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Total Hip Arthroplasty with Cemented Dual
Mobility Cup into a Fully Porous Multihole Cup

with Variable Angle Locking Screws for
Acetabular Fractures in the Frail Elderly
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Purpose: The purpose was to examine the clinical and radiological outcomes after surgical treatment of acetabu-
lar fractures with total hip arthroplasty with a dual mobility cup cemented into a porous multihole cup in the pop-
ulation of frail elderly patients.
Materials and Methods: A retrospective review of 16 patients who underwent surgery (mean age, 76.7 years)
with a mean follow-up period of 36.9 months was conducted. Following surgery, patients underwent postopera-
tive follow-up at six weeks, three, six, and 12 months and clinical and radiological examinations were per-
formed.
Results: Classification of fractures was based on the Letournel classification. Following surgery, all patients
were allowed weight-bearing as tolerated immediately postoperative. Fourteen patients showed maintenance of
preoperative mobility status at one year. The mean Harris hip score was 64.8 (range, 34.7-82.8) and 80.0 (range,
60.8-93.8) at three months and one year, respectively. The mortality rate was 12.5% at one year (2/16).
Complications included heterotopic ossification (2/16), deep venous thrombosis (1/16), heamatoma (1/16), and
femoral revision due to a Vancouver B2 fracture (1/16). No case of deep infection, dislocation, or implant loos-
ening was reported.
Conclusion: Total hip arthroplasty using a dual mobility cup cemented into a porous multihole cup with locking
screws resulted in a stable construct with a capacity for immediate weight-bearing as tolerated with rapid relief of
pain. The findings of this study suggest that this procedure can be regarded as a safe method that has shown
promising clinical and radiological outcomes for treatment of patients with medical frailty.
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INTRODUCTION

The aging population and a more active life-style among
the elderly has led to increased incidence of osteoporotic
fractures in recent decades1). A 2.4-fold increase in the inci-
dence of acetabular fractures in patients over the age of 60
has been reported2). Although acetabular fractures in the
elderly are typically a result of low-energy trauma, these
fractures can have a complex appearance due to the qual-
ity of osteoporotic bone. Due to complicating factors such
as medical co-morbidities and a degenerative joint there is
still controversy regarding the optimal treatment for patients
in the elderly population. Goals of treatment should include
relief of pain, rapid mobilization, and a return to indepen-
dent performance of daily activities. Traditional conserva-
tive treatment offered to such frail patients showed poor
results, due to the long period of immobilization and inac-
tivity3). However, a study conducted by Magu et al.4) report-
ed good functional and radiological outcomes after non-
operative treatment and a recent study reported that no dif-
ference in mortality rate was observed between operative
and nonoperative treatment5). Options for surgical treatment
include percutaneous screw ostheosyntheses for minimal-
ly displaced fractures6), open reduction and internal fixation
(ORIF) or total hip arthroplasty (THA). Surgical performance
of ORIF is difficult due to use of extended approaches, frac-
ture comminution, and poor bone quality, and the outcomes

have been associated with a high risk for failure of fixation
and development of posttraumatic arthritis7), requiring sub-
sequent THA, and suboptimal outcome and results have
been reported8). Acute THA is a feasible alternative for treat-
ment of acetabular fractures in older patients and acceptable
clinical outcomes and survivorship rates have been report-
ed in several studies9-14). Complications including hetero-
topic ossification (HO), dislocation, and venous thromboem-
bolic event have been reported in 0% to 60% of cases9-14).

Age is a well-documented risk factor for dislocation after
THA15,16) and dual mobility (DM) components have been
utilized in an effort to reduce this risk of complication. The
benefits of DM components, as well as lower rates of dis-
location after THA17,18) and even revision THA19), resulting
from an increased head-to-neck ratio, greater jump distance,
and greater range of motion (ROM)20) have been demon-
strated. More recently, the safety of cementing DM compo-
nents into a well preserved stable acetabular cup has been
demonstrated in revision settings such as recurrent disloca-
tions or bone loss21-23).

