
This series of case discussions highlight the use of 
cone beam computed tomography (CBCT) in clinical 
endodontics and how it is used to enhance diagnosis, 
decision-making, treatment planning and the treatment 
itself.

 Last month I explained the reason why periapical and 
periradicular lesions might not show on conventional 2D 
radiographs. This would explain the relatively poor scores 
of 55-77% for sensitivity in diagnosing such lesions1,2. 
The accuracy of CBCT elevating sensitivity to 91% in 
one study3 means that, as well as providing the ability 
to detect disease and find ‘hidden’ lesions, it can be used 
accurately to confirm the lack of disease.

This is particularly useful in endodontic retreatment 
cases showing signs of failure. In many cases, the 
endodontic treatment objectives have been satisfactorily 
achieved in all but missed anatomy, with a lesion only 
associated with an untreated canal. In a situation where 
the presence or lack of disease cannot be absolutely 
confirmed, it would be necessary to re-treat the entire 
canal system. With CBCT, a lesion can be accurately 
traced to its source, possibly a single root of a multi-rooted 
tooth, therefore sometimes treatment can be targeted at 
the diseased root leaving the other canals intact.

This principle of targeted endodontics has benefits 
in time, cost to the patient, simplicity and reducing the 
chances of iatrogenic damage to sound roots during 
retreatment for no benefit.

Clinical details
The patient was a 57-year-old male with no relevant 
medical history, complaining of mild pain associated 
with his post-crowned and root-filled LL4. The tooth had 
been treated and restored many years previously and had 
an unblemished history until this point. The porcelain-
bonded crown was aesthetically and functionally 
satisfactory with a good marginal seal. Clinically, there 
was some minor tenderness to percussion from both an 

occlusal and buccal direction without any tenderness to 
palpation. The surrounding periodontal condition was 
satisfactory and soft tissues healthy.

The periapical radiograph (Figure 1) revealed a 
post crown restoration with an associated root filling 
just sealing the apical 3mm of the root. The post was 
relatively wide with a post:crown ratio of 2:1. Beyond 
the post and down to the root filling was a void of 
approximately 4-5mm. Both the post and the root filling 
were asymmetrically positioned in the root, suggesting 
some form of anatomical deviation in the distal segment 
of the root. A small apical lesion was associated with distal 
part of the root apex.

Also noted was a satisfactory root filling in the LL5. A 
periapical lesion was present at the mesial root of the LL6, 
which had been recently root treated. Both the LL5 and 
LL6 were found to be clinically asymptomatic.

The limited volume 4cm x 4cm CBCT scan confirmed 
the presence of a small lesion at the distal part of the root 
apex of the LL4 (Figure 2). The coronal slice (Figure 3) 
confirms the periodontal ligament space beneath the root 
filling is intact. The axial slice (Figures 4a and 4b) reveals 
the source of the lesion to be a separate untreated disto-
lingual canal. Vertucci4 quotes a frequency of 74% for two 
separate canals in a lower first premolar.

Importantly in this case, although deficient in terms 
of a gap between the post and apical extent of the root 
filling, there were no signs of apical pathology associated 
with the filled mesial canal (Figure 3).

The position of the mental foramen, which is an 
important consideration in surgical planning, was found 
to be inconsequential (Figure 2).

Treatment considerations
If we take the perspective given to us by the periapical 
radiograph alone, the best treatment option here is limited 
to the removal of the crown, post removal, retreatment 
of the existing root-filled canal (due to the gap and 
possibility of apical pathology), along with a search for 
any further canal/s in the distal root segment. This would 
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Figure 1: Pre-operative periapical radiograph. 
Distal radiolucency associated with the ll4. Mesial 
radiolucency at ll6

Figure 2: CBCT saggital 
slice – Confirming 
distal positioning of the 
periapical lesion at ll4. 
The mental foramen 
is below the ll5. The 
periapical lesion at the 
ll6 relates to recent 
treatment

Figure 3: CBCT coronal 
slice – the periodontal 
ligament space below 
the root filled canal is 
intact and healthy

Figure 4a and 4b: CBCT axial slices – the cross-
sectional shape of the root of the ll4 is a figure 
of 8 with an untreated canal in a disto-lingual 
position
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entail significant time and expense in deconstruction, 
temporisation and an eventual new post crown, as well as 
the risk of root fracture on post removal and weakening 
tooth structure hunting for further canal anatomy.

The surgical option runs the risk of mental nerve 
damage and leaving large segments of contaminated canal 
untreated, with only the apical retro seals blocking these 
off from the periapical tissues. Once these inevitably leak, 
the lesion will return.

With the view that CBCT confers, the fact that the 
unsatisfactory looking root filling can be confirmed as not 
contributing to the pathological process, liberates us from 
the necessity to involve the mesial canal and its post in the 
treatment plan. Treatment can be targeted precisely at the 
cause of the pathology, which is an untreated distal canal. 
This allows us a faster, safer and cheaper plan, guided by 
axial CBCT slices acting as a positioning system, to locate 
and treat the distal canal only.

Treatment
Although faster and potentially safer, the treatment 
process was not without technical difficulty, as lining 
up a cavity through a crown and cast core is fraught 
with possibilities of missing the distal canal orifice and 
perforating the root.

The safest means of guiding a bore hole through the 
crown to the distal canal orifice would be using a drilling 
jig built on a 3D printed model of the tooth, in a similar 
way to guided implant placement. However, this was 
not feasible as it was impossible to produce the accurate 
stereo lithographic files necessary for a 3D printing with 
the metallic artifact and beam hardening around the post 
crown.

In practice, I use a head-up-display (HUD) means 

of working (Figure 5), with positioning in the tooth 
constantly being checked against landmarks on enlarged 
scan slices. Through this technique I was able to 
successfully drill down to the distal canal orifice (Figure 
6) and check that I had correctly entered the root canal 
(Figure 7).

Endodontic treatment was completed in a single 
session following chemo-mechanical preparation using 
Hedstrom files and a hybrid protaper and hand GT file 
protocol, together with heated sodium hypochlorite and 
EDTA irrigation. Gutta percha and Roth’s sealer cement 
obturation was carried out using System B vertical 
heat condensation with a Calamus backfill. The orifice 
was countersunk with a Gates-Glidden no.5 bur and a 
permanent amalgam alloy post core was placed through 
the access cavity (Figures 8 and 9).

Follow up
The patient was checked the next day and no ill effects 
were reported. One week later he reported that the area 
was comfortable and that the dull ache in the lower left 
quadrant had resolved. A further appointment for a 
review radiograph was scheduled for six months.

Summary
An elegant and simple endodontic treatment plan can 
sometimes become accessible if accurate diagnostic 
information is made available. In this case, CBCT was 
used to target the pathology and allow us to ignore an 
expensive and potentially risky alternative that would 
have no impact on the disease process.
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Figure 5: Super-large clinical head-up-display (HUD) Figure 6: Successful location of the disto-lingual 
canal orifice in the ll4

Figure 7: Check periapical confirming location and 
negotiation of untreated disto-lingual canal in the 
ll4

Figure 8: View of the coronal gutta percha in the 
disto-lingual canal of the ll4  

Figure 9: Post-operative periapical radiograph


