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ABSTRACT
Background: We made this meta-analysis aimed to compare clinical outcomes of press-fit socket total hip arthroplasty (THA)
with screw fixation versus without screw fixation.
Methods: Electronic databases, involving Pubmed, Embase and Cochrane library, were searched from inception to April 15,
2019. The data of articles that meet the inclusion criteria were extracted and the bias of the included studies was evaluated by The
Cochrane Risk of Bias Tool. Review Manager 5.3 software, provided by Cochrane library, was used for the meta-analysis.
Results: Eight studies were included in this meta-analysis. The pooled results uncovered that the difference between THAs with
and without screw fixation was no statistical significance, in terms of Harris hip scores, osteolytic lesions, and cup migrations (the
definition of cup migration was treated as the motion of the center of gravity of the radio stereometric cup relative to the acetabular
bone in the 3 translational and 3 rotational orientations.)
Conclusion: Comparison of THA with or without additional screw fixation shows no significant difference in clinical outcome
measures. Considering that the importance of solid primary fixation, the indications of additional screw fixation can be appropriately
expanded.
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Introduction
Total hip arthroplasty (THA) is a method of
hip reconstruction that is widely used to treat hip
joint diseases such as femoral neck fractures and hip
arthritis. In the past few decades, press-fit cementless acetabular components have become popular(1),
and can be successfully implanted with or without
additional screw fixation(2-4). In cementless cups,
stability is primarily achieved and maintained by
the press-fit between acetabulum and cups(5). Robust primary fixation is essential for the secondary
stability provided by bone ingrowth(6-8). In order to
obtain favorable initial stability, some surgeons perform screw fixation to provide additional stability
and ensure rotational stability(9).

However, the necessity of extra screw fixation
remains controversial. Some cadaver studies showed
that additional screw fixation can improve initial stability(10-11). Nevertheless, adjunctive screw fixation
was treated as a potential risk of osteolysis around
the cup(12). Furthermore, the use of screws can increase operative time and the difficulty of revision
operation(13). We conducting this meta-analysis is to
determine whether addition screw fixation improves
clinical outcomes following THA.
Methods
Search strategy
Pubmed, Embase and Cochrane Library were
searched from inception to April 15, 2019, for rele-
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vant studies comparing THA with or without screw
fixation. We searched "screw", "total hip arthroplasty", "total hip replacement", "THA", "press-fit",
"press fit", "cementless" and "uncemented" in “all
fields”. Reference lists of the eligible studies were
scanned to ensure the eligible studies that were not
in the initial database has been searched.
Study selection
Inclusion criteria were as follows:
• Participants: primary total hip arthroplasty,
• language: English,
• Intervention: press-fit cups with additional
screw fixation versus press-fit cups without screw
fixation,
• Outcomes: included at least one of the following: Harris hip scores (HHS), osteolytic lesions, cup
longitudinal translations (CLT), cup sagittal translations (CST), cup transverse translations (CTT), cup
longitudinal rotations (CLR), cup sagittal rotations
(SCR), cup transverse rotations (CTR).
Exclusion criteria were as follows:
• revision total hip arthroplasty,
• cadaver study,
• animal study,
• in vitro study.
Data extraction and assessment of risk of bias
The literature review was strictly guided by
the Preferred Reporting Items for Systematic Reviews and Meta-Analyses statement(14), as well as
the Cochrane Handbook for Systematic Reviews of
Interventions(15).
Two independent authors reviewed the titles
and abstracts of initial studies and then the full text
to determine whether inclusion criteria were met. In
cases of disagreement, a senior author made the final
decision.
The Cochrane Collaboration’s Risk of Bias
Tool was used to evaluate the risk of bias for all included studies by two independent authors, based
on random sequence generation, allocation concealment, blinding, incomplete outcome data, selective
outcome reporting, as well as other sources of bias.
Discrepancies or uncertainties were settled by a third
author.
Statistical analysis
Review Manager version 5.3 software was used
for data analysis. Continuous variables were analyzed by mean differences (MD) and 95% confidence
intervals (CIs). Discontinuous outcomes were ana-
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lyzed by risk difference (RD) and 95% confidence
intervals (CIs). P <0.05 was considered to have
significant statistical differences. I2 values, which
come from the chi-squared test, were used to determine heterogeneity. The value of I2 >50% indicated
the presence of large heterogeneity. Without a large
heterogeneity, a fixed effects model was chosen; if
the heterogeneity was large, a random effects model
was used.
Results
Search results and quality assessment
The primary search resulted in 442 articles. After removal of duplicate studies and evaluation of
inclusion and exclusion criteria, a total of eight(16-23)
articles were selected (Fig.1).

