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Laser Therapy in Dentistry certification course, module handbook

Goals

Qualification goals of the degree program

GUIDING THOUGHTS

This program is based on a selection of modules from the ULG Master Professional Lasers in Dentis-
try at SFU, which have been offered since 2022. It is a selection of learning content and teaching units
from the ULG Lasers in Dentistry that can be meaningfully completed on their own and lead to a certif-
icate with a weighting of 15 ECTS credits. Participants in the certification course are explicitly enabled
to continue their studies in the SFU ULG Master Professional Lasers in Dentistry following the suc-
cessful final examination.

This enables participants to maintain long-term contact with their alma mater.

TARGET GROUP

This curriculum is aimed at practicing dentists who wish to qualify as a specialist in laser dentistry
alongside their profession. Through innovative treatment options and the development of new fields of
activity in laser dentistry, you will not only satisfy your patients, but also have a competitive advantage
over conventional dental practices.

e Use of various laser systems from leading manufacturers with all available wavelengths during
skills training and practical exercises

e Practical instructions for laser handling and subsequent application
e Live surgery, on the patient or via direct transmission on the monitor

e Provision of all necessary organic materials and suitable laser safety goggles for independent
practice with the laser (under supervision and guidance)

e Carefully documented working material serves as a well-founded reference work;

o Further specialist literature enables the topic to be explored in greater depth and completes
e the personal specialist library

e Training to become a certified laser safety officer (LSB or LSO)

¢ Internet-based e-learning provides support between the modules at home

e Best learning atmosphere in our own modern seminar rooms
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General information

The course is divided into 3 modules, which are awarded 1 to 5 ECTS points. A total of 15 ECTS cred-
its are awarded.

Aims of the course

The certification course offers dentists the opportunity for further training in the field of laser dentistry.
On the basis of a sensibly broad and, in selected sub-areas, in-depth specialist knowledge and a
broad knowledge of methods, it promotes the ability to solve problems in practice and to use various
laser systems as a complementary and/or sole therapeutic tool in the dental treatment spectrum.

The main objectives are to enable participants to take up qualified employment or to acquire a
unique selling point in the range of clinical treatments on offer. The qualifications that course patrtici-
pants acquire during the course are, in particular

e Knowledge of dental principles when using laser systems with selected laser wavelengths
e Competent and professional patient advice in all areas of lasers and laser-assisted therapies
e The ability to use dental laser systems in a clinically correct manner:

o The safety and ethical use of lasers

o The clinically indicated use of lasers, taking into account the indications and contrain-

dications for the given wavelengths
o The supportive or independent role of lasers in therapy
o Recognized therapy plans and treatment protocols

With additional, intensive support from qualified scientific staff, the participants are introduced to the
successful and professional use of the laser in their practice.
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Overview of the modules

MODULE Laser Safety (LSO)

Responsible:  Franzen

DIRECTOR: Franzen

Brief description:

Course participants are introduced to the structure of the study program. A special lecture with practi-
cal exercises on the use of the course's own e-learning system ILIAS is given. Basic physics of light
(optics) is taught using various model descriptions of light. Knowledge is imparted in the areas of ge-
ometrical optics, wave optics and quantum optics. Furthermore, the student acquires the qualification
to work as a laser safety officer in the dental field, fulfilling the requirements for accident prevention
based on the European standard EN 60825.1.

LEARNING OBJECTIVES:

) The course participants are aware of the national (especially OStrV (German) and
EN60825.1 (European)) and most important international (IEC/EN 60825.1 and ANSI
Z.136) regulations for the safe use of a laser in dental practice in order to exclude hazards
during laser treatment within the scope of these regulations.

LEARNING OUTCOMES
. Knowledge

o Simplified basics of quantum optics (Bohr's atomic model, absorption and emission of
photons, stimulated emission)

o Knowledge of the basic light-tissue interaction processes

o Knowledge of potential sources of danger when using laser radiation and protective
measures to be taken.

. Skills

o The course participants are familiar with the safety regulations for handling laser
beams in the dental practice.
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o Competencies

o Course participants demonstrate a safe and responsible approach to the use of dental
laser systems and are always aware of the dangers of laser radiation in all treatments
and in laboratory situations.

SAMPLE TIMETABLE OF THE MODULE*

Day 1

9.00 Laser basics

(Lecture)

Biophysical basics

(Lecture)

12.00 - 13.00
(Lunch Break)

Safety regulations, haz-
ards and protective
measures

(Lecture)

18:00

The attendance phases of the modules are sensibly combined into teaching blocks, in particular to
keep travel costs for course participants low.

