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Supplementary Methods 1 
Calculating standard mean difference and standard error from odds ratio and confidence 
interval data 
 
If necessary, standard mean differences (SMD) and corresponding standard error (SE) of 
discontinuous outcome data were calculated from the odds ratio (OR) and 95% 
confidence interval (CI), respectively, using Chinn’s method.1 This approach is 
summarized by Equations 1 and 2 and recommended by the contemporaneous Cochrane 
Handbook for Systematic Reviews of Interventons:1,2 
 

SMD = √3
π

ln(OR)         (1) 

SE = √3
π

ln(95%CI)         (2) 
 
 
Supplementary Methods 2 
Adaptive method for imputing standard deviation from range and sample size 

 
Where necessary, standard deviation (SD) was imputed from sample range value using 
Wan et al’s3 adaptive method, outlined in Equations 3 to 7. 

 
S ≅ b−a

ξ(n)
           (3) 

ξ(n) = 2. E(Z(𝑛𝑛))          (4) 
E�Z(𝑛𝑛)� = n∫ z[Φ(z)]𝑛𝑛−1∞

−∞  𝜙𝜙(z)dz       (5) 

ϕ(z) = 1
√2π

e
−𝑧𝑧2
2           (6) 

Φ(z) = ∫ ϕ(t)dt𝑧𝑧
−∞          (7) 

 
In the above equations, S describes sample SD; a and b are the minimum and maximum 
values, respectively. E(Zn) is the expected value of Zn, and is calculated as anticipated by 
David and Nagaraja.3,4 Equation 6 describes the probability density function of the 
sample; while Equation 7 represents the cumulative distribution of the standard normal 
distribution.3,4 

 



 

Supplementary Results 1 
Additional information on excluded studies 
 
Two possibly eligible studies were excluded during our study selection process. Firstly, the 2005 
abstract presented by Larsson et al5 presented the results of a randomized controlled trial (RCT) 
of complex (Type 41-B2 or Type 41-B3, OTA classification) tibial plateau fractures, treated with 
open reduction and internal fixation. Patients were randomized to either calcium phosphate 
cement (synthetic) or anterior iliac autologous bone grafting.5 Radiostereometry to assess 
translation of the articular fragment over a one-year follow-up period and this was correlated 
with functionality, assessed using the Lysholm Knee Score.5 The authors concluded that calcium 
phosphate cement provided a more stable fixation of the elevated fragment than autologous 
bone graft. Unfortunately, we could not assimilate this study as available data were insufficient.5 
 
The second study we excluded was a RCT from Dickson et al.6 This study also compared calcium 
phosphate cement and iliac bone grafting, with a variety of radiological adverse events and 
functional outcomes.6 However, this study’s population included patients with tibial (n = 17), 
calcaneal (n = 15), radial (n = 6), humeral (n = 1), and femoral (n = 1) metaphyseal fractures.6 As 
subgroup data for the tibial metaphyseal fractures were unavailable, we excluded this study 
from our analysis. The authors concluded that calcium phosphate cement was a safe and 
effective void filler.6  



 

Supplementary Table i. Search strategy executed on the “MEDLINE(R) and In-Process, In-Data-
Review & Other Non-Indexed Citations 1946 to July 28th, 2021”, “EMBASE 1980 to 2021 Week 
30”, and “Cochrane Central Register of Controlled Trials” databases. 

Row Search term 

1 Clinical Trial.pt 

2 Controlled Clinical Trial.pt 

3 Randomized Controlled Trial.pt 

4 Pragmatic Clinical Trial.pt 

5 RCT.pt 

6 Randomized Controlled Trial/ 

7 Clinical Trial/ 

8 Controlled Clinical Trial/ 

9 Pragmatic Clinical Trial/ 

10 Randomized Clinical Trial 

11 Intervention.tw 

12 OR/1-11 

13 Tibia/ 

14 Tibi*.tw 

15 Knee/ 

16 Knee Joint/ 

17 OR/13-16 

18 Tibia Fracture/ 

19 ((Plateau or Articular or Intra?articular or Proximal) and Fracture$1).tw. 

20 Knee Injuries/ 

21 OR/18-20 

22 AND/12,17,21 

23 Transplantation, Autologous/ 

24 Bone Transplantation/ 



 

25 (Bone AND (Autologous OR Graft)).tw 

26 Bone Substitute/ 

27  ((Tricalcium and Phosphate) or beta-TCP or B-TCP or alpha-TCP or A-TCP).tw. 

28 (Bone Substitute).tw. 

29 OR/23-28 

30 22 AND 29 

31 Deduplicate 30 

 
 
  



 

Supplementary Table ii. RoB2 Risk of bias evaluation for included studies. 
 

