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Abstract

Background The decline in trauma cases and the increase in non-surgical treatments have reduced opportunities
for trauma surgery training. This study examined the effectiveness of Cadaver-Based Educational Seminar for Trauma
Surgery (C-BEST) as a lifelong educational tool for novice and experienced clinicians.

Methods From 2017 to 2023, 117 clinicians with varying levels of experience participated in the C-BEST program
at Hokkaido University. Participants included novice clinicians (median years post-graduation: 5) and experienced
clinicians (median years post-graduation: 19). Each participant assessed their confidence in 21 trauma techniques
before, immediately after, and 6 months post-course using a self-assessment of confidence levels (SACL) scale.

Results The analysis showed significant improvement in SACL scores immediately after the course, with confidence
levels remaining sustained 6 months later. Novice clinicians demonstrated substantial skill acquisition, whereas experi-
enced clinicians reported the reinforcement and refinement of existing skills.

Conclusions C-BEST seems valuable as a training tool for the acquisition and retention of trauma surgery skills,
addressing practical needs in trauma care. C-BEST provides an effective and sustained approach to trauma surgery
skill development and retention across career stages. Further research on its long-term impact and applicability

in diverse clinical settings is recommended.
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Background

Trauma surgery is a fundamental skill for all surgeons.
However, owing to a decline in traffic accidents
and advances in non-surgical treatments, such as
interventional radiology, training opportunities in clinical
settings are diminishing [1-3]. Nevertheless, trauma
cases have not entirely disappeared, and surgeries are
still performed every year [4]. In urban areas, hospitals
with specialized trauma surgeons can maintain high
standards of trauma care through centralized services [5,
6]. However, in rural areas, delivering timely treatment
and surgical interventions is challenging owing to
transportation delays. Moreover, general surgeons
infrequently handle severe trauma cases, sometimes only
a few cases annually [7].

Recently, the utility of cadaver-based surgical training
has gained recognition, and various medical fields
have adopted this training [8-11]. In trauma surgery,
training using cadavers is considered valuable for
beginners seeking to acquire trauma surgical skills [8,
10, 12-16] and has become essential as opportunities to
acquire these skills in real-life settings have dwindled.
Among training programs, our program, Cadaver-Based
Educational Seminar for Trauma Surgery (C-BEST), was
primarily designed for novice surgeons and emergency
physicians, and its effectiveness has been validated
[12-15]. However, many experienced surgeons and
emergency physicians also participate in C-BEST to
hone their skills, with instructors often joining for this
purpose. In this study, we analysed whether C-BEST is an
effective means of lifelong education.

Methods

C-BEST settings

C-BEST was developed in 2013 by Dr. Homma, a
co-author of this study, at Tokyo Medical University to
teach trauma surgery techniques through a combination
of lectures and cadaver-based practical training. Between
October 2017 and December 2023, we conducted eleven
1-day seminars to teach trauma surgery techniques. We
used 2-5 Thiel-embalmed cadavers for each course [17,
18], with one cadaver per 4-7 participants. Following
the C-BEST program [15], 21 trauma procedures
taught, included D cricothyroidotomy; @ chest tube
insertion; @ fasciotomy of the lower extremity; @
exposure of femoral vessels; B exposure of neck vessels;
® vascular repair (direct suture, patch repair, end-to-
end anastomosis, and shunting); @ pericardial window
technique; left anterior thoracotomy and aortic
clamping; @ bilateral anterior thoracotomy (clamshell);
pulmonary hilar clamping; @ pulmonary injury; @
atrial injury; @ ventricular injury; @ trauma laparotomy;
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® portal triad clamping (Pringle manoeuvre);
liver packing; @ left medial visceral rotation (Mattox
manoeuvre); right medial visceral rotation (Cattell-
Braasch manoeuvre); nephrectomy; @ abdominal
damage control technique; and (27 pelvic packing. The
timeframe for this training is shown in Fig. 1, which
includes the detailed schedule of the eleven 1-day
seminars. Each session followed a structured format that
integrated didactic and interactive components into the
hands-on training as follows:

+ Before each practical session, all participants
gathered for a brief lecture by the lead instructor
covering the procedure, anatomical details, and key
technical points.

