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ABSTRACT
INTRODUCTION: Immediate weight-bearing following osteo-
synthesis of proximal tibial fractures is traditionally not al-
lowed due to fear of articular fracture collapse. Anatomic-
ally shaped locking plates with sub-articular screws could 
improve stability and allow greater loading forces. The pur-
pose of this study was to investigate if immediate weight-
bearing can be allowed following locking plate osteosynthe-
sis of proximal tibial fractures.
MATERIAL AND METHODS: Locking plate osteosynthesis of 
partial articular proximal tibial fractures (Arbeitsgemein-
schaft für Osteosynthesefragen type 41B) operated from 
November 2007 to September 2009 at Hvidovre Hospital 
were included retrospectively (n = 32). Complications, reop-
erations and radiographic outcome at 6-8 week of follow-up 
were assessed. Twenty patients were not allowed to bear 
weight the first 6-8 weeks, whereas twelve were allowed 
immediate postoperative weight-bearing.
RESULTS: The use of bone allograft, the number of screws 
inserted and the application of postoperative articular mo-
bilizing brace were comparable between the two groups 
(p ≥ 0.08). Persisting depressions of the articular surface 
ranged from 0 to 5 mm postoperatively with no difference 
between the groups (p = 0.36). At 6-8 weeks postoperative-
ly, no changes in radiographic configuration of the fracture 
site were observed in either group. 
CONCLUSION: This retrospective study suggests that imme-
diate weight-bearing following locking plate osteosynthesis 
of partial articular proximal tibial fractures may be allowed. 
Future, larger prospective randomised studies are needed.
FUNDING: not relevant.
TRIAL REGISTRATION: not relevant.

Treatment of proximal tibial fractures is challenging. Pa-
tient recovery is dependent upon optimal joint congru-
ency, fracture alignment and rotation, and postopera-
tive complications such as joint stiffness, arthritis 
instability and pain are common. Additionally, treatment 
can be complicated by cartilage and soft-tissue injury, 
compartment syndrome and infection [1-4].

Immediate postoperative weight-bearing is trad-
itionally not recommended following treatment of prox-
imal tibial fractures due to fear of fracture collapse, 
 especially at the articular surface. However, the use 
of new anatomical shaped locking plates with several 

sub-articular screws has made it possible to obtain a 
more stabile fracture fixation than with conventional 
 methods. Greater loading forces may therefore be 
 allowed [5-8]. 

Immediate weight-bearing and mobilisation could 
potentially reduce the risk of postoperative complica-
tions such as deep venous thrombosis and more rapidly 
secure recovery to a pre-fracture ambulation level. If 
early mobilization does not increase the risk of fracture 
collapse or compromise outcome, this treatment regime 
would therefore be attractive.

The aim of the present study was to investigate if 
immediate weight-bearing can be recommended follow-
ing locking plate osteosynthesis of proximal tibial frac-
tures. Proximal tibial fractures are heterogeneous and 
incidence rates are low, but we retrospectively iden-
tified a homogenous group of partial articular tibial frac-
tures and investigated if immediate weight-bearing was 
associated with more complications and radiographic 
changes than if the patient was not allowed to bear 
weight during the immediate postoperative course.

MATERIAL AND METHODS
In this retrospective study, we included patients with 
partial articular proximal tibial fractures (Arbeitsgemein-
schaft für Osteosynthesefragen (AO) type 41B) [9] oper-
ated with the locking plate osteosynthesis technique at 
the Department of Orthopaedics, Hvidovre Hospital, 
from November 2007 to September 2009. According to 
Danish legislation and the design of the current project, 
an approval by an ethics committee was not required. 
Patients eligible for inclusion were identified in the logis-
tic operation management database, Orbit (Logica, 
Stockholm, Sweden). Preoperative X-rays were used to 
determine the AO classification. Partial articular frac-
tures included fractures with a pure split, pure depres-
sion or a combination involving only one tibial condyle. 
A total of 35 consecutive patients with well-defined frac-
tures were identified. Three of these were subsequently 
excluded: One due to dementia, one due to lack of base-
line information, and one due to lack of follow-up infor-
mation after transfer to a department in Greenland. 
Thus, thirty-two patients were available for further data 
analysis.

All patients were managed in accordance with the 
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department’s protocol for proximal tibia fractures which 
includes prophylactic antibiotics and postoperative low-
molecular-weight heparin. With the patient in a supine 
position, under C-arm guidance and, when needed, with 
the use of an external fracture distracter, reduction of 
the articular surface was achieved through the fracture 
gap or through a small cortical window osteotomy distal 
to the fracture. The plate (LCP Proximal Tibial Plate 
4.5/5.0 lateral, Synthes, Solothurs, Switzerland or 

OptiLock Periarticular Plating System, Proximal Tibial 
Plate Application, Biomet, Parsippany, NJ, USA) was in-
serted through a curved anterolateral incision and add-
itional stab-incisions were made for the distal screws 
(Figure 1). The plan for postoperative weight-bearing 
and hospital discharge was given individually by the sur-
geon.

