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ABSTRACT
Objective: This manuscript used evidence based statistical methods that estimate clinical treatment effect
rather than whether groups were statistically different.
Background: The previously published blinded, randomised, controlled clinical trial comparing lateral fabellar
suture (LFS) and tibial plateau leveling osteotomy (TPLO) was reported with a traditional analysis comparing
groups. Although this was a well-designed study, evidence based statistical methods that estimate treatment
effect would be helpful to the practitioner.
Methods: The effect size and number needed to treat (NNT) were calculated for the outcome measures with
significant differences between groups using the data from a previously published randomised controlled
clinical trial comparing TPLO and LFS in dogs with cruciate rupture.
Results: The effect size of the peak vertical force (PVF) at a trot, 1 year after TPLO over LFS, was moderate to
high (0.71) with a NNT of 6. The NNT for satisfaction was 7.
Conclusion/Application: Based on this study, the effect size and NNTs are such that the clinical difference
warrants recommending the TPLO over the LFS in large and giant breed dogs.

INTRODUCTION
The TPLO has been advocated as a better treatment for cruciate rupture in the dog based largely on a
randomised controlled clinical trial published in 2013 (Gordon-Evans et al., 2013; Bergh et al., 2014). This
paper describes a statistical difference in limb function between owner satisfaction and limb function (peak
vertical force); however, the clinical difference between the groups using the effect size, NNT and number
needed to harm (NNH) were not calculated (Gordon-Evans et al., 2013).
The effect size is a statistical measure of the treatment impact. It is the quantification of the clinical difference
between treatments. Additionally, these statistics can be used to compare different studies if methodologies
are similar. There are several ways to estimate effect size including Cohen’s d and the numbers needed to
treat or harm.
Cohen’s d is the standardised mean difference of an outcome measure and directly describes the magnitude of
the difference between the 2 groups (Thallmeier and Cook, 2015). Conventionally, Cohen’s d of 0.2 is small, 0.5
is medium, and 0.8 is high. The NNT is a statistic used in evidence based medicine to turn a numerical
difference into a tool that can be used in clinical decision making.
The NNT is the number of patients needed to treat with the new treatment to get 1 more response than the
control group. This is helpful in determining the likelihood that the treatment will be successful. The NNH is a
statistic that puts complications of a treatment into a clinically relevant number describing the number of
patients added to the new treatment group before a complication would be expected. The number needed to
treat should be low and the number needed to harm should be high.
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The purpose of this evaluation was to provide statistics that would be useful in clinical decision making based
on the previously published randomised controlled clinical trial comparing TPLO to LFS. The hypothesis was
that the TPLO would have a moderate effect size with a low NNT compared to LFS.

METHODS & MATERIALS
The randomised controlled clinical trial comparing TPLO to LFS study by Gordon-Evans was reviewed (GordonEvans et al., 2013). Although multiple outcome measures were used in the study, limb function as measured
by PVF and owner satisfaction were the only measures with statistical difference. The limb function data was
chosen to calculate the Cohen’s d effect size at the 12 month time point (Thalheimer and Cook, 2015). The LFS
was considered the control group for these calculations.
To calculate the NNTs success and failure must be defined and the dogs categorised. For PVF at the walk and
trot, success was defined as PVF greater than 35% of bodyweight at a walk and 58% at a trot (Evans et al.,
2005; Millis and Levine, 2014). The owner satisfaction score was on a scale of 1 to 10 with 10 being the best
possible outcome. A 9 or 10 score was considered success and 8 and below to be failure. NNH was not
calculated since there was no difference in complications between the 2 surgical interventions.

RESULTS
The results are presented in Table 1:
Table 1. Results of effect size and number needed to treat (NNT) calculations for Peak Vertical Forces (PVF) at
both a walk and trot.

Effect Size
(Cohen's d)
PVF Walk
PVF Trot
Owner Satisfaction

0.51
0.71

NNT
7
6
7

DISCUSSION
For all 3 outcome measures, the treatment effect of TPLO over LFS is moderate to high.
An effect size of 0.51 is considered moderate and 0.71 would be considered moderate to high. For frame of
reference, in a human metanalysis of surgical vs conservative treatment for decreasing the pain of
osteoarthritis of the knee, showed an effect size of 0.35 at 3 months and 0.18 by six months. This was
considered low at 3 months and negligible at 6 months (Thorland et al., 2015). In contrast, diclofenac (a
nonsteroidal anti-inflammatory) showed an effect size of 0.57 for decreasing pain over placebo in adults with
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knee ostoearthritis (daCosta et al., 2016). The authors used 0.37 as the cutoff for significant clinical effect
(daCosta et al., 2016).
The NNTs calculated were also clinically significant. The NNT of topical ketoprofen (a nonsteroidal antiinflammatory) for knee osteoparthritis pain relief is 7 over placebo in a recent Chochran review (Derry et al.,
2016). This essentially means that 7 patients were treated in the ketoprofen group before 1 more person
benefitted over placebo treatment. In contrast, in a study comparing 2 methods of preparation prior to total
knee replacement the NNT was 145 for the experimental method. In other words 145 patients were prepped
in the experimental treatment before 1 extra patient benefited over the standard (Lamplot et al., 2015). This
helps the clinician judge the clinical utility of a new procedure, drug, or implant.
A treatment may work well but if it has a high complication rate and thus a low NNH, it may not be worth
recommending. This is valuable to note from a clinical recommendation perspective. The NNH could not be
calculated from this study because the complication rates between the groups were not different.
Based on this study, the effect size and NNT are such that the clinical difference warrants recommending the
TPLO over the LFS in large and giant breeds.
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