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Abstract
Background: Prior studies have compared the posterior capsule repair group in primary total hip
arthroplasty by posterior approach with the control group without posterior capsule repair suggesting that
the posterior capsule repair group had better clinical outcomes. However, it is still a controversy which
treatment is more helpful for hip diseases. The purpose of our article is to obtain the postoperative
outcomes between the 2 procedures. Methods: We performed a systematic search by browsing the
MEDLINE, EMBASE, Cochrane Library. There is no restriction on the date of publication. Before we submit
our manuscript, we have re-searched the literatures again, including the articles which directly compared
the postoperative outcomes of the 2 procedures. Results: A total of 8 comparative studies were included
in our meta-analysis. The posterior capsule repair group showed less dislocation rate, higher HHS, and
even less postoperative bleeding volume. Meanwhile, there is no signi�cant difference in ROM between 2
groups. Conclusion: In conclusion, according to current evidences, repairing posterior capsule during
primary THA may have better functional outcomes, less dislocation incidence, and less loss of blood.

Background
Total hip arthroplasty (THA) is a mature and bene�cial orthopedic procedure for the treatment of
diseases such as osteoarthritis. In the United States, there are more than 300,000 cases of hip fractures
each year, and more than 200,000 cases of total hip replacement [1, 2]. And even millions of hip
replacements are performed worldwide every year. It can alleviate the pain of patients and improve the
function and limb deformity [3, 4]. Primary total hip arthroplasty with posterior approach has the
advantages such as less soft tissue injury, shorter operation time, less bleeding volume and faster
recovery. At present, posterior approach for total hip arthroplasty is more commonly used than anterior
approach [5].

However, the incidence of complications after posterior approach is higher than those after other
approaches, especially early postoperative dislocation [6-8]. The complication of dislocation after
posterior total hip arthroplasty (PTHA) is very common. Historically, it was reported that the dislocation
rate was as high as 0.49% to 4.46% [9, 10].

Papadakis, S.A., et al suggested that the repair of posterior joint capsule during THA is bene�cial to
maintain biomechanical stability, promote early functional recovery and reduce the risk of dislocation
[11]. Hummel, M.T., et al thought a larger diameter of the femoral head is helpful to reduce the dislocation
of the prosthesis after THA [12]. Nevertheless, P�rrmann, C.W., et al have found that even if the posterior
joint capsule is strengthened during total hip arthroplasty, most of the posterior soft tissue is not enough
to resist the tension of the repair site, which leads to the tear of the repair site [13]. Kao, J.T. and S.T.
Woolson also reached a similar conclusion that joint capsule suture is of little signi�cance due to its high
failure rate, and there is no signi�cant correlation between postoperative prosthesis dislocation and the
role of posterior joint capsule. They believed that repairing the posterior joint capsule does not effectively
reduce the risk of prosthesis dislocation after THA, but prolongs the operation time [12, 14].
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Although the reconstruction of posterior articular capsule in total hip arthroplasty has been paid more
and more attention in recent years, there is a lack of evidence-based medicine to show its superiority. At
present, it has not reached consensus on whether the posterior capsule needs repairing during THA.
Therefore, in this context, our speci�c purpose is to quantitatively evaluate whether posterior capsule
repair affects the dislocation rate and reduces other complications.

Methods
Search Strategy

We strictly followed the PRISMA (preferred reporting items for systematic review and meta-analysis)
guideline to conduct this analysis [15]according to the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses statement. The literature searches for this study were begun after the prede�ned
protocol for this review was registered with PROSPERO by all coauthors and the study protocol was
published online at the PROSPERO International Prospective Register of Systematic Reviews. We
systematically searched the electronic databases MEDLINE (through PubMed), EMBASE (through
OvidSP), and CENTRAL (Cochrane Central Register of Controlled Trials, through the Cochrane Library) for
relevant studies without language restrictions applied comparing the main �xation types. The literature
search strategy for these 3 databases followed Medical Subject Headings combination with terms
(Appendix 1).

