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Abstract

The “Guidelines for Cadaver Dissection in Education and Research of Clinical Medicine” drafted by the Japan Surgical
Society (JSS) and the Japanese Association of Anatomists in 2012 helped dispel legal concerns over cadaver surgical training
(CST) and the usage of donated human bodies for research and development (R&D) in the country. Subsequently, in the fiscal
year 2018, the Ministry of Health, Labour and Welfare increased the funding for CST, prompting its wider implementation.
This study analyzed data obtained in 2012-2021 through the reporting system of the JSS-CST Promotion Committee to map
the usage of cadavers for clinical purposes, specifically education and R&D, in Japan. We found that the number of medical
universities using cadavers for CST and R&D programs was just 5 in 2012, and it reached 38 for the decade. Thus, about half
of Japan’s medical universities implemented such programs over the period. Meanwhile, the total number of programs was
1,173. In the clinical field, the highest number of programs were implemented in orthopedics (27%), followed by surgery
(21%), and neurosurgery (12%). Based on the purpose, the most common objective of the programs (approximately 70%)
was acquiring advanced surgical techniques. Further, the highest number of programs and participants were recorded in
2019 (295 programs, 6,537 participants). Thus, the guidelines helped expand cadaver usage for clinical purposes in Japan.
To further promote the clinical usage of cadavers in medical and dental universities throughout Japan, sharing know-how
on operating cadaver laboratories and building understanding among the general public is recommended.
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Introduction

Since the Japan Surgical Society (JSS) and the Japanese
Association of Anatomists (JAA) published the “Guide-
lines for Cadaver Dissection in Education and Research
of Clinical Medicine” in 2012 (revised in 2018; JSS and
JAA 2018), legal concerns regarding the implementation of
cadaver surgical training (CST) and the usage of human bod-
ies for research and development (R&D) have been resolved
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(Shichinohe and Kobayashi 2021). The path to the publica-
tion of the guidelines was as follows: In 1997, a workshop on
dental implant procedures organized by a company in Japan
invited intense media scrutiny over the use of imported cra-
nial cadavers. Responding to the news reports, the former
Ministry of Health and Welfare warned that improper CST
implementation could result in corpse damage, which is
considered a crime under the Penal Code of Japan. With
this, CST became a legal “gray zone” and universities were
forced to limit themselves to “clinical anatomy studies” per-
formed under the supervision of their faculty of anatomy.
Since CST was not established as a training program in
Japan, a large number of surgeons attempting to learn new
surgical techniques, such as endoscopic surgery, had to travel
overseas for such training.
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Gradually, growing demand for CST among surgeons
seeking to advance their surgical skills became a critical
issue. This led late professor Satoshi Kondo of Hokkaido
University to conduct two studies, “Survey of Training Sys-
tems for Surgical Skills and Procedures” and “Study Group
for Future Training Systems of Surgical Skills and Proce-
dures” using grants from the Ministry of Health, Labour
and Welfare (MHLW). These researches, that covered fis-
cal years (FY) 2008 to 2010, examined the status of sev-
eral types of surgical training, including CST, in Japan and
worldwide. In the final year of these researches, the “Draft
of Guidelines for Cadaver Dissection in Education and
Research of Clinical Medicine” was proposed to dispel the
legal uncertainty over the implementation of CST. Based on
this draft, the “Guidelines for Cadaver Dissection in Educa-
tion and Research of Clinical Medicine” were published in
2012 by JSS and JAA.

