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Abstract
AIM
To systemically review all studies reporting return to
sport following tibial plateau fracture, in order to provide
information on return rates and times to sport, and to
assess variations in sporting outcome for different treat
ment methods.

Data sharing statement: Technical appendix, statistical
code, and dataset available from the corresponding author at
greg_robertson@live.co.uk. The dataset consisted of anonymised
synthesis evidence from published studies. Thus no informed
consent for data sharing was required.

METHODS
A systematic search of CINAHAL, Cochrane, EMBASE,
Google Scholar, MEDLINE, PEDro, Scopus, SPORTDiscus
and Web of Science was performed in January 2017
using the keywords “tibial”, “plateau”, “fractures”, “knee”,
“athletes”, “sports”, “non-operative”, “conservative”,
“operative”, “return to sport”. All studies which recorded
return rates and times to sport following tibial plateau
fractures were included.

Open-Access: This article is an open-access article which was
selected by an in-house editor and fully peer-reviewed by external
reviewers. It is distributed in accordance with the Creative
Commons Attribution Non Commercial (CC BY-NC 4.0) license,
which permits others to distribute, remix, adapt, build upon this
work non-commercially, and license their derivative works on
different terms, provided the original work is properly cited and
the use is non-commercial. See: http://creativecommons.org/
licenses/by-nc/4.0/

RESULTS
Twenty-seven studies were included: 1 was a rando
mised controlled trial, 7 were prospective cohort studies,
16 were retrospective cohort studies, 3 were case series.
One study reported on the outcome of conservative
management (n = 3); 27 reported on the outcome of
surgical management (n = 917). Nine studies reported
on Open Reduction Internal Fixation (ORIF) (n = 193),
11 on Arthroscopic-Assisted Reduction Internal Fixation
(ARIF) (n = 253) and 7 on Frame-Assisted Fixation
(FRAME) (n = 262). All studies recorded “return to sport”

Manuscript source: Invited manuscript
Correspondence to: Greg A J Robertson, MBChB, BMed
Sci(Hons), MSc, MRCSEd, Edinburgh Orthopaedic Trauma
Unit, Royal Infirmary of Edinburgh, 51 Little France Crescent,
Edinburgh, Scotland EH16 4SA,
United Kingdom. greg_robertson@live.co.uk
Telephone: +44-131-2423545
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rates. Only one study recorded a “return to sport” time.
The return rate to sport for the total cohort was 70%.
For the conservatively-managed fractures, the return rate
was 100%. For the surgically-managed fractures, the
return rate was 70%. For fractures managed with ORIF,
the return rate was 60%. For fractures managed with
ARIF, the return rate was 83%. For fractures managed
with FRAME was 52%. The return rate for ARIF was
found to be significantly greater than that for ORIF (OR
3.22, 95%CI: 2.09-4.97, P < 0.001) and for FRAME (OR
4.33, 95%CI: 2.89-6.50, P < 0.001). No difference was
found between the return rates for ORIF and FRAME
(OR 1.35, 95%CI: 0.92-1.96, P = 0.122). The recorded
return time was 6.9 mo (median), from a study reporting
on ORIF.

the lateral tibial plateau, the medial tibial plateau,
or both; injury patterns are commonly classified by
[2-5]
the Schatzker or the AO/OTA classification . Such
injuries normally arise from high energy trauma: The
common reported mechanisms include road traffic
accidents, falls from a height, pedestrian struck by
[1-5]
motor vehicle or high-impact sporting collision
.
Despite sport being a well-documented cause for
this injury, there is limited evidence on the predicted
return rates and return times to sport following tibial
[2,4,5]
plateau fractures
. This arises for the fact that most
outcome studies on this injury type provide validated
functional outcomes scores, failing to differentiate
[2,4,5]
specific details on recovery of sporting function
.
The treatment of tibial plateau fracture is based
[2-5]
on the location and displacement of the fracture .
All undisplaced fractures are routinely managed nonoperatively, with a period of knee immobilisation for
4 to 8 wk in a cast or a brace: This is combined with
sequential range of motion exercises and a graduated
[3]
weightbearing protocol . For displaced fractures, the
standard treatment is surgical reduction and fixation
[2-5]
of the fracture . A number of surgical techniques
have been reported in the literature, and the choice
[2-5]
of technique is directed by the fracture pattern .
Techniques can be classified into three categories:
Those which involve open reduction and internal fixation
of the fracture (ORIF), those which involve arthroscopicassisted reduction and fixation of the fracture (ARIF),
and those which involve frame (external fixation) as
[2-5]
sisted fixation of the fracture (FRAME) . The choice
of internal fixation can vary from cannulated screws to
multiple locking plates, depending on the nature of the
[2-5]
fracture . Associated intra-articular injuries, when
present, are also commonly treated in conjunction with
[2-5]
fracture fixation . While there is growing evidence
on the clinical and radiological outcomes of such
techniques, there remains limited evidence on return to
[2-5]
sport following such injuries .
The aim of this systematic review was to assess
all studies reporting return rates and times to sport
following treatment for tibial plateau fractures, in
order to provide clarification on the optimal treatment
methods for this injury, as well as to provide prognostic
information on return to sport following these fractures.

CONCLUSION
Return rates to sport for tibial plateau fractures remain
limited compared to other fractures. ARIF provides the
best return rates. There is limited data regarding return
times to sport. Further research is required to determine
return times to sport, and to improve return rates to
sport, through treatment and rehabilitation optimisation.
Key words: Tibial; Plateau; Fracture; Knee; Return;
Sport; Rate; Time
© The Author(s) 2017. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: We performed a systematic review assessing
all studies which reported return rates and times to
sport following tibial plateau fractures. Twenty-seven
studies were included: All recorded return rates; only
one study recorded return times. One study reported
on conservative treatment; all 27 studies reported on
surgical treatment. The surgical techniques comprised
Open Reduction Internal Fixation (ORIF), ArthroscopicAssisted Reduction Internal Fixation (ARIF) and FrameAssisted Fixation (FRAME). The return rates were: Total
Cohort-70%; conservatively-managed cohort-100%;
surgically-managed cohort-70%; ORIF-60%, ARIF-83%,
FRAME-52%. ARIF provided the best return rates to
sport. Data however is limited, particularly for return
times to sport. Further research in this area is required.
Robertson GAJ, Wong SJ, Wood AM. Return to sport following
tibial plateau fractures: A systematic review. World J Orthop
2017; 8(7): 574-587 Available from: URL: http://www.
wjgnet.com/2218-5836/full/v8/i7/574.htm DOI: http://dx.doi.
org/10.5312/wjo.v8.i7.574