The purpose of this study was to report on the clinical, radi-
ological, and functional outcomes for 16 patients who under-
went THA using a DM cup cemented into a porous multi-
hole cup for treatment of complex acetabular fractures. In
our opinion, use of a DM construct is beneficial in treatment
of this type of fracture in this population due to the reduced
risk of dislocation.

FFiigg..  11.. (AA) Preoperative anteroposterior radiograph of the right pelvis shows a pure transverse acetabular fracture. (BB)
Postoperative radiograph shows the dual mobility cup cemented into a multihole cup fixed with multiple angle locking
screws into ilium, ischium, and pubis.
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MATERIALS AND METHODS

A total of 16 patients (mean age, 76.7 years) who under-
went operative treatment for a displaced acetabular frac-
ture from July 2016 to December 2019 at az Sint-Blasius
were included in the study. Radiographs (Fig. 1A) and a
computed tomography scan were performed for evaluation
of the fracture pattern and classification of fractures was
based on the Letournel classification24). The American Society
of Anesthesiologists (ASA) score was used in describing
the patients’ preoperative physiological status. Patients
with cognitive dysfunction or bedbound patients were
excluded. Ethical approval was obtained for this study at
the Institutional Review Board of az Sint-Blasius (No.
B0122022000001) and the written informed consent was
obtained from all patients.

1. Demographics

The mean age of the patients (n=16) was 76.7 years (range,
59-91 years) and the mean ASA score was 2.9 (range, 2-4).
Fourteen patients sustained a low energy fall. Pre-injury,
11 patients were able to walk without aid, four patients had

a walking frame, and one patient used one crutch. The mean
operative time was 123.3 minutes (range, 95-148 minutes)
and the mean length of stay was 9.9 days (range, 5-19 days)
(Table 1). Traction was applied in eight patients prior to
definitive surgery; skeletal traction was applied in five
patients and skin traction in three patients. The mean time
prior to this definitive surgery was 3.1 days (range, 0-9
days). The mean follow-up period was 36.9 months.

1) Radiographic evaluation
All patients sustained a comminuted, complex acetabular

fracture. Ten fractures showed displacement less than 2 mm,
and six fractures showed displacement of 2 mm or more.
All fractures were classified as associated fractures accord-
ing to Letournels’ classification system; six T-type fractures,
six transverse fractures, three anterior column posterior hemi-
transverse fractures, and one both column fracture.

2. Surgical Procedure

Preoperative optimization of patients was conducted by
an anaesthetic medical team and all patients underwent a
cardiac ultrasound examination for assessment of their car-

Table 1. Study Layout

Patient Age FU OTA fracture
Length Walking HHS

No.
Sex

(yr) (mo)
ASA

classification
of stay aid pre-

3 mo 1 yr
Complication

(day) injury

01 F 85 5 4 62B2.2 13 - 45.6 - HO
02 M 77 48 3 62B2.2 14 - 71.7 83.8 -
03 F 75 66 3 62B1.1 19 - 67.8 83.6 -
04 M 70 27 3 62B1.1 10 1 crutch 53.4 60.8 PP fracture
05 M 74 50 2 62C2.1 14 - 75.8 93.8 -
06 M 67 54 3 62B2.2 13 - 60.8 62.8 -
07 F 91 45 3 62B2.2 08 Walking 57.8 71.8 -

frame
08 M 59 33 2 62C2.2 05 - 75.8 87.8 -
09 F 64 66 2 62C2.2 07 - 80.8 89.8 -
10 M 73 32 3 62B1.1 14 Walking 70.8 73.8 HO

frame
11 F 80 28 3 62B1.1 07 - 75.8 87.8 Hematoma
12 F 74 49 3 62B2.2 10 - 82.8 83.8 -
13 F 85 36 3 62B2.2 05 - 65.8 82.8 -
14 F 88 04 3 62C2.2 09 Walking 34.7 - -

frame
15 F 79 33 3 62B1.1 05 - 74.7 90.7 DVT
16 F 86 15 3 62B1.1 06 Walking 43.3 66.3 -

