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Question: What factors influence the prognosis
of apical surgery with root-end filling?

Commentary
Understanding the prognostic predictors for any type of treatment
might be important in the process of decision-making between different treatment modalities. For apical surgery, such information

Data sources Medline, (PubMed) and the Cochrane databases

can help the clinicians in appropriate case selection, increasing the

together with hand searching of the following journals: Journal of

likelihood of a favourable outcome. In an attempt to update the pre-

Endodontics, International Endodontic Journal, Oral Surgery Oral Medicine

vious reviews, (narrative and systematic), this meta-analysis pooled

Oral Pathology (name changed to Oral Surgery Oral Medicine Oral

the results of 38 published clinical studies to assess the potential pre-

Pathology Oral Radiology and Endodontics in 1995), Endodontics and

dictors of healing in apical surgery with root-end filling.

Dental Traumatology (name changed to Dental Traumatology in 2001),

The authors carefully designed and executed the search and clear-

Journal of Oral and Maxillofacial Surgery, and International Journal of Oral

ly outlined the process of study selection. They extracted informa-

and Maxillofacial Surgery.

tion from studies varying in design, from retrospective observational

Study selection Clinical studies evaluating apical surgery with

studies to randomized clinical trials. The primary aim to identify

placement of a root-end filling were included. Studies on apical surgery

prognostic factors was explored through a series of forest plots for

with orthograde root canal filling or about apicectomy alone without

a number of factors, presented with raw data from eligible studies

root-end filling were excluded, as were experimental and animal

for readers to make their own impression regarding validity of the

studies. Only studies with ≥ ten patients with a minimum six month

results. Tooth-related, patient-related and treatment-related fac-

follow-up period and clearly defined radiographic and clinical healing

tors were separately analysed and the data were presented. The rig-

criteria, with healing reported for at least two categories of a specific

our of the review notwithstanding, lapses in methodology1 require

prognostic factor were accepted. Studies reporting in English, German,

attention before the results can be applied in clinical practice.

French, Spanish, Italian, Portuguese and Scandinavian languages

The eligibility criteria of any clinical study with a minimum of

were included. All studies were assessed separately by two of the three

ten subjects and a minimum follow-up period of six months are

authors, with disagreements resolved by discussion.

oversimplified. It is known that in general, 5–25% of teeth classified

Data extraction and synthesis Prognostic factors were divided into

as healed after one year may regress to periapical radiolucency or

patient related, tooth-related or treatment-related factors. The reported

clinical symptoms when followed-up longer.4-6 Therefore, outcomes

percentages of healed teeth were pooled per category. The statistical

assessed in less than 3-4 years (reported in at least 14/35 included

method of Mantel-Haenszel was applied to estimate the odds ratios

studies) should be considered to overestimate the potential for heal-

and their 95% confidence intervals. Homogeneity was assessed using

ing in the long-term. Sensitivity analyses accommodating duration

Woolf’s test.

of follow-up would have been beneficial.

Results With regard to tooth-related factors, the following were

It is surprising to note that studies of different levels of evidence

identified as predictors of healing: absence of preoperative pain or

(retrospective study to clinical trial) were all pooled together. No

signs, good density of the root canal filling and a periapical lesion size

subgroup analysis based on type of study or level of evidence was

of ≤ 5 mm. With regard to treatment-related factors, teeth treated with

reported, which undermines the validity of the pooled results,

the use of an endoscope tended to have higher healed rates than teeth

as bias inherent to different types of studies is not accounted for.

treated without the use of an endoscope.

Additionally, modern advancements in surgical endodontics, (use of

Conclusions Although the clinician may be able to control treatment-

the dental operative microscope to address anatomic intricacies and

related factors (by choosing a certain technique), patient- and tooth-

ultrasonic instruments for root-end cavity preparation to a depth of

related factors are usually beyond the surgeon’s power. Nevertheless,

3 mm, with no or minimal bevel of the root-end resection), improve

patient and tooth-related factors should be considered as important

the precision and predictability of the surgical procedure in com-

prognostic determinants when planning or weighing apical surgery

parison with the traditional surgical procedure (root-end resection

against treatment alternatives.

with a 45-degree bevel, cavity preparation with burs and inferior
magnification and illumination facility).7 Comparing outcomes and
prognosis with subgroup analysis could have shed more light on
clinical practice.
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From the perspective of outcome assessment, the potential bias

have been several others, whose outcomes need also to be consid-

resulting from lumping the outcome categories ’complete healing’

ered. A properly conducted systematic review with less biased meth-

and ’incomplete healing’ (scar) into one category of ’healed’ was not

odology is needed in this area to be able to provide any implications

explored in a sensitivity analysis. It should be noted that scar tis-

of prognostic factors in appropriate case selection for apical surgery

sue (at one year), when adequately diagnosed, has been reported to

against treatment alternatives.

occur in <10% of teeth treated by apical surgery.8-10 There was no
attempt to critically investigate the percentage of the ’incomplete

Practice point

healing’ in the individual studies that may raise the possibility of

• Understanding the patient-, treatment- and tooth-related
prognostic predictors can help the clinicians in appropriate case
selection for apical surgery against treatment alternatives. These
factors should be considered in the process of decision making.
Accordingly, an appropriate course of treatment or referral can be
communicated with patients.

misclassification bias.
The most important and critical component of a meta-analysis is
the assessment of risk of bias in included studies. This can be accomplished using well designed criteria as suggested by Hayden et al.11
Sensitivity analyses excluding studies with high risk of bias (studies with a high rate of attrition) would have provided robustness
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to results.
Despite certain similarities between studies, significant clinical

Disciplines of Dental Public Health and Endodontics, Faculty of

heterogeneity remained. At the same time, no measure of statistical

Dentistry, University of Toronto, Canada and

heterogeneity has been explored. For example, the authors reported

Prakesh S Shah,

that for the definition of the length of root canal filling, two stud-

Departments of Paediatrics and Health Policy, Management and

ies defined inadequate length as overfilled or >2 mm underfilled,

Evaluation, Faculty of Medicine, University of Toronto, Canada

two studies as >3 mm underfilled, and one study did not specify the
definition. Combining data from such varied definitions can have a
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significant influence on the results.

Faculty of Dentistry, University of Toronto, for his thoughtful inputs

Investigating the treatment-related factors (arguably under control of the surgeon), the authors found that resurgery cases, cases
in which the root-end cavity preparation was done with a bur,
cases where the root-end filling materials used were inferior to
mineral trioxide aggregate (MTA) or cases in which no magnification was utilized had a poorer outcome. As mentioned above, the
current approach to and advancement in the apical surgery procedure has made a considerable impact on the outcome. Therefore, it
could be considered erroneous to pool the results of the traditional
and modern approaches when examining the tooth- and patientrelated factors.
In conclusion, this meta-analysis summarized evidence of the
prognostic factors for healing after apical surgery with root-end filling. While the paper pools the results of each of the prognostic factors, several methodological issues preclude one from making strong
conclusions regarding the importance of individual factors. The
approach, as deployed in the current review, should be considered
very preliminary and exploratory. Since the search strategy termination date of this systematic review and meta-analysis, (2007), there

on this commentary.
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