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ABSTRACT

Objectives: Total hip arthroplasty (THA) has been recommended as an effective tool for restoring joint function.
This study aimed to evaluate the functional and clinical outcomes of THA management of acetabular fracture late
complications such as arthritis by both Harris-Hip Score (HHS) and Western Ontario McMaster Osteoarthritis
Index (WOMAC) score, anticipate, and prevent the most common complications such as infection and dislocation.

Methods: This prospective case series included 30 patients with THA to manage acetabular fracture complications
such as arthritis. The study started in November 2021 and ended in September 2023. Inclusion criteria were
patients with acetabular fractures with secondary arthritis (pre-existing osteoarthritis were excluded) aged 25-
70 and who had at least 1 year from fracture to arthroplasty. Exclusion criteria were patients with a history of
previous infection.

Results: Heterotopic ossification (HO) improved statistically significantly after using ketorolac at an 18-month
follow-up compared to preoperatively. Using both the HHS and WOMAC scores, a statistically significant
difference was found between pre-operative and post-operative functional outcomes for estimating HO
development using radiographs.

Conclusion: THA was safe and effective in managing late acetabular fracture complications. Ketorolac use
showed promising results in prophylaxis against HO.
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INTRODUCTION

Acetabular fractures are linked to a high risk of late post-traumatic degenerative disorders, as high
as 57%.1 Imperfect reductions, femoral head lesions, chondral injuries to the acetabulum, and
pre-existing arthritis can all lead to hip joint degeneration.”! The common causes of surgically
treated acetabular fracture failure can be mechanical or biological. The mechanical failure can
be caused by (1) inadequate internal fixation technique, (2) acetabular fractures not reduced
anatomically, (3) femoral head cartilage lesions, (4) marginal impaction fractures, (5) poor bone
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quality, and (6) screw protrusion within the joint, whereas the
biological failure causes can be (1) chondrolysis, (2) avascular
necrosis (AVN), (3) infection, and (4) non-union.

Since it helps to restore the hip center of rotation, initial
open reduction and internal fixation (ORIF) of acetabular
fractures may make the subsequent total hip arthroplasty
(THA) easier. The arthroplasty surgeon must manage
possible difficulties such as significant soft-tissue scarring,
heterotopic ossification (HO), retained internal devices,
and residual bone defects after ORIE. However, THA after
non-operative treatment of acetabular fractures presents
challenges since patients frequently show up with malunion
or non-union, resulting in acetabular bone defects and an
acetabular discontinuity.”

In general, both cemented and cementless THA can be used
to manage hip osteoarthritis (OA) post-acetabular fractures
and femoral head AVN.’Y) Winemaker et al. reported
high complication rates following the conversion of failed
acetabular fracture treatment to THA (1011

Loosening prevention could be achieved by reducing the
wear of polyethylene. Design elements, including modularity,
geometry, and implant attachment, have been demonstrated to
be among the most crucial factors influencing the production of
wear particles to prevent wear. The femoral head’s dimensions
should be chosen to ensure that the polyethylene layer is at
least 6 mm thick, ideally 8 mm thick. Ceramic on ceramic or
ceramic on polyethylene has a lower wear rate than metal on
polyethylene, affecting the osteolysis rate.

The aim of the present study was to evaluate functional
results using the Harris-Hip Score (HHS) and Western
Ontario McMaster Osteoarthritis Index (WOMAC) of THA
following late acetabular fracture complications to anticipate
and prevent the common complications encountered after
procedures such as dislocation, infection, HO, and aseptic
loosening, and properly manage them if they happen.

MATERIALS AND METHODS

This prospective case series included 30 patients with THA
for the management of late acetabular fracture complications
such as arthritis due to malunion and/or AVN. The study
was conducted in November 2021 and September 2023,
with a mean follow-up time postoperatively of 14.3 months
(Range 12-18 months). Inclusion criteria were patients
who developed hip OA secondary to acetabular fractures
arthritis (pre-existing OA was excluded either radiologically
if available or according to patients’ history if no previous
radiographs were available), aged 25-70 years, and time
from fracture to arthroplasty of at least 1 year to give time
for the fracture to have a solid union. Exclusion criteria were
patients with a history of infection preoperatively before
undergoing THA.

