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Abstract

Acetabular fractures in the geriatric population are typically low-energy fractures
resulting from a fall from standing height. Compromised bone quality in the elderly, as
well as this population’s concomitant medical comorbidities, render the management of
such fractures challenging and controversial. Non-operative management remains the
mainstay of treatment, although such a choice is associated with numerous and serious
complications related to both the hip joint as well as the general condition of the patient.
On the other hand, operatively treating acetabular fractures (e.g., with osteosynthesis or
total hip arthroplasty) is gaining popularity. Osteosynthesis can be performed with open
reduction and internal fixation or with minimally invasive techniques. Total hip
arthroplasty could be performed either in the acute phase combined with osteosynthesis
or as a delayed procedure after a period of non-operative management or after failed
osteosynthesis of the acetabulum. Regardless of the implemented treatment,
orthogeriatric co-management is considered extremely crucial, and it is currently one of

the pillars of a successful outcome after an acetabular fracture.
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Core Tip: Treatment of geriatricacetabular fractures is a challenging clinical problem that
has recently gained significant attention within the orthopaedic community. Whilst non-
operative management is a used treatment strategy, surgery in the form of either
osteosynthesis or combination of osteosynthesis and acute total hip arthroplasty is
currently extensively performed. The orthogeriatric co-management of the fragile
patients who have sustained an acetabular fracture is essential and of paramount

importance.




INTRODUCTION

The incidence of acetabular fractures in the elderly population has significantly increased
over the last years [1l. There are substantial differences that make these fractures different
from the ones occurring in the younger counterparts. First, they are low-energy fractures,
second the configuration/type of the fracture is different with a significant prevalence of
anteriorly based fractures, third, their management includes the option of hip
arthroplasty, which is not the case in young patients, and last but not least the co-existing
medical comorbidities constitute both the decision making and the overall management

more challenging.

Variation in decision-making

The degree of controversy surrounding the issue and the lack of validated management
guidelines are vividly depicted in a recent survey that was conducted in 15 Level-I
Trauma Centers in the United States and included more than 250 patients over the age of
60 years 2. The study showed that operative treatment was implemented in only 60% of
the cases. Age less than 80 years, high-energy fractures, concomitant femoral head
lesions, and hip incongruency were the main factors that were taken into consideration
by the treating surgeons to decide on the operatiﬁ management. The vast majority (90%)
of the surgically treated patients were managed with openreduction and internal fixation
(ORIF) whilst total hip arthroplasty (THA) was performed in the remainder of the cases.
From the known risk factors associated with poor outcomes, only dome impaction was
significantly associated with receiving surgery. The authors concluded that these results
reflected the lack of clear guidelines for management. In general, the decision for surgical
intervention is a multifactorial endeavor that takes into account the type of fracture, the
physiology and the age of the patients, the expertise of the surgical team, and the logistics

of the healthcare setup.

Mortality




Mortality resulting from geriatric acetabular fractures is a matter that has been recently
revisited by many scholars. There is a tendency in the contemporary literature to compare
the mortality of acetabular fractures to that of hip fractures that occur in the same age
cohorts. Koshbin et al Bl from the University of Toronto in a matched cohort study that
included patients older than 60 years, concluded that acetabular fractures had a much
higher risk of early mortality compared to hip fractures. On the other hand, Stetzelberger
et al ¥ from Switzerland documented that whilst there was no difference in mortality
between the acetabular and hip fracture patients at the first 30 postinjury days, the 1-year
mortality was double for hip fracture patients (18% acetabular vs 36% hip fractures).
Mortality has also been studied by comparing operative s no-operative
management. Firoozabadi et all®, demonstrated that operative treatment had
significantly lower mortality compared to conservative management whilst at the same
time more than 80% of the deaths in the no-surgically treated patients occurred within
one year from the injury. Gary et al [], in a larger group of patients, also indicated that the
1-year mortality was higher in non-operatively treated patients but when this was
adjusted for comorbidities, gender, age, and mechanism of injury, no difference between
them was observed. Another interesting parameter that has been recently added and
investigated in the long catalog of factors that could potentially strongly affect and
predict mortality after acetabular fractures is sarcopenia, which in simple words can be
understood as age-related bone loss [78l. Considering the increased interest related to
sarcopenia and orthopaedic trauma, it is to be expected that in the near future, there will

be more studies shedding light on this issue.

