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ABSTRACT

ÖZ

Aim: The aim of this in vitro study was to compare
the effect of Ledermix paste and Calcium hydroxide
(Ca(OH)2) on root fracture resistance.
Materials and Methods: Sixty extracted human
mandibular premolars with single canals and straight
roots were used. After the crowns were removed, the
root canals were prepared with Reciproc R50 files.
Smear layer of roots were removed using 17% EDTA
followed by 5.25% NaOCl and distilled water. The
roots were then randomly divided into four groups (n
= 15) according to the medicaments used: Ledermix
paste, Ca(OH)2, negative control, and positive control.
Samples were stored at 37°C and 100% humidity for 3
weeks. The specimens in experimental and control
groups were obturated with cold lateral compaction
technique before fracture resistance assessment. Then
the apical ends of the roots were embedded vertically
inside 4 mm of the acrylic resin. A load was applied on
the roots of all teeth to their long axis until fracture
occurred. Data were analyzed using one-way analysis
of variance (ANOVA) and post-hoc Tukey tests.
Results:
There
were
statistically
significant
differences between the groups. According to the
post-hoc Tukey test, there was statistically significant
difference between negative control group and
Ca(OH)2 group (p<0.05). But no statistically significant
difference could be found among Ca(OH)2, Ledermix
Paste and positive control groups (p>0.05).
Additionally, there was no statistically significant
difference between Ledermix Paste, negative control
and positive control group (p>0.05).
Conclusion: The fracture resistance of the teeth was
not significantly affected with 3 week application of
Ledermix Paste and Ca(OH)2.
Keywords: Calcium hyrdoxide, Ledermix Paste, root
fracture, vertical root fracture
*

Amaç: Bu in vitro çalışmanın amacı, kök kanal
medikamenti olarak kullanılan Ledermix pasta and
Kalsiyum Hidroksit’in (Ca(OH)2 vertikal kök kırığına
olan etkisini karşılaştırmaktır.
Gereç ve Yöntem: Bu çalışmada tek köklü ve tek
kanallı 60 adet alt çene küçük azı dişleri kullanıldı.
Kronlar mine sement sınırından uzaklaştırıldıktan sonra
kök kanalları Reciproc R50 eğelerle genişletildi. Smear
tabakası % 17 EDTA, % 5,25 NaOCl ve distile su
kullanılarak uzaklaştırıldı. Kullanılan medikamen tipine
göre kök kanalları dört gruba (n = 15) ayrıldı:
Ledermix patı, Ca(OH)2, negatif kontrol ve pozitif
kontrol. Örnekler 37 °C and %100 nemli ortamda 3
hafta bekletildi. Deney ve kontrol gruplarında kök
kanalları
soğuk
lateral
kondensasyon
tekniği
kullanılarak dolduruldu. Daha sonra köklerin apikal 4
milimetrelik kısmı akrilik rezin bloklara gömüldü.
Universal test cihazında kökün uzun aksına dik gelecek
şekilde kuvvet kırık gerçekleşene kadar uygulandı.
Veriler tek yönlü varyans analizi ve Tukey çoklu
karşılaştırma testi ile analiz edildi.
Bulgular: Gruplar arasında anlamlı fark vardı. Tukey
çoklu karşılaştırma testi sonucuna göre Ca(OH)2 ve
negatif kontrol grubu arasında istatistiksel olarak
anlamlı fark bulundu (p<0,05). Ca(OH)2, Ledermix patı
ve pozitif kontrol grupları arasında istatistiksel bir fark
bulunmamıştır (p>0.05). Ayrıca Ledermix patı, negatif
kontrol ve pozitif kontrol arasında da istatistiksel
olarak fark yoktur (p>0.05).
Sonuç: Kök kanal medikamenti olarak kullanılan
Ca(OH)2 ve Ledermix Patı’nın 3 haftalık uygulaması
dişlerin kırılma direncini etkilememiştir.
Anahtar Kelimeler: Kalsiyum Hidroksit, Ledermix
patı, kök kırığı, vertikal kök kırığı
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INTRODUCTION