MATERIALS AND METHODS
Literature search

A systematic literature search was carried out in
January 2017 from the following databases: MEDLINE
(PubMed), Cochrane Collaboration Database, EMBASE,
SPORTDiscus, CINAHAL, Google Scholar, Physiotherapy
Evidence Database (PEDro), Scopus and Web of
Science. This was to locate all articles, published in
English language, in peer-reviewed journals, reporting
on return rates and return times to sports following
treatment for tibial plateau fractures. No distinction

INTRODUCTION
[1,2]

Tibial plateau fractures comprise 1% of all fractures ;
despite their limited frequency, due to their intraarticular nature, they commonly result in significant
[2-5]
functional morbidity . These fractures involve either
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Results of search by database (n = 6157):
PubMed/OVID: 1462
Cochrane: 45
Sports discus: 197
EMBASE: 617
CINHAL: 407
Web of Science: 1459
Scopus: 1970
PEDro: 0

Results of search through
Other sources (n = 37100):
Google scholar: 37100

Excluded based on title (n = 42933)

Abstracts assessed for eligibility (n = 324)

Excluded based on abstract (n = 129)

Full text articles assessed for
eligibility (n = 195)
Excluded based on text (n = 171)

Studies retained (n = 24)

Studies retrieved from references (n = 3)
Studies included in systematic review
(n = 27)

Figure 1 Selection of articles for inclusion in the review in accordance with the PRISMA protocol[6].

was made regarding the location or nature of fracture,
nor level and type of sports activity performed. The
keywords used for the search were “tibial”, “plateau”,
“fractures”, “knee”, “athletes”, “sports”, “non-operative”,
“conservative”, “operative”, “return to sport”. There
was no limit regarding the year of publication.
The authors followed the PRISMA (Preferred Report
ing Items for Systematic Reviews and Meta-analyses)
[6]
guidelines to design the review . The abstract of each
publication was independently reviewed by all three
authors (Greg AJ Robertson, Seng J Wong and Alexander
M Wood) to establish its suitability for inclusion within
the review. As per the PRISMA guidelines, the inclusion
[6]
and exclusion criteria for review are listed in Table 1 .
The quality of reporting of meta-analyses flow diagram
in Figure 1 presents the search results and selection
[6]
process for the review . Article categories excluded
from the review included case reports, expert opinions,
literature reviews, instructional courses, biomechanical
reports, and technical notes. If exclusion could not
be confirmed from the abstract alone, the full-text
version of the study was accessed to confirm eligibility.
Review of the reference lists of relevant articles were
also performed to identify additional studies that could
be suitable for inclusion. Discrepancies between the
reviewers’ choice of articles for inclusion were resolved

WJO|www.wjgnet.com

by consensus discussion.
The review database contained data on patient
demographics, mode of injury, pre-operative radiolo
gical investigations, fracture location, fracture classifi
cation, operative and non-operative management tech
niques, rehabilitation protocols, return rates to sport,
return times to sports, rate of fracture union, time to
fracture union, complications, required re-interventions
and predictive factors for return to sports.
The primary outcome measures were return rates
to sport and return times to sport. The secondary out
come measures were return rates to pre-injury level of
sport, rate of fracture union, time to fracture union and
associated complications. Return to sport was defined
as resumption of sporting activities following completion
of treatment; return to pre-injury level of sport was
defined as the return to specified pre-injury level of
sporting activities following completion of treatment.
Return time to sport was defined as: The time period
from commencement of non-operative modalities to
sporting return for conservatively-managed patients;
and the time period from primary surgical treatment to
sporting return for surgically-managed patients. Where
return to sport or fracture union was not possible from
the primary treatment method alone, with requirement
for conversion to a secondary treatment, this was
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[19,31,33]

3 were case series
.
Of the 1134 fractures, 613 (54%) occurred in
male patients, 428 (38%) in female patients, and
93 (8%) failed to specify gender. Ninety-nine of the
[11,12,17,20-23]
fractures were open injuries
. Two patients
[22]
had bilateral tibial plateau fractures . Of the 1134
fractures recorded, sport-related follow-up data was
available for 920 (81.1%). The mean age at the time
[31]
[37]
of injury ranged from 34.8 years
to 52.2 years .
The commonly reported modes of injury were road
traffic accidents, falls from height, pedestrian struck by
motor vehicle and collisions during sports: The most
commonly reported sport was skiing (Tables 2-6).

Table 1 Inclusion and exclusion criteria
Inclusion criteria
Acute tibial plateau fractures
Elite or recreational athletes
Return rate to sporting
activity reported
Return time to sporting
activity reported
Two or more fractures reported
Peer-reviewed journals
English language

Exclusion criteria
Extra-articular proximal tibial
fractures
Stress fractures of the proximal tibial
No sporting outcome data reported
Paediatric fractures (age under 15)
Reviews, case reports, abstracts or
anecdotal articles
Animal, cadaver or in vitro studies

Fracture classification and location

recorded as a failure for the primary treatment method.

Twenty-six of the twenty-seven studies used formal
fracture classifications to describe the fracture ty
[11-17,19-37]
pes
. Six studies used the Schzakter Classifi
[17,20,27-29,32]
cation alone to define fracture pattern
. Five
[13,22,30,35,37]
studies used the AO/OTA classification alone
.
Three studies used the Hohl and Moore Classification
[14,19,24]
alone
. Twelve used both the AO/OTA and the
[11,12,15,16,21,23,25,26,31,33,34,36]
Schzakter Classification
. One
study reported on postero-lateral tibial plateau fractures
[18]
with no classification used .
The reported fracture configurations from each
study are recorded in Tables 2-6. Four studies in
the ARIF cohort, restricted patient inclusion to lowenergy fracture patterns (Schatzker I-III, AO/OTA
[27,30,31,33]
A-B)
. There were no restriction of fracture
[11-19]
[11,12,20-24]
types in the ORIF
and FRAME
cohorts.
[18]
One study reported on undisplaced fractures ; all 27
[11-37]
studies reported on displaced fractures
. Seven
studies included open fractures: All used the GustilloAnderson Classification to classify the soft tissue
[11,12,17,20-23]
damage
.
Twenty-one studies recorded associated injuri
[11-14,16-22,24-30,32,34-36]
es
. For twelve studies, the reported
injuries comprised solely of intra-articular knee
[12,14,16,18,19,28-30,32,34-36]
injuries
. For six studies, the reported
injuries comprised both intra-articular knee injuries and
[11,17,21,22,24,25]
non-knee-related trauma injuries
. For three
studies, the reported injuries comprised solely of non[13,20,27]
knee-related trauma injuries
. The commonest
intra-articular knee injuries were meniscal tears, tibial
spine avulsions fractures, anterior cruciate ligament (ACL)
ruptures, posterior cruciate ligament ruptures and medial
[11,12,14,16-19,21,22,24,25,28-30,32,34-36]
.
collateral ligament rutpures
The non-knee-related trauma injuries comprised
head, chest and abdominal traumatic injuries, as well
as associated spinal, upper limb and lower limb fra
[11,13,17,20-22,24,25,27]
ctures
.
Of the 920 tibial plateau fractures with follow[11-37]
up data, 917 were surgically managed
and 3
[18]
were conservatively managed . Of the surgically
[11-19]
managed fractures, 193 were treated with ORIF
,
[24-34]
253 were treated ARIF
and 262 were treated with
[11,12,20-24]
FRAME
. For 209 fractures, the outcome data

