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ABSTRACT oz

Objectives: Vertical root fracture (VRF) is one of
the complications of endodontic treatment which
results extraction of the related tooth. The purpose of
this prospective study was to evaluate prevalence of
VREF in extracted endodontically treated teeth.
Materials and Methods: During a 1 year period
241 teeth were observed. All of the cases were from
extracted teeth after endodontic treatment. Clinical
signs, symptoms, the informations about patient and
related tooth were recorded.

Results: A total of 17 (7.02%) cases of VRF
occurring among 241 cases were observed. The VRF
occurred most frequently in the mesial roots of the
mandibular first molars (23.5%) and they were the
most frequently extracted teeth (35.2%). The VRF
prevalence of maxillary first molars was 23.5%,
maxillary first and second premolars with a same
frequency (11.7%) were the following most
fractured teeth. The fractures were predominantly
buccolingual and were more frequent in female
patients (58.8%). The mean patient age was 36 years
and the mean time to VRF was 45 months. Most of
the teeth which undergo VRF had a composite
restoration (41.1%). 23.5% of the teeth had a post
restoration and from among these posted teeth 75%
were fully crowned. VRF was found similar
frequency in mandibular teeth and in maxillary teeth
(p>0.05).

Conclusions: After average of 45 months from
endodontic treatment, mandibular first molar teeth
were found most frequently prone to extraction due
to VRF. Further investigation is necessary to
determine the possible causes and evidence of
fracture development.

Key Words: Endodontically treated teeth, vertical
root fracture, tooth extraction, failure.
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Amag: Dikey kok kirigr (VRF), ilgili disin ¢ekimini
gerektiren, endodontik tedavinin komplikasyonlarmdan
biridir. Bu ileriye doniik ¢aligmanin amaci, ¢ekim
endikasyonu bulunan endodontik tedavi gormiis
disler  arasinda ~ VRF goriilme sikligini
degerlendirmektir.

Gerec¢ ve Yontem: 1 yillik bir siire boyunca 241 dis
gozlendi. Tiim vakalar ¢ekim endikasyonu bulunan
endodontik tedavi gérmiis digler arasindan segildi.
Hasta ve ilgili dis ile ilgili klinik belirtiler, isaretler
ve bilgiler kaydedildi.

Bulgular: 241 vaka arasinda toplam 17 (%7,02)
VRF vakasi gozlendi. VRF, en sik alt ¢ene birinci
biiyiik az1 dislerin mesial koklerinde (% 23,5)
meydana gelmis ve bu diglerin en sik ¢ekilen disler
oldugu bulunmustur (%35,2). Ust gene birinci biiyiik
azi dislerde VRF goriilme sikligt % 23,5; takiben,
iist ¢cene birinci ve ikinci kiigiik az1 digler ayni oranla
(% 11,7), en sik kirilan disler olmustur. Kiriklar
agirlikl olarak bukko-lingual idi ve kadin hastalarda
daha sikt1 (% 58,8). Ortalama hasta yast 36 idi ve
VRF olusana dek gegen ortalama sure 45 ay idi.
VRF goriilen dislerin ¢ogunda kompozit onarim (%
41,1) vardi. Diglerin % 23,5'inde post restorasyon
vardi ve bu postlu dislerin % 75'inde tam kron vardi.
VREF alt ¢enedeki dislerde ve list ¢enedeki dislerde
benzer frekansta bulundu (p>0,05).

Sonug¢: Endodontik tedaviden ortalama 45 ay sonra,
alt ¢ene birinci biiyilk azi disler VRF nedeniyle
siklikla ¢ekime daha yatkin bulundu. Kirik
gelisiminin ~ olast  nedenlerini  ve  kanitlarini
belirlemek i¢in daha ileri aragtirmalar gereklidir.
Anahtar Kelimeler: Endodontik olarak tedavi
edilmis disler, dikey kok kirigi, dis ekstraksiyonu,
basarisizlik.
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INTRODUCTION

