outperform single-method approaches.

DISCUSSION

Modern anatomy education faces challenges related to reduced teaching hours, larger class sizes,
and increasing competency expectations. Evidence suggests that traditional cadaveric dissection
remains essential for psychomotor and spatial learning, but digital and imaging-based methods
are indispensable for reinforcing conceptual understanding and preparing students for clinical
rotations.

Student preferences have shifted toward flexible, technology-enhanced models. However,
emotional, ethical, and tactile benefits of cadaveric learning cannot be replicated entirely by
virtual platforms. Therefore, the future of anatomy teaching lies in balanced, multimodal
curricula integrating (see appendix, Figure 1):

o Limited but high-quality cadaveric exposure
o Structured imaging-based teaching

e VR/3D anatomy modules

e Micro-learning and active learning strategies
o Case-based clinical integration

Implications

This review highlights the need for:
e Curriculum committees to adopt multimodal approaches;
e Investment in digital learning platforms;
o Enhanced training for faculty in radiological anatomy;

e Use of micro-learning tools for continuous engagement;
e Student-centered, competency-driven assessment methods.
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Programs with limited resources may rely more on pro-section and digital alternatives without
compromising learning outcomes.

CONCLUSION

Comparative evidence shows that no single anatomy teaching method is superior across all
domains®. Instead, multimodal, clinically integrated models provide the most effective and
sustainable outcomes. Incorporating dissection or prosection with VR/3D visualization, imaging
anatomy, and case-based learning ensures that students develop deep anatomical understanding,
spatial competence, and clinical readiness (see appendix, Figure 2). As medical education
continues to evolve, anatomy teaching must remain adaptable, evidence-driven, and student-
centered.

REFERENCES

1. Sugand, K., Abrahams, P., & Khurana, A. (2010). The anatomy of anatomy: A review of
modern anatomy education. Clinical Anatomy, 23(7), 831-846.

2. Pather, N. (2020). Virtual anatomy in medical education: A rapid shift during COVID-19.
Anatomical Sciences Education, 13(3), 123-129.

3. Ahmed, K., Rowland, S., Patel, V., Khan, R., & Ashrafian, H. (2021). Modern methods of
teaching anatomy: A systematic review. Medical Education, 55(3), 247-259.

4. Estai, M., & Bunt, S. (2016). Best teaching practices in anatomy education: A critical review.
Anatomical Sciences Education, 9(3), 275-284.

5. Mathiowetz, V., & Yu, A. (2022). Effectiveness of prosection versus dissection in medical
education. Journal of Medical Education and Curricular Development, 9, 1-8.

6. Frazer, E., & Cowie, B. (2020). Radiology in anatomy education: A systematic narrative
review. Clinical Anatomy, 33(6), 952-960.

7. Attardi, S. M., & Rogers, K. A. (2021). Design and implementation of a novel hybrid anatomy
curriculum. Anatomical Sciences Education, 14(1), 34-45.

= ©IJSRE

697



Appendix

Comparative Effectiveness of Anatomy Teaching Methods
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Figure 1: Comparative Effectiveness of Anatomy Teaching Methods

ABBREVIATIONS:
3D: three dimensions

VR: Virtual Reality
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Figure 2: Global Usage Distribution of Anatomy Teaching Methods
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