The mean age at arthroplasty was 47.8 (+11.3) years (Range
26-69 years), with a male predominance of 24 males
[Table 1].

Pre-operative  assessments were clinical, functional,
radiological, and laboratory assessments. Radiological
assessment was done by plain radiographs of the affected
joint (anteroposterior, iliac and obturator oblique views)
and computed tomography of the affected joint to assess the
acetabular defect to plan the suitable option for acetabular
reconstruction. The defect was classified by Paprosky and
the American Academy of Orthopedic Surgeons (AAOS)
classifications [Table 1].*!% Pre-operative erythrocyte
sedimentation rate (ESR) and C-reactive protein (CRP)
were done to exclude infection in addition to proper clinical
examination of symptoms and signs of infection. If there is
a suspicion of infection, a pre-operative hip aspiration was
performed, and the results were sent for a cell count with
differential and a 14-day culture.

Patients were counseled about the management plan, and
informed consent was obtained regarding participation and
use of medical data for publication.

Post-operative HO was prevented using Ketorolac 60 mg
intraoperatively and five doses postoperatively with doses of
30 mg\8 h by IM injection.!

A protocol for the prevention of postoperative dislocation
was performed. Intraoperatively, the acetabular defect was
managed by bone grafts, either autograft, allograft, metal
augments, or cages, to reach the normal hip center of rotation
and good tension of the abductor’s muscles, trying to have a
stable prosthesis. Furthermore, the version of the stem and
the cup were to be in the normally accepted range.

Postoperative management was carried out by a
multidisciplinary team. Weightbearing precautions varied
and were determined by the surgeon individually. Patients
who underwent extra plate osteosynthesis or received a bone
graft were advised to toe-touch weight-bearing for six weeks.
Then, this was increased gradually to partial weightbearing
(50%) for another six weeks. At 12 weeks after having a
check radiograph to ensure the graft was taken in patients
who needed acetabular reconstruction and sound union
achieved in patients with osteosynthesis, the weightbearing
was increased to full weightbearing.®"!

After the arthroplasty, combined mechanical and
pharmacological prophylaxis against deep venous thrombosis
was started.'®!) Each patient was given printed instructions
regarding home exercises.

Protocol for infection prevention was performed. A first-
generation cephalosporin antibiotic was given before induction
of anesthesia, and two doses were given postoperatively. ESR
and CRP were negative three weeks after the operation, so
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Table 1: Demographic data — age/sex.

No. (cases)
Sex
Male 24
Female 6
Age, years (at arthroplasty)
Mean of age (year)+SD
Median (IQR)
Range (in years)
Type 1
Classification according to Paprosky classification 30%
Typel
Classification according to AAOS classification 36.7%

Age in years %

80

47.8+11.3 20
50 (15)
26-69

Type IIA Type IIb Type IIC Type IIIA Type IIIB
20% 13.3% 13.3% 20% 3.3%
Type II Type III Type IV
30.3% 36.7% 3.3%

IQR: Inter-quartile range, SD: Standard deviation, AAOS: American Academy of Orthopedic Surgeons

the possibility of infection was excluded from the study. All
patients were followed postoperatively and later to exclude
infection using clinical evaluation first, including symptoms
of infection such as rest pain, wound discharge, and signs of
infection such as redness, tenderness, and draining sinus. If
infection was suspected, ESR and CRP were performed. If
no draining sinus was present in the suspected cases, image-
guided hip aspiration under complete aseptic precautions
in the operating room was performed. Following the final
reduction, the trial heads should be used to conduct the
equator test, the dislocation test, and a component telescoping
check. A dual mobility cup was considered for weak gluteus
medius or neuromuscular disorders.

In the present study, HO was prevented by radiological
assessment of the pre-operative HO in radiographs. If
present, the surgeon had to be sure if it was mature or not
to decrease its incidence of recurrence, and postoperative
prophylaxis was performed using ketorolac with the
aforementioned protocol.!'"