Inclusion and Exclusion Criteria

Two researchers (Xiaobo Sun and Xingyang Zhu) independently scanned the titles and abstracts of all
literatures searched. After excluding the trials which obviously did not meet the inclusion criteria, we read
the full text of the literatures that might meet the inclusion criteria to determine whether these literatures
completely met the inclusion criteria. In the process of cross-checking, when the data was found to be in
doubt, we resolved it by a consensus or through discussion with the third researcher. We also investigated
the reference list of each relevant study which was not identi�ed by our original search and determined
whether it would be included additionally. Data extraction included demographic data (age, sex, etc.) and
available outcome indicators.

All randomized controlled trials (RCTs) and non-randomized controlled trials (nRCTs) directly comparing
posterior capsule repair and posterior capsule without repair for patients with primary THA were identi�ed
and included from the search strategy. These studies should meet the following inclusion criteria: (1) THA
procedure was performed for the �rst time; and (2) repair of posterior capsule was involved; and (3) the
control group was unrepaired posterior capsule group (or capsulectomy group) in the original
comparative study; and (4) posterolateral or posterior approach was used; and (5) at least one of the
following indexes was reported: operation time, intraoperative bleeding, postoperative drainage,
postoperative pain score, time of getting out of bed, postoperative dislocation rate, postoperative hip
function Harris score and excellent and good rate evaluation. We also excluded studies that (1) revision
of THA was performed; and (2) unclear or incomplete sample data were available; and (3) posterior
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capsule was not mentioned during procedure; and (4) anterior approach was used; and (5) postoperative
effect was inaccurate.

 A total of 4624 primary THA cases (4523 patients) were included in this cohort study. 1,858 hips in the
posterior capsule repair group were compared with 2,766 hips in the control group (without posterior
capsule repair).

Study Quality Assessment

To assess the methodological quality, The nonrandomized studies were assessed using the nine-star
Newcastle-Ottawa Scale (NOS), which is a validated tool suitable for assessing the quality of
nonrandomized studies [16]. We used the Cochrane risk of bias tool to assess the risk of bias in the RCTs
and determine whether biases might have affected the results [17]. Two researchers independently
assessed the studies, and disagreements between them were resolved through discussions with a third
author or by consensus.

Data Extraction

The data of all included studies were extracted by the �rst author according to a standardized date
collection, and then two other authors independently repeated the process and checked the data extracted
by the �rst author. The date extraction form included the following topics: (1) research features (ie,
authors, type of study, journal, year of publication, and country), (2) population information (ie, gender,
body mass index [BMI], age, and Primary or non-primary THA), (3) intervention (ie, intraoperative repaired
or unrepaired posterior capsule), and (4) outcome index (ie, postoperative dislocation, HHS score, etc.). If
the necessary results are omitted, we would contact the authors by email or other means to obtain more
data if necessary.

Statistical Analysis

In each study, the odds ratio (OR) and relevant 95% con�dence interval (CI) were commonly used as the
measure of dichotomous variables such as postoperative dislocation rates. Given that the outcome is
rare, reported OR was supposed to approximate RR (relative risk) on the basis of Corn�eld’s rare disease
outcome assumption [18]. The mean difference (MD) or standard mean difference (SMD) was used for
continuous variables such as HHS. We used statistical algorithms to estimate the standard deviation  for
those studies that provided only continuous variables for means and range [19]. Then we included
studies where means and standard deviations are available. The I2 and Q test were used to evaluate the
heterogeneity between studies. The random effects model was in place of the �xed effects model for
heterogeneity test, P values ≤.1 or I2 ≥ 50% [20].

Sensitivity analysis was used to assess the stability of the results (if necessary), and subgroup analysis
was conducted to get more speci�c and detailed results if the data were available. Forest map was used
to show the results of each individual study and associated pooled estimates of effect size. Funnel plots
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was conducted to judge whether there was publication bias for any of the studies. All statistical analyses
were conducted using Review Manager (version 5.3.5 for Windows, the Cochrane Collaboration, the
Nordic Cochrane Centre, Copenhagen, 2014).

