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Abstract 

The unique morphology of dilacerated root canals often pose utmost challenges in their endodontic 

management. Common causes of failures in such cases are primarily related to procedural errors 

such as fractured instruments,ledges, canal blockages, zip and elbow creations.To achieve a 

successful treatment outcome, a clinician should have complete knowledge of internal anatomic 

relationships, do careful interpretation of radiographs and proper access preparation. 
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Introduction 

A tooth with a straight root and a straight root canal is an exception rather than rule. Most teeth 

exhibit some curvature of the root canals and have multiple planes of curvature throughout their 

length 
[1].

 Root dilaceration is one of the variations that may complicate the endodontic therapy. 

The term dilacerations refers to an abrupt change in the axial inclination or curve in the crown or root 

of a tooth.It can also be defined as deviation of the apical part of the root by 20 degree or more 
[2].

The 

exact etiology of dilacerations is still controversial but the most accepted cause is mechanical trauma 

to thepredecessor tooth
[3-6].

The prevalence ofdilacerations ranges from 0.32% to 7%
[7].

The recognition 

and diagnosis of dilacerations are essential for any tooth that requires root canal therapy. In some 

cases, especially in dilacerated tooth the radiographic apex does not coincide with the anatomic apex 

of the tooth. In most of the cases (50-98% of all roots) the foramen deviate from the long axis of the 

tooth. So, Positioning the file at the radiological apex will often lead to under- or overinstrumentation. 

Microscopic studies have shown that the apical constriction to be located 0.5-1.0 mm from the major 

foramen 
[8-9].

 The foramen does not coincide with the anatomical apex. It might be located laterally 

and in a distance of up to 3 mm from the anatomical apex 
[10].

 Therefore, continuous monitoring of the 

working length may help clinicians to prevent the procedural errors like loss of reference point and 

over instrumentation especially in dilacerated roots.  

The maxillary first premolars present variation in number of roots, canal configuration, the direction 

and longitudinal depressions of the roots, and various pulp cavity configurations 
[11].

 Hence, they are 

among the most difficult teeth to be treated endodontically
[12].
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The prevalence of one root in these teeth varied from 15.5 to 60%
[11-12];

 two roots, 40-80.9%; and 

three roots, 0-9.2% 
[13].

 The canal morphology of the maxillary first premolar teeth has been found 

with varying prevalence rates: One canal, 0-26.2%; two canals, 73.3-97%; and three canals, 0.5-9.2% 

[11-14].
 Thus, it is evident that the anatomy of these teeth tends to have variations. 

A frequent error that may occur during endodontic procedure in dilacerated root is the failure to 

maintain root canal curvature, resulting in ledge formation, apical transportation, zipping, perforation, 

and instrument breakage. Of the procedural errors,fracture of instrument has been discussed in the 

present case. 

Prevalence of separated instruments ranges from 0.5% to 5% 
[15-18].

 Failure in retrieval of the 

fractured instrument does not always result in failure of the case. However, the prognosis of the 

cases with fractured instruments depends on several factors such as: instrument size, the position of 

the instrument in the canal, type of material and canal anatomy.  

 

Table-1: Influence on the success rate reviewed in the literature 

Above mentioned studies have shown that the presence of a fractured instrument has little influence 

on success rates [Table-1].  According to Grossman 
[19]

 and Crump & Natkin 
[20]

the prognosis of teeth 

 Success rate Influence of fractured files on outcomes of 
endodontic treatment 

Strindberg ⁸ 73% Reduction of 19% 

EngstrÖm et al  67% No effect 

EngstrÖm and Lundberg 100% No effect 

Grossman
19

 77% Reduction in the success rate if periapical 
lesion 

Krump and Natkin
20

 91% No effect 

Fox et al 93% Reduction in the success rate if periapical 
lesion 

Kerekes and Tronstad 82% Reduction in the success rate on tooth 
necrosed 

Molyvdas et al 87% Reduction in the success rate if periapical 
lesion 
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with remaining fragments mainly depends on the preoperative condition of the periapical tissue. This 

suggests that the nature of the problem lies with the presence of infection rather than the fractured 

instrument. If the broken file impedes adequate cleaning of the canal beyond the obstruction, 

prognosis might be adversely affected
[21].

 Therefore, the best option in such casesis removal of 

fractured instrument
[22].

However, when no pre-operative pathological changes are recognized, and 

orthograde removal has been attempted without success, the fractured fragment should be left in the 

root canal, intentionally 
[23].

 Ingle & Beveridge 
[24]

 have also shown that less than 1% of endodontic 

failures result from broken instruments.  

