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Abstract

Background Osteoporotic acetabular fractures in the

elderly are becoming more common. Regardless of treat-

ment, most patients are managed with a period of protected

weightbearing, even if a THA has been performed. We

have tried to treat these patients analogously to geriatric

femoral neck fractures in a way that allows immediate full

weightbearing.

Questions/purposes We determined return to mobility,

length of hospital stay (LOS), radiographic outcomes, and

complications in a series of elderly osteoporotic patients

treated for acetabular fractures with early fracture fixation

and simultaneous THA, allowing full weightbearing

immediately postoperatively.

Methods Since 2009, one surgeon (MR) used a consistent

approach for fracture fixation and THA with immediate

weightbearing in all patients older than 65 years with ace-

tabular fractures who were fit for surgery and whose injuries

were deemed osteoporotic fractures (low-energy mecha-

nisms) meeting particular radiographic criteria (significant

marginal impaction or femoral head damage). Twenty-four

patients met these criteria and were reviewed at a mean of

24 months (range, 8–38 months). Mean age was 77 years

(range, 63–90 years), and eight patients were women. The

surgical technique included plate stabilization of both ace-

tabular columns plus simultaneous THA using a tantalum

socket and a cemented femoral stem. Clinical and note

reviews were conducted to ascertain return to mobility, LOS,

and postoperative complications. Component migration and

fracture healing were assessed on plain radiographs.

Results All patients mobilized with full weightbearing by

Day 7 postoperatively. Only one patient remained depen-

dent on a frame to mobilize at discharge. At 6 weeks, two

patients already required no walking aids. At 6 months,

patients were using a single stick at home at most, and all

patients had managed stairs. Mean LOS was 18 days

(range, 10–36 days). Radiographically, no component

migration was seen in any patient. Seventeen of 24 frac-

tures (71%) healed radiographically by 12 weeks, and all

healed by 6 months. We recorded one superficial wound

infection, one symptomatic deep venous thrombosis, and

one in-hospital death from myocardial infarction.

Conclusions Selected older patients with acetabular

fractures may be managed using immediate weightbearing

after fracture fixation and THA. However, this surgery is

complex and requires a mixed skill set.
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Introduction

Osteoporosis is an increasing problem in the United

Kingdom and across the developed world [29]. With the

population living longer and activity levels rising, osteo-

porotic fractures are being seen with increasing frequency

[14, 15]. Those most commonly seen include proximal

femur fractures, distal radius fractures, and compression

vertebral fractures, all of which have well-established

pathways of management [7, 29]. Worldwide, an estimated

1.66 million hip fractures occurred in 1990; this figure is

estimated to rise to 6.3 million by 2050 [7]. In 1999, Mears

[24] predicted similarly that by 2010 geriatric patients may

represent the largest group of acetabular fractures.

The results of fracture fixation for osteoporotic acetab-

ular fractures are known to be poorer than in the younger

patient group [9, 26]. As a result of this, traditional man-

agement strategies for osteoporotic acetabular fractures in

elderly patients have been either to enforce bed rest until

fracture healing, with or without traction, or to ignore the

fracture and allow mobilization as pain allows. Both of

these methods involve significant delays to mobilization,

and in either case, if the patient survives and has hip pain, a

THA often is carried out electively at a later date. Other

options have been reported, including early fixation and

delayed arthroplasty or acute arthroplasty [1, 2, 13, 16, 21,

25, 31, 35], but we are not aware of any series of such

patients where initial management has allowed immediate

full weightbearing.

This study of a series of elderly osteoporotic patients

treated for acetabular fractures with early fracture fixation

and simultaneous THA is unique in that it allowed full

weightbearing immediately postoperatively. We report

outcomes in this patient series, including (1) return to

mobility, (2) length of hospital stay (LOS), (3) radio-

graphic outcomes (component migration, fracture healing),

and (4) complications.

Patients and Methods

The initial diagnosis of an acetabular fracture was made

using a plain AP radiograph in the emergency department,

but all patients subsequently underwent CT scanning to

identify the extent of the fracture and surrounding impac-

tion. Based on the CT scan and routine clinical

information, patients were considered for THA if all of the

following criteria were met: (1) patient older than 65 years

or older than 60 years with an American Society of

Anesthesiologists (ASA) grade of 3 or more; (2) osteopo-

rotic fracture, as identified by a low-energy injury (eg,

simple trip or fall from standing height; (3) significant

marginal impaction or significant femoral head damage;

and (4) patient considered medically fit enough to undergo

surgery.

