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ABSTRACT

Aim and objective: The present study compared the fracture strength and failure pattern of endodontically treated, bi-rooted, maxillary
premolars with di erent number of coronal walls and postendodontic restoration (one vs double post).

Materials and methods: 105 premolars were divided into 3 groups according to the number of residual walls: control group (intact teeth; n

= 15), group 1 (3 residual walls;45), group 2 (2 residual walls;n45). Each test group was then divided into 3 subgroups=(i5 each)
according to postendodontic restoration: no post (A), 1 post (B) or 2 posts (C). A load was applied parallel to the longitudinal axis of the teeth,
thus simulating physiological occlusion. ANOVA and Tukey’s tests were used to detect fracture strength di erences among groups, while Chi-
square test was used to check di erences in fracture pattern.

Results: No signi cant di erences were observed between control group (intact teeth) and groups A% (0.999), B1 (g 0.997) and C1

(p= 1.000); statistically signi cant di erences were detected between control group and groups A2 (p001), B2 (s 0.001) and C2 (% 0.05).

Di erent post placement techniques were non-signi cantly associated with fracture pattern in both groups 1=(0.666) and 2 (p= 0.143)

while, irrespective of the number of posts, the presence of the post was signi cantly associated with the fracture pattern in teeth with two
residual walls. The double-post technique did not further improve the fracture resistance of hardly damaged endodontically treated maxillary
bi-rooted premolars compared to single-post technique. Therefore, the insertion of a single post in the palatal canal could be a safer and more
conservative choice.

Clinical signi cance: The double-post technique did not further improve the fracture resistance of severely structurally compromised
endodontically treated maxillary premolars with two roots compared to the single-post technique. Therefore, the safer and less invasive
treatment is the placement of a single post in the palatal canal.
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as being less expensive and time-consumiftg. indirect restoration would not be feasible, placing a post seems

Clear guidelines for post placement are still lacking. Ao be bene ciall® Endocanal posts have been demonstrated to
discriminant in the decision-making process as to whether olincrease core retention and to distribute forces along the tooth so
not to place an endocanal post is the amount of residual dentahs to reduce the risk of fractuté Moreover, ber post placement
structure: whenever the residual tooth structure is limited and anwas also reported significantly affect fracture resistance of
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Strategies for the Restoration of Endodontically Treated Maxillary Premolars with Two Roots

endodontically treated bi-rooted maxillary premolars. A recentfor 30 minutes during the instrumentation, 2.5 mL of 17% EDTA
study'® demonstrated that teeth with a single post placed in palatalfor 2 minutes followed by 2.5 mL of 5.25% NaOCI for 5 minutes
root showed less fracture strength compared to those restoredas nal ush. Canal obturation was achieved through continuous
with two posts placed in both buccal and palatal roots; moreovercondensation wave technique, the gutta-percha cone was cut
this study suggested that placing a post in the palatal canal waseaving 5 mm of apical seal (BeeFill 2inl, VDW).
preferable, as it maintained the restorability of the tooth. . .
To our knowledge, literature is still incomplete regarding the POSt-endodontic Restoration
in uence of number of posts and remaining tooth substance on Samples were divided into subgroups. For subgroups A no post
fracture strength and failure pattern of endodontically treated was used, for subgroups B and C X-Ps\lo. 1 (Dentsply DeTrey)
maxillary premolars with 2 separate roots. was used. Root canal obturation was removed with the selected
The null hypothesis tested () was that there were no Largo® Peeso Reamer (800-1200 rpm speed); leaving at least 4 mm
statistically signi cant di erences in fracture strength between of root canal lling in the apical region. Then Easypost™ Precision
maxillary premolars with a di erent amount of residual dental Drill corresponding to the selected X-Post (1000-2000 rpm speed)

structure restored with one, two or no posts. was used to drill the post-space.
Post space was etched for 15s using DeTrey Conditioner
MATERALS AND METHODS (Dentsply Sirona, UK) then rinsed for 15s and dried with paper
. points. Prime and Bond NT (Dentsply Caulk, York, PA, USA) adhesive
Teeth Collection system was used in dual-cure mode, mixed with Self-Cure Activator.