Quality assessment

The modified Coleman Methodology Score (CMS) was
[7]
used to assess the quality of the included papers . This
is a 10-point-criteria validated scoring system, which
has been previously used in multiple similar systematic
[7-10]
reviews
. The scoring methodology utilised is that
[7]
presented by Del Buono et al . This provides a final
score ranging from 0 to 100, indicating the quality of
[7]
study included . Two of the authors (Greg AJ Robertson
and Alexander M Wood) performed scoring of each of
the included studies. Using the intra-class correlation
co-efficient statistic, the inter-observer reliability of the
scores was noted as 0.91 (95%CI: 0.89-0.93).

Statistical analysis

Meta-analysis comparisons were performed for return
rates to sport between cohorts of the synthesis
data of sufficient size. There was insufficient data to
perform meta-analysis comparisons on return times to
sport. The meta-analysis was performed on RevMan
Version 5.3 (The Cochrane Group). Odds ratios (ORs),
with a random effects model, were used to assess
comparisons between the dichotomous data. The
heterogeneity of included studies was analysed with
2
2
the I statistic and was judged to be significant if I
was > 50%. The significance level was P < 0.05.

RESULTS
Search

The details of the selection process for the included
articles are listed in Figure 1. In total, 324 unique
abstracts and 195 unique articles were assessed.

Patient demographics

[11-37]

We identified 27 relevant publications
, published
[18]
[14]
from 1988
to 2016 , focusing on clinical and
functional outcomes of patients who returned to sports
activity after tibial plateau fractures (Tables 2-6). One
[11]
was a randomised controlled trial (RCT) , 7 were
[14,16,25,26,28,30,32]
prospective cohort studies
, 16 were
[12,13,15,17,18,20-24,27,29,34-37]
retrospective cohort studies
and
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Table 2 Conservatively managed fractures - only patients with follow-up data included
Ref.

N Study
Mean
Treatment Mode of
design follow-up
injury

Waldrop et al[18]
(1988)

3

RCS

59 mo

Knee
immobili
sation

Falls
RTA
skiing

Report IA Coleman Return Return Return Return Rate Time to
union
of
time
rate
rate by rate to
of IA injury score
treatment same (range) union (range)
injuries repair
modality level of
sport

Fracture
types

Posterolateral
(undisplaced)

Yes

Yes

69

3/3 Cons: 3/3
3/3
(100%) (100%) (100%)

N/A

N/A

N/A

Mean values unless otherwise stated. RCS: Retrospective cohort study; RTA: Road traffic accident; Cons: Conservative; N/A: No data available; IA: Intraarticular.

Table 3 Fractures treated by Open Reduction Internal Fixation - only patients with follow-up data included
Ref.

n Study Mean

Treat
ment

Mode of
injury

Fracture
types

Ahearn et al[12]
(2014)

21 RCS

40.5
mo

PF (21)

39 mo

PF (5)

Falls
RTA
pedestrian
Skiing (4)
Falls (1)
Falls
RTA
Pedestrian
Sports
Work
Cycling
N/A

Schatzker
VI
Bicondylar
Moore
type II
Schatzker
V and VI

RTA (5)
Falls (5)
Work (2)
Sport (1)
Skiing (15)

design followup

Brunner et al[19]
(2009)
Canadian
Orthopaedic
Trauma
Society[11]
(2006)

5

CS

33 RCT

24 mo PF (33)

Chang et al[16]
(2014)

16 PCS

28.7
mo

PF (16)

Keogh et al[13]
(1992)

13 RCS

17 mo

PSF
(13)

Morin et al[14]
(2016)

15 PCS

18.2
mo

SF (15)

Stevens et al[17]
(2001)

46 RCS 100 mo PF (46)

van Dreumel et al[15] 26 RCS
(2015)

Waldrop et al[18]
(1988)

3 RCS

Report IA injury Coleman Return Return
repair
score
rate
rate by
of IA
treatment
injuries
modality

Return
rate to
same
level
of
sport

Return
time
(range)

Rate
of
union

Time
to
union
(range)

No

Not
reported

62

14/21 PF: 14/21 4/21
(67%)
(67%)
(19%)

N/A

Yes

Yes

61

N/A

N/A

N/A

Yes

Yes

74

5/5
PF: 5/5 N/A
(100%) (100%)
4/33 PF: 4/33 4/33
(12%)
(12%)
(12%)

N/A

N/A

N/A

Schatzker
VI
AO/OTA
C2-3

Yes

Yes

66

14/16 PF: 14/16 14/16
(88%)
(88%)
(88%)

N/A

16/16
(100%)

20.2
wk

Schatzker
I-VI

No

Not
reported

45

11/13
(85%)

N/A

N/A

N/A

N/A

PosteroMedial
Moore
Type I
Schatzker
I-VI

Yes

Yes

73

13/15 SF: 13/15 0/15
(87%)
(87%)
(0%)

N/A

N/A

N/A

Yes

Yes

70

21/46 PF: 21/46 6/46
(46%)
(46%)
(13%)

N/A

No

Not
reported

79

15/26 SF: N/A 15/26 6.9 (2-18)
(58%) PF: N/A (58%)
mo
(median)

N/A

N/A

Yes

Yes

69

18/18 PF: 6/6 17/18
(100%) (100%) (100%)
ORBG:
12/12
(100%)

N/A

N/A

RTA (13)
Pedestrian
(13) Falls (9)
Sports (6)
Work (2)
74 mo SF PF Falls (57%) Schatzker
RTA (25%)
I-VI
Other (14%) AO/OTA
B1-C3
59 mo PF (6)
Falls
PosteroORBG
RTA
Lateral
(12)
Skiing
(displaced)

PSF:
11/13
(85%)

N/A

21/21 N/A
(100%)

46/46 N/A
(100%)

Mean values unless otherwise stated. RCS: Retrospective cohort study; PCS: Prospective cohort study; RCT: Randomised controlled trial; CS: Case series;
ORIF: Open reduction internal fixation; PF: Plate fixation; SF: Screw fixation; PSF: Percutaneous screw fixation; ORBG: Open reduction and bone grafting;
RTA: Road traffic accident; Pedestrian - Pedestrian struck by Motor Vehicle; AO/OTA: Arbeitsgemeinschaft für Osteosynthesefragen/Orthopaedic Trauma
Association; N/A: No data available; IA: Intra-articular.