Statistical analysis

Data was loaded into the computer, and IBM Statistical
Package for the Social Sciences software package version 20.0
was used for analysis (IBM Corp., Armonk, NY). Numbers
and percentages were used to describe the qualitative
data. The Shapiro-Wilk test was performed to confirm
the distribution’s normality. The terms range (minimum
and maximum), mean, standard deviation, median, and
interquartile range were used to characterize quantitative
data. P < 0.05 was considered when determining statistical
significance.

The Chi-square test is used to compare categorical variables
in different groups. Fisher’s Exact or Monte Carlo correction
for correction for Chi-square when more than 20% of the
cells have an expected count of <5. Student t-test for normally

distributed quantitative variables to compare between
two studied groups. Paired t-test for normally distributed
quantitative variables to compare between two periods.
Mann-Whitney test for abnormally distributed quantitative
variables was used to compare the two studied groups.
Wilcoxon signed-ranks test for abnormally distributed
quantitative variables to compare between two periods.
Pearson coeflicient was to correlate between two normally
distributed quantitative variables.

RESULTS

All study patients received THA per the proposed protocol
[Figure 1]. The mean follow-up period was 14.3 months
(Range 12-18 months). The estimated blood loss was 670 mL,
and the average hospital stay was 4.9 days (Range 3-7 days).

Approaches used

The posterior approach to the hip was used in 25 (83.33%)
patients, while the direct lateral approach was used in
five (16.66%) patients (mostly not in need of acetabular
reconstruction). The mean operative time was 2.6 (+£0.4) h,
ranging from 2.1 to 4 h.

The overall intraoperative complications rate was 16.6%,
which was related to intraoperative prosthetic fractures, while
the postoperative complications rate was 23.3% [Table 2].

Postoperatively, there were no symptoms or signs of acute
infection. ESR and CRP, three weeks postoperatively, were
negative, so the possibility of acute infection was excluded
from the study.

Regarding loosening postoperatively, at the 10-month
follow-up, one case (3.3%) had stem loosening (cementless
stem), which was managed by revising the stem with a long
cementless stem. The patient was followed for three months
and then died due to causes not related to her arthroplasty
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Figure 1: (a) Anteroposterior (AP) radiograph of both hips of a 65-year-old male patient, showing fracture posterior wall and posterior
dislocation of the left (Lt) hip due to road traffic accident. (b) AP radiograph, (c) obturator oblique view, and (d) iliac oblique view of showing
the posterior wall did not reduce well after open reduction and internal fixation of the posterior wall by plate and screws and fragments
of the posterior wall still displaced and not fixed. (e) AP, radiograph after 1 year from acetabular fixation showing dislocated Lt hip with
resorbed femoral head and heterotopic ossification (HO) grade III (f) axial and (g) coronal computed tomography cuts of Lt hip showing the
acetabular defect and resorbed femoral head. (h) Immediately post-operative radiograph showing dual mobility total hip arthroplasty with
strut graft fixed by two screws. The remaining HO was grade I. (i) AP radiograph of the Lt hip after 18 months shows stable prosthesis and no

newly formed HO.

Table 2: Intraoperative and post-operative complications.

No.(cases) %
Intraoperative complications
Greater trochanter fracture 3 10
Calcar fracture 2 6.7
Postoperative complications
Dislocation 2 6.7
Stem loosening 1 3.3
Cup loosening 2 6.7
Newly formed heterotopic ossification 2 6.7
Reoperation (Revision) 2 6.7
Surgical Site Infection 0 0

operation. After 15 months of the arthroplasty, two cases
had cup loosening. The first patient was managed by revision
using the Delta TT Revision System (Cementless cup with
cementless metal augment), and the other patient was
planned for later revision.

Two (6.7%) cases of prosthetic dislocations were reported.
The first patient was dislocated after six months of follow-
up and managed conservatively by closed reduction
and abduction brace for three months and no further
consequences were encountered; the second patient was
mentioned before to have loosening of the stem, which
caused dislocation (10 months postoperatively) [Figure 2].

