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INTRODUCTION
Thermo-mechanical compaction of gutta-percha was first 
described by Mcspadden in 19801. This involved the use 
of McSpadden compactors (Dentsply/Maillefer, Bellaigues, 
Switzerland) which are stainless steel inverted hedstrom files 
with a 2% taper. In this technique, the use of McSpadden’s 
compactors at 20 000 rpm produces friction between the 
gutta-percha and the internal walls of the root canal, leading 
to the thermo-plasticising of gutta-percha. The gutta-percha 
is moved apically and laterally due to the orientation of the 
blades of the McSpadden compactors.2 When a Reciproc 
file (VDW, Germany) is used in clockwise rotary motion, any 
substance engaged by the flutes of the blades is, similarly, 
driven apically and laterally. 

The use of Reciproc endodontic instruments in thermo-me-
chanical compaction during obturation has not previously 
been described in the literature.

The Reciproc file system (VDW, München, Germany) was 
developed by Prof. Ghassan Yared and launched in 2011. 
The system consists of three files: the R25 which has an ISO 
tip size 25 and an 8% taper in the apical 3mm and the taper 
decreases to D16 (diameter of 1.05mm); the R40 has an ISO 
tip size  40 and a 6% taper in the apical 3mm and the taper 
decreases to D16  (diameter of 1.1mm) ; the R50 has an ISO 
tip size 50 and a 5% taper in the apical 3mm and the taper 
decreases to D16, (diameter of 1.17).3 The files are manufac-
tured from M-Wire which has been shown to be more flexible, 
stronger and more resistant to cyclic fatigue compared with 
traditional nickel-titanium instruments.4, 5 The cross section of 
the files is S-shaped (Figure 1) for greater flexibility, more ef-
ficient cutting and channelling of debris. The blades are non-
landed and are designed to cut in a counter-clockwise direc-
tion with asymmetric reciprocating motion. The routine use 
of the Reciproc files has been described in initial endodontic 
treatment and in non-surgical retreatment.3, 6-8

Thermo-mechanical compaction should not be used for 
condensing gutta-percha in teeth with wide open, resorbed 
or perforated apices as this can lead to gross extrusion of 
the root filling. 

Important guidelines for the use of Reciproc files for thermo-
mechanical compaction:
a)  straight line access to the coronal third of the root canal 

should be confirmed, especially in the mesial roots of up-
per and lower molars; 

b)  tapered preparation is required to a minimum of a size 25, 
6% or size 30, 4%;

c)  gutta-percha points with a minimum 4% taper should be used; 
d)  it is essential to confirm tug back of the gutta-percha point 

in the apical part of the prepared root canal; 
e)  a minimal amount of root canal sealer should be used 

(Figure 2);
f)  the gutta-percha cone should be cut at least 3 to 5mm 

above the orifice level;
g)  the file should be used in a contra-angle hand piece, insert-

ed into the gutta percha cone and used at 20 000 rpm; 
h)  the file should be inserted to a depth of only 5mm beyond 

the orifice, which can be pre-measured and the rubber 
stopper adjusted on the file;

i)  the duration of compaction should be a maximum of 5 
seconds;

j)  in oval canals or when more than one gutta-percha cone 
is used, a slight pumping and lateral motion can be used 
to compact the gutta percha cones;

k)  the rotating file should be removed along the outer wall of 
the canal; and 

l)  a gutta-percha plugger eg. Machtou plugger (Dentsply/
Maillefer) can be used to vertically condense the plasti-
cised gutta-percha mass. 
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Figure 1: S-shaped cross section of the Reciproc 
files (courtesy of Prof. Ghassan Yared).

