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THE CHALLENGE OF DIAGNOSING VERTICAL ROOT FRACTURE:
A CASE REPORT

Dania F. Bogari*

ABSTRACT

Diagnosing a vertical root fracture has been a challenge for both general dentists and

endodontists. In this report, we emphasize the importance of obtaining radiographs from three

angulations to aid in the diagnosis of vertical root fracture. This step is an easy and cost-effective

way to give the clinician a three-dimensional image of the tooth anatomy/morphology and etiology

and will hopefully aid in obtaining the correct diagnosis and treatment plan.
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INTRODUCTION

One major complication after a root canal
treatment (RCT) is vertical tooth fracture (VRF). In
the literature, the incidence of extraction as a result
of root fracture can vary from 4.4% to 67% .
Thus, studies have shown that full coverage after
RCT is mandatory for greater tooth life ©-9. A VRF
diagnosis in the clinic has been a challenging task for
dentists regardless of the advances in technologies
for such diagnoses; therefore, cone beam computer
tomography (CBCT) was introduced to overcome
the limitations of the traditional two-dimensional
periapical radiographs, although evidence of this
remains controversial ©® . Therefore, it is always
important to attend to each detail and gather all
the necessary historical information, obtain proper
and necessary radiographs, and perform essential
diagnostic tests to aid in the accurate definite

diagnosis. A dentist’s knowledge and experience
with such cases will always weigh toward reaching
a proper diagnosis and providing the best treatment
options to patients.

Case Report

A 28-year-old female presented to our clinic with
a chief complaint, “I feel pain on my tooth when I
bite on it.”. Past medical history was non-significant,
and the patient mentioned a history of RCT for the
tooth that was done more than 6 years ago. She
also mentioned that antibiotics were prescribed by
general dentists several times within the prior two
months since the pain started, which used to come
and go but is now getting worse.

A panoramic radiograph was taken as part of
a routine dental consultation to give the patient a
complete concept of the dental treatments necessary,
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regardless the chief complaint. The panoramic
radiograph showed congenitally missing wisdom
teeth, old amalgam fillings, large recurrent caries
under one of the molars, and one RCT with a full
coverage crown (Figure 1). On examination, no
abnormal oral soft tissues were found. Pain occurred
with percussion and palpation and also when biting
on a tooth sloth, particularly at the meso-lingual
cusp of tooth #46 (no. 30). The full-coverage crown
was bulky in shape with open margins in some
areas. As part of our routine, any tooth undergoing
RCT is radiographed from three periapical angles
(Figure 2). The view from the mesial angle (Figure
2B) showed a clear VRF of the mesial root; this is
unclear in the views from the straight and distal
angles (Figures 2A & C). Furthermore, a “J”-
shaped or halo type bony defect was seen in both
the straight and mesial shift radiographs (Figures
2A & B) but not in the distally-angled view (Figure
2C). No deep pockets were seen around the tooth;
pocket depths ranged from 2 to 3 mm at all sites.
Mobility was also not detected. At this point, the
endodontic diagnosis was symptomatic apical
periodontitis. After gathering all the necessary
information and discussing the case with the
patient, VRF was expected on that tooth, and the
prognosis was hopeless. Extraction and replacement
with an implant was the suggested treatment plan.
The patient was hesitant to undergo an exploratory
surgical process to confirm the diagnosis. Instead,
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she agreed that we remove the crown and visualize
the fracture under a dental microscope so that she
would feel more comfortable with the treatment
plan, because she had invested a considerable
amount of money to save the tooth. Under local
anesthetic (2% lidocaine and 1:100 k epinephrine)
the crown was removed (Figure 3), and a rubber
dam was placed. Once the core was removed, the
crack line was clearly observed (Figure 4). Once the
gutta percha was exposed coronally from the canals
using a heated system-B tip, blood started filling
the canals. The patient, who was able to visualize
the situation via an intraoral camera, accepted the
option to be immediately referred to an oral surgeon
for extraction. The tooth came out in several pieces,
but without a traumatic experience for the patient.

Fig. (1) A panoramic radiograph comprehensively shows the

dental problems of the patient, including the presence

of periapical radiolucency under the lower right Ist
molar tooth #46 (no. 30).

Fig. (2) Periapical radiographs from the (A) straight angle, (B) mesial angle, and (C) distal angle. The “J”-shaped or halo-type
radiolucency indicates the presence of a vertical root fracture (arrow).
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Fig. (3) After removing the defective crown, periapical radiographs were taken from a (A) straight angle and (B) mesial angle. The
“J”-shaped or halo-type radiolucency indicates the presence of a vertical root fracture (arrow), and also the fracture line is

clear in that angle (arrow).

Fig. (4) A clinical picture showing the starting point of the

fracture line (arrow).

DISCUSSION

A VRF diagnosis is challenging for both general
dentists and endodontists. Several predisposing
factors must be considered for teeth that have
received RCT and include root canal anatomy,
morphology, and remaining dentin © '9. In this
case, it was clear from the angulated radiographs
that the root morphology of the mesial root differed
from the norm. In addition, the short filling of
the mesiolingual indicated difficulties
encountered by the previous endodontist during
canal preparation, as per a conversation with the
patient. These factors could have contributed,
at least in part, to the VRF. The sudden pain on
biting occurring on a RCT tooth after more than

canal

5 years of treatment, the “J”’-shaped or halo-type
of radiolucency seen in the periapical radiographs
during examination, and the pain on percussion
and palpation all raised red flags supporting a
VRF diagnosis. These findings agree with other
reports !'!'2. However, we can clearly see that the
VRF was evidenced only in the mesial angulated
radiograph and not on others. If a dentist followed
a protocol of specifying only one radiograph, this
important piece of information could easily have
been missed. This is why the American Association
of Endodontists recommend the use of “at least two
new periapical radiographs” during the diagnostic
step.”* Such an approach overcomes the limitations
of two-dimensional radiography and gives a three-
dimensional sense to the situation. Some studies
support the use of CBCT to overcome this issue and
confirm a VRF diagnosis that cannot be confirmed
clinically ! However, this remains an area of
controversy. The accuracy and usefulness of CBCT
in diagnosing VREF, particularly in endodontically-
treated teeth, can depend on several factors such
as machine settings, fracture direction, and the
experience of the dentist @ . In addition, because of
the cost of obtaining such technology, or adding it to
the treatment cost, which most insurance companies
do not cover, will limit its use. Thus, taking three
radiographs from different angles is one simple way
to aid the diagnosis of VRF. In the present case, the
patient refused to undergo exploratory surgery to
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confirm diagnosis, as seen with other patients !,
and she leaned toward a less aggressive approach of
removing the crown and probing inside the tooth, as
a conventional means of visualizing and confirming
diagnosis under a dental microscope.

CONCLUSION

Vertical root fracture is a common concern after
RCT. Its diagnosis is challenging and requires
knowledge and awareness of the dentist, who must
carefully gather all the necessary information toreach
a definite diagnosis. Obtaining three radiographs at
different angles is an easy and cost-effective way to
give the clinician a three-dimensional image of the
tooth anatomy/morphology and etiology, hopefully
aiding in the correct diagnosis and treatment plan.
Thus, we recommend this approach as a standard of
care in all cases where RCT is applied.

Patient Consent Form

A consent form was obtained from this patient
authorizing the release of her information and
radiographs for publication and education purposes.
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