« Participants were then divided into small groups
to perform surgical techniques under instructor
guidance.

+ Each session concluded with a group-based feedback
discussion to reinforce learning.

o The day ended with a final debriefing session to
address remaining questions and facilitate discussion.

Participants were recruited through the Hokkaido Uni-
versity website. Interested individuals were allowed to
apply without restrictions based on specialty, postgradu-
ate years, trauma surgery experience, or previous course
attendance. Participants provided information on their
specialty, postgraduate years, trauma surgery experience,
training experience, and self-assessment of confidence
levels (SACL) in performing the 21 training techniques.
SACL assessments were conducted before, immediately
after, and 6 months after the course.

C-BEST instructors certified by the C-BEST director
as experienced and capable of teaching trauma surgery
provided instruction. Surgeons with prior C-BEST
experience who wished to assist joined as assistant
instructors.

Survey

Before participation, trainees reported their postgraduate
year, specialty, total number of surgeries performed
(selected from 10 categories: 0, 1-5, 6-10, 11-20, 21-50,
51-100, 101-200, 201-500, 501-1,000, and over 1,000),
and experience with various surgical areas (head, neck,
chest, abdomen, and limbs) across eight categories for
each role (lead surgeon, first assistant with guidance,
first assistant without guidance, or other assistant).
Participants also rated their confidence in performing
the 21 trauma procedures (SACL) on an 11-point Likert
scale (0: not at all capable, 5: capable with an experienced
assistant, 10: capable with a novice assistant). Surveys
were completed before (pre), immediately after (post),



Page 3 of 11

Murakami et al. World Journal of Emergency Surgery (2025) 20:45
Morning Session
8:00 - 8:30 Preparation
8:30 - 9:00 Greeting, Briefing, Offering a Silent Prayer for Donors
9:00 - 9:30 [ Basic technique]

(1 Cricothyroidotomy
@ Chesttube insertion
9:30 - 10:30

10:30 - 12:20
@ Exposure of femoral vessels
® Exposure of neck vessels

Afternoon Session
13:20 - 1540
Pericardial window technique

Pulmonary hilar clamping
Pulmonary injury

Atrial injury

Ventricular injury

17:10
Trauma laparotomy

@PeOw®

15:40

Liver packing

Nephrectomy

@00 @®

Pelvic packing
17:40
18:00

17:10
17:40 -

[ Injuries to the Extremities]

@ Fasciotomy ofthe lower extremity

[ vascular Traumal]

® Vascularrepair (direct suture, patch repair, end-to-end anastomosis, shunting)

[ Thoracic Trauma]

Left anterior thoracotomy & aortic clamping
Bilateral anterior thoracotomy (clam shell)

[ Abdominal & Pelvic Trauma]

Portal triad clamping (Pringle’s maneuver)

Left medial visceral rotation (Mattox maneuver)
Right medial visceral rotation (Cattell-Braasch maneuver)

Abdominal damage control technique

Debriefing, Offering a Silent Prayer for Donors
Clean up and Survey Completion

Fig. 1 Timeline of the C-BEST program showing the detailed schedule of the eleven 1-day seminars and the trauma surgery techniques taught

during each session

and 6 months post-training (6 months later). Google
Forms (Google LLC, Menlo Park, CA, USA) was used to
collect responses, analysing data only from participants
who provided answers at all three points.

Statistical analyses

JMP® 17 (JMP, Cary, NC, USA) was used for statistical
processing and evaluation. Background factors,
including specialty and surgical volume, were compared
between the novice (<10 years post-graduation) and
experienced (>11 years post-graduation) groups using
the chi-square or Fisher’s exact test when the expected
frequencies were low. The SACL at each time point and

changes in SACL over time were compared between
the two groups using the Wilcoxon rank-sum test with
significance set at p <0.05. The impact of postgraduate
year on total SACL at each time point and changes in
total SACL over time were evaluated using univariate
regression analysis.

Results
Overview
A total of 128 participants attended the 11 seminars
and completed the survey. Of these, 117 participants
(91.4%) completed all three surveys (pre-course,
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post-course, and 6 months later), and their data were
analysed.