The guidelines lay down some rules for CST and the
clinical usage of cadavers for R&D, such as for developing
novel surgical procedures and medical devices. They restrict
the implementation of CST and R&D to the campuses of
medical universities (including medical colleges and dental
universities and colleges). They require centralized manage-
ment of cadavers by the department of anatomy in each uni-
versity. Registered donors need to be informed about CST
and the clinical usage of cadavers for R&D, which differ
from human body dissections performed at the undergradu-
ate level. Written and advance consent needs to be obtained
from the deceased prior to their death for the use of their
body for CST and R&D. Further, consent must be obtained
from their family as well. An expert committee needs to be
established within a university to monitor the clinical usage
of donated cadavers. As per the guidelines, the committee
must coordinate each CST and R&D with the department of
anatomy and review the protocols before submitting them to
the ethics committee. The expert committee must summarize
the contents of the implementation of the program, includ-
ing the details of the training program, operating costs, and
conflicts of interest (COI), and the summaries are required to
be reported to the CST Promotion Committee (CST-PC) of
JSS using the prescribed form. According to the guidelines,
from a medical safety perspective, it is desirable that doctors
who do not belong to the university can also participate in
the CST program. In addition, as per the “Recommendations
on the Usage of Cadavers in Clinical Research of Medi-
cine,” published by the CST-PC of JSS in 2020 (JSS CST-
PC, 2020), the usage of cadavers for R&D must comply with
the "Ethical Guidelines for Medical and Biological Research
Involving Human Subjects” published by the Japanese gov-
ernment as well as the “Guidelines for Cadaver Dissection
in Education and Research of Clinical Medicine”.

From FY 2012, the MHLW started a competitive grant for
covering CST expenses of universities under the “Training
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project for improving practical surgical procedural tech-
niques”. Under the grant, approximately 45 million Japanese
yen was provided every year to six universities located in
each of six areal blocks in Japan. The aim was to promote
CST and contribute to public welfare by improving medical
safety (Kobayashi and Nudeshima 2018). Subsequently, in
FY 2018, the ministry raised the annual grant for CST to
approximately 300 million yen, out of which 200 million
yen was meant for acquiring equipment and 100 million yen
for covering the expenses of running CST programs of two
universities in each of the six areal blocks. The grants con-
tinued into FY 2022. All these developments paved the way
for more widespread adoption of CST and usage of cadavers
in clinical research and medical device development.

This study is the first to analyze and quantify all CST and
R&D programs reported to CST-PC of JSS in the decade
since the 2012 guidelines were published.

Materials and methods
Reporting system for CST and data analysis

The 2012 guidelines require university committees to sub-
mit reports on each CST program to the CST-PC of JSS.
In accordance with the CST-PC reporting system, reports
of the programs implemented from April of the previous
year to March of the current year must be submitted by July
15 of each year. The items that committees need to report
are listed in Table 1. The CST-PC evaluates whether the
implementation of the program is appropriate and recom-
mends corrective action, if necessary. We analyzed reports
registered in the reporting system between 2012 and 2021.
The raw data for each item were further reclassified based
on criteria discussed below and the analyzed data were rep-
resented by the median and the values of 25% and 75% per-
centiles were shown in the parentheses.

Year of implementation

For some programs that had multiple implementation dates
spanning years, the year of implementation was set as the
starting date of the implementation.

Names of universities and colleges

Even if multiple reports were registered by the universi-
ty’s medical school and university hospital, or by different
branches of medical centers of the same university hospital,
they were all compiled under the name of the university.
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Table 1 List of items covered by CST reports

Items Details of Items

Organization University Name, Expert Committee (Details), Anatomy Department & Supervisor

Programs, Program Name, Representative: Name & Affiliation, Clinical Fields, Hosted by Academic Societies (Y/N), Ethics Review
Overview (Details)

Program Education: E-a, E-b, E-c, R&D: R-a, R-b, R-c

Objectives

Programs, Date, No. of Sessions, Implementation Time, Report on Implementation (Details), Report of Usefulness (Details)
Details

Participants, Trainee: Hands-on Training, Trainee: Observation Practice, Trainer & Lecturer, Tasks, Supervisor

Role & No

Participants, University, Affiliate Hospital, Participation by Public Offering, Others

Affiliation & No

Cadavers No. of Used, Preservation Procedure, Body Parts Used

Balance Income
Companies

Balance Expenses

Conflict of Interest

Participation Fee: Details & Total, Support from University, Public Funds &Academic Societies, Support from Private

Equipment: Purchase or Rent, Consumables, Lecturer/ Honorarium, Personnel Expenses, Administrative Expenses, Others