Choice of radiological imaging

was reported within combined surgical cohorts, with
[35-37]
no differentiation for treatment method used
.

WJO|www.wjgnet.com
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Table 4 Fractures treated by Arthroscopic-Assisted Reduction and Internal Fixation - Only patients with follow-up data included
Ref.

n

Chan et al[26]
(2003)

18

PCS

48 mo

APF
(18)

Chan et al[25]
(2008)

54

PCS

87 mo

APF
(54)

Chiu et al[34]
(2013)

25

RCS

86 mo

APF
(25)

Duan et al[29]
(2008)

39

RCS

34 mo APSF
(37)

Gill et al[28]
(2001)

25

PCS

Guanche et al[31] 5
(1993)
Holzach et al[30] 15
(1994)

Study Mean Treat Mode
of
design follow- ment
injury
up

RTA Schatzker
(17) V and VI
Falls
(1)
RTA Schatzker
(50)
I-VI
Falls
(4)
N/A Schatzker
IV-VI

RTA Schatzker
(19)
I-V
Falls
(11)
Sports
(9)
24 mo APSF Skiing Schatzker
(25)
(25)
I-IV

CS

N/A

PCS

35.3
mo

31

PCS

36 mo

Itokazu et al[24] 16
(1996)

RCS

30 mo

Kampa et al[27]
(2016)

20

RCS

30 mo

Pizanis et al[33]
(2012)

5

CS

24 mo

Hung et al[32]
(2003)

Return
Return
Return
Report IA injury Coleman Return
time
rate to
repair
score
rate
rate by
of IA
treatment same level (range)
injuries
of sport
modality

Fracture
types

APSF N/A Schatzker
(5)
I-III
APSF Skiing AO/OTA
(10)
(15) B2.2 and
B3.1
APF RTA Schatzker
(31)
(30)
I-VI
Falls
(1)
APSF N/A
Hohl II
(5)
and III
ACF
(7)
APF
(4)
APSF Falls Schatzker
(20) (52%)
I-III
Sport
(48%)
APF N/A AO/OTA
(5)
B2 and B3

Rate of Time to
union
union
(range)

Yes

Yes

68

13/18
(72%)

APF:
13/18
(72%)

13/18
(72%)

N/A

N/A

N/A

Yes

Yes

80

48/54
(89%)

APF:
48/54
(89%)

48/54
(89%)

N/A

54/54
(100%)

N/A

Yes

Yes

73

22/25
(88%)

22/25
(88%)

N/A

25/25
(100%)

N/A

Yes

Yes

57

30/39
(77%)

APF:
22/25
(88%)
APSF:
30/39
(77%)

30/39
(77%)

N/A

39/39
(100%)

12
(11-14)
wk

Yes

Yes

79

21/25
(84%)

N/A

N/A

N/A

No

55

N/A

76

5/5
(100%)
N/A

N/A

Yes

Not
reported
Yes

Yes

Yes

76

Yes

Yes

49

Yes

Yes

71

No

Not
reported

61

APSF:
21/25
21/25
(84%)
(84%)
5/5 APSF: 5/5 5/5 (100%)
(100%)
(100%)
13/15
APSF:
13/15
(87%)
13/15
(87%)
(87%)
26/31
APF:
26/31
(84%)
26/31
(84%)
(84%)
16/16 APSF: 5/5
(100%)
(100%)
ACF: 7/7
(100%)
APF: 4/4
(100%)
10/20
APSF:
(50%)
10/20
(50%)
5/5
(100%)

N/A

N/A

N/A

31/31
(100%)

12
(11-14)
wk

16/16
(100%)

N/A

16/16
(100%)

N/A

10/20
(50%)

N/A

20/20
(100%)

N/A

N/A

N/A

N/A

APF: 5/5 5/5 (100%)
(100%)

Mean values unless otherwise stated. RCS: Retrospective cohort study; PCS: Prospective Cohort Study; CS: Case series; APSF: Arthroscopic-assisted
reduction and percutaneous screw fixation; ACF: Arthroscopic-assisted reduction and cement filling; APF: Arthroscopic-assisted plate fixation; RTA: Road
traffic accident; AO/OTA: Arbeitsgemeinschaft für Osteosynthesefragen/Orthopaedic Trauma Association; NA: No data available; IA: Intra-articular.

Table 5 Fractures treated by frame application - only patients with follow-up data included
Ref.

n

Ahearn et al[12]
(2014)

15

Study Mean
design followup

RCS

41 mo

Treat
ment

Frame
and IF
(15)

Mode of
injury

Fracture
types

Falls
Schatzker VI
RTA
(Bicondylar)
Pedestrian

Report IA injury Cole Return Return
Return
of IA
repair man rate
rate by
rate to
injuries
score
treatment
same
modality level of
sport
No

Not
reported

62

11/15
(73%)

Frame
and IF:
11/15
(73%)

3/15
(20%)

Return Rate of Time to
time
union
union
(range)
(range)

N/A

15/15
(100%)

N/A

NonBridging
Frames
(15)
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Chin et al[20]
(2005)

18

RCS

Canadian
Orthopaedic
Trauma
Society[11]
(2006)

33

RCT

Itokazu et al[24]
(1996)

1

RCS

Katsenis et al[21]
(2005)

46

RCS

28 mo

RTA
Schatzker V
Pedestrian
and VI
Falls
Skiing
Cycling

Bridging
Frames
(3)
NonBridging
Frames
(15)
24 mo Frame
Falls
Schatzker V
and IF
RTA
and VI
(33)
Pedestrian
Sports
Bridging
Work
Frames
Cycling
(4)
NonBridging
Frames
(29)
30 mo Arthro
N/A
Hohl II and
Frame
III
(1)
NonBridging
Frame
(1)
38 mo Frame
and IF
(46)

Katsenis et al[22] 127
(2009)

RCS

60 mo
(mini
mum)

Weigel et al[23]
(2002)

RCS

98 mo

22

Frame
and IF
(16)
Arthro
Frame
(2)

Bridging
Frames
(30)
NonBridging
Frames
(16)
Frame
and IF
(127)
Bridging
and
NonBridging
Frames
(127)
Frame
and IF
(22)

