
 

 

Global Expert Series: Dr Paul Renner, Queensland, Australia*  
  
Chapter 2: An Expert’s Protocol for Using BiodentineTM to 
Manage Cracked Teeth With Moderate Pulpitis 
  
In Chapter 1: Leveraging BiodentineTM’s Exceptional Sealing and Healing Qualities 
for Restoration of Cracked Teeth, Dr Paul Renner discussed how Biodentine™ is his 
material of choice for creating strong, durable restorations of cracked teeth and 
maintaining pulp vitality. This, he explained, is thanks to Biodentine™’s superior dentine-
like hardness, excellent sealing qualities, and therapeutic effects on the pulp. In this 
second instalment of the three-part series, Dr Renner shares with us his protocol for 
restoring cracked teeth with Biodentine™ in cases of moderate pulpitis. (For more severe 
cases requiring pulp exposure, be sure to read on for Chapter 3: An Expert’s Protocol 
for Using BiodentineTM to Manage Cracked Teeth With Severe Pulpitis.) 
  

Why I chose BiodentineTM for this protocol  
  
When a cracked tooth is causing moderate pulpitis, using Biodentine™ means that 
exposure of the pulp is not always necessary to preserve the inflamed pulp. As discussed 
in Chapter 1, Biodentine™ stimulates the pulp’s own natural healing capabilities, even 
when it’s not in direct contact with it.1 This can often be sufficient to achieve healing of 
moderate inflammation without the need for pulp exposure or other interventions.  
 
My second reason for choosing Biodentine™ is to provide a superior seal to the dentine 
surrounding the crack. BiodentineTM creates a tight interface with the dentine surface by 
creating mineral tags into the openings of the dentinal tubules, and maintains the seal 
over time thanks to its high resistance to shrinkage and erosion.1-3 
  

The step-by-step protocol for a crack causing moderate 
pulpitis (not requiring pulp exposure) 
  

1. First, assess the vitality of the tooth, explain the proposed treatment and possible 
complications, and gain informed consent. In these situations, the proposed 
treatment is greatly governed by the degree of pulpitis present. If the pulpal 
symptoms are closer to severe pulpitis, it is best to place a medium-term (12 
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weeks) provisional restoration to assess the pulpal response before proceeding 
with the definitive indirect restoration.  

2. Anaesthetise and isolate the tooth using a rubber dental dam to maintain a dry, 
surgically clean field. 

3. Identify the crack. This will require removal of any existing restoration.  

4. Carry out the preparation for the proposed indirect restoration.  

5. Place Biodentine™ in one increment (Bio-Bulk Fill) over the deep portion of the 
cavity and, if necessary, build up any walls which require greater height.  

6. Allow Biodentine™ to set (12-15 minutes).  

7. Remove any excess Biodentine™ and, if necessary, refine the preparation.  

8. Record a polyvinyl siloxane (PVS) impression or take an intraoral scan of the 
preparation.  

9. Construct a bis-acryl provisional crown and cement it with a provisional cement. 

10. Place the final crown. I always isolate the tooth before cementing/bonding a 
crown on a tooth with a crack to minimise any contamination of the crack with 
oral bacteria. If I am using a resin cement (e.g. RelyX Unicem), I prefer to 
selectively etch the enamel and then prime and bond the preparation, rather than 
rely on the self-etching property of the cement. 

I favour an opaque (monoclinic) zirconia crown rather than a high-transparency 
(tetragonal) zirconia or lithium disilicate crown, as monoclinic zirconia has superior 
strength. In the past, I have had cases where the crown and the underlying tooth have 
fractured in teeth restored with lithium disilicate crowns/onlays. Where the appearance of 
the zirconia crown will cause aesthetic concerns, I use a zirconia crown with a veneer of 
feldspathic porcelain on the buccal surface. 

 

The protocol in action: A case study  
  
A 50-year-old female patient presented to my assistant dentist as an emergency patient 
complaining of pain in the upper right-hand side. She reported that a piece of tooth had 
broken off several months ago, but the tooth had now become very sensitive to cold and 
biting. While the initial sharp pain did not last long, it produced an ache which lasted for 
several minutes. A periapical radiograph (Fig. 1) revealed that #16 had a small but deep 
occlusal restoration and a radiolucent area where a section of tooth had fractured off.  



 

 

  
Fig. 1: Preoperative radiograph.  
  
 
No periapical changes could be seen. #16 reacted strongly to cold and was painful when 
biting on a damp gauze. A crack line running from the base of the amalgam to the mesial 
was noted, as well as one from the distal of the amalgam to the distal of the tooth, and 
several other craze/crack lines in the occlusal surface (Fig. 2).  
  

 
Fig. 2: Initial presentation.    
  
  
At this appointment, my assistant dentist placed a temporary GIC filling in #16.  
I saw the patient four weeks later to review the tooth and plan further treatment. The 
patient reported the tooth was less sensitive to cold but was painful to bite on and ached 



 

 

for several minutes after. The rest of her dentition was healthy with no caries or other 
restorations.  
  
My diagnosis for tooth #16 was a cracked tooth causing moderate pulpitis. After 
discussing cracks in teeth and their treatment, and given that this crack had already 
caused moderate pulpitis, the patient agreed that it would be best to restore the tooth with 
a full-coverage indirect restoration. Because the tooth had a relatively small restoration 
but had still cracked, it was decided that a monolithic zirconia crown would be the best 
restoration option.  
  
The tooth was anaesthetised and isolated. When the existing restoration was removed, 
the extent of the cracks in the tooth was evident, with cracks running both under the cusps 
and deep into the tooth from mesial to distal (Fig. 3).  
  

  
Fig. 3: After removing existing restoration.  
  
  
A full crown preparation was completed (Fig. 4).  
  



 

 

 
Fig. 4: Crown preparation.  
  
  
Given the pulpal symptoms and the depth of the existing restoration, I elected to use 
Biodentine™ in Bio-Bulk Fill in the deepest part of the preparation to seal the cracks, 
stimulate repair in the pulp, and act as a core for the crown (Fig. 5). 
   

 
Fig. 5: Biodentine™ placed in Bio-Bulk Fill prior to PVS impression recording.  
  
After allowing 15 minutes for the initial set of Biodentine™, the dam was removed and a 
PVS impression recorded. A bis-acrylic provision crown was constructed and cemented 
with provisional cement.  
  
Eight weeks later, the patient returned for placement of the final crown. The tooth had 
been asymptomatic and responded normally to cold. The tooth was anaesthetised and 



 

 

isolated, the provisional crown removed and the preparation cleaned with pumice (Fig. 
6).  
  

 
Fig. 6: After removal of the provisional restoration.  
  
  
The preparation was selectively etched and, along with Biodentine™, primed and bonded. 
The monolithic zirconia crown was cemented with RelyX Unicem (Fig. 7). Note that while 
RelyX is marketed as a self-etching resin cement, I ensure the tooth and core are properly 
prepared as if I were using a regular dual-cured resin cement.  
  
  

  
Fig 7: Final restoration cemented.  
  
  



 

 

The rubber dam was removed. Excess cement was removed and the occlusion checked 
(Fig. 8).  
  

  
Fig 8: Final restoration after dam removal.  
  
I will continue to monitor the vitality of this tooth at regular annual examinations.  
(Laboratory stages performed by Werner Sauer Smile Design.)  
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