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DUCATION INSTITUTES

he Center for Advanced Medical Simulation,
arolinska Institutet, Karolinska University
ospital, and Stockholm County Council

i Felländer-Tsai, MD, Petter Westfelt, MD, Cecilia Escher, MD, Mats Hedsköld, and Ann Kjellin, MD
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VERVIEW OF THE INSTITUTE

urpose

he Center for Advanced Medical Simulation is an institution
imed at improving patient safety and reducing errors in health
are. It was established by to meet the demands of systematic
nd evidence-based training in high-technological health care
ith a special focus on image-guided surgery and endoscopy as
ell as critical care management. The Center was inaugurated

n 2002 by the head of the National Board of Health and
elfare in Sweden (Fig. 1) and was already described in 2001

y the Swedish Medical Journal (Läkartidningen) (Fig. 2).1 The
ole of the Center is to increase patient safety by providing
alues and systematic training opportunities for improved pa-
ient safety in high-technological health care.

The Center offers systematic training of both technical and
ontechnical skills integrating high-fidelity simulators. The tar-
et groups are students, physicians, nurses, and biomedical en-
ineers. The vision is error-free health care based on improved
atient safety and decreased risk of medical errors by human
actors. There is also a strong commitment to introduce patient
imulation as an ethical, rational, and cost-effective method to
acilitate a change in culture leading to increased patient safety
n health care.

The Center is a leading core facility for systematic training,
valuation, and research within the Stockholm County, Karo-
inska University Hospital and Karolinska Institutet. The Cen-
er has a leading position in systematic education, evaluation,
nd research in the field of advanced medical simulation.

ocation

eographic. The Center for Advanced Medical Simulation is
ocated strategically in Stockholm, the capital of Sweden, in

Correspondence: Inquiries to Li Felländer-Tsai, MD, Director of the Center for Ad-
h
anced Medical Simulation and Training (CAMST), K 54 Karolinska Institutet at Karo-
inska University Hospital, 141 86 Stockholm, Sweden; e-mail: li.tsai@ki.se
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odern facilities within 1 of the strongest university hospitals
nd medical schools in Sweden, in which multidisciplinary col-
aboration in an academic environment can be established, de-
eloped, and maintained.
ithin the Institution. The Center is a core facility for system-

tic training within the Stockholm County, Karolinska Univer-
ity Hospital and Karolinska Institutet. Karolinska Institutet
as the Nordic region’s greatest range of educational programs
ithin the medical field. The 20 different training programs

nable students to enter professions that will improve patient
uality of life by preventing, curing, treating, or alleviating
isease. Across all programs, the aim is that all students will
eceive systematic training that is not only the best that the
ountry has to offer but also tailored to the high technology of
oday’s health care and to the needs of international medical
esearch and development. Karolinska Institutet is in the fore-
ront of devising innovative ways of training students with the
im of improving health care for all. The best and brightest
oung students are crucial to the Karolinska Institutet—and to
et the “best and brightest,” the Karolinska Institutet programs
ust be second to none. Strengthening and enhancing the ed-

cational programs at the University is a key element in the
ision of Karolinska Institutet.

trengths

ne important strength is that the Center for Advanced
edical Simulation has a multidisciplinary approach with

ctive clinicians in general surgery; orthopedic surgery; urol-
gy; cardiology; gastroenterology; obstetrics and gynecol-
gy; ear, nose, and throat (ENT); and emergency medicine;
s well as anesthesia and intensive care, serving as instructors
nd managers of the Center. Nurses and biomedical engi-
eers also are engaged as instructors at the Center. The Cen-
er was the first to be established in Sweden. Another
trength is that the Center is run jointly by the Karolinska
niversity Hospital, Karolinska Institutet, and The Stock-

olm County Council.