Regarding HO at 18-month follow-up, newly formed HO
occurred in two (6.7%) patients. One patient (3.3%) was

grade I (no HO pre-arthroplasty) [Figure 3]. Another one
(3.3%) was grade II (he had HO preoperatively graded as
grade IV and was partially excised during THA and after
arthroplasty. The remaining HO was grade I and then
progressed to grade II after 18 months), which did not
affect the range of motion, so no further management was
required. HO assessment in the current study was done
using radiographs as extra-skeletal bone formation in the
surrounding muscles and tissues.

Regarding functional improvement, the mean HHS improved
from a pre-operative value of 39.6 (+£6.8) to 80.1 (+7.9)
postoperatively. The mean WOMAC score improved from
79.83 (£6.5) preoperatively to 34.9 (£9.35) postoperatively
[Figure 4].

No statistical significance was found between the
improvement of the HHS and fracture-dislocation of the hip
pre-acetabular fixation (P = 0.143). The type of prosthesis
also had no statistical significance [Table 3] with the
improvement of the HHS (P = 0.387).

DISCUSSION

THA surgery was saved for the aftereffects of acetabular
fractures.”” Following the failure of acetabular fracture
treatment, THA is frequently utilized to restore joint function
and has been recommended as an efficient means of restoring
normal hip function.?!!
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Figure 2: (a) Anteroposterior (AP) radiograph of the pelvis showing transverse left (Lt) acetabular
fracture fixed by plate and screws of a 59-year-old female, (b) acetabular defect classified as American
Academy of Orthopedic Surgeons type IIIb, (c) axial cuts of the Lt hip showing the acetabular defect,
(d) total hip arthroplasty (THA) (cemented cup and cementless stem) with autograft and Burch-
Schneider ring to reconstruct the acetabular defect. (e) AP radiograph, (f) lateral radiograph of the
hip, 10 months after THA, showing prosthetic dislocation with stem loosening, and (g) revision of the
stem by a long cementless stem and cerclage due to greater trochanter fissure fracture.

Regarding the mean age at the time of arthroplasty and sex, in
comparison with the aforementioned results, Dawson et al.?!!
showed that the mean age at the time of first surgery was 53 years
and most patients were male (68%). Do et al.® assessed the
results of a THA for acetabular fracture complications among
25 patients. The study showed that the mean age at fracture was
58 (36-85) years, and most patients were male (76%).

In agreement with the current study, Do ef al.? showed that
no infection had occurred post-THA. However, Yuan ef al.*’!

had implant infection among (3.44%) out of 1284 patients
who underwent THA due to acetabular fracture-related
post-traumatic OA. Dawson ef al.?!! had one postoperative
superficial infection, which was managed successfully by
antibiotics. Differences between the present study and other
studies compared to Yuan et al. may be because the latter
study had a much larger sample size of patients.*!

In the present study, statistical significance was found
associating cases that had cup loosening and had bone graft
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Figure 3: (a) Anteroposterior (AP) radiograph of both hips showing left (Lt) acetabular posterior wall
fracture-dislocation of a 69-year-old female patient at the time of accident 28-years-ago, (b) reduction
of dislocated Lt hip after closed reduction and skeletal traction, (c) after 1 year from the fracture
showing united acetabular fracture and osteoarthritis (OA) of the hip, (d) OA Lt hip after 28 years
from the trauma, (e) computed tomography axial cuts before arthroplasty showed minimal rim defect
of the posterior wall, (f) immediately postoperatively of Lt hip shows cemented dual mobility, (g) AP,
and (h) lateral radiograph of the Lt hip, after 18 months of the arthroplasty, shows a radiolucent line
around the superior aspect of the cup, stable prosthesis, and heterotopic ossification grade L.

OPreoperative  @Postoperative
100

S (o) [
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[
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Figure 4: Pre-operative and post-operative HHS and WOMAC.
HHS: Harris Hip Score, WOMAC: Western Ontario McMaster
Osteoarthritis Index.

Table 3: Type of prosthesis used in the present study.

