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Root canal filling with calcium hydroxide paste using 
lentullo spiral at different speeds

AbsTRAcT

Objective: This study analyzed the effectiveness of filling 
the root canal with calcium hydroxide paste using the Len-
tulo spiral at different speeds. Methods: Thirty mandibular 
premolars after root canal preparation were divided in three 
groups. Calcium hydroxide paste was inserted in the root 
canals with a Lentulo spiral at 5,000 rpm (G1), 10,000 rpm 
(G2) and 15,000 rpm (G3). The optical density was deter-
mined by the use of the digital radiography system Kodak 
Dental RGV-5000. Results: The highest optical density 
obtained in the apical third was in G3 and in the middle and 

cervical third in G1. Statistical difference (Kruskal-Wallis - 
Anova) was observed (p<0.05) between G1 and G3 in the 
apical third and G1 and G2 in the middle third. No differ-
ence was observed in the cervical third (p>0.05). Conclu-
sion: Different speeds are necessary for the correct filling 
of the root canal with calcium hydroxide paste. The 15,000 
rpm speed was more effective in filling the apical third and 
5,000 rpm speed was more effective in filling the cervical 
and middle thirds. 
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introduction
The success of endodontic treatment is related to 

different factors like correct cleaning and shaping and 
sanitization of the root canals.1 Biomechanical prepara-
tion using instruments and irrigating solutions offers a 
way to combat the endodontic microbiota. In this way, 
intracanal dressing increases the power of the sanitiza-
tion process.2,3

Calcium hydroxide is, currently, the most used intra-
canal dressing, due to its physical and chemical proper-
ties. It has a high pH, antibacterial activity, acts in the 
degradation of bacterial lipopolysaccharides, induces 
healing through the formation of hard tissue, and con-
trols radicular resorption.3,4,5,6 

As ionic calcium hydroxide dissociation occurs, the 
paste quantity to be placed within the root canal must 
be enough to supply hydroxyl and calcium ions over 
a period of time necessary for sanitization of the root 
canal system.4,7,8,9 Its effectiveness is dependent on the 
direct action between the paste and remaining micro-
organisms in the dentinal tubules.10,11 To reach this goal 
the root canal must be homogeneously and completely 
filled with the paste showing a tri-dimensionally dense 
x-ray image.6,8 Many times, ineffectively of calcium hy-
droxide can be explained by the manner in witch it is 
placed, ie, the canals are not filled in the middle and 
apical thirds.9 

In general, its insertion is performed by using instru-
ments and endodontic materials, such as K-files, ream-
ers, absorbent paper points, gutta-percha cones, amal-
gam carriers, McSpadden compactors, Lentulo spirals, 
ultrasonic and sonic files, ML syringe (SS White), and 
27G long needles.3,4,5 

Cvek et al12 proposed the use of an injection syringe 
or Lentulo spiral aided by lateral condensation. Web-
ber et al13 suggested the use of a plastic transporter 
to drive the paste into the root canal followed by an 
effective vertical condensation. To Anthony and Se-
nia14 the ideal way of calcium hydroxide filling is us-
ing the Lentulo spiral. Leonardo15 recommended the 
use of a special syringe with a long G-27 needle in 
the Calen system. Sigurdsson et al16 comparing the 
Lentulo spiral, endodontic file and syringe, pointed to 
the first, the best results accompanied by others au-
thors.12,14 However, these findings have not been unan-
imous, and empty spaces have been identified in some 
studies.3,17,18 Estrela et al3 analyzing the placement of 

calcium hydroxide in dog’s teeth obtained the lowest 
number of empty spaces when the paste was insert-
ed using a K-file, absorbent paper points and vertical 
pluggers, followed by the Lentulo spiral. Torres et al19 
concluded that the radiodensity of the paste in curved 
plastic resin block canals was significantly greater us-
ing a Lentulo spiral only technique.

But, there are two critical points with the Lentulo spi-
ral filling: the speed and the paste quantity inserted at 
each time. Different speeds have not yet been studied. 
In the methodology used by Deveaux et al18 the speed 
of 500 rpm was referred to. However, Rahde et al20 and 
Caliskan et al21 only refer to low and moderate speeds, 
without specifying it. 

The aim of this study was to verify the efficacy of 
calcium hydroxide filling with the Lentulo spiral at dif-
ferent speeds.

