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Introduction

Anatomical disparities of the root canal system such as severe canal
dilacerations may compromise the objectives of biomechanical
preparation leading to severe iatrogenic errors, such as root canal
transportation or unanticipated instrument separation [1, 2]. A separated
instrument inside an infected root canal system is a sabotage to the
attainment of root canal treatment objectives and can compromise the
treatment outcome [3].

Feasible adjuncts to overcome the difficulties posed by canal curvatures
include: tomographic detection and diagnosis of the multiplanar
direction of the dilacerations, revised access cavity designs, pre-flaring,
pre-curvature of stainless-steel hand files, evasion of NiTi rotary
instrumentation, calcium hydroxide dressings mixed with glycerine and
thermoplasticized gutta-percha filling techniques [4]. A glide path is a
smooth and reproducible radicular tunnel extending from the root canal
orifice to the radiographic canal terminus or exit as registered by an
electronic apex locator [5]. Glide path preparation reduces torsional
stresses and improves the life span of a rotary instrument by up to six
times [6]. Patino et al. found out that the prevalence of instrument
separation was significantly reduced in canals in which preparation was

preceded by appropriate glide path preparation [7]. Another study
revealed a higher incidence of distortion and separation of nickel-
titanium (NiTi) files in the absence of preliminary glide path preparation

8.

Currently, single-file rotary glide path preparation systems like the
WaveOne Gold Glider (Dentsply Sirona), ProGlider (Dentsply Sirona)
and One G (Micro-Mega, Besancon Cedex, France) have been invented.
Glide path preparation with the WaveOne Gold Glider before final canal
preparation with WaveOne Gold might result in a reduction of clinical
chair time [9]. Manual glide path preparation is also recommended by
several authors who advocate the use of K-files with a 2% taper [5, 6,
10, 11]. However, more time is taken to prepare glide path using stainless
steel K-files compared to the use of rotary glide path preparation
techniques [12, 13].

Recently, files manufactured with gold or blue technology improve
material properties that increase their fatigue resistance and flexibility in
comparison to the superelastic nickel-titanium files [14, 15]. WaveOne
Gold (Dentsply Sirona) is a reciprocating file with the GOLD alloy
technology. The file is heated and then slowly cooled, rather than the M-
Wire technology involving heat treatment before the manufacturing. In
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this way manufacturer claims improved flexibility through this new heat
treatment method [16]. WaveOne Gold has a parallelogram cross
sectional structure with two cutting edges making it more flexible. It has
an off-centre design that is also seen in Protaper Next files (Dentsply
Sirona). The significant modification of WaveOne Gold is in its
metallurgy: the alteration of alloy from M-Wire to GOLD alloy which
delivers greater flexibility than NiTi and M-wire files [17]. Instruments
employing reciprocating motion have heightened resistance to
instrument separation [18]. Reciprocation of these NiTi systems
mitigates stress on the instrument by the counter clockwise (cutting
action) and clockwise (release of the instrument) movements, thereby
prolonging their durability and increasing their resistance to cyclic
fatigue in contrast with systems that employ continuous rotation motion
[19].

This case report presents management of a severely curved canal with
Proglider and WaveOne gold compounded with a separated instrument
that was successfully managed by the microsonic technique.

Case Report

A 24-year-old female presented to the Department of Endodontics,
University of the East, with severe toothache on an upper right premolar.
Past dental history revealed mild sensitivity to cold stimuli which
progressed into mild pain.

Therefore, she visited a dentist in 2011 (7 years prior to consultation)
who did a tooth coloured restoration, and this alleviated the pain. In
2017, she felt sensitivity on cold stimulus which increased in intensity.
One month prior to consultation, she reported severe pain which was
lingering, and she could rate it as 7. It lasted for 15-20 seconds, was
nocturnal in nature but it was not associated with any concomitant
symptoms. It was initially aggravated by any cold stimulus and later by
chewing on the right side of the jaw. To relieve the pain, she took 4
tablets of Mefenamic acid 500mg for two days and also stopped chewing
on the right side of the jaw. Her medical history was non-contributory.

On examination, there was a composite class Il restoration on mesio-
occlusal surface of the offending tooth (number 15) with irregular open
margins around it. The adjacent tooth (number 13) had an almost pulp
exposure just beneath the acrylic crown. The patient was also missing
the second premolar (Figure 1). When questioned about the missing
second premolar, she revealed that her mother, a dentist, had informed
her that it was congenitally missing.

