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Figure 1. Flow of the suturing seminar
In this study, participants were divided into two groups: the VR group and the non-VR group.
In both groups, a pretest and self-assessment were conducted before the intervention.
Participants in the VR group performed suturing training after viewing the VR instructional
materials, whereas participants in the non-VR group performed suturing training without VR

viewing.
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Table 1. Comparison of participant demographics between the VR group and the non-VR group

Variable VR group non-VR group p value
Participants, n 8 8 1.000
Sex, n (%)
Male 3(38) 3(38) 1.000
Female 5(63) 5(63)
Age* 214+25 21.5+2.1 0.457
Handedness, n (%)
Right 7 (88) 6(75) 1.000
Left 1(13) 2(25)

Between-group comparisons of categorical variables were performed using Fisher’s exact test. Mean age
between the two groups was compared using an unpaired t-test. *Mean + SD

Table 2. Average Scores of the WKS-2RII and VAS in the basic suturing/ligature skills

Scale VR non-VR VR vs non-VR
Pre Post p value Pre Post p value p value
WKS-2RII score
Time 40.5 49.9 0.484 42.1 55.4 0.069
Force in tissue 40.3 19.9 0.176 51.5 483 0.889
Judging tension 72.6 38.6 0.036* 84.9 69.1 0.116
Equidistance 17.8 57.3 0.050* 26.1 48.1 0.028*
Distance between sutures 75.6 83.6 0.310 70.3 854 0.107
Wound dehiscence 435 87.5 0.036* 12.9 445 0.028*
Total score 56.6 59.1 0.397 55.8 63.8 0.069
VAS (0-10cm)
Degree of difficulty (cm) 32 4.0 2.2 4.1 0.328
Overall competence (cm) 1.6 3.0 0.8 2.7 0.442
Self-confidence (cm) 0.9 2.5 0.4 1.5 1.000

Comparisons of pre- and post-intervention WKS-2RII scores were conducted using the Wilcoxon signed-rank test, while VAS scores between the two groups
were analyzed using the Mann—Whitney U test. WKS-2RII; Waseda-Kyotokagaku Suture No. 2 Refined II, VAS; visual analogue scales, VR; virtual reality,

Pre; pretest, post; posttest, * ; P<0.05
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Virtual reality (VR) has been increasingly applied in
the field of medical education. In this study, we examined
the usefulness of VR educational materials for medical
training using surgical field videos recorded with a 360°
camera. In Study 1, 122 second-year medical students
viewed the VR materials during a gross anatomy
practical course and completed a questionnaire survey.
The results showed that approximately 90% of students
highly appreciated their understanding of the roles of
the surgeon, assistant, and nurse, as well as the deep
immersion and sense of realism provided by the VR
experience. However, poor visibility of the surgeon’ s
hand movements and fatigue associated with prolonged

viewing were identified as issues. In Study 2, 16 students
who participated in a suturing seminar were divided into
a VR group and a non-VR group, and their suturing
skills were evaluated. Both groups showed improvement
in technical performance after training. However, there
was no significant difference between the two groups in
terms of technical assessment. These findings suggest
that VR materials can enhance understanding and
provide a strong sense of realism, but the effect on skill
improvement from a single, short-term viewing was
limited. Therefore, future studies examining repetitive
VR-based training should be considered necessary.

Key words: Suturing, Surgical Education, VR, Virtual Reality, Technical Assessment



