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Abstract: 

Aim: To compare apical extrusion of calcium hydroxide 

using rotary file and lentulo spiral at different speeds. 

Materials and methods: 25 human mandibular single 

rooted premolars were used. Root canals were enlarged 

till F1 Protaper universal file size. Root canals were 

irrigated with 5.25% sodium hypochloride, 17% EDTA 

and saline and then tooth were dried with paper points. 

Each tooth was placed in glass tubes which were covered 

with Aluminium foil. Specimens were divided into 5 

groups (n=5): G1: #20 K file, G2: Protaper universal file 

at 350rpm, G3: Protaper universal file at 1000rpm, G4: 

Lentulo spiral at 350rpm, G5: Lentulo spiral at 1000rpm. 

K-file was used at working length, lentulo spiral and 
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rotary files were used 2mm short of working length. The 

apices were inspected for extrusion of calcium hydroxide 

with operating microscope and were scored. Data was 

Analyzed using chi-square test. 

Results: There was statistically significant differences 

(p<0.05) among file system and lentulo spiral with 

different speed, with minimum extrusion in K-File(G1) 

fallowed by protaper systems (G2, G3) and highest 

extrusion in lentulo spiral systems (G4, G5). Apical 

extrusion was seen higher (p<0.005) at 1000rpm as 

compared to 350rpm in both protaper system and lentulo 

spiral system. 

Conclusion: Lentulo spirals and rotary files should be 

used with lower speed in clinical practice to avoid 

extrusion of calcium hydroxide. 

Keywords: calcium hydroxide, lentulo spirals, rotary 

files, rpm, apical extrusion. 

Introduction 

Removal of micro-organisms thoroughly is not possible 

by instrumentation alone in root canal treatment. So 

chemical disinfection and irrigation is mandatory for 

complete elimination of micro-organisms and their by 

products1. 

Calcium hydroxide is most frequent endodontic 

intracanal dressing material and pulp capping agent2 

because of its beneficial benefits including antibacterial 

property, high Ph and induction of hard tissue 

formation3. It is highly known for its therapeutic 

effectiveness and its broad range antibacterial action 

which proportionate to its ability of hydroxide ions after 

being discharge from calcium hydroxide to diffuse into 

dentin and its extensive usage. It is commonly used as 

both short- and long-term intracanal dressings4,5 

Regardless of being safe agent, it also have some side 

effects like inflammatory response, cytotoxicity on cell 

cultures, the neurotoxic potential of root canal sealers, 

osteonecrosis in repaired perforations damaged 

epithelium with or without a cellular atypia and cellular 

damage following early Ca (OH)2 placement of avulsed 

teeth and also it has side effects when extruded apically 

under pressure6,7. 

The placement of Ca (OH)2 is performed in various 

ways such as lentulo spirals, K-files, McSpadden 

compactors, amalgam carriers, reamers, ultrasonic and 

sonic files, absorbent paper points, gutta-percha cones, 

syringe, and 27-G long needles8. 

The aim of the study was to compare apical extrusion of 

calcium hydroxide using rotary file and lentulo spiral at 

different speeds. 

Objective of the study was to compare apical extrusion 

of calcium hydroxide by lentulo spiral and rotary files 

and to compare apical extrusion of calcium hydroxide by 

rotary files and lentulo spiral at different speeds. 

Materials and methods 

• 25 Extracted Mandibular Premolars      

• Airotor                           

• Round bur                                                                                 

• Safe end bur 

• K files                                                                        

• Endo bloc 

• Endo motor 

• Protaper                                                                    

• Syringe 

• Saline                                                                                         

• Sodium Hypochlorite 

• EDTA gel 

• RC Cal 

• Lentulo spiral                                                                                                                                      

Twenty-five extracted human mandibular teeth with 

straight roots, fully developed apices and almost equal 

length were selected for the study. Endodontic Access 
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cavities were prepared with diamond coated burs and a 

high-speed hand piece in each tooth. The working length 

was determined by subtracting 1 mm from the length at 

which the tip of a file could be visible just extending 

beyond the apical foramen. 

The ProTaper (Dentsply) rotary file system was used to 

mechanically prepare the root canals according to the 

manufacturer's instructions. Root canals were irrigated 

with 5.25% sodium hypochloride, 17% EDTA and 

saline. A #10 K-file was used to check patency of the 

apical foramens. Final irrigation was performed with 5-

mL of 17% EDTA solution for 30 seconds, 5-mL flush 

of 5.25% NaOCl, and 5-mL of saline solution. Then, the 

root canals were dried with absorbent paper cones.  Each 

teeth were placed in glass tubes which were covered 

with aluminium foil for masking the procedure.  

Specimens were divided into 5 groups (n=5):  

G1: #20 K file,  

G2: Protaper universal file at 350rpm,  

G3: Protaper universal file at 1000rpm,  

G4: Lentulo spiral at 350rpm,  

G5: Lentulo spiral at 1000rpm.  

K-file was used at working length, lentulo spiral and 

rotary files were used 2mm short of working length. The 

apices were inspected for extrusion of calcium hydroxide 

with operating microscope and were scored. Data was 

analyzed using chi-square test. 

 
Fig 1: Glass vial. 

 
Fig 2: Aluminium foil on glass vial. 

 
Fig 3: Placement of tooth on glass vial to mask the 

procedure. 

Scoring criteria 

Fig-4:  Absence of ca(0H)2 in the apex. 

Fig-5: Visible ca(0H)2 in the apex, but there was no 

extrusion. 

Fig-6: There was extruded ca (OH)2. 

