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Conservative Management of Broken Endodontic Instruments: Two Case Reports
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Abstract
  In our daily dental practice, broken instruments are one of the most common accidents. Many factors can lead to these endodontic 
mishaps such as canal curvatures and instrumental fatigue. The prognosis depends on file location, presence or absence of periapical 
lesion and canal curvature. Removing these broken instruments appears to be the best option in terms of regaining the canal patency 
and cleaning and shaping it to its full length. However, in some cases this effort of retrieval can fail, for example, when the instrument 
is located beyond the canal curvature and can’t be reached, and if so, it can lead to a poor prognosis or tooth fracture. In these situ-
ations, bypassing the broken file and being able to clean and shape the canal can be as good and effective. The aim of this paper is 
to describe the file bypass technique and a conservative removal method. Then, to discuss the outcomes through two clinical cases.
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Introduction
The success of endodontic treatment relies on the precise shap-

ing, disinfection, and three-dimensional obturation of the complex 
root canal system. The occurrence of instrument separation during 
treatment is a significant challenge in endodontics.

Dealing with broken files in endodontics demands a range of 
strategies, including retrieval, bypass, or even the option of leaving 
the fractured file and proceeding with canal obturation.

Among these approaches, bypassing the fractured instrument 
emerges as a notably conservative method for managing broken 
files. This technique preserves dental integrity while addressing 
the issue at hand.

Furthermore, after successfully executing the bypass technique, 
a subsequent retrieval method using the Xp Endo Shaper (FKG) can 
be employed, adding a layer of versatility to the management of 
these challenging cases.
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The purpose of this paper is to describe the file bypass tech-
nique and a conservative removal method. Then, to discuss the 
outcomes in two clinical cases.

Case Report N°1

A 24-year-old female patient was referred to the Department of 
Conservative Dentistry and Endodontics after beginning endodon-
tic treatment elsewhere. The buccal canal of the upper right second 
premolar had a broken file.

Upon clinical examination, the patient was asymptomatic, with 
no reported pain or discomfort. There were no evident signs of 
periapical pathology observed on the preoperative periapical ra-
diograph (Figure 1).

The periapical radiograph confirmed the precise location of the 
separated file within the canal, situated in the apical third of the 
root (Figure 1).

Figure 1: Periapical radiograph showing the preoperative status 
of the tooth 15. 

During the initial preparation of the buccal canal, an obstruc-
tion was encountered at a depth of 18 mm. To address this chal-
lenge, the bypass technique was carefully employed as follows: An 
#8k file (Dentsply Maillefer) was pre-curved and carefully inserted 
into the canal in an attempt to navigate past the fragment between 
the dentinal wall and the broken instrument.

Prior to this, a preflaring of the canal was performed using an 
SX file (19,08) from E- flex Gold Eighteeth. It was crucial to make an 
effort to bypass the broken file in the narrow space between the 
inner wall and the file.

Upon achieving a sense of engagement, a radiograph was 
promptly taken to confirm the establishment of a path along the in-
ner wall (Figure 2).

Instead of immediate removal, a watch-winding motion com-
bined with gentle in-and- out movements was employed, accompa-
nied by thorough irrigation of the root canal. Subsequently, a #10k 
file (Dentsply Maillefer) was utilized to further enlarge the space 
created by the #8k file, using the same watch-winding technique 
until the apex was reached. At this point, a working length mea-
surement radiograph was taken.

Figure 2: Periapical radiograph showing the broken file 
bypassed.

Chemo-mechanical preparation of the canals was performed us-
ing rotary files from E- flex Gold Eighteeth (19,02; 15,04; 20,04; and 
25,04) at 350 RPM, with abundant irrigation using sodium hypo-
chlorite 2.5% and EDTA 17%.

The canals were then filled using a Gutta percha cone and a 
resin-based sealer (Adseal from Metabiomed), employing the single 
cone technique.

A post-operative radiograph (Figure 3) was taken to verify the 
quality of the obturation, and a permanent coronal restoration was 
completed one week later.

The patient was advised to return for follow-up appointments 
at 6 and 12 months.
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Figure 3: Post-operative periapical radiograph showing the filled 
root canals including the bypassed file.

Case Report N°2

A 56-year-old male patient was referred to the Department 
of Conservative Dentistry and Endodontics for management of a 
broken file.

The patient presented with a challenging scenario: A broken 
file was lodged in the second mesiobuccal canal of the upper right 
first molar.