Figure 2: A minimal amount 
of sealer should be used 
to coat the gutta-percha 
points during thermo-me-
chanical compaction.
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CASE REPORT 1
A 66-year old male patient was referred for endodontic treat-
ment and restoration of his lower left second premolar, after 
he presented with acute irreversible pulpitis and acute apical 
periodontitis. Radiographic evaluation revealed that the decay 
had exposed the pulp and that the tooth had a single root 
canal system (Figure 3a and 3b). An irregular ‘keyhole” cross 
section of the coronal root canal system was observed dur-
ing access cavity preparation (Figure 4). Working length was 
determined using the I-pex apex locator (NSK, Nakanishi, Ja-
pan) and confirmed with a periapical radiograph (Figure 5). 
The canal was prepared with the Reciproc R25 (VDW) and, 
following apical gauging, the canal was enlarged to a 35, 4% 
taper using the BT3 Race file (FKG Dentaire, Switzerland). 
During instrumentation, the canal was irrigated with 3.5% 
sodium hypochlorite (Jik, Reckert-Benkieser, South Africa). 
The Endovac (Axis/Sybron, Coppel, Texas) apical negative 
pressure irrigation system was used to optimise the volume 
of irrigant delivered through the root canal system. Ultracal 
(Ultradent, Utah, USA), a non-setting calcium hydroxide was 
used as an inter-appointment medicament in the root canal. 

At the second visit, the medicament was removed and the 
irrigation regime as above was resumed. An additional final 
rinse of a 17% EDTA and cetrimide combination (Smear Clear, 
Axis/Sybron, Coppel, Texas) was used to remove the smear 
layer. A size 35, 4% tapered gutta-percha cone (Diadent, Ko-
rea) was tested for fit and tug back confirmed. A “cone fit” ra-
diograph was taken to confirm the seating of the gutta-percha 
cone (Figure 6). The Reciproc R25 file (VDW, Germany) was 

Figure 3: a) Periapical x-ray showing decay has destroyed the pulpal cham-
ber wall. b) a mesio-angled radiograph confirming the presence of a single 
root canal system.  

Figure 4: Irregular ‘keyhole” cross 
section of the root canal system 
noted upon preparation of the ac-
cess cavity.  

Figure 5: Periapical radiograph con-
firmed the working length reading of 
electronic apex locator.

Figure 6: Cone-fit periapical radiograph confirmed seating of the gutta-percha cone.

Figure 7: The Reciproc R25 (VDW, 
Germany) placed into the canal and 
with a rubber stopper marking the 
length of the file which would pen-
etrate 5 mm beyond the orifice.

Figure 9: The Reciproc R25 
(VDW) in the 1:1 contra angle 
hand piece (with rubber stop at 
orifice plus 5mm position),  was  
inserted into the gutta-percha 
while operating at 20 000 rpm.

Figure 11: A Machtou plugger (Dentsply/
Maillefer) was used to vertically condense the 
softened gutta-percha.

Figure 12: (a) Direct composite overlay as definitive restoration; (b) Postoperative periapical radiograph after 
obturation; c) Postoperative angled  periapical radiograph showing obturation of the irregular ‘keyhole” cross 
sectional anatomy of the root canal system.

Figure 10: Part of the plasticised mass of 
gutta-percha embedded in the rotating file as 
it was removed along the wall of the canal.

Figure 8: An ultrasonic scaler tip is 
used at high power, with the water 
turned off, to cut the gutta-percha 
point.
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seated to the orifice and a rubber stopper used to mark the depth (Figure 7). The 
stopper was then adjusted to a depth of 5mm beyond the level of the orifice.

The canal was dried with the Endovac (Axis/Sybron) and paper points. The gutta-
percha cone was coated with AH plus sealer (Dentsply/Maillefer) and seated in 
the canal. The gutta-percha cone was cut off at 4mm above the orifice using an 
ultrasonic scaler tip at full power with the water turned off (Figure 8). The Reciproc 
R25 instrument was placed in a 1:1 contra angle blue ring hand piece, and posi-
tioned alongside the gutta-percha coronally. The hand piece was turned on at 20 
000 rpm and the file pushed apically (Figure 9) to a depth 5mm below the orifice 
level for 3 seconds and then withdrawn along the wall of the canal. Some of the 
condensed gutta-percha mass remained embedded in the flutes of the file once it 
was removed (Figure 10). A size 2 Machtou plugger (Dentsply/Maillefer) was used 
to condense the softened gutta-percha mass (Figure 11). The tooth was restored 
with a direct composite overlay and post operative radiographs show the obtura-
tion of the irregular cross sectional anatomy (Figures 12 a-c). 

