Broken File Removal,
Technique and Consideration
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Broken File : What to do

Vigion - microgcope

- Ultragonic ingtrumentation

Vigion-Microscope-Magnification device in the clinical procedure

posgibility & ease of removing broken ingtruments from the canal
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Vigion-Microscope-Magnification device in the clinical procedure

poseibility & eage of removing broken ingtruments from the canal

ull Eernard Iskandar 4,

@0835 UC@@&! rrrrr val tif
A\

ull Bernard Iskandar 4,

EndoSuccess Retreatment Kit (Ref. F00737):
supplied with ET18D, ET20, ET25, ET25S, ETBD and ETPR tips,
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[ngtrument Separation

Cauges of [ngtrument Separation

Conditions for Separated [ngtrument Removal Attempts

Management of Separated [nstrumente
Separated [ngtrument Removal Technique

Prognogie
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Caugeg of [ngtrument Separation

* canal curvature (radiug),

* inadequate access, absence of a glide path

*. operator experience,

* overuge of the ingtrument,

*. too much radicular pressure during instrumentation,
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Causes of [ngtrument Separation

* continuoug uge of a large ingtrument in 4 curved canal.
* uging the ingtrument with improper torque/gpeed ( ’

* ingtrument degign and technique,

*. the type of NiTi alloys uged,

¥ manufacturing proces,
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The curvature of a root canal
is described by its angle and
radius (s endod. 1997:232:77-85.); the

wider the angle and the
smaller the radius, the more
abrupt the curvature.

FA
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Fig.2.4 Angle and radius of curvature measured according to Pruett et al. (1997). The two root
anals have the same angle (a, = a, = 60°) but different radii of curvature (r, = 5 mm, r, = 2 mm)

Pruett JP, Clement DJ, Carnes DL Jr. Cyclic fatigue testing of nickel-titanium endodontic instruments. J Endod. 1997;23(2):77-85.
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Even if two canalg have the same angle of
curvature they may have different radii of
curvature, which indicates that some curveg

are gharper than otherg 7€nded 200531 796798,

The radiug of curvature ig the mogt significant
factor in rotary file failure g€ndod 2008;29:55-57.

g
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That the rate of file geparation increages ag

the radiug of curvature decreageg 7€ndod 2005;

1.Pruett JP, Clement DJ, Carnes DL. Cycl e testing of nickel titanium 3L [14-16
endodontic instruments. J Endod 1997;

2.Schneider SW. A comparison of canal preparations in straight and curved

root canals. Oral Surg Oral Med Oral Pathol 1971;3 S5 (J Endod 2009;35:1469-1476)
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File fracture ag g regult of

cyclic fatigue ve.

torgional fatigue ...

a combination of both.. ez . sErdod —

Clinically, eyclic fatigue geeme to be more prevalent in curved root canals, whereag
torsional failure might happen even in a straight canal. (i e 138802, 2005, semid 37382, 201)
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Recommendationg to Minimize the [ncidence
of Ingtrument Separation

« Engure etraight-line accese and good finger rests.
+ Create a glide path and patency with emall hand files.
+ Use a crown-down shaping technique depending on the ingtrument system. ALSemara Sancar
+ Use alight touch on the ingtrument; never pugh hard.
» Files should be uged according to the manufacturer's instructiong and
excesgive forces should be avoided.

J.Endod, 32:1031-43, 2006,
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ACCESS CAVITY
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Recommendationg to Minimize the [ncidence
of Ingtrument Separation

+ Avoid ekip of ingtrumentation.

+ The files uged in narrow and curved canale have to be replaced immediately.

+ Examine the uged fileg reqularly, preferably under magnification. TR
* [netrumente should not be used in dry canale

« Use lubricant (irrigant golution) before ingtrumentation the canal.

+ Avoid keeping the file in one gpot, particularly in curved canals.