Study 
name 

Risk of bias 
arising from 
the 
randomizati
on process 

Risk of 
bias due 
to 
deviation
s from the 
intended 
interventi
on 

Risk of 
bias 
due to 
missin
g 
outco
me 
data 

Risk of bias 
in 
measurem
ent of the 
outcome 

Risk of bias 
in selection 
of reported 
result 

Overall risk 
of bias 

A B C D E F G H A B C D E F G H A B C D E F G H 

Buchol
z et al 
(1989)7 

- ↓ ↓ - X X ↓ ↓ ↑ X X ↓ X X ↓ ↓ ↓ X X - X X - - ↑ X X 

Russell 
et al 
(2008)8 

↓ ↓ ↓ X ↓ ↓ ↓ ↓ X X X X ↓ ↓ ↓ ↓ X X X X ↓ ↓ ↓ ↓ X X X 

Heikkilä 
et al 
(2010)9 

↓ ↓ ↓ ↓ ↓ ↓ X X X ↓ X ↓ ↓ ↓ X X X ↓ X ↓ ↓ ↓ X X X ↓ X 

Pernaa 
et al 
(2011)10 

↓ ↓ ↑ ↓ ↓ ↓ ↓ X ↓ X X ↓ ↓ ↓ ↓ X ↓ X X ↑ ↑ ↑ ↑ X ↑ X X 

Jónsso
n and 
Mjöber
g 
(2015)11 

↓ ↓ ↓ ↓ ↓ X ↓ ↓ - X ↓ ↓ ↓ X ↓ ↓ ↓ X ↓ ↓ ↓ X ↓ ↓ - X ↓ 

Hofma
nn et al 
(2019)12 

↓ ↓ ↓ X ↓ ↓ ↓ X X ↓ ↓ X ↓ ↓ ↓ X X ↓ ↓ X ↓ ↓ ↓ X X ↓ ↓ 

Studies and outcomes with a “High” overall risk of bias were excluded from our meta-
analysis.  

A: Postoperative Articular Depression; B: Articular Depression at Long-Term Follow-Up; C: 
Mechanical Alignment at Long-Term Follow-Up; D: Frequency of Surgical Site Infection at 
Tibial Defect Site; E: Frequency of Secondary Surgical Interventions; F: Defect Site Pain at 
Long-Term Follow-Up; G: Perioperative Blood Loss; H: Duration of Surgery.  

↑ (Red): High risk of bias; – (Yellow): Some concerns of risk of bias; ↓ (Green): Low risk of 
bias; X: Study lacks data that corresponds to this outcome. 

 
  



 

Supplementary Table iii. GRADE quality of evidence evaluation for each synthesized 
outcome. 
 
Outcome Risk of 

bias 
Inconsistenc
y 

Indirectnes
s 

Imprecisio
n 

Publicatio
n bias 

Overall 
certainty 

Postoperativ
e articular 
reduction 

Not 
serious 

Not serious Not 
serious 

Not 
serious 

N/A High 

Long-term 
articular 
reduction 

Not 
serious 

Not seriousB Not 
serious 

Not 
serious 

N/A High 

Mechanical 
alignment at 
long-term 
follow-up 

Not 
serious 

Not serious Not 
serious 

Not 
serious 

N/A High 

Frequency 
of surgical 
site infection 
at tibial 
defect site 

Not 
serious 

Not serious Not 
serious 

SeriousC N/A Moderat
e 

Frequency 
of 
secondary 
surgical 
intervention
s 

Not 
serious 

Not serious Not 
serious 

SeriousC N/A Moderat
e 

Defect site 
pain at long-
term follow-
up 

Serious
A 

Not serious Not 
serious 

SeriousC N/A Moderat
e 

Perioperativ
e blood loss 

Not 
serious 

Not serious Not 
serious 

Not 
serious 

N/A High 

Duration of 
surgery 

Not 
serious 

Not seriousB Not 
serious 

Not 
serious 

N/A High 

Given each outcome is constituted of randomised controlled trials, each started at “High” 
overall certainty (Green) and could be downgraded to “Moderate” (Yellow), “Serious” 
(Orange) or “Very Serious” (Red) according to the most limited constituent domain: not 
serious (-0, Green), serious (-1, Yellow) or very serious (-2, Red).13 There were no grounds 
to upgrade evidence quality.  
N/A: Publication bias was not considered due to the limited number of studies included in 
this meta-analysis.  
A: Risk of bias was considered “Serious” if more than one third of constitutive studies 
had serious or some concerns of risk of bias (Supplementary Table ii). B: Heterogeneity in 
these outcomes could be explained. C: These outcomes had relatively broad 95% 
confidence intervals in spanning positive and negative magnitudes. Given the appreciable 
harm to patients these outcomes represent, it was deemed appropriate to downgrade 
these outcomes. 
 
  



 

Supplementary Table iv. List of unanticipated complications requiring secondary surgical 
intervention in their respective studies. 
 

Study Bone substitute Autologous bone graft 

Bucholz et 
al (1989)7 

1. Premature mobilization resulted in a 
15° varus malunion. Resultant 
prominent hardware facilitated deep 
wound infection, requiring removal and 
debridement. Subsequently, the patient 
developed osteomyelitis, requiring 
further debridement.  
2. Contiguous septic knee developed 
postoperatively, necessitated multiple 
surgical debridements to resolve. 

Two cases of surgical site 
infection 7 to 12 months 
postoperatively. These were 
managed with hardware 
removal, debridement, and 
open wound care. 

Russell et 
al (2008)8 

No complications No complications 

Jónsson 
and 
Mjöberg 
(2015)11 

1. Removal of hardware due to local 
discomfort (3 years postoperatively) 

1. Developed compartment 
syndrome postoperatively. 
2. Removal of hardware due 
to local discomfort (4 years 
postoperatively) 
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