Results
Study Selection

778 relevant citations were identi�ed from three databases according to the literature search strategy
described earlier. Together with the three additional articles included in other publications, there were a
total of 781 studies included. After deleting 105 duplicates, we obtained 676 articles. By reviewing titles
and abstracts, 611 irrelevant clinical studies were excluded, and 65 clinical studies were remained. By
reading the full-text articles, we excluded another 57 articles for the following reasons such as
(systematic) reviews, surgery techniques, none-compare groups, cadaver researches, animal researches,
TKA patients, no useful outcome date. The remaining 8 articles were deemed appropriately.

There was not combined effect size in one of these 8 studies which were selected. This article was given
a descriptive analysis [21]. Finally, 7 publications from 1998 to 2010 were included in our meta-analysis
[22-28]. 2 RCT studies were performed for subgroups studies analysis [22, 28]. The detailed literature
screening process is shown as PRISMA �ow diagram in Figure 1.

Study Characteristics and Quality

Key characteristics of the included studies were provided in Table 1. From the 8 citations, 2 RCT [22, 28]
studies and 6 nRCT [21, 23-27] studies were identi�ed. 1,858 hips in the posterior capsule repair group
were compared with 2,766 hips in the control group (without posterior capsule repair). All in all, the
studies involved about 4624 primary THA cases (4523 patients). Seven studies [22-28] compared
dislocation rates and 2 studies [22, 27] compared postoperative HHS between these two groups. Among
the 8 studies, 2 studies were from USA [23, 26], 2 from Taiwan, China [22, 25], 1 from Mexico [24], 1 from
Korea [27], 1 from Japan [21], 1 from Sweden [28].

The average follow-up time for reported dislocation rates ranged from 6 months to 60 months. The
maximum period was 60 months [22], and the minimum period was 6 months [26]. The time of
dislocation ranged from at least 1 week to 6 months after surgery. Unfortunately, we did not �nd speci�c
dislocation time in 4 studies. We contacted the authors, but failed. Mean age ranged from 51 [22] years to
69 (SD 8) [28] years. All the studies included were primary THA, and were divided into two groups. A 28-
mm diameter femoral was used in 3 studies [24, 27, 28]. The study characteristics, clinical outcomes, and
patient demographic details for the 8 studies are shown in Table 1. The methodological quality of
involved studies ranged from seven to eight. Table 2 shows a moderately severe risk bias in the included
studies.

Postoperative dislocation rate
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Seven studies [22-28] assessed the incidence of dislocation in a total of 4595 cases. We divided the
studies into two subgroups (an RCT subgroup and an nRCT subgroup) for the subgroup analysis. 7
articles clearly reported the rate of postoperative dislocation after primary THA in the literature.
Heterogeneity test (I2=0%) indicated that there is statistical homogeneity among the studies, so the �xed
effect model was used to analyze. The results of Meta analysis showed that there was a signi�cant
difference in the incidence of postoperative dislocation between the repaired capsule group and the
unrepaired capsule group (OR 0.14, 95% CI 0.08-0.26, P = .61, I2 = 0%; Fig. 2). According to the subgroup
analysis of the included studies in the literature, the results of the combined analysis of the �ve nRCT
also showed that there was a signi�cant difference between the �ve groups (OR 0.12, 95% CI 0.06-0.24, P
= .72, I2 = 0%; Fig. 2). The results indicated that the repair of posterior capsule is helpful to reduce the
incidence of hip dislocation after primary THA (Table 3). It is of great physiological signi�cance to repair
the posterior capsule during total hip arthroplasty. Funnel plots illustrated the meta-analysis of the
dislocation rate had no obvious publication bias (Fig. 3).