In rare cases, if the endodontic instrumentseparates beyond the apical foramen, it should be 

surgically removed.The fractured segment is a foreign object and is always accompanied with 

bacteria and dentinal debris that may cause inflammation 
[25-26].

Moreover, it affects the psychological 

well-being of the patient. However, the precise position and size of the fractured instrument as well as 

its relation to the root apex and surrounding anatomic structures should be understood before 

attempting surgical retrieval of the fractured segment
[27].

 

The purpose of this case report was to present the surgical removal of a broken endodontic file from 

the palatal root of a maxillary first premolar. 

Case report 

A 48 year old female patient was reportedto the Department of Conservative Dentistry and 

Endodontics, Army College of Dental Sciences, with a chief complaint of pus discharge from the right 

upper back region of the jaw since the past 15 to 20 days.  

Medical and family histories were noncontributory. Intraoral examination revealed a localized 

erythematous area of inflammation and sinus opening with pus discharge at the root apex of tooth 

#14. Severe cervical abrasion exposing the canal of tooth #14 was seen. Periodontal probing 

revealed a normal intact gingiva. On pulp status evaluation, the tooth showed no response with heat, 

cold and electric pulp tests. The pre-operative radiograph showed a coronal radiolucency involving 
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the pulp [Figure 1] with small ill-defined periapical radiolucency w.r.t # 14. A diagnostic radiograph 

was taken after the insertion of a gutta-percha cone (# 25; 2%) into the sinus tract [Figure 2], 

confirming the diagnosis ofchronic alveolar abscess with respect to tooth #14.After careful reading of 

radiograph, presence of dilacerations was seen in apical part of root. Root canal therapy was advised 

for the maxillary right first premolar (tooth 14). 

Access cavity was prepared using round carbide bur under rubber dam isolation.By keeping the 

radiograph as a reference,#15 k-file was precurved to the curvature of roots of first premolar. This 

glide path was ascertained till radiographic working length (WL). Coronal flaring was achieved by 

using size1-4 Gate-glidden drills sequentially in a step-back technique.  

 

Sequential filing of the curved canals was done using nickel titanium (NiTi) hand files No. 15, 20, and 

25 (Mani, Inc, Japan) till the working length. Special emphasis was placed on frequent irrigation of the 

root canal and recapitulation was done to avoid blockage by dentinal debris. Irrigation during 

instrumentation was carried out using 2.5% sodium hypochlorite, 17% EDTA and saline. Final 

cleaning and shaping was carried out using Protapers rotary files (Dentsply Maillefer, Ballaigues, 

Switzerland) with a 64:1 reduction gear Rotary endodontic hand piece. In the process of cleaning and 

shaping, a 4.5 mm segment of F2 rotary protaper got fractured, 2/3rd of which laid inside the canal 

and the rest extending into the periapex [Figure 3]. 

The patient was informed regarding the mishap. The tooth was temporizedand kept under 

observation for a week. During the recall visit, the patient gave a positive history for pain on 

mastication and a decision was made to remove the fractured instrument, surgically. 

Pre-operative preparations 

The IOPA was taken to measure: (1) The approximate size of the fractured instrument, (2) the 

distance from the reference point (buccal cusp) to the apex of the tooth. 
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Procedure 

An informed consent was taken from the patient. The procedure was performed under local 

anesthesia 2% lignocaine with 1:80,000 adrenaline. A crevicular incision was given from the mesial 

aspect of the maxillary right canine till the mesial aspect of the maxillary right first molar and a mesial 

releasing incision extending into the vestibule was taken to raise a triangular flap. Sub-periosteal 

reflection was done. A 5 mm bony window [Figure 4] was prepared through the buccal cortex 

corresponding to the buccal root apex of the premolar at the previously calculated length (IOPA). The 

instrument was carefully visualized [Figure 5]and observed to be exiting at the buccal surface 3mm 

short of the anatomic apex.  It was then removed with a mosquito forceps. Postoperative radiographs 

was taken to ensure complete removal of the separated instrument. The wound was then curetted, 

and irrigation was done with betadine. The canals are irrigated using saline, dried and obturated 

[Figure 6]. The root end cavity was prepared using micromotor handpieceand MTA was applied as 

root end filling material [Figure 7]. The gingival flap was replaced and sutured.  

Patient was prescribed Augmentin 625 mg T.D.S, Metrogyl 400 mg T.D.S, Accecloran T.D.S for 5 

days and 0.12% chlorhexidine gluconate mouthwash twice a day for 7 days. After 7 days, the patient 

was recalled for suture removal and post-endodontic restoration with composite was done [Figure 8]. 

