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Abstract
The incidence of fragility fractures of the acetabulum (FFA) is constantly increasing. Generally, these fractures are related 
to a fall on the greater trochanter involving the anterior column. The management of FFA is extremely difficult considering 
both patients’ comorbidities and poor bone quality. Both non-operative and several operative treatment protocols are avail-
able, and the choice among them is still ambiguous. The proposed surgical techniques for FFA [namely open reduction and 
internal fixation (ORIF), percutaneous fixation and total hip arthroplasty (THA)] are associated with a high complication 
rate. The treatment with the higher early mortality is the ORIF + THA, while the one with the lowest is the non-operative. 
However, at longer follow-up, this difference dreadfully change is becoming the opposite. Frequently ORIF, percutaneous 
fixation, and non-operative treatment need a subsequent re-operation through a THA. This latter could be extremely difficult, 
because of poor bone quality, acetabular mal union/non-union, bone gaps and hardware retention. However, the outcomes 
of each of the proposed treatment are mostly poor and controverted; therefore, a comprehensive patient evaluation and an 
accurate fracture description are required to appropriately manage acetabular fracture in the elderly.
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Introduction

The constant increase in life expectancy led to a growing 
incidence of fragility fractures [1–4]. Recently, a constant 
increase of fragility fractures of the acetabulum (FFA) has 
been observed [5]. Particularly, a 2.4-fold increase in the 
incidence of acetabular fractures in patients over 60 years 
of age during the last 3 decades was observed, making this 

population one of the most commonly affected (about 24% 
of all acetabular fractures) [6]. As a definition, FFA are due 
to a fall from a standing height, with a subsequent impact on 
the greater trochanter. The resulting anteromedial force com-
monly leads to a fracture of the anterior column and/or the 
quadrilateral plate with a medialization of the femoral head 
and a supero-medial roof impaction [6]. The management 
of FAA is still a matter of debate. Particularly, indications 
for non-operative versus operative treatment, the reliability 
of surgical fixation in an osteoporotic bone and the safety 
of complex joint reconstructive procedures (i.e., revision 
arthroplasties) are some of the unmet needs. Moreover, 
regardless of the treatment choice, final outcomes are mostly 
poor both in terms of function and mortality (Table 1). The 
aim of the present study is to aid the orthopaedic surgeon in 
the treatment decision making for fragility acetabular frac-
tures through a comprehensive literature review, focusing on 
the technical tips that may aid to improve patient’s outcomes.
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Patient Evaluation and Fracture Pattern

FFA presents some differences from acetabular fractures 
observed in the young. In fact, in the elderly, most of ace-
tabular fractures are related to a lateral compression force 
on the greater trochanter transmitted antero-medially to 
the anterior column, the anterior wall and the quadrilateral 
plate (Fig. 1) [6–8]. This characteristic mechanism of frac-
ture explains the high incidence anterior column fractures 
both elementary and associated [4]. Furthermore, because 
of poor bone quality, the FFA is associated to an increased 
incidence of both femoral head injury and posterior hip 
dislocation related to a more severe posterior wall involve-
ment (i.e. marginal impaction or comminution) [5, 9, 10]. 
These observations underline the troublesome need of both 
appropriately diagnose and treat fragility acetabular frac-
tures. As a rule, a comprehensive evaluation of an elderly 
patient after a fall from a standing height is mandatory, 

investigating on both the femoral neck and the acetabu-
lum, and to adequately manage the patient an appropri-
ate evaluation of pre-fracture patients’ walking ability is 
recommendable.

The clinics of a patient with an acetabular fracture depend 
on the fracture displacement, varying from the absence of 
pain and normal range of motion (ROM) to intractable pain, 
lower limb discrepancy and restricted ROM.

In case of a suspected acetabular fracture, a standard-
ized radiograph protocol, based on an anteroposterior (AP) 
and Judet oblique views (both obturator and iliac), must be 
obtained [11]. These X-rays are generally able to identify 
and classify the fracture. However, CT scan is useful to 
improve fracture diagnosis and classification. In fact, some 
characteristics of the fractures (i.e., articular incongruities, 
nondisplaced fractures, intra-articular fragments, femoral 
head subluxation or quadrilateral plate impaction) are eas-
ily observed using a CT scan. Moreover, CT with 3D recon-
structions can help to visualize complex fractures and to 
plan the surgical procedure, being able to enhance diagnos-
tic and therapeutic accuracy [12]. However, considering the 
mechanism of fracture and the poor bone quality, fragility 
acetabular fractures might be nondisplaced and difficult to 
diagnose. Therefore, in case of high suspicious of FFA with 
inconclusive X-ray and CT scans, an MRI or a bone scan 
should be used to identify the fracture [11, 13, 14].

The Management of FFA

In the elderly, the appropriate management of an acetabular 
fracture should consider not only the fracture pattern and 
the available treatment options, but also the patient’s health 
status and pre-fracture mobility. Therefore, a comprehen-
sive patient’s history must be collected. Different treatment 
options are available both non-operative and operative. How-
ever, recently, a shift in paradigm from the conservative to 
the operative treatment could be observed, with the final 
purpose of improving patient’s early mobility and lowering 
bed rest complications.

Non‑operative Treatment

The non-operative treatment of elderly patients with FFA 
might be associated to poor outcomes, in terms of both 
bed rest complications and joint function. Therefore, it 
should be indicated only in selected fractures patterns and 
patients [15–17]. Patients with severe comorbidities or with 
a severely impaired pre-injury mobility are those most eli-
gible for conservative management. Moreover, also mini-
mally displaced fractures (including anterior column and 
transverse ones) could be managed non-operatively, thanks 
to the intrinsic fracture stability [17–19]. According Lovric 

Table 1   Treatment-related mortality risk. Adapted from Daurka 
et al.9

ORIF open reduction and internal fixation, THA total hip arthroplasty

Procedure Mortality rate (%) Mortality 
follow-up 
(months)

Conservative 12 52
ORIF 15.3 42.2
ORIF + THA 13.15 33.3
Percutaneous Fixation 30.5 121.8

Fig. 1   a A 3D reconstruction of a two columns fracture with the 
involvement of the quadrilateral plate occurred in a 75-year-old male. 
b Coronal reconstruction of a CT scan. Please note in red the “gull 
sing” that represent the result of the supero-medial impaction of the 
femoral head
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et al., functional outcomes and bed rest were lower in con-
servatively treated transverse fractures than anterior column/
wall ones [20]. The relevance of fracture pattern in patient’s 
outcomes was further underlined by Heeg et al. in a study 
on 57 conservatively treated FFA [21]. In fact, the authors 
observed that patients with acetabular roof impaction and a 
displacement over 2 mm reported the worst outcomes [21]. 
However, fracture displacement should not be considered a 
mandatory factor for surgical indication. In fact, fractures 
with a secondary congruence of the hip joint (defined as 
congruence of the femoral head with the acetabular roof 
on antero-posterior and Judet views without traction [22]) 
might be considered for non-operative treatment. The sec-
ondary congruence could be commonly observed in both 
column fractures, where a congruency between the femoral 
head and the acetabulum might be observed despite the lack 
of a continuity of the articular surface with the hemipelvis 
[23].