frame
Total 76.7 36.9 2.9 9.9 64.8 80.0

F: female, M: male, FU: follow-up, ASA: American Society of Anesthesiologists, OTA: Orthopaedic Trauma Association,
HHS: Harris hip score, HO: heterotopic ossification, PP: periprosthetic, DVT: deep venous thrombosis.
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diological status. Pre- and postoperative management of
patients was administered daily by a multidisciplinary ortho-
geriatric team. Preoperative skin or skeletal traction was
applied at the discretion of the on-call consultant on the
day of injury. All procedures were performed under general
anaesthesia; antibiotic prophylaxis included intravenous
administration of 1.5 g of cefuroxime, which was repeated
two times postoperatively. Tranexamic acid (1 g) was admin-
istered to patients at induction. All patients underwent
surgery in lateral decubitus position using a posterolateral
approach. Release of the gluteus maximus at its femoral
insertion was performed in order to reduce stress on the
fractured acetabulum caused by the retractors. After resec-
tion of the femoral neck, examination and evaluation of the
acetabular fracture was performed. Reduction of the frac-
ture was not attempted in cases of undisplaced comminu-
tion. In cases involving fracture displacement of 2 mm or
more, the fracture was reduced by positioning a reduction
clamp over the acetabulum. Sequential reaming was per-
formed along with use of a curette for removal of acetabular
cartilage. Adjustment and fixation of a multihole, fully porous
acetabular cup (REDAPT; Smith & Nephew, Memphis,
TN, USA) to the pelvis into the ilium, pubis, and ischium
was performed using 4-9 locking screws, with avoidance
of danger zones as described by Wasielewski et al.25) (Fig.
2). Optimal fixation and stability were achieved. Cement,
including 1.2 g of Gentamycin was pressurized into the cup
and an additional DM cup (POLARCUP; Smith & Nephew)
was cemented into the socket in the precise version and
inclination (Fig. 3). The cup size was 3-5 mm smaller than
the inner shell in order to obtain an acceptable cement man-
tle. A cemented femoral component was used in nine cases.
Following performance of stability testing and assessment

of the appropriate leg length, reattachment of the gluteus
maximus tendon was performed using resorbable sutures
and a routine closure was performed with repair of the exter-
nal rotators, tensor fascia lata, and subcutaneous and cuta-
neous tissues. Low-molecular weight heparin and anti-embol-
ic stockings were administered postoperatively as throm-
boembolic prophylaxis for four weeks. Under supervision
of the physiotherapist, patients were allowed weight-bear-
ing as tolerated with two crutches or a frame on postoper-
ative day 1.

3. Follow-Up and Outcome Measures 

Patients underwent postoperative follow-up at six weeks,
three, six, and 12 months. At follow-up, clinical and radi-
ological examinations and assessment of the Harris Hip
Score were performed at three and 12 months. Information
on adverse events was reported. Two patients died before
the six-month follow-up. Evaluation of hip function was per-
formed at the follow-up using the Harris hip score, which
comprises four dimensions: pain, function, absence of defor-
mity, and ROM. The higher the score, the better the hip func-
tion and vice versa. A score of <70 was regarded as poor,
70-79 as fair, 80-89 as good, and 90-100 as excellent, with
a maximum score of 100. Radiographic assessment was
performed preoperatively and at all follow-ups. Analysis
of the follow-up radiographs was performed by an indepen-
dent radiologist and one of the treating orthopaedic sur-
geons (M.B.) for evaluation of implant failure, loosening,
HO, and fracture healing. Classification of HO was based
on Brooker class I-IV. Class I indicates islands of bone with-
in soft tissues, class II indicates bone spurs with >1 cm of
space between bone surfaces, Class III indicates bone spurs
with <1 cm of space between bone surfaces, and Class IV

FFiigg..  22.. Introduction of the multihole, fully porous acetabu-
lar cup into the acetabulum.

FFiigg..  33.. Cementing of a dual mobility cup into the multihole
cup in the precise version and inclination.
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indicates ankylosis of the hip joint.

