
Journal of Clinical and Diagnostic Research. 2022 Mar, Vol-16(3): ZD01-ZD03 11

DOI: 10.7860/JCDR/2022/52253.16049 Case Report

D
en

tis
tr

y 
S

ec
tio

n Retrieval of Separated Endodontic Ni-Ti 
Rotary File with the Aid of Hypodermic 

Needle and K-File: A Case Report

CASE REPORT
A 31-year-old female patient presented to the Department of 
Conservative Dentistry and Endodontics with the primary complaint 
of pain in the upper left front tooth region since two weeks. Patient 
history indicated a previously initiated endodontic treatment performed 
8 months back on maxillary left canine (23). Her medical history was 
non contributory. On clinical examination, the concerned tooth was 
properly aligned in the arch. There was no pain when percussion or 
palpation was applied, no swelling, and no evidence of a sinus tract. 
Periodontal examination indicated normal probing depth, gingival tone, 
and no mobility. A Nickel-Titanium (Ni-Ti) instrument was evident on 
radiographic inspection, from the coronal one third of the tooth to the 
apex and confirmed the diagnosis as previously initiated root canal 
therapy with fractured instrument in relation to tooth number 23 [Table/
Fig-1]. The patient was made aware about the instrument fracture, 
and  the treatment plan was decided as removal of the separated 
fragment. Informed consent was acquired from the patient before 
beginning the treatment.

A 2% lignocaine hydrochloride and 1:80000 adrenaline (Lignox 2%, 
Indoco Remedies Ltd., Mumbai) was used to deliver local anaesthesia. 
Access cavity was modified with a sterile Endo access bur No. 2 
(Dentsply Maillefer, Switzerland) under rubber dam isolation (GDC Fine 
Crafted Dental Pvt., Ltd., India). A 10 mL 3% Sodium Hypochlorite 
(NaOCl) (Prime Dental Products Pvt. Ltd., Thane, India) was used to 
irrigate the pulp chamber. Initially, retrieval of the separated instrument 
was attempted using ultrasonics. Though the fragment became 
loosened, complete removal of fragment was unsuccessful using this 
technique. Then, the instrument was exposed by forming a 2 mm 
trough around the broken instrument using ultrasonics (Acteon, 
Satelec, France), done under the dental operating microscope 
(Sanma Medineers Vision Private Limited, Chennai, India). A 15 size 
K-file (Dentsply Maillefer, Switzerland) was used to partially bypass 
the instrument within the canal [Table/Fig-2].

An 18-gauge needle (1.27 mm in outer diameter, 0.84 mm in inner 
diameter) was converted into a microtube by straightening the bevel 
of the needle using carborundum disc. The prepared needle was 
fitted to the coronal end of the separated instrument. Following 

proper adaptation within the root canal and the free portion of the 
broken instrument, a 25 size K-file (Dentsply Maillefer, Switzerland) 
was introduced in a clockwise manner through the needle, to 
create a wedging effect between the needle and the coronal aspect 
of the  separated fragment [Table/Fig-3]. K-file, needle, and the 
separated instrument were ensured to be in tight contact. Together, 
the set was pulled out coronally, by grabbing on the handle of the 
K-file [Table/Fig-4].

With this movement, the fractured instrument was successfully 
retrieved from the canal [Table/Fig-5] and a radiograph was taken 
to confirm the same [Table/Fig-6]. Following that, working length 
was determined with 25 size K-file. Chemomechanical root canal 
preparation was performed using crown-down technique till size 
F3 (6% taper) using protaper gold rotary system (Dentsply Tulsa 
Dental, OK, USA). Calcium hydroxide (ApexCal, Ivoclar Vivadent, 
Schaan, Liechtenstein) intracanal medicament was placed for a 
fortnight. Obturation was done using single cone technique with 
F3 gutta percha point (Dentsply Maillefer, Switzerland) and AH Plus 
resin-based sealer (Dentsply DE Trey, Konstanz, Germany) in the 
following appointment. Permanent coronal seal was placed using 
bulkfill composite restorative material (Tetric N Ceram, Ivoclar 
Vivadent, AG) [Table/Fig-7].
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ABSTRACT
One of the most prevalent operational errors that can occur during endodontic therapy is instrument separation. A fractured 
instrument may cause a blockage in the root canal, impeding the cleaning and shaping process. There are numerous recommended 
ways for retrieving a separated instrument, some of which are challenging to implement in clinical practice. Some of these procedures 
may need removal of substantial root dentin, which may weaken the tooth structure. This case report describes an alternate method 
for removing a fractured endodontic instrument from the root canal using a hypodermic needle and a K-file. A 31-year-old female 
patient came to the Department of Conservative Dentistry and Endodontics with the chief complaint of pain in the upper left front 
tooth region since two weeks. The clinical and radiographic examination indicated the existence of a broken Nickel-Titanium (Ni-Ti) 
rotary file along the coronal third of the root canal till apex. Under magnification, the fragment was initially exposed by creating a 
2 mm trough around the fractured instrument using ultrasonics. In order to fix the fragment, a hypodermic needle was introduced 
into the root canal and the K-file was fitted in the needle lumen. Together, the fragment was removed without any complications. 
This technique can be used as a safe, easy, and low-cost approach of fractured instrument retrieval from the root canal.

