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Ozet

Amag: Bu calismada koksartrozu mevcut olup kompleks asetabulum kirig1 nedeniyle erken ve gec kalca artroplastisi yapilan hastalarm klinik sonuglarini
karsilastirmay1 ve klinik sonuglart etkileyen faktorleri arastirmay: amagladik.

Gerec ve Yontemler: 2005 ve 2017 yillar1 arasinda asetabular kirtk nedeniyle ameliyat edilen hastalar geriye doniik olarak incelendi. Letournel Sinifla-
masina gore kompleks kiriklar ve Kellgren-Lawrence radyolojik kriterlerine gore artrozu olan hastalar, ¢calismaya dahil edildi. Hastalar artroplasti yapilma
zamanlaria gore kirik sonrasi erken dénem (grup 1) ve ge¢ donem (grup 2) olmak iizere iki gruba ayrildi. Her iki grup Harris kalga skoru, Visual Analogue
Scale (VAS), yas, artroz, ameliyat siiresi ve giinliik hayata donme siiresi agisindan karsilastirildi.

Bulgular: Calismaya alian hastalarin 20’sinin erken donemde, 21’inin ise ge¢ donemde artroplasti gegirdigi belirlendi. Ortalama Harris skoru erken art-
roplasti yapilanlarda 71.60+13.5, geg artroplasti yapilanlarda 61.23+2.6) idi (p=0.002). Ortalama VAS skoru erken artroplasti yapilanlarda 1.7 (1-3), gec
artroplasti yapilanlarda 2.6 (1-5) idi (p=0,102).

Sonug: Erken artroplasti, koksartroz zemininde kompleks asetabular kirig1 olan hastalarda ge¢ artroplastiye gore daha iyi fonksiyonel sonug ve daha diisiik
komplikasyon oranlar1 ile daha giivenli bir se¢enektir. Koksartroz zemininde kompleks asetabular kirig1 olan hastalarda, cerrahin erken veya geg artroplasti
kararinda arada kaldig1 durumlarda, erken artroplasti tercih edilmelidir.

Anahtar Kelimeler: Asetabular kirik, Koksartroz, Total kalga replasmant

Abstract

Objective: We aimed to compare the clinical results of patients who underwent early and late hip arthroplasty due to complex acetabulum fracture with
coxarthrosis and investigate the factors affecting the clinical results.

Material and Methods: Patients who were operated on for acetabular fractures between 2005 and 2017 were retrospectively analysed. Patients with comp-
lex fractures according to the Letournel Classification and arthrosis according to the Kellgren-Lawrence radiological criteria were included in the study.
Patients were divided in to two groups, post-fracture early period (group 1) and late period (group 2), based on when they underwent arthroplasty. Both
groups were compared in terms of Harris hip score, Visual Analogue Scale (VAS), age, arthrosis, operation time, and time to return to daily life.

Result: It was determined that 20 of the patients included in the study underwent arthroplasty in the early period and 21 in the late period. The mean average
Harris score was 71.60+13.5) in those who underwent early arthroplasty and 61.2342.6 in those who underwent late arthroplasty (p=0.002). The average
VAS score was 1.7 (1-3) in those who underwent early arthroplasty and 2.6 (1-5) in those who underwent late arthroplasty (p=0.102).

Conclusion: Early arthroplasty is a safer option with better functional results and lower complication rates than late arthroplasty in patients with complex
acetabular fractures with coxarthrosis. In patients with complex acetabular fractures with coxarthrosis, early arthroplasty should be preferred when the sur-
geon is not sure about early or late arthroplasty.
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INTRODUCTION

Acetabular fractures develop due to serious trauma, such
as an out-of-vehicle traffic accident orfalling from a height,
with an incidence of 3 in 100,000 (1). Acetabular fractures
cause serious injury to the hip joint. Currently, the standard
treatment is open reduction and internal fixation (2). Im-
portant factors impacting the success of surgical treatment
include the patient’s age, type of fracture, presence of arth-
rosis, type of injury, damage to the femoral head, success in
fracture reduction, development of heterotopic ossification,
and timing of the surgery (3). On the other hand, complex
fractures involving the posterior wall, severe damage to the
femoral head or marginal impaction to the acetabulum have
high complication rates and generally result in arthrosis (4).
Although long-term results are positive with a good open re-
duction and internal fixation, arthrosis develops in 10-80%
of patients after acetabular fractures (5). Treatment princip-
les in selected cases with a background of arthrosis may vary
depending on the age of the patient, the degree of fracture,
damage to the femoral head, and the surgeon. Along with
internal fixation, arthroplasty also plays an important role in
the treatment (5-9).