RESULTS

1. Functional Outcomes

All patients were allowed weight-bearing with a walk-
ing frame or crutches as tolerated on postoperative day 1.
Postoperatively, 12 patients were able to return to their pre-
vious living arrangements, while four patients received care
in nursing homes at a mean time of 9.9 days (range, 5-19
days) after surgery. At three months, the mean Harris hip
score was poor, respectively, 64.8 (range, 34.7-82.8). However,
this score had increased to good at one year, respectively,
80.0 (range, 60.8-93.8). At six weeks all patients were still
using at least one crutch; however, maintenance of preop-
erative mobility status was demonstrated in 14 patients
at one year.

2. Radiographic Outcomes

Immediately postoperative, satisfactory position of the mul-
tihole cup, screws, and the femoral component was demon-
strated on all radiographs (Fig. 1B). Radiographs taken at
one year (n=14) showed that the position was maintained
along with fracture union in all cases. No signs of loosen-
ing were reported. HO was observed in two cases, which
were both classified as Brooker class 1. As of the latest fol-
low-up (n=12), no radiological abnormalities have been
reported.

3. Mortality and Complications

The mortality rate was two of 16 (12.5%) at six months
and three of 16 at 28 months (18.8%). Immediately postop-
erative, one patient developed a postoperative heamatoma
that did not require additional treatment. One patient who
suffered a deep venous thrombosis (DVT) was treated with
LMWH (low-molecular-weight heparin) for three months.
One patient who sustained a low-energy fall during admis-
sion to the hospital five days postoperatively and suffered
a periprosthetic Vancouver B2 fracture underwent femoral
stem revision, with good clinical and radiological outcomes.
Packed cells were administered in five patients who devel-
oped postoperative anemia (Haemoglobin <7 g/dL). As of
the most recent follow-up, there were no cases of disloca-
tion or deep infection.

DISCUSSION

Acetabular fractures are more common in the elderly and
require the use of an advanced approach utilizing a team of
specialists. Although different treatment options have been
proposed, decisions regarding treatment are made according
to the fracture type, the patient’s medical status, and the sur-
gical preference. However, this study supports the use of
a surgical approach with use of a DM cup cemented into a
porous multihole cup; good clinical, functional, and radio-
logical outcomes have been reported in selected patients. 

Good results have been reported with use of conservative
treatment in cases involving minimally or nondisplaced
and stable acetabular fractures4,5,26); however, when using a
conservative approach long periods of immobilization and
inactivity can lead to development of complications such
as urinary tract infections, muscle wasting, pneumonias, and
pressure ulcers3). In addition, this can lead to development
of posttraumatic arthritis, which requires THA at a later
stage. Although ORIF is the preferred option for treatment
of displaced acetabular fractures, the outcome may be hin-
dered by factors such as marginal impaction, avascular
necrosis, and pre-existing arthritis7,11). Achieving good
anatomical reduction is difficult in osteoporotic bone; accord-
ing to the findings of a systematic review, anatomical reduc-
tion was only achieved in 45% of cases and 22% of patients
required reconversion to THA10), In addition, inferior results
have been reported for delayed THA after ORIF for treat-
ment of acetabular fractures8). Acute THA appears to be a
feasible option for treatment of acetabular fractures in older
patients. A recent meta-analysis by Jauregui et al.13) report-
ed satisfactory clinical outcomes and survivorship rates.
However, there is potential for subsidence of the acetabular
component due to the difficulty of ample fixation caused
by osteoporosis and an unstable fracture pattern12).

Use of a Burch-Schneider reconstruction ring in combi-
nation with a cemented acetabular cup has been proposed
in order to obtain a more stable acetabular construct27-29), and
good clinical and radiological results have been reported.

In our study we report on use of a porous multihole acetab-
ular cup cemented into the ilium, ischium, and pubis using
variable angle locking screws in order to bypass the acetab-
ular fracture.

Enhanced cup fixation was reported after application of
additional acetabular screws into the acetabular cup30) after
THA and application of locking screws into their respec-
tive plates, as utilized in trauma settings, resulted in improved
fixation of osteoporotic fractures in long bones, via creation
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of a more rigid fixed angle construct31). Although locking
screws were not found to be superior to standard screw
fixation30), Milne et al.32) reported superior biomechanically
significant results from introduction of polyaxial locking
compression screws over cancellous screws into a non-
cemented acetabular cup and reduced interfacial micromo-
tion. In our study, application of this concept resulted in
complete union of all fractures at one year, without signs of
loosening or subsidence.