Harris Hip Score (HHS)

Two studies [22, 27] used the Harris Hip Score (HHS), and the results showed signi�cant statistical
difference between the 2 groups (MD 1.75, 95% CI 1.19 to 2.32, P = .24, I2 = 26%; Fig. 4). According to the
heterogeneity test of the two articles in this study (P = .24, I2 = 26%), it was suggested that there was no
heterogeneity among the selected literatures in this study, so we chose the �xed effect model for meta
analysis. In order to ensure the accuracy and stability of the study, we continued to carry out sensitivity
analysis. The sensitivity analysis of the two literatures showed that none of them interfered with results
of meta analysis, which meant this study had good stability. The MD values of the two studies were 1.75,
95% con�dence interval was 1.19 ±2.32. P value (p<0.05) indicated the statistical signi�cant difference
between two groups. The results showed that the posterior capsule repair would signi�cantly increase the
HHS score after primary THA. The pooled data was showed in the following forest plot (Fig. 4). In this
study, funnel plot was drawn to investigate whether publication bias exists. The symmetry of funnel plot
means that there is no publication bias. The funnel plot of this study was showed in Fig. 5.

Complications

Since the effect size of postoperative complications in three original studies [23, 24, 28] was not be
combined, the pooled data of these complications were unable to be obtained. These postoperative
complications included the revision for postoperative dislocation, avulsion fracture of the greater
trochanter, sciatic nerve palsies. Goldstein, W.M., et al reported two cases of revision for dislocation in the
capsule repair group and seven cases of revision for dislocation in the group without capsule repair [23].
White Jr, R.E., et al found that four cases (0.9%) of avulsion fracture of the greater trochanter in the
Posterior capsule repair group occurred less than 6 weeks after surgery [24]. Tarasevicius, S., O.
Robertsson, and H. Wingstrand demonstrated that 2 sciatic nerve palsies in the repair group were directly
relevant to posterior suture [28].
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Range of Motion

Three studies [21, 24, 27] assessed range of motion ROM of patients. But the pooled data was not
obtained because the items of evaluation were different. White Jr, R.E., et al came to a conclusion that
average reduction of the passive internal rotation was 50%, and minimum of the passive internal rotation
was 25% in the capsule repair group [24]. Suh, K.T., B.G. Park, and Y.J. Choi reported that the ROM was
not affected by posterior capsule repair. There was no statistically signi�cant difference between the two
groups [27]. Yamaguchi, T., et al suggested there was no signi�cant difference in ROM between the two
groups before and after surgery [21].

Discussion
Main Results

In any surgical decision, the safety of patients is always important. Considering the uncertainty and
controversy in relation to the in�uence of posterior capsule repair on the incidence of hip dislocation
following primary THA, we sought to evaluate the body of evidence linking posterior capsule repair with
the risk of hip dislocation following primary THA carrying out a comprehensive systematic review of
observational studies and RCTs. This meta-analysis included 8 studies (2 RCTs and 6 nRCTs) that
analyzed 4523 patients (4624 hips) and directly compared the clinical effectiveness of the posterior
capsule repair group and the control group without posterior capsule repair. The pooled data indicated
signi�cant differences between the 2 groups in terms of dislocation rates, HSS, and so on. The approach
of posterior capsule repair in total hip arthroplasty is superior to the control group without posterior
capsule repair on the basis of the present evidence base. The risk of hip dislocation was higher in the
control group without capsule repair, while the complication rate was lower in the posterior capsule repair
group.  However, those differences might be caused by the signi�cant between-article heterogeneity
which was able to affect accuracy of the outcomes in meta-analysis. The in�uence of heterogeneity
might be reduced by using Random effects model, subgroup analysis, or sensitivity analysis to pool data.
However, it does not eliminate it. The current evidence base—with a good number of methodological
inadequacies such as the limited usage of power calculations and poor or absent blinding of both
patients and assessors—can cause assessor bias. The evidence base was also guilty of documenting
methods of recruitment, thus permitting allocation or recruitment bias. In relation to these factors, the
presented evidence base, being substantial in size, may be questioned regarding to its quality.

At present, the primary THA has become a routine treatment for hip diseases such as osteonecrosis of
the femoral head (ONFH), developmental dysplasia of hips (DDH), femoral neck fractures, osteoarthritis
of the hip, ankylosed hip, and so on. Hip replacement operations restore patients' function earlier, and
reduce bedridden complications and mortality [29]. However, with the large-scale popularization of THA
surgery, there are more and more complications after THA. The complications of hip replacement can’t be
ignored, in which postoperative dislocation is catastrophic [30]. The complication of postoperative hip
dislocation is second only to aseptic loosening. Currently, the posterior approach is commonly used in
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total hip arthroplasty, which has the advantages of a short operative time, less bleeding and a shorter
hospital stay. However, its disadvantage is also the higher rate of postoperative dislocation [31].