Participant background

The median postgraduate years of the entire cohort was
8 years [range, 2—36 years] (5 years [2—10 years] for the
novice group and 19 years [11-36 years] for the expe-
rienced group) (Fig. 2a). The most common specialty
among all participants and experienced surgeons was
Acute Care Surgery, whereas Emergency Medicine was
the most common among novices, with a significant dif-
ference in distribution between the groups (Fig. 2b). The
median range for the total surgeries performed was 201—
500 cases; novices had 51-100 cases, while experienced
surgeons had 501-1,000 cases, with a significant distribu-
tion difference (Fig. 2c).

SACL analysis across groups
The median SACL for each item and time point was
significantly higher in the experienced group than in
the novice group, except for chest tube insertion post-
course (Table 1). Changes in SACL across the time points
showed three patterns: Type A (average increase of at
least 1 point between pre- and post-course, and between
pre-course and after 6 months), Type B (less than 1 point
average increase between pre- and post-course, but more
than 1 point average increase between pre-course and
6 months later), and Type C (no increase of more than
1 point on average between pre- and post-course, or
between pre-course and 6 months later) (Table 1 and
Fig. 3).

SACL increases from pre- to post-course were
significantly greater in the novice group than in the
experienced group for items (D-@, @—@, and total
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SACL. SACL increases from pre-course to 6 months later
were also significantly greater in the novice group for
items D, @, @, ®, @, ©®-W, -@, and total SACL.
Comparisons between post-course and 6 months later
SACL showed significant declines in the novice group for
items @), @, and @) (Table 1).

Correlation analysis between postgraduate years and
total SACL showed positive correlations at all time points
(pre-course: r=0.61, post-course: r=0.50, 6 months
later: r=0.57) (Fig. 4a). Analysis of changes in total
SACL revealed weak negative correlations between pre-
and post-course (r=—0.44) and between pre-course
and 6 months (r=—0.35), with no significant correla-
tion between post-course and 6 months later (r=0.20)
(Fig. 4b).

Discussion

In this study, we evaluated the effectiveness of trauma
surgical skill training using the C-BEST program for a
wide range of clinicians, from novices to experienced
surgeons. The results showed a significant improvement
in participants’ confidence levels (SACL) immediately
after the course, with the effects maintained 6 months
later. Additionally, a positive correlation was observed
between postgraduate years and total SACL at all time
points, indicating that the longer the years of surgical
experience, the higher the confidence.

Unlike animal-based courses, such as The Advanced
Trauma Operative Management (ATOM) Course [19,
20], in which the necessity of maintaining animal viability
restricts the depth of instruction and feedback, cadaver-
based training allows for extended feedback and dis-
cussion, potentially enhancing learning outcomes. This

experienced

GIS  OTH

@novice M experienced

Fig. 2 Participants'backgrounds. a The median postgraduate year of the participants is 8 years, ranging from 2 to 36 years. For the novice group,
the median is 5 years (range: 2-10 years), while it is 19 years (range: 11-36 years) for the senior group. b In terms of specialty, ACSs are the most
common among all participants and within the senior group, whereas EMPs are the most prevalent among the novice group. A significant
difference is observed in the distribution of specialties between the two groups. ¢ The overall median range for the total number of surgeries
performed is 201-500 cases. The median range is 51-100 cases for the novice group and 501-1,000 cases for the senior group, showing a significant
difference in distribution between the two groups. EMPs emergency medicine physicians, ACSs acute care surgeons, GSs general surgeons, GISs

gastrointestinal surgeons, OTH others
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Fig. 3 Classification of changes in SACL by type for each group. Classification of changes in SACL before, immediately after, and 6 months

after the course is shown. In Type A, the average SACL increase is at least 1 point between pre- and post-course and between pre- and 6 months
later. Type B also shows more than 1 point increase on average between pre- and 6 months later and an average increase of less than

1 point between pre- and post-course. In Type C, SACL increase is less than 1 point on average between pre- and post-course

and between pre- and 6 months later

ability to integrate structured instruction and immediate
feedback may explain the sustained improvement in con-
fidence observed among participants.