Type of prosthesis Number of cases
Cemented conventional THA 1 case
Cementless conventional THA 20 cases
Hybrid conventional THA 1 case
Reverse hybrid conventional THA 5 cases
Cemented dual mobility THA 1 case
Cementless dual mobility THA 1 case
Reverse hybrid dual mobility THA 1 case

THA: Total hip arthroplasty

reconstruction by allograft (two cases had loosening with
bone allograft out of six cases that were reconstructed by

allograft) (P = 0.004) [Table 4].

However, there is no statistical significance associating cup
loosening with the entity of acetabular defect classification
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Table 4: Relationship between loosening and acetabular graft.

Acetabular graft Loosening X mMep
No (n=27 cases) Yes (n=3 cases)
No. % No. %
None 13 cases 48.1 0 cases 0.0 9.918 0.004*
Morselized autograft 11 cases 40.7 1 cases 33.3
Morselized allograft 0 cases 0.0 2 cases 66.7
Structural 3 cases 11.1 0 0.0

¥ Chi square test, MC: Monte Carlo test, P: P value for comparing between No and Yes, *: Statistically significant at P<0.05

(neither Paprosky classification, P = 0.055, nor AAOS
classification, P = 0.065, respectively).

Dawson et al.?!l showed that at a 12-month follow-up
of 25 patients, there were no signs of implant loosening,
subsidence, or radiographic loosening. However, Lucchini et
al.® showed that at 142 months of follow-up of 68 patients,
loosening occurred in 4 patients (5.8%).

In the present study, no statistically significant difference was
found between the age of the patients at the arthroplasty and
post-operative prosthetic dislocation (P = 0.176). Furthermore,
there was no statistically significant difference (P = 1.000)
between the approach used and postoperative prosthetic
dislocation. On the other hand, statistical significance regarding
these two points may not be accurate enough due to the
relatively small number of patients in the current cohort and
the fact that only two cases of dislocation were encountered.

Compared with the results of the present study, Pritchett
et al. studied Ketorolac’s efficacy in the prophylaxis of
HO.I They showed statistical significance in preventing
HO and good patient compliance because all doses were
given when the patient was in the hospital. Its side effects,
especially gastrointestinal manifestations, were less than
that of other non-steroidal anti-inflammatory drugs such as
indomethacin.™ A statistically significant improvement was
found in terms of newly formed HO at an 18-month follow-
up compared to pre-arthroplasty HO (Chi-square test,
P =0.001), as shown in Table 5.

In the present study, a relationship was found between the
newly formed HO post-arthroplasty and the age of the
patients at the time of arthroplasty (P = 0.031). A statistically
significant difference, at P < 0.05, occurred in older patients
(above 60 years old at the time of arthroplasty).

The study showed a statistically significant difference
between the fracture-dislocation and HO pre-arthroplasty
(P = 0.008) and no statistical significance between the
fracture-dislocation and newly formed HO post-arthroplasty
(P = 1.000), which means that there is a relation between
the fracture-dislocations of the hip preoperatively and the
occurrence of HO following the dislocation in the early

Table 5: HO pre-arthroplasty and newly formed HO
post-arthroplasty.
HO pre- Newly formed  P-value
arthroplasty HO post
arthroplasty
No. % No. %
Brooker Grading
Grade 0 26 90 28 93.3 0.001*
Grade I 0 0 1 33
Grade IT 0 0 1 3.3
Grade III 3 10 0 0
Grade IV 1 3.3 0 0

P: P-value for comparing between No and Yes, *: Statistically significant at
P<0.05. HO: Heterotopic ossification

period and also means the effectiveness of ketorolac in
preventing postoperative HO [Table 6].

Furthermore, this study found no relation between the
patient’s sex and the occurrence of the newly formed HO
post-arthroplasty (P = 0.031). Hence, sex did not affect
HO postoperatively in the present study. This study’s newly
formed HO post-arthroplasty in this study had no statistical
significance with the improvement of HHS. Like HHS, the
same statistical significance was found with the WOMAC
score.

