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Dr David Burgess describes how using real-time computer-guided dynamic 
navigation enabled him to accurately locate and prepare a root canal with 

reduced risk of lateral perforation

Precise root canal location with 
dynamic navigation: case study

A 53-year-old female presented with pain and 
swelling associated with her crowned upper 
left central incisor. A bonded crown had been 
placed on the upper left central incisor some 
years previously (Figure 1). In spite of 
compromised aesthetics, the patient had 
previously been untroubled by the tooth. 

Radiographic examination showed sclerosis 
of the root canal (Figure 2), which was 
indistinguishable in the coronal half, and apical 
rarefaction, consistent with the presence of 
apical infection associated with a non-vital tooth. 
The patient was keen to preserve the central 
incisor, with a preference for root canal 
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treatment over apical surgery.

The challenges
Location of the root canal through an access 
cavity cut in to the palatal aspect of an existing 
crown increases the potential to significantly 
weaken the tooth structure supporting the crown 
and raises the risk of lateral perforation of the 
root. Traditionally, two-dimensional radiographs 
can be taken to assess the progress of access cavity 
preparation, with any necessary correction in the 
direction of the cavity being based on the results 
seen. However, a two-dimensional view does not 
give any indication of a wayward access cavity in 
the bucco-palatal plane. 

In this case, the benefits of using dynamic 
navigation with Navident to accurately locate the 
root canal were explained to the patient. She was 
happy to proceed, if a CBCT scan were to identify 

a viable canal. The standard Navident protocol for 
acquiring a three-dimensional image of the tooth 
prior to treatment was followed, and a CBCT scan 
was acquired (Figure 3). 

Confidence from constant  
real-time feedback
The portion of visible root canal in the apical third 
of the tooth was identified and plotted in the 
planning software (Figure 4). This marked section 
was then extrapolated to the palatal surface of the 
crown, giving a clear indication of the point of 
access. 

A tracking marker was attached to a high 
speed handpiece, and the drill tip was calibrated 
and verified. By following the ‘target’ on the 
computer screen, the initial access cavity in the 
palatal surface of the crown was prepared (Figure 
5). Dynamic navigation allows the path of the 
drill to be monitored through the crown and 
down in to the root, with constant real-time visual 
feedback giving reassurance that the drill is 
progressing towards the hidden root canal.

In this case, the root canal was successfully 
located with minimal damage to the crown or the 
tooth (Figures 6 and 7). Once preparation was 
complete, the canal was obturated with gutta-
percha and a root canal sealant (Figure 8). For the 
time being, the access cavity has been filled with a 
composite resin, with a view to replacement of the 
crown in the future, once symptoms have subsided 

Figure 1: A bonded crown had been placed on the 
upper left central incisor some years previously

Figure 2: Radiographic examination showed 
sclerosis of the root canal
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Figure 3: CBCT scan
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Figure 4: The portion of visible root canal in the apical third of the tooth was identified and plotted on the tooth in the planning software

Figure 5: By following the ‘target’ on the computer screen, the initial access cavity in the palatal surface of the crown was prepared
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and evidence of infection resolution can be seen.

Improved long-term prognosis
Dynamic navigation allowed the drill pathway to 
be monitored in three dimensions and provided 
guidance through the sclerosed coronal portion of 
the tooth, leading to accurate location of the canal. 
The risk of lateral perforation (which in many 
instances necessitates extraction of the tooth) was 
reduced. The damage to, and consequent 
weakening of, the portion of the tooth supporting 
the crown was decreased. There was less likelihood 
of fracturing the porcelain and, therefore, the need 

to replace the crown.
There is no doubt the use of dynamic 

navigation to locate the root canal significantly 
reduced the risk of irreparable damage and 
improved the long-term prognosis of the tooth. It 
was a relatively simple adaptation of the Navident 

Figure 8: The canal was obturated with gutta 
percha and a root canal sealant

Figure 7: 

technology, from guidance in implant site 
preparation to guidance for location of a root canal. 
The patient was delighted with the outcome and 
was pleased to have been the first in the UK to 
benefit from Navident dynamic navigation to locate 
a root canal.  

Figures 6 and 7 (right): The root canal was 
successfully located with minimal damage to the 
crown or the tooth


