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In recent years, with the development of new neurosurgical 
techniques and devices, increasingly advanced knowledge 
and techniques are needed to safely perform surgeries. Med-
ical accidents caused by surgeons performing procedures 
without sufficient experience have become a substantial 
challenge to society. Surgical training has always focused 
on learning in the operating room under the supervision of 
a senior surgeon. However, it is difficult to learn complicated 
anatomical structures and surgical approaches only by learn-
ing from the actual surgery. Therefore, there is an urgent 
need to build an educational programme for trainees with 
minimal risk to patients.

We are very interested in the recent review article by Iwa-
naga et al. [5]. These authors analysed 37 cadaveric anatomi-
cal feasibility studies and investigated the required for the 
work to be clinically applied and published. The analysis 
showed that approximately 22% of the studies were clini-
cally applied in the field of neurosurgery within 7 years after 
publication, and the median time until citation was 3.4 years 
[5]. In contrast, it has been reported that the time required 
for conventional clinical translational research to be applied 
clinically is 17 years [15]. Given that cadaveric anatomical 
studies are approximately 2.5 times faster than clinical trans-
lational research from the start of research to the treatment 

of patients, cadaveric research could be a potential strategy 
for advancing the field of neurosurgery. We applaud the 
work by Iwanaga et al. and thank these authors for provid-
ing valuable information.

The importance and necessity of the cadaver laboratory 
in the education of neurosurgeons have been widely recog-
nized internationally. Recently, even in developing countries, 
neurosurgical cadaver laboratories have begun to be estab-
lished with limited medical resources [18, 19]. In addition 
to surgical training, new surgical approach development by 
cadaveric research has been carried out in cadaver laborato-
ries [20, 21]. On the other hand, there is not a large number 
of cadavers available in each country [2, 3]. Recently devel-
oped three-dimensional (3D) print models may be promising 
solutions to the global shortage of cadavers [13]. In par-
ticular, disease-specific models such as those with cerebral 
aneurysms and brain tumours are becoming more accurate 
and are promising methods for preoperative simulation 
from a realistic perspective [1, 10, 11, 22]. However, due 
to the difficult construction of materials, some prototypes 
lacked brain tissue, and some used animal brain tissue [4, 
23]. The 3D model has not been sufficiently verified for its 
usefulness in comparison with the educational tools such as 
two-dimensional models developed for residents. In addi-
tion, multifaceted evaluations such as anatomical accuracy, 
usefulness as a surgical training model, and cost for new 
3D models should be continued, and comparison with CST 
should be performed.

In Japan, the Japan Surgical Society (JSS) cooperated 
with the Japanese Association of Anatomists (JAA) and 
drafted the “Guidelines for Cadaver Dissection in Educa-
tion and Research of Clinical Medicine” in 2012. With the 
establishment of a special committee by the JSS, all univer-
sities hosting cadaver surgical training (CST) are obligated 
to report the content of their CST implementation and their 
budgetary investment each year, considering the ethical 
importance of CST. Since this guideline was implemented, 
programmes for CST and organizations conducting cadaver 
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surgical research have gradually increased; approximately 
40% of medical universities conduct such activities [8, 17]. 
The field of neurosurgery accounts for approximately 10% 
of all CST activity (28/261 in the 2021 report). In this field, 
training in clinical surgical techniques using experimental 
animals, such as pigs, and artificial materials composed of 
biomaterials is not anatomically feasible.

However, we are concerned that research and develop-
ment (R&D) using cadavers is extremely scarce in Japan 
compared to other countries. Over the past 10 years, there 
have been 797 CST and cadaver-based R&D reports, and 
only 10 of these reports involved the use of cadavers for 
medical device R&D [17]. Efforts in this field in Japan have 
been delayed compared to other countries. Following CST, 
the spread of R&D with cadavers must be made an urgent 
priority in Japan [17]. If this situation does not improve, the 
development of “made-in-Japan” medical devices will be 
further delayed. Not only the JSS and JAA. However, also 
other related societies should share this concern.

The COVID-19 pandemic has had a serious impact on the 
provision of medical resources worldwide. According to a 
questionnaire survey of 34 neurosurgical centres in 26 coun-
tries, 80% of the facilities that responded were significantly 
restricted in their activities compared to before the pandemic 
[12]. Of further concern is the difficulty of conducting CST 
and cadaveric R&D due to the serious effects of COVID-
19 [9]. The length of time the active virus remains in the 
body after death, especially in the nasal cavity and trachea, 
has not been clarified. The risk of coronavirus infection in 
those who handle cadaver bodies has not been confirmed to 
be eliminated by the Thiel embalming method, which is the 
main method used in Japan and Europe [14]. In addition, it 
has been speculated that densely implemented CST tends to 
be avoided from the viewpoint of infection prevention. As a 
result, the number of cadavers provided by each university 
for CST has decreased in Japan from 256 reports in fiscal 
year (FY) 2019 (2019 Mar.–2020 Apr.) to 126 in FY2020. 
Few reports regarding the risk management of coronavirus 
infection in neurosurgical procedures have been published. 
Kim et al. examined particle aerosolization in endoscopic 
skull base surgery in a cadaveric study and reported that neg-
ative pressure facial antechamber effectively reduced scat-
tering [7]. In the field of otolaryngological surgery, whose 
procedures are similar to those of neurosurgery, the risk of 
exposure to coronavirus due to droplet and aerosol contami-
nation has been verified in cadaveric research [16]. However, 
during the COVID-19 pandemic, CST performed using per-
sonal protective equipment in a facility with sufficient infec-
tion control is promising as an educational method.

In addition, Japanese medical device manufacturers 
have previously conducted cadaveric verification tests of 
prototypes in medical device R&D at specialized facilities 
overseas. Due to the travel restrictions associated with the 

pandemic, these international activities have become diffi-
cult to implement. This situation clearly highlights the need 
to build an R&D platform in Japan [17].

The effectiveness of CST in the education of neurosur-
gical anatomy, which has been cultivated for many years, 
is significantly impaired by the COVID-19 pandemic, and 
new educational methodologies have begun to be sought [6]. 
However, the rapid benefits of CST and cadaveric research 
may shed light on the neurosurgical practices hampered 
by the pandemic. Surprisingly, 10 cadaveric R&Ds were 
reported last year, including new domestic robotic equip-
ment for urology and gastrointestinal surgery. Such research 
could help drive the continuation and development of CST 
and cadaveric research during the COVID-19 pandemic [5].
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