The risk of developing infections due to the development
of additionalscar tissue, heterotopic ossification, soft tissue
damage, or impaired blood supply of the acetabulum incre-
ases when hip arthroplasty is applied to patients whose ini-
tial treatment was fixation (10). In this study, we aimed to
compare the clinical results of early and late arthroplasty in
patients with coxarthrosis with complex acetabular fractures
and help surgeons decide the timing of arthroplasty. Additio-
nally, we aimed to investigate the factors affecting the results
of early and late arthroplasty.

MATERIALS AND METHODS

Patients with complex acetabular fractures according to
the Letournel classification who were treated between 2005
and 2017 in our clinic were analysed retrospectively. Patients
with arthrosis and complex acetabular fractures according
to Kellgren-Lawrence radiological criteria in the preopera-
tive period were included in the study. The patients who un-
derwent internal fixation and early arthroplasty in the first
21 days were assigned to group 1, and the patients who un-
derwent only internal fixation and late-term arthroplasty in
their follow-up were assigned to group 2. All operations were
performed by a single surgeon (Sevki Oner SAVK). The final
decision on implant selection was made during the surgery.
In cases where the surgeon was uncertain about performing

early arthroplasty, a random arthroplasty decision was made.
In cases with impaction on the acetabular edge, lesions in the
femoral head, or where mobilisation was desired as soon as
possible, the total hip prosthesis was applied together with
internal fixation, considering the degree of bone loss. In ca-
ses where fixation was deemed necessary, an acetabular roof
was created from the posterior with plate and screws or with
screws alone. The number and type of screws were adjusted
by the surgeon to ensure stability. After capsulotomy with a
posterior approach, the hip was removed and the femoral
head was resected in all patients. The femoral head was used
as a graft for the acetabulum in cases of acetabular defects.
A posterior approach was applied to all cases in the group in
which arthroplasty was applied in the late period. The aceta-
bulum was reamerised until the cancellous bone was reached
and appropriate containers were placed. During the aceta-
bular reamering, since no screw penetration into the joint
was observed and sufficient depth was reached while placing
the cup, arthroplasty was performed without any implant
removal. Patients in both groups were immediately mobili-
sed. They were called for their first check-up in the fourth
week. Patients whose results were not available and whose
follow-up period was less than one year were excluded from
the study. The fracture type, age, duration of surgery, clinical
results, Harris Hip Score, and Visual Analogue Scale (VAS)
pain scale were compared between the groups.

This study was approved by the Medical Faculty Ethics
Committee (2018/1299). All procedures followed were in ac-
cordance with the ethical standards of the responsible com-
mittee on human experimentation (institutional and natio-
nal) and with the Helsinki Declaration of 1975, as revised in
2008. SPSS 18.0 was used for processing the data. The norma-
lity of the data was evaluated using the Kolmogorov-Smirnov
and Shapiro tests. The Mann-Whitney U test was used for
variables that did not show a normal distribution and a t-test
was used for values that were normally distributed. P values
<0.05 were considered statistically significant. Written infor-
med consent was given by the participants.

RESULTS

According to the Kellgren-Lawrence radiological criteria,
41 of 127 patients who were retrospectively examined had
moderate/severe arthrosis and complex acetabular fracture.
Twenty patients underwent early arthroplasty and internal
fixation (Figure 1A-1B). Twenty-one patients had only in-
ternal fixation and late arthroplasty at an average of 28 mont-
hs (12-42) (Figure 2).
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Figure 1A and 1B. Internal fixation and early arthroplasty in a patient with an acetabular fracture with moderate coxarth-
rosis
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Figure 2. Late arthroplasty