TEACHING FORMS:

Event Teaching form
Laser safety Lecture
Support between the attendance phases e-Learning

PROOF OF PERFORMANCE:

A written exam lasting 1 hour at the end of the semester. The laser safety exam can also be taken
earlier (proof of instruction in the safe handling of dental lasers)

A more detailed description of the tests and their timing is provided at the end of the document.
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Admission requirements none
CP 1
Workload 25 hours

Recommended literature (depending on region)

Principles of Medical and Dental Lasers - An Introduction to Laser Medicine and Laser

Dentistry, Rene Franzen

ISBN 978-1-7409-0592-7, 2011

LULU Publishing, USA
OStrV/TROS
EN60825.1

ANSI Z 136.1: American National Standard for the Safe Use of Lasers: ANSI Z-136.1

American National Standards Institute,

Laser Institute of America

Orlando, FL, 2000.

"Proceedings of the 1st International Workshop of Evidence Based Dentistry on Lasers

in Dentistry"

ISBN 978-1-85097-167-2,

Quintessenz Publishing Co Ltd,

London, Berlin,

Chicago 2007
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MODULERBIUM lasers

Responsible:  Strakas/Manschiebel

TEACHERS: Franzen / Strakas / Manschiebel / Martins / Martin / Sedky / Kably (depending on the
location of the classroom course))

MODULE DESCRIPTION

In the first part of this module, course participants will learn the necessary physical and technical
background of Er:YAG and Er,Cr:YSGG lasers. They will also be able to use an erbium laser. In the
second part of the module, the laser-tissue interactions of these wavelengths will be discussed. All
relevant clinical indications of erbium lasers will be presented and their application demonstrated. The
course participants watch clinical treatments and learn how to perform them using a skill model. Final-
ly, they will treat patients with these wavelengths.

LEARNING OBJECTIVES:
The course participants

o learning and understanding the function of an erbium laser and the handling of the respec-
tive laser devices.

) Understanding the biophysical interaction of laser radiation on hard and soft tissues.
o understand the use of erbium lasers in all relevant clinical indications.
. can use an erbium laser appropriately for the clinical situation after completing skills train-

ing (part of the module).

o understand the standardized treatment protocols for the various indications and can treat
patients according to these protocols.

LEARNING OUTCOMES
. Knowledge

o Technical construction of an erbium laser (theory) and its various light transmission
systems.

o Physical excitation and relaxation processes in erbium-based solid-state lasers
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o Theoretical knowledge of the typical laser parameters of dental erbium lasers

o specific absorption behavior of erbium laser radiation in hard and soft tissue as well as
with regard to individual tissue components

o Knowledge of all relevant clinical indications and whether these are adjuvant or inde-
pendent laser treatments

o Treatment protocols for adjuvant and stand-alone laser treatments

o Passive participation in laser-assisted treatments for various patients with different
diseases

) Skills
o Demonstration of responsible handling of a dental erbium laser and its accessories

o The course participants will learn how to use a dental erbium laser on different tissue
surfaces to understand the different biophysical interactions.

o Students will learn how to use a dental erbium laser on different models and tissue
samples to understand the clinical treatment protocols for specific indications.

o Competencies
o Profound background of the physical-technical structure of a dental erbium laser

o The course participants are able to master the technical handling of an erbium laser
and its accessories.

o Course participants will be able to treat patients with various conditions using either
laser-based or laser-assisted treatment. This includes competent handling of the laser
device on various tissue surfaces according to a recognized treatment protocol.
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SAMPLE TIMETABLE OF THE MODULE*

Day 1 Day 2 Day 3 Day 4
9.00 Cariology :.'i:::ty Prepara- Periodontolgy Hands-On
(Lecture) (Lecture) (Lecture) (Skills training)
12.00 - 13.00
(Lunch Break)
ity P -
Cayl y Frepa Endodontics Surgery Hands-On
ration
(Lecture) (Lecture) (Lecture) (Skills training)

Peri-implantitis
management
(Lecture)

Q & A session

18:00
(discussion)

The attendance phases of the modules are sensibly combined into teaching blocks, in particular to
keep travel costs for course participants low.

TEACHING FORMS:

Event Teaching form

Laser technology (erbium laser) Lecture

Practical exercises on technical handling (skills
training with devices and accessories)

Clinical application of erbium lasers Lecture

Practical handling exercises (skills training on
models and tissue samples)

Support between the attendance phases e-Learning

PROOF OF PERFORMANCE:
1. A written exam lasting 90 minutes at the end of the semester.