Material and Methods
Thirty lower premolars from the tooth bank of the 

Federal University of Paraná Dentistry School — by 
authorization of the Research Ethics Committee of 
the Health Sciences Sector – CEP/SD registration 
number 584.121.08.07; CAAE research protocol: 
2407.0.000.091-08 — were selected for this study. 
The teeth were classified by an average length of 20 
mm and the presence of a single root canal, confirmed 
through a mesiodistal and buccolingual radiography. 
The crown was maintained in order to reproduce the 
clinical conditions.

Access was performed using a spherical diamond-
tipped high-speed drill nº. 1014 (KG Sorensen) and 
completed with nº 3205 (KG Sorensen). The working 
length was determined 1 mm from the anatomic apex, 
maintaining patency with a #10 K-file

Root canal preparation was performed in a crown-
down technique aided by a reciprocating angle TEP 4R- 
NSK. Teeth were instrumented to a # 50 master apical 
file 1 mm from the anatomic apex. The canals were ir-
rigated with 1% sodium hypochlorite followed by 17% 
EDTA-T witch was left in place for 3 minutes to remove 
smear layer, followed by a final flush with sodium hypo-
chlorite. The foramen was coated with a small piece of 
wax to prevent calcium hydroxide extrusion.

The specimens were randomly divided into 3 ex-
perimental groups. Calcium hydroxide paste was 
prepared for each tooth by mixing 1 g of calcium 
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hydroxide P.A. (Merck Kgaa) lot 1020471000 and 
0,015 g of barium sulphate P.A. (Alphatec Química 
Fina: analytic reagent) lot 15559, in two drops of dis-
tilled water until a toothpaste consistency. 

Lentulo # 40 spiral in a clockwise rotation was 
inserted in the root canal always with a small paste 
quantity, at different speeds: G1 = 5,000 rpm; G2 = 
10,000 rpm; and G3 = 15,000 rpm, coupled to a 1:1 
angle in an Endo Plus electric motor (VK Driller Ltda, 
Jaguaré, São Paulo, Brazil). The Lentulo spiral was 
inserted up to 3 mm short of the working length for 
filling of the apical third. This procedure was repeated 
3 times, followed by condensation with an apical plug-
ger which diameter was compatible with that of the 
root canal diameter5. For filling the middle and cervi-
cal thirds, the spiral was 5 mm short, and used as de-
scribed above. The extrusion of the calcium hydrox-
ide paste through access cavity, clinically determined 
the complete filling. 

To analyze the quality of root canal filling, the Ko-
dak Digital Dental Systems (RVG 5000- Eastman Ko-
dak Company, Rochester, NY, USA), was used. It has 
an electrical and optical sensor of 3 justaposed slides: 
a scintillation crystal, fiber optics, and a CCD (charge 
coupled device), producing an electrical signal that 
generates an image with a real image resolution of 14 
px/mm and resolution of 27.03 px/mm. 

A millimeter screen (Plexus odonto-technology, 
Gloucester, UK) was connected to a shield made of 
light cardboard (2.0 cm by 1.5 cm) and fixed to the 
sensor in the digital system. It was kept connected to 
the Rx device by means of a positioner in the digital 
system (Rinn XCP - DS). 

The crown of each specimen was fixed to an 
Ependorf tube with ethyl cyanoacrylate. The tube 
was cut at by using a carborundum disk, leaving it 
20 mm in length. Transversal grooves were made to 
obtain an insertion pathway in the casting material 
made of silicone Speedex putty (Coltène Swiss AG), 
used as a connection between the positioner and the 
Rx tube. 

The radiographic apparatus (Spectro 70 X, Dabi-
Atlante) was used with an electrical stabilizer (Gna-
tus T-1. 200S 110 V.), 70 kVp and 7mA. The cylinder 
was positioned perpendicularly at a distance of 5.0 cm 
and with an exposure time of 0.32 seconds. Optical 
density values in pixels were obtained from the digital 

image capture using filter tools for clarity and densi-
tometry analysis from the digital system, following the 
millimeter ruler lines from the apical to the cervical 
subdivided into thirds at equidistant points. The data 
obtained from the images of each of the specimens, 
before and after filling with calcium hydroxide paste 
were registered. The pixels difference before and af-
ter filling were statistically analyzed by means of the 
Kruskal-Wallis test (p<0.05). 

Results
Statistical tests (Levene, K-S, and Lilliefors) were 

used to verify the normality and homogeneity of the 
data. The absence of this in all groups analyzed direct-
ed to the Kruskal-Wallis ANOVA median test (p<0.05), 
which showed a statistical difference (p=0.0318). 

