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Abstract
Purpose Subsequent to the publication of “Guidelines for cadaver dissection in education and research of clinical medicine” 
in 2012, cadaver surgical training (CST) was implemented in various surgical fields across Japan. This article summarizes 
the recent progress made in the implementation of CST using donated cadavers, and its associated research, focusing on the 
field of surgery, and discusses its future direction.
Methods All reports from 2012 to 2021 registered with the CST Promotion Committee of the Japan Surgical Society were 
analyzed. There were 292 (24.9%) programs in the field of surgery, including acute care surgery, out of a total of 1173 
programs overall. Data were classified by the purpose of implementations and fields of surgery, with subclassification by 
organ, costs and participation fees.
Results CST and its research were introduced in 27 (33.3%) of a total 81 universities. The total number of participants was 
5564 and the major (80%) purpose of the program was to advance surgical techniques. When classified by objectives, 65, 
59 and 11% were for mastering operations for malignant disease, minimally invasive surgery, and transplantation surgery, 
respectively.
Conclusion CST in the field of surgery is increasing progressively in Japan, but still with disproportionate dissemination. 
Further efforts are needed to achieve full adoption.
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Introduction

In 2012, the “Guidelines for cadaver dissection in educa-
tion and research of clinical medicine” was published [1, 2]. 
By complying with the rules stipulated in these guidelines 

and the preexisting laws, it has become possible to legally 
implement cadaver surgical training (CST) and use donated 
cadavers for clinical research and development (R&D) in 
medical and dental universities and colleges throughout 
Japan. According to the guidelines, all CST and R&D pro-
grams implemented in Japan must be reported to the CST 
Promotion Committee (CST-PC) of the Japan Surgical Soci-
ety (JSS). Based on these data, the number of CST and R&D 
programs was aggregated to 1173 [3]. The highest number 
of programs was conducted by departments of orthopedic 
surgery (314 programs: 27%), followed by departments of 
surgery (249 programs: 21%), then by departments of neu-
rosurgery and otorhinolaryngology.

The present report gives an overview of the CST and 
R&D programs in the field of surgery in Japan, as their 
details have not been published in any other scientific 
report. Thus, we share with readers information on the 
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current state of CST and R&D in the field of surgery and 
discuss the future direction of CST in Japan.

Materials and methods

Based on the guidelines and requirements, the CST-PC 
receives annual reports of all CST and R&D programs. 
As of July, 2021, 1173 cases had been reported, 249 of 
which were from departments of surgery and 51 were from 
departments of emergency medicine and ICU [3]. For this 
study, all 1173 programs were examined and the those that 
involved training in operative procedures and research, as 
listed in the curriculum of the Board Certification of Sur-
gery of the JSS, were extracted and classified further [4]. 
Thus, the number of programs aggregated as procedures in 
the field of surgery in this study differed from the number 
in previous studies based on categorization by the name 
of the implementing department [3].

Extraction and classification of the data

When we extracted all CST and R&D programs listed in 
the training curriculum of operations on the Board Certifi-
cation of Surgery of the JSS, including acute care surgery, 
implemented by the departments of surgery, emergency 
medicine, and ICU, 292 programs were included. Data 
were summarized by year and included classification of the 
field of surgery and organs, classification of the purpose 
of implementation, number of times each program was 
implemented, number of cadavers used and the methods of 
embalming, total costs, participation fees, and cooperation 
by companies. The deadlines for submission of the reports 
were in July of each year, and the implementations in the 
previous fiscal years (April to next March) were reported. 
Therefore, the data shown in 2021 were aggregate results 
from January to March, 2021.

Classification of the program by purpose

The reporting system requires default answers on the 
purpose of the implementation of CST and R&D. CSTs 
were further subdivided into three categories based on the 
level of education: basic medical, standard surgical, and 
advanced surgical techniques. R&D programs were also 
subdivided into the following three categories according to 
purpose: research of clinical anatomy, R&D of novel sur-
gical procedures, and R&D of medical devices. Duplicate 
counts were allowed in the aggregation.

Classification by fields of surgery 
and subclassification by organ

In accordance with the curriculum of the Board Certifica-
tion of Surgery of JSS, the fields of CST and R&D were 
classified into the following eight categories: 1. digestive 
and abdominal organs; 2. mammary glands; 3. thoracic; 4. 
heart, aorta, and vena cava; 5. peripheral blood vessels; 6. 
head and neck, body surface, and endocrine; 7. pediatric; 
and 8. trauma. The subclassification of each field was done 
by organ.