A more detailed description of the tests and their timing is provided at the end of the document.
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Admission requirements Module "Laser safety (LSO)" attended
CP 5
Workload 125 hours

Recommended literature

"Proceedings of the 1st International Workshop of Evidence Based Dentistry on Lasers
in Dentistry"

ISBN 978-1-85097-167-2,

Quintessenz Publishing Co Ltd,

London, Berlin, Chicago 2007

Fundamentals of Operative Dentistry : A contemporary approach
Second edition, Summitt et al., 3rd edition, Quintessence Books, 2006
ISBN 0-86715-452-7

"Principles and Practice of Laser Dentistry",

Author: Robert A. Convissar

Mosby, ISBN 0323062067

Clinical Periodontology and Implant Dentistry,

Author: Lindhe J.

Munksgaard, Copenhagen 2008
RECOMMENDED MAGAZINES

Lasers in Medical Science
By Springer, London, UK

Lasers in Surgery and Medicine
By Wiley, London, UK

Photomedicine and Laser Surgery
By Liebert, New Rochelle, New York, USA

Lasers in Dental Science
Springer, Heidelberg, Germany

Laser Journal
By Oemus, Jena, Germany

Journal of Periodontology
Chicago, lllinois, USA

Caries Research
By Karger, Basel, Switzerland

Journal of Periodontal Research
By Cambridge Press

Oral surgery, oral medicine, oral pathology, oral radiology, and endodontics
Elsevier, New York, USA
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MODULDIODE lasers

Responsible:  Strakas/Manschiebel

TEACHERS: Franzen / Strakas / Manschiebel / Martins / Martin / Sedky / Kably (depending on the
location of the classroom course))

MODULE DESCRIPTION

In the first part of this module, course participants learn the technical and physical background of a
diode laser. They also learn how to use this class of device. In the second part of the module, the in-
teraction of the laser radiation from these powerful diode lasers with biological tissue is discussed. All
relevant clinical indications for diode lasers are presented and their application demonstrated. The
course participants watch clinical treatments and learn how to perform them using a skill model. Final-
ly, they will be able to treat their own patients with these lasers.

LEARNING OBJECTIVES

o Understanding the function of a diode laser

) Responsible operation of a diode laser and understanding of the biophysical interactions of
laser radiation on hard and soft tissue

. Correct application of all relevant clinical indications for diode lasers on hard and soft tissue

. Understanding the standardized treatment protocols for the various indications

. Responsible treatment of patients with diode lasers according to standardized treatment
protocols

LEARNING OUTCOMES

. Knowledge
o Physical-technical structure of semiconductors and their use in diode lasers
o Typical power parameters and wavelengths of diode lasers

o specific absorption behavior of the radiation of a low-level diode laser in hard and soft
tissue as well as in specific tissue components

o Relevant clinical indications
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Knowledge of all relevant clinical indications and whether these are adjuvant or inde-
pendent laser treatments

Treatment protocols for adjuvant and stand-alone laser treatments

Passive participation in laser-assisted treatments for various patients with different
diseases

. Skills

o

o

Demonstration of the responsible handling of a dental diode laser and its accessories

Course participants will learn how to use a dental diode laser on different tissue sur-
faces to understand the different biophysical interactions.

Students will learn how to use a dental diode laser on different models and tissue
samples to understand the clinical treatment protocols for specific indications.

o Competencies

o

The course participants are able to master the technical handling of a dental diode la-
ser and its accessories.

Course participants will be able to treat patients with various conditions using either
laser-based or laser-assisted treatment. This includes competent handling of the laser
device on various tissue surfaces according to a recognized treatment protocol.
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SAMPLE TIMETABLE OF THE MODULE*

Day 1 Day 2 Day 3 Day 4
Function and
9.00 stru<_:ture of Periodontology | Bleaching Hands-On
semiconduc-
tor lasers
(Lecture) (Lecture) (Lecture) (Skills training)
12.00 - 13.00
(Lunch Break)
Endodontics | Surgery PBMT & PDT Hands-On
(Lecture) (Lecture) (Lecture) (Skills training)

Q & A session
18:00
(discussion)

The attendance phases of the modules are sensibly combined into teaching blocks, in particular to
keep travel costs for course participants to a minimum.

TEACHING FORMS:

Event Teaching form

Laser technology (diode laser) Lecture

Practical exercises on technical handling (skills
training with devices and accessories)

Clinical application of diode lasers Lecture

Practical handling exercises (skills training on
models and tissue samples)

Support between the attendance phases e-Learning

PROOF OF PERFORMANCE:
A written exam lasting 90 minutes at the end of the semester.

