
CASE REPORT

Management of Separated Irrigating Needle within Root 
Canal: A Case Report
Rasheeda Shamshu1, Radhakrishnan Nair K2, Praveena Geetha3, Princy Paul4

Ab s t r Ac t 
Background: Irrigation is an integral part of successful root canal treatment. Syringe and needle irrigation is an effective method to control 
microbial flora of the root canal. Needle with multiple vents efficiently delivers irrigating solutions. Geometric configuration of the irrigating 
needle may predispose it to fracture during irrigation. A fractured needle causes procedural difficulties during treatment. Careful removal of 
the fragment with minimal tissue loss improves the prognosis of the treatment.
Case description: This case report describes the management of a fractured double-side-vented irrigating needle within the mesiobuccal canal 
orifice of maxillary first molar. The separated fragment was successfully retrieved with the help of indirect ultrasonics under magnification with 
a dental operating microscope.
Conclusion: Development in techniques and armamentarium has led to successful retrieval of separated fragment from the root canal. The 
selection of a suitable method according to the position of the fractured instrument facilitates retrieval with minimal tissue removal.
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bAc kg r o u n d 
The endodontic treatment depends upon the quality of the 
cleaning and shaping of the root canals. Syringe irrigation remains 
a widely used irrigant delivery method. Different irrigation needles 
with different gauges have been used during root canal treatment. 
However, the effectiveness varies with the type of the needle. This 
is due to the ability of the needles to reach the apical third and 
deliver the solution to the full working length (WL) of the root canal.1

Over the years, several types of needles have been used to 
deliver irrigants into the root canals.2,3 These needles mainly differ 
in the presence of an open or closed tip and one or more outlets. 
In the past, large needles (21–25G) were commonly employed for 
irrigant delivery.4 Such needles could hardly penetrate beyond 
the coronal third of the root canal, even in wide root canals. More 
recently, the use of finer diameter needles (28G, 30G, or 31G) has 
been advocated, mainly because they can reach farther into the 
canal, even to WL.5,6

Periapical extrusion of irrigating solution has been one of the 
disadvantages described with the use of needle irrigation.7 For this 
reason, irrigation needles with a side opening have been developed 
to minimize the risk of extrusion and tissue damage.8 Studies have 
reported that side-vented closed-end needles were more efficient 
than conventional needles in the removal of debris from the root 
canal. Extreme pressure during irrigation or binding of the irrigation 
needle tip in the root canal may predispose the irrigating needle to 
fracture within the canal especially for a side-vented needle. Also, 
the hollow design of irrigating needles makes them easy to fracture.

During irrigation of the root canal, the risk of fracture of the 
needle may occur due to the geometrical configuration of the 
needle. The presence of a fractured segment can affect the proper 
disinfection and obturation of the root canal system (RCS). This can, 
in turn, affect the long-term prognosis of the tooth. Strindberg 
reported a 19% reduction in the rate of healing of apical tissues 
when separated instruments were present.9

Once it is fractured, decision has to be made whether to retrieve 
the fragment or to leave it as such and complete the treatment. 
Several complicating factors have to be considered while planning 
the treatment options for removal of the fractured segment from 
the root canals. They are the anatomy of the RCS; the devices 
available to remove the fragment; the experience and ability of the 
professional to solve the problem; the localization, size, position, 
and diameter of the fractured segment.10

Management of separated fragment includes (a) removal of 
the separated fragment, (b) bypassing the broken fragment, and (c) 
obturating at the level of separated fragment.11 Various techniques 
have been suggested to retrieve the separated fragment which 
includes ultrasonic technique, Masserann kit, and instrument 
removal system. Studies have shown that use of ultrasonics with 
magnification has led to high success rate of retrieval of the 
separated instrument.12

Careful manipulation of needle during irrigation is important 
especially when irrigating thin roots like mesiobuccal root of 
maxillary molar. This report describes a case in which ultrasonic 
technique was used to remove a fractured irrigating needle from the 
mesiobuccal canal of upper maxillary molar under magnification.
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cA s e  de s c r i p t i o n 
A 56-year-old male patient reported to the department with a 
complaint of pain in relation to 26 since 2 weeks. The tooth was 
restored 1 year back and had severe spontaneous pain, and the 
tooth was tender on percussion. It was a case of symptomatic apical 
periodontitis, and root canal treatment was initiated immediately. 
Under local anesthesia and rubber dam isolation, the permanent 
restoration was removed and the pulp chamber was accessed, and 
the four canals, MB1, MB2, DB, and P canals, were located. During 
biomechanical preparation, a double-side-vented 30G needle 
was used for irrigation. Toward the end of preparation, during 
withdrawal of the irrigating needle, it had some resistance and a 4 
mm tip of the irrigating needle got fractured at the notched area 
within the MB canal at the coronal third. On X-ray evaluation, the 
fracture of the tip of the irrigating needle was confirmed coronally 
(Figs 1 and 2). The fracture had occurred at the coronal part of the 
root canal, and an attempt was made to remove the fragment. 
Under magnification, the fractured tip of the needle was found 
projecting at the MB1 orifice of the root canal (Fig. 3). Before 
attempting removal of the fragment, the other three orifices were 