The changes in SACL could be classified into three
types. Almost all items showed an average increase of > 1
in SACL immediately after the course and 6 months
later compared to before the course, and these were
classified as Type A. The SACL increase in Type A
indicated that the training items in C-BEST were
appropriate. Type B showed no significant increase in
SACL immediately after the course, but after 6 months,
an average increase of more than 1 was observed, and
this was due to two items of the course (“portal triad
clamping” and “abdominal damage control technique”) in
the experienced group. As the experienced surgeons had

the opportunity to perform similar procedures as in their
regular practice, their SACL increased over time, which
is also believed to show the effectiveness of attending
C-BEST. Cricothyroidotomy, chest tube insertion,
trauma laparotomy, and liver packing procedures are
relatively simple; however, because the surgeons’ initial
SACL was high, it created a ceiling effect. Therefore, it
was determined that these items could be removed from
the training items in C-BEST for relevant groups.

The correlation analysis between postgraduate years
and changes in SACL showed that younger clinicians
experienced significant improvement immediately after
the course, whereas experienced surgeons maintained
relatively stable confidence. This indicates that C-BEST
provides an opportunity for novice clinicians to rapidly
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Fig. 4 Regression analysis between postgraduate years and total SACL scores. a Regression analysis between postgraduate years and total

SACL scores revealing a positive correlation at all time points: pre-course (slope: 4.45, 95% Cl: 3.36-5.53, R?=0.37), post-course (slope: 2.71, 95%

Cl: 1.83-3.59, R?=0.24), and 6 months later (slope: 3.23,95% Cl: 2.37-4.10, R’=032).b Regression analysis of changes in the total SACL scores

with respect to postgraduate years showing a weak negative correlation between pre-course and post-course (slope:—1.73,95% Cl:—2.39 to—1.07,
R?=0.19) and between pre-course and 6 months later (slope:—1.21,95% Cl:—1.81 to—0.62, R2=0.12). A weak positive correlation is observed
between post-course and 6 months later (slope: 0.52, 95% Cl: 0.05-0.99, R2=0.04)

acquire new skills and build confidence, while for
experienced surgeons, it serves as a place to reinforce and
reaffirm existing skills.

Many emergency physicians who do not routinely
perform surgical procedures have participated in
C-BEST. They previously encountered preventable
trauma deaths due to the lack of surgical support and
attended C-BEST to better prepare for such situations.
While some techniques, particularly those involving
suturing, require extensive instruction, most trauma
procedures rely on fundamental dissection and
separation skills, making them feasible for emergency
physicians to acquire. Some emergency physicians have
successfully applied C-BEST-acquired techniques to
save critically injured patients, while others pursued
further surgical training and transitioned into Acute
Care Surgeons. These findings highlight the importance
of C-BEST in preparing emergency physicians for critical
trauma situations, particularly in environments with
limited surgical support.

This study had some limitations. First, the sample
size was limited, and the analysis was restricted to data
from Hokkaido University; thus, caution is needed when

generalizing the results to other facilities or regions that
offer the C-BEST program. Additionally, since SACL is
based on self-assessment, using other objective measures
(e.g., Objective Structured Assessment of Technical Skills
(OSATS) scores or surgical performance evaluations)
alongside would better evaluate skill improvement.
Furthermore, the 6-month follow-up after the training
is relatively short; long-term follow-up is needed. Future
studies should verify the long-term effects of the C-BEST
program using objective indicators, such as surgical
outcomes in clinical practice and patient outcomes.

To enhance C-BEST’s effectiveness, future research
could explore methods to integrate C-BEST training into
clinical simulation environments, such as virtual reality
or augmented reality platforms. These technologies could
provide participants with more frequent and accessible
practice opportunities, particularly for techniques that
showed a Type A pattern, where confidence waned after
6 months. Additionally, implementing periodic refresher
courses or on-demand online modules can address skill
decay and help maintain long-term confidence.

Another area for improvement is the evaluation of the
impact of C-BEST on actual clinical outcomes. Future
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studies could collect data on patient outcomes and
surgical performance metrics from C-BEST participants
in clinical settings to quantify the real-world benefits
of the program. This approach would provide a more
comprehensive assessment of the utility of C-BEST
beyond self-reported confidence levels.