The initial diagnosis was chronic apical periodontitis.

A periapical radiograph was taken to accurately assess the posi-
tion of the separated file within the canal.

The radiograph confirmed the location of the file in the 
apical third of the canal, extending beyond the canal curvature 
(Figure 4).

Figure 4: Periapical radiograph showing the preoperative status 
of tooth 16.

In an attempt to manage this complex case, a non-surgical file 
bypass technique was used with the aim of retrieving the fractured 
file using the XP Endo Shaper file (FKG). This particular technique 
was initially described by DDS Yoshi Terauchi from Japan [12].

During canal preparation, an obstruction was encountered in 
the second mesiobuccal canal at a depth of 18 mm.

The bypass procedure was carried out under the guidance of an 
Operative Microscope (LEICA) to increase precision.

The bypass technique was performed. An #8k file (Dentsply 
Maillefer) was carefully inserted into the canal after being pre-
curved to pass through the space between the dentinal wall and the 
broken instrument.

Prior to this, a pre-flaring of the canal was carried out using an 
SX file (19.08) of E- flex Gold Eighteeth.

In this particular case, the #8k file (Dentsply Maillefer) was 
used on the outer wall of the canal during the procedure.

However, careful execution ensured that potential complica-
tions, such as zipping, were avoided.

Radiographic verification confirmed that the #8k file reached 
the apical foramen without deviation (Figure 5).

A gentle watch-winding motion, followed by an in-and-out 
motion, accompanied by thorough root canal irrigation, was per-
formed.

A #10k file (Dentsply Maillefer) was employed to enlarge the 
space created by the #8k file, using the same watch-winding motion 
until the apex was reached.

Subsequently, a #15k file (Dentsply Maillefer) was used with a 
similar motion to further enlarge the path created.

Following the bypass procedure, the working length was pre-
cisely determined and recorded at 22 mm using a working length 
measuring radiograph.

An XP Endo Shaper (FKG) was employed at 1300 RPM, follow-
ing recommended guidelines, with an attempt to remove the broken 
instrument.

The XP Endo Shaper (FKG) was used in a brushing motion to-
wards the broken instrument, and with the aid of copious and ac-
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tive irrigation using EDTA 17%. The broken file was successfully 
removed from the canal (Figure 6).

Figure 5: Periapical radiograph showing the broken file 
bypassed.

Figure 6: Periapical radiograph showing the broken file removed.

Following successful retrieval, the canals were further shaped 
using the XP Endo Shaper system (FKG) and then filled with a gut-
ta-percha cone and resin-based sealer (Adseal from metabiomed) 
in a single visit using the single cone technique.

A post-operative radiograph was taken to document the qual-
ity of the endodontic obturation and treatment outcome (Figure 7).

Eight days after the procedure, a permanent coronal restora-
tion was completed to ensure the structural integrity of the tooth.

Figure 7: Post-operative periapical radiograph showing the filled 
root canals of the tooth 16.

The patient was advised to return for follow-up appointments at 
6 and 12 months to monitor the long-term success and stability of 
the endodontic treatment.

Discussion

The reported frequency of instrument separation varies, with 
manual stainless-steel files ranging from 2 to 6% and NiTi rotary 
files from 1.3 to 10% [1-3]. 

The causes of file separation in endodontics are diverse and in-
clude factors such as improper file use, limitations of file material 
properties, inadequate preparation of the access cavity, the com-
plexity of the root canal anatomy and even potential manufactur-
ing defects [4].

Instrument separation typically takes one of two forms: torsion-
al fatigue or cyclic fatigue.

Torsional fracture occurs when the tip or another part of the 
instrument becomes locked in the canal while the remaining por-
tions continue to rotate, ultimately leading to the instrument tip’s 
fracture when torque exceeds the metal’s elastic limit.

In cases involving curved canals, compression forces and tensile 
stress are alternately generated, subjecting the instrument to cyclic 
fatigue [5].

Citation: Mayada Jemâa., et al. “Conservative Management of Broken Endodontic Instruments: Two Case Reports". Acta Scientific Dental Sciences 8.8 
(2024): 15-21.



19

Conservative Management of Broken Endodontic Instruments: Two Case Reports

Instrument separation is often observed in the middle or api-
cal third of the mesial canals of mandibular molars and the mesio-
buccal roots of maxillary molars, mainly due to their inherent root 
curvatures. These roots have pronounced curvatures, including a 
distal curvature on two-dimensional periapical radiographs.