CASE REPORT 2
A 36-year old male patient was referred for endodontic treatment of his lower right 
first molar after he presented with irreversible pulpitis and an acute apical periodonti-
tis. Radiographic examination revealed a previously placed amalgam restoration with 
secondary decay on the distal aspect of the tooth (Figure 13). An access cavity was 
prepared and five root canal orifices were located. The canals were shaped with the 
Reciproc R25 (VDW). The two distal canals were confluent after shaping, and formed 
a ribbon shaped cross section. The middle mesial canal joined the mesiobuccal ca-
nal 4mm below the orifice. A combination of 3.5% sodium hypochlorite (Jik, Reckert-
Benkieser, South Africa) and Smear Clear (Axis/Sybron) solutions were used for root 
canal irrigation. The irrigants were agitated by active ultrasonic agitation using a size 
15 NSK U-file (NSK, Nakanishi, Japan). Irrigation was further optimised in the mesial 
root canal system, by synchronous use of the Endovac System (Axis/Sybron) and 
irrigant delivery through a 31 gauge Navitip sideport needle (Ultradent,Utah, USA) 
in the adjacent root canal. A “cone fit” radiograph with corresponding R25 Gutta-
percha cones (VDW, Germany) was taken after shaping of the canal (Figure 14). 
The gutta-percha cones were coated with AH plus sealer (Dentsply/Maillefer) and 
placed in the prepared root canals.The gutta-percha was cut off above the level of 
the orifice, using an ultrasonic tip. The Reciproc R25 was placed in a 1:1 contra angle 
blue ring hand piece and placed in the distal orifice along the lingual wall adjacent to 
the gutta-percha. The hand piece was turned on at 20 000 rpm and the file pushed 
apically to 5mm below the orifice for 3 seconds in the distal canal and then in a 
light pumping motion the file was moved in and out laterally from lingual to buccal 
and withdrawn along the buccal wall. The gutta-percha was then condensed with 
the size 3 Machtou plugger (Dentsply/Maillefer). The confluent middle mesial and 
mesiobuccal canals were compacted in a similar manner. In the mesiolingual canal 
the gutta-percha was cut 2mm above the orifice and the Reciproc R25 was placed 
adjacent to the gutta-percha lingually and the handpiece turned on at 20 000 rpm. 
The file was pushed apically to 5mm below the level of the orifice for 3 seconds 
and the file withdrawn along the lingual wall. Straight and distal angulated periapical 
radiographs taken after obturation demonstrated the three dimensional obturation of 
the ribbon shaped distal root canal system and the anastomosis between the canal 
systems in the mesial root (Figures 15a and 15b). The patient was referred back to his 
dentist for a permanent coronal restoration with cuspal coverage. 

CASE REPORT 3
A 56-year old female patient was referred for endodontic treatment of her 
lower right first molar after she presented with an acute absess. Radiographic 
examination revealed a fractured restoration, receded pulp chamber and periapical 
radiolucency (Figure 16). Four canal orifices were found and the canals shaped 
using the following sequence: Protaper Next X1(Dentsply/Maillefer) followed by 
size 25, 4% taper and finally size 30, 4% taper (Flexmaster files, VDW, Germany). 
The distal canals were confluent. A calcium hydroxide (Ultracal,Ultradent) inter-
appointment medicament was used as there was still periapical exudate after 
shaping (Figure 17). A 3.5% NaOCl irrigant was used, followed by a final rinse with 
17% EDTA (Smearclear, Axis/Sybron). Irrigants were agitated by active ultrasonic 
agitation using a size 15 NSK U-file (NSK, Nakanishi, Japan). The distal pulp 
horn was cleaned using a precurved 15 U file with ultrasonic agitation. Irrigation 
through the root canal systemwas further optimised by synchronous use of the 
Endovac system (Axis/Sybron) with irrigant delivery through a 31 gauge Navitip 

Figure 13: Preoperative periapical radiograph of 
a lower right first molar showing  decay under a 
previously placed amalgam restoration. The patient 
presented with irreversible pulpitis and an acute 
apical periodontitis.

Figure 14: “Cone-fit”  periapical radiograph. Note that 
the distal canals were confluent and that the middle 
mesial canal joined the mesiobuccal root canal.