One hundred and ve maxillary premolars with 2 roots, extractedAdhesive mix was applied to cavity surface and to post surface and
for periodontal or orthodontic reasons, were collected. Informedair dried. Core-X ow (Dentsply DeTrey) was placed onto the post
consent was obtained from patients for collection of extractedsurface and to the post hole preparation and stabilized for 20s. The
teeth for the use of research purpose. Teeth were cleaned gfost-adhesive-resin cement system was light cured for 40s with an
remaining tissues, using a manual scaler (Hu Friedy, Chicagigradiance of 600 mWicrh In subgroups B samples, one post was
I, USA) and an ultrasonic scaler (E.M.S., Nyon, Switzerland) @ited in the palatal root; in subgroups C samples, two posts were
examined under a 4.5 stereomicroscope (Nikon SMZ645; Tokyoplaced. Mesial and distal walls were previously restored using a
Japan) to exclude the presence of any external radicular cracks. Thstal-etch Adhesive system (XP-Bond, Dentsply sl Italia, Roma, IT)
exclusion criteria included caries, fractures, previous endodontiand Ceram-X Duo E2 (Dentsply srl, Rome, IT). In the control group
or restorative treatment, and anatomical irregularities. Samplesind subgroups A A, and A, no posts were used.
were stored in saline solution (0.9%) at a temperature of 37°C to
prevent dehydration. Fracture Test

The buccolingual and mesiodistal dimensions of each crownSamples were embedded in coldcure epoxy resin (Gnathus cold
as well as the distance between the cementoenamel junctionself-curing acrylic resin, Zhermak, Badia Polesine, Italy), leaving an
and the occlusal surface were recorded with a digital calipeuncovered roots portion of 2 mm apically from the CEJ. Samples
(Tchibo, Hamburg, Germany) and used to divide the samplem the resin block were then mounted in a customized holder of
homogeneously into one control groupr(= 15) and 2 test groups a universal testing machine (Triaxal Tester T400 Digital; Controls
(n= 45 each) according to the number of residual walls. Then, eac8rl, Cernusco, lItaly) perpendicularly to the horizontal plane. The
test group was divided into 3 subgroups & 15 each) according to compressive load was applied on the palatal cusp, 2 mm from the
the number of posts placed (Table 1). Oval-shaped access cavitiesntral fossa, to simulate an occlusal vertical load. The compressive
re ecting the anatomy of the pulp chamber were realized by aload was applied at a crosshead speed of 1 mm/minute, until
single operator. In group 2 samples the mesial wall was removedracture occurred, and the maximum breaking load was recorded in
whereas both the mesial and distal walls were removed in group 3ewton (N). The fracture pattern was classi ed into either restorable
samples in order to create MOD cavities (Fig. 1). (R), when involving the coronal portion without crossing the CEJ,

. or unrestorable (U), when involving the root.
Endodontic Treatment
For all root canals patency was checked with a K- le #10. Chemd2ata Analysis
mechanical preparation was performed by a single operator usin@ll statistics were performed using SigmaPlot software for Windows
Reciproc system R25 (Dentsply-VDW, Munich, Germany) to tii&.0 (Systat Software, Inc., San Jose, CA, USA). Quantitative variables
working length. Irrigation was carried out with5 mL of 5.25% NaOGNkere expressed as mean (standard deviation) and Con dence
Interval (95%). Normality distribution of data was tested according

Table 1: Control group and test groups according to the number oftg Shapiro—Wilk test. The homogeneity of variances was carried out
residual walls, and subgroups according to the number of endocanaby the Levene’s test. One-way analysis of variance (ANOVA) was

posts performed to detect signi cance between groups. The signi cance
Groups Residual walls Post value was set at p= 0.05. Post hogukey’s test was applied for
control 0 4 (n=15) No post multiple comparisons. Chi-square test was used to check di erences
Test 1 3 (n=45) Al: no post between proportions of “R” (restorable) and “U” (unrestorable)
B1: one post among groups.
C1: two posts
Test 2 2 (n = 45) A2: no post REsuLTs
B2: one post Levene’s test demonstrated the homoscedasticity of the
C2: two posts distributions for all groups g = 0.824). One-way ANOVA test

dZ :JUEV 0 }( }VvS U%}E EC vS o WE Y U s}oupui1375/eep il



Strategies for the Restoration of Endodontically Treated Maxillary Premolars with Two Roots

Figs 1A to C: Control group 0: sound teeth; Test 1: MO cavities; Test 2: MOD cavities

