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of cemented, cementless and hybrid implants
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Abstract

Phedy Phedy, Departement of Orthopaedic and Traumatology,
Fatmawati General Hospital, Faculty of Medicine Universities
Indonesia, Jakarta 12430, Indonesia

AIM
To determine whether cemented, cementless, or hybrid
implant was superior to the other in terms of survival rate.

H Dilogo Ismail, Charles Hoo, Yoshi P Djaja, Departement of
Orthopaedic and Traumatology, Ciptomangunkusumo General
Hospital, Faculty of Medicine Universities Indonesia, Jakarta
10430, Indonesia

METHODS
Systematic searches across MEDLINE, CINAHL, and
Cochrane that compared cemented, cementless and
hybrid total hip replacement (THR) were performed. Two
independent reviewers evaluated the risk ratios of revision
due to any cause, aseptic loosening, infection, and
dislocation rate of each implants with a pre-determined
form. The risk ratios were pooled separately for clinical
trials, cohorts and registers before pooled altogether using
fixed-effect model. Meta-regressions were performed to
identify the source of heterogeneity. Funnel plots were
analyzed.
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RESULTS
Twenty-seven studies comprising 5 clinical trials, 9
cohorts, and 13 registers fulfilled the research criteria
and analyzed. Compared to cementless THR, cemented
THR have pooled RR of 0.47 (95%CI: 0.45-0.48), 0.9
(0.84-0.95), 1.29 (1.06-1.57) and 0.69 (0.6-0.79) for
revision due to any reason, revision due to aseptic
loosening, revision due to infection, and dislocation
respectively. Compared to hybrid THR, the pooled RRs of
cemented THR were 0.82 (0.76-0.89), 2.65 (1.14-6.17),
0.98 (0.7-1.38), and 0.67 (0.57-0.79) respectively.
Compared to hybrid THR, cementless THR had RRs of 0.7
(0.65-0.75), 0.85 (0.49-1.5), 1.47 (0.93-2.34) and 1.13
(0.98-1.3).
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CONCLUSION
Despite the limitations in this study, there was some
tendency that cemented fixation was still superior than
other types of fixation in terms of implant survival.
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hybrid THR implants to evaluate the superiority of each
in terms of risk of revision due to any reason, revision
due to infection, revision due to aseptic loosening, and
dislocation.

© The Author(s) 2017. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: To determine whether cemented, cementless,
or hybrid implant was superior to the other in terms of
survival rate, a meta-analysis of 27 studies, comprising 5
clinical trials, 9 cohorts, and 13 registers, were performed
to evaluate the risk ratios of revision due to any cause,
aseptic loosening, infection, and dislocation rate. The risk
ratios were pooled separately for clinical trials, cohorts
and registers before pooled altogether using fixed-effect
model. Meta-regressions were performed to identify the
source of heterogeneity. Despite the limitations in this
study, there was some tendency that cemented fixation
was still superior than other types of fixation in terms of
implant survival.

MATERIALS AND METHODS
The structure of this study was written in accordance
with the PRISMA checklist for systematic review and
[10]
meta-analysis .

Selection criteria

All studies including randomized clinical trials and cohorts
reporting direct comparison between cementless, hybrid
and cemented implant in primary THR were included.
Recent reports from national registry were also included
in this study. The inclusion criteria was pre-determined:
(1) all patients over 18 years of age; (2) primary total
hip replacement; and (3) revision due to any reason
as the primary endpoint. Studies about inverse hybrid
arthroplasty were excluded from the analysis. These
studies were restricted according to these characteristics:
(1) published after January 2000; (2) English language;
(3) available abstract; and (4) original research.
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Information source and search strategy

In June 2012, literature search was conducted across
MEDLINE, CINAHL, and The Cochrane Library using
strategies listed in appendices 1. Manual search was also
conducted to identify studies that were not included by
the initial MeSH keyword search. All identified articles
were retrieved from previously mentioned databases.

INTRODUCTION
Rationale

Currently, total hip replacement is one of the most
performed orthopaedic surgeries. In Sweden, the number
of THR performed increased by 20% from 1986-1997
and up to 68% in Netherland during the same period of
[1]
observation . In Organisation for Economic Cooperation
and Development countries, the rate of THR increase
from 50-130/100000 inhabitants to 60-200/100000
[2]
inhabitants in the late 1990s . In United States, more
[3]
than 200000 THR are conducted annually .
Superiority of either cemented or cementless im
plants has been a longstanding debate. Wroblewski et
[4]
al in 1993 reported the superiority of either implants
could not be determined on a scientific basis. Rorabeck
[5,6]
et al reported similar clinical outcome by any of those
[7]
implants. Zimmerman et al agreed that no significant
differences in clinical and functional outcome between
the implants and reported non-cemented prosthesis
[8]
to be more costly. Emerson et al found cementless
titanium stems offered better resistance to osteolysis and
mechanical failure.
[9]
Morshed et al conducted a meta-analysis in 2007
and found no difference in survival between those two
groups. Since then, many larger studies with longer
duration of follow-up had been conducted and resulted in
different results thus resuming the controversy.

Study selection

Two reviewers independently performed the study
selection in accordance with the aforementioned selection
criteria by screening the titles and abstracts. Studies
were excluded if they don’t meet the selection criteria. If
the information required determining eligibility was not
found in the abstract, a full-text search was run after
data extraction. The studies included were determined
from the discussion of two reviewers in accordance with
the selection criteria. Reviewers were not blinded to any
study characteristic such as journal, author or institution.
Algorithm in selecting studies included in this metaanalysis is shown in Figure 1.

Data collection process and data items

All results were checked for consistency between the
two reviewers independently. Any discrepancies were be
judged by a third independent reviewer. Data extraction
was performed using a predetermined standardized
form as shown in Tables 1 and 2. Study quality was
first assessed using sample size, study design, duration
of follow up and variability of result. Overall level of
evidence was also assessed.