Directors in Surgery 1931-7204/$30.00
hts reserved. doi:10.1016/j.jsurg.2010.05.013
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EARNERS TARGETED

ype of Learner Served—Practicing
urgeons, Individuals from Other Specialties
nd Disciplines, Residents, Students, Etc

he Center offers systematic training of technical and nontech-
ical skills in high-fidelity simulators for students, physicians,
urses, and biomedical engineers. The Center provides courses

n high-fidelity human patient simulation in a broad range of
elds ranging from procedural training (eg, induction of anes-
hesia) to full-scale multidisciplinary trauma team training ap-
lying Crew Resource Management (CRM) principles. Train-
es range from medical and nursing students to clinical
onsultants and nurses.

On a graduate level, consultants and residents from multiple
pecialties are trained at the Center, to include anesthetists,
urgeons, gastroenterologists, urologists, gynecologists, ENT
urgeons, transplant surgeons, orthopedic surgeons, intensiv-
sts, pediatricians, emergency physicians, cardiologists, pulmo-
ologists, general practitioners, and any physician on call in the
mergency department.

Most students come from Karolinska Institutet. Medical stu-
ents are also trained in several types of courses including the
asic course in surgery, anesthesia, pediatrics, emergency med-
cine, and ENT. Nursing students in anesthesia and intensive
are, scrub nurse students, and emergency care are also trained.
ast, but not least, students in engineering from the Royal
nstitute of Technology train at the Center.

In image-guided surgery, courses are available for medical
tudents, residents, and consultants in a range of specialties
ealing with image-guided intervention. In 2003, a basic ac-
reditation program in image-guided surgery was established

IGURE 1. The Center for Advanced Medical Simulation was inaugu-
ated in 2002 by the Head of the National Board of Health and Welfare
n Sweden, Kerstin Wigzell (right).
nd implemented in the courses given by the Center. Apart
s
L

ournal of Surgical Education • Volume 67/Number 5 • September/O
rom theoretical knowledge, performance above predefined val-
dated criterion levels in simulators is required. The coursework
as been developed beyond a generic level to task-specific levels
eg, laparoscopy in general and gynecologic surgery, gastros-
opy, and colonoscopy). A biomedical and technological
urriculum has also been established, highlighting essential el-
ments in a broad range of specialties in which invasive image-
uided intervention is practiced frequently. Managing the chal-
enges when agreeing on a multidisciplinary and measurable,
ighly generalizable basic curriculum format is a main challenge
hen changing the educational paradigm in modern skills

raining.

escription of Courses and How Often the
ourses Are Offered

ost of the educational and training focus at the Center is in
ifferent fields of surgery and critical care. Attention is directed
oward both procedural skills and CRM and team training.
ractice is integrated in a multitude of courses that are widely
vailable and also for multiple specialties (Table 1). All courses
iven at the section for Advanced Patient Simulation are mul-

IGURE 2. The Center for Advanced Medical Simulation was first de-

cribed in a cover story in 2001 by the Swedish Medical Journal
äkartidningen.

ctober 2010 345
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iprofessional (physicians, nurses, and assistant nurses) pres-
ntly with the exception for training of medical students.

Applications to the Center’s programs are sent directly via
he Center’s website (http://www.simulatorcentrum.se). Prac-
ice with high-fidelity simulators in image guided surgery or
uman patient simulation integrated in established courses at
arolinska Institutet (eg, course in basic surgery and anesthesia,

rauma electives, ENT electives, and emergency medicine in
edical school or special courses for nurses specializing in an-

sthesia and intensive care, operating room (scrub nurses), and
rehospital care in nursing school. High-fidelity human patient
imulation of both skills and team training will now also be
mplemented in the basic course of pediatrics and electives in
mergency pediatrics.

Courses are also given on request (eg, intensive care unit or
mergency room team training in situ in the authentic clinical
nvironment including pediatrics). Training in image-basic
nd advanced image-guided surgery for residents in surgical
pecialties is also provided.

The curriculum is focused on the cognitive process to complete
task. Systematic information sampling and assessment of the

ituation to achieve situational awareness is trained. The cognitive
rocesses of dynamic decision making, action, and reevaluation
re reviewed in a didactic seminar and are practiced repeatedly
nder the supervision of a trainer. One example is the course in
Rational anesthesia,” which is applied to the procedure to safely
nduce, maintain, and exit general anesthesia.