VRF is a complication that may occur after
endodontic treatment."> It has unfavourable
prognosis® and results in extraction of the tooth
245 for VRF

or root amputation. Reasons

include:

a) overzealous widening of the root canal
preparation or post
placement®, especially when the root canal
has been widened by 40% or more;’

b) particularly when step back techniques

for biomechanical

were used;®

¢) compromised tooth integrity as a result of
large carious lesions or trauma;’

d) excessive force during compaction of
root filling material,
lateral or lateral-vertical forces are applied'®

particularly when

and
e) lack of sufficient periodontal support, the
presence of internal resorption, or both!! can
also lead VRF.
A local deep pocket, dual sinus tracts, and
a halo type of lateral radiolucency are the
symptoms and radiographic features of VRF 2,
Clinical signs, radiographic features, and
symptoms observed in VRF are similar to a
failed root canal treatment and periodontal
This similarity makes

diagnosis difficult.®>813:14

disease. accurate

The prevalence of vertical root fracture
was reported as 2-5% in previous studies.®!
Song et al'® reported the percentage of
prevalence of VRF in endodontically treated
teeth as 1.2% and Zadik et al.'’, Fuss et al.'®
and Toure et al' reported levels of 8.8%,

10.9% and 13.4%, respectively.

The purpose of this to
investigate the prevalence of VRF in extracted

endodontically treated teeth prospectively.

study was

MATERIALS AND METHODS

A total of 241 endodontically treated teeth were
extracted between January to December 2011.
The patients were referred to the Department of
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Endodontics, Faculty of Dentistry, and Selcuk
University, Turkey by different dental clinics.
All of the patients had complained about their
endodontically treated teeth. The decisions for
extraction was made by specialists (K.O. and
S.B.) from totally 1000 failed endodontically
treated teeth and 241 teeth were decided for
extraction. From these teeth, only 17 were
suspected of VRF and referred to an oral
(H.A). The
questionnaires were filled out via question and

surgeon for  extraction
answer at the time of extraction for all patients
(K.O.); data included information about the
patient (age, gender, level of education).
Examination of the extracted teeth took into
consideration tooth type, status of coronal
restoration, root canal filling, radiographic
findings, presence of periodontal defects, signs,
and the time elapsed from root canal treatment
to VRF. After extraction, each tooth was
cleaned of external remnants and washed for
VRF verification. The diagnosis of VRF was
made based on the findings from the extracted
tooth. Other extracted teeth were classified by
reason for extraction, which included according
to prosthetic reasons,
endodontic

periodontal reasons,

failure, nonrestorable caries,
nonrestorable cusp/tooth fracture, perforation/
stripping, and teeth extracted because of patient

request.

The data were analyzed by using SPSS
17.0 (SPSS, Chicago, IL). The associations
of

education were examined using a chi-square

between patients’ gender and levels
test. The differences about age of patients were
analyzed with Mann Whitney U test. p<0.05

was accepted as the level of significance.

RESULTS

VRF was observed in all of the 17 teeth that
were referred to an oral surgeon on suspicion of
VRF. When these 17 teeth were evaluated, it
was observed that 35.2% were mandibular first
molars, 23.5% were maxillary first molars, and
11.7% were maxillary first
premolars (Figure 1). Mesial roots of the

and second
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mandibular molars were the most frequently
extracted because of VRF. The fractures were
predominantly buccolingual and were more
frequent in female patients (58.8%). The mean
patient age was 36 years, and the mean time to
vertical root fracture was 45 months. The
elapsed time between root canal treatments to
VREF is shown in (Figure 2).

= Maxillary (%)
= Mandibular (%)

Figure 1. Distribution of extracted endodontically treated teeth
due to vertically root fracture
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Figure 2. Restorative materials used in 17 teeth with VRF and the
mean of elapsed time between root canal treatments to VRF

Most of the teeth that undergo vertical root
fracture had a restorative adhesive techniques
(41.1%). 23.5% of the teeth had a post
restoration, and among these posted teeth, 75%
were fully crowned. There is a significant
difference among the coronal restorations of
teeth (p=0.000) and distrubution of percentages
is shown in (Figure 3). None of the posts ended
at the coronal third, but all ended at the middle
third of the root. All the posts used were
prefabricated posts. The frequency of VRF in
mandibular teeth and in maxillary teeth was
found to be similar (p=0.417).
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Figure 3. Distribution of coronal restoration of extracted
endodontically treated teeth due to vertically root fracture

The most prevalent clinical observations in
this study were the presence of periodontal
pocket (17.6%) and painful and/or draining
fistula (23.5%) on the buccal side of the tooth.
Radiographically,

a halo type of lateral

radiolucency was observed in 3 of the 17 cases.