Objective

Synthesis of results

Risk ratios were calculated to determine risk of revision
due to any cause, revision due to aseptic loosening,

We conducted a meta-analysis of articles published after
January 2000 comparing the cemented, cementless and
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Potentially relevant studies identified and
screened for retrieval by MeSH keyword
searching
(MEDLINE n = 493)
(CINAHL n = 37)
(COCHRANE n = 57)

Potentially relevant studies indentified and
screened by manual searching (n = 12)

Studies excluded with duplicates (n = 11)

Title and abstract retrieved for more
detailed evaluation (n = 584)
Trials excluded with no comparison,
not primary total hip replacements, hip
resurfacing (n = 517)
Potentially studies to be included in
meta-analysis (n = 67)
Studies excluded due to duplicate or with
updated result available, not primary total hip
replacement, no extractable data
RCT excluded with duplicates (n = 40)
Trials to be included in meta-analysis
(n = 27)

Figure 1 Study selection algorithm.

revision due to infection, and dislocation between each
implants. Data were analysed separately for clinical
trials, cohorts and registers before pooled altogether.
Fixed-effect model was used in the determination of the
risk ratio. In comparison with high heterogeneity, we
preformed meta-regression to evaluate to identify the
source of heterogeneity. Funnel plots for all included trials
was constructed to assess the degree of publication bias.
The results of the study were graded according to grading
system advocated by Grading of Recommendations
Assessment, Development and Evaluation (GRADE)
Working Group. Statistical test was performed using
the meta-analysis software of Review Manager 5, Metaregression was conducted using STATA 10, and grading
of the results was performed using GRADEprofiler 3.6.

superior to cementless THR (Figure 2) Pooled all studies
together, the RR was 0.47 (95%CI: 0.45-0.48) with
a heterogeneity of 98%. Meta-regression using age
group, diagnosis, length of follow-up, starting year,
publication type, and type of funding failed to correct the
heterogeneity.
Revision of any component due to aseptic
loosening: Data regarding revision of any component
due to aseptic loosening were available in two RCTs and
six registers (Figure 3). Controversy existed between
result of analysis of RCTs and registers (RR = 2; 95%CI:
1.2-3.1 and RR = 0.88; 95%CI: 0.83-0.94 respectively).
Pooled together, the RR was 0.90 (95%CI: 0.84-0.95)
with a heterogeneity of 98%. Meta-regression by age
group, diagnosis, length of follow-up, starting year,
publication type and funding corrected the heterogeneity
into 0%, although none of the factors showed significant
influence.

RESULTS
Following algorithm for study selection, 27 studies were
[8,11-36]
left for final analysis
. Characteristics of the included
studies were outlined in Table 1.

Revision of any component due to infection:
One RCT and six registers provided sufficient data
for determination of revision of any component due
to infection (Figure 4). Analysis of registers favored
cementless implant in term of revision of any component
due to infection (RR = 1.25; 95%CI: 1.10-1.42). Pooled
together, the RR was 1.26 (95%CI: 1.11-1.42) with
heterogeneity of 57%.

Cemented vs cementless THR

Revision of any component due to any reason:
Two RCTs, one cohort, and ten registers addressed
revision of any component due to any reason. The RCTs
found no differences between cemented and cementless
THR. Analysis of registers supported cemented to be
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Table 1 Characteristics of the included studies
Ref.

Age
(years
old)

Bjørgul et al[11] 65 to 66

Diagnosis

Length of
follow-up
(years)
14

Osteoarthritis
(most)
Chandran et 64.5 to
14
primary
al[12]
65.5
Osteoarthritis
Corten et al[13] 64 (mean) 19.5
primary
Osteoarthritis
Kim et al[14]
43.4 to
18.4
Avascular
46.8
necrosis
(most)
McCombe et 67.3
6.5 to 8
Primary OA
al[16]
(most)
Berend et al[17] 67.1
6.8
Osteoarthritis
(most)
Clohisy et al[18] 61 to 62
10 to 11
Osteoarthritis
Emerson et
55 to 70
6.7 to 7.2 Osteoarthritis
al[8]
(most)
Hartofilakidis 39.6 to
12.4 to 15.4 Osteoarthrosis
et al[19]
45.4
secondary to
congenital hip
disease (most)
Kim et al[15]
64.6
17.3
Avascular
necrosis
Pospula et al[20] 46.7 to
3 to 5
Avascular
53.7
necrosis
(most)

Cemented (n = 120)

Hybrid (n = 120)

2nd

Cemented (n = 97)

Cementless (n = 105) anterolateral

2nd

Cemented (n = 124)

Cementless (n = 126) direct lateral

3rd

Hybrid (n = 109)

Cementless (n = 110) ND

2nd

Cemented (n = 84)

Hybric (n = 78)

ND

Cemented (n = 1908)

2nd
3rd

Cemented (n = 45)
Hybrid (n = 113)

Cementless (n = 623) anterolateral and
posterior
Hybrid (n = 45)
posterolateral
Cementless (n = 88) anterolateral

2nd

Cemented (n = 59)

Hybric (n = 58)

lateral
transtrochanteric

3rd

Hybrid (n = 50)

Cementless (n = 98)

ND

ND

Cemented (n = 87)

Cementless (n = 95)

69.5

2.5

54

7.4

74.9

1

Primary OA
(most)
Rheumatoid ND
arthritis
Osteoarthritis ND

Any

5

Osteoarthritis ND

Dale et al[24]

Any

0 to 20

Osteoarthritis ND
(most)

Engesaeter et
al[25]
Eskelinen et
al[26]
Hailer et al[27]

Any

0 to 16

< 55

0 to 24

Any

15

Primary
Osteoarthritis
Rheumatoid
arthritis
Osteoarthritis
(most)
ND

7

Lucht et al[29]

4

Any

ND
ND
ND
ND
ND

Mäkelä et al[30] > 55

15

Osteoarthritis ND

Mäkelä et al[31] 63 to 69 (>
55)
Mäkelä et al[32] < 55
Malchau et
All
al[33]
Pedersen et
Any
al[34]

15

Rheumatoid
arthritis
Osteoarthritis
Osteoarthritis
(most)
Osteoarthritis
(most)

ND

Roberts et al[35] All

ND

ND

ND

15
8
0 to 14

ND
ND
ND

Comments

direct lateral

May overlap
with Kim et
al[15]

posterolateral

Cemented (n = 746)

cemented
posterolateral
cementless
transgluteal
Cementless (n = 138) posterior

Hybrid (n = 47)

Cementless (n = 51)

May overlap
with et al[14]

posterior

Hybrid (n = 85)

Cementless (n = 174) anterolateral,
posterior
Cemented (n = 8945); hybrid (n = 20445);
ND
Cementless (n = 28582)
Cemented (n = 82996) Cementless (n =
ND
14348)
Cemented (n = 51016) Cementless (n =
ND
5259)
Cemented (n = 821)
Cementless (n = 724) ND
Cemented (n =
Cementless (n =
161460)
8593)
Cemented (n = 16005); hybrid (n = 15189)
Cementless (n = 10898)
Cemented (n = 11671); hybric (n = 4491)
Cementless (n = 2030)
Cemented (n = 9549) Cementless (n =
10310)
Cemented (n = 3440) Cementless (n = 579)

ND

Cemented (n = 2342) Cementless (n = 1326)
Cemented (n =
Cementless (n =
178762)
6102)
Cemented (n = 34656); cementless (n =
25571)
Hybrid (n = 20539)
Cemented (n = 92928) Cementless (n =
69882)

ND
ND

Dislocation of any component: Data from two cohorts
and five registers were available to determine dislocation
of any component (Figure 5). Analysis of cohorts found

WJO|www.wjgnet.com

Approach

3rd

Van Stralen et
al[21]
Thomason et
al[22]
Zimmerman
et al[7]
Conroy et al[23]

