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Abstract
Background: To develop surgical skills rapidly in endoscopic surgery is necessary to be trained in different physical and virtual 
models. Recently a video game has been used with this propose by Bokhari, et al. 
Aim of the study: To build an adaptative device integrated with Wii and a laparoscopic grasper and to demonstrate the utility of the 
system for laparoscopic surgery training in Residents of surgery. 
Methods: We designed an acrylic base to support Wii and a laparoscopic grasper. Six residents of surgery participated in this project. 
The experimental group was integrated by two residents of the first year of the specialization; there were two control groups; one 
integrated by 2 residents of the first year and another of 2 residents of second year from a National Medical Center. Only the residents 
of the experimental group trained with Wii during 6 months. After that period, we measured the time to perform 3 different tasks in 
all residents, involving the use of needle, geometric figures and rice. 
Result: The two residents who played Wii game during 6 months were able to make knots, sutures and to move geometric figures 
in shorter time than the control groups. 
Conclusion: Wii game seems to be an excellent tool to train residents to develop visuomotor coordination, facilitating to make 
surgical endoscopic tasks like manipulation of surgical tools and improved control of laparoscopic grasper. Wii could also be a 
complementary tool for training undergraduate students at the schools of Medicine. 
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Introduction

To develop surgical skills rapidly in endoscopic surgery is nec-
essary to be trained in different physical and virtual models, with 
the proposal to reduce time learning and intraoperative complica-
tions on humans. Surgical education in laparoscopy before surgical 
procedure on humans could be provided in different models such 
as: cadaver, animals, physical trainers, and virtual trainer devices 
[1,2]. However, researchers in surgical education have been dem-
onstrated the advantages of videogame in training [3-11]. Assess-
ment results of entertainment games have been an interest for sur-

gical education by Bokhari, et al. at the Minnesota University.  This 
group attached a particular device to the remote control of a Wii 
game to hold a part of surgical grasper for endoscopic surgery [12]. 
With the interaction of Marble Mania game, users were able to in-
teract in a virtual game making the same movements of the surgeon 
wrist (Up, Down, Right and left, left and right rotation). Generally, 
the simulators used in training are big, heavy and expensive. This 
option represents a cheaper, lighter and smaller model that could 
be an alternative tool in the training of residents, interns and un-
dergraduate students. 
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Methodology

All residents under informed consent who participate in this 
project were in the residency of surgery from the National Medical 
Center la Raza in Mexico City (table 1). 

Category Hospital Age Sex Played Wii 
Before

Previous Surgical training 
with Wii game (hrs)

Time in Residence 
(months)

R1 HGR 25 23 Male No 40 6
R1 HGR 25 25 Male No 40 6
R1 HGR 27 27 Male Yes 0 6
R1 HGR 27 25 Male Yes 0 6
R2 CMN Raza 28 Male No 0 18
R2 CMN Raza 28 Female No 0 18

The experimental group was integrated by two residents of the 
first year since the first day of their residency of surgery, in the first 
year they were in the Hospital General y Regional number 25 of 
the Instituto Mexicano del Seguro Social in Mexico City with their 
consent authorization accepted to participate in the project with 
the mission to develop surgical skill for endoscopic surgery playing 
Wii game for at least 30 hours in six months and with all degrees of 
difficulty of the game Marble Mania. They didn´t know that in the 
end of the first six months of the residency we were going to mea-
sure their surgical time in some tests involving sutures, knots and 
moving skills comparing them with the other residents of general 
hospitals. The first control group was integrated of two residents 
of first year of residency of surgery from the Hospital General No. 
27 of the IMSS. The second control group was integrated of 2 resi-
dents of second year of residency in surgery IMSS. Residents from 
control groups participated with one session in the end of the six 