Figure 1: Intraoral photograph showing composite restoration of 15 and
a reddish discolouration of 13 under the acrylic crown.
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Periodontal examination revealed normal probing depths (Table 1).

Table 1: Periodontal examination findings of tooth no. 15

MB 1.5mm B

1.0mm DB

1.0mm

MP 1.5mm P

1.0mm DP

1.0mm

Cold testing on tooth no. 15 with Friljet (Pierre Rolland) elicited sharp

lingering pain that lasted for 10 seconds after the removal of the cold
stimulus. There was an exaggerated response to percussion but a normal
response to palpation. The 13 had a lingering response to cold and

positive to percussion.

The contralateral tooth number 25 had normal response to all diagnostic
tests (Table 2).

Table 2: Results of diagnostic testing.

Diagnostic Contralateral Offending Another

Test tooth no. 25 tooth no. 15 | offending
tooth no. 13

Cold Test 1:2sec 1sec:10sec 2sec:14sec

Percussion - +++ +

Mobility Normal Normal Normal

Palpation - - -

A panoramic radiograph had been taken by the referring dentist which
revealed radiolucency beneath the composite restoration and on the
distal aspect of the offending tooth number 15 consistent with dental
caries. The root was distally dilacerated, and the patient was missing
tooth number 15 (Figure 2).
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Figure 2: Preoperative panoramic radiograph showing coronal
radiolucency of tooth number 15 and 13 with root dilacerations. The
Maxillary incisors had undergone root canal treatment and received
acrylic crowns joined together as a unit, spanning from canine to canine.
The patient was missing tooth number 15.

An intraoral periapical radiograph was prescribed, and it confirmed the
findings on the panoramic radiograph. The lamina dura was intact and
the radiolucency on the distal aspect of 15 had encroached the pulp
(Figure 3a). Schneider’s method was used to determine the root
curvature by drawing two lines using the apical foramen as a reference
point [20]. The buccal root canal presented with a 58° curvature which
was classified as severe (Figure 3b).
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Figure 3a: A preoperative periapical radiograph showing distal
radiolucency of tooth number 15 and the beginning of canal curvature
(black Arrow) in the apical one third. 3b) A Schneider’s 58° canal
curvature which was classified as severe.

The pulpal diagnosis was consistent with symptomatic irreversible
pulpitis, and the periapical diagnosis was consistent with symptomatic
apical periodontitis of both 15 and 13. Root canal treatment was
scheduled.

Treatment procedure

After obtaining signed consent from the patient, local anaesthesia was
administered via the right middle superior alveolar nerve block with
buccal infiltration of 15 and labial infiltration of 13 using 1.8 ml of 2%
Lignocaine with 1: 100,000 epinephrine. Multiple tooth rubber dam
isolation was achieved, and removal of the defective composite
restoration and dental caries was done using a straight fissure bur
mounted on a high seed handpiece. There was a carious exposure on
distal pulp of 15 (Figure 4).

Figure 4: Multiple tooth rubber dam isolation with a carious
exposure on the distal pulp of 15.

Coronal access preparation of both 13 and 15 was achieved using endo-
access bur (Dentsply Sirona). The enamel and dentin of the prepared
cavity was cleaned and etched with 37% phosphoric acid for 30 and 15
seconds, respectively; rinsed for 30 seconds with a water/air spray; and
gently air dried to avoid desiccation. A light-polymerizing primer bond
adhesive was applied; gently air thinned and exposed to a light-emitting
diode polymerization for 30 seconds. The teeth were build-up using SDR
composite restoration (Dentsply Sirona) as a dentine replacement which
was covered on the occlusal aspect with a resin composite
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(BEAUTIFILL 11, Shofu Dental Corporation) as per the manufacturer's
instructions. Two canal orifices were identified for tooth number 15 and
one canal for 13 (Figure 5).

Figure 5: Composite build-up and access cavity preparation of 13 and
15.

The first attempt to scout and negotiate the apical third of the curved
buccal root of 15 with an 1SO size 6 M-Access file (Dentsply Sirona)
was hindered at the level of the first abrupt curvature that resulted in an
unanticipated instrument separation. A radiograph was taken to establish
its location (Figure 6).

