
The role of 3D printing in anatomy education 
and surgical training:  A narrative review 

Background

Three-dimensional printing (3Dp) concerns the production of
accurate 3D objects from a processed data set and is therefore
appropriate for the production of anatomical models from
clinical images. It is important to determine the best evidence
supporting the use of this technology and to establish factors
relating to successful practical usage in education. We have
conducted a narrative review to identify recent literature
describing primary research with respect to evaluation of 3Dp
in anatomy education and surgical training. We have also
investigated the utility of 3Dp in medical practice and research
in order to illustrate the broad applications of 3Dp in medicine.
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Advantages in Education and Training

• Evidence supports value versus cadaveric dissection and virtual models
• Students perceive 3D printed resources favourably
• Can produce highly detailed, accurate, durable and high quality models
• Can provide a tactile and visual learning experience
• Can serve as substitute for poor quality or damaged prosections
• Can present anatomical variations and pathologies
• Can allow self-directed learning outside of the laboratory
• Can mitigate health and ethical concerns of biological specimens
• Multi-material printing and colour-coding of tissue types are possible
• Can be used in surgical planning, as navigational guides and as implants
• Can improve interdisciplinary communication and teamwork
• Can serve as interactive visual aids for case-based discussions

Limitations in Education and Training

• Tissue realism is limited versus cadaveric specimens
• Few published experimental studies on 3D printing
• Not always possible to replicate very small structures
• Not always practical to include all structural detail in the region of interest
• Costs and time can vary greatly depending on usage

Medical Usage and Research

3Dp is effective method for producing various devices across a
range of specialty fields, including bioengineering, pharmacology,
medical instrument production, forensic science and medical
science. 3Dp allows detailed control of several aspects of tissue
engineering such as pore geometry, size, interconnectivity and
spatial distribution within tissue scaffolds.

Take Home Message

While we conclude that the current literature supports incorporation of
anatomical 3Dp models into education and training as a supplement to standard
methods, this narrative review is intended as the basis of a future systematic
review and meta-analysis of 3Dp, in anatomy, surgery and medicine.

Narrative Review Method

A student partnership approach was utilised whereby
undergraduate students have led the review process and have
worked collaboratively with academic educators. Terms related
to 3Dp were agreed upon and PubMed searches identified
primary studies published up to March 2017. Relevant reports
were assessed against the PRISMA checklist and assessed for
compliance with relevance to the topics of undergraduate
anatomy education, postgraduate surgical training, medical
usage and medical research.
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Figure 1: 3D printed heart models

Figure 2: 3D printed anatomical models


