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ABSTRACT

Purpose: The aim of this study is to compare the functional outcomes and complication rates of
early total hip replacement (THR) for acetabular fractures in the young versus the elderly
populations, in a trial to reach a higher level of evidence to know whether to expand or limit the
application of early THR to young patients.

Methods: This was a multicenter retrospective comparative study that included patients who
underwent early THR for an acetabular fracture in the period from February 2012 to December
2018 in one of three level one trauma centers. Patients were divided into an “elderly group” that
included patients 65 years or older (seven males and seven females), and a “young group” that
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up was 33.57 months (range 12-84).

patient groups.

procedure to younger patients when indicated.

included patients younger than 65 years (11 males and three females). The mean period of follow

Results: The mean Harris Hip Score (HHS), at the final follow up, in the elderly group was 82.4
(range 75-92) while the mean HHS in the young group was 91.5 (range 72-100). The mean and
median HHS in the young group were significantly higher than those in the elderly group. There
was no statistically significant difference in the complication rate between the elderly and young

Conclusion: Significantly superior functional outcomes are expected from young patients
managed with early THR for acetabular fractures compared to elderly patients, with comparable
complication rates between both age groups. Therefore, there is more confidence to apply this

Keywords: Acetabulum; fractures; total hip replacement; young; elderly.

INTRODUCTION

Acetabular fractures have a bimodal distribution,
being common in young adults usually caused by
high energy trauma, and nowadays becoming
increasingly common in elderly patients usually
caused by low energy trauma [1]. The definition
of elderly is somewhat controversial. However,
the World Health Organization (WHO) stated that
most developed countries agreed on the age of
65 years to define an elderly person [2].

There is a relatively lower threshold to accept hip
replacement as a primary treatment for
acetabular fractures in the elderly population in
comparison to younger adults. Many authors
studied acute total hip replacement (THR) for
treatment of fractures of the acetabulum in the
elderly population. Most of them concluded that
acute THR is a good treatment option in this
patient population [3—11].

On the other hand, the gold standard for
treatment of fractures of the acetabulum in
younger patients is open reduction and internal

fixation (ORIF) [12]. However, in certain
situations ORIF is expected to yield
unsatisfactory outcome. Poor outcome is

expected with non-anatomic reduction, late
presentation, posterior wall fracture, impaction of
the articular cartilage of the acetabulum, full
thickness damage or impaction of the cartilage of
the head of femur, associated fractures of the
head or displaced fractures of the neck of femur
and extensive acetabular fracture comminution
[12—15]. All of these factors, except for quality of
reduction, are injury-related factors that are
uncontrollable by the surgeon and will only
predict poor outcome [16].

Poor outcome after ORIF of an acetabular
fracture is typically salvaged by THR. However,
THR following previous acetabular fracture

fixation surgery is complex with inferior results
compared to primary THR for arthritis, longer
surgical times, and higher complication and
revision rates [17,18].

Therefore, in limited indications, acetabular
fractures in young patients can be treated by
acute THR [16,19,20]. Reviewing the literature,
the number of young patients who underwent
acute THR for acetabular fractures is relatively
low and a few authors studied acute THR in the
young patient population [16,19,20].

MacCormick et al. [16] compared acute THR
versus ORIF for posterior wall fractures in middle
aged patients. After a mean follow up period of
6.2 years, the mean Oxford Hip Score in the
ORIF group was 40 compared to 44 in the acute
THR group. Thirty seven percent of patients in
the ORIF group had undergone or been referred
for THR by the end of follow up, while 13% of
patients in the acute THR group had undergone
revision. They concluded that acute THR
achieved higher functional scores and
significantly better survival of the index
procedure [16].

Mears and Velyvis [18] identified three distinct
time periods after a fracture of the acetabulum
when a THR merits consideration; acutely within
three weeks of the injury, between three weeks
and three months, and at three months or later.
Eid [21] noted that although the first two groups
had some differences regarding the increased
difficulty of the operation due to fracture callus,
but at last the fracture was always incompletely
united and could still be manipulated and
reduced as a way of management of the defects.
Therefore, He combined the first two groups and
referred to them as early THR [21].