A more detailed description of the tests and their timing is provided at the end of the document.
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Admission requirements Module "Laser safety (LSO)" attended
CP 4
Workload 100 hours

Recommended literature

"Proceedings of the 1st International Workshop of Evidence Based Dentistry on Lasers
in Dentistry"

ISBN 978-1-85097-167-2,

Quintessenz Publishing Co Ltd,

London, Berlin,

Chicago 2007

"Principles and Practice of Laser Dentistry",
Author: Robert A. Convissar
Mosby, ISBN 0323062067

Clinical Periodontology and Implant Dentistry,
Author: Lindhe J.
Munksgaard, Copenhagen 2008

Essentials of dental radiography and radiology.
Author: Whaites E.
Churchill, Livingstone 4th Ed. 2007
ISBN 13: 978-0-443-10168-7
RECOMMENDED MAGAZINES

Lasers in Dental Science
By Springer, London, UK

Lasers in Medical Science
By Springer, London, UK

Lasers in Surgery and Medicine
By Wiley, London, UK

Photomedicine and Laser Surgery
By Liebert, New Rochelle, New York, USA

Journal of Oral Laser Applications
Quintessence, London, UK

Laser Journal
By Oemus, Jena, Germany

Journal of Periodontology
Chicago, lllinois, USA
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Journal of Periodontal Research
By Cambridge Press

Oral surgery, oral medicine, oral pathology, oral radiology, and endodontics
Elsevier, New York, USA

Journal of Endodontics
By Elsevier, New York, USA

Journal of Clinical Periodontology
By Munksgaard, Copenhagen, Denmark
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MODULE Clinical case documentation

RESPONSIBLE: Strakas/Franzen/Manschiebel

DIRECTORS:Strakas/Franzen/Manschiebel are available for consultation appointments on request

MODULE DESCRIPTION

The participants document their treatments from their own practice on the basis of the guidelines for
the preparation of case documentation published by the German Society for Laser Dentistry (DGL).

MODULE OBJECTIVE

The participants are able to document their treatments of patients on the basis of the guidelines for the
preparation of case documentation issued by the German Society for Laser Dentistry (DGL).

LEARNING OBJECTIVES

. Knowledge

o Guidelines of the German Society for Laser Dentistry for the preparation of case doc-
umentation

) Skills
o Course participants can create a treatment plan based on the treatment protocols.

o Course participants are able to record clinically relevant data (preclinical situation,
during treatment and after treatment), photo documentation, X-ray diagnostics and la-
boratory findings and present them in case documentation.

o Competencies

The course participants

o demonstrate safe and ethical use of a dental laser during various treatments of pa-
tients and provide evidence of this by submitting case documentation (treatment cata-

log).

o create and document a treatment plan based on the treatment protocols learned for
the different laser wavelengths.

o create case documentation at a professional level.
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PROOF OF PERFORMANCE:

e Based on the treatment catalog, the course participants create detailed case documentation in
the form of a presentation. In the final examination of the module, the examiners select all or
some randomly selected treatments for the oral examination from the entirety of all case doc-
umentation prepared during the course.

¢ Oral final examination (similar to "Defensio") at the end of the course after submission of a
catalog of the treatments performed. The scope should include 5 documented treatments.

TEACHING FORMS:

Event Teaching form
Clinical treatments with documentation of treat- Personal communication with the responsible
ment cases supervisor

&

e-Learning (communication)
Independent work:

In own practice or work shadowing (clinical

treatments)
Admission requirements "Laser Safety Officer" qualification from the "Laser Safety
(LSO)" module
CP 5
Workload 125 hours

RECOMMENDED LITERATURE

"Guidelines for the preparation of scientific case documentation"
Published by the German Society for Laser Dentistry, DGL e.V.
Registered office: Aachen, Germany

DGL

Pauwelsstr. 30

52074 Aachen
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Further information

Description of the tests

The final examination of the certification program consists of 1 written MCQ exam plus an oral exam
lasting approximately 30 minutes; this is the clinical case documentation exam (module "Clinical Case
Documentations").

The remaining modules are each completed with a module examination. These are written examina-
tions lasting 60 - 90 minutes, depending on the ECTS scope of the modules. The exams take place
after the end of the self-study phase of the respective module.

The participant must treat patients during the course and document these treatments (treatment cata-
log). The treatment catalog is checked for completeness. The treatments recorded here form the basis
for the preparation of detailed case documentation. The guidelines of the German Society for Laser
Dentistry e.V. (DGL) are used as a basis.

The final grade of the course is calculated in accordance with the applicable examination regulations.

Overview of the student workload of the modules and ECTS credits (CP)

Module ECTS credit points Duration

Laser safety 1 1 day

Erbium laser 5 4 days

Diode laser 4 4 days

Clinical case documentation 5 In own clinic/practice

3 days exams

Total 15 12 days
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