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Introduction

* |t can have an effect on the success of root canal
treatment

* Prevents/hinder chemo-mechanical preparation

* For manual files (stainless steel)
* 0.25% to 6%

* Machine driven instruments (NiTi)
* 1.3%-10%
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Factors /zfﬂuenahg Removal f Separa ted Instruments

* Tooth Factors

» Separated Instrument Factors (Type, Design, and Length)
* Operator Factors

* Patient Factors



Tooth Factors

* Type of tooth front-premolar-molar

* The fragment’s position in the root canal
e Coronal, middle, apical

* The separated instrument—canal wall interface
* How many space between the instrument and the canal wall

* |nitial diagnosis
* Pulpitis
* Periapical lesion

* Tooth anatomy
* CAA canal access angle >20°
* Schneider angle >40°

Factors affecting ultrasonic removal of separated endodontic instruments: A retrospective clinical study.
Quintessence Int. 2018;49(4):257-266. Tordai B, Schreindorfer K, Lempel E, Krajczar K.



Separated Instrument Factors (Type, Design, and Length)

e Type (material)
 Stainless Steel
* NiTi
* Design
* Cutting edge
* K-file NIRRT ot 2= S—
* Hedstrom
* Non-cutting edge
* Lentulo
e Spreader

* Lenght of the fragment




* Operator Factors
* Competence
* Instruments
* Strategy
* Knowledge

* Patient Factors




[reatment options

* Orthograde treatments
* Bypass

* Attempt to remove
e Calculate tooth structure loss

* Leave the fragment in canal
e Clean and fill to fragment level

 Surgical Management

* Apical surgery (root end resection), hemisection,
intentional replantation, root amputation

» Apical surgery - retrograde filling




Teclfmiques Used fov Removing the Separated Instrument

* Chemical Solvents
* hydrochloric acid, sulfuric acid— corrosion
* Don’t recommended

* Mini Forceps
* Stieglitz forceps
* Peet —silver cone

e Barbed Broach and cotton

* Heated guttapercha cone




* Wire loop

* Hypodermias td
* Ragasztd anyag
* Cement alkalmazasa > Hypodermic needle

_________ > Dentine

e Kézi muszerek alkalmazasa
e Korulfonas”

> Groove made by the needle

> Fractured fragment

» Root canal



* Masseran-set




e Ultrasonic




* File removal system

at the tip for extremely strong and
a broken instrument inside the root canal in any

configuration — the broken instrument is positioned centrally

between the serrated edges of the three jaws,
or laterally in the slit between any two jaws.
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40 ﬁg radix entomolaris
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Radix Entomolaris (additional root located lingually)

Classification: Carlsen & Alexandersen (1990) classified radix
entomolaris (RE) into four different types based on the location of its
cervical part [6]:

Type A: the RE is located lingually to the distal root complex
which has two cone-shaped macrostructures.

Type B: the RE is located lingually to the distal root complex
which has one cone-shaped macrostructures.

Type C: the RE is located lingually to the mesial root complex.

Type AC: the RE is located lingually between the mesial and
distal root complexes.




De Moor et al. (2004) classified radix entomolaris based on the
curvature of the root or root canal [11]:

Type 1: a straight root or root canal.

Type 2: a curved coronal third which becomes straighter in the

middle and apical third.

Type 3: an initial curve in the coronal third with a second
buccally oriented curve which begins in the middle or apical
third.




Song JS et al. (2010) further added two more newly defined variants
of RE [21]:

1.  Small type: length shorter than half of the length of the

distobuccal root.
Conical type: smaller than the small type and having no root
canal within it.




Radix paramolaris (additional root located buccally)

Classification: Carlsen & Alexandersen (1991) classified radix
paramolaris (RP) into two different types [29]:

1.  Type A: cervical part is located on the mesial root complex.

2. Type B: cervical part is located centrally, between the mesial and
distal root complexes.
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* Referred patient
* 10 years prior root canal filling
* Periodontitis apicalis chronica acute flare



Palatinal root

Distobuccal root

Mesiobuccal root

Rtg excentrikus 24,
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Treatment p/azn

* Instrument fragment remove
* Cleaning and shaping of mesiobuccal root canal
e Obturation



Strategy
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Loop technique tooth 46
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* Tooth 46

* Reciproc R25

* Referred case
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Tooth 46 separeted file removal and obturation
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Rtg Periapikalis 36,



/Factors to be considered: \

* Strategic importance of tooth

* Position of the segment in canal
¢ Cleanliness of root canal system
* Good armamentaria

* Risk of complications

\ + Existence of periapical lesion _/
é - - - .
Clinician either incompetentat [ ....... vessssnnnsaagp| Clinician experienced and
techniques or inexperienced competent at techniques

L

v v

Inaccessible fragment Accessible fragment
(Apical third, middle apical part or beyond curvature) (Coronal third, middle coronal part or before curvature)

[ Periapical lesion ]

[ Unsuccessful ]4—[ Attempt to remove fragment ]

[ Canal almost cleaned ]

------------------b[ Attempt to bypass fragment }

[ Unsuccessful ] [ Continue root canal treatment J

' ! !

':[ Clean and fill canal to fragment level } b[ Review

[ Post-treatment disease ]4

e
A4 A4

Endodontic surgery can be considered ]
(Periapical surgery, Intentional replantation, Root amputation or Hemisection) J

fuensnsnnnns

[ Unsuccessful ]4—[




Conclusion
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