58), Izmir, Turkey. Sixty extracted, intact, human
mandibular premolars with single and straight roots
were selected and stored in distilled water. The teeth
were examined with a stereomicroscope under 10×
magnification (Zeiss, Oberkochen, Germany) to
exclude any roots with open apices, root caries, cracks
or fractures. The buccolingual (BL) and mesiodistal
(MD) dimensions of the root canals were measured
using a digital caliper (Teknikel, Istanbul, Turkey). The
weights of the roots were measured with a sensitive
precision balance (Kern, Balingen, Germany). We
equally allocated the roots to each group in an active
sense based on their weights and the homogeneity of
the groups. Then, the crowns were removed with a
water-cooled diamond bur to obtain approximately 15
mm length from the apex. The roots were measured
with a digital caliper (Mitutoyo, Hampshire, UK) to
standardize their length. The working length was
determined with 15 K File by subtracting 1 mm from
the apex. Then all the root canals were prepared with
Reciproc R50 rotary files (VDW GmbH, Munich,
Germany). The smear layer was removed using 3 ml
17% EDTA followed by 3 ml 5.25% NaOCl and 5 ml
distilled water and finally, the canals were dried with
paper points. Then the roots were distributed into four
groups (n = 15).
Group 1: Ca(OH)2 (Calcicure calcium hydroxide
paste, Cuxhaven, Germany) was injected into each
root canal and packed to the working length with a
lentulo spiral. Then, cotton pellets were placed over
canal orifices, and coronal parts of the roots were
sealed with Cavit (3M ESPE, Neuss, Germany). The
teeth were stored at 37°C in 100% humidity for 3
weeks. After 3 weeks, coronal seal was removed.
Irrigation needles were placed at 2/3 of the working
length and roots were irrigated with 5 ml 5% NaOCl
solution using a syringe with a 27-gauge to remove
the Ca(OH)2 medicament from the root canals. Then
the root canals were dried using paper points and
obturated with lateral compaction technique using AH
Plus root canal sealer (Dentsply DeTrey GmbH,
Konstanz, Germany) and gutta percha. The excess
gutta-percha was removed with a hot instrument and
condensed vertically. The coronal parts of the roots
were sealed with resin-modified glass ionomer cement
(Ionoseal, Cuxhaven, Germany), and light cured. Then
the samples were stored at 37o C at 100% relative
humidity for 1 week to allow the sealer to set.

