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Abstract. Background and aim of the work: The incidence of pelvic and acetabular fractures is increasing during 
the years, counting 37 pelvic fractures per 100000 people annually. No weight bearing or toe touch weight 
bearing are usually chosen in the initial management to allow fracture and ligamentous healing and avoid 
fracture displacement and fixation failure. On the other hand, early weight bearing may stimulate fracture 
healing and allow prompt functional recovery, faster return to work and recreational activities and reduce 
complications linked to late rehabilitation. Aim of the study is to review the literature about weight bearing 
indications for pelvic and acetabular fractures to highlight clinical and biomechanical evidence supporting 
early weight bearing. Methods: Two independent reviewers independently extracted studies on early weight 
bearing of pelvic and acetabular fractures. All selected studies were screened independently based on title and 
abstract. Then the full text of any article that either judged potentially eligible was acquired and reviewed 
again. Any disagreement was resolved by discussing the full text manuscripts. Results: 44 studies including 
reviews, meta-analysis, clinical and biomechanical studies were selected. Conclusions: Despite biomechanical 
data, few clinical evidences can be found to support early weight bearing in pelvic and especially acetabular 
fractures treatment. The promising results of some clinical experiences, however, should direct further stud-
ies to clearly define the indications and limits of early weight bearing in these injuries. Recognizing intrinsic 
lesion stability and bone and fixation technique quality, together with patient age and compliance, should be 
the mainstay for post-operative management choice. (www.actabiomedica.it)
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Introduction

The incidence of pelvic and acetabular fractures 
is increasing, counting 37 pelvic fractures per 100000 
people annually, predominantly in elderly patients (1). 

According to the AO principles of fracture 
management, no weight bearing or toe touch weight 
bearing should be chosen in the initial management 
of unstable pelvic and acetabular fractures. Weight 
bearing restriction for 10 -12 weeks, followed by 
progressive weight bearing (25% increase per week), 

is considered the gold standard protocol for the vast 
majority of surgeons (2,3). This choice is motivated 
by the reduced forces at the fracture site in order to 
allow bony and ligamentous healing, reduce the risk 
of implant failure, fracture displacement, malunion 
or nonunion. However, postoperative indications are 
often based on empirical medical knowledge acquired 
through many years of clinical practice. There is lack 
of evidence-based studies about postoperative indica-
tions for surgically managed unstable pelvis and ace-
tabular fractures (4). Consequently, surgeons tend to 
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be more conservative on postoperative weight bear-
ing at the expense of fast recovery, muscle strength 
and edema resorption (4). However, biomechanical 
studies challenge the rationale of restrictive weight 
bearing (5, 6). 

Moreover, patients are not always compliant with 
non-weight or limited weight bearing protocols (3, 
4). Even if post-operative indications on restricted or 
limited weight bearing may be clear, numerous stud-
ies show that patient compliance is poor, exceeding 
the prescribed amount of weight bearing even with 
real time feedback devices (3). Nonetheless, few com-
plications are reported in the clinical practice due to 
overloading.

On the other hand, weight bearing may evoke 
micro-movements between fracture fragments stimu-
lating fracture healing (7). Moreover, it may allow 
prompt functional recovery, faster return to work and 
recreational activities and reduce complications linked 
to late rehabilitation. 

Aim of the present study is to review the litera-
ture about weight bearing indications for pelvic and 
acetabular fractures to highlight clinical and biome-
chanical evidence supporting early weight bearing. 

Materials and methods

The electronic databases Embase, Pubmed, Sco-
pus and Medline were searched from inception of 
the database to September 16th, 2019. Two of the 
authors (B.H and A.S) independently extracted stud-
ies using various combinations of the search terms 
and keywords: “full” OR “partial” OR “restricted” 
AND “weight bearing”; “rehabilitation” OR “exercise”; 
“acetabular” OR “acetabulum” OR “pelvic ring” AND 
“fracture”; “joint loading”. Retrospective, prospective, 
comparative and also experimental, observational and 
case report studies were included. All selected stud-
ies were screened independently by the two reviewers 
(B.H. and A.S.) based on title and abstract. Then the 
full text of any article that either judged potentially 
eligible was acquired and reviewed again. Duplicate 
were eliminated and references were hand-screened 
for relevant citations. Any disagreement was resolved 
by discussing the full text manuscripts.