No

Not
reported

61

15/18
(83%)

Frame
and IF:
N/A
Arthro
Frame:
N/A

7/18
(39%)

N/A

15/18
(83%)

14
(11-22)
wk

Yes

Yes

74

10/33
(30%)

Frame
and IF:
10/33
(30%)

10/33
(30%)

N/A

N/A

N/A

Yes

Yes

49

1/1
(100%)

Arthro
Frame:
1/1
(100%)

1/1
(100%)

N/A

1/1
(100%)

N/A

45/46
(98%)

13.5
(11-18)
wk

RTA
Falls

Schatzker
V and VI
AO/OTA
C1-3

Yes

Not
reported

72

25/46
(54%)

Frame
and IF:
25/46
(54%)

N/A

N/A

RTA (96)
Falls (29)
Sports (2)

AO/OTA
C1-3

Yes

Not
reported

68

68/127
(54%)

Frame
and IF:
68/127
(54%)

N/A

N/A

No

Not
reported

54

7/22
(32%)

Frame
and IF:
7/22
(32%)

N/A

N/A

RTA (16)
Schatzker
Fall (3)
II, IV, V and
Pedestrian
VI
(2)
AO/OTA
Non- Assault (1)
C1-3
Bridging Sport (1)
Frames Crush (1)
(22)

126/127 13.7
(99%) (10-20)
wk

N/A

N/A

Mean values unless otherwise stated. RCS: Retrospective cohort study; PF: Plate fixation, PSF: Percutaneous screw fixation; APSF: Arthroscopic
Percutaneous screw fixation; Arthro Frame: Arthroscopic-assisted frame application; Arthro Frame and IF: Arthroscopic-assisted frame application with
internal fixation; RTA: Road traffic accident; AO/OTA: Arbeitsgemeinschaft für Osteosynthesefragen/Orthopaedic Trauma Association; N/A: Data not
available; IA: Intra-articular.
[11-37]

[14,16,19,20,22,24,25,29,30,32,34]

assessment of the fractures
. Eleven studies reported
using a combination of plain radiographs and CT Scans
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Table 6 Surgical cohorts with combined outcome data - only patients with follow-up data included
Ref.

n

Kraus et al[36]
(2012)

79

RCS

53 mo

Loibl et al[37]
(2013)

92

RCS

94 mo

Scheerlinck et al[35] 38
(1998)

RCS

Study Mean Treatment Mode of Fracture Report IA injury Coleman Return Return rate Return Return Rate Time
to
of
rate to time
repair
score
rate
by
injury
types
of IA
design followsame (range) union union
treatment
injuries
up
(range)
level
modality
of
sport
PF
PSF
APSF

PF
PSF
ARSF
62 mo APSF (30)
Arthro
Frame (2)
Arthro
Frame and
IF (6)

Sports Schatzker
(54%)
I-VI
RTA
AO/
(20%)
OTA
Falls
A2-C3
(18%)
Skiing
AO/
(92)
OTA
B1-C3
N/A
AO/
OTA
B1-C3

Yes

Yes

47

65/79
(82%)

ORIF: N/A
PSF: N/A
APSF: N/A

N/A

N/A

N/A

N/A

No

Not
reported

55

81/92
(88%)

ORIF: N/A
PSF: N/A
APSF: N/A
32/38 APSF: N/A
(84%)
Arthro
Frame: N/A
Arthro
Frame and
IF: N/A

57/92
(62%)

N/A

N/A

N/A

Yes

Yes

68

24/38
(63%)

N/A

N/A

N/A

Mean values unless otherwise stated. RCS: Retrospective cohort study; PF: Plate fixation; PSF: Percutaneous screw fixation; APSF: Arthroscopic
percutaneous screw fixation; Arthro frame: Arthroscopic-assisted frame application; Arthro frame and IF: Arthroscopic-assisted frame application with
internal fixation; RTA: Road traffic accident; AO/OTA: Arbeitsgemeinschaft für osteosynthesefragen/orthopaedic trauma association; N/A: Data not
available; IA: Intra-articular.
[21,26-28]

and MRI Scans for fracture imaging

.

graft substitute was used in one study to augment
[16]
fixation .
For the ARIF cohort, surgical techniques comprised
reduction of the fracture under arthroscopic guidance
[24-34]
followed by internal fixation
. Depending on the
severity of the fracture, the internal fixation ranged
from cannulated screws to locked plate fixation (Table
4). Concomitant management of intra-articular injuries
[24-30,32,34]
was performed in nine studies
. Bone graft
[25-27,29,30,32]
was used in six studies to augment fixation
;
synthetic bone graft substitute was used in four studies
[27,28,33,34]
to augment fixation
.
For the FRAME cohort, surgical techniques com
prised fracture reduction by traction and open inter
[11,12,20-24]
vention, followed by Frame Application
. In six
studies, limited internal fixation was performed as part
[11,12,20-23]
of the procedure
. In two studies, reduction of
the fracture was assisted by arthroscopic visualisation
[20,24]
of the fracture
. Four studies used either bridging or
non-bridging frames, with bridging frames reserved for
[11, 20-22]
cases with significant knee joint instability
; three
[12,23,24]
studies used non-bridging frame exclusively
(Table 5). Concomitant management of intra-articular
[11,24]
injuries was performed in two studies
. Bone graft
[11,12,20]
was used in three studies to augment fixation
;
synthetic bone graft substitute was used in two studies
[21,22]
to augment fixation
.
Post-operative rehabilitation regimes were reported
[11-22,24-37]
by all but one study
. These comprised limited
[11-22, 24-37]
weightbearing for 6 to 12 wk
. There was a
variety of range of motion (ROM) protocols based on
the severity of fracture, the surgical technique used
and associated injuries: Some studies advocated full

Study design

The mean CMS for all the studies was 65.5 (range
[11-37]
45-80) (Tables 2-6)
. For the study reporting
on conservative management, the CMS was 69
[18]
(Table 2) . For the studies reporting on surgical
management, the mean CMS was 65.5 (range 45-80)
[11-37]
(Tables 3-6)
. For the ORIF cohort, the mean CMS
[11-19]
was 66.6 (range 45-79) (Table 3)
. For the ARIF
cohort, the mean CMS was 67.7 (range 49-80) (Table
[24-34]
4)
. For the FRAME cohort, the mean CMS was 62.9
[11,12,20-24]
(range 49-74) (Table 5)
.