Financial support: Name of Company & Amount, Provision of Equipment (Details), Provision of Labor (Details)

The major items that need to be filled by university committees filing CST reports online

E-a basic medical techniques, E-b standard surgical techniques and medical procedures, E-c advanced surgical techniques and medical pro-
cedures, R&D research and development, R-a research of clinical anatomy, R-b research and development of novel surgical procedures, R-c

research and development of medical devices

Classification of clinical fields

The university departments and clinical units implement-
ing CST or research were reclassified into surgery (such
as gastroenterological, cardiovascular, respiratory, breast,
and pediatric surgery), orthopedics, neurosurgery, otorhi-
nolaryngology, urology, obstetrics and gynecology, plastic
surgery, ophthalmology, dentistry and oral surgery, emer-
gency and intensive care unit (ICU), anesthesiology, internal
medicine, and clinical training center. The skills training for
general intervention procedures conducted by clinical train-
ing centers was not reclassified in the clinical field and was
described as it was.

Purpose of the programs

The purpose of cadaver usage was broadly categorized into
two types: education/surgical training (E) and R&D (R). Cat-
egory E was further subdivided into three categories based
on the level of education: E-a, basic medical techniques
such as tracheal intubation and chest tube insertion; E-b,
standard surgical techniques and medical procedures in each
field of surgery such as laparoscopic cholecystectomy and
colectomy in gastrointestinal surgery; E-c, advanced surgical
techniques and medical procedures such as robotic surgery
in each field. Category R was also subdivided into three
categories according to the purpose of R&D: R-a: research
of clinical anatomy to further knowledge regarding accurate
and safe operations; R-b: research and development of novel
surgical procedures, for example development of a novel

approaches to target organs based on anatomical rational-
ity; R-c: research and development of medical devices such
as developing a new surgical robot. Since multiple descrip-
tions could be selected for each report, duplicate counts were
allowed in the aggregation.

Number of cadavers used and preservation
procedures

The number of cadavers was determined based on their total
count. Since cadavers are usually used by multiple programs,
it was difficult to determine the actual number of cadavers
used over an entire study. Some programs reported multi-
ple preservation procedures to embalm cadavers; therefore,
duplicate counts were allowed in the tally. Further, descrip-
tions of frozen, fresh and frozen, and unfixed cadavers were
categorized as “unfixed.”

Number of participants and participation fee

Since 2019, when the electronic registration system was
launched, participants with medical or dental license were
categorized into “trainees” (hands-on training, observation
practice), “trainers” or “lecturers,” “doctors in charge of
management tasks,” and “supervision doctors from the fac-
ulty of anatomy.” The participants were further categorized
based on their affiliation: “university,” “affiliate hospitals,”
and “others.” For data registered up to FY 2018, partici-
pants were divided into “participants” and “observers” and
their affiliation information was recorded. Further, for this
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analysis, all participants (medical and dental doctors) were
counted and classified into two categories: on-campus and
off-campus (including affiliated hospitals, by public offer-
ing, and others). In the records concerning the participation
fee, some reports listed multiple participation fees, such as
hands-on and observation fees. In the case of multiple par-
ticipation fees, the highest fee was used for the analysis.

Program expenses

Since multiple trainings or research were conducted under
some programs, the total expenditure per session was cal-
culated by dividing the total expenses by the number of
sessions.

Conflict of interest

For the analysis of each program, any financial support, pro-
vision of equipment, or labor by a company was described
as a COL. The provision or rental of equipment, whether on
payment or free of charge, was considered a COI because
rental fees can be set arbitrarily by companies. Further, guid-
ance from company staff on the proper use of equipment and
the use of company staff for transporting the equipment for
the program were regarded as a COI, regardless of whether
any payment was made or not.

Ethical considerations

All programs conducted at the universities were approved
by their respective ethical boards. In addition, anonymized
data reported to the JSS, in accordance with the guidelines,
were used for the current study.