Skeletal traction should be avoided, considering the 
high the high risk of pin-related complications (i.e. pin site 
infections or pin pull-out), the unviable reduction due to the 
rotational deforming forces that acts on the acetabular frac-
tures, the need of prolonged bed immobilization and poor 
bone quality [18, 24, 25]. Therefore, also those patients non-
operatively treated should be early mobilized, while partial 
weight-bearing initiated as soon as possible depending on 
patient’ tolerance. However, a constant evaluation of the 
fracture stability through several radiographs is suggested 
during the entire follow-up period to early identify any sec-
ondary displacement that may require a change in the man-
agement [5, 14, 17].

Operative Treatment

Osteosynthesis

Open Reduction and Internal Fixation (ORIF)  The FFA are 
associated frequently associated to bad outcomes because 
of some of the conditions associated to the aging, like 
osteoporosis and low level of activity, are considered risk 
factors for poor results [26]. However, although the clini-
cal outcomes are generally worse than those reported in the 
younger population, ORIF represents the gold standard of 
treatment for most displaced FFA [18]. Anyway, as a rule, 
considering patient’s comorbidities, fracture comminution, 
and poor bone quality, also a non-anatomic reduction can 
ensure optimal results in terms of both fracture healing and 
early mobilization, that represent mandatory goals in the 
elderly [27–29].

Obviously, the surgical plan of an ORIF of an FFA should 
start from the surgical approach. The surgical approaches 
available for the treatment of fragility acetabular frac-
tures are the same described for those occurring after a 

high-energy trauma [30]. However, considering the comor-
bidities and the singular fracture pattern observable in the 
elderly, whenever possible non-extensile approaches should 
be preferred over combined and extensile ones, because of 
these latter are associated with longer surgical times and 
higher complications rate [31]. In fractures involving the 
anterior wall, the anterior column, or the quadrilateral plate, 
an ilioinguinal approach is generally preferred. However, the 
anterior column and the quadrilateral plate fractures might 
be treated using the Stoppa approach. On the other hand, the 
Kocher–Langenbeck approach is recommended for posterior 
column or posterior wall fractures [31].

Considering the poor bone quality, commonly observed 
in primary osteoporosis as well as in other metabolic bone 
disease [32], fixation stability is another issue of concern 
in FFA. Some precautions might be used to overcome this 
issue. The addition of plate fixation to lag screws improves 
fixation stability, with locking plates that were specifically 
developed for the osteoporotic bone [4, 33, 34]. Although 
the cement augmentation is widely used for improving fixa-
tion stability in the osteoporotic bone throughout the body 
[35, 36], to the best of our knowledge, it has not been used 
for acetabular fractures. However, nevertheless the type of 
plate used (conventional or locked), a buttress plate is rec-
ommended in case of wall fractures, whereas a neutralization 
plate for column ones. In posterior column fractures, the 
use of two buttress plates provides a better fracture stability 
[37], probably also because the possibility of using a higher 
screw density in the areas of high bone density. The involve-
ment of quadrilateral plate is a relevant issue considering 
that its management might be extremely difficult [38, 39]. 
Figure 2 shows a clinical case representing a failed fixa-
tion due to quadrilateral plate reduction loosing. In fact, the 
quadrilateral plate needs an optimal reduction of the medial 
fragment protrusion to assure viable outcomes (see Fig. 3). 
A biomechanical analysis conducted by Culemann et al., 
analysed different types of fixation of the quadrilateral plate 
(including conventional, locking and specifically designed 
plates) showing that conventional plates with three periar-
ticular screws provides the best fixation stability [40]. Any-
way, quadrilateral plate non-anatomical reduction could be 
considered acceptable in elderly patients when the femoral 
head remains centered within the acetabular roof [41].

Percutaneous Fixation  Percutaneous fixation of FFA is a 
challenging technique that could offer some advantages 
in a subset of patients. In fact, quick recovery, minimal 
blood loss and a low risk of post-operative infection are 
achievable, using appropriate small stab incisions to insert 
modified clamps and pushers for fracture’s reduction and 
cannulated screw for fixation [42, 43]. Another theoreti-
cal advantage of percutaneous fixation is the possibility 
to perform a subsequent arthroplasty with less technical 
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problems thanks to a limited scar tissue and soft tissue 
damage. The insertion of the percutaneous screws that 
fixes the bone is made through 3 osseous “corridors”: the 
iliac-pubic, the iliac-ischial and the dome zone (see Fig. 4 
for further details). Generally, in case of simple column 
fracture, the stabilization of one corridor is sufficient to 
fix the fracture, while two to three corridors must be stabi-
lized to fix complex fractures [43]. However, some impor-
tant issues limit the use of these techniques. In fact, they 
need a considerable expertise and a relevant confidence 
with the radiological anatomy of the pelvis, considering 

the lack of direct visibility of the fracture site. Moreover, 
an accurate fracture reduction might be difficult to obtain 
and the screws might be far from the correct and safe 
positions for the fracture stabilization [12]. Specific con-
traindications to the percutaneous fixation include poste-
rior wall fractures with hip instability and lack of surgeon 
expertise with percutaneous pelvic fixation [43].

Table 2 summarizes the available treatment options and 
their drawbacks in FFA.