To our knowledge, there are no comparative
studies in literature comparing the functional
outcomes and complication rates of early THR
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for fractures of the acetabulum in the young
versus the elderly populations.

The aim of this study is to compare the functional
outcomes and complication rates of early THR
for fractures of the acetabulum in the young
versus the elderly populations, in a trial to reach
a higher level of evidence to know whether to
expand or limit the application of early THR to
young patients.

2. PATIENTS AND METHODS

This was a multicenter retrospective comparative
study that included patients who underwent early
THR for an acetabular fracture in the period from
February 2012 to December 2018 in one of three
level | trauma centers; Orthopedic Surgery
Department, Tanta University Hospital, Egypt,
Orthopedic Surgery Department, Elhadarah
University Hospital, Alexandria University, Egypt,
and Orthopedic Surgery Department,
Fondazione IRCCS Policlinico San Matteo,
University of Pavia, Italy. Early THR was defined
as THR within three months from injury
according to Eid modification of Mears and
Velyvis classification [18,21]. Retrospective data
were collected through review of the patients’
files after Ethics Committee approval. Patients
with follow up of less than one year and patients
with ipsilateral lower limb fractures distal to the
hip were excluded. The study included 28
patients.

Patients were divided into two groups; “elderly
group” that included patients 65 years or older at
time of trauma according to WHO definition of
elderly [2], and “young group” that included
patients younger than 65 years at time of injury.
The elderly group included 14 patients (seven
males and seven females) and the young group
included 14 (11 males and three females).

The mean age +* standard deviation (SD) in the
elderly group was 76.86 years + 7.62 (range 65-
89 years) while the mean age * SD in the young
group was 45.36 + 10.97 years (range 20-60
years).

The fractures were caused by a simple fall (low
energy trauma) in eight out of 14 patients in the
elderly group (57.14%) while the remaining six
patients sustained a fracture due to a road traffic
accident. All fractures in the young group were
caused by road traffic accidents.

The classification of Letournel and Judet [22]
was used to classify fractures. The elderly group
included five anterior (ant.) column fractures,
three posterior (post.) wall, two anterior column
with posterior hemitransverse, two T-shaped,
one transverse and one post. wall and column
fracture. The young group included 11 post. wall
fractures, two T-shaped and one post. wall and
column fracture.

The mean duration from trauma to surgery £ SD
in the elderly group was 14.5 + 20.98 days
(range 1-88 days) while the mean duration from
trauma to surgery + SD in the young group was
38.86 + 30.05 days (range 1-84 days). Delay in
surgery was due to associated injuries, the
patient's medical condition, missed injuries or
delayed referral from non-specialized centers.

The indications for the procedure are listed in
table 1.

2.1 Surgical Technique

The surgical technique was the same for both the
young and the elderly groups. Surgery was
performed under spinal anesthesia in 16 patients
and under general anesthesia in 12 patients. The
patients received a dose of prophylactic
intravenous  antibiotics  with  induction  of
anesthesia. The fracture pattern was the key
factor that determined the surgical approach and
sequence of surgery. As a general rule, the aim
was to achieve a stable fixation rather than
perfect fracture reduction. The surgical technique
is summarized in Figs. 1,2.

The wound was closed in layers over a vacuum
drain in all patients. The mean operative time %
SD was 188.75 + 75.33 minutes ranging from
105 to 395 minutes.

Table 1. Indications for the procedure

Indication °

Elderly group Young group

Extensive acetabular articular surface
comminution or impaction

Late presentation (After > 4 weeks)
Associated femoral neck fracture
Associated femoral head fracture
Marked femoral head impaction
Concurrent hip osteoarthritis

12 2

= A ON -~
O NN WO

a: Many patients had more than one indication for the procedure
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Fig. 1 Summary of surgical technique for elementary fractures
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Fig. 2. Summary of surgical technique for associated fractures
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2.2 Implants

In the elderly group, cemented THR was
implanted in seven cases, reverse hybrid in six
cases and cementless THR in one case. In the
young group, cemented THR was implanted in
six patients, cementless THR in five patients and
reverse hybrid in three patients. Implant choice
depended on bone quality, use of a cage or ring
that necessitated cemented cup, surgeon’s
preference, implant availability and cost factors.