Between October 2009 and December 2012, 48 patients

underwent fixation and a simultaneous THA at our unit.

The senior author (MR) directly performed 34 operations,

of which the first 24 are reported on here. This represented

56% (48 of 86) of the patients with isolated acetabular

fractures who were older than 65 years and were treated by

our surgical unit during the study period. Routine fixation

was employed in cases of simple fracture patterns, with no

marginal impaction, in a previously mobile patient who

could tolerate a period of mobility using crutches. Fourteen

similar operations were done by other specialist pelvic and

acetabular trauma surgeons at the same hospital but are not

included in this report, as different surgical techniques and

postoperative regimes were employed. The mean age for

the 24 patients was 77 years (range, 63–90 years), and

eight patients were women (Table 1). Three patients had

secondary injuries (one ankle fracture, one clavicle frac-

ture, and one elbow fracture). The mean time from fall to

surgery was 10 days (range, 1–26 days). One patient died

while in the hospital. Minimum followup for the remaining

patients was 8 months (mean, 24 months; range, 8–

38 months). All 24 patients had complete followup at that

interval, other than the one patient who died in the hospital

shortly after surgery.

Patients were assessed jointly by surgical and anesthetic

teams before consent being taken. All patients underwent

balanced general anesthesia, with controlled ventilation via

an endotracheal tube with local anesthesia supplementa-

tion. All operations were carried out in a single sitting

(Table 1). The surgical technique has been reported on in

detail previously and was similar in all 24 patients [30]. In

all but four patients, the anterior column was stabilized

initially through a modified Stoppa approach [6, 33]

(Fig. 1) before the posterior column was stabilized (19 of

the 24 cases) and a THA was performed through a Kocher-

Langenbeck approach. Occasionally, the outer window of

the ilioinguinal approach in conjunction with the Stoppa

approach was utilized (Fig. 2). Although some attempt was

made during surgery to achieve fracture reduction, ana-

tomic reduction of either column was not sought; however,

good bone contact was ensured in all patients.

For all patients, a cemented ExeterTM stem (Stryker

Orthopaedics, Mahwah, NJ, USA) and a Trabecular

MetalTM revision modular shell (Zimmer, Inc, Warsaw, IN,

USA) were used. The shell was impacted in whatever

position achieved maximal stability of the implant,
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generally wherever maximum bone coverage was possible.

The liner was then cemented into the acetabular shell

aiming for 35� to 15� of inclination and 10� to 15� of

anteversion. The overall concept is that of creating an A-

frame equivalent, by stabilizing both anterior and posterior

columns, followed by using the acetabular shell as the

cross-piece (Fig. 3). A minimum of two screws was

therefore used in every shell and, in most cases, three or

four where possible, to add further stability (Fig. 1). In one

patient, there was an uncontained defect at the superome-

dial aspect adjacent to the sciatic notch, and a Trabecular

MetalTM augment was used to bridge this defect (Fig. 4).

The mean total operating time was 193 minutes (range,

130–280 minutes), which included the changeover time

Table 1. Patient demographic, fracture, and surgical data

Patient Followup

(months)

Age at fall

(years)

Sex ASA

grade

Mechanism of fall Fracture type Approach Operative time

(minutes)

Blood

loss (mL)