Non-operative management

Non-operative management used to be the standard of care for these injuries up to the
recent past. In the contemporary era despite the fact the surgical management of these
injuries is on the rise, there is still a role for the so-called “conservative management” [?].
This by no means should be interpreted as complete bed rest. The latter is fraud with

devastating and potentially fatal complications namely pulmonary and/or urinary




infections, thromboembolic disease, and recumbency ulcers. Non-operative management
should include early mobilization of the patient out of bed, musculoskeletal conditioning,
and respiratory physiotherapy. Taking this into consideration, long periods of skeletal
traction have no place in the modern management of acetabular fractures in the elderly.
Traction should only be applied with caution and only for a few days (maximum 7-10
days). Early and safe mobilization of the patients is a priority and every effort should be
made in that direction.

The outcomes of non-operative management have not extensively been studied in the
current era. They remain contradictive, with Ryan et al [1%] reporting good outcomes at a
2-year follow-up in a cohort of 27 patients that were treated non-operatively even though
the patients met at least one of the surgical indications. On the contrary, Baker et
al Ml studied 49 patients with associated fracture types and reported significantly

reduced mobility and living independence at 1-year follow-up.

Osteosynthesis

Osteosynthesis of acetabular fractures in the elderly is challenging and frequently yields
suboptimal results [12ll. Several criteria should be considered when a surgeon is choosing
osteosynthesis as the mode of surgical management. Chronological age should not be
taken into account in isolation. No clear cut-off is used in the contemporary literature to
discriminate between elderly vs younger patients. Nevertheless, most of the studies use
the age of 60 years as the cut-off point.

Biological age is a more appropriate parameter to be considered. Consequently, the
physical condition as well as the comorbidities should be considered when a decision for
osteosynthesis is made.

The type of fractures encountered in the elderly are more frequently anterior-
based Il and have a concomitant anteromedial dome impaction [1314] (Figure 1). This
configuration of fracture along with the associated osteopenia make the osteosynthesis
quite cumbersome and prone to secondary failure even if intra-operatively a good result

has been achieved. In recent days the Anterior Intrapelvic Approach ["®lis most




frequently used when addressing anterior-based fractures through a typical open
reduction and internal fixation technique. Additionally, the pararectus approach
introduced by the Bernese group [, is an option that offers direct access to the superior
and anteromedial dome of the acetabulum and is more atraumatic to the soft tissues
compared to other surgical approaches. Although optimal outcomes have been
documented with its application, the pararectus approach is not widely used and
worldwide, the Anteriorly Intrapelvic Approach is still the most commonly used
approach to surgically treat anteriorly based acetabular fractures.

At this juncture, it should be emphasized that perfect anatomic reduction of acetabular
fractures is not always feasible in elderly patients and oftentimes the surgeon should
accept a less perfect reduction keeping in mind that especially in octogenarians, early and
pain-free mobilization is the goal of management.

Ina receﬁ systematic review, Capone ef al 7] found that the conversion to a THA after
an ORIF was performed at a mean of 25.5 months. Anatomical reduction was achieved
in 11.6% of cases and imperfect and poor reduction in 22.3%. In the same study, ORIF
was associated with longer operative time, more blood loss, higher secondary surgery
rate, and higher 1-year mortality when compared to a THA performed in the acute
setting. On the contrary, in another systematic review, Daurka et al ['8ldemonstrated
better functional outcomes in the patients treated with ORIF compared to those with
THA.

Minimally invasive percutaneous osteosynthesis is advocated by some surgeons to
stabilize only the columnar elements of a fracture. Minimal invasion fracture
osteosynthesis with closed reduction and percutaneous fixation is an attractive option for
acetabular fracture fixation as it may be associated with less blood loss, shorter operative
time, and decreased risk for infection, particularly in geriatric populations with low
cardiac reserve [1°]. The technique has gained popularity not only in simple fractures of
the anterior or posterior column but also in displaced fractures that can be reduced with
traction, manipulation, and percutaneous leverage under fluoroscopy and can be

subsequently fixed with screws ). Percutaneous fracture fixation of pelvis and




acetabulum is a technically demanding procedure that requires a high level of surgical
skills and expertise to perform accurately and safely. Despite the clear advantages of
stabilizing the fracture by closed means, the long-term functional outcome and the
incidence of conversion to THA are similar [1% or even higher 20l when compared to open

fixation techniques.