Additionally, the mesiobuccal canal often presents a distal cur-
vature, while the mesiolingual canal may exhibit a slight buccal cur-
vature [6,7].

In case of fractured instrument, a periapical radiograph is es-
sential to determine the position of the file relative to the root canal 
curvature.

Even in apparently straight canals, the potential for buccal or 
lingual curvature should not be overlooked.

In general, a broken instrument closer to the apex in the later 
stages of endodontic treatment is associated with a more favorable 
prognosis compared to a short instrument in the early stages with 
an undebrided canal [6].

Ultrasonic file retrieval techniques and devices, and possibly 
file retrieval systems, can damage the dentinal structure, poten-
tially leading to tooth fracture and loss [8,9]. While file retrieval 
is often considered the gold standard for restoring canal patency, 
it is important to be aware of the potential drawbacks, including 
ledge formation, over- enlargement, transportation and perfora-
tion [10-13].

In this context, the file bypass technique emerges as a conser-
vative alternative. It has certain advantages. It is relevant in cases 
where retrieval may compromise the structural integrity of the 
tooth, especially when the instrument is located near the apex [14].

Bypassing the fractured instrument allows proper instrumen-
tation of the apical portion of the canal while preserving radicular 
dentin [15].

Small files are used to create a narrow path for shaping files and 
irrigation to reach the apical third [10].

Adequate irrigation with EDTA (17%) is essential to lubricate 
the files and remove debris generated during the procedure [2].

It has been noted that when bypassing the file, the remaining 
fragment does not compromise the quality of obturation [16]. 

The clinical decision to bypass or retrieve a broken file should 
be made judiciously, taking into account several factors [17].

The infectious status of the canal plays a crucial role in this, and 
the impact of an instrument fracture varies depending on whether 
the tooth is vital or non-vital and at what stage of canal cleaning and 
shaping the fracture occurred [6].

In addition, the type and location of the fractured instrument 
must be carefully assessed.

Notably, it is generally reported if the broken file can be by-
passed, it can be removed [11,17,18].

Among the various methods and instruments discussed for 
managing broken endodontic instruments, the use of the XP-endo 
Shaper (FKG) after performing the bypass technique stands out as a 
promising solution for retrieving broken instruments.

This rotary system is composed of a novel heat-treated Max-
Wire alloy with a size 15 booster tip. This system offers unique in-
strument retrieval capabilities and is remarkably conservative in 
its approach [19].

The XP-endo Shaper’s design allows it to expand from a size 
27/.01 to a larger taper of ≥ 30/.04 at body temperature, which is a 
distinctive feature that comes into play during instrument retrieval.

Its ability to rotate clockwise inside the canal while being 
straight in the martensitic phase at room temperature makes it par-
ticularly well-suited for engaging and disengaging fractured instru-
ments within the root canal [19].

In practical terms, when the XP-endo Shaper is rotated clock-
wise in a swirling motion on the side of the disengaged fractured in-
strument, it induces a counterclockwise rotation of the instrument 
itself. This unscrewing motion helps remove the fractured instru-
ment coronally, contributing to a successful outcome.

It should be noted that the use of lubricants such as EDTA or 
silicone oil not only facilitates this movement but also prevents the 
XP-endo Shaper from breaking.

However, in order to optimise the use of the XP-endo Shaper in 
this context, certain factors must be taken into account [19].
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The use of an operating microscope provides good precision 
when inserting this file between the fractured instrument and 
the canal wall, rotating the instrument at a relatively high speed 
(>2000 rpm) and using short up and down strokes along the frac-
tured instrument are crucial steps to mitigate torsional and cyclic 
fatigue.

Recent research has shown that higher speeds, particularly 
around 3000 rpm, increase the efficiency and safety of the XP-endo 
Shaper when instrumenting in the confined root canal space [19].

Although the bypass technique is a conservative and effective 
approach to the management of fractured files in endodontics, it 
is important to recognise its limitations. In fact, bypass technique 
cannot always be performed.

Shen et al. reported an overall success rate of 53% for bypass-
ing fractured instruments, of which 44% could be retrieved [20].

Bypass attempts can also lead to mistakes. These can include 
false canals or even root perforation [21].

Subsequently, the retrieval method using the Xp Endo Shaper 
could not always be performed and, to date, no clinical study has 
been published on the clinical success rate of this method. 

