د.احمد غانم-------------------------------------------------lecture four


CLEANING & SHAPING

The most difficult and time-consuming aspect of root canal therapy involves, cleaning and shaping the canal to receive a root filling. About 30 years ago, Schilder introduced the concept of “cleaning and shaping”, which foundation of successful endodontic therapy. In fact, most Obturation problems are really the result of improper cleaning and shaping. 

What is the modern meaning of cleaning and shaping? 
Cleaning is the removal of all contents of the root canal system before and during shaping: infected materials, antigenic materials, organic substances, microflora, bacterial by products, food, caries, tissue remnants, denticles, pulp stones, collagen, inflammatory chemicals, contaminated canal filling materials, and dentinal debris created during canal shaping procedures. Cleaning entails accomplished by both mechanical instrumentation and chemically by irrigation.

Shaping is a mechanical process accomplished (with files, reamers, Gates-Glidden drills, slow speed burs, high speed diamonds-tipped drills, and sonic and ultrasonic, and nickel-titanium instruments of variable taper) to  establishment of a specific cavity from that permits pluggers, spreaders, and other Obturation instruments to fit freely within the root canal system and to generate the pressures needed to transform and capture a maximal Obturation cushion, forcing gutta-percha and a microfilm of sealer into all foramina.  Equally important, shaping facilitates three-dimensional cleaning by providing easy direct access for file, reamer, rotary instruments and irrigant during the treatment process. Cleaning and shaping have 2 special distinctions. The first is that endodontic therapy is the only dental procedure that lies almost entirely on “feel”. (treatment perfect by the touch). The second distinction of cleaning and shaping is accountability. Our ability willingness to thoroughly clean and shape the anatomic complexity of the root canal system is the primary determinant of endodontic success.

Movement of Files
1. Filing motion (1-2 mm push and pull). 

2. Reaming motion. Discus early 

3. Combined ream and file motions (Quarter turn and pull).

The turn-and-pull cutting motion is a combination of the reaming and filing motions. The file is inserted with one-quarter turn clockwise rotation and inwardly directed hand pressure (i.e. reaming). Positioned into the canal by this action the file is subsequently withdrawn as a cutting action (i.e. filing). The rotation during placement sets the cutting edges of the file into dentin, and the nonrotating withdrawal breaks loose the dentin that has been engaged. The resulting shaping is a spiraling groove in the canal wall, a groove that duplicates the spiraling axis of the instrument’s cutting edges. Repeated placement with additional one-quarter turn and straight withdrawal gradually enlarges the canal diameter to match that of the file. In this process the instrument is allowed to cut actively without guidance and a ledge can be generated with rather small diameter file.

4. Watch-winding (stem winding) or twiddling.

The watch winding motion is the back and forth 45 degree oscillation of a file (30-60 degree) right and (30-60 degree) left as the instrument is pushed forward into the canal. This motion is very useful during many shaping procedures. It is less aggressive than one-turn quarter and pull motions. The occurrence of the ledging less as the instrument tip not forced against the canal walls. This motion is predecessor to the balanced force technique. 

5. Watch-winding and pull.

When used with Hedström file, the watch-winding motion cannot cut dentin with the backstroke. It can only wiggle and wedge the nearly horizontal unidirectional cutting edges tightly into opposing canal wall. Properly positioned, the instrument removes dentin with a pull stroke. Hence, with Hedström files the watch-winding technique must become a watch-winding-and pull technique. With each clockwise rotation the instrument is moved apically and meets resistance. It is freed by a pull stroke. When apical placement becomes sluggish or very difficult it is time to change to a smaller file size. When the working length is reached without resistance, one progresses to the next larger instrument. 