Complications, including DVT, HO, and dislocations do
occur following primary THA for treatment of acetabular
fractures, and in our series, the complication rate (25%) was
comparable to those reported in previous studies, ranging
from 20% to 60%9-10,12-14,27).

We believe that the operative time should be minimized
as much as possible in these frail patients. In our study the
mean operative time was 123 minutes, compared to 203
minutes and 209 minutes for ORIF and ORIF and THA,
respectively10). Some studies promoting the use of a more
complex acetabular Burch-Schneider reinforcement ring
in performance of acute THA reported that the operating
time ranged from 149 minutes28) to 234 minutes29).

Regardless of the treatment, the mortality rate following
acetabular fractures in the elderly remains high. Capone et
al.9) reported a one-year mortality rate of 22.6% in patients
over 55 years of age and 8.8% for treatment with ORIF and
THA, respectively. Another recent study reported a one-year
mortality rate of 26% in patients who received conservative
treatment versus 18% in the cohort of patients who under-
went surgery5). In our study, the one-year mortality rate was
even lower, 12.5%, respectively. In our opinion, this low per-
centage can be attributed in part to the relatively short oper-
ative time, use of the tissue respecting posterior approach,
and rapid ambulation.

After an ORIF patients were allowed a restricted weight-
bearing regime7,9), while patients in our study were allowed
full mobilization and weight-bearing as tolerated’ from post-
operative day one. A similar postoperative protocol was uti-
lized in other studies12,27-29). At six weeks postoperatively, all
of our study patients were using at least one crutch; how-
ever, maintenance of preoperative mobility status was
demonstrated in 88% of the patients at one year.

In this study, the mean Harris hip score at three months
was poor, 64.8 (range, 34.7-82.8). However, this score had
increased to good at one year, 80.0. This score is compa-
rable to scores reported in the study by Enocson and
Blomfeldt28), using a Burch-Schneider ring.

A recent meta-analysis of THA for treatment of acetab-

ular fractures reported a weighted mean Harris hip score
of 83.3 points at the latest follow-up, which is in agreement
with our results13). The risk of dislocation in that meta-analy-
sis was 6.1%. We believe that the use of a DM acetabular
construct is preferable in this population of elderly patients
with a higher risk of dislocation15,16). DM cups, first intro-
duced by Bousquet in the late 1970s, were developed for
prevention of THA dislocation based on the large-diam-
eter head concept20). The benefits of DM components with
lower dislocation rates after THA17,18) and even after revi-
sion THA19) have been demonstrated. Use of the combina-
tion of the DM cup cemented into a porous multihole cup
in our cohort has resulted in no dislocations.

Therefore, fracture fixation is enhanced and the risk of dis-
location is reduced with use of the implanted construct
using variable angle locking screws in combination with
a DM cup; no study on the use of this operative technique
described in our study for treatment of acetabular fractures
has been previously reported in the literature. However,
some studies have described the use of a DM cup cement-
ed into a well-fixed acetabular cup and good results were
reported in a revision arthroplasty setting for management
of recurrent dislocations and bone loss21-23). The well docu-
mented clinical and radiological follow-up at fixed times is
another strength of this study.

This study has some limitations. It was conducted as a
retrospective review of prospectively collected data and is
therefore reliant on the accuracy of the initial documenta-
tion included in the clinical notes. A control group was not
included for comparison and the patients’ preoperative data
were not available. In addition, this was a single center study
and the surgical procedures were performed by a single sur-
geon (K.G.). In addition to the small sample size (n=16),
the lack of evaluation using a health-related quality of life
assessment or activities of daily living evaluation is anoth-
er limitation.

CONCLUSION

In conclusion, the use of a DM cup cemented into a porous
multihole cup with locking screws appears to be a safe
option for treatment of acetabular fractures in elderly patients
with encouraging functional and radiological outcomes.
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