Table 2: Data are presented as mean — standard deviation (SD), 95f4ble 3: Interaction among subgroups A, B and C within the test

con dence interval or percentage groups 1 and 2
Fracture load Failure mode Di erence of Di erence of
[N] mean Restorable Unrestorable _levels means 95% ClI Tvalue pvalue
Groups  — sd 95% Cl n (%) n (%) A1-0 13.7 ( 102.8;75.3)  0.46  50.999
Control 0 509.0 — 89.5(467.5; 550.5) 11 (73%) 4 (27%) A2-0 285.1 ( 374.2; 196.0) 9.64  0.000
Al 495.2 — 70.8(453.7; 536.7) 7 (47%) 8 (53%) B1-0 17.9 ( 107.0:712) 061 %0997
B1 491.1 — 66.4(449.6; 532.6) 11 (73%) 4 (27%) B2-0 163.7 ( 252.8; 74.7) 554  0.000
c1 500.5 — 82.8(459.0: 541.9) 12 (80%) 3 (20%) C1-0 8.5 ( 97.6: 80.6) 0.29  51.000
A2 223.9 — 89.5(182.4; 265.4) 4 (2%) 11 (73%) C2-0 106.0 ( 195.1; 17.0) 3.59  0.009
B2 345.2 — 97.2(303.7; 386.7) 13 (87%) 2 (13%) A2-AL 271.4 ( 360.4; 182.3) 9.18  0.000
c2 402.9 — 64.7(361.4; 444.4) 14 (93%) 1 (7%) B1-Al 4.2 ( 93.2: 84.9) 014  51.000
B2-Al 150.0 ( 239.1; 60.9) 5.07 0.000
C1-Al 5.2 ( 83.8;94.3) 0.18 $1.000

rgve_ale_d significant dlffe_re_nces between the means of the 2_A1 923 ( 181.4; 33) 312 0037
distributions (p < 0.05). Statistics of all groups are shown in Table 2

No signi cant di erences were observed between control B1-A2 267.2 (178.1;356.3)  9.04 0.000

group (intact teeth) and groups Alp(= 0.999), Blp(= 0.997) and C1 B2-A2 121.4 (32.3,210.4) 4.10 0.002
(p=1.000), while statistically signi cant di erences were detected C1-A2 276.6 (187.5;365.7)  9.35 0.000
between control group and groups AZ(< 0.001), BJ(< 0.001) and C2-A2 179.1 (90.0; 268.1) 6.06 0.000
C2 p < 0.05), respectively. Group 1 obtained signi cantly higher B2-B1 145.8 ( 234.9; 56.8) 4.93 0.000
fracture strength valuesg < 0.05) compared to the respective c1-B1 9.4 ( 79.7; 98.5) 0.32 §1.000
samples of group 2. C2-B1 88.1 ( 177.2;0.9) 298  50.054

Group A2 obtained the lowest fracture strength value (223.9 Cl-

89.5 N) of all other tested groups. For teeth with two residual B2 1952 (66.2; 244.3) >25 0.000

' sted groups. . £2-82 57.7 ( 31.4:146.8) 1.95  50.452
walls, the presence of either one post located in the palatal canal

2-C1 97.5 (1866, 85) 330 0.022

(p=0.002) or two postsa< 0.001) signi cantly increased fracture
resistance. No di erences were observed between groups B2 andndicates no statistically signi cant di erences, while signi cant dier
C2 p = 0.452), even though group C2 obtained slightly higherences were detgcted between_ all the othe_r interactions
fracture resistance values (402.9 — 64.7 N). P < 0.05, Tukey's test for multiple comparisons

No di erences were observed between the di erent restorative
strategies tested in samples with three residual walls. MultipIeDISCUS$ON

comparisons results are reported in Table 3. Thisex vivostudy assessed the association between the number
In 13-27% of the endodontically treated maxillary premolarsof posts in maxillary bi-rooted premolars with di erent levels of
restored with a ber post, catastrophic failure was observed.  coronal structure damage (intact tooth vs loss of 1 vs loss of 2

Di erent post placement techniques were non-signi cantly alls). A statistically signi cant correlation was detected between
associated with the fracture pattern of either tooth with three the fracture resistance of endodontically treated maxillary rst
(p=0.666) and two residual wallg & 0.143); irrespective of the premolars with a di erent amount of residual dental structure, but
number of posts used, the presence of the post was signi cantlyho dj erences were observed between the restoration with one
associated with the fracture mode in teeth with two residualsingle post located in the palatal canal or two posts, one for each
walls (Table 4). canal: the null hypothesis (i had to be partially rejected.
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