Figure 6: Periapical radiograph showing a separated instrument at the
beginning of the apical 1/3 of the buccal root canal of tooth number 15
(red arrow). A file was also placed in the canal of 13 to establish the first
abrupt bend.

The distance from the buccal cusp to the point of the instrument
separation was recorded and demarcated as the coronal zone. Removal
of the separated instrument was achieved via the microsonic technique.
The instrument was identified in the buccal canal (Figure 7a) under
magnification and enhanced illumination via a dental operating
microscope (Global Surgical Corporation).

A staging platform was then prepared at the most coronal aspect of the
separated instrument using a modified Gates Glidden bur #3 (Dentsply
Sirona) as described by Ruddle [21]. A fine ultrasonic tip (ET25;
Acteon) was used in a counter clockwise direction to trephine dentin 1
mm deep on the inside of the curve canal wall to unlock the fragment
and free it from the canal [22-24]. After 40 minutes, the instrument was
successfully removed, and a radiograph was taken to confirm that there
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were no obstructions in the canal (Figure 7b). The separated instrument
measured 2mm on a Mini Endo Bloc (Dentsply Sirona) (Figure 7c).

-
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e

Flgure 7 (a) Separated instrument in the buccal canal as viewed under
a dental operating microscope (black arrow). (b) A radiograph to
confirm successful removal of the instrument. (c) The separated
instrument was 2mm long.

To attain patency to length through the curved root canal, a size 06 M-
Access file (Dentsply Sirona) was pre-curved 2 mm from its tip with a
tweezer and guided through the coronal zone to the level of the first
abrupt curvature. The second attempt to scout and negotiate the canal
was achieved by turning the file slowly with slight apical pressure below
the first abrupt curvature and proper orientation was recorded. A watch-
winding/pull motion was employed in order to advance the file to length.
Working length was registered with Root ZX |1 apex locator (J. Morita,
Japan) (Table 3).

Table 3: Working length measurements of the two canals.

Canal File Size | Working Length Reference Point
Buccal 06 18.0mm Buccal Cusp Tip
Palatal 06 20.5mm Palatal Cusp Tip

In this case, a manual glide path was sequentially established using 1ISO
file numbers 06, 08, 10 up to size 15 M-Access files (Dentsply Sirona)
which was confirmed on a periapical radiograph (Figure 8). The three-
dimensional anatomy of the curved canal was replicated by the plastic
deformation of the files. A temporary restoration (IRM- DENTSPLY
Sirona) was used as a temporary re§toration.

7

Figure 8: A radiograph showing the initial apical file (IAF).

On the second appointment, ProGlider (size 16, variable taper between
2% and 8% along the shaft) (Dentsply Sirona) was mounted on the
handpiece of the X-Smart Plus Endodontic motor (Dentsply Sirona) and
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glide path preparation was accomplished following the manufacturer’s
instructions.

Biomechanical preparation was done using the Small (20/.07) followed
by the Primary (25/.07) Wave One Gold rotary files (Dentsply Sirona)
mounted on the X-Smart Plus endodontic motor (Dentsply Sirona) as per
the manufacturer's instructions. Chemical disinfection was achieved
using positive syringe irrigation with 2.5% of sodium hypochlorite as
irrigant (25-28). A concentration of 15% ethylenediaminetetraacetic
acid (EDTA, Glyde, Dentsply Sirona) was used as a lubricant (29-31).
Gauging was done with 0.02% taper K-Flexo files (Dentsply Sirona) to
determine the master apical file and a periapical radiograph was taken to
confirm their fit (Figure 9).

Figure 9: Master apical file (MAF) radiograph.

After the corresponding gutta-percha points were fitted to length, the
canals were flooded with 17% EDTA solution and manual dynamic
agitation of the chelating agent was performed for 1 min (32,33).
The solution was flushed out with distilled water and a final rinse,
before drying the canals with sterile paper points, final flash was
performed with 2.5% sodium hypochlorite (32-34). The standards
for obturation were verified and a master cone was placed in the
respective canals until there was resistance to displacement (‘tug
back’) (35). The master cone fit was confirmed radiographically
(Figure 10).

Figure 10: Master apical cone (MAC) radiograph.

Obturation was accomplished using 2% taper gutta percha cones
with AH Plus (Dentsply Sirona) root canal sealer cement employing
the cold lateral compaction technique. A radiograph was taken to
confirm the quality of obturation (Figure 11).
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Figure 11: A radiograph showing the obturated canals.