Hooper et al[28] Any

Comparison

Cementing
technique
(generation)

May overlap
with study of
et al[16]
May overlap
with et al[15]

ND
ND
ND
ND

ND

ND

no difference in dislocation of any component between
any types of THR while analysis of registers favors
cemented THR (RR = 0.69; 95%CI: 0.29-1.67 and RR
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Study or subgroup
RCT
Chandran 2010
Corten 2011
Subtotal (95%CI)
Total events
2
2
Heterogeneity: χ = 1.42, df = 1 (P = 0.23), I = 29%
Test for overall effect: Z = 1.97 (P = 0.05)
Cohort
Berend 2006
Subtotal (95%CI)
Total events
Heterogeneity: Not applicable
Test for overall effect: Z = 2.55 (P = 0.01)
Register or cohort of register
Conroy 2008
Engesaeter 2006
Eskelinen 2006
Hailer 2010
Hooper 2009
Lucht 2000
Mäkelä 2010
Mäkelä 2011a
Mäkelä 2011b
Malchau 2002
Subtotal (95%CI)
Total events
2
2
Heterogeneity: χ = 544.87, df = 9 (P < 0.00001), I =
Test for overall effect: Z = 61.61 (P < 0.00001)

Weight

Risk ratio
M-H, fixed, 95%CI

0.1%
0.3%
0.3%

0.77 [0.25, 2.36]
1.57 [1.08, 2.29]
1.43 [1.00, 2.04]

0.1%
0.1%

3.75 [1.36, 10.39]
3.75 [1.36, 10.39]

2.3%
8.8%
1.8%
44.4%
4.4%
5.9%
7.9%
0.9%
0.7%
22.4%
99.6%

0.86
0.41
0.51
0.40
0.66
0.31
0.91
0.87
0.99
0.36
0.46

Risk ratio
M-H, fixed, 95%CI

[0.72, 1.03]
[0.38, 0.45]
[0.41, 0.62]
[0.39, 0.41]
[0.57, 0.75]
[0.28, 0.35]
[0.83, 1.00]
[0.67, 1.13]
[0.74, 1.33]
[0.35, 0.38]
[0.45, 0.47]

98%

Total (95%CI)
100.0%
Total events
2
2
Heterogeneity: χ = 611.81, df = 12 (P < 0.00001), I = 98%
Test for overall effect: Z = 60.99 (P < 0.00001)

0.47 [0.45, 0.48]

0.1

0.2
0.5
Favours cemented

1

2
5
10
Favours cementless

Figure 2 Forest plot of comparison: Cemented vs cementless: Revision of any component due to any reason.

Study or subgroup
RCT
Chandran 2010
Corten 2011
Subtotal (95%CI)
Total events
2
2
Heterogeneity: χ = 0.15, df = 1 (P = 0.70), I = 0%
Test for overall effect: Z = 3.12 (P = 0.002)
Register or cohort of register
Engesaeter 2006
Eskelinen 2006
Hailer 2010
Mäkelä 2010
Mäkelä 2011a
Mäkelä 2011b
Subtotal (95%CI)
Total events
2
2
Heterogeneity: χ = 289.91, df = 5 (P < 0.00001), I =
Test for overall effect: Z = 3.93 (P < 0.0001)

Weight

Risk ratio
M-H, fixed, 95%CI

0.1%
1.2%
1.4%

2.71 [0.54, 13.63]
1.94 [1.23, 3.05]
2.00 [1.29, 3.10]

31.2%
10.5%
32.5%
20.3%
2.1%
1.9%
98.6%

0.55 [0.49, 0.62]
0.36 [0.28, 0.47]
0.67 [0.59, 0.75]
1.81 [1.80, 2.05]
1.76 [1.15, 2.70]
2.01 [1.44, 2.81]
0.88 [0.83, 0.94]

Risk ratio
M-H, fixed, 95%CI

98%

Total (95%CI)
100.0%
Total events
2
2
Heterogeneity: χ = 304.56, df = 7 (P < 0.00001), I = 98%
Test for overall effect: Z = 3.44 (P = 0.0006)

0.90 [0.84, 0.95]

0.2

0.5
Favours cemented

1

2
5
Favours cementless

Figure 3 Forest plot of comparison: Cemented vs cementless: Revision of any component due to aseptic loosening.
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Study or subgroup
RCT
Corten 2011
Subtotal (95%CI)
Total events
Heterogeneity: Not applicable
Test for overall effect: Z = 1.49 (P = 0.14)
Register or cohort of register
Dale 2009
Hailer 2010
Hooper 2009
Mäkelä 2010
Mäkelä 2011a
Mäkelä 2011b
Pedersen 2010
Subtotal (95%CI)
Total events
2
2
Heterogeneity: χ = 14.54, df = 6 (P = 0.02), I = 59%
Test for overall effect: Z = 3.51 (P = 0.0004)

Weight

Risk ratio
M-H, fixed, 95%CI

0.1%
0.1%

9.14 [0.50, 168.07]
9.14 [0.50, 168.07]

35.9%
16.9%
6.7%
6.1%
0.7%
0.6%
33.0%
99.9%

0.92
1.10
1.65
1.41
1.26
1.25
1.57
1.25

Total (95%CI)
100.0%
Total events
2
2
Heterogeneity: χ = 16.37, df = 7 (P = 0.02), I = 57%
Test for overall effect: Z = 3.63 (P = 0.0003)

Risk ratio
M-H, fixed, 95%CI

[0.74, 1.14]
[0.80, 1.50]
[1.05, 2.60]
[0.87, 2.29]
[0.29, 5.51]
[0.29, 5.38]
[1.27, 1.92]
[1.10, 1.41]

1.26 [1.11, 1.42]
0.1

0.2
0.5
Favours cemented

1

2
5
10
Favours cementless

Figure 4 Forest plot of comparison: Cemented vs cementless: Revision of any component due to infection.

Study or subgroup
RCT
Pospula 2008
van Stralen 2003
Subtotal (95%CI)
Total events
2
2
Heterogeneity: χ = 2.06, df = 1 (P = 0.15), I = 51%
Test for overall effect: Z = 0.82 (P = 0.41)
Register or cohort of register
Conroy 2008
Hooper 2009
Mäkelä 2010
Mäkelä 2011a
Mäkelä 2011b
Robert 2010
Subtotal (95%CI)
Total events
2
2
Heterogeneity: χ = 9.23, df = 5 (P = 0.10), I = 46%
Test for overall effect: Z = 5.84 (P < 0.00001)

Weight

Risk ratio
M-H, fixed, 95%CI

0.4%
0.9%
1.3%

1.46 [0.34, 6.32]
0.37 [0.11, 1.21]
0.69 [0.29, 1.67]

12.6%
24.6%
17.0%
3.0%
1.0%
40.5%
98.7%

0.95 [0.71, 1.27]
0.65 [0.51, 0.81]
0.60 [0.45, 0.80]
0.41 [0.22, 0.78]
0.74 [0.23, 2.37]
0.76 [0.64, 0.91]
0.72 [0.64, 0.80]

Total (95%CI)
100.0%
Total events
2
2
Heterogeneity: χ = 11.32, df = 7 (P = 0.13), I = 38%
Test for overall effect: Z = 5.90 (P < 0.00001)

Risk ratio
M-H, fixed, 95%CI

0.72 [0.64, 0.80]

0.1 0.2
0.5
Favours cemented

1

2
5
10
Favours cementless

Figure 5 Forest plot of comparison: Cemented vs cementless: Dislocation of any component.