2.3 Post-operative Protocol

The post-operative protocol was the same for
both the young and the elderly groups. The
routine  post-operative protocol included
intravenous  prophylactic  antibiotics  (first
generation cephalosporin) for the first 24 hours
after surgery, removal of the drain 48 hours after
surgery, oral indomethacin 100 mg/day for one
month as heterotopic ossification prophylaxis and
low molecular weight heparin for six weeks as
thrombo-embolic prophylaxis.

Weight bearing was delayed in six patients due
to associated injuries that precluded early weight
bearing. The remaining 22 patients were
encouraged to start mobilization out of bed on
the second day after surgery with touch down
weight bearing that continued for six weeks.
Afterwards, full weight bearing was gradually
started depending on patient’s ability and the
reconstruction done.

2.3 Follow Up

The follow up protocol was the same for both
patient groups. The mean period of follow up +
SD was 33.57 + 19.72 months (range 12-84
months). The patients were subjected to clinical
and radiological evaluations at each follow up
visit which were scheduled at six weeks, three
months, six months, and one year after surgery,
and then annually thereafter.

Patients were assessed clinically using Harris
Hip Score (HHS) [23]. The score obtained at the
last follow up was considered the final score that
was included in the statistical analysis of the
results.

Plain radiographs of the affected hip in antero-
posterior (AP) and lateral views were used for
radiological assessment. Radiographs were used
to assess fracture union, femoral head autograft
incorporation, stability of the femoral and

acetabular components and to detect
complications such as osteolysis and heterotopic
ossification.

The safe zone of Lewinnek et al [24] was used to
assess cup orientation. The method described by
Russotti and Harris [25] was used to assess
medial and vertical cup migration and changes in
the cup angular position. Cup loosening was
defined as cup migration greater than 4 mm in
any direction or a change in the abduction angle
of the cup greater than 4° compared to the
immediate post-operative radiographs. Brooker
et al method [26] was used to assess heterotopic
ossification. Osteolysis around the cup and stem
was assessed using the methods of DelLee and
Charnley [27] and Gruen et al [28] respectively.

2.4 Statistical Analysis [29]

The IBM SPSS software package version 20.0
(Armonk, NY: IBM Corp) [30] was used for data
analysis. Number and percent were used to
describe qualitative data. Variables normality of
distribution was verified using the Kolmogorov-
Smirnov, Shapiro and D’Agostino tests. Range
(minimum and maximum), mean, standard
deviation and median were used to describe
quantitative data. Chi-square test (Fisher or
Monte Carlo) was used to compare categorical
variables between groups. Comparing normally
distributed quantitative variables between two
groups was performed using Student t-test.
Significance of the results was judged at the 5%
level.

3. RESULTS
3.1 Clinical Assessment

The mean HHS * SD, at the last follow up, was
824 + 6.4 (range 75-92) in the elderly patient
group while the mean HHS in the young patient
group was 91.5 + 8.5 (range 72-100). The mean
and median HHS in the young group were
significantly higher than those in the elderly
group (Table 2).

3.2 Radiological Assessment

Al fractures were seen to be united
radiographically by six months after surgery and
femoral head autograft was well incorporated in
all cases. There were no cases of delayed union,
nonunion or loosening of the cup or stem at the
last follow up.
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3.3 Complications

Table 3 includes the encountered complications.
Difference in the complication rate between the
elderly and young patient groups was statistically
insignificant.

DISCUSSION

THR is a common treatment option for many
diseases and traumatic conditions in the elderly
population. Low functional demand and the need
for early mobilization could justify this option after
acetabular fractures in this age group. The
condition in younger adults is different. Whether
THR will behave similarly in both age groups or
not was the essence of this study.

Early THR in geriatric acetabular fractures has
been studied by many authors [6-8,10] while few
authors studied early THR for acetabular
fractures in younger patients [16,19,20]. We
could not find comparative studies in literature
comparing the results of early THR for fractures
of the acetabulum in the elderly versus the young
populations. However, some authors included
elderly and young patients in their series. Mears
and Velyvis [14] in their study included 57
patients with a mean age of 69 years (range 26-
89). Most of the patients in their study were 60
years or older (68%). They found that the
functional outcomes for the patients deteriorated
with age which is concordant with the results of
our study. However, they did not compare the
complication rates in different age groups.

