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A letter to editor addressing a methodological concern: A critical
analysis of papers included in a systematic review on vertical root

fractures

Dear Editor,

One of the most important problems that can lead
to tooth loss is vertical root fractures (VRFs). The
American Association of Endodontists divides
“cracks” into five types: (1) craze lines, (2) fractured
cusp, (3) cracked tooth, (4) split tooth, and (5) VRF.
It should be mentioned that these types are not
completely mutually exclusive. These cracks can
grow and change over time, leading to the change of
one crack type into another type.[!

VRF is an incomplete or complete longitudinal
fracture that extends through the longitudinal axis of
the root toward the apex.[!! These fractures can start
from any level of the root and spread in the facial or
lingual direction and sometimes divide the root into
two parts.[?

Recently, Khanagar et al.®! have evaluated artificial
intelligence (Al)-based models for detecting VRFs
in their systematic review. They concluded that
Al is potential for endodontic purposes as well as
detecting VRFs. The result of this systematic review
regarding the usefulness of Al in diagnosing VRFs is
not discussed in this letter to editor, but our goal is to
critically examine the articles included in this study
and remind of a possible bias in future systematic
review studies regarding VRFs.

In Khanagar et al.’s study, six papers including Shah
et al. and Vicory et al. were included regarding the
detection of VRFs. Shah et al.’s study was performed
on the detection of cracks in molar teeth. Six
longitudinal cracks were stimulated with different
directions in each tooth. On the other hand, Vicory
et al. also studied on dental microfractures (cracks).
Cracks were stimulated in 22 of 36 extracted human
premolars, first molars and second molars using
compression on the crowns by an Instron machine
leading to mesio-distal cracks extending from the
crowns to the roots with crowns remained. None of

these two studies have mentioned VRF or used a
specific method for stimulating it and they only tried
to create “cracks.” We think that these two different
methodologies for stimulating VRF may not guarantee
its occurrence in the teeth.

The inclusion of studies aiming the detection of
“cracks” (which are a wider range than VRFs) into a
systematic review about VRFs may lead to unexpected
bias. The authors should have clarified that the
problem (patient) component of PICO investigated
in this systematic review is cracks or VRFs. Hence,
it may not be appropriate to include them in the
systematic review aiming at the detection of VRFs.
We need to note the previously mentioned fact that all
these cracks can overlap or change to each other, but
this may not necessarily happen. Decoronating teeth at
the level of the cementoenamel junction was done in
other two in vitro included studies, which seems to be
a better way to avoid bias related to crown fractures.
This method has been used more frequently in recent
studies regarding the detection of VRFs.?# The
other two were in vivo studies where the occurrence
of VRFs was confirmed by at least two experienced
radiologists observing the fracture line on roots.

Moreover, VRFs usually occur in endodontically
treated teeth. Artifacts produced by canal filling
materials (like gutta-percha) and metal posts of these
teeth can impair VRF detection according to previous
studies.®) These factors can make the detection of
VRFs different from other cracks.

Finally, we believe that papers only focusing and
ensuring occurrence of VRFs should be included in
future systematic reviews and meta-analysis on this
field. Moreover, ignoring the difference of VRFs
with other cracks due to their overlap may cause
misleading results.
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