Root canal medicaments are commonly used in
multivisit endodontic treatments due to their help of
reduction of bacteria in root canals.1 Calcium
hydroxide (Ca(OH)2) is most commonly used as an
intracanal dressing material due to its antimicrobial
properties and biocompatibility.2 Alternative to
Ca(OH)2 a lot of medicaments have been used up to
date. Ledermix paste is one of these materials.
Ledermix paste contains tetracycline antibiotic,
demeclocycline- hydrochloride, a corticosteroid,
triamcinolone acetonide, in a polyethylene glycol
base.3 Ledermix paste has been used as a root canal
medicament due to its ability to relieve postoperative
pain in acute apical periodontitis, to prevent root
resorption in traumatized teeth.4, 5 And also
triamcinolone and demeclocycline in ledermix paste
has a diffusion capacity to dentine tubules.6
Root fracture is a major problem for
endodontically treated teeth. There have been several
factors that might be associated with root fractures in
endodontically
treated
teeth;
access
cavity
preparation, root canal irrigation solutions, root canal
medicaments and root canal filling materials.7-9 Dentin
is a mineralized connective tissue, and the organic
matrix of dentin is 22%.10 It has been stated that
Ca(OH)2 is an alkaline (12.45 +/- 0.02) 11 material and
when used as root canal medicament it neutralizes the
acidic components of dentin,10 and this may increase
the susceptibility to root fracture 12, 13 due to
weakening of the dentin.14
Ledermix Paste is an alkaline material and its
alkaline properties (8.13 +/- 0.01) is lower than
Ca(OH)2.11 There have been few studies in the
literature evaluating the fracture resistance of roots
treated by intracanal medicament Ca(OH)2,10, 14, 15 but
we have not found any in vitro study that evaluating
the fracture resistance of roots treated by intracanal
medicament Ledermix Paste. The aim of the present
study was to evaluate and compare the effect of
Ledermix paste and Ca(OH)2 on the fracture resistance
of teeth used as a root canal medicament for 3 weeks.
MATERIALS AND METHODS
The study was approved by the Institutional
Review Board of Şifa University (Protocol number 210-
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Group 2: Ledermix Paste (RIEMSER Pharma
GmbH, Germany) was placed into each root canal to
the working length using paper points. Then, cotton
pellets were placed over canal orifices, and coronal
parts of the roots were sealed with Cavit (3M ESPE,
Neuss, Germany). The teeth were stored at 37°C in
100% humidity for 3 weeks. After 3 weeks, coronal
seal was removed. Irrigation needles were placed at
2/3 of the working length and roots were irrigated
with 5 ml 5% NaOCl solution using a syringe with a
27-gauge to remove the Ledermix Paste from the root
canals. Then the root canals were dried using paper
points and obturated with lateral compaction
technique using AH Plus root canal sealer (Dentsply
DeTrey GmbH, Konstnaz, Germany) and gutta percha.
The excess gutta-percha was removed with a hot
instrument and condensed vertically. The coronal
parts of the roots were sealed with resin-modified
glass
ionomer
cement
(Ionoseal,
Cuxhaven,
Germany), and light cured. Then the samples were
stored at 37°C at 100% relative humidity for 1 week
to allow the sealer to set.
Group 3 (Negative control): The root canals
were left empty and not obturated with gutta-percha
and AH Plus root canal sealer.
Group 4 (Positive control): No root canal
medicament was placed to the root canals. The cotton
pellets were placed over canal orifices, and coronal
parts of the roots were sealed with Cavit (3M ESPE,
Neuss, Germany). The teeth were stored at 37°C in
100% humidity for 3 weeks. After 3 weeks, coronal
seal was removed. Irrigation needles were placed at
2/3 of the working length and roots were irrigated
with 5 ml 5% NaOCl solution using a syringe with a
27-gauge and then the root canals were dried using
paper points and obturated with lateral compaction
technique using AH Plus root canal sealer (Dentsply
DeTrey GmbH, Konstanz, Germany) and gutta percha.
The excess gutta-percha was removed with a hot
instrument and condensed vertically. The coronal
parts of the roots were sealed with resin-modified
glass
ionomer
cement
(Ionoseal,
Cuxhaven,
Germany), and light cured.
Acrylic resin blocks with 30 mm height and 10
mm diameter were prepared using self-cured acrylic
resin (Imicryl, Konya, Turkey). The apical ends of the
roots were embedded vertically in 4 mm of the acrylic
resin and then the roots were kept wet at 37°C in

100% humidity until they were ready to be tested.
The universal testing machine (Shimadzu Corporation,
Kyoto, Japan) was used at the speed of 1 mm/min
and a load was applied on the crown of all teeth to
their long axis until fracture. The values measured at
the moment of fracture were recorded in Newton.
Statistical analysis
The BL and MD dimensions and weights were
subjected to a Kolmogorov-Smirnov statistical test to
evaluate the normality of these continuous variables.
A one-way analysis of variance test was used to
evaluate the difference among the BL and MD
dimensions, and the weight of the samples. The
fracture tests of the teeth were statistically analyzed
using One-way analysis of variance with Tukey post
hoc tests. Correlations between fracture data and BL
and MD dimensions, and weights were evaluated
using the Pearson correlation test. The testing was
performed at the 95% level of confidence (P < 0.05).
RESULTS
The
statistical
analysis
approved
the
standardization of roots among groups according to
weight, BL and MD diameters. According to the
Pearson correlation test, there were no statistically
significant differences among the correlations between
fracture load and MD (r = .015, P = .910), between
fracture load and BL (r= .020, P= .877), and between
fracture load and weight (r = .-043, P = .742).
All of the roots were fractured vertically in the
labiolingual direction that extended along the long axis
of the root to the apex (Figure 1). The mean, standard
deviation, minimum and maximum values of the
groups were shown in Table 1. According to the
results of the present study, there were no statistically
significant differences among Ca(OH)2, (860±113 N),
Ledermix Paste (759±153 N) and positive control
(829±186 N). Additionally, there was no statistically
significant difference between Ledermix Paste,
negative control and positive control group (p>0.05).
But there was statistically significant difference
between negative control group (709±83 N) and
Ca(OH)2 group (860±113 N).
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Table 1. The mean, standart deviation, minimum and
maximum values of the groups