Conclusion

Broken instruments in endodontics are a challenge. It is impor-
tant to emphasise the role of conservative treatment. File bypass is 
an effective and secure method. The XP- endo Shaper (FKG) stands 
out as a promising retrieval tool in this context. Further research 
is needed to validate these methods in different clinical scenarios 
and contribute to the advancement of endodontic practice. 

Bibliography

1. Madarati AA., et al. “Management of Intracanal Separated In-
struments”. Journal of Endodontics 39.5 (2013): 569-581.

2. Meidyawati R., et al. “Broken File Retrieval in the Lower Right 
First Molar Using an Ultrasonic Instrument and Endodon-
tic Micro Forceps”. Case Reports in Dentistry 2019 (2019): 
e7940126.

3. US Elsevier Health. Cohen’s Pathways of the Pulp - 
9780323673037.

4. Suciu I., et al. “Etiology and Prevention of an Endodontic Iatro-
genic Event: Instrument Fracture”. Journal of Medicine and Life 
13.3 (2020): 378-381.

5. McGuigan MB., et al. “Endodontic instrument fracture: causes 
and prevention”. British Dental Journal 214.7 (2013): 341-348.

6. Vouzara T ElC and Lyroudia K. “Separated instrument in end-
odontics: Frequency, treatment and prognosis”. Balkan Journal 
of Dental Medicine 22.3 (2018): 123-132.

7. Tang WR., et al. “Prevention and management of fractured in-
struments in endodontic treatment”. World Journal of Surgical 
Procedures 5.1 (2015): 82-98.

8. Fu M., et al. “Effects of Ultrasonic Removal of Fractured Files 
from the Middle Third of Root Canals on the Resistance to 
Vertical Root Fracture”. Journal of Endodontics 45.11 (2019): 
1365-1370.

9. Dokumen. “Management of fractured endodontic instruments: 
a clinical guide 978-3-319-60651-4, 3319606514, 978-3-319-
60650-7. 

10. TR. “Management of Fractured Endodontic Instruments In 
Root Canal: A Review”. Journal of Dental Sciences4.2 (2014): 
40-48.

11. Suter B., et al. “Probability of removing fractured instru-
ments from root canals”. International Endodontic Journal 38.2 
(2005): 112-123.

12. Souter NJ and Messer HH. “Complications Associated with 
Fractured File Removal Using an Ultrasonic Technique”. Jour-
nal of Endodontics 31.6 (2005): 450-452.

13. Madarati AA., et al. “A Microcomputed Tomography Scanning 
Study of Root Canal Space: Changes after the Ultrasonic Re-
moval of Fractured Files”. Journal of Endodontics 35.1 (2009): 
125-128.

14. Nevares G., et al. “Success rates for removing or bypassing 
fractured instruments: a prospective clinical study”. Journal of 
Endodontics 38.4 (2012): 442-444.

15. Radeva E. “Bypassing a Broken Instruments (Clinical Cases)” 
6.2 (2015).

16. Saunders JL., et al. “Effect of a Separated Instrument on Bacte-
rial Penetration of Obturated Root Canals”. Journal of Endodon-
tics 30.3 (2004): 177-179.

17. McGuigan MB., et al. “Clinical decision-making after endodon-
tic instrument fracture”. British Dental Journal 214.8 (2013): 
395-400.

Citation: Mayada Jemâa., et al. “Conservative Management of Broken Endodontic Instruments: Two Case Reports". Acta Scientific Dental Sciences 8.8 
(2024): 15-21.