The patients were divided into two groups; the first 
group was not allowed to bear weight for the first 6-8 
postoperative weeks (n = 20), whereas the second was 
allowed immediate postoperative weight-bearing (n = 
12). The two groups were compared with respect to pa-
tient demographics, fracture characteristics, operative 
management, complications and death. 

Demographics (age, gender), American Society of 
Anesthesiologists (ASA) score, impaired mobilization be-
fore fracture, bone grafting and postoperative regime 
compliance were assessed from the patients’ records, as 
were subsequent complications (reoperation and mor-
tality) and distress (pain, impaired knee joint motion, 
need of specialized physiotherapy, extended length of 
bandaging).

Deformation was assessed from immediate postop-
erative X-rays position and the number of plates, the 
number of screws used, postoperative depression of the 
tibial articular surface, postoperative width of the frac-
ture, articular congruence and varus-valgus (axial). The 
postoperative depression and width of the fractures 
were assessed by digital X-ray measurements in the 
Radiology Information Service system, IMPAX-RIS (Agfa, 
Köln, Germany). Depression was measured as the verti-

Non-weight-bearing Weight-bearing

(n = 20) (n = 12) p-value

Females, n 11 6 0.78a

Age, years, mean (range) 51.5 (21-68) 43.5 (24-63) 0.12b

Impaired mobilization, n 1 2 0.54c

ASA score, n 0.94d

I 13 9

II  6 3

III  1 0

Operative result

Postoperative joint line depression, mm, median (range) 1 (0-4) 0 (0-5) 0.36d

Postoperative width, mm, median (range) 1 (0-8) 0 (0-4) 0.07d

Bone grafting, n 10 2 0.08c

Screws in plate, n, median (range) 7 (5-11) 8 (5-9) 0.84d

Screws in plate under joint line with three screws, n 19 12

Varus-valgus angulation, °, median (range) 90 (86-92) 90 (83-91) 0.39d

Anatomical articular joint congruence, n 11 6 0.78a

Articular mobilizing brace, n 19 12 1.00c

ASA = American Society of Anesthesiologists.
Pearson’s χ2-test; b) t-test; c) Fisher’s exact test; d) Wilcoxon rank-sum test.

TABLE 1

Income and immediate postoperative data for patients 
included in the statistical anal ysis (n = 32). The p-value 
presents the comparison between the two postoperative 
regimes, immediate weight bearing versus non-weight-
bearing after locking plate osteosynthesis.

FIGURE 1

Radiograph illustrat-
ing a locking plate 
osteosynthesis of an 
Arbeitsgemeinschaft 
für Osteosynthese-
fragen/OTA type 
41B partial articular 
proximal tibial frac-
ture in a 46-year-old 
male patient. Visual 
holes in the femur 
and tibia indicate 
that an external 
fracture distracter 
was needed during 
surgery.
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cal distance from the displaced articular surface to a line 
drawn through the unaffected articular plateau. The in-
crease in width of the tibial plateau was assessed by 
measuring the gap (horizontal distance) to the displaced 
component. Articular congruency was assessed by a vis-
ual judgment. Varus-valgus deformation was measured 
as the angle between a central line in the tibia and a line 
trough the tibial articular surface. 

Visual intra-articular fracture collapse or loosening 
of hardware was assessed by an audit comparing post-
operative and 6-8 week follow-up radiographs. 

Normally distributed data were presented as means 
with ranges and compared using two-sample t-test. Data 
that were not normally distributed were presented as 
median values with ranges and analysed using the two-
sample Wilcoxon rank-sum (Mann-Whitney) test. 
Binominal data were presented as proportions and com-
pared using Pearson’s χ2-test or Fisher’s exact test if the 
number of events was less than five in any group. The 
level of significance was set at p < 0.05. 

Trial registration: not relevant

RESULTS
Included in the statistical calculations were 32 patients 
(17 females) with a mean age of 48 years (range: 21-68) 
and a median ASA score of one (range: 1-3). Impaired 
mobilization before surgery was present in three pa-
tients. None of these were immobilised in a wheelchair. 

Immediate postoperative X-rays revealed persisting 
depressions of the tibial articular surface that ranged 
from 0-5 mm postoperatively with no difference be-
tween the groups (Table 1). 

The postoperative width of the tibial plateau 
showed a median increase of 1 mm (range: 0-8) in the 

non-weight-bearing group compared with a median of 0 
mm (range: 0-4) in the weight bearing group. This differ-
ence was not significant (p = 0.07). 

Further operative results in terms of use of bone al-
lograft, number of screws inserted, varus-valgus angula-
tions, joint congruence and the application of a postop-
erative articular mobilizing brace were comparable 
between groups (Table 1). 