Results

Number and names of universities implementing
CsT

When the 2012 guidelines were published, there were just
5 universities implementing CST. By 2019, their number
increased to 31, and the total number further climbed to
38 by the end of the study period (Tables 2, 3). During the
study period, 38 out of the 81 (47%) medical universities and
colleges, 28 out of the 50 (56%) national and public univer-
sities, and 10 out of the 31 (32%) private universities and
colleges submitted CST reports. No program was reported
from dental colleges and universities.
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Trend of program implementation, participation

We recorded 1,200 reports on the system for 2012-2021.
After excluding duplicate reports for resubmissions, the
total number of programs was 1,173 (Fig. 1, Table 3). The
data for programs and implementations in 2021 was from
January to March 2021 in FY 2020. The number of sessions
was different from the number of programs because some
programs implemented multiple sessions. The total number
of sessions was 2,677 (Table 3). In 71% of the programs,
sessions of CST and other activities were reported as one-
time implementations, while others reported repeat sessions
up to 50 times by program. During the decade from 2012 to
2021, the highest number of programs (295) and sessions
(504) were recorded in 2019 (Fig. 1, Table 3). The higher
figure can be attributed to the expansion of MHLW funding
for CST programs from FY 2018.

Following the COVID-19 pandemic and restrictions on
social activities in Japan from April 2020, the number of
participants in the FY 2020 showed a decline to 66% com-
pared to 2019. The acceptance of off-campus participants
also fell from 54 to 41%. Even under the impact of COVID-
19, some CST implementation appeared to have continued
since the risk of infection from cadavers is less likely. Most
of the facilities have allegedly rejected the acceptance of
dead bodies suspected to be infected with COVID-19, and
some facilities introduced biological testing of COVID-19.
Moreover, conducting CST in dissection rooms with well-
ventilated environments and participants’ wearing full per-
sonal protective equipment minimized the risk of infection
(Kobayashi and Schichinohe 2021).

Classification of clinical fields and program purpose

The number of programs classified by clinical fields is
shown in Fig. 2. The highest number of programs were
implemented in orthopedics, followed by surgery, neuro-
surgery, and otorhinolaryngology.

The aggregate data by purpose are described in Fig. 3.
About 70% of the programs focused on surgical education.
Whereas the usage of cadavers for the research and devel-
opment of medical devices (R-c) was 5% (61), and only 19
programs (1.6%) were solely conducted for R-c.

Number of cadavers used and preservation
procedures

In most cases, a single cadaver was used for multiple pro-
grams. Thus, the actual number of cadavers used through-
out a program could not be determined. However, the total
number of cadavers used was 4,492 (Table 3). For preserving
the cadavers, some programs applied multiple procedures
and aggregated 1,260 procedures for 1,173 implementations,
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Table 2 List of universities
implementing cadaver surgical
training for research and
development

Area and percentage of imple-

National and Public Universities

Private Universities

mentation
Hokkaido and Tohoku 5 out of 8 universities 1 out of 2 universities
60% (6/10) Hokkaido University Iwate Medical University

Kanto-Shinetsu
30% (8/27)

Tokai-Hokuriku
55% (6/11)

Kinki
58% (7/12)

Chugoku-Shikoku
80% (8/10)

Kyushu
27% (3/11)

Total
47% (38/81)

Sapporo Medical University
Tohoku University

Yamagata University
Fukushima Medical University

4 out of 9 universities
Gunma University

Chiba University
Yokohama City University
Niigata University

4 out of 8 universities
Hamamatsu University School
of Medicine

Nagoya University

Nagoya City University
Toyama University

5 out of 8 universities

Kyoto University

Kyoto Prefectural University
Osaka University

Osaka Prefecture University
Kobe University

8 out of 9 universities
Tottori University
Shimane University
Okayama University
Hiroshima University
Yamaguchi University
Tokushima University
Ehime University
Kagawa University

2 out of 8 universities
Nagasaki University
Oita University

56% (28/50)