Luthra and Habsi?®* reported four cases (11.11%) out of
36 cases with HO, with no prophylaxis preoperatively.
However, Gavaskar et al.”) reported HO in 17 (38%) patients
out of 44. Despite that, Salama et al.® reported HO in
2 (10%) patients out of 21. In the previous studies, HO
prophylaxis was not used.

In the present study, no relation was found between age
and improvement of HHS (P = 0.820) and WOMAC score
(P = 0.906). Milenkovic et al.?*! showed that the mean HHS
improved for all patients after THA following acetabular
fracture surgery, going from 44.0 (+11.9) points (range 27—
58 points) preoperatively to 88.6 (+5.1) points (range 74-94
points) postoperatively (P < 0.001). Do et al.l?! (25 patients)
showed that pre-operative HHS 41 (18-47) improved to
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88 (77-100) postoperatively). As well, Wang et al.’”! revealed
that all patients’ mean HHS improved from 44.0 + 11.9
points (range, 27-58 points) preoperatively to 88.6 + 5.1.
Furthermore, Lucchini et al.?? showed that HHS improved
significantly after THA from 37.6 (+14.1) preoperatively to
88.4 (+11.6) (P =0.001) postoperatively.

In the present study, a useful strategy to reduce the risk of
dislocation when employing a posterior approach was the

Table 6: Relationship between fracture dislocation and HO.
HO  Fracture dislocation (pre-arthroplasty)  x2 FEp
No (n=20 cases)

No. (cases) %

Yes (n=10 cases)

No. (cases) %

Post-fixation

No 20 100.0 6 60.0 9.231 0.008*
Yes 0 0.0 4 40.0
Post-arthroplasty

No 19 95.0 9 90.0 0.268 1.000
Yes 1 5.0 1 10.0

%% Chi-square test, FE: Fisher exact, HO: Heterotopic ossification, P-value
for comparing between No and Yes,*: Statistically significant at P<0.05

general repair of the posterior structures, capsule, and
external rotators (piriformis tendon) using non-absorbable
sutures. Compared with the present study’s results regarding
dislocation, Zhang et al.?® stated that 53 patients who
received THA after acetabular fracture therapy failed were
followed up for five years; of these, one patient (1.8%)
experienced a dislocation.

Gavaskar et al.”! also reported dislocations in 2 patients (4%)
out of 44. Furthermore, Wang et al.””) showed dislocation in
1 (3%) patient out of 33. However, Dawson et al.?!! showed
no dislocation in 25 cases. Furthermore, Do et al.?? reported
that three patients had dislocations (12%) out of 25 cases.

Delgadillo and Pesantez discussed the outcomes of the fix
and replace procedure for acute ORIF of acetabular fractures
with THA performed in the same session, in contrast to the
methodology of the present study.” They reported that the
infection rate was approximately 11%. They reported a 19—
43% incidence of HO. According to a comprehensive study
by Giannoudis et al.,” the HO incidence was about 25.6%
in 2394 patients. However, only 5.7% of these instances had
Class III or IV HO, as classified by Brooker classification. He
also found no advantage in prophylactic use of indomethacin
and/or radiation.”*”

Table 7: Summary of the published results of acetabular THA following acetabular fracture complications compared to our study.

Patients Mean Methods Follow up
number  age in months
Yuan et al. 30 45 30 ORIF 60
Gavaskar et al. 47 24 27 ORIF 88
20 conservative
Wang et al. 33 44 21 ORIE 12 138
conservative
Salama et al. 21 56 17 ORIF 26
4 conservative
Dawson et al. 25 51.1 RIF 22
Do et al. 25 58 25 ORIF 50
Lucchini et al. 68 47 50 ORIE 18 142
conservative
Current study 30 47 28 ORIE 2 20
conservative

Functional results Complications

- Infection: 3

- Dislocation: 2 patients
- Revision: 3 patients

- HO: 17 patients

- Dislocations: 2 patients
- Revision: 2 patients

- Dislocation: 1 patient

- HO: 10 patients

- Revision: 3 patients

- HO: 2 patients

- HHS 39 (3-71) to post HHS 82
(21-100)

- Higher score in patients in the
conservative group.