Fig. 2   a Anteroposterior X-ray view of a fragility both column frac-
ture occurred in an 84-year-old female. Please note the degree of 
fracture fragmentation and the involvement of the quadrilateral plate. 
b and c Anteroposterior and oblique postoperative X-rays. Because 
of the patient started to complain respiratory failure during the pro-

cedure, a non-anatomic reduction of the quadrilateral plate was 
accepted. d Anteroposterior X-ray at 1 month of the surgery showing 
reduction loosening of the quadrilateral plate and femoral head medi-
alization

Fig. 3   An anteroposterior X-ray in a 78-year-old lady. As opposite of 
the previous case, note the anatomical reduction of the quadrilateral 
plate that led to fracture healing without the further development of 
the osteoarthritis

Fig. 4   Antero-posterior standard X-ray, showing the three corridors 
for the percutaneous fixation of the acetabular fractures. In Blue, the 
iliac-pubic corridor (in retrograde fashion) for the anterior column. 
In Yellow, the iliac-ischiatic corridor for the fixation for the posterior 
column. In Red, the dome corridor
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Hip Replacement

Hip osteoarthritis (HOA) is another critical issue that the 
orthopaedic surgeon has to face up in FFA. In fact, in the 
elderly, HOA could represent both a late complication and 
a concomitant disease of the acetabular fracture. Therefore, 
the use of total hip arthroplasty (THA) is an option that 
has to be considered, in both the acute setting and fracture 
sequelae. In Table 3, a summary of the possible pitfalls asso-
ciated with THA in FFA.

Acute THA Associated with  Fracture Fixation  The main 
indications for acute THA associated with fracture fixation 
are acetabular dome impaction > 40%, concomitant femo-
ral head impaction/neck fracture, acetabular comminution, 
concomitant HOA and/or multiple associated fractures [44–
46]. The goal of fracture fixation in this type of treatment is 
represented by a rigid stabilization of the fracture without 
considering the quality of reduction to assure good primary 
stability to the THA [46]. Typically, this combined pro-
cedure could be performed through a Kocher–Lagenbeck 

Table 2   Type of treatment, possible drawbacks, and their solutions

ORIF Open reduction and internal fixation

Type of treatment Drawbacks Possible solutions

Non-operative Bed rest complications Early mobilization; partial weight-bearing as soon as possible
Secondary fracture displacement Routine radiograph evaluation; operative treatment
Secondary osteoarthritis Total hip arthroplasty

ORIF Poor bone quality Neutralization plates OR Locking plates
Quadrilateral plate displacement Reduction and plate fixation with 3 periarticular screws OR specific 

designed plate fixation for quadrilateral plate
Surgical-related complications in 

high-risk patients
Accept non-anatomical reduction; Prefer non-extensile surgical approaches

Secondary osteoarthritis Total hip arthroplasty
Percutaneous fixation Technical demanding Proper knowledge of the radiological anatomy of the pelvis

Inappropriate screw positioning Accurate fracture reduction
Secondary osteoarthritis Total hip arthroplasty

Table 3   THA after FFA, possible drawbacks, and their solutions

THA Total hip replacement, FFA Fragility Fracture of the Acetabulum, ORIF Open reduction and internal fixation

Type of THA Drawbacks Possible solutions

Acute with ORIF Inadequate cup stability Column reconstruction + multi-hole revision shell
Bone loss Allograft/autograft
Poor bone quality Porous metal cups
Surgical-related complications in high-risk patients Non-anatomical reduction; proper patient selection
Poor long-term implant survivorship Proper patient and implant selection

Delayed after non-operative treatment THA in non-union or malunion Accurate evaluation of the preoperative CT 
scan + appropriate surgical approach + revision 
cages; plate fixation; bone graft; porous buttress 
augmentation devices

Bone loss Revision cages; bone graft; porous buttress aug-
mentation devices

Poor femoral bone quality Cemented stems
Delayed after operative treatment Infection Rule out a possible unknown infection preopera-

tively (i.e.: perform biochemical evaluations)
Scar tissue and avascularity of the soft tissues Appropriate surgical approach; proper patient 

selection
Bone loss Revision cages; bone graft; porous buttress aug-

mentation devices
Hardware retention Plan to remove hardware coming on the way of 

THA
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approach, but a secondary anterior approach should be done 
if an anterior fixation is also required.

The acetabular reaming should be made carefully, con-
sidering the poor bone quality. The bone defects observable 
after fracture reduction should be filled with allograft or 
autograft (i.e., femoral head morselized graft). A multi-hole 
revision acetabular shell could be useful to achieve addi-
tional fixation. The more recently introduced porous metal 
cups provides sufficient primary stability ensuring good 
clinical results at mid-term follow-up [47]. The femoral stem 
implantation is done standardly, using both uncemented and 
or cemented stems depending on patient’ age, bone quality 
and surgeon preference [5, 18, 46]. Generally, a bed to chair 
transfer can be started from the first day after the surgery, 
while a partial weight-bearing can be allowed from the sec-
ond with a progressive weight-bearing [29].

However, the indication for this kind of surgery depends 
also on patient’s general health status. Acute THA has been 
demonstrated to provide benefit of immediate postoperative 
weight-bearing, reducing the risk of any thrombotic events, 
decubitus ulcers and pulmonary complications [48]. How-
ever, the procedure might be very challenging and time con-
suming. Moreover, the 10-year survivorship of this kind if 
implants is inferior compared to that observed in patients 
who underwent to THA for primary HOA or avascular 
necrosis (AVN) [48]. Therefore, a strict patient’s selection 
is required to assure better outcomes of acute THA in fragil-
ity acetabular fractures.

Delayed Total Hip Arthroplasty  A delayed THA might be 
extremely difficult. Therefore, a meticulous pre-operative 
planning is mandatory. Any bone defect should be analysed 
using the CT scan [14], and any potential joint infection 
should be ruled out especially in case of previous ORIF 
or percutaneous fixation, evaluating at least the serum bio-
markers (i.e. erythrocyte sedimentation rate, C-reactive pro-
tein, white cell blood count) [49, 50] . The use of revision 
THA (rTHA) facilities and approaches might be required to 
face up all the issues related to a delayed THA.

rTHA and THA after ORIF share several issues, includ-
ing longer operative time, higher blood loss and transfusion 
rate, presence of scar tissues, avascularity of soft tissues and 
bone, heterotopic ossification, retained hardware, acetabular 
deformity and bone loss, and high risk of infection [51]. 
Considering the above risk factors, the clinical outcomes are 
less favourable, and a higher revision rate has to be expected 
following a delayed THA compared to hip replacement for 
primary HOA [52, 53].