The reasons for postoperative hip dislocation include patient-related factors, such as sex, hip dysplasia,
previous hip surgery, patient compliance, and neurologic compromise [32-35]. Currently, it is believed that
there are three major reasons for the high incidence of posterior dislocation of the posterolateral incision.
Firstly, the Short external rotation muscle and the joint capsule are cut off in the posterior approach
without careful repair when the incision is closed, resulting in the imbalance of the structural stability of
the posterior soft tissue. Secondly, due to insu�cient exposure of the surrounding soft tissue in the
posterior approach, the prosthesis is easily pushed back when placing the acetabular cup, which changes
the forward angle of the acetabular cup. That is to say, the incorrect position of the prosthesis affects the
postoperative stability of the hip joint to a great extent. Thirdly, the unskilled surgical technique of the
operator will also increase the rate of postoperative dislocation.

Some scholars investigated the reasons for dislocation considering prosthesis. McCollum, D.E. and W.J.
Gray thought that the misplacement of acetabular components is considered to be an important cause of
postoperative dislocation of the hip joint as well as Coventry, M.B., et al did [9, 36]. Etienne, A., Z. Cupic,
and J. Charnley indicated that the dislocation rate after hip arthroplasty is related to the design of
prosthesis [37]. Cobb, T.K., B.F. Morrey, and D.M. Ilstrup suggested that an elevated liner can improve the
stability of the hip joint after THA, particularly in hips which are at greater risk for the prosthesis
dislocation [38]. Sierra, R.J., et al suggested using a 32-mm head in association with posterior joint
capsular repair should reduce the rate of dislocation [39]. Hummel, M.T., et al recommended that larger
femoral head size and joint capsule tissue repair can increase the stability of the hip joint [12]. McCollum,
D.E. and W.J. Gray provided a safe angle for acetabular cup placement to prevent dislocation [9]. Larger
femoral head sizes can reduce the incidence of dislocation [40-42]. Other scholars linked the stability of
the posterior capsule to the posterior dislocation after THA. Clayton, M.L. and R.G. Thirupathi thought
that the brace treatment after total hip arthroplasty can improve the stability and reduce the rate of
recurrent dislocations [43]. Wu, H.M. and A.Y. He reached a decision that posterior capsule repair can
reduce the rate of early dislocation after primary THA (within the �rst six months after surgery) [24]. Two
senior authors used the method of posterior soft tissue enhancement to prove that posterior capsule
repair can prevent postoperative posterior dislocation of the total hip arthroplasty through a posterior
approach [26]. Dixon, M.C., et al reported a simple capsulorrhaphy following a posterior approach which
minimized the  incidence of postoperative dislocation [44]. Hedley et al. described a method of preserving
the posterior capsule for primary hip replacement, with only 2 out of 259 cases of dislocation  [45].
Pierchon, F., et al demonstrated that soft tissue imbalance was the major cause of dislocation by CT scan
[46]. Stahelin, t. et al. con�rmed through experiments that the posterior capsule of the hip joint needs
higher torque to repair dislocation [47]. However, some scholars thought that the technique of posterior
capsule suture often failed. Stahelin, T., et al, American scholars, placed markers which could not pass
through X-rays during the operation, and observed the distance between the two markers through
postoperative X-ray plain �lms. As a result, even though the posterior capsule was repaired in total hip
arthroplasty, and most of them were not strong enough to resist the tension of the repair during the
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healing position, eventually the repair failed. Therefore, in terms of posterior structure suture techniques, it
is necessary for us to further explore better techniques to improve the curative effect [48].