Results

Applying inclusion and exclusion criteria, 44 
studies including reviews, meta-analysis, clinical and 
biomechanical studies were selected.

Pelvic fractures

There are several classifications of pelvic fractures 
(8). According to Young – Burgess classification pel-
vic fractures are divided in lateral compression (LC), 
antero-posterior compression (APC), vertical shear 
(VS) and combined mechanisms (9). 

In type I APC injuries (symphysis widened < 2.5 
cm) the pelvic ring is considered stable, thus non-sur-
gical management is preferred and full weight bearing 
can be allowed (10). In case of a type II APC injury 
surgical stabilization is preferred [11]. In a survey study 
on this fracture type 11% of the surgeons allowed full 
weight bearing, 46% partial weight bearing and 43% 
non-weight bearing. There was no correlation between 
early full weight bearing and chosen method of fixa-
tion. Regarding time until full weight bearing to the 
affected side, 11% allowed immediate full weight bear-
ing, 29,7% allowed weight bearing within 4 weeks and 
59.5% within 8–12 weeks post operatively [12]. 

Lateral compression (LC) type I-II injury is 
represented by a lesion to the superior and inferior 
pubic rami associated with an impaction fracture of 
the sacrum. Bruce et al. conducted a study on 117 
lateral compression pelvic fractures without acetabu-
lar fractures treated conservatively. Weight bearing 
was allowed as tolerated unless restricted by con-
comitant lower limb injuries and none of the patients 
was treated with bed rest. The authors concluded that 
incomplete lateral compression sacral fractures asso-
ciated with ipsilateral rami fractures are unlikely to 
displace. Therefore, nonoperative treatment and early 
weight bearing as tolerated might be allowed in these 
injuries. In contrast, a complete sacral fracture with 
associated bilateral rami fractures is associated with a 
significant displacement rate (13, 14).

In case of APC type III and LC type III with 
vertical displacement or in vertical shear injury, both 
posterior and anterior osteosynthesis is needed (11, 
14, 15). Weight bearing restriction on the affected side 
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until 8 – 12 weeks for these injuries is still considered 
the treatment of choice according to most authors 
(14, 16). To date, there is no optimal surgical fixation 
construct (14). However, surgical technique might 
influence the possible choice for early weight bear-
ing. Nonetheless, Schildhauer et al. in 1998 described 
a technique of triangular osteosynthesis (spino–pelvic 
fixation in addition to ileo-sacral fixation) that can 
allow early weight bearing for vertical unstable sacral 
fractures according to the authors [17]. In case of spin-
opelvic fixation of posterior pelvic ring injuries differ-
ent studies have reported that early progressive weight 
bearing should be the proper postoperative indication 
(17, 18). 

Acetabular fractures

According to the AO principles of fracture man-
agement, the postoperative treatment of acetabu-
lar fractures (as other intra-articular fractures of the 
lower limb) consists of no weight bearing or toe touch 
weight bearing for 6 to 12 weeks to reduce joint reac-
tive forces (2). 

Immediate post-operative weight bearing is 
usually not recommended, motivated by concern for 
the risk of loss of reduction especially at the articular 
surface. 

The literature on early weight bearing in this kind 
of fractures is restricted. Indeed, only few studies have 
been published reporting the result of weight bearing 
allowed any earlier than AO postoperative manage-
ment indications. 