DISCUSSION

The diagnosis of VRF is problematic and easily
misdiagnosed disease
endodontic failure.>®!* In the present study, the
prevalence of VRF was 7.02%, which was close
to the 8.8% found by Zadik et al.'” and 10.9% by

Fuss et al.'® Some clinical retrospective articles

as  periodontal or

had previously reported lower percentages such as
4%, 3.7%*, and 1.2% Song et al.'® The lower
percentages of VRF in these studies might be
because of the difficulties in the clinical diagnosis
of VRF. A prospective study by Toure et al.'’
reported the percentage of prevalence of VRF in
endodontically treated teeth as 13.4%. A study by
Sjogren et al.*® reported the highest percentage of
the VRF in endodontically treated at 30.8%. The
differences among these studies might have
occurred because of the study periods.

In our study, the ages of patients ranged
16 to 61. Most of the VRF
endodontically treated teeth were recorded in

from in
patients 30 to 50 years of age as in some
previous reports.®!1%151% Based on this finding,
speculate that after
treatment, teeth become more prone to fracture

we can endodontic

in younger patients.
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Fuss et al’, Testori et al.'® and Tamse et
al’ reported that premolars have more
frequency of VRF in endodontically treated
teeth; however, our results, like those of Chan
et al.'? and Llena-Puy et al.*, showed that the
most extracted teeth were mandibular molars.
Also, we found that the mesial roots of
mandibular molars are more prone to fracture
than distal roots, as reported by Fuss et al.’,
Tamse et al®, and Chan et al.'>. The higher
percentage of VRF observed in mesial roots of
mandibular molars can be explained by the thin
or flat structure of mesial roots, especially after
root canal treatment and/or heavier masticatory
force associated with first molars.

In Llena-Puy et al’® study; the mean time
from root canal therapy to vertical root fracture
was reported as 54 months. According to our
results, it is 45 months. For most teeth, using of a
restorative adhesive restoration did not appear to
prolong the time between restoration and VRF. In
contrast the study of Llena-Puy et al® in the
present study teeth that had a post restoration and
full crown provided the longest average time
elapsed to VRF. Based on this finding, the posted
and fully crowned teeth may extend the time
elapsed to VRF in endodontically treated teeth.

In the present study, painful and/or draining
fistula appearing in the attached gingiva was the
most frequent clinical sign. As opposed to the
cases of failed endodontic therapies, it was
located <4 mm from the gingival margin. Unlike
our study (23.5%), this type of fistula was found
by Tamse et al.® in 35% and by Testori ef al.'® in
42%. Following the painful and/or draining
fistula, periodontal pocket was the second clinical
sign observed in our study. Tamse ef al.® reported
that 13% of cases of endodontically treated teeth
failed because of VRF; there was no periapical or
lateral radiolucency. But in our study, 52.9% of
teeth had no periapical or lateral radiolucency,
and a halo type of lateral radiolucency was
observed only in 3 cases.

Limitations of this study include the fact
that, the patients investigated in the present study

were treated at different clinics, not our clinic.
Because of this, we do not know what sealers or
other materials were used during treatment. A
preoperative evaluation of the frequency of a
VRF in endodontically treated teeth was
investigated in the present study. Further
investigations need to investigate frequency of a
VREF in a larger sample of patients.

CONCLUSIONS

The results of this study showed that the use of
posts and fully crowns for reconstruction of
endodontically treated teeth does extend the
elapsed time to VRF, but use of adhesive
restorative techniques does not shorten the
elapsed time to VRF.
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