The occurrence of post-traumatic HOA or AVN with the 
development of a painful hip joint with a decreased quality 
of life is one of the drawbacks of non-operative treatment 
of acetabular fractures [52, 53]. Although in this scenario, 
there are no soft tissue alteration, the technical problems are 

still relevant, and represented by acetabulum malalignment, 
severe bone loss and fracture non-union. Therefore, also in 
case of the occurrence of an HOA after an FFA, conserva-
tively treated rTHA facilities are required. Particularly, cages 
and bone grafts might be extremely useful [52]. The choice 
of the surgical approach depends on the surgeon expertise 
and the type of sequelae. In fact, in case of severe anatomi-
cal alterations or instability of the pelvic ring due to fracture 
non-union (a condition that required the correction of the 
pelvic ring alignment before performing THA), modified 
Kocher–Langenbeck or iliofemoral might be preferred [17, 
18, 54, 55].

The filling of acetabular bone gaps is one of the most 
relevant problems observed in these patients, especially 
in case of central protrusion of the femoral head with the 
consequent possible excessive medialisation of the implant. 
Recently, the use of porous tantalum buttress augmentation 
and tantalum acetabular component has been proposed to 
decrease the need of cementation and massive bone grafting 
while increasing the implant stability [56–58]. Another pos-
sibility, is to use autologous graft from the patient’s femoral 
head [8, 59]. The use of impacted morselised allograft and 
a cemented cup, eventually with a reinforcement ring, could 
be another viable option to face up the problem of the bone 
loss [60, 61].

On the femoral side, the use of cemented stems should be 
preferred because of the predisposition of premature loosen-
ing consequently to the long period of inactivity after hip 
fracture that might lead to a disuse osteoporosis [18].

Patient’s Outcomes

Confusing outcomes had been reported in FFA, further 
underlining the difficulties that the orthopaedic surgeon face 
up in these patients. However, some risk factors for both 
reoperation need and poor outcomes had been identified (see 
Table 4) [62, 63].

A systematic review performed by Daurka et al. [9], com-
pared ORIF vs percutaneous, ORIF + THA vs ORIF/Percu-
taneous and ORIF Vs Conservative. The authors observed 
several controversies in the achievable outcomes and com-
plications [9]. Particularly, ORIF + THA was the treatment 
associated with the highest and earliest mortality rate, 
whereas percutaneous fixation presented a higher mortality 
rate than ORIF. This surprising observation might be related 
to the older age of the patients included in that group. These 
results were further confirmed by the direct comparison 
through the pooled data between ORIF with ORIF + THA 
(death occurred at 47.2 months vs 33.3 months respectively) 
and ORIF vs percutaneous (death occurred at 47.2 months vs 
121.8 months respectively) (see Table 1 for further details). 
Of note, a high conversion rate to THA was reported by the 
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authors regardless of the fixation technique used (22% ORIF 
vs 25% percutaneous). Despite performing THA in patients 
with acetabular fractures is a complex procedure, it provides 
significant improvement in pain and function. In fact, Stibolt 
et al. [52] in a review including 448 patients with a median 
age of 51.5, observed that delayed THA was associated to 
an increase of the mean Harris Hip Score from 41.5 to 87.6 
at a mean of 82 months of follow-up.

However, the complication rate is generally high (i.e. 
infections, sciatic nerve palsy, dislocation, heterotopic ossi-
fication) and THA in acetabular fracture was associated to 
an inferior 10-year survival compared to those with primary 
OA or AVN [64].

Finally, a recent study conducted by Glogovac et  al. 
observed that performing the surgery within the first 48 h 
after the injury were not associated with mortality rates 
benefits in elderlies with acetabular fractures, in contrast to 
that reported for proximal femur fractures [65]. The authors 
concluded that the time to surgery in acetabular fragility 
fractures should be determined on individual bases [65].

FFA and Osteoporosis Management

Very few studies evaluated the efficacy of anti-osteoporotic 
drugs in FFA, however, as well as the other fragility frac-
tures an appropriate management must also consider the 
underlying osteoporosis and sarcopenia to improve outcomes 
and prevent subsequent fractures [66–68]. According to the 
clinical guidelines of the Italian Society for Orthopaedics 
and Traumatology to appropriately manage a patient with 
an osteoporotic fracture, a comprehensive evaluation of the 
clinical risk factors, and an evaluation of the bone metabo-
lism through both biochemical testing and DXA scan might 
be performed [66]. After excluding secondary osteoporo-
sis, the treatment would be based mainly on vitamin D and/
or calcium supplementations and both antiresorptive and 
anabolic anti-osteoporotic drugs [66]. Bisphosphonates 

and denosumab are well established and safe antiresorptive 
drugs with proved efficacy in preventing fragility fractures 
[66, 67, 69–71]. However, some concerns had been raised 
around their long-term safety, considering that their use had 
been associated with osteonecrosis of the jaw and atypical 
femoral fractures [72–74]. Therefore, an accurate follow-
up of patients under anti-resorptive drugs is mandatory to 
timely correct the therapy, if required [66, 75]. Anabolic 
drugs, like teriparatide or romosozumab, are generally used 
in non-responsive patients to antiresorptive therapy (i.e.: 
occurrence of a new fragility fractures in patients under 
anti-resorptive drugs) [76–78]. Moreover, the availability 
of anabolic drugs paved the way to the implementation of 
sequential therapies strategies (i.e. antiresorptive therapy 
first followed by an anabolic drug; anabolic therapy first fol-
lowed by an antiresorptive drug, co-administration of both 
antiresorptive and anabolic agents) [78, 79]. Among them, 
the administration of an anabolic drug followed by an antire-
sorptive one seems to be associated with the best outcomes 
in terms of fragility fracture prevention [78].

Interestingly, the use of anti-osteoporotic drugs (both 
vitamin D supplementation and bisphosphonates) in patients 
with FFA was associated to a reduction in the time to frac-
ture healing [68]. According to the authors, the osteoporo-
sis management as a part of a standardized protocol for the 
management of FFA focused also on the optimisation of 
medical comorbidities, early ambulation, and early hospital 
discharge to an appropriate facility, was associated to an 
improvement in functional outcomes [68].

In Fig.  5, we proposed an algorithm for a practical 
approach to FFA.

Conclusion

Acetabular fractures in the elderly are constantly increas-
ing during last years and requires a comprehensive patient’s 
evaluation and advanced surgical skills. The treatment 
choice is exceptionally difficult, considering the contro-
verted outcomes and high rate of complications reported in 
the available literature. ORIF could provide good clinical 
outcomes when a congruent, anatomic reduction is obtained. 
However, an intermediate mortality risk had been associ-
ated with ORIF and a large part of patients would require a 
subsequent THA.