4 out of 18 universities

and colleges

Dokkyo Medical University
Tokyo Medical University
Keio University

Kitasato University

2 out of 3 universities
Aichi Medical University
Fujita Health University

2 out of 4 universities
Kansai Medical University
KINDAI University

0 out of 1 university

1 out of 3 universities

University of Occupational
and Environmental Health,
Japan

32% (10/31)

Total number of universities and colleges with faculty/school of medicine in Japan: 81

Total number of universities and colleges with faculty/school of dentistry in Japan: 29

Number of reports obtained from dental colleges: zero

Table 3 Annual trend of cadaver surgical training and clinical usage of cadavers

No. of / year 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 Total
Universities 5 7 10 11 13 14 15 31 31 26 38*
Programs 4 22 38 57 87 94 77 125 295 248 126 1,173
Sessions 80 131 182 125 263 235 171 385 504 420 181 2,677
Cadavers 83 135 213 220 482 408 380 646 950 690 285 4,492
Participants 21 422 896 1,599 2,553 2,291 2,181 3480 6,537 4,294 1,849 26,123
Off-campus Participants 0 215 542 864 1,409 1,146 1,365 1,931 3,529 1,748 602 13,351

Four programs were implemented in 2011, the year before the “Guidelines for Cadaver Dissection in Education and Research of Clinical Medi-

cine” were published

*The number indicates the total number of universities that have ever implemented cadaver surgical training or used cadavers for clinical pur-

poses
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Fig. 1 Annual trends in the
number of programs and partici-
pants. The annual breakdown
of the number of programs is
shown in the line graph. The
breakdown of the total number
of participants and the number
of off-campus participants

by year are shown in the bar
graphs. Total: Total number
of medical and dental doctors.
Off-campus: Number of par-
ticipants who do not belong to
a university, doctors belonging
to affiliated hospitals, trainees
through public offerings, and
other doctors are included in
this category

Fig.2 Number and percentage
of programs classified by clini-
cal fields. The programs are cat-
egorized into each clinical field
based on the affiliation of the
implementation representative.
The percentages and number of
program implementations for
each category are shown in the
figure. The percentage of each
field is calculated by dividing
the number of implementa-
tions by the total number of
implementations (1,173). ICU
intensive care unit

Number of Programs

350 7 7000
300 | 1 6000
o | T Fregrams 45000 z
7 Participants (Total) %
200 - Participants (Off-campus) 14000 o
150 3000 %-
100 F {12000 2
50 - +4 1000
o L = i i i : i : i i SHI IS
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
Orthopedics 27% (314)
Surgery | 21% (249)
Neurosurgery | 12% (141) |
Otorhinolaryngology | 11% (128) |
Dentistry and Oral Surgery E
Plastic Surgery @)
Emergency and ICU 4% (1)
Urology I«dS)
Anesthesiology @4)
Obstetrics and Gynecology 3% (40)
Internal Medicine Dl% (16)
Ophthalmology D 1% (14)
Clinical Training Center ﬂ 0% (2)
0 5 10 15 20 25 30 %

with 844 fixed by the Thiel embalming method (Thiel 1992)
(67%), 231 were unfixed (18.3%), 154 were fixed by forma-
lin (12.2%), 26 were preserved by the saturated salt solution
method (Coleman and Kogan 1998; Hayashi et al. 2014)
(2.1%), and 5 were others and unspecified (0.3%) (Fig. 4).
The main reasons for preferring the Thiel method are as
follows: the condition of the organs is similar to that of
unfixed cadavers, capable of simulating laparoscopic sur-
gery; through formalin in the fixation solution, same as
formalin-fixed cadavers, the cadavers can be preserved at
room temperature, eliminating the risk of infection during
the operative procedure.