months of the residency without knowing they were participating 
in a project related with an experimental group from Hospital Gen-
eral y Regional No. 25 of the same Institutions (IMSS). Wii game 
was integrated of an acrylic base to hold the WiiMote® (Nintendo 
Wii® remote) attached to a half of grasper (Laparoscopic tool), a big 
screen of TV, and a Wii game Marble Mania® were used (See figure 
2). The acrylic base had a hole with a spherical device to hold a port 
of 10 mm diameter and through it we introduced the grasper at-
tached to the WiiMote®. The minitrainer used to evaluate residents 
to transfer geometric items, to cross a needle in a simulator tissue, 
and to move 7 rices was Re-designed in Mexico for Mosso et al. It 
consisted of a small base fixed on a table with a micro camera at 
the top. The micro camera displayed on the screen of a Vuzix Head 
Mounted Display instead of a big screen on a TV. The surgical tools 
used were two graspers to transfer geometric items and to move 7 
rices, and one needle holder to cross totally a needle into a piece of 
tissue. We measured the time required to perform the following 3 
tasks in all residents: to cross a needle on a tissue (task 1), to move 
7 rice into a square (task 2), and moving geometric items from one 
place to another (task 3), all tasks in a portable trainer.

Table 1: Residents from The Instituto Mexicano del Seguro Social, Mexico City.

Result

For analysis, we divided residents into 3 groups, according to 
their characteristics. Group 1: those who have played Wii before 
and trained with the game; group 2, those who have played Wii be-
fore but didn´t train with the game and group 3, those who haven´t 
played before, didn´t train with the game but are residents of the 
second year of Surgery. Tasks were ordered by difficulty starting 
from easiest to hardest. Results in time are shown in Graph 1.

As shown in graph 1, the time taken in performing the first task 
by the residents in group 1 was less than the time taken by group 2 
and considerably less than the time taken by group 3. Task 2 seems 
to have the same pattern as task 1; task 3, which requires much 
more ability to be successfully performed, was best made by group 
3 but not by much followed by group 1.
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Groups
Grade in 

Residency
of surgery

Hospital Age Gender
Have 

played Wii 
before?

Trained 
with 
Wii?

Task 01: Time To 
cross a needle 

through a tissue 
(secs)

Task 02: 
Time To 

move 7 rices 
(secs)

Task 03: Time 
To transfer 
5 geometric 
items (secs)

1 RI HGR 25 23 Male yes yes 84 105 278
1 RI HGR 25 25 Male yes yes 67 72 240
2 RI HGZ 27 27 Male yes no 95 185 240
2 R I HGZ 27 25 Male yes no 88 85 366
3 R II CMN Raza 28 Male no no 410 127 285
3 R II CMN Raza 28 Female no no 417 280 188

Table 2: Time taken in performing the 3 tasks in seconds.

Figure 1: Results. Box Plot for time performing tasks according 
to groups. (Group 1: Have played Wii before and have trained 

with Wii; Group 2: Have played Wii before and haven´t trained 
with Wii; Group 3: Haven´t played Wii before and haven´t trained 

with Wii but are residents of second year).

Discussion and Conclusion

By the above results, Nintendo Wii® game helped residents to 
develop skills for endoscopic navigation such as manipulation of 
surgical tools and positioning (Using the wrist motions only). The 
surgical tasks, where residents need fingers, are not the best option 
to be developed by this device. However future games where user’s 
fingers will be involved could be an excellent option to perform sur-
gical tasks with high level of difficulty such as performing sutures 
or knots. The current and future generations of residents and un-
dergraduate students of medicine have more relationship with new 
games where navigation is the main objective and undoubtedly fu-
ture games will have more immersion and feedback devices. When 
asked to 42 undergraduate students of second year at the school 
of medicine at the Universidad Panamericana, 40 students would 
accept the Nintendo Wii® device game in the Medicine program 
because all of them know the game, most of them have played it 
and all of them know endoscopic surgery. As demonstrated before 
by Bokhari et al. Wii seems to be an cheaper, lighter and smaller 
training model that could be an alternative tool in the training of 
residents, interns and undergraduate students. It is important also 
recognize our new contribution to improve the Bokhari device, 
which is a spherical device integrated to hold a real laparoscopic 
port to introduce the Wii-mote, because we considered this spheri-
cal device give Wii-mote more degrees of freedom. Preliminary 
results indicate us that with a higher number of participants the 
results might be statistically significant and prove the usefulness of 
the device with Wii game presented in this project.
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Figure 2: Wii game and scenario of Marble game. School of 
Medicine, Universidad Panamaricana. Mexico City.
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