A primary THA with a concomitant ORIF might be pref-
erable for patients with simple fractures and severe comor-
bidities for whom a second surgery could be not affordable. 
However, this kind of approach was associated to the earliest 
mortality.

Although theoretically less risky for the patient, a spe-
cial attention in the preoperative planning is mandatory in 
case of delayed THA, because of the high complexity of 

Table 4   Factors associated with worse outcomes

THA Total hip arthroplasty, HOA Hip Osteoarthritis

Patient-related Age
Osteoporosis
Low activity level
Contralateral THA
Concomitant HOA

Fracture-related Roof impaction (gull sign)
Quadrilateral plate comminution
Posterior wall fragmentation
Concomitant femoral head fracture

Surgery-related Non-anatomical reduction (espe-
cially of the quadrilateral plate)

Time consuming procedure
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this procedure in comparison with an implantation after a 
primary OA.

Finally, in our opinion, in the elderly, the golden rule of 
“primum non nocere” is more relevant than gaining per-
fect reductions, which may lead to more viable long-term 
outcomes, or performing complex reconstruction to achieve 
quicker recovery. Therefore, the surgeon must consider both 
fracture pattern and patients’ health status (including comor-
bidities and pre-fracture walking abilities) for the treatment 
choice, eventually preferring staged procedures. As well as 
other fragility fractures, a multidisciplinary treatment based 

on a standardized protocol to ensure a holistic approach to 
FFA, with the final purpose of improve patients’ outcomes, 
may be advisable.

Author Contributions  AB, GT, and RP conceived the study. RP, ADC 
and ABC performed literature research. GT, FA, and ASP analyzed 
retrieved data. AB, ADC and GT wrote the article. GT and ASP super-
vised the entire study. All authors read and approved the final draft of 
the article.

Funding  Open access funding provided by Università degli Studi della 
Campania Luigi Vanvitelli within the CRUI-CARE Agreement. None.

Declarations 

Conflict of Interest  Authors declare that they had no conflict of inter-
est.

Informed Consent  Additional informed consent was obtained from all 
patients for whom identifying information is included in this article.

Ethical Standard statement  This article does not contain any studies 
with human or animal subjects.

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/.

References

	 1.	 Kim, J. W., Herbert, B., Hao, J., Min, W., Ziran, B. H., & Mauf-
frey, C. (2015). Acetabular fractures in elderly patients: a com-
parative study of low-energy versus high-energy injuries. Inter-
national Orthopaedics, 39(6), 1175–1179.

	 2.	 Toro, G., Moretti, A., Ambrosio, D., Pezzella, R., De Cicco, A., 
Landi, G., et al. (2021). Fractures around Trochanteric Nails: The 
“Vergilius Classification System” Korovessis P, editor. Advances 
in Orthopedics, 2021, 1–9.

	 3.	 Cooper, C. (2003). Epidemiology of osteoporosis. In M. J. Favus 
(Ed.), Primer on the metabolic bone diseases and disorders of 
mineral metabolism (5th ed., pp. 307–313). American Society for 
Bone and Mineral Research.

	 4.	 Cecere AB, Toro G, De Cicco A, Braile A, Paoletta M, Iolascon 
G, et al. How to improve the outcomes of surgically treated proxi-
mal humeral osteoporotic fractures? A narrative review https://​
www.​pagep​ress.​org/​journ​als/​index.​php/​or/​artic​le/​view/​8529. 
Accessed 17.9.2020.

	 5.	 Butterwick, D., Papp, S., Gofton, W., Liew, A., & Beaule, P. E. 
(2015). Acetabular fractures in the elderly. JBJS, 97(9), 11.

Fig. 5   Treatment algorithm for a practical approach to FFA

http://creativecommons.org/licenses/by/4.0/
https://www.pagepress.org/journals/index.php/or/article/view/8529
https://www.pagepress.org/journals/index.php/or/article/view/8529


1147Indian Journal of Orthopaedics (2022) 56:1139–1149	

1 3

	 6.	 Ferguson, T. A., Patel, R., Bhandari, M., & Matta, J. M. (2010). 
Fractures of the acetabulum in patients aged 60 years and older: 
An epidemiological and radiological study. The Journal of Bone 
and Joint Surgery British, 92-B(2), 250–257.

	 7.	 Piriou, P., Siguier, T., de Loynes, B., Charnley, G., & Judet, T. 
(2002). Anterior wall acetabular fractures: Report of two cases 
and new strategies in operative management. The Journal of 
Trauma: Injury, Infection, and Critical Care, 53(3), 553–557.

	 8.	 Jouffroy, P. (2014). Indications and technical challenges of total 
hip arthroplasty in the elderly after acetabular fracture. Orthopae-
dics & Traumatology: Surgery & Research, 100(2), 197–201.

	 9.	 Daurka, J. S., Pastides, P. S., Lewis, A., Rickman, M., & Bircher, 
M. D. (2014). Acetabular fractures in patients aged > 55 years: 
A systematic review of the literature. The Bone & Joint Journal, 
96-B(2), 157–163.

	10.	 Peng, Y., Zhang, L., & Tang, P. (2015). Progress on treatment and 
research of quadrilateral plate fractures of acetabular. Zhongguo 
Gu Shang = China Journal of Orthopaedics and Traumatology, 
28(5), 472–475.

	11.	 Dreizin, D., LeBedis, C. A., & Nascone, J. W. (2019) Imaging 
Acetabular Fractures. Radiol Clin North Am.  Jul;57(4):823-
841. https://​doi.​org/​10.​1016/j.​rcl.​2019.​02.​004. Epub 2019 Apr 1. 
PMID: 31076035.

	12.	 Puchwein, P., Enninghorst, N., Sisak, K., Ortner, T., Schildhauer, 
T. A., Balogh, Z. J., et al. (2012). Percutaneous fixation of ace-
tabular fractures: computer-assisted determination of safe zones, 
angles and lengths for screw insertion. Archives of Orthopaedic 
and Trauma Surgery, 132(6), 805–811.

	13.	 Hakkarinen, D. K., Banh, K. V., & Hendey, G. W. (2012). Mag-
netic resonance imaging identifies occult hip fractures missed by 
64-slice computed tomography. The Journal of Emergency Medi-
cine, 43(2), 303–307.

	14.	 Miller, A. N., Prasarn, M. L., Lorich, D. G., & Helfet, D. L. 
(2010). The radiological evaluation of acetabular fractures in the 
elderly. The Journal of Bone and Joint Surgery, 92(4), 5.