Meys G. et al. have described a protocol for per-
missive weight bearing (PWB) in surgically treated 
fractures of the pelvis and lower extremities (PRO-
METHEUS protocol). Level of weight bearing and 
therapy intensity were established based on patient’s 
characteristics, predictors of fracture consolidation 
and clinical symptoms screened at the beginning of 
each therapy session. Seventy-six out of 150 patients 
had pelvic/acetabular fractures, with mean time to full 
weight bearing 12.6 weeks (range 2-52). The authors 
reported a complication rate of 10%, which was con-
sidered to be in line with the published data on more 
restrictive postoperative protocols (4). Mouhsine et al. 
conducted a study on 21 elderly patients (mean age, 

81 years) with non-displaced or minimally displaced 
column, transverse or T-type fractures fixed percuta-
neously. All patients were allowed to weight bearing 
as tolerated at 4 weeks. The authors described no loss 
of fixation or screw failures at any time of the study 
(mean follow-up: 3.5 years, range 2 to 5 years) and 17 
of 18 surviving patients had satisfactory clinical results 
(19). Kazemi et al. described 28 patients with anterior 
column or anterior column posterior hemitransverse 
acetabulum fractures treated with closed reduction and 
percutaneous screw fixation followed by immediate full 
weight bearing postoperatively. None of the 22 patients 
(6 were lost to follow-up) had fracture reduction loss on 
postoperative radiograph at any time of the study (mean 
follow-up: 39 months, range: 12-74 months). Further-
more, at final follow up all patients had excellent clini-
cal and functional outcomes assessed with modified 
d’Aubignè Score and Short Musculoskeletal Function 
Assessment (mean 17,4 and 20,2 respectively) (20).

Bozzio et al. in their study on anterior and posterior 
column acetabular fractures treated with percutaneous 
fixation allowed weight bearing as tolerated protected 
with crutches or a walker. They report good clinical out-
comes and low risk of secondary displacement (21). 

In a study on 27 patients with acetabular both 
column fractures treated surgically using exclusively 
the ileoinguinal approach, Gansslen et al allowed 
immediate partial weight bearing for 8-12 weeks, 
starting from 2nd postoperative day. No loss of reduc-
tion and excellent/good outcomes were described by 
the authors at 2 years follow up (22). 

Caviglia et al. in a recent review reported that 
both anterior and posterior columns treated with per-
cutaneous fixation can begin 50% weight bearing 48 
hours after surgery (23).

A review of surgically managed posterior wall 
fractures found no difference on functional scores or 
complication rates between immediate postoperative 
weight bearing (152 cases) and late weight bearing 
(302 cases) (24). 

Discussion

Surgical decision making of pelvic and acetabular 
fractures is challenging. Post-operative indications on 
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weight bearing may depend on several factors, includ-
ing fracture pattern, type of osteosynthesis, bone and 
soft tissue quality, associated injuries, comorbidities, 
age, sex and implant conditions (25, 26). 

The major concern about early weight bearing 
is the risk of fixation failure and fracture displace-
ment. This concern is particularly relevant among 
surgeons since the literature demonstrates that loss 
of reduction is associated with bad patient outcome 
and development of posttraumatic arthritis, espe-
cially after acetabular fractures (27, 28). Matta et 
al. in a study on 262 acetabular fractures reported 
that clinical results were closely related to anatomi-
cal reduction. However, the author did not report 
any association of further fracture displacement with 
weight bearing (27). On the other hand, multiple 
studies have shown that pressure on the acetabulum 
during non-restricted movements such as sit-to-
stand far exceed the strains achieved during normal 
ambulation (5, 6). Furthermore, it has been shown 
that the peak pressure during standing up and sit-
ting down is directed to posterior wall of acetabulum 
and results to be 2.8 times that of normal walk-
ing (5). Wasterman et al. in a study on 11 healthy 
young patients reported that restriction of weight 
bearing results in 4-fold increase in energy required 
for ambulation compared with full weight bearing. 
Furthermore, the authors sustained that toe touch 
weight bearing may be more tolerable and less tiring 
compared to restricted weight bearing (29). Moreo-
ver, toe touch weight bearing or partial weight bear-
ing alters gait biomechanics and shifts load from 
forefoot to rearfoot (30). 

Therefore, early weight bearing might be of 
advantage in many pelvic and acetabular fractures 
treatment. Many studies report that in case of stable 
and partially unstable pelvic ring fractures early weight 
bearing can be allowed without progression of fracture 
displacement (Figures 1 and 2) (13, 14). 