Fig. 1: Flow chart for identifying studies for this meta-analysis.

The feature of the included studies is summarized in Table 1. The quality assessment of included
articles was assessed by The Cochrane Collaboration’s Risk of Bias Tool (Fig.2).
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study

year

study group (n)

control group (n)

outcome indicator

follow-up years

Thanner [16]

2000

30

33

I,III,IV,V,VI,VII,VIII

2 year

Ro¨hrl [17]

2004

21

20

I,II,III,IV,V,VI,VII,VIII

5 year

MINTEN [18]

2016

15

12

I,III,IV,V,VI,VII,VIII

6.5 year

Pakvis [19]

2012

17

19

I,III,IV,V,VI,VII,VIII

2 year

Taniguchi [20]

2018

140

42

II

7-10 year

Engh [21]

2004

427

83

II

15 year

Pepe [22]

2017

16

14

II

at least 1 year

Iorio [23]

2010

509

226

II

mean 6 years

Table 1: Harris hip score(HHS) Ⅱ: osteolytic lesions Ⅲ:
cup longitudinal translations(CLT) Ⅳ: cup sagittal translations(CST) Ⅴ: cup transverse translations(CTT) Ⅵ:
cup longitudinal rotations(CLR) Ⅶ: cup sagittal rotations(CSR) Ⅷ: cup transverse rotations(CTR)
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Osteolytic Lesions
Five studies(17, 20-23) were included to assess differences in the incidence of osteolytic lesions (Fig.
4). 1498 THAs were included: 1113 with screw fixation and 385 without screw fixation. Due to the lack
of heterogeneity (I2 = 0%), a fixed effects model
was chosen. The pooled data indicated no significant
differences in osteolytic lesions between the two
groups (RD 0.01; 95% CI -0.01 to 0.02; P = 0.29).

Fig. 4: Forest plot for Osteolytic lesions.

Cup Longitudinal Translations
Four studies(15-19) were included to assess differences in CLT (Fig. 5). 154 THAs were included:
78 with screw fixation and 76 without screw fixation. Due to the lack of heterogeneity (I2 = 0%), a
fixed effects model was chosen. Pooled data indicated no significant difference in CLT between the two
groups (MD -0.11; 95% CI -0.24 to 0.03; P = 0.11)

Fig. 5: Forest plot for Cup longitudinal translations

(CLT).
Fig. 1: Risk of bias summary.

Harris Hip Scores
Four studies(15-19) were included to evaluate differences in HHS (Fig. 3). 169 THAs were included: 84 with additional screw fixation and 85 without
screw fixation. Due to the lack of heterogeneity (I2
= 0%), a fixed effects model was chosen. The pooled
data indicated no significant differences in HHS between the two groups (MD -1.49; 95% CI -3.95 to
0.98; P = 0.24).

Fig. 3: Forest plot for Harris Hip Score (HHS).

Cup Sagittal Translations
Four studies(15-19) were included to assess differences in CST (Fig. 6). 155 THAs were included:
78 with screw fixation and 77 THAs without screw
fixation. Due to the lack of heterogeneity (I2 = 0%),
a fixed effects model was chosen. Pooled data indicated no significant difference in CST between the
two groups (MD -0.07; 95% CI -0.16 to 0.01; P =
0.09).

Fig. 6: Forest plot for Cup sagittal translations (CST).
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Cup Transverse Translations
Four studies(15-19) were included to assess differences in CTT (Fig. 7). 154 THAs were included:
78 with screw fixation and 76 THAs without screw
fixation. Due to the lack of heterogeneity (I2 = 0%),
a fixed effects model was chosen. Pooled data indicated no significant difference in CTT between the
two groups (MD -0.07; 95% CI -0.16 to 0.01; P =
0.88).

