
RESEARCH ARTICLE Open Access

Contemporary indications for first-time
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Abstract

Background: To clarify contemporary indications for first-time revision surgery after primary cementless total hip
arthroplasty (THA) for addressing potential issues with cementless THA.

Methods: Data for 101 consecutive hips in 94 patients who underwent primary cementless THA at our institution
and subsequently underwent first-time revision surgery were retrospectively reviewed. Baseline characteristics,
indications for first-time revision surgery, and time from the primary THA to first-time revision surgery were
evaluated.

Results: The overall mean time to first-time revision surgery was 10.3 years (range, 0–33 years). The indications for
first-time revision surgery were polyethylene wear and osteolysis in 33 hips, aseptic loosening in 25 hips, infection
in 17 hips, periprosthetic fracture in 13 hips, instability in 8 hips, and component failure (liner dissociation or stem
fracture) in 5 hips. Thirty-seven hips (37%) had undergone first-time revision surgery within 5 years of primary THA,
of which the most common indications were infection and periprosthetic fracture.

Conclusion: The current results suggested that reducing the number of early failures seems to be essential form
improving THA outcomes.
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Background
Total hip arthroplasty (THA) is recognized as one of the
most successful surgeries of the twentieth century [1].
The number of surgeries performed each year and de-
gree of durability have been increasing [2–4]. However,
there is still potential for postoperative complications
such as infection and dislocation despite advances in
technology and surgical technique [5]. In addition, oste-
olysis and aseptic loosening due to bearing surface could

occur over time [5]. Given the rise in the popularity of
the procedure, the incidence of revision surgery is pro-
jected to increase [6].
Early failure requiring revision surgery is an important

issue. In 2006, Dobzyniak et al. reported that 39% of pa-
tients underwent revision surgery within 5 years of initial
THA. Instability was the main indication, followed by
aseptic loosening [7]. In 2008, Ulrich et al. showed that
the overall mean time to revision surgery at two tertiary
referral centers was 83 months and 50% of revision sur-
geries occurred in less than 5 years. Most procedures
were due to instability and deep infection [8]. Recently,
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Kelmer et al. demonstrated that the overall mean time
to revision surgery was 8.51 years and 31% of patients
required revision surgery within 2 years of THA, mainly
due to mechanical failure and infection, followed by dis-
location [9]. These reports remind us of the impact of
early failure requiring revision surgery after THA. How-
ever, information regarding indications and timing of re-
vision surgery in light of various influencing factors,
such as implant-related factors and surgical skills, re-
mains limited [10, 11]. The purpose of this study was to
assess indications and timing of first-time revision sur-
gery after primary cementless THA performed at our in-
stitution to address potential issues with cementless
THA.

Methods
This study was approved by our institutional review
board. The need for informed consent was waived due
to the retrospective and anonymous study design. Data
for 101 consecutive hips in 94 patients who underwent
primary cementless THA at our institution and subse-
quently underwent first-time revision surgery during
2008–2019 were reviewed. The patients included 27
men and 67 women with a mean age at first-time revi-
sion surgery of 68 years (range, 39–88 years) and a mean
body mass index (BMI) of 22.9 kg/m2 (range, 16.0–36.3
kg/m2). Primary diagnosis was osteoarthritis for 72 hips,
osteonecrosis for 14 hips, inflammatory arthritis (includ-
ing rheumatoid arthritis, juvenile idiopathic arthritis, an-
kylosing spondylitis, and rapidly destructive
coxarthrosis) in 8 hips, post-traumatic arthritis in 5 hips,
and femoral neck fracture in 2 hips. Previous hip surgery
before initial THA had been performed in 23 hips, in-
cluding femoral osteotomy in 12 hips, pelvic osteotomy
or acetabuloplasty in 4 hips, bipolar hemiarthroplasty in
4 hips, fixation of femoral neck fracture in 2 hips, and
arthrodesis in 1 hip. Primary cementless THA, including
conversion of a bipolar implant to hip arthroplasty, was
performed through the posterolateral approach. The
capsule, piriformis, and short rotator muscles were
repaired as much as possible. Cementless femoral stems
were used in all of the initial THA procedures, which
consisted of PerFix or PerFix-910 (Kyocera, Kyoto,
Japan) in 64 hips and Multilock stem (Zimmer-Biomet,
Warsaw, IN, USA) in 13 hips. Various other stems were
used in a small number of hips, including TM stem
(Zimmer-Biomet) in 4 hips and SROM (Depuy, Warsaw,
IN) in 3 hips. Cementless acetabular cups had been used
in all of the initial THA procedures, including AMS cup
(Kyocera) in 62 hips and HGP ΙΙ cup (Zimmer-Biomet)
in 11 hips. Various other cups were also used in a small
number of hips, including SQRUM TT cup (Kyocera) in
8 hips and TM cup (Zimmer-Biomet) in 6 hips. Head
size varied by time period of surgery and cup size. Head

size was 22 mm in 40 hips, 26 mm in 35 hips, and 32
mm in 26 hips. Conventional polyethylene was used
until December 1999; conventional polyethylene was
used in 52 hips and crosslinked polyethylene was used in
49 hips.
First-time revision surgery was defined as the first