1 23 63 Male 2 Simple fall Low transverse +

dome impaction

Stoppa + KL 140 650

2 36 90 Female 2 Simple fall AC posterior

hemitransverse

Stoppa + KL 200 1300

3 33 79 Male 3 Simple fall (bike) Low transverse +

dome impaction

Stoppa + KL 180 600

4 36 75 Male 2 Simple fall AC + dome + QP Stoppa + KL 200 1500

5 25 65 Male 2 Simple fall Low transverse +

dome impaction

Stoppa + KL 240 500

6 31 71 Male 3 Fall from ladder AC/QP Stoppa and outer window

ilioinguinal + KL

180 1200

7 38 82 Male 2 Simple fall ABC Stoppa and outer window

ilioinguinal + KL

280 2000

8 34 74 Female 3 Simple fall Low transverse Stoppa + KL 240 1500

9 33 87 Female 4 Simple fall Transverse Stoppa + KL 210 600

10 31 73 Male 3 Seizure fall Posterior column

posterior wall

KL 155 700

11 28 70 Male 3 Simple fall Low transverse +

dome impaction

Stoppa + KL 180 1750

12 36 73 Male 2 Simple fall Posterior column

posterior wall

KL 180 2500

13 30 76 Male 3 Simple fall AC/QP Stoppa and outer window

ilioinguinal + KL

210 600

14 19 86 Male 3 Simple fall Posterior wall +

dome

KL 180 800

15 18 87 Male 3 Simple fall ABC Stoppa and outer window

ilioinguinal + KL

210 1900

16 18 77 Female 3 Road traffic

accident,

passenger

Posterior column

posterior wall

KL 130 900

17 16 64 Male 3 Simple fall Low transverse +

dome/QP

Stoppa and outer window

ilioinguinal + KL

240 950

18 22 75 Male 2 Simple fall (bike) AC/QP Stoppa + KL 180 850

19 12 72 Female 2 Simple fall Low ABC Stoppa + KL 175 950

20 10 82 Male 3 Simple fall AC posterior

hemitransverse

Stoppa + KL 195 1150

21 8 84 Female 3 Simple fall Low ABC Stoppa + KL 170 950

22 7 92 Female 3 Simple fall Low ABC Stoppa + KL 170 800

23 7 84 Female 3 Simple fall Low ABC Stoppa + KL 190 800

24 15 82 Male 3 Simple fall Low transverse +

dome impaction

Stoppa + KL 210 950

ASA = American Society of Anesthesiologists; AC = anterior column; QP = quadrilateral plate; ABC = associated both columns; KL = Kocher-

Langenbeck posterior approach.
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between approaches, and the mean total blood loss was

1100 mL (range, 500–2500 mL) (Table 1). The only

intraoperative complication was a minor greater trochan-

teric fracture that was wired and went on to heal

uneventfully.

For patients with an ASA grade of 3 or 4, postoperative

care was delivered in an intensive care or high dependency

unit (HDU) where possible for the first 24 to 48 hours. In

addition, patients with an ASA grade of 1 or 2 with sig-

nificant blood loss and replacement were observed for 24

hours in the HDU. Postoperative management included

allowing full weightbearing as soon as possible for all

patients. All patients were medicated with warfarin for

3 months as thromboprophylaxis, and followup after dis-

charge was in a specialist pelvic and acetabular clinic.

We recorded return to mobility (in-hospital and post-

discharge), LOS, and postoperative complications.

Component migration and fracture healing were assessed

on plain radiographs radiographs at 6 weeks, 12 weeks,

6 months, 1 year, and annually thereafter.

Results

All patients mobilized fully weightbearing by Day 7 after

surgery. Only one patient remained dependent on a frame

to mobilize at discharge, and at 6 weeks, two patients

already required no walking aids. At 6 months, even the

frailest patients (Patients 2 and 15) were mobile with no

more than a single stick at home, and all patients had

managed stairs.

The mean LOS of these patients was 18 days (range,

10–36 days). All 23 patients who left the hospital returned

eventually to their preinjury residential status and had done

so by 12 weeks after injury.

Radiographically, no component migration was seen in

any patient. Seventeen of 24 fractures (71%) were seen to

be healed radiographically by 12 weeks, and all were

judged to be healed by 6 months.

Two postoperative complications were seen. One patient

(Patient 13) had a slowly healing posterior wound, which

was treated as a superficial infection. On Day 14, the

patient returned to surgery for a wound irrigation, and the

wound subsequently healed uneventfully. Microbiology

samples were negative throughout, but it was assumed that

this was a superficial wound infection. This was the only

reoperation in the series. The other patient with a compli-

cation (Patient 19) experienced a symptomatic deep venous

thrombosis on Day 3 after surgery, which was treated with

warfarin for 6 months. There was one perioperative death.

Patient 8, a 74-year-old female patient, was operated on

11 days after a fall from a standing height and died on

Postoperative Day 8 of cardiac failure secondary to a

myocardial infarct; she had a history of severe coronary

artery disease. There were no dislocations, nerve palsies, or

deep infections. Since leaving hospital, two patients died

within 1 year of surgery from unrelated causes. Thus, at

1 year, three of the 21 patients (with 1-year followup) had

died, giving an all-cause mortality of 14%.