= 0.72; 95%CI: 0.64-0.80 respectively). Pooled RR was
0.72 (95%CI: 0.64-0.80) with heterogeneity of 38%.

analysis of registers favored cemented fixation (RR
= 0.73; 95%CI: 0.47-1.13 and RR = 0.82; 95%CI:
0.76-0.89 respectively). Pooled all studies together, the
RR was 0.82 (95%CI: 0.76-0.89) with a heterogeneity of
41%.

Cemented vs hybrid THR

Revision of any component due to any reason:
Revision of any component due to any reason was
addressed by two RCTs, one cohort, and three registers
(Figure 6). Analysis of RCTs showed similar risk of
revision of any component due to any reason while

WJO|www.wjgnet.com

Revision of any component due to aseptic
loosening: Only one RCT and one cohort provided
information for evaluation of revision of any component
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Study or subgroup
RCT
Bjorgul 2010
McCombe 2004
Subtotal (95%CI)
Total events
2
2
Heterogeneity: χ = 5.57, df = 1 (P = 0.02), I = 82%
Test for overall effect: Z = 1.43 (P = 0.15)
Cohort
Hartofilakiclis 2009
Subtotal (95%CI)
Total events
Heterogeneity: Not applicable
Test for overall effect: Z = 0.88 (P = 0.38)
Register or cohort of register
Conroy 2008
Hooper 2009
Lucht 2000
Subtotal (95%CI)
Total events
2
2
Heterogeneity: χ = 3.60, df = 2 (P = 0.17), I = 44%
Test for overall effect: Z = 4.73 (P < 0.00001)
Total (95%CI)
Total events
2
2
Heterogeneity: χ = 8.45, df = 5 (P = 0.13), I = 41%
Test for overall effect: Z = 4.96 (P < 0.00001)

Weight

Risk ratio
M-H, fixed, 95%CI

2.1%
0.9%
3.0%

1.00 [0.63, 1.60]
0.04 [0.00, 0.74]
0.73 [0.47, 1.13]

1.4%
0.1%

0.76 [0.42, 1.39]
0.76 [0.42, 1.39]

17.0%
38.2%
40.4%
95.6%

0.96 [0.79,
0.82 [0.72,
0.77 [0.68,
0.82 [0.76,

100.0%

0.82 [0.76, 0.89]

Risk ratio
M-H, fixed, 95%CI

1.16]
0.93]
0.87]
0.89]

0.5 0.7
Favours cemented

1

1.5 2
Favours hybrid

Figure 6 Forest plot of comparison: Cemented vs hybrid: Revision of any component due to any reason.

Study or subgroup
RCT
Bjorgul 2010
McCombe 2004
Subtotal (95%CI)
Total events
Heterogeneity: Not applicable
Test for overall effect: Z = 1.29 (P = 0.20)
Cohort
Hartofilakiclis 2009
Subtotal (95%CI)
Total events
Heterogeneity: Not applicable
Test for overall effect: Z = 1.84 (P = 0.07)
Total (95%CI)
Total events
2
2
Heterogeneity: χ = 0.52, df = 1 (P = 0.47), I = 0%
Test for overall effect: Z = 2.27 (P = 0.02)

Weight
7.6%

Risk ratio
M-H, fixed, 95%CI

7.6%

7.00 [0.37, 134.07]
Not estimable
7.00 [0.37, 134.07]

92.4%
92.4%

2.29 [0.95, 5.56]
2.29 [0.95, 5.56]

100.0%

2.65 [1.14, 6.17]

Risk ratio
M-H, fixed, 95%CI

0.01
0.1
1
Favours cemented

10
100
Favours hybrid

Figure 7 Forest plot of comparison: Cemented vs hybrid: Revision of any component due to aseptic loosening.

due to aseptic loosening (Figure 7). When both studies
were pooled, the RR was 2.65 (95%CI: 1.14-6.17) and
the heterogeneity was 0%.

conducted, resulting in RR of 0.94 (95%CI: 0.80-1.11).
If all types of study were pooled together, the RR was 0.92
(95%CI: 0.78-1.08) with heterogeneity of 42%.

Revision of any component due to infection: Two
RCTs and one cohort and two registers reported revision
of any component due to infection (Figure 8). However,
one RCT and the cohort encountered zero-event in
both arms, so only meta-analysis of registers could be

Dislocation of any component: One RCT and two
registers addressed dislocation of any component (Figure
9). Analysis of registers found that risk of dislocation of
any component in cemented THR was lower than hybrid
THR (RR = 0.11; 95%CI: 0.77-1.59). Pooled together,
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Study or subgroup
RCT
Bjorgul 2010
McCombe 2004
Subtotal (95%CI)
Total events
Heterogeneity: Not applicable
Test for overall effect: Z = 1.70 (P = 0.09)
Cohort
Clohisy 2001
Subtotal (95%CI)
Total events
Heterogeneity: Not applicable
Test for overall effect: Not applicable
Register or cohort of register
Hooper 2009
Pedersen 2010
Subtotal (95%CI)
Total events
2
2
Heterogeneity: χ = 1.03, df = 1 (P = 0.31), I = 3%
Test for overall effect: Z = 0.77 (P = 0.44)
Total (95%CI)
Total events
2
2
Heterogeneity: χ = 3.42, df = 2 (P = 0.18), I = 42%
Test for overall effect: Z = 1.05 (P = 0.29)

Weight
4.0%
4.0%

Risk ratio
M-H, fixed, 95%CI

Risk ratio
M-H, fixed, 95%CI

0.42 [0.15, 1.15]
Not estimable
0.42 [0.15, 1.15]

Not estimable
Not estimable

18.5%
77.5%
96.0%

1.11 [0.77, 1.59]
0.90 [0.75, 1.08]
0.94 [0.80, 1.11]

100.0%

0.92 [0.78, 1.08]

0.1 0.2
0.5
Favours cemented

1

2
5 10
Favours hybrid

Figure 8 Forest plot of comparison: Cemented vs hybrid: Revision of any component due to infection.