	15.	 Sen, R. K., & Veerappa, L. A. (2009). Long-term outcome of con-
servatively managed displaced acetabular fractures. The Journal 
of Trauma: Injury, Infection, and Critical Care, 67(1), 155–159.

	16.	 Walley, K. C., Appleton, P. T., & Rodriguez, E. K. (2017). Com-
parison of outcomes of operative versus non-operative treatment 
of acetabular fractures in the elderly and severely comorbid 
patient. European Journal of Orthopaedic Surgery & Traumatol-
ogy, 27(5), 689–694.

	17.	 Hanschen, M., Pesch, S., Huber-Wagner, S., & Biberthaler, 
P. (2017). Management of acetabular fractures in the geriatric 
patient. SICOT-J, 3, 37.

	18.	 Buller, L. T., Lawrie, C. M., & Vilella, F. E. (2015). A growing 
problem. Orthopedic Clinics of North America, 46(2), 215–225.

	19.	 Magu, N. K., Rohilla, R., & Arora, S. (2012). Conservatively 
treated acetabular fractures: A retrospective analysis Indian. Jour-
nal of Orthopaedics, 46(1), 36–45.

	20.	 Lovrić, I., Jovanović, S., Leksan, I., Biuk, E., Kristek, J., & Radić, 
R. (2007). Functional status of hip joint after surgical and conserv-
ative treatment of acetabular fracture. Collegium Antropologicum, 
31(1), 285–289.

	21.	 Heeg, M., Oostvogel, H. J., & Klasen, H. J. (1987). Conservative 
treatment of acetabular fractures: The role of the weight-bearing 
dome and anatomic reduction in the ultimate results. The Journal 
of Trauma, 27(5), 555–559.

	22.	 Manson, T., & Schmidt, A. H. (2016). Acetabular fractures in the 
elderly: A critical analysis review. JBJS Reviews. https://​doi.​org/​
10.​2106/​JBJS.​RVW.​15.​00090

	23.	 Gänsslen, A., Hildebrand, F., & Krettek, C. (2012). Conservative 
treatment of acetabular both column fractures: Does the concept 
of secondary congruence work? Acta Chirurgiae Orthopaedicae 
et Traumatologiae Cechoslovaca, 79(5), 411–415.

	24.	 Vanderschot, P. (2007). Treatment options of pelvic and acetabu-
lar fractures in patients with osteoporotic bone. Injury, 38(4), 
497–508.

	25.	 Strauss, E. (2004). Management of acetabular fractures in the 
elderly. Bulletin (Hospital for Joint Diseases (New York, NY)), 
62(1–2), 47–52.

	26.	 Matta, J. M. (1996). Fractures of the acetabulum: Accuracy of 
reduction and clinical results in patients managed operatively 
within three weeks after the injury. The Journal of Bone and Joint 
Surgery American, 78(11), 1632–1645.

	27.	 Helfet, D. L., Borrelli, J., DiPasquale, T., & Sanders, R. (1992). 
Stabilization of acetabular fractures in elderly patients. The Jour-
nal of Bone and Joint Surgery American, 74(5), 753–765.

	28.	 Jeffcoat, D. M., Carroll, E. A., Huber, F. G., Goldman, A. T., 
Miller, A. N., Lorich, D. G., et al. (2012). Operative treatment 
of acetabular fractures in an older population through a limited 
ilioinguinal approach. Journal of Orthopaedic Trauma, 26(5), 
284–289.

	29.	 Mears, D. C. (1999). Surgical treatment of acetabular fractures in 
elderly patients with osteoporotic bone. Journal of the American 
Academy of Orthopaedic Surgeons, 7(2), 128–141.

	30.	 Hill, B. W., Switzer, J. A., & Cole, P. A. (2012). Management 
of high-energy acetabular fractures in the elderly individuals: A 
current review geriatric. Orthopaedic Surgery & Rehabilitation, 
3(3), 95–106.

	31.	 Archdeacon, M. T., Kazemi, N., Guy, P., & Sagi, H. C. (2011). 
The modified stoppa approach for acetabular fracture. American 
Academy of Orthopaedic Surgeon, 19(3), 170–175.

	32.	 Medici, A., Di Salvatore, M. G., Pezzella, R., Fidanza, A., De 
Simone, A. M., & Calvisi, V. (2020). Bilateral fractures of 
acetabulum in a young girl with osteogenesis imperfecta and 
epilepsy. Trauma Case Reports, 25, 100265.

	33.	 Toro, G., Calabrò, G., Toro, A., de Sire, A., & Iolascon, G. 
(2015). Locking plate fixation of distal femoral fractures is a 
challenging technique: A retrospective review Clinical Cases in 
Mineral and Bone Metabolism. The Official Journal of the Ital-
ian Society of Osteoporosis, Mineral Metabolism, and Skeletal 
Diseases, 12(Suppl 1), 55–58.

	34.	 Froberg, L., Troelsen, A., & Brix, M. (2012). Periprosthetic 
Vancouver type B1 and C fractures treated by locking-plate 
osteosynthesis: Fracture union and reoperations in 60 consecu-
tive fractures. Acta Orthopaedica, 83(6), 648–652.

	35.	 Lenz, M., Lehmann, W., & Wähnert, D. (2016). Periprosthetic 
fracture fixation in osteoporotic bone. Injury, 47(Suppl 2), 
S44-50.

	36.	 Hoppe, S., & Keel, M. J. B. (2017). Pedicle screw augmentation in 
osteoporotic spine: Indications, limitations and technical aspects. 
European Journal of Trauma and Emergency Surgery: Official 
Publication of the European Trauma Society, 43(1), 3–8.

	37.	 Su, K., Liu, S., Wu, T., Yin, Y., Zhang, R., Li, S., et al. (2017). 
Posterior column acetabular fracture fixation using a W-shaped 
angular plate: A biomechanical analysis. PLoS ONE, 12(11), 
e0187886.

	38.	 Matta, J. M., & Merritt, P. O. (1988). Displaced acetabular frac-
tures. Clinical Orthopaedics and Related Research, 230, 83–97.

	39.	 Spencer, R. F. (1989). Acetabular fractures in older patients. The 
Journal of Bone and Joint Surgery British, 71(5), 774–776.