Only 7 out of the 38 (18%) universities that imple-
mented CST provided unfixed cadavers. The preparation of
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an unfixed cadaver requires equipment (such as a freezer)
and biohazard precautions. When we compared preserva-
tion procedures in the top four clinical fields, Thiel fixation
was most frequent throughout; unfixed cadavers tended to
be preferred in orthopedics, while formalin-fixed cadavers
were in neurosurgery (Fig. 4). Of the 154 programs that
used formalin for fixation, 58 pertained to neurosurgery
and 24 to otorhinolaryngology. Formalin fixation tended
to be selected in training in these surgical fields because of
the excellent fixation of the brain. Meanwhile, the analy-
sis of 231 programs using unfixed cadavers revealed that
about half (111) were used in orthopedics, this supports
the preference for unfixed cadavers seen in biomechanical
research of orthopedics.
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Education (E)
E-a: Basic Technique 28% (329)
E-b: Standard Technique 66% (778)
E-c: Advanced Technique 70% (817)
R&D (R)
R-a: Clinical Anatomy 35% (407)
R-b: Surgical Procedure 15% (181)
R-c: Medical Device :| 5% (61)
0 20

Fig.3 Purpose of the programs. This figure shows aggregate data
on the purpose of the programs, based on the reported description.
Duplicate counts are allowed in the aggregation as multiple descrip-
tions could be provided for each report. The purposes are broadly cat-
egorized into two categories: education of surgical training (E) and
research and development (R&D: R). Subclassifications of category

40 60 80 100 %

E: E-a: basic medical technique; E-b: standard surgical technique and
medical procedures; E-c: advanced surgical technique and medical
procedures. Subclassifications of category R: R-a: Research of clini-
cal anatomy; R-b: Research and development of novel surgical proce-
dures; R-c: Research and development of medical devices

Fig.4 Preservation procedure 100%
of the cadavers. Aggregated
number of procedures in all
reported programs. Some
programs applied multiple 0
preservation procedures and 80%
aggregated 1,260 for 1,173
implementations. The total
implementation and trends in
the top four clinical fields are 60%
shown in the graph. Frozen,
fresh and frozen, and unfixed
cadavers are categorized as
“unfixed” Thiel Thiel embalm- 0
ing method, SSS saturated salt 40%
solution method
20%
0%
Total
OOthers 5
OSSS 26
OFormalin 154
@ Unfixed 231
W Thiel 844

Orthopedics Surgery Neurosurgery Otz;?l]:) (;ljlry
1 1 1 0
1 4 9 1
14 11 58 25
111 20 13 27
198 214 79 101
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Number of participants and participation fee

The median number of participants in one session was 10 (5;
19), and the highest number of participants was 99 doctors,
who took part in cadaver workshop on otorhinolaryngology
that used five cadavers.

In terms of participation fee, 57% of programs (674) were
free of charge, and the median fee was 0 yen (0; 20,000)
(Fig. 5). When we analyzed the aggregated data for the 499
programs that charged a participation fee, the most frequent
value was 10,000 yen (76), and the median fee was 25,000
yen (10,000; 50,000).

Balance of the program, support, and COI

Thirty percent (352) of the programs were supported by the
MHLW grant. In contrast, only 5.7% (67) were supported
by a program co-organized with academic societies. When
the expense per session was calculated, the median value
was 153,180 yen (20,750; 470,240) (Fig. 6). There was no
expenditure involved in 146 programs (12%). When COI
was examined, 57% (670) of the programs showed COI. In
the breakdown, 4.3% (51) of the programs acquired financial
support, 48% (560) received provision of equipment, and
43% (503) received provision of labor (Fig. 7).

Fig.5 Participation fees for 800
cadaver surgical training and
other activities. Participation 700
fees for cadaver surgery train-
ing and other activities have 600
been classified by their value.
If multiple participation fees
are reported, the highest fee is 500
adopted for the analysis. The
median fee is 0 yen (0; 20,000) 400
300
200
100
33 19
0 [ - — _2
=20,000 =40,000 =60,000 =80,000 =100,000 =200,000 >200,000
Participation fee (in yen)
Fig.6 Expenditure on cadaver 600
surgical training and other activ-
ities per session. The expense
on cadaver surgery training and 500
other activities is classified by
expenditure per session. The
median value of expenses is % 400
153,180 yen (20,750; 470,240) @}
300
200
100 I 60
19 11 10 .
Q Q Q Q Q Q Q
N N N \ S N QQ
Q" Q“ Q- \}) Q- \} Q- \} \}
ﬁi’ m“ PASN R S S N
Z Z 7L T ot oy gV
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Expense per session (in yen)
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100%
75%
57%
670
— e 43%
560 o
50% (360) (503)
25%
4%
(51)
0% I
Programs with ~ Financial ~ Provision of Provision of
COlI Support Equipment Labor