Study or subgroup
RCT
Bjorgul 2010
Subtotal (95%CI)
Total events
Heterogeneity: Not applicable
Test for overall effect: Z = 1.59 (P = 0.11)
Register or cohort of register
Conroy 2008
Hooper 2009
Subtotal (95%CI)
Total events
2
2
Heterogeneity: χ = 0.94, df = 1 (P = 0.33), I = 0%
Test for overall effect: Z = 4.47 (P < 0.00001)
Total (95%CI)
Total events
2
2
Heterogeneity: χ = 1.74, df = 2 (P = 0.42), I = 0%
Test for overall effect: Z = 4.67 (P < 0.00001)

Weight

Risk ratio
M-H, fixed, 95%CI

3.0%
3.0%

0.40 [0.13, 1.24]
0.40 [0.13, 1.24]

31.4%
65.7%
97.0%

0.76 [0.57, 1.02]
0.64 [0.52, 0.79]
0.68 [0.57, 0.80]

100.0%

0.67 [0.57, 0.79]

Risk ratio
M-H, fixed, 95%CI

0.1 0.2
0.5
Favours cemented

1

2
5 10
Favours hybrid

Figure 9 Forest plot of comparison: Cemented vs hybrid: Dislocation of any component.

the RR was 0.67 (95%CI: 0.57-0.79) with heterogeneity
of 0%.

analyzed (age group, diagnosis, length of follow-up,
starting year, publication type, and funding) showed
significant influence.

Cementless vs hybrid THR

Revision of any component due to aseptic
loosening: One RCT and three cohorts addressed risk
of revision of any component due to aseptic loosening
(Figure 11). However, one cohorts encountered zeroevents in both arms so only two cohorts were eligible for
further analysis, which revealed no difference (RR = 0.84;

Revision of any component due to any reason:
One RCT, four cohorts, and three registers investigated
revision of any component due to any reason. Analysis
of cohorts found similar risk while analysis of registers
favored hybrid THR (Figure 10). Meta-regression reduced
the heterogeneity into 23.7% but none of the factors
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Study or subgroup
Revision of any component due to any reason (RCT)
Kim 2011b
Subtotal (95%CI)
Total events
Heterogeneity: Not applicable
Test for overall effect: Z = 0.85 (P = 0.40)
Revision of any component due to any reason (Cohort)
Emerson 2002
Kim 2011a
Thomason 2001
Zimmerman 2002
Subtotal (95%CI)
Total events
2
2
Heterogeneity: χ = 2.96, df = 3 (P = 0.40), I = 0%
Test for overall effect: Z = 0.14 (P = 0.89)
Revision of any component due to any reason (Register or cohort
of register)
Conroy 2008
Hooper 2009
Lucht 2000
Subtotal (95%CI)
Total events
2
2
Heterogeneity: χ = 82.23, df = 2 (P < 0.00001), I = 98%
Test for overall effect: Z = 9.85 (P < 0.00001)
Total (95%CI)
Total events
2
2
Heterogeneity: χ = 89.07, df = 7 (P < 0.00001), I = 92%
Test for overall effect: Z = 9.74 (P < 0.00001)

Weight

Risk ratio
M-H, fixed, 95%CI

1.4%
1.4%

0.78 [0.44, 1.39]
0.78 [0.44, 1.39]

1.2%
1.0%
0.1%
0.0%
2.4%

0.82
1.06
1.09
6.14
1.03

[0.45, 1.50]
[0.59, 1.90]
[0.07, 16.86]
[0.65, 58.16]
[0.69, 1.54]

29.7%
31.5%
35.0%
96.2%

0.89
0.81
0.40
0.69

[0.78, 1.02]
[0.71, 0.92]
[0.35, 0.46]
[0.64, 0.74]

100.0%

0.70 [0.65, 0.75]

Risk ratio
M-H, fixed, 95%CI

0.1 0.2
0.5
1
Favours hybrid

2
5
10
Favours cementless

Figure 10 Forest plot of comparison: Cementless vs hybrid: Revision of any component due to any reason.

Study or subgroup
Revision of any component due to any reason (RCT)
Kim 2011b
Subtotal (95%CI)
Total events
Heterogeneity: Not applicable
Test for overall effect: Z = 0.01 (P = 0.99)
Revision of any component due to any reason (Cohort)
Emerson 2002
Kim 2011a
Thomason 2001
Subtotal (95%CI)
Total events
2
2
Heterogeneity: χ = 0.04, df = 1 (P = 0.85), I = 0%
Test for overall effect: Z = 0.59 (P = 0.55)
Total (95%CI)
Total events
2
2
Heterogeneity: χ = 0.07, df = 2 (P = 0.97), I = 0%
Test for overall effect: Z = 0.56 (P = 0.58)

Weight

Risk ratio
M-H, fixed, 95%CI

9.0%
9.0%

1.01 [0.14, 7.04]
1.01 [0.14, 7.04]

86.6%
4.3%
91.0%

0.82 [0.45, 1.50]
Not estimable
1.09 [0.07, 16.86]
0.84 [0.47, 1.51]

100.0%

0.85 [0.49, 1.50]

Risk ratio
M-H, fixed, 95%CI

0.1 0.2
0.5
1
Favours hybrid

2
5
10
Favours cementless

Figure 11 Forest plot of comparison: Cementless vs hybrid: Revision of any component due to infection.

95%CI: 0.47-1.51). Pooled all study types together; the
RR was 0.85 (95%CI: 0.49-1.50) with heterogeneity of
0%.

RCT, three cohorts, and two registers addressed revision
of any component due to infection (Figure 12). However,
two cohorts encountered zero events in both arm of
studies so insufficient cohort was left for further analysis.
Analysis of registers revealed RR of 1.69 (95%CI:

Revision of any component due to infection: One
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Study or subgroup
Revision of any component due to any reason (RCT)
Kim 2011b
Subtotal (95%CI)
Total events
Heterogeneity: Not applicable
Test for overall effect: Z = 0.01 (P = 0.99)
Revision of any component due to any reason (Cohort)
Emerson 2002
Kim 2011a
Thomason 2001
Subtotal (95%CI)
Total events
Heterogeneity: Not applicable
Test for overall effect: Not applicable

Weight

Risk ratio
M-H, fixed, 95%CI

0.7%
0.7%

1.01 [0.06, 15.93]
1.01 [0.06, 15.93]

Not
Not
Not
Not

estimable
estimable
estimable
estimable

Revision of any component due to any reason (Register or
cohort of register)
Hooper 2009
20.3%
Pedersen 2010
79.0%
Subtotal (95%CI)
99.3%
Total events
2
2
Heterogeneity: χ = 0.36, df = 1 (P = 0.55), I = 0%
Test for overall effect: Z = 5.14 (P < 0.00001)
Total (95%CI)
Total events
2
2
Heterogeneity: χ = 0.49, df = 2 (P = 0.78), I = 0%
Test for overall effect: Z = 5.12 (P < 0.00001)

Risk ratio
M-H, fixed, 95%CI

100.0%

1.49 [0.93, 2.38]
1.74 [1.40, 2.18]
1.69 [1.38, 2.07]

1.69 [1.38, 2.06]

0.1 0.2
0.5
Favours hybrid

1

2
5
10
Favours cementless

Figure 12 Forest plot of comparison: Cementless vs hybrid: Revision of any component due to infection.