Limitations and Strengths

The limitations of this study are as follows. Firstly, most of the included studies are observational studies
(case-controlled studies), in which the reliability of the conclusion needs to be con�rmed, because they
are more likely to be biased and the number of included literatures is relatively small. Secondly, there is
diversity in the design of the prosthesis such as the size of the femoral head and so on, or it has not been
reported in detail, so the heterogeneity is increasing among included studies. 28 mm ceramic heads were
used in 3 studies, but it is not clear in other articles. We tried to contact the authors, but failed. So we
cannot perform a subgroup analysis to see if the dislocations rates were different with studies reporting
larger head sizes (36 mm and more) versus smaller head sizes. Thirdly, gender, age and speci�c diseases
in the included studies are signi�cantly different. Thus, it also becomes a possible source of
heterogeneity. Fourthly, some studies have been omitted because of the search strategy we performed. To
overcome this limitation, we have consulted researched synonyms, optimized the search strategy, and
conducted an extensive search. Fifthly, it was not clear whether or not TXA was used in the eight studies
included. We also tried to contact the authors, but failed. So this may be a big confounding effect. Sixthly,
performing a true RCT is di�cult. Only 2 of 8 studies were RCTs, in which it was very di�cult to realize
the blind method. In most of the studies, the method of operation depended on the patient and the doctor;
thus, it was di�cult to ensure the baseline balance between the 2 groups. Kwon, M.S., et al performed a
meta-analysis to compare dislocation rates with and without soft tissue repair after THA. However, the
posterior capsule repair had not been speci�cally described in this systematic literature review [10].
Compared with the above-mentioned meta-analysis, we included some new clinical researches, and our
outcomes are more up to date. We performed this study in line with the PRISMA statement, while some
authors studied in accordance with the Chinese Cochrane Center. To strengthen our meta-analysis, we
need further prospective randomized trials investigating dislocation incidence and other clinical
parameters.

Conclusions
In summary, our meta-analysis has shown that posterior joint capsule repair can increase joint stability,
reduce hip joint dislocation after THA by posterior approach, increase postoperative HHS, and even
reduce the amount of bleeding. We look forward to achieving detailed studies with higher quality in the
future. In order to resolve this problem, RCTs on the basis of further systematic and comprehensive
evaluation are needed to con�rm these �ndings. It is proposed to provide more reliable objective
evidence.

Abbreviations
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NOS, Newcastle - Ottawa Quality Assessment Scale; RCT, randomized controlled trial; nRCT,
nonrandomized controlled trial.

Declarations
Ethics approval and consent to participate

Not applicable.

Consent for publication

Not applicable.

Availability of data and materials

The datasets used and/or analyzed during the current study are not publicly available due to feasibility
but are available from the corresponding author on reasonable request.

Competing interests

The authors declare that they have no competing interests.

Funding

This work was supported by High-Level University Construction Project of Guangzhou University of
Chinese Medicine(A1-AFD018171Z11068) in the form of covering the consultation fees of data statistical
analysis. Yirong Zeng received scienti�c funding from High-Level University Construction Project of
Guangzhou University of Chinese Medicine and the grant number A1-AFD018171Z11068.

Author Contributions

XS performed the literature search, collected the data and written most of

the manuscript. XZ checked the literature search and performed statistical

analysis. YZ (Yuqing Zeng) revised the manuscript. HZ,JZ,WF and JL assisted in data collection. YZ
(Yirong Zeng) assisted in writing and revised the manuscript. All authors read and approved the �nal
manuscript.

Acknowledgments

One of the �rst authors (Xiaobo Sun) wants to show heartedly thanks to his wife Yuting Liu, who provided
much help for grammar expression.

References



Page 11/16

1. Brox, W.T., et al., The American Academy of Orthopaedic Surgeons Evidence-Based Guideline on
Management of Hip Fractures in the Elderly. J Bone Joint Surg Am, 2015. 97(14): p. 1196-9.

2. Kim, S.H., et al., Hip fractures in the United States: 2008 nationwide emergency department sample.
Arthritis Care Res (Hoboken), 2012. 64(5): p. 751-7.

3. Berry, D.J., et al., Twenty-�ve-year survivorship of two thousand consecutive primary Charnley total
hip replacements: factors affecting survivorship of acetabular and femoral components. J Bone
Joint Surg Am, 2002. 84(2): p. 171-7.