The excess gutta-percha in the chamber was then seared off and
vertically compacted with a heated plugger 1 mm beneath the canal
orifices to enhance the coronal seal (36). Glass lonomer cement,
GIC Fuji VII (GC Dental, Japan) was placed on top of the gutta-
percha to prevent coronal microleakage (35,37).

Dentine replacement was attained using SDR resin (Dentsply
Sirona) with Ceram X Universal shade A2 as a capping composite
following the manufacturer's instructions. A final radiograph
revealed satisfactory restoration (Figure 12) and a posttreatment
picture was taken (Figure 13).

Figure 12: An immediate post-restorative radiograph showing the
obturated canals of the premolar.

Figure 13: Immediate post-restorative picture of the premolar.

After 4 months recall, the patient was completely asymptomatic both
clinically and radiographically (Figure 14).
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Figure 14: A 4 months recall radiograph showing intact lamina
dura.

Discussion

In preparing for highly curved root canals, knowledge of the root
morphology is a prerequisite. Root canal systems of human teeth usually
have curvatures and aberrations. The abrupt apposition of the canal wall
poses difficulty during exploration and negotiation. Such irregularities
might block an endodontic hand file introduced early into the root canal
during the procedure. The use of pre-curved stainless-steel hand files is
essential for initial scouting to negotiate and follow the abrupt curve. The
degree of the pre-curvature needed for each instrument relies on the
abruptness and the locality of the curvature along the root canal length

(41

Schneider’s method was used to determine the root canal curvature in
this case report [20]. It is the easiest method of canal angle measurement
since it requires only drawing two lines and using the apical foramen as
a reference point. In this method, he classified tooth roots into three
curvature classes; straight (< 5 degrees), moderate (> 5 degrees, and <
20 degrees), or severe (> 20 degrees). In the present study, the buccal
root canal presented with 58° curvature which was classified as severe.
Several quantifiable methods have been suggested to standardize root
canal curvature measurements on 2D radiographic views: those that rely
on the angle of root canal curvature and those that measure the radius of
root canal curvature [38-45]. Although this technique also has
shortcomings, Schneider’s method has gained popularity and is still in
use predicting severity of root canals [46, 47].

In the present case, the first attempt to scout and negotiate the apical third
of the curved buccal root of 15 with an ISO size 6 M-Access
file (Dentsply Sirona) was hindered at the level of the first abrupt
curvature that resulted in an unanticipated instrument separation.
Endodontic instruments separate due to cyclic fatigue, torsional fatigue
or a combination of both types of fatigue [48-51]. The narrow,
constricted and severely curved buccal canal could have contributed to
instrument separation in this case study. Cyclic fatigue fracture of the
files occurs because of recurring compressive and tensile stresses
amassed at the point of highest flexure in a curved canal [52-54].
Torsional failure happens when the tip of the instrument binds but the
shank of the file (driven by the handpiece) continues to rotate [49]. The
material then undergoes shear fracture when the maximum strength of
the material is surpassed [55].
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The incidence of separated NiTi files ranges from 0.4% to 23% [42, 56-
60]. The location of fragment relative to root canal curvature, canal
access angle, and Schneider angle significantly influence the success of
instrument removal [47, 61].

Microsonic technique (also known as the Ruddle technique) is a
successful method to retrieve separated instruments and therefore, was
employed in this case report [21, 61]. This technique combines a dental
operating microscope and ultrasonic devices, enhancing visualization
and manoeuvring in the root canal system. The technique is grounded on
the principle that the design of the ultrasonic instrument permits
trephination of dentin around the separated fragment and the
transmission of vibration to the fragment, which can be loosened and
dislodged consequently [62].

\A staging platform was created at the level of the obstruction using
modified Gates Glidden burs [21]. Similar to other studies, a fine
ultrasonic tip (ET25; Acteon) was used in a counter clockwise direction
to trephine dentin around the fragment 1mm deep to unlock it and free it
from the canal [23, 24]. The instrument was successfully retrieved after
40minutes. The success rate for removing separated files ranges from
33% to 95% (57,58,63,64) with the time necessary for using ultrasonic
techniques varying between 3 to over 60 minutes [65-67].