Management

Conservative management: This comprised of knee
immobilisation for 4 to 8 wk, during which the patient
[18]
performed quadriceps strengthening exercises .
Following this, the patients commenced range of
motion exercises, with progressive weightbearing and
[18]
physiotherapy .
Surgical management: The surgical technique could
be categorised into three main categories: ORIF, ARIF,
FRAME.
For the ORIF cohort, surgical techniques comprised
open reduction of the fracture followed by internal
[11-19]
fixation
. Depending on the severity of the frac
ture, the internal fixation ranged from cannulated
screws to locked plate fixation (Table 3). Concomitant
management of intra-articular injuries was performed
[11,14,16-19]
in six studies
. Bone graft was used in three
[11,12,19]
studies to augment fixation
; synthetic bone
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Return rates to sport for tibial plateau fractures
1000
900

No of patient

800
700
600

No return

500

Return

400
300
200
100
0
Conservative

Surgical

ARIF

ORIF

FRAME

Treatment method

Figure 2 Return rates to sport for tibial plateau fractures. ARIF: Arthroscopic-Assisted Reduction Internal Fixation; ORIF: Open Reduction Internal Fixation;
FRAME: Frame-Assisted Fixation.
Return rates to pre-injury level of sport for tibial plateau fractures
700
No return
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Return

No of patients
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Surgical

ARIF
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FRAME

Treatment method

Figure 3 Return rates to pre-injury level of sport for tibial plateau fractures. ARIF: Arthroscopic-Assisted Reduction Internal Fixation; ORIF: Open Reduction
Internal Fixation; FRAME: Frame-Assisted Fixation.
[11,16,32,35]

ROM exercises immediately post-operative, while
other advised knee immobilisation for 4 to 6 wk post[11-22,24-37]
operative
.

Surgery Knee Score (4 studies)

Return rates to sports

Conservative management: The return rates for the
conservatively-managed tibial plateau fractures are
provided in Table 7 and Figure 2.
The return rates to pre-injury level sport for the
conservatively-managed tibial plateau fractures are
provided in Table 7 and Figure 3.

Associated surgical procedures

Seventeen of the studies reported concomitant manage
ment of intra-articular knee injuries at the time of
[11,14,16-19,24-30,32,34-36]
surgical procedures
. These included
meniscal repair, partial and total (medial or lateral)
meniscectomy, tibial spine avulsions fixation and ACL
[11,14,16-19,24-30,32,34-36]
re-attachment/repair
.

Surgical management: The return rates for the
various methods of surgical management are provided
in Table 7 and Figure 2.
On meta-analysis of the synthesis data, the return
rates for the ARIF cohort were found to be significant
higher than both: The return rates for the ORIF cohort
2
(OR = 3.22, 95%CI: 2.09-4.97, P < 0.001; I = N/A);
and the return rates for the FRAME cohort (OR 4.33,
2
95%CI: 2.89-6.50, P < 0.001; I = N/A). There was no
significant difference between the return rates of the
ORIF cohort and the FRAME cohort (OR 1.35, 95%CI:
2
0.92-1.96, P = 0.122; I = 0%, P = 0.40). The return
rates to pre-injury level sport for the various methods

Functional assessment

Twenty-six of the studies used validated scoring systems
[11-30,32-37]
to assess post-intervention functional status
.
[18]
These included both the conservatively managed
[11-30,32-37]
and surgically-managed patients
. The only
study not to use a validated scoring systems was in
[31]
the ARIF cohort . The most commonly used scores
[13,25,26,28,29,33,34]
were the Rasmussen Score (7 studies)
,
[14,19,27,33,36]
the Lysholm Knee Score (6 studies)
, the
Short-Form 36 (SF-36) health status questionnaire
[11,12,17,19,20,23]
(6 studies)
and the Hospital for Special
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Table 7 Summary of the return times to sport, return rates to sport, times to union and rates of union by treatment modality
n

Return rates to sport

Return times to
sport

Return rate to pre-injury level

All[11-37]

920

642/920 (70%)[11-37]

6.9 mo (median)[15]

374/628 (60%)[11,12,14-18,20,24-35,37]

Non-surgical[18]
Surgical[11-37]

3
917

3/3 (100%)[18]
639/917 (70%)[11-37]

N/A
6.9 mo (median)[15]

3/3 (100%)[18]
371/625 (59%)[11,12,14-18,20,24-35,37]

Mode of treatment

(total)

Rates of union

Mean times to
union

475/480 (99%)[12,16,17,20-22,24- 13.6 wk[16,20-22,29,32]
27,29,31,34]

N/A
N/A
475/480 (99%)[12,16,17,20-22,24- 13.6 wk[16,20-22,29,32]
27,29,31,34]

Surgical
ORIF[11-19]
ARIF[24-34]
FRAME[11,12,20-24]
Non-specific
surgical cohort[35-37]

193
253
262
209

115/193 (60%)[11-19]
209/253 (83%)[24-34]
137/262
(52%)[11,12,20-24]
178/209 (85%)[35-37]

6.9 mo (median)[15]
N/A
N/A

60/175 (34%)[11,12,14-18]
209/253 (83%)[24-34]
21/67
(31%)[11,12,20,24]
81/130 (62%)[35,37]

N/A

83/83 (100%)[12,16,17]
190/190 (100%)[24-27,29,31,34]
202/207
(98%)[12,20-22,24]
N/A

20.2 wk[16]
12.0 wk[29,32]
13.7 wk[20-22]
N/A

ORIF: Open Reduction Internal Fixation; ARIF: Arthroscopic-Assisted Reduction Internal Fixation; FRAME: Frame-Assisted Fixation; NA: No data
available.
[12,20-22,24]

of surgical management are provided in Table 7 and
Figure 3.
On meta-analysis of the synthesis data, the return
rates to pre-injury level sport for the ARIF cohort were
found to be significant higher than both: The return
rates to pre-injury level sport for the ORIF cohort (OR
2
9.10, 95%CI: 5.80-14.29, P < 0.001; I = N/A); and
the return rates to pre-injury level sport for the FRAME
cohort (OR = 10.40, 95%CI: 5.65-19.15, P < 0.001;
2
I = N/A). There was no significant difference between
the return rates to pre-injury sport of the ORIF cohort
and the FRAME cohort (OR 1.14, 95%CI: 0.63-2.09, P
2
= 0.664; I = 3%, P = 0.31).

was 98%
[20-22]
13.7 wk
.