	40.	 Culemann, U., Holstein, J. H., Köhler, D., Tzioupis, C. C., Pizanis, 
A., Tosounidis, G., et al. (2010). Different stabilisation techniques 
for typical acetabular fractures in the elderly—a biomechanical 
assessment. Injury, 41(4), 405–410.

	41.	 Laflamme, G. Y., Hebert-Davies, J., Rouleau, D., Benoit, B., & 
Leduc, S. (2011). Internal fixation of osteopenic acetabular frac-
tures involving the quadrilateral plate. Injury, 42(10), 1130–1134.

	42.	 Gary, J. L., VanHal, M., Gibbons, S. D., Reinert, C. M., & 
Starr, A. J. (2012). Functional outcomes in elderly patients with 

https://doi.org/10.1016/j.rcl.2019.02.004
https://doi.org/10.2106/JBJS.RVW.15.00090
https://doi.org/10.2106/JBJS.RVW.15.00090


1148	 Indian Journal of Orthopaedics (2022) 56:1139–1149

1 3

acetabular fractures treated with minimally invasive reduction and 
percutaneous fixation. Journal of Orthopaedic Trauma, 26(5), 
278–283.

	43.	 Caviglia, H., Mejail, A., Landro, M. E., & Vatani, N. (2018). Per-
cutaneous fixation of acetabular fractures. EFORT open reviews, 
3(5), 326–334.

	44.	 Anglen, J. O., Burd, T. A., Hendricks, K. J., & Harrison, P. (2003). 
The, “Gull Sign”: A harbinger of failure for internal fixation of 
geriatric acetabular fractures. Journal of Orthopaedic Trauma, 
17(9), 625–634.

	45.	 O’Toole RV, Hui E, Chandra A, Nascone JW. How Often Does 
Open Reduction and Internal Fixation of Geriatric Acetabular 
Fractures Lead to Hip Arthroplasty?. Journal of Orthopaedic 
Trauma 2014;28(3):148–153.

	46.	 Manson, T. T. (2020). Open reduction and internal fixation plus 
total hip arthroplasty for the acute treatment of older patients with 
acetabular fracture. Orthopedic Clinics of North America, 51(1), 
13–26.

	47.	 Malhotra, R., & Gautam, D. (2019). Acute total hip arthroplasty 
in acetabular fractures using modern porous metal cup. Journal 
of Orthopaedic Surgery, 27(2), 230949901985543.

	48.	 Gautam, D., Gupta, S., & Malhotra, R. (2020). Total hip arthro-
plasty in acetabular fractures. Journal of Clinical Orthopaedics 
and Trauma, 11(6), 1090–1098.

	49.	 Toro, G., Braile, A., Zappulo, E., Panni, A. S., & Indelli, P. F. 
(2020). Does D-Dimer really help in the diagnosis of chronic 
periprosthetic joint infections (PJI)? A case-control study Jour-
nal of Arthroscopy and Joint Surgery, 7(4), 189–193.

	50.	 Parvizi, J., Tan, T. L., Goswami, K., Higuera, C., Della Valle, 
C., Chen, A. F., et al. (2018). The 2018 definition of peripros-
thetic hip and knee infection: An evidence-based and validated 
criteria. The Journal of Arthroplasty, 33(5), 1309–1314. e2.

	51.	 McGowan, S. P., Myers, D. M., Taylor, B. C., Madsen, A. A., 
Sutphen, S. A., Galos, D., et al. (2019). Difficulty of total hip 
arthroplasty following open reduction and internal fixation of 
acetabular fractures. Journal of Long-Term Effects of Medical 
Implants, 29(3), 247–254.

	52.	 Stibolt, R. D., Patel, H. A., Huntley, S. R., Lehtonen, E. J., 
Shah, A. B., & Naranje, S. M. (2018). Total hip arthroplasty 
for posttraumatic osteoarthritis following acetabular fracture: A 
systematic review of characteristics, outcomes, and complica-
tions. Chinese Journal of Traumatology, 21(3), 176–181.

	53.	 Busch, A., Stöckle, U., Schreiner, A., de Zwaart, P., Schäffler, 
A., & Ochs, B. G. (2020). Total hip arthroplasty following ace-
tabular fracture: a clinical and radiographic outcome analysis 
of 67 patients. Archives of Orthopaedic and Trauma Surgery, 
140(3), 331–341.

	54.	 Petis, S., Howard, J. L., Lanting, B. L., & Vasarhelyi, E. M. 
(2015). Surgical approach in primary total hip arthroplasty: 
Anatomy, technique and clinical outcomes. Canadian Journal 
of Surgery Journal Canadien De Chirurgie, 58(2), 128–139.

	55.	 Veerappa, L. A., Tippannavar, A., Goyal, T., & Purudappa, P. P. 
(2020). A systematic review of combined pelvic and acetabular 
injuries. Journal of Clinical Orthopaedics and Trauma, 11(6), 
983–988.

	56.	 Meneghini, R. M., Hull, J. R., Russo, G. S., Lieberman, J. R., 
& Jiranek, W. A. (2015). Porous tantalum buttress augments for 
severe acetabular posterior column deficiency surgical technol-
ogy. International, 27, 240–244.

	57.	 Lachiewicz, P. F., & Soileau, E. S. (2010). Tantalum compo-
nents in difficult acetabular revisions. Clinical Orthopaedics 
and Related Research, 468(2), 454–458.

	58.	 Siegmeth, A., Duncan, C. P., Masri, B. A., Kim, W. Y., & Gar-
buz, D. S. (2009). Modular tantalum augments for acetabular 
defects in revision hip arthroplasty. Clinical Orthopaedics and 
Related Research, 467(1), 199–205.

	59.	 Tidermark, J., Blomfeldt, R., Ponzer, S., Söderqvist, A., & 
Törnkvist, H. (2003). Primary total hip arthroplasty with a 
burch-schneider antiprotrusion cage and autologous bone 
grafting for acetabular fractures in elderly patients. Journal of 
Orthopaedic Trauma, 17(3), 193–197.

	60.	 Bronsema, E., te Stroet, M. A. J., Zengerink, M., van Kampen, 
A., & Schreurs, B. W. (2014). Impaction bone grafting and a 
cemented cup after acetabular fracture. International Orthopae-
dics, 38(12), 2441–2446.

	61.	 Malhotra, R., & Gautam, D. (2019). Cup-cage construct using 
porous cup with burch-schneider cage in the management of 
complex acetabular fractures. Hip & Pelvis, 31(2), 87.