Finally, expanding C-BEST to include interdisciplinary
training with emergency medical technicians or
paramedics could enhance teamwork skills that
are essential in trauma care. Investigating how
multidisciplinary C-BEST sessions affect the confidence
and skills of both surgical and non-surgical professionals
would be a valuable addition to the current research.

Conclusions

In summary, the results of this study confirm that
C-BEST is effective as a means of lifelong education,
providing a critical means for young clinicians to
acquire skills and contributing to skill maintenance and
enhancement for experienced surgeons. Improving the
program by following up participants and collecting
feedback is necessary.

Abbreviations

EMPs Emergency medicine physicians

ACSs Acute care surgeons

GSs General surgeons

GISs Gastrointestinal surgeons

OSATS  Objective structured assessment of technical skills
OTH Others

C-BEST  Cadaver-based educational seminar for trauma
SACL Surgery self-assessment of confidence levels scale

Acknowledgements

We wish to acknowledge the contributions of Yo Kurashima, who played a
vital role in evaluating the educational validity and reliability of this study.
Sadly, he passed away in August 2024 due to a canoeing accident. We honor
his memory and dedication to this project. We also extend our heartfelt thanks
to all body donors and their families, as well as Shiragiku-kai, the voluntary
body donation organization of Hokkaido University, for their invaluable
contributions.

Author contributions

Soichi Murakami conceived the study, led the study design, survey, and
analysis, wrote the main manuscript and prepared all figures and tables.
Hiroshi Homma developed C-BEST. Toshiaki Shichinohe and Masahiko
Watanabe directed the cadaver training. Yo Kurashima evaluated the
educational validity. Kazufumi Okada supervised statistical analyses. Satoshi
Hirano oversaw the study. All authors contributed to instructing participants
and reviewed the manuscript.

Funding

This study and the associated training were supported by the Practical
Training Project for Surgical Skill Improvement of the Ministry of Health, Labor
and Welfare, JSPS KAKENHI Grant JP22K10408, and Japan Ministry of Defense’s
Program on Security Technology Research JPJ004596, as well as crowdfunding
from “The Project to Eliminate Preventable Trauma Deaths in Hokkaido
through the Development of Trauma Surgeons.”

Availability of data and materials
The data that support the findings of this study are available on request from
the corresponding author.

Page 10 of 11

Declarations

Ethical approval and consent to participate

This study was approved by the Ethics Committee of Hokkaido University
School of Medicine (IRB: Medical 19-011). All cadavers used for Cadaver
Surgical Training were donated to Hokkaido University, and the donors

had provided written consent during their lifetime for their use in Cadaver
Surgical Training. Additionally, all participants in the C-BEST program were fully
informed about the study and provided their consent to participate.

Consent for publication
Not applicable. This study does not contain any identifiable personal data
from participants.

Competing interests
The authors declare no conflicts of interest.

Received: 25 February 2025 Accepted: 8 April 2025
Published online: 29 May 2025

References

1. Bittner JG, Hawkins ML, Medeiros RS, Beatty JS, Atteberry LR, Ferdinand
CH, et al. Nonoperative management of solid organ injury diminishes
surgical resident operative experience: is it time for simulation training? J
Surg Res. 2010;163:179-85. https://doi.org/10.1016/}.js5.2010.05.044.

2. lzawaY, Hishikawa S, Muronoi T, Yamashita K, Maruyama H, Suzukawa
M, et al. Ex-vivo and live animal models are equally effective training for
the management of a penetrating cardiac injury. World J Emerg Surg.
2016;11:45. https://doi.org/10.1186/513017-016-0104-3.

3. Spain DA, Miller FB. Education and training of the future trauma surgeon
in acute care surgery: trauma, critical care, and emergency surgery. Am J
Surg. 2005;190:212-7. https://doi.org/10.1016/j.amjsurg.2005.05.014.

4. Toida C, Muguruma T, Gakumazawa M, Shinohara M, Abe T, Takeuchi I.
Ten-year in-hospital mortality trends among Japanese injured patients
by age, injury severity, injury mechanism, and injury region: a nationwide
observational study. PLoS ONE. 2022;17:e0272573. https://doi.org/10.
1371/journal.pone.0272573.