Recapitulation 

Recapitulation is sequential reentry and reused of each previous instrument. Throughout the deriding or filing process, the root canal must be recapitulated. A smaller diameter file is intermittently and finally inserted to the measured apical length and the small bits of debris that are packed into the apex are removed to insure total canal debridement. Recapitulation is a necessity for proper endodontic success. 
IRRIGATION

The canal is irrigated with a solution of sodium hypochlorite (household bleach). It is able to lubricate, wash out debris, dissolve organic tissue and destroys almost all of the microorganisms found in the root canal system. The bleach should be irrigated from the canal with a final saline irrigation. When the canal(s) have been irrigated for the final time, residual moisture must be eliminated before the canal can be filled. This can be done by repeatedly inserting individual absorbent paper points into the canal. Successful endodontic therapy is best attained with a dry canal prior to the final filling procedure. 

Irrigation should always precede probing and length determination. The simple act of irrigation in itself flushes away loose, necrotic, contaminated materials before they are inadvertently pushed deeper into the canal and apical tissues. The benefits of the irrigation as a general:

1. Gross debridement.

2. Lubrication.

3. Destruction of microbes.

4. Dissolution of tissues.

5. Removal of smear layer (specially by chelating agent and diluted acid).

IRRIGATING SOLUTION:

1. Isotonic saline it is too mild to through clean canals. It provide gross debridement and lubrication but when used alone it sacrifice chemical destruction of microbiological matter and dissolution of mechanically inaccessible tissues.

2. Sodium hypochlorite: it is by far most commonly used irrigant in endodontic therapy. It can fulfill the first four actions of irrigating solutions. 2.5%-1.25% solutions are commonly used by the dentist. Although the low concentration reduced there biological irritation, but this reduction of concentration will accompanied by reduction in the dissolution properties. 

3. Hydrogen peroxide: it is used with the conjunction of sodium hypochlorite. When irrigated into a canal flooded with sodium hypochlorite, an effervescent action takes place which tends to carry loose debris along. So the combined irrigation is mechanically effective in the addition of there chemical dissolution and bacterial destruction. 

4. Chelating agents: Disodium ethylenediamineteraacetic acids (EDTA), sodium hydroxide, REDTA, are chelating agent that may be used as a supplement to sodium hypochlorite to irrigate the canal. These agents are not used in all situations. They remove the smear layer, soften dentin and facilitate the removal of calcific obstructions. 

5. Lubricants: RC-PREP, Glyoxide and surgical gel may be useful during initial canal preparation.

Method of irrigation: disposable plastic syringes of 2.5 or 5ml capacity with 25-gauge blunted needles are useful for endodontic irrigation. A bend of approximately 30 degree is made in the center of the needle so the canals of both anterior and posterior teeth are reachable. Ultrasonic irrigation is also used some times. Irrigant must never be forcefully inserted into the periapical tissues but gently placed within the canal. When the needles place into the canal and when there is first bind in the canal the needle withdrawn for 2-4mm and the solution is expressed very slowly. The files will carry the irrigant into the canal, and the capillary action of the narrow canal diameter will retain much of the solution. 

Apical Preparation

The apical preparation should provide a “matrix” that play 2 important roles: (1): to help confined instrument, materials, and chemical to the canal space, and (2): to create (or retain) a barrier against which gutta-percha can be condensed.

Depending on the apical foramen configuration and canal shape and size, an apical stop, apical seat or open apex will be created by apical preparation. Whichever of these three occurs, the result will influence choice of Obturation technique and possibly affect ultimate prognosis. 

Apical stop: a barrier at the preparation end is an apical stop.

Apical seat: lack of a complete barrier but the presence of a constriction represents an apical seat.

Open apex: the apical preparation resembles an open cylinder (poor prognosis).

Rules for canal preparation:

1. Preparation must enlarge the canal while retaining the general form of the preoperative shape, but also must develop the most desired shape to fill (mechanical objectives).

2. Once the working length of a tooth is determined, all instruments must be kept within the confines of the canal.

3. Instruments must be used in sequential order without skipping sizes.

4. Canals must be prepared in a wet environment. 

Circumferential filing: Instrumentation of all walls equally during the root canal preparation.
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