Fig. 7 Data on conflict of interest for each program

Discussion

Our data analysis showed that the implementation of CST
and the clinical usage of cadavers for R&D in Japan has
spread rapidly over the past decade. In particular, the
increase in the MHLW grant in the FY 2018 can be consid-
ered a major factor in the increased adoption of CST given
the rapid climb in CST program implementation in 2019.
Between 2017 and 2019 (i.e., before and after the funding
expansion, respectively), the number of universities imple-
menting CST increased from 14 to 31, and the number of
programs increased from 77 to 295. In addition, the number
of sessions of CST and clinical usage of cadavers for R&D
increased from 171 to 504, and the number of participants
increased from 2,181 to 6,537.

Based on our data, the major issue that needs to be con-
sidered is that only less than half the universities have so
far conducted CST and used cadavers for R&D. Given that
there are departments of anatomy in each medical university,
and there is a need for CST and R&D to develop the field of
clinical medicine, it is necessary to create an environment
for the implementation of CST in all medical universities.

The 2012 guidelines allow the implementation of CST
not only in all medical schools, but also in all 29 dental
schools in Japan. However, just 72 programs (6.1%) from
12 universities were reported in the field of dentistry and
oral surgery from 2012 to 2021. Further, there were no CST
reports from dental colleges. The data underlines the need
to enhance the training environment given the need for CST
in the field of dentistry.

The cost of CST is an important issue for the mainte-
nance of a cadaver lab. In this statistical analysis, the median
expense per program session was 153,180 yen. This expense
included the cost of consumables, such as plastic gloves,
gowns, drapes, and surgical equipment used in each session,
and the fee for leasing medical devices, such as surgical

endoscopes. In addition, other expenses, including teach-
ing fees and transportation expenses for lecturers, were also
included. As the style of CST varies according to the pur-
pose of training, there is no “standard expense” for such
programs; some can be performed with just scissors and
scalpels, while others require the use of expensive medical
equipment. Therefore, the expense varies depending on the
content of the training, and setting a “standard expense” is
difficult. However, in facilities implementing a large number
of CST programs, the average expense per session can be
deemed to be about 150,000 yen.

When we analyzed the participation fee, 57% of the pro-
grams were found to be offering the training free of charge.
Meanwhile, there were 42 programs with participation fee
of over 100,000 yen, and the top three among them covered
orthopedics (11), neurosurgery (10), and otorhinolaryngol-
ogy (7). Meanwhile, the median number of participants per
session was 10 (5; 19), and only 31 programs (2.6%) had 50
or more participants. This shows that many facilities have
just started CST with their peers in each department, and the
development of large-scale CST programs with relatively
high participation fees, such as overseas cadaver workshops,
remains not to be well disseminated in Japan. In the future,
it will be necessary to expand CST implementation facili-
ties and integrate and share large-scale and public offering
programs.

The limitation of this investigation is that the costs of
purchasing, repairing, and storing equipment for conducting
CST, and fees for using human resources, such as faculty
members and technical staff of the department of anatomy,
were not included as survey items. The survey included
12% of programs with zero expenses. This does not mean
that their implementation involved no costs, but rather that
universities bore the necessary expenses, including the
cost of maintaining the donation system of human body.
Future research could fill this gap by analyzing the essential
expenses indispensable to the implementation of CST.

In conclusion, while the 2012 guidelines have helped
boost CST and R&D involving the usage of cadavers, it
is necessary to share the know-how on operating cadaver
laboratories and gain the understanding and support of the
general public to so that the programs cover all medical and
dental colleges and universities in Japan.
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