After successful retrieval of the separated instrument, root canal
preparation involved three distinctive stages: initial canal negotiation,
creation of a glide path and canal shaping. Before introducing rotary
instruments, a sufficient, smooth, secure and reproducible tunnel should
be created from the canal orifice to the apical foramen [11].

Prior to the use of NiTi rotary files, that have non-active tip designs,
manual instrumentation is highly recommended [68]. Therefore, size 06,
08, 10 and 15 M-Access files (Dentsply Sirona) were pre-curved 2 mm
from their tip with a tweezer and sequentially guided through the coronal
zone to the level of the first abrupt curvature. The second attempt to scout
and negotiate the canal was achieved by turning the files slowly with
slight apical pressure below the first abrupt curvature and proper
orientation was recorded. A watch-winding/pull motion was employed
in order to advance the files to length. It is strongly recommended to use
a size 10 file to negotiate the canal to its terminus to create the smooth
canal pathway prior to using any NiTi glide path rotary system [69].
However, due to the severity of the canal, manual filing was done to a
‘super loose’ size 15 file to create an effective pathway. An effective
glidepath will reduce the chance of instrument separation [70].

Proglider (Dentsply Sirona) was used for glide path preparation.
Currently, single-file rotary glide path preparation systems like the
WaveOne Gold Glider (Dentsply Sirona), ProGlider (Dentsply Sirona)
and One G (Micro-Mega, Besancon Cedex, France) have been invented.
The ProGlider file has progressive tapers from 2% to over 8% along its
active portion with a diameter of 0.16 mm at DO and 0.82 mm at D16. A
single ProGlider file will create a significantly larger, smoothly tapered
pathway than any other dedicated multi-file system [69]. It utilizes the
M-Wire technology where it is heat treated prior to machining. NiTi wire
may be metallurgically improved through heat treatment pre- or post-
machining. Heat treatment prior to machining results in what is
commercially termed M-Wire. M-Wire has been shown to considerably
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increase flexibility and provide a 400% superior resistance to cyclic
fatigue [71].

The first available glide path file in the market is the Pathfile system
(Dentsply Sirona). It includes three instruments (13 .02, 16 .02 and 19
.02) [71]. Several brands in the market that offer rotary glide path
preparation include: Micro Mega G-files (2 instruments), J. Morita
EndoWave (3 instruments), FKG Scout-Race (3 instruments) and
Clinician A s ChoicetX-Plorer Series (3instruments) [72].

Recently, single-file instruments have been introduced to the dental
market for shaping root canal systems using a reciprocating movement
with a single file technique [73]. However, this will subject the
instrument to high stresses by shaping root canals with only one
instrument, and therefore, they should have a good resistance to fracture
[74].

The reciprocating movement has been advocated to improve the fracture
resistance of endodontic instruments during canal instrumentation [75].

In this case report, biomechanical preparation was done using the Small
(20/.07) followed by the Primary (25/.07) Wave One Gold rotary files
(Dentsply Sirona). Eighty percent of root canals can be prepared with the
Primary file alone but when the Primary WaveOne Gold file doesn’t
passively progress to full length, Small file can be used as a bridge file.
Though two file method is an exemption, this method is still considered
safer and more efficient than other rotary instrument techniques [76].

WaveOne Gold files are built using advanced metallurgy and they are
manufactured using gold heat-treatment technology. According to the
manufacturer, the gold technology expands the flexibility and strength
of the instrument (16,18) as well as enhancing its elasticity [76, 77]. In
addition, the superior flexibility of WaveOne Gold instruments could be
due to the high Af temperatures and the two-stage precise transformation
behaviour which increases the flexibility property [77].

Torsional strength denotes the improved performance of an instrument
to twist before fracture which is necessary while preparing constricted
and narrow root canals [78]. In one study, WaveOne Gold instruments
had a higher torsional resistance compared with the other systems [79].
This finding could be attributed to the WaveOne Gold instruments
having a parallelogram-shaped cross-sectional design with an 85° active
cutting edge with alternate one and two-point contact [16, 76]. This off-
centred parallelogram-shaped cross-sectional design could augment its
torsional resistance [79].