The mean follow-up time was 34.54+11.45 months in the

) Table 2. Preoperative complex fracture classification of
early arthroplasty group and 27.20+9.49 months in the late

patients
arthroplasty group (p=0.128). In the early arthroplasty group,
nine of the patients were female and eleven were male. In the Early Late
late arthroplasty group, nine patients were female and twelve arthroplasty | arthroplasty
were male. The mean age was 66.40+6.4 in the early arthrop- | P oster¥or column. 1(%5) 0
lasty group and 63.22+4.5 in the late arthroplasty group. posterior wall
When the two groups were compared in terms of age, A::;?ﬁ)rri(gf I?nl:l 5(%25) 7(%33.3)
gender, degree of arthrosis, follow-up time, and fracture ty- p - .
pes, there was no significant difference between them (Tab- Traﬁlsverse. Posterior 5(%25) 7(%33.3)
les 1 and 2). wa
T shape 5(%25) 4(%19)
Table 1. Degrees of arthrosis in the patients Anterif)f COIUIPH- 4(%20) 3(%14.2)
posterior hemitranverse
Early arthroplasty Late arthroplasty
GO 0 0
Gl 1 2 . . .
The mean duration of operation was 157.5+17.67 minu-
&2 10 1 tes in the early arthroplasty group and 105.33+25.4 minutes
G3 8 in the late arthroplasty group. There was a statistically sig-
G4 0 nificant difference between operation times (p<0.001). The

Table 3. Comparison of Harris score, VAS, operation time, age, and follow-up times of both groups

Early arthroplasty Late arthroplasty P
Harris Score 71.60 £13.5 61.23 £2.6 0.002
VAS 1.7 (1-3) 2.6 (1-5) 0.102
Operation time 157.5%17.67 105.33+25.4 <0.001
Age 66.40+6.4 63.22+4.5 0.121
Follow up time 34.54+11.45) 27.20£9.49 0.128
Back to daily life (months) 5.42+1.39 7.23+2.65 0.153

VAS:visual Analogue Scale, p values <0.05 were considered statistically significant.
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mean time for returning to daily life was 5.42+1.39 months
in the early arthroplasty group and (7.18+2.85) months in
the late arthroplasty group (p=0.153). The data from three
patients in the late arthroplasty group were not included in
this analysis, as they were not performing work that requires
physical effort. There was no significant difference between
the two groups in terms of time to return to daily life and the
VAS scale (p=0.153, p=0.102) (Table 3).

There was a significant difference between Harris hip
scores (p=0.002). In the early arthroplasty group, one patient
had a dislocation, one patient had a pulmonary embolism,
and two patients had heterotopic ossification. In the late
arthroplasty group, one patient had sciatic symptoms (drop
foot), three patients had an infection, and five patients had
heterotopic ossification (Table 4).

Table 4. Frequency of complications seen in both

groups

Early arthroplasty | Late arthroplasty
Postoperative
. . 1 0
dislocation
Loosening 0 1
Pulmonary
. 1 0
embolism
Sciatic injury 0 1
Infection 0 3
Heterotopic
7o s 2 5
ossification
DISCUSSION

Treatment principles in complex acetabular fractures
with coxarthrosis vary according to the fracture type, age,
and osteoporosis. There are studies in the literature on inter-
nal fixation and arthroplasty related to acetabular fracture.
However, there is no study comparing the results of early and
late arthroplasty on arthrosis in these fractures. In this study,
we evaluated the outcomesof patients who had complex ace-
tabular fractures with arthrosis, who underwent either early
or late arthroplasty. According to our study, clinical results in
patients who underwent early arthroplasty were statistically
better than those in the late arthroplasty group. In our opini-
on, the reason for this may be the further progression of arth-
rosis due to trauma in the late arthroplasty group, the fact
that the patients have had two operations, and the negative
effects of complications due to these operations. Alongside
the literature reviews, we aimed to support this hypothesis
below.

There are many studies in the literature showing that
arthrosis increases in patients who have undergone primary
internal fixation after acetabular trauma. In a study of 79 ca-
ses published by Mesbahi et al, it was reported that 60.8%

of osteoarthritis cases developed after surgery (7). In 2019,
Busch et al. compared the rates of arthrosis in patients with
simple and complex acetabular fractures, reporting that
arthrosis developed in 72% of complex fractures and 50% of
simple fractures (11). While the risk of developing coxarth-
rosis is 13% in fractures with a fracture displacement less
than 2 mm, this rate reaches 44% in patients with a fracture
displacement of more than 2 mm (12). Letournel reported
that severe osteoarthritis and avascular necrosis of the femo-
ral head can develop as a result of internal fixation (5). One
of the reasons for the poor clinical outcomes of patients who
underwent late arthroplasty may be the further progression
of arthrosis as a result of trauma.