Study or subgroup
Dislocation of any component (RCT)
Kim 2011b
Subtotal (95%CI)
Total events
Heterogeneity: Not applicable
Test for overall effect: Z = 0.58 (P = 0.56)
Dislocation of any component (Register or cohort of
register)
Conroy 2008
Hooper 2009
Subtotal (95%CI)
Total events
2
2
Heterogeneity: χ = 1.99, df = 1 (P = 0.16), I = 50%
Test for overall effect: Z = 1.60 (P = 0.11)
Total (95%CI)
Total events
2
2
Heterogeneity: χ = 2.22, df = 2 (P = 0.33), I = 10%
Test for overall effect: Z = 1.63 (P = 0.10)

Weight

Risk ratio
M-H, fixed, 95%CI

0.3%
0.3%

2.02 [0.19, 21.93]
2.02 [0.19, 21.93]

47.6%
52.1%
99.7%

1.25 [1.02, 1.53]
1.01 [0.82, 1.24]
1.12 [0.97, 1.30]

100.0%

1.13 [0.98, 1.30]

Risk ratio
M-H, fixed, 95%CI

0.5
0.7
Favours hybrid

1

1.5
2
Favours cementless

Figure 13 Forest plot of comparison: Cementless vs hybrid: Dislocation of any component.

1.38-2.07). If all available studies were put together, the
RR was 1.69 (95%CI: 1.38-2.06) and the heterogeneity
was 0%.

between any types of THR (RR = 1.12; 95%CI:
0.97-1.30). Pooled all study types together; the RR was
1.13 (95%CI: 0.98-1.30).

Dislocation of any component: One RCT and two
cohorts evaluated risk of dislocation (Figure 13). Analysis
of the registers resulted in insignificant difference

Analysis of publication bias: Figure 14 showed
funnel plots based on risk of revision of any component
due to any reason between cemented and cementless
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A
0.0

B
SE (log[RR])
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0.0
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0.8
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Figure 14 Funnel plot of comparison of revision of any component (A) cementless vs cementless; (B) cemented vs hybrid; (C) cementless vs hybrid.

(a), cemented and hybrid (b), and cementless and
hybrid THR (c). Asymmetries were found in these plots
suggesting the existence of bias.

replacement in 2007. Although cemented fixation seemed
to outperform cementless fixation in large subsets of study
population, there was no significant advantages were
found for either type of fixation in terms of survival. There
was an association between difference in survival and year
of publication, with cementless fixation showing relative
superiority over time. However, our recent analysis still
suggested that cemented fixation continued to outperform
uncemented fixation especially in large study populations
[24,26-33]
(registers)
.
[37]
Recent metaanalysis by Abdulkarim et al reviewed
9 RCTs that primarily comparing implants survival bet
ween cemented and cementless THR. In their study,
no significant differences were found in implant survival
especially as measured by the revision rate. By using
RCT, which is the gold standard of clinical research,
the quality of evidence in GRADE approach should be
moderate or even high. However, the average follow
up duration were only 4.3 years (2-8 years), which was
relatively short to evaluate the implant survival.
In our study, an analysis of 2 RCTs comparing the
survival of cemented and cementless implant was
performed. As the duration of follow up ranged from
14-19 years, these RCTs would give a better evaluation in
terms of implant survival. In this analysis, the relative risk
of revision due to any revision was higher in cemented

Grading of the evidence: Most of the results were of
low to very low level of evidence. The summaries of the
grading were shown in Tables 2-4.

DISCUSSION
We summarized the evidence from 5 randomized
clinical trials, 9 cohorts, and 13 registers or cohorts of
register about total hip replacement and found that
that cemented THR was superior to cementless THR
and hybrid THR in terms of risk of revision due to any
reason. Moreover, cemented THR was also more superior
compared with cementless THR if revision due to aseptic
loosening and revision due to dislocation were used as
the endpoint but inferior if revision due to infection was
used. Cemented THR was superior to hybrid THR in
the risk of revision due to any reason and dislocation.
Meanwhile cementless THR was most inferior compared
to the others in risk of revision due to any reason.
[9]
In our knowledge, Morshed et al performed the
first metaanalysis reviewing the survival and outcome
of cemented and uncemented fixation in total hip
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Table 2 Summary of finding comparing cemented and cementless total hip replacement
7

Illustrative comparative risks (95%CI)

Relative effect No of participants Quality of the evidence Comments

Assumed risk

Corresponding risk

(95%CI)

(studies)

(GRADE)

Cementless

Cemented
RR 1.43
(1 to 2.04)

452
(2 studies)

++-low1,2

RR 0.46
(0.45 to 0.47)

518774
(10 studies)

+--very low2,3,4

RR 0.47
(0.45 to 0.48)

521757
(13 studies)

+--very low2,3,5

RR 2
(1.29 to 3.1)

452
(2 studies)

+++moderate2

RR 0.88
(0.83 to 0.94)

255779
(6 studies)

+--very low2,3,4

RR 0.9
(0.84 to 0.95)

256231
(8 studies)

+--very low2,3,5,6

RR 1.27
(1.04 to 1.55)

382433
(6 studies)

+--very low2,4

RR 1.29
(1.06 to 1.57)

382683
(7 studies)

+--very low2,5

RR 0.69
(0.29 to 1.67)

1066
(2 studies)

+--very low1,2,3

RR 0.69
(0.59 to 0.8)

254786
(6 studies)

+--very low3,4

RR 0.69
(0.6 to 0.79)

255852
(8 studies)

