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Better technology and referral 
 relationships—Are they related?
Advancements in technology have made it easier for 
dental professionals to deliver successful endodontic 
treatment. Nevertheless, endodontics continues to be 
a specialty that is best handled by trained experts.

It is appropriate for a general dentist to perform end-
odontic treatment on a patient when he or she is properly 
trained to perform the said procedure, has the appropri-
ate equipment and possesses the requisite skill set for 
the treatment. However, if there is any doubt that the cli-
nician can perform the procedure to the same standard 
of practice as an endodontic specialist, the case should 
be referred out. The American Association of Endodon-
tists offers its case difficulty assessment form and guide-
lines to help general practitioners with case selection.

Rapid advancements in endodontic technology have 
permitted dental professionals to enjoy higher success 
rates. Patients can retain their teeth for as long as possi-
ble, reducing the need for retreatment and/or extraction, 
and thereby limiting the high costs they once faced.

The dental operating microscope is a prime example. 
As it enables clinicians to visualise the anatomy of the 
pulp chamber, they can locate the canal anatomy more 
proficiently and offer minimally invasive treatment by 
keeping access openings as small as practical while 
maintaining the structural integrity of the tooth. In ad-
dition, practitioners are able to maintain a more ergo-
nomically favourable position, thereby reducing stress 
on their back and neck.

Ultrasonic instruments with specially designed end-
odontic tips allow clinicians to uncover calcified canals, 

remove pulp stones, refine access preparations, and 
 remove posts and cores. They aid in the debridement 
of the root canal system during irrigation protocols in a 
controlled and predictably safe manner.

Cone beam computed tomography (CBCT) offers un-
precedented accuracy and acuity. We can visualise 
the tooth in 3D; it is like a road map to the anatomy of 
the root canal system. In addition, the resolution of the 
CBCT is higher than that of traditional radiography, al-
lowing the detection of periradicular pathology, which 
may have otherwise gone undetected. The type, loca-
tion and extent of internal/external resorption can now 
be definitively diagnosed and the relationship of normal 
anatomical structures can be assessed with ease.

Dental service organisations offer specialists like endo-
dontists an opportunity to connect with general den-
tists and their patients, who may require advanced care. 
An open dialogue between endodontists and their 
general dentist colleagues will help ensure that patients 
receive the best possible treatment. Plus, the acces-
sibility of the patients through their general dentist’s 
office is often more practical and convenient, both for 
the patients and the practitioners.

Communication and continuing education are key com-
ponents of the relationship between endodontists and 
general dentists, noting that a true partnership between 
practitioners ultimately leads to better patient care.

Dr Gary Glassman
Guest Editor

Dr Gary Glassman

Guest Editor
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In recent years, the technology associated with endodon-
tic therapy has undergone a veritable revolution. For years, 
intraoral radiographs were used as the basis for diagno-
sis and for planning root canal therapy, despite the fact 
that these images did not provide a faithful reproduction of 
the endodontic anatomy. This created a series of technical 
problems, which, although they could be partly overcome 
by the operator’s personal experience, to some extent re-
mained unresolved, especially in the field of diagnosis. 

I personally started using cone beam computed tomog-
raphy (CBCT) for endodontic purposes more than ten 
years ago. Although the machines that I used then were 
far from ideal for this specific purpose, the possibilities 
offered today by increasingly sophisticated technologies 
have greatly improved my diagnostic and interventional 
capabilities. In order to make an accurate diagnosis, an 

endodontist needs to perform a highly detailed assess-
ment of the canal and pulpal anatomy, which requires 
high-definition examination techniques and software that 
enables the endodontist to rotate the tooth accurately and 
easily. This may seem obvious and trivial, but is not. In-
deed, over the past ten years, I have had the opportunity 
to work with a large number of devices and dozens of 
software programmes, but only very few have proven to 
be suitable for endodontic purposes. For a few years now,  
I have been using ACTEON’s trium technology, with ex-
tremely satisfactory results. The imaging is very accurate 
and highly detailed, and above all, the user friendliness of 
the ACTEON Imaging Suite makes it possible to identify 
even slight differences between the different radiographic 
slices, differences that are of paramount importance for 
making a correct endodontic diagnosis and for the ther-
apeutic decision-making process itself. Clinician experi-

Use of 3D technology  
in the  diagnosis and treatment  
of endodontic disease
Dr Fabio Gorni, Italy

Fig. 1 Fig. 2 Fig. 3 Fig. 4
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ence alone is not sufficient for establishing the correct ap-
proach to be adopted in the case of endodontic disease, 
and very often clinical cases that were initially scheduled 
for orthograde treatment, after CBCT assessment, turn 
into cases for endodontic surgery or vice versa. We can 
therefore state that the capability we have now of per-
forming these studies in a quick and easy manner has 
drastically reduced the number of incorrect diagnoses 
and, consequently, the number of clinical errors. 