Distinctive programs

Categories of common surgical purposes and procedures 
were set across the fields and included transplantation 
surgery, trauma surgery, surgical oncology (operations 
of malignant disease), endoscopic and minimum invasive 
surgery, including robot-assisted surgery, and the number 
of corresponding programs were counted. As an example 
of advanced medical technologies, mediastinoscopic radi-
cal esophagectomy for esophageal cancer [5–7], transanal 
minimally invasive surgery (TAMIS) and transanal total 
mesorectal excision (TaTME) for rectal cancer [8, 9], lapa-
roscopic pancreaticoduodenectomy (Lap-PD) for pancre-
atic lesions [10], and minimally invasive cardiac surgery 
(MICS) for cardiovascular lesions [11] were selected, and 
their numbers were counted.

Total costs and participation fees

The total costs listed in the reports, divided by the number 
of implementations, were obtained as the implementation 
costs per session. Data on the participation fee for CSTs 
were extracted from the descriptions in the reports, and the 
median and mode of the fees were calculated.

Disclosure of conflict of interest (COI)

The guidelines stipulate that in order to ensure transpar-
ency in CST and R&D supported by human body dona-
tions, COIs of support by companies (including donations, 
lending of paid or unpaid goods, and labor offerings) for 
each program must be disclosed. The accumulated COI 
data were summarized in accordance with the description 
in each report.

Ethical considerations

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

Results

Outline of the programs

The total number of programs applicable to the field of sur-
gery was 292, in which 577 sessions of CST and R&D were 
implemented (Table 1). The total number of participants, 
including trainers and trainees, was 5564, and the number of 
participants from outside the host universities (off-campus) 
accounted for approximately half of the total number of par-
ticipants (2503). The guidelines not only limit the imple-
mentation of CST to medical and dental universities and 

colleges, but also encourage off-campus participants. In line 
with the principles of the guidelines, many off-campus sur-
geons participated in the programs and sessions. Since 2019, 
the number of participating medical schools has expanded 
significantly because of an increase in the budget from the 
Ministry of Health, Labour and Welfare (Fig. 1). As of 2021, 
27 universities in 21 prefectures had implemented CST in 
the field of surgery (Fig. 2). This represents approximately 
one-third of the 81 medical schools in Japan. Moreover, even 
though 38 medical schools have implemented CST [3], 11 
of them have not initiated it in their surgical departments.

The number of cadavers used was 879 (Table 1). The 
embalming methods applied were Thiel fixation in 242 
[12], formalin fixation in 22, SSS methods in 20 [13], and 
a preservation method in 1. Unfixed cadavers were used in 
28 cases. Thiel fixation, which allows cadavers to be stored 

Table 1  Annual trend of the 
implementation of cadaver 
surgical training and research 
and development in the field of 
surgery

The data for 2021 are cumulative from January to the end of March
CST cadaver surgical training, R&D research and development

Years Universities Programs Sessions Cadavers Participants Participants 
(off-campus)

2012 2 4 20 14 137 39
2013 3 7 29 58 270 185
2014 5 10 26 39 221 146
2015 7 11 32 61 297 194
2016 8 17 47 65 405 185
2017 7 18 41 68 429 243
2018 12 24 84 122 887 451
2019 22 80 126 206 1,368 611
2020 24 78 121 173 1,110 364
2021 15 43 51 73 440 85
Total 27 292 577 879 5,564 2,503

Fig. 1  Annual trends in the 
number of programs and 
participants of cadaver surgical 
training and research and devel-
opment in the field of surgery. 
The annual breakdown of the 
number of sessions is shown 
in the bar graph. The data for 
2021 are cumulative from Janu-
ary to the end of March. The 
breakdown of the total number 
of participants and the number 
of off-campus participants 
by year are shown in the line 
graphs. Total: total number 
of participating surgeons; off-
campus: number of participat-
ing surgeons who do not belong 
to a university; CST cadaver 
surgical training, R&D research 
and development
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at room temperature, using a solution containing formalin, 
is associated with less risk of infection by pathogens. This 
embalming method is most commonly used as the standard.

Purpose of the programs

The guidelines classify the objectives into two categories: 
CST and R&D, which are further subdivided. The CST 
objectives included basic medical techniques (n = 43; 14%), 
standard surgical techniques (n = 177; 40%), and advanced 
surgical techniques (n = 233; 80%). The purposes of R&D 
were for clinical anatomy (n = 84; 29%), for novel surgical 
procedures (n = 28; 10%), and for medical devices (n = 16; 

5%). The most common reason for implementing CST was 
to acquire advanced surgical techniques, whereas the use of 
cadavers for developing medical devices was rare (Fig. 3).