Apart from the WaveOne Gold, other files that employ reciprocating
motion are the Reciproc Blue (VDW, Munich, Germany), WaveOne
(Dentsply Sirona and SmartTrack (Nikinc Dental BV, Eindhoven, the
Netherlands). SmartTrack is a recent reciprocating file with heat
treatment after manufacturing. The heat treatment enhances the
characteristics of NiTi. The manufacturer of the file claims that the file
has maximum flexibility and demonstrates reduced risk of ledging and
apical canal transportation. They also claim that the file has a high cyclic
fatigue resistance [80]. Reciproc Blue, the new generation of single-file
Reciproc files, has recently been introduced. The file is claimed to be
more flexible and has an even lower fracture risk than the Reciproc file.
Because of the superior temperature protocol, the Reciproc Blue file can
also be prebent for improved access curved root canals [81].
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Chemical disinfection was achieved using positive syringe irrigation
using 2.5% of sodium hypochlorite as irrigant [25-28]. A concentration
of 15% ethylenediaminetetraacetic acid (EDTA, Glyde, Dentsply
Sirona) was used as a lubricant [29-31]. The use of EDTA in
combination with NaOCI is advocated and may heighten the cleaning
and antimicrobial effects of these solutions when compared with using
them alone [82-85].

Obturation was accomplished via lateral compaction technique which is
a common method for obturation [86, 87]. It can be used in many clinical
conditions because it offers for predictable length control during
compaction with comparable clinical treatment outcome to thermafil
technique [88-90]. There is no significant statistical difference between
the quality of obturation via lateral condensation and warm vertical
compaction [89, 91]. Other studies concluded that the sealing ability of
cold lateral compaction, warm vertical compaction and GuttaFlow
system was comparable [92-94].

AH Plus (Dentsply Sirona) endodontic sealer was used in this case
report. It is an epoxy resin amine-based system that comes in two tubes.
The epoxide paste tube contains a diepoxide (bisphenol A diglycidyl
ether) and fillers as the major ingredients, while the amine paste tube
contains a primary monoamine, a secondary diamine, a disecondary
diamine, silicone oil, and fillers as the major ingredients. It exhibits a
working time of approximately 4 hours [95]. It offers excellent
radiopacity, low shrinkage, low solubility, outstanding flow
characteristics and it exhibits a significant self-adhesion to dentine [96,
97]. Saleh showed that root canal fillings with AH Plus effectively kills
enterococcus faecalis in dentin tubules [98].

After cold lateral compaction, the excess gutta-percha in the chamber
was seared off and vertically compacted with a heated plugger 1 mm
beneath the canal orifices to enhance the coronal seal [36]. Glass
lonomer cement, GIC Fuji VII (GC Dental, Japan) was placed on top of
the gutta-percha to prevent coronal microleakage [35, 37]. GIC can be
used as intra-orifice barriers with good resistance to fracture in
endodontically treated teeth and offers a higher sealing ability when
placed at Imm and 2mm compared to composite [99, 100].

Given the depth of many endodontic access cavities, the option of bulk-
filling cavities is also important in postendodontic treatment [101]. In
the present case SDR® (Dentsply Sirona) was used as a dentine
replacement in bulk up to 4 mm immediately after the root canal
treatment. This bulk fill composite technology has distinctive features:
it is self-levelling for tremendous cavity adaptation, it allows dentists to
bulk-fill up to 4 mm instead of placing and curing multiple composite
layers in Class | and Il restorations and it demonstrates extremely low
polymerization stress [101-106]. The self-levelling consistency as well
as the reduced polymerization shrinkage stress of SDR allows both
optimum adaptation and adhesion to the cavity and thus enhancing
coronal sealing of the root canal filling [101, 102, 107]. Another gain of
this bulk-filling composite is its transparency permitting an easy retrieval
of the root canal filling, e.g. in case of a subsequent post placement
[101].

The clinical longevity of endodontically treated posterior teeth (molars
and bicuspids) is significantly improved with coronal coverage [108-
110].
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In the present case report, a full-cuspal coverage direct resin composite
restoration Ceram X Universal shade A2 was used. Restorations of
endodontically treated teeth are designed to guard the remaining tooth
from fracture, prevent reinfection of the root canal system, and to replace
the missing tooth structure [111].

Conclusion

Root canals containing separated instrument fragments are highly
manageable, and microsonic technique is a successful method of
instrument retrieval. The pre-bending of M-access files before activation
may facilitate the negotiation of severely curved canals. The Proglider
and WaveOne Gold are safe, efficient in highly curved canals. Patience,
technique, technology and training is fundamental to successful
management of severely curved canals.
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