The case with which I would like to start my clinical re-
view is a perfect example of how difficult it is to establish 

the origin of the patient’s symptoms on the basis of an 
intraoral radiograph alone. Not only does the 2D study  
fail to establish with certainty the presence of a lesion, 
but more importantly, it is impossible to establish the size, 
morphology and type of the lesion. An analysis of the 3D 
imaging, however, provides a clear picture of the clini-
cal situation: the coronal and sagittal slices revealed the 
presence of a large lesion extending from the apex of the 
mesial root of this molar to the furcation, while the axial 
slices allow us to conduct a precise analysis of the end-
odontic anatomy and, in particular, the shape of the me-
sial root, which in this case was fused with the palatine 

Fig. 7 Fig. 8 Fig. 9

Fig. 10 Fig. 11 Fig. 12

Fig. 13 Fig. 14 Fig. 15
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root. A full overview of the case can, therefore, guide the 
decision-making process and direct the treatment plan 
towards a specific type of treatment (Figs. 1–4).

In the maxillary premolar shown in Figures 5 and 6, the 
fistulogram revealed the presence of an apical lesion that 
extended coronally to approximately the middle third of 
the root. The clinical decision could, therefore, propend 
towards orthograde retreatment; however, CBCT gave us 
a very different view of the situation compared with the 
radiograph, as it indicated that a prior treatment had irre-
versibly damaged the tooth, which would therefore have 
to be extracted.

The situation was entirely different for the mandibular pre-
molar shown in Figures 7 to 9, where, in the absence of any 
radiological signs of a lesion and despite the apparently 
correct endodontic approach adopted by another col-
league, the patient complained of persistent pain which 
was both spontaneous and triggered by percussion of 
the tooth. In this case, the previous excellent root canal 
therapy would suggest an endodontic surgery approach, 
which could guarantee a higher success rate than re-
treatment. Given this diagnostic doubt, it was decided  

to perform a 3D study, which revealed an endodontic 
 lesion caused by an untreated lingual canal. This correct 
diagnosis, thus, made it possible to perform selective in-
tervention on the remaining pulp, leading to successful 
treatment of the untreated canal.

Undeniably, one of the most complex conditions to treat 
is external invasive root resorption, where the extent of 
the defect affects the treatment options. It therefore be-
comes sensible to perform a preoperative evaluation of 
the  location and extent of the resorption, and the potential  
for recovery, thus, depends on correct 3D planning of the 
procedure, which can only be achieved after examination 
of the CBCT images. It is very important to be able to view 
the slices of the tooth correctly in all three planes, focusing 
in particular on the axial slices, which will prove to be stra-
tegic from an endodontic diagnosis point of view. 

Comparing the two teeth shown in Figures 10 to 22 
demonstrates just how important it is to analyse all the 
slices of the CBCT study correctly. We can see that, in 
the maxillary molar, the lesion penetrates into the pulp 
chamber, starting from the root’s distal surface, but re-
mains within the coronal third of the tooth, without sig-

Fig. 16 Fig. 17 Fig. 18 Fig. 19

Fig. 20 Fig. 21 Fig. 22

Fig. 23 Fig. 24 Fig. 25
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nificantly affecting the integrity of the pulp chamber floor 
(Figs. 10–15). The clinical images illustrate the operative 
treatment phases, from resorption debridement through 
to repair using bioceramic cement (Figs. 16–19). The final 
radiographic images confirm the validity of the conserva-
tive and endodontic treatment of the tooth. The situation 
is completely different for the mandibular molar, where 
the evaluation of the CBCT scan clearly reveals the ex-
tent of the resorption, which invades the pulp chamber 
floor until the furcation, a situation that cannot be deter-

mined from observing the preoperative radiograph alone 
(Figs. 20–22).

Preoperative CBCT evaluation is useful in cases requir-
ing a surgical approach, not only in order to confirm  
the presence of a lesion but also to plan the procedure 
and, in particular, identify the type of surgical incision to 
be used, based on its size and location (Figs. 23–25). 
This specific case is characteristic of this situation. The 
intraoral radiograph did not make it possible to ascertain 
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