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Ultrasound Doppler ; its application in dentistry for evaluating pulp vitality

Department of Conservative Dentistry, Yonsei University, Seoul, Korea

Sung-Ho Park

I. Object:

Even though thermal test and EPT have been commonly used as pulp vitality test, these two methods are indirect
methods to test the sensibility of pulpal nerve. These tests relied on the subjective response of the patients, and have low
reliability when the sensibility is affected by the extrinsic factors.

Ultrasound Doppler flowmetry (UDF) has been studied in Yonsei university for its application in dentistry for evaluat-
ing tooth vitality. The purpose of this presentation is to measure the pulpal blood flow speed in healthy adults using ultra-
sound Doppler unit and compare it among central incisor, lateral incisor and canine. In this presentation, information

about its possibility and limitation at present state will be evaluated.

II. Materials & Methods :
- Healthy 62 volunteers were involved,
— minimum 22 years, maximum 52 years ;
— 13,12, 11, 21, 22, 23
— Central incisors (119)
— Lateral incisors (120)
— Canine (120)

- Average linear velocity ; Vam (cm/s) was evaluated

IlI. Results :

The pulpal blood flow speed was 0.576 (cm/s), 0.581 (cm/s), 0.519 (cm/s) in central incisor, lateral incisor, and canine.

IV, Conclusion :

The average pulpal blood flow speed was 0.5-0.6 cm/s in anterior teeth.

There was no difference in pulpal blood flow speed among central incisor, lateral incisor and canine.

At present state, even though UDF has limitation in evaluating tooth vitality because it sometimes shows false positive
response, it would be very useful methods if the drawbacks would find solutions.

(This research was supported by Basic Science Research Program through the National Research Foundation of
Korea (NRF) funded by the Ministry of Education, Science and Technology (2011-0021235))

Sung-Ho Park
Professor & Chairman, Department of Conservative Dentistry
Yonsei University, Seoul, Korea

sunghopark@yuhs.ac
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Control of endodontic biofilm infection : key to success

Division of Endodontics, University of British Colombia, Canada

Markus Haapasalo

Microbial biofilms in the infected root canal space are the primary cause of apical periodontitis (AP). Root canal treat-
ment therefore aims to either remove the biofilms from the root canal or Kill all of the microbes in the biofilms. Instru-
mentation mechanically removes or disrupts biofilm organization and creates sufficient space in the canal to allow effec-
tive irrigation and disinfection to occur. While none of the mechanical or chemical factors alone can predictably eradicate
the infective agents, their combined action under optimal efforts is the key factor for long-term success of endodontic
treatment and healing of the lesion.

Biofilm is a much more advantageous form of life for microbes than planktonic culture. Bacteria and yeasts can benefit
from each other nutritionally and in many other aspects. Biofilm also provides protection to the microbes against host fac-
tors, antibiotics and locally used disinfecting agents, superior to planktonic cultures. A mature biofilm consists of tightly
or loosely packed microbial colonies embedded in a gel like matrix, extracellular polymeric substance (EPS). EPS has an
important role in the characteristics of the biofilm. The localization of bacteria in the necrotic root canal is dependent
mainly on ecological factors such as availability of nutrients in the various parts of the canal system, redox potential (oxy-
gen), and composition of the infective microflora including positive and negative bacterial interactions. In primary AP, the
vast majority of the microbes are occupying the main root canal (s) and only a minority have invaded deeper into the
dentin via lateral canals and dentinal tubules. Apical ramifications, lateral canals, and isthmuses connecting main root
canals have all been shown to harbor bacterial cells, which are also frequently organized in biofilm-like structures. In
post-treatment AP (e. g. AP persisting after treatment and root filling) the main canal space is occupied by the root filling
material, and the residual, surviving biofilms have much less space to occupy. In addition to peripheral locations of the
complex root canal system, biofilm can be found on the root surface or in the periradicular tissue, such as in periapical
actinomycosis or other extraradicular endodontic infections. These biofilms, which are outside the root canal system can-
not be eradicated by conservative endodontic means. Periapical surgery and direct removal of the biofilms (and the sur-
faces where the biofilms are attached to) secures success with high probability.

This presentations gives a detailed update on endodontic biofilms, advances in recent biofilm research as well as rec-
ommendations on how to effectively address the various challenges created by the resistant biofilms. The presentation is

rich in high quality microscopic and clinical image material, several clinical cases will be presented.
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Endodontic instruments and instrumentation

Division of Endodontics, University of British Colombia, Canada

Markus Haapasalo

Root canal preparation and cleaning is accomplished by the use of endodontic instruments and irrigating solutions
under aseptic working conditions. Instrumentation may be carried out with manual hand-held or with rotary files. End-
odontic instruments were earlier manufactured from high quality stainless-steel. Such files have an inherent stiffness that
increases as the instrument size increases. As a result, restoring forces particularly in curved canals attempt to return
the instrument to its original shape, causing various preparation complications (transportation, zip, perforation).

Rotary root canal instruments manufactured from nickeltitanium (NiTi) alloy have proven to be a valuable adjunct for
root canal treatment. NiTi instruments are highly flexible and elastic. NiTi rotary shaping files have greatly reduced iat-
rogenic instrumentation complications. Since their first appearance, NiTi instrument design has changed considerably;
progress has been made in manufacturing as well as alloy processing. The development of new files nowadays is a fast
and market-driven process. With new file designs rapidly becoming available, the dentists may find it difficult to choose
the file and technique most suitable for an individual case. NiTi instruments have undergone a revolution regarding dif-
ferent designs to produce an instrument that cuts effectively while exhibiting resistance to fracture even in the most chal-
lenging anatomical confines. It is important to remember that despite progress, all file systems still have both strengths
and weaknesses. Instrument properties are derived from the type of alloy, degree of taper, and cross-sectional design.

First generation rotary NiTi files typically had a design inherited from K-files, with a tight helical structure. This
caused the files to be sensitive to screwing effect. Therefore, radial lands were added to the files in order to prevent the
screwing effect. However, added “safety” had an obvious downside: less than optimal effectiveness in cutting dentin.
Newer files changed from K-file type of tight design to more reamer like helical structure, where screwing no longer was
such an issue as in the first generation files. Radial land was no longer needed and the cutting efficacy of the file was
improved.

The first ten years of rotary NiTi instruments, the metallic structure of the files when used at room and body tempera-
ture was “austenitic”. This form of NiTi structure is superelastic but relatively stiff, in particular in larger sizes and taper.
In recent years manufacturers have introduced a variety of heat treatments into the production process of the NiTi wire
and the NiTi files. These treatments, the details of which are well guarded secrets, have changed the file properties so
that instead of austenitic, the file metal in room temperature is mostly “martensitic”. These files have higher flexibility,
higher resistance to fracture by fatigue, but are usually equally strong against torque or shear forces. The latest develop-
ment in NiTi heat treatment are controlled memory (CM) files, which are highly flexible, do not have elastic memory
like the conventional NiTi files and show further increase in resistance to fatigue. The presentation will give an update of

the evolution of rotary NiTi instruments and their optimal use in the clinical situation.
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