Scale and budget of the programs

The average number of participating surgeons in one ses-
sion was 11.2, among whom 4.7 were from off-campus. 
The median cost per session was 98,910 yen, and the aver-
age cost was 274,313 yen. The median cost per session in 
the surgical field was lower than the value obtained from 
the entire medical field (153,180 yen) [3]. The minimum 
amount was 0 yen for 41 programs, whereas the cost for 

Fig. 2  Nationwide distribution 
of universities implementing 
cadaver surgical training in 
Japan. Twenty-seven (33%) of 
the 81 medical schools, in 21 
of the total 47 prefectures in 
Japan, have been implement-
ing CST in the field of surgery. 
All prefectures in Japan have at 
least one medical school. Gray 
one university in the prefecture, 
black two or more universities 
in the prefecture, CST cadaver 
surgical training

Fig. 3  Purpose of the programs. 
This figure shows aggregate 
data on the purpose of the 
programs, based on the reported 
descriptions. Duplicate answers 
were allowed. CST cadaver 
surgical training, R&D research 
and development
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five programs exceeded 2 million yen, the maximum cost 
being 2,749,373 yen. Four of these programs were the North 

American trauma surgery training courses “Advanced Surgi-
cal Skills for Exposure in Trauma” (ASSET) [14] introduced 
in Japan, and one was a live surgery session conducted as 
an event at an academic congress. The costs of 128 (43.8%) 
programs were covered by public funds, donations from aca-
demic societies and NPOs, and 99 programs were supported 
by grants from the Ministry of Health, Labour, and Welfare.

More than half of the programs (186: 63.7%) were free of 
charge (Fig. 4). Among the 106 programs that were charged, 
the average fee was 28,702 yen, (range, 1,000–160,000 yen), 
and the median and mode were 20,000 and 10,000 yen (16 
programs), respectively. The highest fee was 160,000 yen 
for the ASSET course.

A COI was identified in 177 cases (60.6%) within the 
program, because of donations (n = 8), provision of equip-
ment (n = 149), or provision of labor (n = 115).

Details of the implementations in each field and organ

A total 292 programs were implemented. Table 2 sum-
marizes the objectives and fields in surgery in order of the 
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Table 2  Status of the use of 
cadavers for surgical education 
and research in surgery

The data contain duplicates

Objectives and fields Cases (%) Details: cases

Objectives
 Surgical oncology 189 (65)
 Minimally invasive surgery 172 (59) Robotic: 8
 Transplant surgery 31 (11) Lung: 18

Liver: 13
Pancreas: 9
Kidney: 3
Heart: 2

Fields and organs
 Digestive and abdominal organs 172 (59) Small intestine, colon, 

rectum and anus: 65
Esophagus: 58
Pancreas: 46
Liver: 44
Stomach and duodenum: 

34
Hernia: 18
Biliary tract: 7
Spleen: 3

 Trauma 53 (18)
 Thoracic 52 (18) Lung: 50

Trachea and bronchus: 22
Mediastinum: 11

 Heart, aorta, and vena cava 17 (5.8) Acquired heart disease: 17
Aortic disease: 8

 Mammary gland 10 (3.4)
 Peripheral blood vessels 5 (1.7)
 Head and neck, body surface and endocrine 5 (1.7) Thyroid: 5
 Total 292
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number of implementations. When classified by objectives, 
189 programs were training programs for surgical oncol-
ogy, accounting for 65% of the total. There were 172 (59%) 
cases of training and R&D for minimally invasive proce-
dures, such as laparoscopic surgery and robotic surgery, 
although only 8 were for robotic surgery. There were 31 for 
training in transplant surgery (11%), consisting of 18 for 
lung transplants, 13 for liver transplants, and 9 for pancreas 
transplants, but only 2 for heart transplants (data contain 
duplicates).

Digestive surgery

The most common subjects involved the digestive tract 
and abdominal organs, accounting for 172 cases (59%). 
The colon, rectum, and anus were the most frequent sub-
jects (n = 65). It is noteworthy that workshops for TaTME 
or TAMIS, as recent advanced medical technology, have 
been held across the country, with 16 programs reported. 
The second most common was CST for esophageal opera-
tions (n = 58). Nineteen CST programs for mediastinoscopic 
radical esophagectomy have been performed nationwide 
recently, to promote a better understanding of the medi-
astinal anatomy and perform a safe procedure. Pancreatic 
surgery was the next most frequent (n = 46). Laparoscopic 
pancreatic surgery for pancreatic tumors, including Lap-PD, 
is one of the most difficult minimally invasive surgeries, and 
there were 16 CST programs for that.

Trauma surgery

The second most common area of CST was trauma sur-
gery, with 53 programs reported. Several comprehensive 
programs for systemic trauma operations had already been 
developed, and these programs have been implemented 
throughout the country. As a program developed in Japan, 
the “cadaver-based educational seminar for trauma surgery 
(CESTS)” was registered as 19 programs from four universi-
ties [15], and the ASSET was registered as 8 programs from 
three universities [14].