X-rays taken 6-8 weeks postoperatively revealed no 
changes in the radiographic configuration of the frac-
tures or signs of hardware loosening in any of the pa-
tients (Table 2). None of the patients were reoperated. 
The number of complications and distress were com-
parable between groups with respect to pain, impaired 
range of motion, psychological complains, bandaging 
complains and instability of the knee. Two patients died 
of unrelated causes, one in each group. The proportion 
of patients who did not report any complications 6-8 
weeks postoperatively was comparable between the 
groups (Table 2).

DISCUSSION
Internal fixation of proximal tibia fractures is today 
widely performed by use of modern locking plates com-
bined with minimally invasive operative techniques [10-
15]. Besides being less invasive, the major advantage of 
locking over non-locking plates is that a more stable fix-
ation of the fracture can be achieved [5-8].

It is known that short- and long-term postoperative 
complications can be affected by the postoperative re-
habilitation regime [1-4]. By using locking plates, sur-
geons may be able to permit immediate postoperative 
weight bearing. This could potentially decrease the rate 
of postoperative complications associated with immo-
bilization such as deep venous thrombosis and stiffness. 

TABLE 2

Outcome data for the two study groups. Six to eight 
weeks postoperative X-ray assessment and complications 
compared for the non-weight-bearing and the immediate 
postoperative weight-bearing study group.

Non-weight-bearing 
(n = 20)

Weight-bearing 
(n = 12) p-value

Fractures 6-8 weeks postoperatively, n

Collapse 0 0

Loosening of hardware 0 0

Complications, n

No complications 9 6 0.70a

Pain 4 1

Impaired range of motion 5 3

Psychological complaints 1 0

Bandaging complaints 1 0

Instability of the knee 1 0

Reoperation 0 0

Mortality 1 1

No information about complications 1 3

a) Fisher’s exact test.
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The traditional postoperative regime for proximal 
tibial fractures is approximately six weeks without 
weight bearing. This is mainly due to surgeons’ concerns 
about fracture collapse. Immediate weight bearing is to-
day allowed by some surgeons. No guidelines or consen-
sus exist, however, about postoperative weight bearing; 
and no literature or former studies were found in this 
field. The decision to allow weight bearing versus no 
weight bearing is therefore solely based on the individ-
ual surgeon’s judgment. Affecting this judgment are pa-
tient factors (body mass index, age, bone quality, cogni-
tive impairment, level of mobilization before fracture 
and patient compliance), the fracture complexity, the 
operative result in terms of fracture reduction and 
achieved stability of fixation, surgeon and departmental 
routines.

In this study, two groups of patients with partial ar-
ticular proximal tibia fractures were compared, all osteo-
synthesised with locking plates. One group was allowed 
to bear weight-immediately postoperatively, whereas 
the other was prescribed a non-weight-bearing regime.

We found no radiographic signs of fracture collapse 
in either of the two groups, and the numbers of patients 
without reported complications were comparable. These 
results indicate that immediate weight bearing may pos-
sibly be allowed following locking plate osteosynthesis 
of partial articular tibia fractures. 

When interpreting these results, it is important to 
consider if the patient groups were comparable. In light 
of the absence of guidelines for the optimal postopera-
tive regime, the surgeon’s decision as to whether or not 
a patient was allowed to immediately weight-bear could 
be based on an intra-operative assessment. This could 
lead to the decision that patients with more complex 
fractures and less satisfying operative results would 
more frequently be included in the non-weight-bearing 
group. Furthermore, the operator’s skills and experience 
could affect this judgement. In this retrospective study, 
we sought to minimize this bias by only including a 
homo genous group of patients with well-defined partial 
articular proximal tibial fractures (AO type 41B). In add-
ition, our groups were comparable with respect to pa-
tient factors (gender, age, ASA, impaired mobilization) 
and operative results (postoperative width, depression, 
bone grafting, number of screws, varus-valgus angula-
tions, articular joint congruence) (Table 1). 

The retrospective design of this study limits the 
strength of our conclusions. However, as described, a 
systematic and optimised collection of data was en-
sured. The size of the cohort was limited as this was a 
single-centre study, and the risk of ignoring a true differ-
ence between groups should therefore be taken into 
consideration. Incidence rates of proximal tibial frac-
tures are low and to secure a larger cohort, multi-centre 

studies are needed. A further limitation of this study was 
that only peri- and short-term postoperative outcome 
measures were examined and thus any long-term bene-
fits or disadvantages of immediate postoperative weight 
bearing versus non-weight-bearing could not be evalu-
ated. Ideally, future studies should therefore be de-
signed to include long-term evaluations where final 
healing and any secondary bone resorption may be as-
sessed. Standardized procedures for X-ray imaging that 
could minimise variations in leg alignment and image 
angle would also be beneficial. 

This study suggests that immediate weight bearing 
could be allowed following locking plate osteosynthesis 
of partial articular proximal tibia fractures. This study is 
the first to explore the outcome of immediate weight 
bearing, and it can thus be used to generate a hypoth-
esis for future, larger prospective randomised studies 
which may generate results upon which clinical recom-
mendations may be based.
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