The optical density means and standard devia-
tion for each group in the cervical, middle and api-
cal third were: 43.25 (±20.90), 38.70 (±24.40) and 
16.71 (±19.85) for G1; 36.98 (±15.97), 23.16 (±15.16) 
and 20.28 (±22.48) for G2 and 35.75 (±22.21), 
21.21(±10.16), 25.17 (±15.26), respectively.

Once the minimum significant difference was cal-
culated, multiple comparisons were performed, dem-
onstrating a difference between G1, G2 and G3 and 
from G1 to G3 in the apical third (p<0.05). In the cer-
vical third, independently of speed there was no sig-
nificant statistical difference (p>0.05).

Figure 1 shows the results for different speeds in 
all thirds. 

Discussion
The effectiveness of intracanal dressing with cal-

cium hydroxide has been observed by various au-
thors.4,6,11,12,22,23,24 However, its application needs spe-
cial attention in order to completely fill the root canal 
space. It needs a direct contact with dentine walls 
in order to act in a direct and indirect mode.4,5,7,9,18 
Holland et al25 states that if the root canal is not well 
instrumented and thoroughly irrigated, the dressing 
will not be useful. So, root canal must be enlarged 
to diameters compatible with its anatomic condition. 
Simcock and Hicks23 demonstrated that, indepen-
dently of the technique used, in canals that were only 
slightly enlarged, the filling proved ineffective. That 
is why in this experiment root canals were enlarged 
to a # 50 K-file. 
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The calcium hydroxide paste was prepared with a 
distilled water base, because it is a hydrosoluble ve-
hicle, which increases the effectiveness of calcium 
hydroxide.3,24,25 Barium sulphate was used as a radi-
opaque substance to differentiate the optical density 
of the calcium hydroxide from the dentine. The ratio of 
barium sulphate used to calcium hydroxide was 1:2.13,17

The insertion of the paste was performed using small 
quantities at a time. When activated, the Lentulo spiral 
launched the paste against the canal walls, and the use 
of a plugger allowed its condensation in all thirds. 

The speeds used were determined based on the 
maximum speeds possible in dental equipment 
(around 20,000 rpm). The higher the speed and the 
quantity of paste in the Lentulo, the greater the quan-
tity of air that ends up being retained inside of the 
root canal, generating air bubbles formation that do 

not allow the complete filling and, consequently, the 
desired action. Thus, the speeds used in the study 
were 15,000 rpm, 10,000 rpm, and 5,000 rpm, which 
were maintained constant through an electric motor 
(Driller – São Paulo, Brazil). 

Digital radiography today represents one of the 
great advances in imaging, allowing speed and sim-
plicity in the capture of images with a significant re-
duction in exposure time and allowing standardiza-
tion, high-quality analysis, besides becoming a viable 
and safe alternative for the results interpretation, con-
ferring greater diagnostic precision. The use of digi-
tal technology besides being reproducible is a system 
that allows almost instant images of the structures to 
be observed, without the need for chemical process-
ing and with a reduced exposure time.26

The assessment of areas filled in the cervical, middle, 

Figure 1. Optical density in the groups and thirds.
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and apical thirds was performed based in the number 
of pixels (optical density) in the captured digital image. 
The millimeter screen used had the objective of serv-
ing as a measurement parameter before and after each 
of the specimens was filled with paste, at equidistant 
points, both in the dentine and in the root canal.4

The higher the optical density the better the filling 
of the root canal. The results obtained demonstrate 
that the middle third in G1 was better filled than G2 
and G3, and statistically significant (p<0.05). G3 was 
better filled in the apical third than G1 and G2, statisti-
cally significant in relation to G1 (p<0.05). 

Our results are in agreement with those by Cvek 
et al,12 Sigurdsson et al,16 Deveaux et al,18 Torres et 
al19 and Radhe et al.20 The greatest difficulty in clini-
cal practice is filling the apical third. According to our 

results, beginning with 15,000 rpm for the apical third, 
and then reducing the speed to 5,000 rpm to fill the 
middle and cervical thirds, can help the three-dimen-
sional filling of the root canal. 

More studies are necessary, but our results allow 
us to infer that different speeds are necessary for com-
plete calcium hydroxide filling with the Lentulo spiral. 

conclusion
1. Different speeds are necessary for the correct 

filling of the root canal with calcium hydroxide 
paste. 

2. The speed of 15,000 rpm was more effective in 
filling the apical third. 

3. The speed of 5,000 rpm was more effective in 
filling the cervical and middle thirds. 
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