Thoracic surgery

The third most common area of CST was in the field of 
thoracic surgery, with 52 programs reported, 50 of which 
focused on surgery for lung malignancy. They included 22 
training programs of high-difficulty surgical techniques. 
such as those requiring resection and reconstruction of the 
trachea and bronchi. There were 18 programs for lung trans-
plantation reported.

Cardiovascular surgery

Seventeen programs targeted the heart, aorta, and vena cava. 
Sixteen of the projects were for the simulation of MICS, 
which requires an advanced surgical technique. Programs 
for heart transplantation were not applied widely, with only 
two counted.

Discussion

CST and R&D in the field of surgery is currently imple-
mented in 27 of 81 medical schools in Japan (Fig. 2). From 
the fiscal year of 2012, the Ministry of Health, Labour and 
Welfare allocated approximately 45 million yen for competi-
tive budgets to medical and dental schools that have imple-
mented CST. From the fiscal year of 2018, these budgets 
were increased significantly to approximately 300 million 
yen. As a result, from the fiscal year of 2018 to 2019, the 
number of medical schools in Japan that implemented CST 
in the field of surgery increased significantly from 12 to 22 
(Table 1). Moreover, the impact of the COVID-19 pandemic, 
which began in 2020, was primarily observed as a decline 
in the acceptance of off-campus participants (611 in 2019 to 
364 in 2020), and whether this decline is temporary warrants 
further investigation.

The most common objective of CST and R&D was to 
master advanced surgical techniques, accounting for 80% of 
the programs. For the safe dissemination of minimally inva-
sive surgery, programs such as TaTME and Lap-PD in gas-
troenterological surgery and MICS in cardiovascular surgery 
are being implemented nationwide. Although endoscopic 
surgery programs are performed widely, robotic surgery 
training has been conducted only five times, with just 27 
participants, revealing that no platform has been established 
in Japan for conducting cadaver training for competence in 
robotic surgery.

In Japan, there is at least one medical school in each pre-
fecture, but there is a disproportionate distribution of the 
implementation of CST (Fig. 2). What should be done to 
promote the implementation of CST in every prefecture in 
the future? According to the guidelines, CST should be con-
ducted under the supervision of the department of anatomy 
of each medical school; however, some medical schools can-
not implement CST because of the heavy burden imposed on 
the department of anatomy. The lack of knowledge necessary 
for the implementation of CST in the surgical department 
responsible for programs can also hinder its implementa-
tion. Possible actions to help solve these problems are as 
follows: A new organization to promote the implementation 
of CST should be formed within each university, in coopera-
tion with the clinical departments and anatomy department 
that will support the implementation through equipment 
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management, schedule coordination, and assignment of the 
use of cadavers. By establishing such organization, anatomy 
departments of universities can be devoted to the education 
of anatomy for medical students and management of the 
cadavers. Since the barriers to implementing CST programs 
in the surgical field are the establishment and management 
of programs and the preparation of devices, sharing the 
programs may be effective for their promotion. For exam-
ple, CESTS, a trauma surgery training course that deploys 
a common program at multiple universities, could be an 
ideal model to promote the future implementation of CST 
[15]. If CST programs are established and carried out under 
the leadership of academic societies and organizations, this 
may further reduce the pressure on surgeons in charge of the 
program and the costs of equipment provision by sharing 
preestablished educational programs and equipment. This 
approach would not only facilitate the implementation of 
CST, but also make it easier to receive financial support 
from companies. Moreover, it may be ideal to shift the gov-
ernment’s funds from supporting individual universities to 
supporting cross-regional programs implemented by aca-
demic societies and organizations.

In this study, the classification of surgical procedures by 
the JSS’s Board Certification was applied. The credits for the 
certification are based on the On-JT, and a certain number of 
experiences of a “real operation” are required in various sur-
gical specialties other than trauma surgery. The opportunity 
to encounter an operation for trauma is rare; thus, simula-
tion programs on animals and cadavers, including ASSET 
[14], can be credited as a certification. Although On-JT is an 
essential and effective educational method, time constraints 
and imbalances in the opportunities for its implementation 
exist. The disadvantages of patients who receive treatment as 
part of training should also be considered. Thus, we believe 
that CST should be included in the requirements for quali-
fication, including the Board Certification of Surgery and 
other advanced certifications in various fields.

Conclusion

CST in the field of surgery in Japan has been increasing 
with the aim of safely disseminating advanced surgical tech-
niques. However, only 27 (33.3%) of 81 medical universi-
ties have implemented the program and it is necessary to 
change the status quo to promote its implementation in all 
universities.
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