 
Fig 4:  Absence of ca(0H)2 in the apex. 
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Fig 5: Visible ca(0H)2 in the apex, but there was no 

extrusion. 

 
Fig 6: There was extruded ca (OH)2. 

Table 1: Comparative evaluation of apical extrusion 

scores among five different file systems 

 
Score 0 

n (%) 

Score 1 

n (%) 

Score 2 

n (%) 

Group G1 

(K File) 
3 (60%) 2 (40%) 0(0%) 

Group G2 

(Protaper 350 

rpm) 

2 (40%) 3 (60%) 0 (0%) 

Group G3 

(Protaper 

1000 rpm) 

0 (0%) 4 (80%) 1 (20%) 

Group G4 

(Lentulospiral 

350 rpm) 

1 (20%) 1 (20%) 3 (60%) 

Group G5 

(Lentulospiral 

1000 rpm) 

0 (0%) 1 (20%) 4 (80%) 

 Chi square test = 17.008, p =0.03* 

*p<0.05 – significant difference. 

Graph 1 

 
Table 2: Comparative evaluation of apical extrusion 

scores among protaper files at different speeds. 

 Score 0 

n (%) 

Score 1 

n (%) 

Score 2 

n (%) 

Group G2 

(Protaper 350 

rpm) 

2 (40%) 3 (60%) 0 (0%) 

Group G3 

(Protaper 1000 

rpm) 

0 (0%) 4 (80%) 1 (20%) 

 Chi square test = 11.48, p =0.016* 

*p<0.05 – significant difference. 
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Graph 2 

 
Table 3: Comparative evaluation of apical extrusion 

scores among Protaper files at different speeds. 

 
Score 0 

n (%) 

Score 1 

n (%) 

Score 2 

n (%) 

Group G4 

(Lentulospiral 

350 rpm) 

1 (20%) 1 (20%) 3 (60%) 

Group G5 

(Lentulospiral 

1000 rpm) 

0 (0%) 1 (20%) 4 (80%) 

 Chi square test = 9.132, p =0.032* 

*p<0.05 – significant difference. 

Graph:3 

 
 

Table 4 

 
Score 0 

n (%) 

Score 1 

n (%) 

Score 2 

n (%) 

Group G4 

(Lentulospiral 

350 rpm) 

1 (20%) 1 (20%) 3 (60%) 

Group G5 

(Lentulospiral 

1000 rpm) 

0 (0%) 1 (20%) 4 (80%) 

 Chi square test = 9.132, p =0.032* 

*p<0.05 – significant difference 

Discussion 

Delivery of calcium hydroxide can be done by variety of 

methods in root canal systems which includes hand 

instruments, rotary instruments, and sonic and ultrasonic 

devices. The hand instruments includes K–files, Flex-O-

files, paste carriers, amalgam carriers, and paper points, 

pluggers, spreaders; the rotary instruments includes 

paste carriers (lentulo spirals), Paste Inject (Micro 

Mega), rotary nickel titanium (Ni-Ti) files and 

McSpadden Compactor; the sonic and ultrasonic devices 

includes ultrasonic files (Micro Mega®) and sonic 

activation through Endo-Activator (Dentsply) devices8. 

Lentulo spiral are used in clockwise direction for 

placement of calcium hydroxide. There is no certain 

knowledge about its size and shape to be used however, 

it can be said that it has a push forward effect on the 

material due to clockwise rotation. 

Torres et al. suggested selecting a lentulo spiral that is 

easily placed to the working length without binding the 

canal walls9 

Deonizio et al. used lentulo spiral at 3 mm short from the 

working length10.  

Estrela C et al. compared the effectiveness of a hand file, 

rotary file, and lentulo spirals in stimulated curved 

canals and concluded that the most effective way for 
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delivering the medicament till the apical thirds in curved 

canals was by rotary file operating in counterclockwise 

direction. This was possibly because of high flexibility 

of Ni-Ti files which allowed more effective and dense 

delivery in curved canals11. 

Calcium hydroxide placement devices if not used at 

proper speed, can cause extrusion and some negative 

effects. 

Deveaux et al. preferred the speed of 500 rpm12; 

whereas, Caliskan et al. only entitled as low and 

moderate speeds, without particularizing it13. Deonizio et 

al. used 5000 rpm, 10000 rpm and 15000 rpm in their 

experimental groups. 

Therefore, in present study rotary files and lentulo 

spirals were used at 350 rpm and 1000 rpm, speed were 

established according to maximum feasible speeds in 

Endo motor. 

There was significant differences (p<0.05) among file 

system and lentulo spiral with different speed, with 

minimum extrusion in K-File(G1) fallowed by protaper 

systems (G2, G3) and highest extrusion in lentulo spiral 

systems (G4, G5). Apical extrusion was found higher 

(p<0.005) at 1000rpm as compared to 350rpm in both 

protaper system and lentulo spiral system. 

There were some limitations in this in vitro study. One 

of them was absence of clinical senerio like physical 

back pressure provided by periapical tissues in healthy 

periodontium and teeth. The other limitation was the use 

of lentulo spiral in a constant distance from the apex. 

Not only the lentulo spiral speeds have an effect on 

extrusion, but also the length that of lentulo spiral might 

have an effect on extrusion Besides, different canal and 

apex morphologies also might have an effect on the 

extrusion of Ca (OH)2.  

 

 

Conclusion 

• Minimum extrusion was seen with K-File.  

• Rotary files showed minimum extrusion than lentulo 

spirals 

• Rotary files and lentulo spirals should be used with 

lesser speed in clinical practice to avoid extrusion of 

calcium hydroxide. 
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