
Brain and Spine 4 (2024) 102839

Available online 23 May 2024
2772-5294/© 2024 The Authors. Published by Elsevier B.V. on behalf of EUROSPINE, the Spine Society of Europe, EANS, the European Association of Neurosurgical
Societies. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

A spotlight on cadaveric dissection in neurosurgical training: The perspective of the EANS young 
neurosurgeons committee 

To the Editor 

Cadaveric dissection is believed to be a key cornerstone in surgical 
education and practice, fostering the acquisition of anatomical knowl
edge and operative understanding required for neurosurgeons. Inspired 
and elevated by the pioneering work of Professor Albert L. Rhoton Jr., 
anatomical studies continue to have a central role in enhancing 
knowledge and proficiency of neurosurgical trainees (Matsushima et al., 
2018a). 

As the Young Neurosurgeons’ Committee of the European Associa
tion of Neurosurgical Societies (EANS), we aim to highlight the pivotal 
role of cadaveric dissection in neurosurgical training and its future 
educational perspectives. 

1. Enhancing anatomical knowledge 

Cadaveric dissection offers a unique opportunity for trainees to 
explore the complexity of neuroanatomy in a safe but realistic envi
ronment. Performing meticulous dissections, young neurosurgeons can 
develop a better understanding of the three-dimensional (3D) relation
ships between neural structures, improving their spatial perception as 
well as microsurgical dexterity. Further, this hands-on experience allows 
trainees to appreciate the tactile feedback and nuances of tissue 
handling, providing a solid foundation for decision-making during sur
gical procedures. 

The philosophy of Prof. Rhoton, “We want perfect anatomical dis
sections, because we want perfect surgical operations,” as he eloquently 
instilled in his fellows and students, symbolizes a crucial purpose of 
specimen employment (Matsushima et al., 2018b). Although 
time-consuming and complex, conducting exquisitely detailed dissec
tions – and documenting these specimens in high-quality images and 
cutting-edge formats – fosters a comprehensive enhancement of surgical 
skills and ultimately improves patient care. 

Cadaveric dissection not only facilitates individual skill development 
but also provides the opportunity for team-based learning, along with 
the acquisition of shared knowledge. Through collaborative anatomical 
studies, trainees can exchange ideas, discuss anatomical variations, and 
develop innovative approaches to surgical challenges. This teamwork- 
oriented environment promotes a culture of continuous learning and 
mutual support, mirroring the multidisciplinary nature of modern 
neurosurgical practice. 

Over the years, the EANS has strongly supported cadaveric training 
in the European scenario (Moiraghi et al., 2020; EANS Hands-on Cour
ses). A dedicated EANS hands-on section and several EANS hands-on 
courses have been established since 2012. These courses have aimed 
to methodically cover the areas of interest in neurosurgical training 
through tailored hands-on activities. They are designed to provide 

valuable educational experience at all levels, from young neurosurgeons 
in the early years of their training to seasoned neurosurgeons looking to 
brush up on specific approaches or widen their subspecialty knowledge. 
These courses include the EANS hands-on course - Lyon, cranial and 
spinal step I and II courses, regular and advanced microsurgery courses, 
the skull base section course, the white matter dissection course, and 
many others. (EANS Hands-on Courses) 

The environment of neurosurgical training has changed over the last 
decades, partly due to implementation of working hours regulations for 
trainees with subsequent reduction in case load, and an increased 
emphasis on elevated quality standards (Stienen et al., 2020). Further, 
the high cost of cadaveric specimens, in combination with logistical and 
ethical considerations, often restricts the availability of cadaveric 
dissection opportunities across Europe (Zoia et al., 2022). As a result, 
there is a growing need to explore and develop alternative methods for 
effectively training young neurosurgeons from a surgical standpoint. 

2. Future perspectives 

Given recent technological advancements, specimen dissection can 
be captured with 3D acquisition techniques for educational purposes. 
Stereoscopic images, 3D videos, 3D printing, and interactive 3D models 
are widely used to allow us to critically perceive the 3D anatomical 
relationships between neural structures. Such an approach provides a 
more realistic anatomical view instead of the limited, 2-dimensional 
images we are used to from textbooks (Vezirska et al., 2022). 

Photogrammetry, a technique that captures a 360-degree scan of an 
object and converts it into a 3D digital file, has emerged as a valuable 
tool in anatomical education (Krogager et al., 2024). This innovative 
tool allows learners to navigate 3D models on their laptops or mobile 
devices, enabling interactive exploration of complex anatomical struc
tures and surgical approaches in a realistic and immersive fashion. 
Notably, these models can be accessed on open-access platforms – such 
as the 3D Atlas of Neurological Surgery® (3D Atlas of Neurological 
Surgery) – thus providing easily accessible means of anatomical edu
cation. Further, 3D digital files can be visualized using augmented and 
virtual reality (VR), enhancing learners’ engagement and immersion 
(Trandzhiev et al., 2024). Incorporating VR into neuroanatomical edu
cation offers several advantages over traditional 3D techniques, partic
ularly in addressing challenges associated with working on specimens 
over an extended time period. These challenges include the drying out or 
deterioration of anatomical specimens over time, as well as the irre
versible tissue damage caused by dissecting superficial layers to access 
deeper structures. With VR technology, learners can overcome these 
obstacles. VR allows them to reexamine any dissection layer at any time 
throughout their course, providing the flexibility to analyze structures 
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repeatedly in self-study or multilayer scenarios. Moreover, learners can 
actively engage by taking notes in the virtual environment, thereby 
reinforcing their knowledge and understanding. However, from a sur
gical standpoint, cadaveric dissection remains the most realistic way to 
practice haptics and appreciate nuances of tissue handling. 

Overall, we believe that VR represents a valuable adjunct to tradi
tional cadaveric-based learning methods. 

These cutting-edge 3D techniques hold great potential and represent 
a promising avenue for neuroanatomy learning. As such, the EANS 
Young Neurosurgeons’ Committee actively supports and promotes the 
use of the 3D Atlas of Neurological Surgery®, a digital collection of 
photorealistic dissection-based interactive 3D models (3D Atlas of 
Neurological Surgery). 

3. Final remarks 

Cadaveric dissection remains a crucial tool for neurosurgical 
trainees, embodying the legacy of Prof. Rhoton and his pioneering work 
in advancing neuroanatomy. Through this hands-on experience, young 
neurosurgeons can gain a comprehensive understanding of neuro
anatomy, refine their surgical skills, and foster collaboration within the 
field. 

As the EANS Young Neurosurgeons’ Committee, we firmly believe 
that integrating cadaveric dissection into neurosurgical training is 
fundamental to raise competent and compassionate neurosurgeons. 
Likewise, we advocate for the continued support and recognition of 
innovative technological tools providing advanced neuroanatomical 
visualization as a valuable component of neurosurgical education. Such 
cutting-edge methods can enhance traditional neuroanatomical teach
ing methods or even provide advanced neuroanatomical training when 
the option of cadaveric dissection is limited. 
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