J.Endod, 32:1031-43, 2006,
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Incidence of Fractured Instruments

Incidence rate of fractured hand instruments range between 0.25 and 6%
(J Endod. 1006;32(11):104&52.) .

Fracture incidence is independent of number of uses (sEeadod. 200329010)664-6.: It Endod
1. 2004:37(4):249-59.: 1 Endod.2006;32(12):113941), and due to many factors (™ Endod].2004;37(4):249—59.).

Most frequently reported in molars (s ewuoa 201376758-63), and is occurring in llBars shar
the mesial roots of mandibular molars (;eaod. 2003:2011):756-63) .

File fracture in the apical arca was (JEndod, 2006:32(11):1048-52.; ] Endod. 2008;34(6):675-8. ; Int Endod J.
oaeeisse.) 33 X greater compared to the coronal third & 6 x times greater
compared to the middle third of the root canal (s e 200632011:1048-52.) .
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[ngtrument Separation

Conditions for Separated [nstrument Removal Attempts
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Analyze the preoperative radiograph and the CBCT, if .! \
&

available, before proceed with the operative phage A

* Location and position of the fractured ingtrument
* Size, type and the length of the fragment
* Anatomical characterigticg of the root canal (length, curvatures,

wall thicknege)
*The poseibility of obtaining a straight access to mogt of the
coronal part of the fragment.

4
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Several factore influence the possible remoual of broken
ingtrumentg from root canale:

. The root canal anatomy

The poseibility of removing or by-pagsing the fractured ingtrument depends on:

» The chape and diameter of the root canal
+ The pregence of curvature or concavities

4N
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+ The thickness of the dentin in the area where the fragment ig located.
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Several factore influence the possible remoual of broken
ingtrumentg from root canale:

. The root canal anatomy

The poseibility of removing or by-pagsing the fractured ingtrument depends on:

» The chape and diameter of the root canal 3
- The pregence of curvatureg or concavities SRR
+ The thickness of the dentin in the area where the fragment ig located.

The poseibility of obtaining a straight accese to most of the coronal part of
the fragment.
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Location of the file
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« Coronal portion, and there ig a straight access, the chanceg of removal are high

ENG § 9:33AM
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Location of the file
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» Middle third of the root canal and before a curvature, try to remove, or option of bypassing - If
the ingtrument ig beyond a curvature, the only option ig to try and bypass it.
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Location of the file
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+ Apical third - Areag where removal appears to be very rigky. n these areas, the ingtrument can be
bypassed, otherwice endodontic surgery ie required
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Several factorg influence the possible removal of broken

ingtrumentg from root canal;

3. The type of ingtrument.
A Sgt file i generally eagier to remove than a Ni-Ti file, which can be firmly

ingerted into the canal walls. ST Tandar 3

The length of the fractured portion should also be considered, ag this may
affect the method of removal.
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[ngtrument Separation

Management of Separated [nstruments Ttk
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Managing intracanal fractured ingtrument:

(1) attempting to remove the ingtrument nonsurgically or eurgically (hemigection / root
resection) - (eeparated ingtrument in apical third)

(2) attempting to bypage the ingtrument, and making it part of the obturation (may lead
to iatrogenic accidente such ag ledge formation, perforationg, and trangportationg, N
particularly in curved canals)

(3) preparing and obturating the canal with the fractured ingtrument.
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(INSTRUMENT REMOVAL TECHNIQUE

. [netrument retrieval using wire loop or tube technique
2. Bypage and braiding technique
3. Bypaseing the ingtrument and making it part of the obturation

4. Instrument retrieval uging ultragonicg or wire loop and tube technique o

Most endodontiste prefer ultragonic ingtrumentation for the retrieval of ceparated
ingstrumentg, ag it i¢ the most congervative of all the available methods.
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The mechanical removal involves the uge of tools
dedicated to separated ingtrument removal euch as :