Complications

Conservative management: For the conservativelymanaged tibial plateau fractures, there were no
[18]
complications reported .
Surgical management: For the ORIF cohort, 8
[11-13,15-19]
of the studies reported complications
: One
[14]
study reported no complications . The reported
complications included wound infection (0%-40%),
prominent metalwork (0%-56%), post-operative
knee stiffness requiring intervention (0%-8%), nerverelated symptoms (0%-6%), and loss of fixation
[11-19]
requiring revision (0%-10%)
. Removal of
metalwork ranged from 0%-56% (mean 27%); re[11-19]
intervention rate ranged 0%-93% (mean 39%)
.
For the ARIF cohort, nine of the studies reported
[24-30,32,34]
complications
; two studies reported no
[31,33]
complications
. The reported complications included
wound infection (0%-7%), prominent metalwork
(0%-20%), post-operative knee stiffness requiring
intervention (0%-8%), DVT (0%-10%), nerve-related
symptoms (0%-20%), loss of fixation requiring
[24-34]
revision (0%-3%)
. Removal of metalwork ranged
from 0%-20% (mean 2%) and re-intervention rate
[24-34]
ranged 0%-20% (mean 4%)
.
For the FRAME cohort, all studies reported com
[11,12,20-24]
plications
. These included pin site infection
(0%-57%), nerve-related symptoms (0%-10%), DVT
(0%-13%) delayed union (0%-14%) post-treatment
knee stiffness requiring intervention (0-5%), and
post-treatment mal-alignment requiring intervention
[11,12,20-24]
(0%-18%)
. All cases required frame removal;
beyond this, re-intervention rate ranged 0%-35%
[11,12,20-24]
(mean 14%)
.

Return times to sports

Conservative management: There were no reported
return times for the conservatively-managed tibial
plateau fractures (Table 7).
Surgical management: Only one study on the
surgically managed fractures reported return times to
sport. This was from the ORIF cohort. The reported
return time was 6.9 mo (median) with a range of 2 to
[15]
18 mo . This represented a return time to full level
[15]
sport .

Fracture union

Conservative management: The study reporting on
conservatively-managed fractures, did not record post[18]
treatment fracture union .
Surgical management: Fracture union was recorded
[12,16,17,20-22,24-27,29,31,34]
in 13 studies
, with all 13 studies
[12,16,17,20-22,24-27,29,31,34]
recording rates of union
and only
[16,20-22,29,32]
6 studies recording times to union
(Table
7). For those managed by ORIF, the union rate was
[12,16,17]
100%
and the mean time to union was 20.2
[16]
wk . For those managed by ARIF, the union rate was
[24-27,29,31,34]
100%
and the mean time to union was 12.0
[29,32]
wk
. For those managed by FRAME, the union rate
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[11]

opaedic Trauma Society , comparing ORIF to FRAME
for Schatzker VI fractures, found that there was a
trend towards earlier return to pre-injury sporting
activity levels at 6 mo (P = 0.031) and 12 mo (P =
0.024) post-injury for FRAME compared to ORIF. This
difference, however, disappeared at 24 mo post-injury
[11]
(P = 0.128) .
These results are in keeping with those from
[12]
Ahearn et al , who found there was no significant
long-term difference between FRAME and ORIF, in
terms of return to sporting activities, at a mean followup of 41 mo.
[37]
Loibl et al
noted poorer outcomes regarding
return to sport for the more severe fracture types
(AO/OTA B3 and C3) They also found that participation
in downhill skiing post-injury decreased more for
patients 61 years and older (56% decline) compared
to patients younger than 60 years (45% decline):
Post-injury frequency of sports (r = 0.22, P < 0.05)
and duration of sports (r = 0.25, P < 0.05) was weakly
[37]
correlated with the patient’s age at injury .
[36]
Kraus et al
found that, while patients with highenergy fracture patterns (AO/OTA Type C) could
continue to participate in sports post-injury, at a fre
quency and duration similar to those of low-energy
fracture patterns (AO/OTA Type A and B) (P = 0.357),
the variety of sports they could return to was signifi
cantly reduced (P < 0.004). Conversely, however, they
found that the presence of a concomitant ligamentous
injuries was not associated with a poorer return to
[36]
sporting activity (P = 0.365) .

ment offered a good return rates to sport at 100%.
Similarly, return rates to previous level of sport were
very satisfactory at 100%. However, this was from
a cohort of three fractures, on which there were no
[18]
return times reported : This reflects a significant
limitation of data in this area. Despite this, the rate
of persisting symptoms and complications following
[18]
this treatment was 0% . Thus, with the restricted
evidence available, conservative management appears
to be a very acceptable treatment for undisplaced
fractures. Clinicians should, however, remain vigilant
for fracture displacement during follow-up: If this is
[3]
occurs, surgical management should be offered .
From our data we found that surgical management
offered limited return rates to sport at 70%. Again,
the evidence in this area was restricted, with only
one study in this cohort reporting return times to
[15]
sport . Despite such limitations, with the reported
median return time of 6.9 mo, it appears that sporting
rehabilitation following such injuries is notably
[15]
prolonged . Despite the restricted reporting on return
times to sport, there was sufficient data on return
rates to sport to allow comparison between the three
main treatment methods: ORIF, ARIF and FRAME.
ARIF offered the best return rates at 83%, with a
similar value for return to pre-injury level of sport. In
comparison, the return rates for ORIF and FRAME were
60% and 52% respectively, and the return rate to preinjury level of sport were 34% and 31%. The positive
findings for ARIF are in keeping with the current
literature: A recent systematic review found ARIF to
provide encouraging clinical and radiological outcomes
[2]
from an assessment of 12 studies . It has been
suggested that this technique provides the surgeon
with a superior assessment of fracture reduction intraoperatively, as well as allowing direct intra-operative
assessment and management of concomitant intra[2]
articular knee injuries . Indeed, within our review,
9 of the 11 studies using ARIF, reported associated
[24-30,32,34]
arthroscopic procedures at time of surgery
.
However, to note, six of the nine studies in the ORIF
cohort also reported associated management of intraarticular injuries, with a number of these studies
avoiding arthroscopic-assisted reduction due to the
[11,14,16-19]
complexity of fractures encountered
. It has
been noted that the use of arthroscopic-assisted
reduction techniques for Schatzker V and VI fractures
can significantly prolong operating time, and increase
the risk of post-operative infection and compartment
[38]
syndrome . Certainly, on assessment of the fracture
types recorded in the studies of the ARIF cohort, at
least four studies restricted the technique to lowenergy fracture patterns (Schatzker I-III, AO/OTA
[27,30,31,33]
Type A and B)
. In comparison, there were no
[11-19]
such restrictions of fracture types in the ORIF
and
[11,12,20-24]
FRAME
. cohorts. Thus, it is likely that selection
of fracture type had a confounding influence on the
[36,37]
results from our review
. Nevertheless, it appears
that, particularly for the lower-energy fracture patterns,