- HHS preoperative 44.0+11.9-
88.6+5.1 points postoperatively

- HHS was higher in the ORIF group

- WOMAC From 63 preoperatively
to 4 postoperatively

——————————————————————————————————————— - Superficial infection:

_____ 1 patient

- HHS 41 (18-47) to post HHS 88 - Dislocation: 3 patients
(77-100) - Infection: 0

- HHS 37.6£14.1 to post 88.4+11.6 - Infection: 0

- Dislocation: 2 patients

- Loosening: 4 patients

- Revision: 8 patients

- Infection: 0

- Dislocation: 2 patients

- HO: 2 patients

- Loosening: 3 patients

- Revision: 2 patients

- HHS preoperative 37.1+6.8-
78.5+9.6 postoperatively.

- WOMAC improved from 80.9+1.5
preoperatively to 37.2+7.9
postoperatively

THA: Total hip arthroplasty, ORIF: Open reduction and internal fixation, HHS: Harris hip score, HO: Heterotopic ossification, WOMAC: Western Ontario

McMaster Osteoarthritis Index
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Figure 5: Management of post-traumatic acetabular osteoarthritis. OA: Osteoarthritis, LL: Lower limb, NB: Nota bene, MOM: Metal-on-
metal, ROM: Range of motion.
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Figure 6: Management of complications of total hip arthroplasty after acetabular fractures. THR: Total hip replacement.
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In contrast, the present study’s findings showed the effective
use of ketorolac in preventing HO in high-risk patients.
The present study’s results differ from those of Giannoudis
et al’s.” However, this difference can be explained by the
latter’s significantly larger sample size.

In addition, THA for acetabular fractures had a dislocation
rate of 6.1% (4.0-8.5%), according to Delgadillo and
Pesantez, which was greater than THA for primary OA (2-
4%).5Y Closed reduction was the most common treatment,
and 13.6% of cases required reoperation due to recurring
dislocations. 2!

Delgadillo and Pesantez reported that although the fix-and-
replace technique has produced good functional outcomes,
its results are inferior to those of primary OA THA.*
Among the 57 patients in Mears and Velyvis study,*" 79%
had satisfactory or outstanding results, with an average
HHS of 89 points at eight years of follow-up. According to
Smakaj et al.,* the “fix and replace” technique produced
HHS outcomes that were 73 + 2 at 3 months. The average
time from fracture to THA in the current series was 2.7 years
(Range 1-28 years).

The results above results showed that the fix-and-replace
technique for acute THA following acetabular fractures
can cause more complications than delayed THA following
acetabular fractures. However, a larger sample size is needed
for the present study to confirm these results. The published
results of acetabular THA following acetabular fracture
complications as OA/AVN compared to our study are
summarized in Table 7.

The algorithm for managing post-traumatic acetabular OA
proposed by the present study’s authors is summarized in
Figure 5. The algorithm for managing complications of THA
after acetabular fractures is summarized in Figure 6.

The present study was limited by a small sample size, the lack
of a control group, and a relatively short follow-up period.

CONCLUSION

The present study showed that THA was safe and effective
in the late management of complicated acetabular fractures,
significantly improving functional results. It was associated
with minor complications compared with other series
following proper anticipation and prevention of such
complications using cementless fixation, which was preferred
for fixation of the cup in cases with the previous acetabular
fractures due to its better stability and longevity. Allograft use
was associated with an increased incidence of postoperative
loosening. Ketorolac use showed promising results in
prophylaxis against HO and needs to be compared with other
methods of HO prevention in literature.

Recommendations

The THA is a successful tool for treating acetabular fracture
complications. The most successful treatment method is
anticipating and preventing complications following THA in such
cases. Ketorolac can provide effective preventive treatment for HO
in this high-risk group of patients, so it should be used whenever
needed. Restoration of native hip anatomy and center of rotation
is the cornerstone in preventing implant-related complications
such as dislocation and loosening. Hence, surgeons should always
aim for the restoration of native hip anatomy.
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