In all CRM courses, the focus is training of nontechnical
kills, such as relevant behaviors and attitudes in patient care
nd cooperation with others.

All training courses in the Center are developed using a
-step constructive alignment method. Regarding image
uided intervention, curriculum is available involving proce-
ural skills, generic simulations for training basic skills, and
-dimensional trekking, as well as full procedure simulations in
astroscopy, colonoscopy, endourology, endoscopic retrograde
holangiopancreatography, laparoscopic cholecystectomy, ar-

ABLE 1. Systematic Team Training for Multiple Specialties Ap-
lying CRM Principles

RM for the Trauma
Team

General surgery, orthopedic
surgery, anesthesia,
radiology, emergency
department staff

RM for the Intensive
Care Unit Team

Intensive care, infectious
diseases, cardiology,
pulmonology

RM in difficult airway
management

Anesthesia, ENT, operating
theater staff

RM for the Emergency
Department Team

Emergency medicine, internal
medicine, cardiology,
anesthesia, emergency
department staff

raining in donor
management

Intensive care, transplant
surgery
hroscopy, endovascular intervention and gastric bypass proce-
F
m

46 Journal of Surgica
ures, different laparoscopic gynecologic procedures, and lapa-
oscopic suture.

Another important focus is the formal training of instructors
here a 5-week formal university course for simulator instruc-

ors has been completed (Fig. 3). This activity of structured
raining of instructors at the Center for Advanced Medical Sim-
lation has been identified as a key factor.2

ypes of Learners Served from Outside the
nstitution

part from students from the Royal Institute of Technology,
he Center hosts several national board certification courses in
rthroscopy, surgical laparoscopy, emergency surgery, cardiol-
gy, and gynecologic laparoscopy.

PECIAL FEATURES

quipment—Simulators and Special Devices

t the Center, we have a large variety of hybrid mechanical and
irtual reality (VR) trainers, including black boxes and virtual
eality simulators. Several part- and full-procedure VR simula-
ors with and without haptics for laparoscopic cholecystectomy,
aparoscopic bypass, gynecologic laparoscopy, gastrointestinal
ndoscopy, bronchoscopy, endourology, endovascular proce-
ures, arthroscopy, and laparoscopic suturing models are lo-
ated in the facilities of the Center for advanced medical simu-
ation. The simulators are portable within the Stockholm
ounty area for local courses. The Center also has access to

everal low-fidelity models that are available in collaboration
ith the clinical training center. These models include airway
odels, different anatomical human body forms, bench mod-

ls, breast models, pelvic models including prostate model, and
o on. The Center also has several human patient simulators
adult and pediatric). All are portable to allow in situ simulation
n the emergency room or intensive care unit in Karolinska
niversity Hospital or other hospitals in the Stockholm
ounty Council area.
IGURE 3. An important focus is the formal training of instructors, who
ust complete a 5-week formal university course for simulator instructors.

l Education • Volume 67/Number 5 • September/October 2010
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nique Teaching or Learning Methods
mployed

he Center for Advanced Medical Simulation provides in situ
imulation of high-fidelity human patient simulation in the
ntensive care unit and the emergency room in the whole Stock-
olm County Council area.

ONTACT INFORMATION

irector: The Director of the Center is Li Felländer-Tsai,
D, PhD, Professor and Senior Consultant in Orthopedic

urgery.

dministrative contact: Ann-Charlott Nordström is the Ad-

inistrator of the Center.

ournal of Surgical Education • Volume 67/Number 5 • September/O
ther key personnel: Ann Kjellin, MD, PhD, Senior Consul-
ant in General Surgery is Manager of the Section for Image-
uided Surgery.

etter Westfelt, MD and Cecilia Escher, both of whom are
onsultants in anesthesia and intensive care, are heading the
ection for Advanced Patient Simulation. Mats Hedsköld is
tudy Director.
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