Microtube Removal Methods :

b \
1. Laggo & Anchor ~ The Cancellier Kit (Sybron Endo) -

2. Tube & Glue .

3. Tap & Thread : pOS’( Remova[ Sgefem (pRg) { Wil Bernard \skanda‘;‘ "
4. Maggerann

5. Spinal Tap Needle

6. Endo Extractor/Meiginger Meitrac

7. Ingtrument removal eystem (iRS-Dentgply)
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Microtube Removal Methods

*) The Maggerann kit (Micro-Mega,
Begancon, France) - removal of separated
ingtrumentg located within the straight part of

the canal (at the coronal level)

*) Required the excesgive removal of dentin,
weakeng the root, predispoges to ledge,
perforation or fracture
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Noneurgical approach in of separated file :

Technique : Removal with bypase “braiding technique”

Location : file extendg above the root canal orifice

if hand file can bypass the separated instrument, a “braiding technique” e
can be uged (Hedgtrom fileg) are ingerted along the bypaseed ingtrument,

the fileg are twisted to gragp the ceparated instrument, and it ie then

extracted ag one unit.
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Zoom Meeting

Noneurgical approach in of separated file :

Technique : bypass the file

Location of file : any location if ... “possible”

bypass the separated ingtrument, seek for eweet zone - uge emall K-file
inserted that gpot along the eeparated instrument - to WL - than enlarge
to certain number - follow the next step.

Zoom Meeting
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Zoom Meeting

Noneurgical approach in of separated file :

Technique :Removal geparated ingtrument with Ultragonic

Location of file : any location if ... “pogaible”

a. Coronal Access - Creating a Staging Platform

b. Exposure of approximately 2 mm of the coronal
portion of the separated file. 6

¢. Broken file removal with ultragonic

a_ Lol ieEeE

Zoom Meeting

When a fractured ingtrument i below the canal orifice

Coronal Access - Creating a Staging Platform

* Preoperative radiograph from different angle

» Coronal access - flaring the axial wall - how big can a canal be
optimally flared without creating an iatrogenic problem

+ Ingtrumentg : hand K-file (emall ~ large, coronal to obstruction)
- Modified @ateg glidden drille - size [-4 (0,50, 0,70.)

I
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Creating a Staging Platform

* Usge a modified GG drill - the bud of GG drill i
altered by cutting perpendicular to its long axie
at maximum diameter

* Uge these modified GGD - carried into the
preenlarged canal - directed apically until it
lightly contacts the most coronal agpect of the
obstruction - staging platform

R
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After creating a staging platform on top Broken file removal
of the broken file

Ultragonic tip place on etaging platform

Exposure of approximately 2 mm of the
coronal portion of the separated file.

)
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Ultragonic vibrated counter clokwige
motion around file

Cover orifie of adjacent canale - prevent
file jump
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The success rate for removing separated files

the location of fractured instruments,
the diameter of the root canal,
the degree of canal curvature,
Varies from 33% to 95%: the radius of curvature,
operator experience,
operator fatigue,
the length of the separated instrument, BB

visualization & accessibility to the separated instrument

- - . ENG §10:03 AM
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The success rate for removing separated files

Accurate diagnosis and a predictable treatment plan using CBCT to prevent any
procedural mishaps

Recommended time to removal should not exceed 45 to 60 minutes (the success il Bemas Rkandr
rates may drop - because operator fatique or overenlargement of the canal,
increases the risk of perforation.

- - . ENG §10:06 AM
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.{PP: post removal tip
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EndoSuccess Retreatment Kit (Ref. FO0737):
supplied with ET18D, ET20, ET25, ET25S, ETBD and ETPR tips,
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@ Recording...

a. Stainlese steel tips, for example, ET20 tip (Acteon)
b. Stainlese steel coated with diamond tips, for example, ET 18D / 20D tip (Acteon)
. Titanium niobium tips, for example, ET25 tip (Acteon)

Ultragonics tip

{Or Ingfrumehf ’ I | Wil Bernard \skancia)r .

retrieval :
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Zoom Meeting

*) Uttragonic ingtrumente are very effective

for the removal of separated instrumente.