Group
Ca(OH)2
Ledermix
Paste
Negative
Control
Positive
Control

N
15
15

Mea
n
860
759

Std.
Deviatio
n
113
153

Minim
um
797
673

Maxim
um
923
844

Significan
ce*
a
ab

15

709

83

662

755

b

15

829

186

726

932

ab

Figure 1. Vertically fractured root in the labiolingual direction
that extended along the long axis

DISCUSSION
In evaluation of the fracture resistance of
teeth, standardization is an important factor in terms
of reliability of the results. In the present study BL,
MD dimensions and weights of the teeth were
measured and there were no statistically significant
differences among the teeth. And also in the present
study root canal medicaments were placed to the root
canals after irrigation to duplicate the conditions more
closely to clinical application. To standardize and not
affect the volume of the irrigation solution to the
fracture resistance of teeth, 5 ml of NaOCl was used
for each tooth. We stored root canal medicaments in
the root canals for 3 weeks. Because, we aimed to
evaluate the short time usage of root canal
medicament Ledermix paste and Ca(OH)2 effect on
root fracture.
It has been reported that gutta-percha could
not affect the fracture resistance of endodontically
treated teeth.16-19 El-Ma'aita et al.20 stated that the
vertical root fracture resistance of the teeth would not
55

change after obturation of the root canals with guttapercha and AH plus root canal sealer. In the present
study, after medication we obturated the root canals
with gutta-percha and AH plus root canal sealer to
duplicate the conditions more closely to clinical
application in all groups.
Organic matrix of dentin consists of
phosphate and carboxylate groups, which has a role in
the bonding of hydroxyapatite and collagen fibers.10
Alkaline chemicals can dissolve the acidic component
of organic matrix in dentin.10 If the organic matrix of
the dentin denaturates, which has a role in the
bonding of hydroxyapatite and collagen fibers, it
results in weakening of the dentin.14 Root canal
treatments are generally finished in a single session,
but, especially in very painfully acute apical
periodontitis or abscesses, treatment of a root
resorption due to trauma, total elimination of the
microorganisms from the root canal with root canal
preparation and irrigation is impossible, root canal
treatment should be finished in the other session after
using root canal medicaments.4, 5, 21
The effect of long time and short time usage of
Ca(OH)2 on the root fracture has been studied in the
literature and the results of these studies are
controversial.10, 14, 15, 22, 23 Batur et al. 10 indicated that
long-term Ca(OH)2 treatment could significantly
reduce the fracture resistance of the teeth. White et
al.22 studied the effect of Ca(OH)2 on the fracture
resistance of bovine dentine for 5 weeks and found
that Ca(OH)2 reduced 32% of the fracture strength of
bovine dentine. Rosenberg et al.14 studied the effect
of Ca(OH)2 on microtensile fracture strength used in
root canals between 7-84 days, and found that
Ca(OH)2 reduced the fracture strength of dentin by
50%. Andreasen et al.15 studied the effect of Ca(OH)2
on the fracture resistance of dentine for 0.5 to 12
months and found that the fracture strength of teeth
did not change in 30 days but the fracture resistance
of the teeth reduced after 1 month. Sahebi et al.24
studied the effects of the short-term usage of calcium
hydroxide on the strength of human permanent dentin
using compressive forces and found a significant
reduction in the root strength within 30 days of
application of calcium hydroxide. In the present study
we aimed to evaluate whether there were any effects
on dentin as a result of short time (3 weeks) usage of
root canal medicaments Ca(OH)2 and Ledermix paste
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in mature teeth. According to the results of the
present study, there were no statistically significant
differences between Ca(OH)2 and positive control
groups. We might say that Ca(OH)2 could not affect
the fracture resistance of mature teeth after
application for 3 weeks. The results of the present
study were similar to the results of the study carried
out by Andreasen et al.15
It has been stated that alkaline based materials
have decreased the fracture resistance of dentine.12, 13
Ledermix Paste is an alkaline based material.11 In the
present study we evaluated the effect of shrot time
usage of Ledermix Paste on the effect of root fracture
and there were no statistically significant differences
among Ca(OH)2, Ledermix Paste and positive control
groups. We might say that Ledermix paste could not
affect the fracture resistance of mature teeth after
usage for 3 weeks. In the present study we did not
study the effect of Ledermix paste on the fracture
resistance of mature teeth after long time usage. It is
unclear whether the fracture resistance of dentin
might be affected if the Ledermix paste is used more
than 3 weeks. It might be studied in future studies.
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