Discussion

The annual associated cost of osteoporosis in Europe has

been estimated at EUR 30 billion [8]. With life expectancies

rising and activity levels increasing, the combined effect is a

rise in the number of osteoporotic fractures. Among the most

difficult of these are elderly osteoporotic acetabular

Fig. 1 An example of simple anterior fixation performed through a

Stoppa approach and arthroplasty through the posterior approach is

shown.

Fig. 2 A more complex case is shown, where the outer window of

the ilioinguinal approach has been used in conjunction with the

Stoppa approach, along with the posterior approach for the

arthroplasty.
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fractures. Surgical fixation has now become common for

displaced acetabular fractures, and results have steadily

improved [5, 17–19, 23]. A regular finding however has been

poorer results from fixation of acetabular fractures in the

elderly [19, 20, 22]. Explanations for this are largely based

on poor bone quality. Even low-energy injuries cause

crushing of osteoporotic bone and subcortical impaction

(Fig. 5), making anatomic reduction impossible; however,

long-term outcome for acetabular fractures is directly related

to accuracy of reduction [22]. In addition, most surgeons

employ restricted weightbearing for 6 to 12 weeks after

acetabular fracture surgery, something that elderly patients

are often not able to adhere to, resulting in secondary loss of

fracture reduction. There is little in the literature suggesting

good outcomes with fixation of the elderly acetabular frac-

ture [2, 11, 13, 31, 35]. We therefore evaluated a treatment

algorithm that involved fracture fixation plus THA and

immediate weightbearing in selected older patients with

acetabular fractures. Specifically, we were interested in

postoperative mobilization, LOS, radiographic results, and

complications associated with this technique.

This study had a number of limitations. First, we did not

undertake formal hip function outcome scores or validated

satisfaction questionnaires. This is justified by the fact that

this type of injury in this age group presents the same

problems as patients with proximal femur fractures; thus,

sensible outcome measures are surgical complications,

mortality rates, time in hospital, and return to function. It is

notable however that, despite the extent of surgery

employed, based on these outcome measures our results are

similar or better than those expected from patients with

proximal femur fractures. Further limitations are that our

followup period is relatively short, and fracture healing and

component migration were only assessed on standardized

AP radiographs. However, all fractures were seen to be

fully healed and therefore no component migration would

Fig. 3A–C (A) AP, (B) obtura-

tor oblique, and (C) lateral

views show a Sawbones1

model (Pacific Research Labo-

ratories, Inc, Vashon, WA,

USA) of the A-frame construct,

with plate fixation of both col-

umns and central acetabular

shell acting as a third plate.
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be expected after this point, and function levels should only

improve with time. It is possible however that over time

other complications could occur, such as dislocations or

late component loosening. Within the time period, not all

patients admitted were treated using this method; some

were treated nonoperatively and some received more

standard surgical fixation. Our results therefore are from a

select group of patients and not necessarily applicable to

the entire group. However, we believe that the patients

included in this paper have the more complex injuries and

are patients who are unlikely to manage with nonweight-

bearing regimes but are still medically fit enough for

surgery. This should represent the most challenging sub-

group of elderly patients with this type of injury.

We found that patients meeting our criteria for fracture

fixation, immediate THA, and immediate full weightbearing

indeed mobilized quickly, with all patients achieving full

weightbearing mobility by the time of hospital discharge,

although most used some form of aids. We are not aware of

any large series in the literature where acetabular fractures

have been managed surgically, employing early full

weightbearing, with the exception of cases where the original

fracture was a simple posterior pattern. Helfet et al. [11]

managed their patients with conventional fixation, followed

by a period of toe touch weightbearing, and Mears [24],

despite using primary arthroplasty, also protected weight-

bearing for 6 weeks. In this select group of patients, we

believe that early weightbearing should be a key part of the

management strategy, for both patient- and hospital-related

reasons. Nonoperative management necessitates protected

weightbearing until fracture union has occurred, and long-

term functional results in this group have been shown to be

poor in many cases [32]. It is some years since elderly

patients with neck of femur fractures were managed with bed

rest or surgery that did not allow immediate full weight-

bearing, and current evidence-based guidelines in the United

Kingdom are based on the principles of early full weight-

bearing for this group to maximize outcomes [28].