+--very low2,5

Revision of any component due to
any reason - RCT
Follow-up: 14 to 19.5 yr

Study population
165 per 1000 235 per 1000 (165 to 336)
Moderate
156 per 1000 223 per 1000 (156 to 318)
Revision of any component due to any Study population
46 per 1000 (45 to 47)
reason - Register or Cohort of register 99 per 1000
Moderate
Follow-up: 0 to 24 yr
122 per 1000 56 per 1000 (55 to 57)
Revision of any component due to
Study population
99 per 1000
46 per 1000 (44 to 47)
any reason - All types of study
Moderate
Follow-up: 0 to 24 yr
106 per 1000 50 per 1000 (48 to 51)
Revision of any component due to
Study population
104 per 1000 208 per 1000 (134 to 322)
aseptic loosening - RCT
Moderate
Follow-up: 14 to 19.5 yr
97 per 1000
194 per 1000 (125 to 301)
Revision of any component due to
Study population
41 per 1000 (39 to 44)
aseptic loosening - Register or Cohort 47 per 1000
Moderate
of register
48 per 1000
42 per 1000 (40 to 45)
Follow-up: 0 to 24 yr
Revision of any component due to
Study population
43 per 1000 (40 to 45)
aseptic loosening - All types of study 47 per 1000
Moderate
Follow-up: 0 to 24 yr
48 per 1000
43 per 1000 (40 to 46)
Revision of any component due
Study population
5 per 1000
6 per 1000 (5 to 7)
to infection - Register or Cohort of
Moderate
register
4 per 1000
5 per 1000 (4 to 6)
Follow-up: 0 to 20 yr
Revision of any component due to
Study population
5 per 1000
6 per 1000 (5 to 7)
infection - All types of study
Moderate
Follow-up: 0 to 20 yr
4 per 1000
5 per 1000 (4 to 6)
Dislocation of any component Study population
30 per 1000
21 per 1000 (9 to 50)
Cohort
Moderate
Follow-up: 2.5 to 5 yr
30 per 1000
21 per 1000 (9 to 50)
Dislocation of any component Study population
6 per 1000
4 per 1000 (4 to 5)
Register or Cohort of register
Moderate
Follow-up: 5 to 15 yr
13 per 1000
9 per 1000 (8 to 10)
Dislocation of any component - All
Study population
6 per 1000
4 per 1000 (4 to 5)
types of study
Moderate
Follow-up: 2.5 to 15 yr
14 per 1000
10 per 1000 Ta(8 to 11)

CI: Confidence interval; RR: Risk ratio; GRADE Working Group grades of evidence; High quality: Further research is very unlikely to change our
confidence in the estimate of effect; moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and
may change the estimate; low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely
to change the estimate; very low quality: We are very uncertain about the estimate. 195% confidence interval around the pooled or best estimate of effect
includes both (1) no effect and (2) appreciable benefit or appreciable harm (> 25%); 2No explanation was provided; 3Unexplained heterogeneity; 4Indirect
studies from registers; 5Overall result from all types of study; 6High heterogeneity, explained by meta-regression; 7The basis for the assumed risk (e.g., the
median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is based on the assumed risk in
the comparison group and the relative effect of the intervention (and its 95%CI).
[29,30,33]

group with RR = 1.43 (1-2.04), which also meant that
the cementless implant was superior. But it were pooled
together with the cohort studies and registers, the results
would be contradictive as it favored the cemented implant
with RR = 0.47 (0.46-0.48).
Despite the tendencies of most registers towards
cemented implant, there are some studies and even
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some registries
noted that uncemented implant
survived better in the group of younger patients. Malchau
[33]
et al in their Swedish arthroplasty register, found that
uncemented implants had better survival in patients with
less than 55 years of age. Similar findings were reported
[29]
by the Lucht et al
when they evaluated the Danish
[26]
arthroplasty register. Eskelinen et al
in the Finnish
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Table 3 Summary of finding table comparing cemented to hybrid total hip replacement
6

Relative effect No of
(95%CI)
participants
(studies)

Quality of
the evidence
(GRADE)

RR 0.73
(0.47 to 1.13)

402
(2 studies)

+--very low1,2,3

RR 0.82
(0.76 to 0.89)

76746
(3 studies)

+--very low3,4

RR 0.82
(0.76 to 0.89)

77265
(6 studies)

+--very low3,5

RR 2.65
(1.14 to 6.17)

519
(3 studies)

+--very low3,5

Not estimable 86389
(2 studies)

+--very low3,4

Revision of any component due to infection Study population
7 per 1000
7 per 1000 (5 to 10)
- All types of study
Follow-up: 0 to 14 yr
Moderate
2 per 1000
2 per 1000 (1 to 3)

RR 0.98
(0.7 to 1.38)

86881
(5 studies)

+--very low1,2,3,5

Dislocation of any component - Register of
Cohort of register
Follow-up: 5 to 7 yr

RR 0.68
(0.57 to 0.8)

60584
(2 studies)

+--very low3,4

RR 0.67
(0.57 to 0.79)

60824
(3 studies)

+--very low3,5

Outcomes

Illustrative comparative risks (95%CI)
Assumed risk

Corresponding risk

Hybrid

Cemented

Revision of any component due to any
reason - RCT
Follow-up: 6.5 to 14 yr

Study population
187 per 1000
Moderate
177 per 1000
Revision of any component due to any
Study population
30 per 1000
reason - Register or Cohort of register
Moderate
Follow-up: 4 to 7 yr
31 per 1000
Revision of any component due to any
Study population
31 per 1000
reason - All types of study
Moderate
Follow-up: 4 to 15.4 yr
104 per 1000
Revision of any component due to aseptic Study population
23 per 1000
loosening - All types of study
Moderate
Follow-up: 6.5 to 15.4 yr
0 per 1000
Revision of any component due to infection Study population
7 per 1000
- Register or Cohort of register
Moderate
Follow-up: 0 to 14 yr

Study population
11 per 1000
Moderate
11 per 1000
Dislocation of any component - All types of Study population
11 per 1000
study
Moderate
Follow-up: 5 to 14 yr
14 per 1000

136 per 1000 (88 to 211)

Comments

129 per 1000 (83 to 200)
24 per 1000 (23 to 26)
25 per 1000 (24 to 28)
25 per 1000 (23 to 27)
85 per 1000 (79 to 93)
62 per 1000 (27 to 145)
0 per 1000 (0 to 0)
0 per 1000 (0 to 0)

7 per 1000 (6 to 9)
7 per 1000 (6 to 9)
7 per 1000 (6 to 9)
9 per 1000 (8 to 11)

CI: Confidence interval; RR: Risk ratio; GRADE Working Group grades of evidence; High quality: Further research is very unlikely to change our
confidence in the estimate of effect; moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and
may change the estimate; low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely
to change the estimate; very low quality: We are very uncertain about the estimate. 195% confidence interval around the pooled or best estimate of effect
includes both (1) no effect and (2) appreciable benefit or appreciable harm (> 25%); 2No explanation was provided; 3Unexplained heterogeneity; 4Indirect
studies from registers; 5Overall result from all types of study; 6The basis for the assumed risk (e.g., the median control group risk across studies) is provided
in footnotes. The corresponding risk (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the
intervention (and its 95%CI).

arthroplasty register, reported that in age group under
55-years had higher revision rates for aseptic loosening
in cemented group compared with proximally coated
cementless femoral components. Further analysis of
Finnish arthroplasty register in patients aged 55-year and
older showed that uncemented femoral stem has better
survival in the 55 to 74-year age group while there was
[30]
no significant difference in 75-year and older patients .
This series of studies might explain the reason why
contradictive result occurred in our analysis. In their
inclusion criteria, both RCTs used 75 years as the upper
age limit without any lower age limit, and the average
[12,13]
age in both RCTs was around 64 years
. It was
seemed that this fact might play a role in our result.
Hybrid THR was first introduced to address the
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results of cemented THR in younger patients in whom
acetabular failure was the main reason for revision.
However, recent studies reported that hybrid THR was the
most common THR types to be revised due to dislocation
in the first 90 d and even after 90 d after the primary
[28]
surgery . In their prospective multicenter study about
primary total hip arthroplasty revision due to dislocation,
[38]
Girard et al described that, from their revision series,
cementless acetabular fixation and cemented femoral
stem fixation were involved in a higher number of
dislocation which are 63.8% and 53% respectively.
However it was not mentioned about the reason why
cementless acetabular fixation has a higher chance of
dislocation compared to the cemented one. Although
there are no supporting data, there was a hypothesis
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Table 4 Summary of finding table comparing hybrid and cementless total hip replacement
7