therapeutic surgery after THA, including reoperative
surgery that did not affect any prosthetic implant, iso-
lated head and liner exchange, and revision with removal
or replacement of at least one nonmodular implant (ace-
tabular shell or femoral stem) [12]. The indication for
first-time revision surgery was determined based on
medical records and preoperative imaging. Indications
were classified into one of the following categories: in-
fection, including suspected infection without culture-
positive findings; periprosthetic fracture; instability; poly-
ethylene wear and osteolysis; aseptic loosening of the ac-
etabular shell, femoral stem, or both; and component
failure. Time from the primary THA to first-time revi-
sion surgery and subsequent surgeries after first-time re-
vision surgery were also examined.
Differences in the following characteristics between

hips with first-time revision surgery performed within 5
years of THA and first-time revision surgery performed
more than 5 years after THA were compared using Fish-
er’s exact test: gender, age at the time of initial THA
(age <50 years or ≥50 years), previous hip surgery, and
diagnosis of osteoarthritis. All statistical analyses were
performed using the JMP software program (version
15.0, SAS Institute, Cary, NC, USA). P values less than
0.05 were considered to be statistically significant.

Results
The overall mean time from primary THA to first-time
revision surgery was 10.3 years (range, 0–33 years). The
indication for first-time revision surgery was polyethyl-
ene wear and osteolysis in 33 hips, aseptic loosening in
25 hips, infection in 17 hips, periprosthetic fracture in
13 hips, instability in 8 hips, and component failure
(liner dissociation and femoral stem fracture) in 5 hips
(Fig. 1). Thirty-seven surgeries (37%) were performed
within 5 years of primary THA, of which the most com-
mon indications were infection and periprosthetic frac-
ture. The proportion of males and patients aged over 50
years was significantly higher among hips with first-time
revision surgery performed within 5 years of THA than
those performed more than 5 years after THA (p=0.0027
and p=0.0165, respectively) (Table 1).
First-time revision surgery due to polyethylene wear

and osteolysis was performed for 33 hips in 28 patients,
at a mean time of 16.0 years (range, 9–28 years) after
THA. This group included 3 men and 25 women with a
mean age at primary THA of 55 years (range, 28–72
years). All 33 hips that underwent first-time revision
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surgery consisting of isolated head and liner exchange
required no subsequent surgeries. In 32 of 33 hips, con-
ventional polyethylene liner was used for primary THA.
First-time revision surgery due to aseptic acetabular

shell loosening was performed for 17 hips in 16 patients
at a mean time of 13.6 years (range, 0–27 years) after
THA. This group consisted of 4 men and 12 women
with a mean age at primary THA of 55 years (range, 29–
78 years). First-time revision surgery due to aseptic fem-
oral stem loosening was performed for eight hips in
eight patients at a mean time of 9.8 years (range, 0–33
years) after THA. This group consisted of three men
and five women with a mean age at primary THA of 54
years (range, 40–73 years). All 25 hips underwent first-
time revision surgery consisting of replacement of the

acetabular shell (16 hips), femoral stem (6 hips), or both
(3 hips). Of these 25 surgeries, 3 were followed by 1 or
more subsequent surgeries due to aseptic loosening, in-
fection, or instability. In 15 of 17 hips with first-time re-
vision surgery performed more than 5 years after THA,
conventional polyethylene liner was used for primary
THA.
First-time revision surgery due to infection was per-

formed for 17 hips in 17 patients at a mean time of 4.6
years (range, 0–28 years) after THA. This group in-
cluded 10 men and 7 women with a mean age at pri-
mary THA of 57 years (range, 33–70 years). Of these 17
hips, 13 (76%) underwent reoperative surgery (6 hips) or
isolated head and liner exchange (7 hips) at a mean time
of 3.3 years (range, 0–16 years) after primary THA; 5

Fig. 1 Indications and timing of first-time revision surgery

Table 1 Patient characteristics by time from primary THA to first-time revision surgery

Time from primary THA to first-time revision surgery P
value*≤5 years (37 hips) >5 years (64 hips)

Gender 0.0027

Male 17 11

Female 20 53

Age at primary THA, years 0.0165

<50 4 21

≥50 years 33 43

Primary diagnosis 0.1706

Osteoarthritis 23 49

Other 14 15

Previous surgery 1.0000

Yes 8 15

No 29 49

*Fisher’s exact test
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(38%) of 13 hips required 1 or more subsequent surger-
ies for recurrence of infection. The remaining four hips
(24%) underwent removal surgery at a mean time of 8.8
years (range, 2–28 years) after THA, followed by
second-stage replacement surgery.
First-time revision surgeries due to periprosthetic frac-

ture were performed for 13 hips in 13 patients at a mean
time of 1.7 years (range, 0–16 years) after THA. This
group consisted of 3 men and 10 women with a mean
age at primary THA of 71 years (range, 55–85 years).
Two femoral fractures classified as Vancouver type A
underwent fracture fixation without any implant change.
Periprosthetic fracture in 11 hips, including 2 acetabular
fractures and 9 femoral fractures classified as Vancouver
type B2, underwent replacement of the acetabular shell
or femoral stem. None of these hips required subsequent
surgery.
First-time revision surgery due to instability was per-