Figure 15: (a) Periapical radiograph showing the 
immediate post-operative obturation result; (b) A 
distal angled view shows the complete three di-
mensional obturation of the canal systems. Note 
the ribbon shape appearance of the distal root ca-
nal  obturation and the anastomosis that was ob-
turated between the mesial root canal systems. 

Figure 16: Periapical radiograph  showing frac-
tured restoration, receeded pulp chamber and 
periapical radiolucency.
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sideport needle (Ultradent) in the adjacent root canal. Size 30, 
4% tapered gutta-percha points (Diadent, Korea) were tried in, 
confirmed radiographically (Figure 18) and tug back verified. The 
gutta-percha cones were coated in AH Plus sealer (Dentsply/
Maillefer) and the Reciproc R25 (VDW,Germany) was used for 
thermo-mechanical compaction as described previously. The 
core build up was completed and post-operative radiographs 
revealed a filling of the anastomosis between canal systems in 
the mesial root and also in the distal root (Figures 19a and b). 
The patient was referred back to her dentist for an indirect onlay 
with cuspal coverage.

DISCUSSION
A scanning electron microscopic comparative study found that 
thermo-mechanical compaction and warm vertical compac-
tion provided equally good obturation of the root canal sys-
tem.9 Leakage studies have shown that thermomechanical 
compaction compared favourably with lateral condensation.10-13 
In widely prepared, oval, ribbon-shaped or irregular root canals, 
thermo-mechanical compaction has been shown to result in 
better filling than was achieved with lateral condensation.14,15 

One of the disadvantages of the Mc-Spadden Compactor is 
its tendency to break in the root canal.15 The M-Wire alloy of 
the Reciproc files makes them more resistant to cyclic fatigue 
and fracture. Furthermore these files are indicated for single 
patient use which also reduces the risk of cyclic fatigue frature 
associated with repeated use of nickel-titanium instruments.16 
The variable pitch of the flutes, slightly vertical orientation of 
the non-landed blades and S-shaped cross section of the 
Reciproc files makes them suitable for vertical compaction 
of gutta-percha. Due to the taper of the instrument it needs 
to be taken to only 5mm past the orifice at 20 000 rpm for 3 
seconds. This provides sufficient compaction and apical and 
lateral displacement of a well fitted gutta-percha cone and 
reduces heat generation on the outer surface of the root.

It is important to confirm tug back of the gutta-percha cone 
and to use a minimal amount of root canal sealer, as this will 
reduce the incidence of sealer extrusion through the apex, a 
drawback of the technique. This is important when the apical 
foramen is close to anatomical structures such as the mental 
foramen, the inferior alveolar nerve and the floor of the maxil-
lary sinus. In oval or irregular canals the gutta-percha can be 
laterally condensed before thermo-mechanical compaction, 
to provide better apical control and reduce inadvertent sealer 
or gutta-percha extrusion.17 The gutta-percha should be cut 
at least 3 to 5mm above the level of the orifice. This provides 
the volume needed for compaction and compensates for the 
amount that will be embedded in the flutes of the blade (Fig-
ure 10). Another important consideration is to remove the file 
along the outer wall of the canal during compaction, which 
reduces the volume of gutta-percha removed from the canal. 
If an excessive amount is removed coronally, an additional 
piece may be placed in the residual space, softened with the 
ultrasonic scaler tip and condensed with pluggers. Alterna-
tively the coronal space can be back filled with heat softened 
gutta-percha. The Reciproc R25 is suitable for thermo-me-
chanical compaction of gutta-percha for most canals, while 
the Reciproc R40 can be used in larger canals.

CONCLUSION
The use of the Reciproc R25 file for thermo-mechanical 
compaction of gutta-percha in prepared root canal systems 
has been described. The technique allows clinicians a cost 
effective method of thermal and vertical compaction. 
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Figure 17: Calcium hydroxide inter-
appointment medicament placed in the 
root canal systems (Ultracal, Ultradent).

Figure 19: a) Parallel angled  periapical  postoperative radiograph b) 30 de-
grees distal angulated periapical  radiograph showing three dimensional obtu-
ration of the root canal system and anastomosis between canals in the mesial 
root and the distal root.

Figure 18: “Cone fit” radiograph with 
size 30, 4% tapered gutta-percha 
points (Diadent,Korea).
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