blocked with Teflon tape so as to prevent accidental spillage of the 
fractured segment during retrieval. A Steiglitz forcep (Hu-Friedy, 
IL, USA) was used with minimum coronal pressure to elevate the 
fragment, but it resisted removal. So, it was decided to use indirect 
ultrasonic vibration to retrieve the fragment. A DG-16 explorer was 
placed in contact with the separated fragment in the canal, and 
a low-grade ultrasonic energy was applied to the explorer with 
ultrasonic scaler tip. This procedure completely loosened the needle 
fragment and vibrated out of the orifice and then it was grasped 
with a tweezer and removed safely (Figs 4 and 5). Radiographic 
assessment ensured complete retrieval of the fragment with patent 
canals (Fig. 6). After following irrigation protocol, obturation was 
done by cold lateral compaction method (Fig. 7). Postendodontic 
restoration was given, and the patient was reviewed after 3 months 
following which full-coverage restoration was given (Fig. 8).

di s c u s s i o n 
Irrigant delivery by syringe and needle during root canal treatment 
dates back more than a century. Despite the development of newer 
irrigation systems, it is still a recommended method of irrigation.13 

Fig. 1: Radiograph showing 4 mm separated needle fragment at coronal 
third of the MB1 root canal

Fig. 2: Photograph showing configuration of double-side-vented needle. 
Inset: the needle fractured at the notched area

Fig. 3: The fractured tip of the needle projecting from the MB1 orifice 
of the root canal

Fig. 4: Indirect ultrasonic vibration—ultrasonic tip placed in contact 
with DG-16 explorer
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One of the advantages of syringe irrigation is that it allows easy 
control of needle penetration within the canal and the volume of 
irrigant that is flushed through the canal.2

Open-ended tips of the needle express irrigant out the 
end toward the apex thereby increasing the apical pressure. 
Furthermore, the beveled tip poses increased possibility of wedging 
inside the root canal.2 Closed-ended needles can be side vented, 
double-side-vented, and multivented. Closed-ended irrigant tips 
create more pressure on the walls of the root canal and improve the 
hydrodynamic activation of irrigant and reduce the chance of apical 
extrusion.14 The double-side-vented needles have two notches at 4 
mm from the tip thereby posing risks of fracture owing to the weak 
configuration of the needle at that area. During irrigation, a slight 
tilting or change in the forces can cause fracture of the needle at 
the notched area. The dentin fragments that remain within the root 
canal during irrigation can make the irrigating needle tight within 
the canal, thereby preventing the free effective movement of the 
needle posing a risk of fracture.

The successful removal of fractured segment relies on factors 
such as length, type, and position of the segment in relation to 
canal curvature. The fractured segment can be easily retrieved if 
it lies in the straightaway portion of the canal and if one-third of 

its overall length is exposed in the pulp chamber. If the broken 
instrument lies apical to canal curvature, then it is usually not 
possible to retrieve it. According to Nevares et al. when the 
separated fragment was visible with a dental microscope, there 
was increased chances of retrieval.15 Removal of the fractured 
fragment also becomes more predictable if a gap between the 
fragment and root canal walls is present. In the present case, the 
fragment was visible at the coronal third of the mesiobuccal canal. 
So, retrieval was attempted as there was good visualization and 
straight line access.

Ultrasonics, in conjunction with a microscope, is considered the 
most conservative method of removal of broken fragment. In the 
direct method, heat is generated due to the friction of ultrasonic 
tips against canal wall dentin or fractured instrument which may 
lead to faster instrument fatigue and secondary fracture.16,17 In 
this case, indirect ultrasonics was employed to reduce the amount 
of root dentin removed and to prevent the chances of secondary 
fracture of the fractured segment which can further make retrieval 
difficult. In the above case report, the vibration was transmitted with 
lower frequency to the fractured needle which helped in its retrieval 
without further fracture. Use of magnification also contributed to 
the success of the procedure.

Fig. 5: A fractured irrigating needle along with the retrieved segment Fig. 6: Radiograph after removal of separated fragment

Fig. 7: Immediate postoperative radiograph Fig. 8: Postendodontic radiograph review after 3 months
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co n c lu s i o n 
The development in technology, advanced armamentarium, and 
expertise enable successful management of fractured instrument. 
The indirect ultrasonic technique renders a predictable method 
of retrieving separated instruments from root canal with minimal 
loss of dentin. Closed-ended side-vented needles offers efficient 
irrigation of the root canal and careful manipulation of the needle 
during irrigation precludes the possibility of needle fracture.

cl i n i c A l  si g n i f i c A n c e 
Irrigation is an important step during chemomechanical preparation 
of the root canal. During irrigation, there is a risk of fracture of the 
irrigating needle owing to its configuration. With technological 
advancements in vision and ultrasonic instruments, the fractured 
segments can be retrieved thereby improving the outcome of root 
canal treatment.
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