formed for eight hips in eight patients at a mean time of
6.0 years (range, 0–15 years) after THA. This group con-
sisted of two men and six women with a mean age at
the primary THA of 66 years (range, 50–84 years). Seven
(88%) of eight hips underwent isolated head or liner ex-
change (six hips) or replacement of acetabular shell (one
hip) and required no subsequent surgery. The remaining
hip required open reduction due to untreated disloca-
tion. In seven (88%) of eight hips, a femoral head size of
26 mm or smaller was used for primary THA.
First-time revision surgery due to component failure

was performed for five hips in five patients at a mean
time of 10.8 years (range, 8–16 years) after THA. This
group consisted of two men and three women with a
mean age at primary THA of 43 years (range, 28–51
years). Two hips in two male patients underwent revi-
sion with replacement of the femoral stem for stem frac-
ture. The remaining three hips underwent isolated head
and liner exchange (two hips) or replacement of the ace-
tabular shell (one hip) for polyethylene liner breakage.
None of the hips required subsequent surgery.

Discussion
This retrospective study showed the contemporary indi-
cations and timing of first-time revision surgery after
primary cementless THA in a university hospital. Early
revision, within 5 years of THA, accounted for 37% of all
revision cases; infection and periprosthetic fracture were
common indications. Although THA is certainly recog-
nized as a successful treatment that is expected to im-
prove hip joint function, we have to recognize potential
issues with cementless THA again.
While infection is a leading cause of early revision in

many cohort studies, periprosthetic fracture is not al-
ways the case [7–9]. One reason for the current findings
may be that our patients were limited to those who

underwent cementless THA, which has been shown to
be significantly associated with early periprosthetic frac-
ture [13, 14]. A previous multicenter study from
Denmark demonstrated that uncemented femoral com-
ponents are associated with an increased risk of early
periprosthetic femoral fracture, especially in patients
who are elderly, female, and have osteoporosis [14]. In
the current study, 9 of 10 cases of revision surgery per-
formed within 1 year due to periprosthetic fracture were
performed in females with a mean age of 71 years. This
finding suggests the need for patient selection and care-
ful surgical technique in order to minimize the number
of early fractures.
In a previous nationwide population-based study, male

gender was found to be associated with an increased ad-
justed relative risk of revision [15]. A recent meta-
analysis demonstrated that males have an increased risk
of revision due to infection after primary THA [16]. In
the current series, 10 of 13 patients who underwent early
revision due to infection were males, which may have
contributed to the proportion of male patients who
underwent early revision. Although this study could not
establish a link between male gender and infection, we
should be aware that male gender may be a possible risk
factor for early revision.
A recent study suggested a difference in indications

for revision between young and general older population
of patients [17]. Kahlenberg et al. demonstrated that, in
young patients, acetabular loosening, femur loosening,
and polyethylene wear are the most common indications
for revision, while instability and infection are less com-
mon [17]. Considering that instability and infection are
likely to occur soon after initial THA, the low propor-
tion of patients under 50 years of age who underwent
early revision in this study may be consistent with their
results. In addition, the characteristics of our institution,
which often performs joint-preserving surgery for young
patients when indicated, may have influenced the
current results due to relatively narrow indications for
THA in young patients.
Several studies have demonstrated that highly cross-

linked polyethylene significantly reduces wear and is as-
sociated with lower rate of revision surgery [18–21].
Considering that conventional polyethylene was used in
47 of 50 hips with first-time revision surgery performed
more than 5 years after THA due to polyethylene wear
and osteolysis or aseptic loosening, the number of proce-
dures could be reduced by the use of crosslinked poly-
ethylene in the future. On the other hand, early failure
due to aseptic loosening occurred in eight hips in the
current series. A recent study indicated that 50% of early
revision cases are potentially avoidable, including cases
involving early aseptic loosening [22]. Although it is dif-
ficult to find similarities due to the small number of
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cases, we believe that careful preparation and accurate
surgical execution could be essential to reducing the oc-
currence of early aseptic loosening.
This retrospective study had several limitations. First,

the number of cases was small, mainly because this
study was limited to patients who had undergone initial
cementless THA at our hospital in order to obtain ac-
curate information from the time of initial THA. How-
ever, all initial THA procedures in the current series
were performed in the same way by experienced sur-
geons. Given the advantage of reduced bias based on re-
ferral patterns, we believe that this study is valuable.
Second, we could not assess the incidence rate of revi-
sion surgery for initial THA because this was a case
series study of revision surgery performed between 2008
and 2019. Third, multiple implants have been used due
to the long period of time when initial THA procedures
occurred. Therefore, examining whether the cause of re-
vision originates from the implant was not possible in
this study. A future prospective study is needed for clari-
fying possible effects of implants on the need for revision
surgery.

Conclusion
The current results suggested that reducing the number
of early failures seems to be an essential form improving
THA outcomes.
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