https://pubmed.ncbi.nlm.nih.gov/23611371/
https://pubmed.ncbi.nlm.nih.gov/23611371/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6875349/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6875349/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6875349/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6875349/
https://www.us.elsevierhealth.com/
https://www.us.elsevierhealth.com/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7550140/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7550140/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7550140/
https://balkandentaljournal.com/separated-instrument-in-endodontics-frequency-treatment-and-prognosis/
https://balkandentaljournal.com/separated-instrument-in-endodontics-frequency-treatment-and-prognosis/
https://balkandentaljournal.com/separated-instrument-in-endodontics-frequency-treatment-and-prognosis/
https://www.wjgnet.com/2219-2832/full/v5/i1/82.htm
https://www.wjgnet.com/2219-2832/full/v5/i1/82.htm
https://www.wjgnet.com/2219-2832/full/v5/i1/82.htm
https://pubmed.ncbi.nlm.nih.gov/31564462/
https://pubmed.ncbi.nlm.nih.gov/31564462/
https://pubmed.ncbi.nlm.nih.gov/31564462/
https://pubmed.ncbi.nlm.nih.gov/31564462/
https://dokumen.pub/management-of-fractured-endodontic-instruments-a-clinical-guide-978-3-319-60651-4-3319606514-978-3-319-60650-7.html
https://dokumen.pub/management-of-fractured-endodontic-instruments-a-clinical-guide-978-3-319-60651-4-3319606514-978-3-319-60650-7.html
https://dokumen.pub/management-of-fractured-endodontic-instruments-a-clinical-guide-978-3-319-60651-4-3319606514-978-3-319-60650-7.html
https://jsd.sbvjournals.com/doi/JSD/pdf/10.5005/jsd-4-2-40
https://jsd.sbvjournals.com/doi/JSD/pdf/10.5005/jsd-4-2-40
https://jsd.sbvjournals.com/doi/JSD/pdf/10.5005/jsd-4-2-40
https://pubmed.ncbi.nlm.nih.gov/15917685/
https://pubmed.ncbi.nlm.nih.gov/15917685/
https://pubmed.ncbi.nlm.nih.gov/15917685/
https://pubmed.ncbi.nlm.nih.gov/19084141/
https://pubmed.ncbi.nlm.nih.gov/19084141/
https://pubmed.ncbi.nlm.nih.gov/19084141/
https://pubmed.ncbi.nlm.nih.gov/19084141/
https://pubmed.ncbi.nlm.nih.gov/22414826/
https://pubmed.ncbi.nlm.nih.gov/22414826/
https://pubmed.ncbi.nlm.nih.gov/22414826/
https://www.researchgate.net/publication/314755129_Bypassing_a_Broken_Instruments_Clinical_Cases
https://www.researchgate.net/publication/314755129_Bypassing_a_Broken_Instruments_Clinical_Cases
https://pubmed.ncbi.nlm.nih.gov/15055438/
https://pubmed.ncbi.nlm.nih.gov/15055438/
https://pubmed.ncbi.nlm.nih.gov/15055438/
https://www.nature.com/articles/sj.bdj.2013.379
https://www.nature.com/articles/sj.bdj.2013.379
https://www.nature.com/articles/sj.bdj.2013.379


21

Conservative Management of Broken Endodontic Instruments: Two Case Reports

18. J Cujé., et al. “The outcome of retained instrument removal in 
a specialist practice – Cujé”. International Endodontic Journal - 
Wiley Online Library (2010).

19. Terauchi Y., et al. “Present status and future directions: Re-
moval of fractured instruments”. International Endodontic 
Journal 55.S3 (2022): 685-709.

20. Shen Y., et al. “Factors associated with the removal of fractured 
NITI instruments from root canal systems”. Oral Surgery, Oral 
Medicine, Oral Pathology, Oral Radiology, and Endodontology 
98.5 (2004): 605-610.

21. Banerjee S., et al. “Bypassing a broken instrument in a severe-
ly curved root canal: A case report (2017).

Citation: Mayada Jemâa., et al. “Conservative Management of Broken Endodontic Instruments: Two Case Reports". Acta Scientific Dental Sciences 8.8 
(2024): 15-21.

https://pubmed.ncbi.nlm.nih.gov/20456518/
https://pubmed.ncbi.nlm.nih.gov/20456518/
https://pubmed.ncbi.nlm.nih.gov/20456518/
https://pubmed.ncbi.nlm.nih.gov/35377473/
https://pubmed.ncbi.nlm.nih.gov/35377473/
https://pubmed.ncbi.nlm.nih.gov/35377473/
https://pubmed.ncbi.nlm.nih.gov/15529134/
https://pubmed.ncbi.nlm.nih.gov/15529134/
https://pubmed.ncbi.nlm.nih.gov/15529134/
https://pubmed.ncbi.nlm.nih.gov/15529134/
https://www.semanticscholar.org/paper/Bypassing-a-broken-instrument-in-a-severely-curved-Banerjee-Sharma/603702b5402fb8e8d467b9ac1e2170566b9ec21a
https://www.semanticscholar.org/paper/Bypassing-a-broken-instrument-in-a-severely-curved-Banerjee-Sharma/603702b5402fb8e8d467b9ac1e2170566b9ec21a