	62.	 Carroll, E. A., Huber, F. G., Goldman, A. T., Virkus, W. W., 
Pagenkopf, E., Lorich, D. G., et al. (2010). Treatment of ace-
tabular fractures in an older population. Journal of Orthopaedic 
Trauma, 24(10), 637–644.

	63.	 Zha, G.-C., Sun, J.-Y., & Dong, S.-J. (2013). Predictors of clini-
cal outcomes after surgical treatment of displaced acetabular 
fractures in the elderly. Journal of Orthopaedic Research: Offi-
cial Publication of the Orthopaedic Research Society, 31(4), 
588–595.

	64.	 Morison, Z., Moojen, D. J. F., Nauth, A., Hall, J., McKee, M. 
D., Waddell, J. P., et al. (2016). Total hip arthroplasty after ace-
tabular fracture is associated with lower survivorship and more 
complications. Clinical Orthopaedics and Related Research®, 
474(2), 392–398.

	65.	 Glogovac, G., Le, T. T., & Archdeacon, M. T. (2020). Time to 
surgery and patient mortality in geriatric acetabular fractures. 
Journal of Orthopaedic Trauma, 34(6), 310–315.

	66.	 Tarantino, U., Iolascon, G., Cianferotti, L., Masi, L., Marcucci, 
G., Giusti, F., et al. (2017). Clinical guidelines for the preven-
tion and treatment of osteoporosis: Summary statements and 
recommendations from the Italian Society for Orthopaedics 
and Traumatology. Journal of Orthopaedics and Traumatology, 
18(S1), 3–36.

	67.	 Iolascon, G., Moretti, A., De Sire, A., Toro, G., & Gimigliano, 
F. (2018). Pharmacological therapy of sarcopenia: Past, present 
and future. Clinical Cases in Mineral and Bone Metabolism, 
15(3), 407–415.

	68.	 Kanakaris, N. K., Greven, T., West, R. M., Van Vugt, A. B., 
& Giannoudis, P. V. (2017). Implementation of a standardized 
protocol to manage elderly patients with low energy pelvic 
fractures: Can service improvement be expected? International 
Orthopaedics, 41(9), 1813–1824.

	69.	 Moretti, A., de Sire, A., Curci, C., Toro, G., Gimigliano, F., 
& Iolascon, G. (2019). Effectiveness of denosumab on back 
pain-related disability and quality-of-life in patients with verte-
bral fragility fractures. Current Medical Research and Opinion, 
35(1), 151–155.

	70.	 Tarantino, U., Celi, M., Feola, M., Liuni, F. M., Resmini, G., 
& Iolascon, G. (2013). A new antiresorptive approach to the 
treatment of fragility fractures: Long-term efficacy and safety 
of denosumab. Aging Clinical and Experimental Research, 
25(Suppl 1), S65-69.

	71.	 Drake, M. T., Clarke, B. L., & Khosla, S. (2008). Bisphospho-
nates: Mechanism of action and role in clinical practice. Mayo 
Clinic Proceedings, 83(9), 1032–1045.

	72.	 De Cicco, A., Toro, G., Oliva, F., Tarantino, U., Schiavone 
Panni, A., & Maffulli, N. (2021). Atypical periprosthetic 
femoral fractures of the hip: A PRISMA compliant systematic 
review. Injury, 52(8), 2407–2414.

	73.	 Shane, E., Burr, D., Abrahamsen, B., Adler, R. A., Brown, T. D., 
Cheung, A. M., et al. (2014). Atypical subtrochanteric and dia-
physeal femoral fractures: Second report of a task force of the 
American Society for Bone and Mineral Research: AFF Task 



1149Indian Journal of Orthopaedics (2022) 56:1139–1149	

1 3

Force Report. Journal of Bone and Mineral Research, 29(1), 
1–23.

	74.	 Odvina, C. V., Zerwekh, J. E., Rao, D. S., Maalouf, N., 
Gottschalk, F. A., & Pak, C. Y. C. (2005). Severely suppressed 
bone turnover: A potential complication of alendronate therapy. 
The Journal of Clinical Endocrinology and Metabolism, 90(3), 
1294–1301.

	75.	 Adams, A. L., Adams, J. L., Raebel, M. A., Tang, B. T., Kuntz, 
J. L., Vijayadeva, V., et al. (2018). Bisphosphonate drug holiday 
and fracture risk: A population-based cohort study: Bisphos-
phonate drug holiday and fracture risk. Journal of Bone and 
Mineral Research, 33(7), 1252–1259.

	76.	 Caggiari, G., Leali, P. T., Mosele, G. R., Puddu, L., Badessi, 
F., & Doria, C. (2016). Safety and effectiveness of teriparatide 
vs alendronate in postmenopausal osteoporosis: A prospective 
non randomized clinical study Clinical Cases in Mineral and 
Bone Metabolism. The Official Journal of the Italian Society 
of Osteoporosis, Mineral Metabolism, and Skeletal Diseases, 
13(3), 200–203.

	77.	 Cosman, F., Crittenden, D. B., Adachi, J. D., Binkley, N., Czer-
winski, E., Ferrari, S., et al. (2016). Romosozumab treatment 
in postmenopausal women with osteoporosis. The New England 
Journal of Medicine, 375(16), 1532–1543.

	78.	 Iolascon, G., Moretti, A., Toro, G., Gimigliano, F., Liguori, S., 
& Paoletta, M. (2020). Pharmacological therapy of osteoporo-
sis: What’s new? Clinical Interventions in Aging, 15, 485–491.

	79.	 Tsai, J. N., Uihlein, A. V., Lee, H., Kumbhani, R., Siwila-Sack-
man, E., McKay, E. A., et al. (2013). Teriparatide and deno-
sumab, alone or combined, in women with postmenopausal 
osteoporosis: the DATA study randomised trial. Lancet (Lon-
don, England), 382(9886), 50–56.

Publisher's Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.


	Fragility Fractures of the Acetabulum: Current Concepts for Improving Patients’ Outcomes
	Abstract
	Introduction
	Patient Evaluation and Fracture Pattern
	The Management of FFA
	Non-operative Treatment
	Operative Treatment
	Osteosynthesis
	Open Reduction and Internal Fixation (ORIF) 
	Percutaneous Fixation 

	Hip Replacement
	Acute THA Associated with Fracture Fixation 
	Delayed Total Hip Arthroplasty 



	Patient’s Outcomes
	FFA and Osteoporosis Management
	Conclusion
	References