Zoom Meeting

e = W |
Ultragonic Technique c*?%
+ Work with lower power first ’ B
« Work below the orifice ig conducted DRY - vigion (. ‘ “
"

« Tipe moved lightly in a CCW direction around the obstruction

* Heat generation by ultragonics, temperature rige above [O°C
on the external root surface can damage the periodontal tigsue

+ Block other canal - o prevent reentry of the fragment into

another canal
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The prognosis of a separated instrument ingide a canal

are dependent on the following:

* Location and position of the fractured inetrument
* Size, type and the length of the fragment
* Degree of infection beyond the level of the separation R
* Operator gkill and necessary armamentarium including DOM

* Datient motivation and decigion of the future courge of treatment

T N ——— A
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Prognosis

When an endodontic instrument separates in a canal during cleaning and
shaping procedures and if it hinders adequate cleaning of the canal, then
the prognosis may be affected.

Removal a separated instrument from a curved canal may cause

(excessive removal of dentin structure, secondary instrument fracture, A
r : » il Bernard(skandar
root perforation, or even root fracture). (uendod 33:107, 2007.. Endod 30:177, 2004..J Endioc o

31:450,2005..J Endod 31:845, 1()05)

Spili P, Parashos P, Messer HH: The impact of instrument fracture on outcome of endodontic treatment, J Endod 31:845, 2005.
Souter NJ, Messer HH: Complications associated with fractured file removal using an ultrasonic technigue, J Endod 31:450, 2005.
Saunders JL, Eleazer PD, Zhang P, Michalek S: Effect of a separated instrument on bacterial penetration of obturated root canals, J Endod 30:177, 2004.

Hashem AA: Ultrasonic vibration: temperature rise on external root surface during broken instrument removal, J Endod 33:1070, 2007.
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Prognosis

The presence of a separated instrument per se in a canal or outside the root
does not necessarily condemn the case to postoperative disease. Rather, it is
the residual presence of any infected tissue that determines the prognosis.

The closer the root canal preparation is to the terminus at the time of al et skander
instrument separation, and at later stage of canal instrumentation the better

the outcome will be. (best prognosis because the canal is probably well

debrided and may be relatively free from microorganisms.

T U W PP |
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Prognosis

If the preoperative canal is not infected, and no radicular periodontitis is
associated with the root, then the presence of the separated instrument
should not affect the prognosis and the separated instrument can be
incorporated into root canal filling materials.

ll Bernarg) skandar

If the separated file can be removed predictably without sacrificing a
significant amount of dentin, the prognosis will not be reduced.
(treatment prognosis depends more on the removal of microbial infection
than on instrument removal).

T o T W PP |
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Surgical approaches should be considered in the following situations

® As a last resort if other nonsurgical approaches fail, post-treatment disease
develops, and the tooth is strategically important to retain

® As a first approach when periradicular pathosis is present at the time of
instrument separation, especially if the separated instrument is found in the
apical third of the canal coexistent presumably with persistent extraradicular
infection

will Bernardskandar

® As a first approach when the radicular portion of the separated instrument is
already outside the root, when an orthograde approach is unsuccessful, or when
a significant amount of dentin must be sacrificed for instrument removal

Madarati AA, Hunter MJ, Dummer PMH: Management of intracanal separated instruments, J Endod 39:569, 2013.
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You are viewing Bernard Iskandar's screen
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Take home meggage

Curved canals are 2 higher rigk for inetrument fracture than etraight canale.

n curved canale rotary ingtruments (including lentulo spirale) fractured more often than other
ingtrurments.

The uge of an operating microecope and Ultragonic device wag a prerequisite for the techniques
Uggd all Eernarc \Ekarﬁ;r N

Referral might be in the patient’s best interest

The pregence of clinical symptome and or radiographic pathology — surgery or extraction may
be the best treatment option
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