DISCUSSION
The main findings of this review are that seventy
percent of patients with a tibial plateau fracture
returned to sport following injury, with only sixty
percent able to return to their pre-injury level of sport.
Conservative management offered very acceptable
results for undisplaced fractures, with a return to
sport rate of 100%. Regarding surgical techniques for
displaced fractures, ARIF offered the best return rates
at 83%; however, such results were likely influenced
by less severe fracture patterns being more amendable
to this technique. There was no difference seen in
return rates between ORIF and FRAME. There was a
significant limitation in the reporting of data with only
one studies reporting return times to sport for this
fracture type.
In comparison to previous similar systematic
reviews, the methodological quality of the studies in
this review was improved, with a mean modified CMS
[7-10]
of 66
. In keeping with this, there was one recorded
[11]
RCT . However, all other included studies comprised
[11-37]
Level 2 to 4 evidence
, demonstrating a need for
further high quality research in this field to better
define the optimal treatment modalities for these
injuries.
From our data we found that conservative manage
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ARIF offers athletes the best possibility to return to
sport post-treatment.
Other notable findings were that FRAME offered
a quicker return to pre-injury sporting levels than
[11]
ORIF for Schatzker V and VI fractures . This may
reflect a lesser insult to the surrounding soft tissue
with FRAME compared to ORIF, so enabling a quicker
[11]
return of function . However, return rates to sport
for the two techniques, beyond 2 years follow-up,
[11,12]
from two studies, showed no difference
: Thus
it remains debatable if FRAME is truly better than
ORIF in allowing return to sport following high energy
bicondylar tibial plateau fractures. Further notable
findings were that two other studies found that return
to sport following tibial plateau fractures was adversely
affected by increasing severity of fracture pattern and
[36,37]
by advancing age of the patient
. It would appear
that for increasing severity of fracture pattern, with
the associated damage to cartilage and surrounding
structures, recovery of sporting function in the knee
[36,37]
becomes more challenging
. Such effects are then
confounded by increasing age of the patient, through
the reduced physiological reserve and reduced healing
[36,37]
potential that is often associated with this
.
In comparison to previous studies, there was an
improvement in the reporting of both rehabilitation
[7-10]
methods and functional outcome scores
. All but one
of the studies reported comprehensive rehabilitation
protocols, with the majority providing detailed descri
ptions of weight-bearing status, immobilisation method
[11-22,24-37]
and range of motion protocols
. Similarly, twentysix of the twenty-seven studies used formal validated
scoring methods to allow assessment of post-treatment
[11-30,32-37]
function
.
Assessment of the rehabilitation methods revealed
there was notable variation between the techniques.
These were largely centred on range of motion protocols
[11-22,24-37]
and methods of post-operative immobilisation
.
With the numbers available, it was not possible to
assess the effect of variation in rehabilitation methods
on return to sport. Appreciably, such variations are
guided by the severity of the injury and associated dam
[11-22,24-37]
age to the surrounding ligaments
. However,
with the considerable variations observed, it appears
there is definite ability, within future studies, to assess,
refine and optimise rehabilitation techniques.
The most notable finding, in comparison to pre
[7-10]
vious similar reviews
, was the significant lack
of reporting on return times to sport. This, in part,
reflects the limited description of return to sport in the
included studies, with this often being briefly reported
[11-37]
a secondary outcome measure
. However, this also
reflects the prolonged rehabilitation associated with
such fractures, with return to sport often outdating
[3,15]
the standard follow-up duration for these injuries
.
Nevertheless, the restricted reporting on return to
sport for these fractures was a significant shortcoming,
limiting both inter-study comparisons and collection

WJO|www.wjgnet.com

of certain relevant details such as return to pre-injury
[7-10]
level of sport
. Future studies should aim to provide
more comprehensive descriptions of return rates and
times to sport, detailing the level of sport to which the
athlete returned, as well as the time taken to return to
both training and full-level sport.

There are several limitations to this review

Firstly, due to the limited reporting in most studies, it
was not possible to develop synthesis data for return
times to sport for this injury. Given the usefulness
of such information for athletes and clinicians alike,
future studies should be encouraged to record such
information as able.
Similar to this, due to the paucity of reporting in
the included studies, it was not possible to analyse
the synthesis data for the effect of certain factors
such as fracture severity, concomitant injuries, and
required re-intervention on sporting return. Given the
importance of such data on treatment decisions and
final outcome, the generalised data provided can be of
limited value for the individual athlete. However, the
authors have tried to illustrate such information, where
possible, including details on fracture severity, the
presence of associated intra-articular injuries and rates
of complications and further surgery accordingly.
Thirdly, the reporting of return rates to sport
throughout the studies was limited. Few provided
comprehensive descriptions, with the majority only
providing a brief summary of sporting outcomes.
This limits our ability to compare sporting outcome
both between studies as well as between treatment
modalities. In order to limit this effect, sporting out
come was divided in two distinct categories (return to
sport, return to same level of sport), enabling a clear
outcome from each study.
Lastly, due to the limited size of certain subcohorts within the synthesis data, it was only possible
to perform six meta-analysis comparisons: further
comparisons between sub-sets of the surgical techni
ques would have been preferable but unfortunately this
was not possible due to sub-cohort size.
In conclusion, thirty percent of all athletes who
suffer a tibial plateau fracture may not be able to
return to sport post-injury. Conservative management
forms the first-line treatment for all undisplaced
fractures, and provides good results regarding return
to sport. Surgical fixation is reserved for displaced
fractures. The choice of surgical technique is guided
by the severity and pattern of the fracture. With lowenergy fracture patterns, ARIF appears to offers the
best possibility of return to previous level of sport. With
high-energy fracture patterns, there appears no clear
difference between ORIF and FRAME for return rates
to sport. There was a significant limitation on reporting
of return times to sport following these injuries. Thus,
despite the available data, further well-designed
research is required to better define return rates and
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Plateau Fracture with an External Fixation Device along with Internal Fixation;
AO/OTA Classification: The Arbeitsgemeinschaft für Osteosynthesefragen/
Orthopaedic Trauma Association Tibial Plateau Fracture Classification. This
comprises three main categories: Type A: Extra-Articular; Type B: Partial Articular;
Type C: Articular; Schatzker Classification: The Schatzker Tibial Plateau Fracture
Classification. This comprises six groups: I - Lateral Plateau Split Fracture; II
- Lateral Plateau Split-Depression Fracture; III - Lateral Plateau Depression
Fracture; IV Medial Plateau Fracture; V - Bicondylar Fracture; VI - Bicondylar
Fracture with Metaphyseal-Diaphyseal Disassociation.

times to sport following tibial plateau fractures.
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