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Commentary
Decision Tree Analysis is a probabilistic approach for optimis-

ing decision-making in a world of uncertainty and choice. In 

the absence of well designed randomised controlled trials, this 

approach has been shown to offer a valid alternative for guiding 

clinical decision making.1,2 The validity of a decision tree analy-

sis is judged on how well the model reflects the real life trade-offs 

between the positive outcomes (ie, benefits) and negative outcomes 

(ie, risks) of each clinical option.

Popelut et al. used this approach to determine the best way to 

manage a periodontally compromised tooth.3 They compared 

the outcomes of four alternative therapy options for this clinical 

scenario: (1) no treatment, (2) periodontal treatment, (3) tooth 

extraction and replacement with a conventional dental bridge or 

(4) an implant supported crown. The authors concluded that the 

implant supported crown was the treatment of choice if the tooth 

must be extracted.

A significant limitation of Popelut et al.’s decision model is that 

it only considers the positive outcomes and none of the risks asso-

ciated with the proposed treatment options. For example, den-

tal implantation is a surgical technique that places the patients 

at risk of mandibular nerve damage or maxillary sinus complica-

tion.4,5 Sensory damage to the lower lip more than one year after 

implant insertion has been reported to be between 1-7%.6 Although 

the risks may be low, the impact - and thus the patient perceived 

utility - is significant and likely to be a factor in any decision to 

undergo such procedures.

Also, the analysis of the baseline data is susceptible to bias. For 

example, the authors presented no pooled estimates and confi-

dence intervals for any option; rather they presented the data as 

a range. They found that the lower limit 5-year survival rate for 

the implant option (96.8%) was higher than the upper limit 5-year 

survival rate for the dental bridge option (96.4%), inferring that 

the implant option has  the  favourable prognosis. However, they 

excluded one study from their systematic review, one by Salinas 

& Eckert (2007) that reported comparatively  similar pooled esti-

mate success rates for the conventional dental bridge (94.0% [CI 

91.6 – 96.4%]) and the implant supported crown (95.1% [CI-92.2% 

- 98.0%]).7

Furthermore, the authors used  utilities taken from a consen-

sus of four dental specialists (three of whom were periodontists), 

even though patient centred utilities for conventional bridges and 

implant supported crowns are available in the literature.8  Patient 

centred utilities have been shown to be significantly different from 
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Design Decision analysis modelling.

Method The authors created a scenario in which a patient with a 

periodontally involved tooth was referred for a decision to be made 

over whether to extract the tooth or not. Neighbouring teeth were 

healthy. A decision tree that included no treatment, periodontal 

treatment, extraction and replacement with fixed partial denture, 

and extraction with single implant was created. It was populated with 

‘objective’ probability data from systematic reviews and ‘subjective’ 

probability data from clinicians. No patient preference data were 

included. Eligible studies had to have a follow-up of ≥5 years. Four 

‘senior experts’ including three periodontists and one prosthodontist 

evaluated a quantitative measure of the strength of the preference for 

an outcome.

Outcome measure Expected utility (EU) of each management 

approach on a scale of 0-100.

Results The EU could not be calculated for the no treatment option 

owing to lack of probability data (ie no-one has followed up patients 

who do not receive periodontal treatment). For the periodontal 

treatment, FPD and implant groups the respective EU intervals over five 

years were 79–96, 86–89 and 94–95. 

Conclusions The EU intervals suggest the implant option is better 

than the FPD option if the tooth is extracted, but it is unclear whether 

periodontal treatment or extraction and implant is best.
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Question: Can a decision tree assist in  
deciding whether to extract a periodontally 
involved tooth?
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those reported by dentists.9   As such, the utility data of each out-

come used in this analysis are at risk of specialty bias in favour of 

treatment performed by periodontists.

Finally, this analysis does not present an acceptable sensitivity 

analysis that accurately reflects the reliability of the decision tree 

results in a world of imperfect information. The authors refer to a 

’robustness calculation’  for the 5-year survival rate for the ’no treat-

ment’ option as being 78%. This value does not reflect on the robust-

ness, or sensitivity, of the result of the decision model, but rather the 

threshold above which the ’no treatment’ option is favoured. A sen-

sitivity analysis is typically presented graphically for the reader to 

assess how well (ie, robustness), or not ( ie, sensitivity), the result of 

the decision analysis holds up to varying the values of one or more 

of the variables.10 The authors’ conclusion favours the implant sup-

ported crown, yet no sensitivity analysis is given on how this option 

holds up to other alternatives when the survival rate or utility vary 

from baseline values .

It appears that Popelut et al.’s proposed decision analysis is 

biased in favour of the implant option at multiple stages. As such, 

this analysis does not offer a valid decision analysis to guide cli-

nicians or policy makers on the management of a periodontally 

compromised tooth.
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