Fig. 7: Forest plot for Cup Transverse Translations

(CTT).
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Cup Transverse Rotations
Four studies(16-19) were included to assess differences in CTR (Fig. 10). 145 THAs were included:
72 with screw fixation and 73 THAs without screw
fixation. Due to the lack of heterogeneity (I2 = 0%), a
fixed effects model was chosen. Pooled data showed
no significant difference in CTR between the two
groups (MD -0.12; 95% CI -0.41 to 0.17; P = 0.41).

Fig. 10: Forest plot for Cup transverse rotations

(CTR).

Cup Longitudinal Rotations
Four studies(15-19) were included to assess differences in CLR (Fig. 8). 145 THAs were included:
72 with screw fixation and 73 THAs without screw
fixation. Due to the lack of heterogeneity (I2 = 0%),
a fixed effects model was chosen. Pooled data indicated no significant difference in CLR between the
two groups (MD 0.23; 95% CI -0.03 to 0.49; P =
0.08) .

Sensitivity analysis
Due to the presence of heterogeneity in the
comparison of CSR between the two groups, a sensitivity analysis was conducted (Fig. 11). When we
excluded the data from MINTEN’s article, I2 was
equals to 0% and a fixed effects model was chosen,
the pooled data showed no significant difference in
CSR between the two groups (MD -0.38; 95% CI
-0.94 to 0.17; P = 0.18), which was consistent with
our previous analysis.

Fig. 8: Forest plot for Cup longitudinal rotations

Fig. 11: Forest plot for Cup sagittal rotations (CSR).

(CLR).

Cup Sagittal Rotations
Four studies(15-19) were included to assess differences in CSR (Fig. 9). 145 THAs were included:
72 with screw fixation and 73 THAs without screw
fixation. Due to the presence of heterogeneity (I2 =
72%), a random effects model was used. Pooled data
indicated no significant difference in CSR between
the two groups (MD 0.08; 95% CI -0.78 to 0.94; P
= 0.85).

Fig. 9: Forest plot for Cup sagittal rotations (CSR).

Fig. 12: Funnel plot of osteolytic lesions..
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Publication bias
We made the publication bias of osteolytic lesions using funnel plots and a funnel plot are shown
in Fig.12. All articles do not exceed the 95% CIs
limit and there is no symmetric distribution along
the vertical line. Therefore, publication bias exists,
but it is acceptable.
Discussion
In this meta-analysis, there are no significant
differences in the Harris hip scores, osteolytic lesions and cup migrations between press-fit socket
THA with screw fixation and without screw fixation.
Despite the large heterogeneity in the comparison
of cup sagittal rotations, we excluded the data from
MINTEN’s article in sensitivity analysis and the difference was still not statistically significant. We have
reason to believe that there is no significant difference in cup sagittal rotations.
Total hip arthroplasty (THA) is a method of
hip reconstruction and the uncemented press-fit acetabular cup has been used for decades with clear
advantages. However, the necessity of extra screw
fixation remains controversial. The results of the article show that additional screw fixation can improve
primary stability(24-25). Due to its reliable stability(26),
additional screw fixation is frequently implemented
for congenital hip dislocation patients and elderly
patients(27-28). However, additional screw fixation can
lead to severe complications, such as nerve and vascular injury(29-30).
In theory, avoiding additional screw fixation
can reduce costs(31). In addition, the occurrence of
osteolytic lesions is thought to be related to wear
particles passing through the screw channels(32).
In this meta-analysis, we found that the Harris hip
scores, osteolytic lesions and cup migrations were
not significantly different between press-fit socket
THA with and without screw fixation. What’s more,
there are some articles investigated the safety zone
for screw fixation in cementless THA to avoid nerve
and vascular injury(33-34). Because of the high costs of
revision surgery and the importance of solid primary
fixation, we recommend that the indications for additional screw fixation can be appropriately expanded, especially in the case of press-fit cannot provide
sufficient initial fixation stability.
There are some limitations in this meta-analysis. Firstly, this study only included 8 articles, not all
of which were randomised controlled trials (RCTs).
Secondly, some articles have short follow-up time
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and articles with long-term follow-up were required
to further verify.
In conclusion, this meta-analysis indicated that
the Harris hip scores, osteolytic lesions and cup migrations were not significantly different between
press-fit socket THA with and without screw fixation. Considering the high cost of revision surgery
and the importance of initial fixation stability, we
recommend that the indications for additional screw
fixation can be appropriately expanded.
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