Reviewing the literature, heterotopic ossification
(HO) was the most common complication
following THR for acute acetabular fractures [31].
However, in most studies, function was not
affected by HO which was therefore managed
conservatively in most cases except for class IV
that commonly required surgical excision [6—
8,10,14]. In our study, although HO was more
common in the elderly group in comparison to
the young group, this was found to be statistically
insignificant. Moreover, HO had an insignificant
effect on the functional outcome of all patients
except for a single patient who developed hip
stiffnress due to Class IV HO that required
surgical excision eight months after the first
surgery. This is concordant with the reviewed
literature.

The second most commonly reported
complication in literature was post-operative
dislocation [31]. It was a common complication in
our study as well. Dislocation rate was
comparable between both groups in our study.
Three patients reported dislocation after faulty
movements. Therefore, a more restrictive post-
operative protocol is required in early THR for
acetabular fractures as patients were used to
free motion of their native hips before injury.
Impingement on the reinforcement cage or ring
could be the possible cause in two patients, so
careful intraoperative positioning of cages or
rings and testing full range of movement at the
end of surgery are mandatory to reduce
impingement and dislocation rates. Future
studies using dual mobility cups can be of great
value in this aspect.

Table 2. Comparison between both groups according to HHS

Elderly group Young group Testof p
(n = 14) (n = 14) sig.
HHS
Mean +SD. 82.4% 6.4 91585 U :
Median (Min. — Max.) 80(75 — 92) 92(72 - 100) t=3.187° 0.004

t: Student t-test
p: p value for comparison between both groups; *: Statistically significant at p < 0.05

Table 3. Comparison between both groups according to complications

2

Complications Elderly group Young group X p
(n=14) (n=14)

No 6(42.9%) 7(50%)

Yes 8(57.1%) 7(50%)° 0144 0.705
Heterotopic ossification 6(42.9%) 2(14.3%) 2.800 0.209
Dislocation 2(14.3%) 3(21.4%) 0.243 1.000
Infection 0(0%) 1(7.1%) 1.037 1.000
Nerve injury 0(0%) 1(7.1%) 1.037 1.000
Vascular injury 0(0%) 1(7.1%) 1.037 1.000

Zz: Chi square test; p: p value for comparison between the studied groups; a: One patient had two complications
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Fig. 3 Thirty six years man (from the young group) with left hip posterior fracture dislocation
with posterior wall left acetabular fracture associated with femoral head fracture and marked
impaction. a Pre-operative radiograph. b (b1, b2, b3) Pre-operative CT scan. ¢ Intra-operative
photo of the resected head of femur showing fracture and marked impaction. d Intra-operative
fluoroscopic image. e Inmediate post-operative radiograph. f Follow up radiograph two years
post-operatively showing class lll heterotopic ossification
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Fig. 4 Sixty nine years old woman (from the elderly group) presented with right hip posterior
fracture dislocation with a T shaped with comminuted posterior wall right acetabular fracture
associated with marked femoral head impaction. a Pre-operative plain X-ray. b (b1, b2, b3) Pre-
operative CT scan. c (c1, c2) Immediate post-operative X-rays. d (d1, d2) Follow up X-rays
three months post-operatively. e (e1, e2) Follow up X-rays six months post-operatively. f (f1,
f2) Follow up X-rays one year post-operatively showing class Il heterotopic ossification
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Limitations of our study include its retrospective
design, the relatively small cohort size in each
group, different implants were used and the
follow up period was relatively short with inability
to judge implant survival. A future prospective
study including a larger cohort of patients with a
longer period of follow up is recommended. On
the other hand, the strengths of this study include
being the first study comparing functional
outcomes and complication rates in the elderly
versus the young patient groups. Moreover, the
sample was representative for variable fracture
types.

CONCLUSION

In conclusion, significantly superior functional
outcomes are expected from young patients
managed with early THR for acetabular fractures
compared to elderly patients, with comparable
complication rates between both age groups.
Therefore, there is more confidence to apply this
procedure to younger patients when indicated.
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