Periodic evaluation was done after 3 months [Figure 9], 6 months [Figure 10]. The patient was 

asymptomatic. Radiographically, there was reduction of size of periapical radiolucency. 

Discussion 

The fracture of endodontic instruments is one of the troublesome incidents within rootcanal. One 

should be able to handle these errors, so as to give the best possible treatment to the patient. When 

an instrument fractures during root canal preparation, there are four basic approaches to deal with the 

problem: (i) Removing (ii) Bypassing and sealing it within the root canal; or (iii) Blocking the root canal 

with it (iv) Surgery.But, there is no specific technique to remove separated endodontic instruments 
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from the root canal.Some of these techniques include: ultrasonic, endodontic forceps, endodontic 

files, hollow tube-based extractor systems
[28-30].

 

For retrieving the fractured instrument, the most important factor to be considered is its location and 

its relationship with the curvature of the canal. When the fragment is positioned coronally to the 

curvature of the canal, the possibility of removing the fragment is increased. Whereas, when the 

fragment is situated at or beyond the curvature of the canal the possibility of its retrieval will be 

reduced or impossible
[31-33].

 

The removal of a separated instrumentparticularly located in the apical third of the root canal is 

complex. Attempts to do so using the above mentioned techniques can increase the risks of ledge 

formation, root perforation, and root fracture 
[34-35].

 

In the present case, the fractured instrument was beyond the apical foramen. So, it was surgically 

removed without causing any damage to the internal tooth structure. 

 

Before attempting surgical removal, thorough history, clinical examination, and good quality periapical 

radiographs are required 
[36].

Conventionally radiographs are being used despite certain drawbacks 

likemagnification and overlapping of images, difficulty in film placement and most of all the 

identification of the exact foramina in a resorbing root
[37].

 However, they are essential for pre-

operative diagnosis of the tooth involved and also to assess the technical difficulty in retrieving the 

fractured segment. Since, maxillary premolars are in close association to the maxillary sinus, 

therefore in the present case, IOPA are taken to visualize its proximity to this anatomical landmark. 

 

One of the critical steps in endodontic treatment is working length determination. In the present case, 

Radiographic method alone was used to determine working length. As a result,over instrumentation 

was done causing breakage of instrument beyond the apical foramen. To achieve accuracy in 

working length determination, an apex locator should also be used. Apex locators are one of the 

breakthroughs that brought electronic science into the conventional endodontic practice. These helps 
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in limiting instrumentation within the confines of root canal system, especially in dilacerated 

root.Studies done on permanent teeth have shown more than 80% accuracy with electronic apex 

locators
[38-39].

They are found to be accurate in the presence of canal contents, irrigating solutions, 

detection of perforations and also apical root resorptions
[40-41].

 These operate on the basis of electrical 

impedance rather than visual inspection 
[42]. 

Modern apex locators are capable to determine an area 

between the minor and major apical foramina, determining the impedance between the file tip and the 

canal with different frequencies 
[43].

 

 

To avoid these procedural errors, the basic principles of endodontic therapy should be followed, that 

is good preoperative radiograph, straight line access to apical foramen, pre-curving the endodontic 

hand instrument, file recapitulation, thorough irrigation and use of flexible Ni- Ti instruments 
[44-45].

 

Hence, in the present case all these principles were followed. Even though the root canal ended 

sooner but the instrumentation which was done till the radiographic apex resulted in breakage of 

instrument beyond the apical foramen.  

In the present case, Mineral trioxide aggregate (MTA) has been used as an root end filling material 

before obturation, because of its high biocompatibility, excellent sealing ability, good performance in 

presence of moisture and induction of formation of hard tissue barrier. 

This paper describes a case report in which a file was separated beyond apical foramen and removed 

from the palatal root canal of a maxillary first premolar using surgical approach. 

Conclusion-Precise location of the fractured segment was predicted and retrieved using modern 

techniques, following which the tooth was successfully treated without any complication. 
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Figure- 1: Pre-operative radiograph 

 

Figure-2: Radiograph showing sinus tract tracing using GP 
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Figure-3: Radiograph showing fractured instrument beyond apex 

 

Fig-4: Bone cutting using micromotor handpiece 
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Fig-5:Fractured instrument beyond apex 

 

Fig-6: Post-obturation radiograph 

 

Fig-7: MTA placement 
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Fig-8: Post-operative view 

 

Fig-9: 3 months follow up 
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Fig-10: 6 months follow up 

 

 

 

 