[Table/Fig-1]:	 Preoperative radiograph of 23 showing separated instrument.
[Table/Fig-2]:	 Radiograph showing the insertion of 15 size K-file to bypass the 
separated fragment. (Images from left to right)
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increased risk to fracture at reduced loads [3]. Despite the numerous 
benefits and increasing popularity of Ni-Ti instruments, the chances of 
procedural errors are significantly higher (1.3% and 10%, respectively) 
than for stainless steel instruments (0.25% and 6%, respectively) [4]. 
The success rate for retrieving separated instruments is shown to be 
between 55% and 79% [5]. There are several methods for removing 
broken instruments, including the conventional approach using 
manual instruments, ultrasonics, the Masserann kit, the Terauchi kit, 
the Canal Finder and the Instrument Removal System (IRS), etc., 
[6]. However, no systematic approach for the removal of intracanal 
metallic obstacles has been developed. Many of these techniques, 
however, result in excessive radicular dentin removal and cause 
decreased resistance to tooth fracture [7].

In the present case, a Ni-Ti rotary instrument was fractured to the 
full length of the canal, and fully bypassing the canal was difficult. 
Initial retrieval attempt was made using ultrasonics, but the fragment 
was not able to be dislodged, since it was entrapped within the 
root canal wall. Stainless steel files are relatively easier to retrieve 
using ultrasonics because they tend to not break further during 
the process of removal. When ultrasonics is used to remove Ni-Ti 
instruments, heat build-up may cause additional breakage [8]. As 
a result, for the removal of fractured fragment, authors employed 
a low-cost, conservative method using a prepared stainless steel 
hypodermic needle in conjunction with a 25 size K-file. Literature 
research had shown that similar approaches were attempted for 
separated instrument retrieval previously [Table/Fig-8] [2,5,6,9-13].

[Table/Fig-7]:	 Postoperative radiograph after obturation and permanent restoration 
in 23.

Author Year
Technique used for separated 

instrument retrieval

Roig-Greene JL [9] 1983 Hypodermic needle+Steel wire

Suter B [10] 1998 Hypodermic needle+H-file

Eleazer PD and O’Connor RP [11] 1999 Hypodermic needle+Cyanoacrylate

Andrabi SM et al., [5] 2013 Hypodermic needle+Cyanoacrylate

Monteiro JC et al., [12] 2014 Hypodermic needle+K-file

Brito-Júnior M et al., [6] 2015 Hypodermic needle+Steel wire

Frota LM et al., [13] 2016 Hypodermic needle+Cyanoacrylate

Loureiro C et al., [2] 2021 Hypodermic needle+K-file

[Table/Fig-8]:	 Literature review showing the separated instrument retrieval using 
hypodermic needle [2,5,6,9-13].

[Table/Fig-3]:	 Radiograph showing hypodermic needle inserted into the coronal 
aspect of separated instrument along with 25 K-file.
[Table/Fig-4]:	 Retrieval of fractured instrument with the help of Hypodermic needle 
and 25 size K-file. (Images from left to right)

[Table/Fig-5]:	 Hypodermic needle, 25 K-file and separated instrument retrieved as 
a single unit.
[Table/Fig-6]:	 Radiograph taken post instrument retrieval. (Images from left to right)

DISCUSSION
Instrument fracture within the root canal causes metallic pieces to 
block the intracanal space, compromising complete chemomechanical 
debridement and jeopardising a successful root canal therapy. When 
such an event is clinically confirmed, the fragment may be removed, 
bypassed, and sealed inside the root canal, or true blockage may 
be caused. Instrument fractures may also be attributed to a lack of 
knowledge regarding the procedure, over usage of the instrument, 
and the number of sterilisation cycles undergone by the instrument [1]. 
The presence of broken fragment in the root canal indicates a negative 
prognosis for the case, since cleaning and shaping of the obstructed 
root canal may be difficult [2].

The usage of Ni-Ti file system has altered the way we shape the 
root canal system. Ni-Ti alloys have several advantages including 
super elasticity, shape memory effect, and resistance to corrosion, 
all of which contributed to their extensive usage in a variety of dental 
applications. However, as compared to stainless steel, Ni-Ti alloy 
has a lower ultimate tensile strength and yield strength, making it at 

Ingle JI and Bakland LK recommended a second tool inserted into 
the needle lumen in order to wedge the fractured fragment to aid in 
removal [14]. The use of hypodermic needle for instrument removal 
was originally reported by Eleazer PD and O’Connor R [11]. There 
are several advantages of using a hypodermic needle to loosen 
or remove a blockage from the root canal. A hypodermic needle 
removes much less dentin than a rotary trephan since it does not 
have the ability to cut the dentinal walls [15]. The current instrument 
retrieval approach was previously reported by Monteiro JC et al., 
who used a prepared stainless steel needle in conjunction with a 
K-file [12]. This permits the clinician to constantly consider removing 
the broken instrument as a clinical alternative for enhancing the 
patient’s prognosis.

Suter B suggested utilising a small length of stainless steel cylindrical 
tube, put over the visible tip of the fractured instrument and an H-file 
pushed through the tube in a clockwise rotating manner to entrap 
between the tube and the end of the instrument [10]. K-file was chosen 
instead of H-file in this case due to its structural characteristics. 
According to Monteiro JC et al., there is an increased chance of 
additional instrument separation during the tight adaptation between 
the fractured segment and the H-file. Furthermore, because the 
active blade is at a lower angle in reference to the instrument’s long 
axis, K-file allows for increased penetration between the fractured 
fragment and the inner lumen of the needle [12]. Coronal removal 
of fractured fragment is aided by the extended adaptation of the 
endodontic file between the fractured fragment and the inner lumen 
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of the stainless steel needle, especially when the fragment is smooth 
[12]. The fragment removal with K-file justifies a greater capture and 
adaptation to improve the separated instrument removal approach.

CONCLUSION(S)
To conclude, the use of prepared hypodermic surgical needle 
and K-file led to the successful retrieval of the broken instrument. 
Adjunctive use of ultrasonics may be beneficial. This technique also 
provides the added benefit of minimal root dentin removal.
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