Mean LOS in this series was 18 days (range, 10–

36 days). All 23 patients who left the hospital returned

eventually to their preinjury residential status and had done

so by 12 weeks after injury. It is difficult to establish

whether all patients went directly home from hospital or

via a care home or rehabilitation unit, as the final desti-

nation is only known from the 12-week followup

appointment. This is because many patients left our insti-

tution after 5 to 7 days to return to a referring hospital and

were discharged home from there. Although 18 days is

considerable, it should be noted that some patients were

referred from other units and may not have arrived until

Day 5 to 7, and furthermore, availability of operating slots

was limited to one to two per week and thus may have

induced a small delay from diagnosis to treatment.

While it will be important to follow these patients over a

longer period, and also to follow more patients using this

approach, our initial radiographic results were encourag-

ing, with no implant migration or loosening and no

nonunions. All patients were followed radiographically

until fracture union, and component migration would not

be expected after this point. The initial stability of Tra-

becular MetalTM appears to be excellent, and in revision

hip surgery, it has been shown to osseointegrate exceed-

ingly well [3, 10, 34, 36]. The combination of the biologic

behavior of tantalum and the mechanical stability of our A

construct appears to have resulted in stability of the shell.

Other published series have shown up to a few millimeters

of displacement [24, 27], but there are no published series

where Trabecular MetalTM has been used.

Despite the patients in this series being nearly 80 years

old on average, there were relatively few complications

and only one postsurgical death. One patient (5%) with a

Fig. 4 A postoperative radiograph shows a superomedial augment

used to aid stability of the acetabular component.

Fig. 5 A preoperative axial CT scan shows a typical fracture with

displacement of the quadrilateral plate and marked posterior marginal

impaction (arrow).
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slowly healing posterior wound was treated as a superfi-

cial infection and returned to surgery at Day 14 for a

wound irrigation. The wound subsequently healed

uneventfully and microbiology samples were negative

throughout. One symptomatic deep venous thrombosis

(5%) was diagnosed on Day 3 after surgery and was

treated with warfarin for 6 months. There was one death

postoperatively (5%) on Day 8 due to cardiac failure

secondary to a myocardial infarct. There were no dislo-

cations, nerve palsies, or deep infections (0%). Since

leaving the hospital, two patients died within 1 year of

surgery from unrelated causes. Thus, at 1 year, three of

the 21 patients (with 1-year followup) had died, giving an

all-cause mortality of 14%. These complication rates

compare favorably with other published series treating

elderly acetabular fractures. Helfet et al. [11] treated 18

patients with fixation alone and had a complication rate of

two pulmonary emboli (11%), one intraoperative fracture

(6%), one retained fragment (6%), one loss of reduction

(6%), one rapid progression to osteoarthrosis (6%), and

one gastrointestinal bleed (6%). Matta’s [22] series of

fixations of elderly acetabular fractures saw a rapid post-

operative arthrosis rate of 5%. Mears [24] series of 57

patients undergoing arthroplasty alone showed an almost

100% rate of subsidence, with three revisions including

two for dislocations (4%), with no infections. Boraiah

et al. [4] treated 18 patients in a fashion similar to that in

our series, with simultaneous fixation and replacement.

Their series had one dislocation needing revision (6%) and

one infection (6%). Herscovici et al. [12] had a similar

series of 22 patients with five revisions for osteolysis or

dislocation (23%) and one wound dehiscence (10%). Their

series had a 59% overall complication rate.

In conclusion, osteoporotic acetabular fractures in the

elderly are a difficult group of injuries, and there is never

going to be a single best way to treat all patients. Surgical

fracture fixation alone can yield poor results in certain

patents, and nonoperative management is not ideal either.

Using a combination of acetabular fracture techniques and

modern hip arthroplasty technology, it is possible to

manage some of these patients allowing immediate full

weightbearing with few complications. However, careful

patient selection is required, as well as thorough preoper-

ative planning and surgical skills that include expertise

both in acetabular fracture surgery and complex hip

arthroplasty. This raises some issues regarding surgical

skills, and in some units, it may be necessary to consider a

joint procedure with two surgeons. We strongly recom-

mend a combined preoperative workup with an intensive

care physician/anesthetist, perioperative high dependency

care, and close physiotherapy monitoring for several days

postoperatively. Joint management with an orthogeriatri-

cian likewise is important.
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