5. Foppen W, Claassen Y, Falck D, van der Meer NJM. Trauma patient volume
and the quality of care: a scoping review. J Clin Med. 2023;12:5317.
https://doi.org/10.3390/jcm12165317.

Papa L, Langland-Orban B, Kallenborn C, Tepas JJ, Lottenberg L, Celso
B, et al. Assessing effectiveness of a mature trauma system: association
of trauma center presence with lower injury mortality rate. J Trauma.
2006;61:261-6. https://doi.org/10.1097/01.ta.0000221789.53864.ba.

7. Hietbrink F, Mohseni S, Mariani D, Naess PA, Rey-Valcarcel C, Bilo-
slavo A, et al. What trauma patients need: the European dilemma.

Eur J Trauma Emerg Surg. 2022;50:627-34. https://doi.org/10.1007/
500068-022-02014-w.

8. James HK, Chapman AW, Pattison GTR, Griffin DR, Fisher JD. Systematic
review of the current status of cadaveric simulation for surgical training.
BrJ Surg. 2019;106:1726-34. https://doi.org/10.1002/bjs.11325.

9. Shichinohe T, Kobayashi E. Cadaver surgical training in Japan: its past,
present, and ideal future perspectives. Surg Today. 2022;52:354-8. https.//
doi.org/10.1007/500595-021-02330-5.

10. Yiasemidou M, Gkaragkani E, Glassman D, Biyani CS. Cadaveric simulation:
a review of reviews. Ir J Med Sci. 2018;187:827-33. https://doi.org/10.
1007/511845-017-1704-y.

11. Zdilla MJ, Balta JY. Human body donation and surgical training: a narrative
review with global perspectives. Anat Sci Int. 2023;98:1-11. https://doi.
0rg/10.1007/512565-022-00689-0.

12. Homma H, Oda J, Sano H, Kawai K, Koizumi N, Uramoto H, et al. Advanced
cadaver-based educational seminar for trauma surgery using saturated
salt solution-embalmed cadavers. Acute Med Surg. 2019;6:123-30.
https://doi.org/10.1002/ams2.390.

13. Homma H, Oda J, Sano H, Kawata S, Itoh M. Repeated participation in the
cadaver-based educational seminar for trauma surgery (C-BEST) could


https://doi.org/10.1016/j.jss.2010.05.044
https://doi.org/10.1186/s13017-016-0104-3
https://doi.org/10.1016/j.amjsurg.2005.05.014
https://doi.org/10.1371/journal.pone.0272573
https://doi.org/10.1371/journal.pone.0272573
https://doi.org/10.3390/jcm12165317
https://doi.org/10.1097/01.ta.0000221789.53864.ba
https://doi.org/10.1007/s00068-022-02014-w
https://doi.org/10.1007/s00068-022-02014-w
https://doi.org/10.1002/bjs.11325
https://doi.org/10.1007/s00595-021-02330-5
https://doi.org/10.1007/s00595-021-02330-5
https://doi.org/10.1007/s11845-017-1704-y
https://doi.org/10.1007/s11845-017-1704-y
https://doi.org/10.1007/s12565-022-00689-0
https://doi.org/10.1007/s12565-022-00689-0
https://doi.org/10.1002/ams2.390

Murakami et al. World Journal of Emergency Surgery (2025) 20:45

maintain training effects: skill retention at a 2-year follow-up. Signa Vitae.
2021;18:1-9. https://doi.org/10.22514/5v.2021.146.

14. Homma H, Oda J, Sano H, Kawata S, Itoh M. The effectiveness of the
cadaver-based educational seminar for trauma surgery (C-BEST) for
residents. Signa Vitae. 2021;18:115-21. https://doi.org/10.22514/5v.2021.
140.

15. Homma H, Oda J, Yukioka T, Hayashi S, Suzuki T, Kawai K, et al. Effective-
ness of cadaver-based educational seminar for trauma surgery: skills
retention after half-year follow-up. Acute Med Surg. 2017;4:57-67. https.//
doi.org/10.1002/ams2.230.