Relative effect No of
(95%CI)
participants
(studies)

Quality of the Comments
evidence
(GRADE)

Study population
105 per 1000 108 per 1000 (72 to 161)
Moderate
106 per 1000 109 per 1000 (73 to 163)
Revision of any component due to any
Study population
33 per 1000
23 per 1000 (21 to 25)
reason - Register or Cohort of register
Moderate
Follow-up: 4 to 7 yr
39 per 1000
27 per 1000 (25 to 29)
Revision of any component due to any
Study population
34 per 1000
24 per 1000 (22 to 26)
reason - All types of study
Moderate
Follow-up: 1 to 18.4 yr
116 per 1000 81 per 1000 (75 to 87)
Revision of any component due to aseptic Study population
76 per 1000
64 per 1000 (36 to 115)
loosening - Cohort
Moderate
Follow-up: 6.7 to 17.3 yr
20 per 1000
17 per 1000 (9 to 30)
Revision of any component due to aseptic Study population
58 per 1000
49 per 1000 (28 to 86)
loosening - All types of study
Moderate
Follow-up: 6.7 to 17.3 yr
19 per 1000
16 per 1000 (9 to 28)
Revision of any component due to
Study population
0 per 1000 (0 to 0)
infection - Register or Cohort of register 4 per 1000
Moderate
Follow-up: 0 to 14 yr

RR 1.03
(0.69 to 1.54)

706
(4 studies)

+--very low1,2

RR 0.69
(0.64 to 0.74)

81635
(3 studies)

+--very low2,3,4

RR 0.7
(0.65 to 0.75)

82560
(8 studies)

+--very low2,5,6

RR 0.84
(0.47 to 1.51)

447
(3 studies)

+--very low1,2

RR 0.85
(0.49 to 1.5)

666
(4 studies)

+--very low1,2,6

Not estimable 72197
(2 studies)

+--very low2,4

Revision of any component due to
infection - All types of study
Follow-up: 0 to 18.4 yr

RR 1.47
(0.93 to 2.34)

72863
(5 studies)

+--very low1,2,6

RR 1.12
(0.97 to 1.3)

75114
(2 studies)

+--very low1,2,4

RR 1.13
(0.98 to 1.3)

75333
(3 studies)

+--very low1,2,6

Outcomes

Illustrative comparative risks (95%CI)
Assumed risk

Corresponding risk

Cementless

Hybrid

Revision of any component due to any
reason - Cohort
Follow-up: 1 to 17.3 yr

Study population
4 per 1000
6 per 1000 (4 to 10)
Moderate
0 per 1000
0 per 1000 (0 to 0)
Dislocation of any component - Register Study population
9 per 1000
10 per 1000 (9 to 11)
or Cohort of register
Moderate
Follow-up: 5 to 7 yr
10 per 1000
11 per 1000 (10 to 13)
Dislocation of any component - All types Study population
9 per 1000
10 per 1000 (9 to 11)
of study
Moderate
Follow-up: 5 to 18.4 yr
9 per 1000
10 per 1000 (9 to 12)

CI: Confidence interval; RR: Risk ratio; GRADE Working Group grades of evidence; High quality: Further research is very unlikely to change our
confidence in the estimate of effect; moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and
may change the estimate; low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely
to change the estimate; very low quality: We are very uncertain about the estimate. 195% confidence interval around the pooled or best estimate of effect
includes both (1) no effect and (2) appreciable benefit or appreciable harm (> 25%); 2No explanation was provided; 3Unexplained heterogeneity; 4Indirect
studies from registers; 5Overall result from all types of study; 6High heterogeneity, explained by meta-regression; 7The basis for the assumed risk (e.g., the
median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is based on the assumed risk in
the comparison group and the relative effect of the intervention (and its 95%CI).

that positioning of acetabular component may be more
[23]
accurate in cemented components . Although Parrate
[39]
and Argenson didn’t include cemented acetabular cup
in their study, they showed that 57% cementless cup
that inserted in conventional way and 20% navigated
were outside of the defined safe zone (outliers). While
cementing the acetabular component, few adjustments
can be made during insertion and while waiting for the
cement polymerization. On the other hand, cementless
cup has less adjustability and may change their orientation
from the most desired position during the final seating
of the component. Despite all, from the economic
perspective, hybrid prostheses lead to grater gain in
mean postoperative quality of life and the most cost

WJO|www.wjgnet.com

effective alternative for most patients according to cost
[40]
effectiveness analysis model by Pennington et al .
Clinical trials, cohorts, and register-based studies were
included into our meta-analysis. Inclusion of register based
[30,36]
studies had certain benefits and limitations
. Register
provided large number of samples for analysis and the
[36]
population data corresponded to the actual population .
Moreover, a poor result in a single center would not
[30]
have major effect on the result of the study . Despite
RCTs is considered the gold standard design for clinical
research, one of its disadvantages is that strict inclusion
and exclusion criteria might not reflect the condition of
real population, as it often narrowed the samples to a
highly selected group of patients that is operated by only a
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few surgeons. However, the desired outcome was not the
main purpose of the registry. Accuracy of the data might
be limited due to inconsistencies or errors in data collection
[41]
inputted to the register . Data available in clinical trials
and cohorts might also have been included in the register
and therefore were used twice in the analysis.
Various implant designs, surgical approaches and
techniques (such as cementing technique), rehabilitation
protocols, and activity levels were included in our study.
Lack of data prevented us to analyze them separately in
subgroup analysis or in meta-regression. Therefore, it
was understandable that high heterogeneity existed in
our study. We explored the heterogeneity to the greatest
degree possible, in to a meta-regression, yet very high
heterogeneity remained in some comparison.
Very high heterogeneity indicated that effect size of
[42]
each study varied greatly . Grading of Recommendations
Assessment, Development and Evaluation (GRADE)
Working group recommended to lower the quality ass
[41]
essment in study with unexplained heterogeneity .
Even though the result was obtain by a meta-analysis,
interpreting the result must be careful.
In conclusion, despite some limitations in the selected
studies especially the low quality assessment and
heterogeneity, there was some tendency that cemented
fixation was still superior than other types of fixation in
terms of implant survival. Future high quality randomized
clinical trials, preferably multicenter, to obtain larger
sample size, considering all factors that may influent
results, are required to give definite recommendations
regarding the best type of total hip replacement.
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