Early fixation was found to have high complication rates
in patient’s withmoderate to advanced coxarthrosis pre-frac-
ture, femoral neck fracture, osteoporosis, and multiple com-
minuted fractures. Also, studies have reported that non-ana-
tomical acetabular reduction and acetabular roof incompa-
tibility after primary fixation have similarly poor results and
that arthroplasty should be performed in the early period in
complex acetabulum fractures (12-20). Sermon reported that
the Harris Hip score results were satisfactory in patients who
underwent primary arthroplasty after acetabulum fracture
(19). As stated in the literature, unsatisfactory clinical results
of primary internal fixation in complex acetabular fractures
and satisfactory results of early arthroplasty can be preferred
in these cases of early arthroplasty with internal fixation.

The risk of complications such as ossification, infection,
fibrotic tissue and adhesions is higher in patients who un-
dergo delayed arthroplasty compared to the early arthro-
plasty group. This is because the patients in this group had
two operations. These complications may cause contracture
development, limitation of movement and muscle weakness,
and may adversely affect the patient’s clinical outcomes. One
of the complications that develops after acetabular fracture
is heterotopic ossification, with many studies reporting this
complication. Giannoudis et al. reported 25.6%, Stibolt
et al. reported a 28-63% incidence, and Sermon et al. re-
ported 28% in the early period and 41% in the late period
(12,13,18). In their study, Mears et al. reported that, when
hip arthroplasty is applied to patients whose initial treatment
is fixation, complications such as an extra scar, heterotopic
ossification development, soft tissue damage, and infection
due to impaired blood supply of the acetabulum may devel-
op, and these results will adversely affect the patient’s clinical
outcomes (10). In our study, the heterotopic ossification rate
in patients who underwent late arthroplasty was % 23.80,
whereas it was %10 in the early arthroplasty group. While no
infection was observed in any patient in the early arthroplas-
ty group, infection was observed in three (%14.2) patients in
the late arthroplasty group.

Early loosening and dislocation of arthroplasty are im-
portant complications (18). Herscovici et al. reported that
five of 22 patients who underwent arthroplasty due to ace-
tabular fracture had loosening and recurrent dislocation, and
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therefore revision surgery was performed (17). In our study,
component loosening was observed in one patient in the late
arthroplasty group. We attributed this to the fact that the
acetabulum was excessively sclerosed, the vessel was placed
and osteointegration was not sufficiently reached. Recurrent
dislocation was also observed in one (5%) patient in the early
arthroplasty group. Closed reduction was performed under
anaesthesia three times in this patient. No re-dislocation was
observed in the 21st-month follow-up. In our study, hetero-
topic ossification developed in five (23.8%) of the patients
who underwent late arthroplasty and in two (10%) of the pa-
tients who underwent early arthroplasty, in parallel with the
literature.

Carol et al. reported that there was no statistically signif-
icant relationship between the outcomes of patients who un-
derwent early arthroplasty and the type of fracture, patient
age, and fixation type (16). In our study, there was no statis-
tically significant difference between the two groups in terms
of fracture type, patient age, and gender.

In conclusion, arthrosis increases further after primary
internal fixation of complex acetabular fractures in patients
undergoing late arthroplasty. Progression of arthrosis may
negatively affect the clinical outcome of late arthroplasty.
Since the patients undergoing late arthroplasty have two op-
erations, the consequent increase in complications may ad-
versely affect the clinical outcome. The fact that acetabulum
reduction is relatively more difficult in complex fractures
with primary internal fixation may lead to an inadequate
and incorrect reduction and deterioration of the anatomical
structure of the acetabular roof. This result may adversely af-
fect the clinical outcome of late arthroplasty. According to
our study, the first choice in these cases should be early ar-
throplasty with internal fixation, due to these factors and the
results of arthroplasty applied in the early period. We believe
that performing early arthroplasty will shorten the return to
daily life, eliminate the need for a second surgery, and reduce
the risk of complications and costs.

However, this study has some limitations. The sample size
was not high, the post-operative physical therapy was not
performed by us, we were unable to determine how much
arthrosis progressed after the primary fixation applied to
the patients with coxarthrosis, and we could not statistically
evaluate the osteoporosis seen in the patients. Both the early
and late arthroplasty groups should be investigated in more
detail in further studies with more cases. The clinical and
functional results of arthroplasty applied in the early period
in complex acetabular fractures with coxarthrosis are more
satisfactory than in the late period. In complex acetabular
fractures, arthroplasty should be performed early, with inter-
nal fixation.
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