16. Kuhls DA, Risucci DA, Bowyer MW, Luchette FA. Advanced surgical skills
for exposure in trauma: a new surgical skills cadaver course for surgery
residents and fellows. J Trauma Acute Care Surg. 2013;74:664-70. https://
doi.org/10.1097/TA.0b013e31827d5e20.

17. Thiel W. Supplement to the conservation of an entire cadaver according
to W.Thiel Ann Anat. 2002;184:267-9. https://doi.org/10.1016/50940-
9602(02)80121-2.

18. Thiel W.The preservation of the whole corpse with natural color. Ann
Anat. 1992;174:185-95.

19. Lefor AK. Trauma surgery simulation education in Japan: the advanced
trauma operative management course. Acute Med Surg. 2018;5:299-304.
https://doi.org/10.1002/ams2.352.

20. Jacobs LM, Burns KJ, Kaban JM, Gross RI, Cortes V, Brautigam RT, et al.
Development and evaluation of the advanced trauma operative man-
agement course. J Trauma Acute Care Surg. 2003;55:471-9. https://doi.
org/10.1097/01.TA.0000059445.84105.26.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Soichi Murakami MD, PhD, is the Vice Director of the Center for
Education, Research, and Innovation of Advanced Medical Technol-
ogy (CERIA-MT) at Hokkaido University Hospital.

Toshiaki Shichinohe MD, PhD, is the Director of CERIA-MT and an
associate professor in the Department of Gastroenterological Surgery
Il at Hokkaido University.

Yo Kurashima MD, PhD, was the Senior Associate Director of the
Clinical Simulation Center at Hokkaido University. He passed away
before the paper was submitted for publication.

Kazufumi Okada PhD is a specialist in medical and biological sta-
tistics. He is affiliated with the Data Science Center, Promotion Unit,
Institute of Health Science Innovation for Medical Care, Hokkaido
University Hospital, Sapporo, Japan. His expertise includes statistical
analysis and data science applications in medical research.

Yusuke Tsunetoshi MD, is the Chief of Acute Care Surgery in the
Department of Surgery at Teine Keijinkai Hospital.

Ryoji lizuka MD, PhD, is a former Director of the Emergency and
Critical Care Center at Kyoto Daini Red Cross Hospital.

Wataru Ishii  MD, PhD, is the Director of the Emergency and Critical
Care Center at Kyoto Daini Red Cross Hospital.

Kenji Kandori is an attending surgeon in the Emergency and Criti-
cal Care Center at Kyoto Daini Red Cross Hospital.

Shinichiro Irabu MD, PhD, is the Director of the Department of
Acute Care Surgery at Seirei Hamamatsu General Hospital.

Page 11 of 11

Naoki Shinyama MD, PhD, is the Deputy Director of the Depart-
ment of Emergency Medicine at Sakai City Medical Center.

Hiroshi Homma MD, PhD, is the Director of the Department of
Emergency and Critical Care Medicine at Tokyo Medical University.

Masahiko Watanabe MD, PhD, is a Professor in the Department of
Anatomy, Faculty of Medicine at Hokkaido University.

Satoshi Hirano MD, PhD, is a Professor in the Department of
Gastroenterological Surgery I, Faculty of Medicine at Hokkaido
University.


https://doi.org/10.22514/sv.2021.146
https://doi.org/10.22514/sv.2021.140
https://doi.org/10.22514/sv.2021.140
https://doi.org/10.1002/ams2.230
https://doi.org/10.1002/ams2.230
https://doi.org/10.1097/TA.0b013e31827d5e20
https://doi.org/10.1097/TA.0b013e31827d5e20
https://doi.org/10.1016/s0940-9602(02)80121-2
https://doi.org/10.1016/s0940-9602(02)80121-2
https://doi.org/10.1002/ams2.352
https://doi.org/10.1097/01.TA.0000059445.84105.26
https://doi.org/10.1097/01.TA.0000059445.84105.26

	Validation of cadaver-based trauma surgery training for lifelong skill development
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	C-BEST settings
	Survey
	Statistical analyses

	Results
	Overview
	Participant background
	SACL analysis across groups

	Discussion
	Conclusions
	Acknowledgements
	References