Conversely, in totally unstable pelvic ring frac-
tures weight bearing restriction is still considered the 
treatment of choice. However, the exact healing time 
of ligamentous injuries in order to allow full weight 
bearing is still unclear (14). Few evidences can be 
found to sustain early weight bearing in these injuries, 
depending mostly on treatment modality. However, 

Figure 1. Clinical case of early weight bearing after ORIF 
for unstable pelvic ring fracture. A) Preoperative 3D-CT scan 
demonstrating a bilateral lateral compression pelvic ring frac-
ture (AO B.2.1fracture of the left hemipelvis, isolated sacral 
wing compression fracture of the right hemipelvis). B) post-
operative pelvis X-rays in standard view, inlet and outlet view. 
C) Clinical pictures of the patient walking with partial weight 
bearing on the left side and full weight bearing on the right side 
7 days after surgery.

results of early weight bearing with spinopelvic fixa-
tion or combined spinopelvic and ileo-sacral (triangu-
lar) fixation are promising. 

In the elderly population, partially unstable or 
non-displaced anterior and posterior complete frac-
tures can be mobilized with partial weight bearing (20 
kg) on the injured side (10). However, partial weight 
bearing is not always possible in this population due 
to associated diseases and scarce compliance. In a 
study on 34 elderly patients (> 75 years old) with hip 
fractures treated with antegrade intramedullary nail 
(PFNA) and weight bearing restriction resulted that 
only 1 patient was compliant for a limited time. The 
authors recommended for this population that partial 
weight bearing should be abandoned (31). In this frail 
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terms of minimal invasiveness and post-operative pain 
with percutaneous fixation, the reasons for these results 
should be better attributed to the intrinsic stability of 
non-displaced and minimally displaced fractures (Fig-
ure 3 and 4). 

However, some studies reporting good results and 
substantial absence of fixation failure or loss of reduc-
tion with displaced fracture both treated percutane-
ously and with open (posterior or anterior) reduction 
and fixation are reported. (19, 22, 24). 

Despite these promising results, concerns about 
fixation failure and loss of reduction are still consid-
ered too high by most surgeons and the vast majority 
of published papers still recommend weight bearing 
restriction for most acetabular fractures. 

(32, 33). These considerations are more so rel-
evant in case of severely comminuted fractures of the 
acetabulum in the elderly population, where acute pri-
mary hip arthroplasty is considered by most authors 
to be the only treatment modality that may allow 
for immediate post-operative weight bearing on the 
affected side (34). 

Figure 2. Same case of figure 1. Post-operative pelvis X-rays at 
6 weeks in AP (A), obturator (B) and iliac view (C). D, E, F) 
Clinical pictures of the patient walking without crutches with 
bilateral full weight bearing at 6 weeks follow up.

population of patients, however, the benefits and risks 
of prolonged bed rest compared to surgical manage-
ment should be weighted case by case, taking care to 
identify all the lesions stable enough to allow early full 
weight bearing without surgery. Given the above data, 
Küper et al. in a review study recommend allowing full 
weight bearing and a CT scan control at 10 to 12 days 
in the geriatric population with this pattern of pelvic 
fractures (10). 

In acetabular fracture treatment scenario, some 
evidence supporting early weight bearing can be found 
in the literature. For non-displaced or minimally dis-
placed (< 2mm) anterior column and anterior column 
posterior hemitrasverse fractures treated with percu-
taneous fixation different authors allow early weight 
bearing reporting no secondary displacement and good 
clinical results (19, 20, 23). Despite the advantages in 

Figure 3. a) Preoperative pelvis X-Ray of a posterior column 
right acetabulum fracture. b, c, d) 3D CT scan of the same case 
showing minimal displacement of the posterior column.
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Conclusions

Despite biomechanical data, few clinical evi-
dences can be found to support early weight bearing 
in pelvic and especially acetabular fractures treatment. 
The promising results of some clinical experiences, 
however, should direct further studies to clearly define 
the indications and limits of early weight bearing in 
these injuries. Recognizing intrinsic lesion stability 
and bone and fixation technique quality, together with 
patient age and compliance, should be the mainstay for 
post-operative management choice.
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