Total Hip Arthroplasty

Total hip arthroplasty should be considered for the elderly in a threefold perspective: a)
Acute THA along with ORIF, b) delayed THA after non-operative management, c) THA
after failed ORIF of the acetabulum.

The combination of ORIF and acute THA is a complex surgical procedure that requires a
mixed and advanced skillset from the orthopaedic surgeon [22]. The purpose of the ORIF
in this clinical scenario is to restore the anatomy of the columns and thus create a stable
bed for the subsequent implantation of the acetabular cup. The ORIF should be applied
in a timely and efficient manner to minimize the surgical time, the blood loss, and the
physiological stress of the patient. The ORIF can be performed utilizing an anterior-based
approach (Anterior intrapelvic or pararectus) and then followed by a THA using the
posterior approach. Another option is to perform a posterior approach to perform both
the ORIF and the THA. A third alternative is to perform a Smith-Petersen-type approach
followed by an anteriorly performed THA. The choice depends on the type of fracture
and the skillset of the surgeon. In regards to the implant selection for the THA, an
uncemented cup is preferred. The option of a big multi-hole cup size should be strongly
considered. Trabecular metal offers great initial stabilization of the cup and is an option
preferred by many surgeons. Dual mobility articulation should also be considered based
on the same rationale that dictates its use during THA after a femoral neck fracture.
Acetabular cages must be considered when needed. The critical point of the surgical
technique is that the surgeon should be prepared to perform a complex primary THA

having implants that are usually used in the revision THA setting.




In recent years, acute THA has yielded optimal clinical outcomes. In a recent systematic
review that included 642 patients from 10 observational studies, comparing ORIF vs
limited ORIF combined with THA, Tu et al [23] noticed that acute THA was associated
with higher Hip Harris Score (HHS), improved physical function and better SF-36
Physical Component Summary and Mental Component Summary Scores after 1-year
postoperatively. Moreover, lesser complication and reoperation rates, and greater bodily
pain were also recorded. According to a meta-analysis from Jauregui et al 24], acute THA
provided a good functional outcome (HSS: 83) and was associated with a revision rate of
4.3% and a complication rate of 20%.

Total hip arthroplasty after a non-operative acetabular fracture can be either relatively
straightforward or very technically demanding [ (Figure 2). If the initial and
subsequent displacement is minimal then the technical difficulties are not usually of great
extent. On the other hand, if the displacement is significant the distorted anatomy can be
very problematic and should be addressed accordingly. The same facts stand true for a
delayed THA after ORIF. Although the literature is very scant upon this subject, it
suggests that the outcomes are generally inferior to those observed after primary THA.
Orthogeriatric co-management

The proper and optimal management of acetabular fractures in the elderly also
encompasses the collaboration of different medical specialties and the application of
specific individualized protocols based on patients’ physical and mental status [19].
Orthogeriatric involvement and co-management is a well-established concept and is
currently the standard of care for hip fractures worldwide [27.25]. Although fracture liaison
service efficiency has not been studied in this subgroup of elderly patients it is logical to
assume that this approach should be also implemented in elderly patients with acetabular
fractures [2%l. Further involvement of anesthesiologists and nurses can additionally
decrease the mortality rates and improve the treatment efficacy [2l. Older patients
should be acknowledged as a special cohort with diminished physiologic reserve and

resistance to stressors. Thus, their immune, pulmonary, and cardiovascular responses to




an injury with a significant impact on elderly mortality and morbidity, such as acetabular

fracture, could be significantly altered compared to younger patients [30l.

CONCLUSION

In summary, the contemporary literature is devoid of robust evidence to guide the most
appropriate management of acetabular fractures in the elderly. There is currently a wide
variation of management practices even amongst high-volume, experienced surgeons.
The decision should be guided by the physiologic age and the comorbidities of the
patient, the fracture configuration as well as the expertise and experience of the surgeon.
Non-operative management is appropriate for particular patients, but prolonged bed rest
should be avoided. Osteosynthesis is associated with good outcomes in selected patients
but there is currently a trend toward a same-setting ORIF in combination with THA.
Orthogeriatric co-management is essential and of paramount importance to achieve an
overall optimal outcome in the fragile group of elderly patients who have sustained an

acetabular fracture.
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