4. Soderman, P., H. Malchau, and P. Herberts, Outcome after total hip arthroplasty: Part I. General health
evaluation in relation to de�nition of failure in the Swedish National Total Hip Arthoplasty register.
Acta Orthop Scand, 2000. 71(4): p. 354-9.

5. Marcy, G.H. and R.S. Fletcher, Modi�cation of the posterolateral approach to the hip for insertion of
femoral-head prosthesis. J Bone Joint Surg Am, 1954. 36-a(1): p. 142-3.

�. Ritter, M.A., et al., A clinical comparison of the anterolateral and posterolateral approaches to the hip.
Clin Orthop Relat Res, 2001(385): p. 95-9.

7. Roberts, J.M., et al., A comparison of the posterolateral and anterolateral approaches to total hip
arthroplasty. Clin Orthop Relat Res, 1984(187): p. 205-10.

�. Vicar, A.J. and C.R. Coleman, A comparison of the anterolateral, transtrochanteric, and posterior
surgical approaches in primary total hip arthroplasty. Clin Orthop Relat Res, 1984(188): p. 152-9.

9. McCollum, D.E. and W.J. Gray, Dislocation after total hip arthroplasty. Causes and prevention. Clin
Orthop Relat Res, 1990(261): p. 159-70.

10. Kwon, M.S., et al., Does surgical approach affect total hip arthroplasty dislocation rates? Clin Orthop
Relat Res, 2006. 447: p. 34-8.

11. Papadakis, S.A., et al., Piriform and trochanteric fossae. A drawing mismatch or a terminology error?
A review. Surg Radiol Anat, 2005. 27(3): p. 223-6.

12. Hummel, M.T., et al., Decreased dislocation after revision total hip arthroplasty using larger femoral
head size and posterior capsular repair. J Arthroplasty, 2009. 24(6 Suppl): p. 73-6.

13. P�rrmann, C.W., et al., Greater trochanter of the hip: attachment of the abductor mechanism and a
complex of three bursae--MR imaging and MR bursography in cadavers and MR imaging in
asymptomatic volunteers. Radiology, 2001. 221(2): p. 469-77.

14. Kao, J.T. and S.T. Woolson, Piriformis tendon repair failure after total hip replacement. Orthop Rev,
1992. 21(2): p. 171-4.

15. Moher, D., et al., Preferred reporting items for systematic reviews and meta-analyses: the PRISMA
statement. Int J Surg, 2010. 8(5): p. 336-41.

1�. Stang, A., Critical evaluation of the Newcastle-Ottawa scale for the assessment of the quality of
nonrandomized studies in meta-analyses. Eur J Epidemiol, 2010. 25(9): p. 603-5.

17. Higgins, J.P., et al., The Cochrane Collaboration's tool for assessing risk of bias in randomised trials.
Bmj, 2011. 343: p. d5928.



Page 12/16

1�. Corn�eld, J., A method of estimating comparative rates from clinical data; applications to cancer of
the lung, breast, and cervix. J Natl Cancer Inst, 1951. 11(6): p. 1269-75.

19. Hozo, S.P., B. Djulbegovic, and I. Hozo, Estimating the mean and variance from the median, range,
and the size of a sample. BMC Med Res Methodol, 2005. 5: p. 13.

20. Higgins, J.P., et al., Measuring inconsistency in meta-analyses. Bmj, 2003. 327(7414): p. 557-60.

21. Yamaguchi, T., et al., The effect of posterolateral reconstruction on range of motion and muscle
strength in total hip arthroplasty. J Arthroplasty, 2003. 18(3): p. 347-51.

22. Chiu, F.Y., et al., The effect of posterior capsulorrhaphy in primary total hip arthroplasty: a prospective
randomized study. J Arthroplasty, 2000. 15(2): p. 194-9.

23. Goldstein, W.M., et al., Prevalence of dislocation after total hip arthroplasty through a posterolateral
approach with partial capsulotomy and capsulorrhaphy. J Bone Joint Surg Am, 2001. 83-A Suppl
2(Pt 1): p. 2-7.

24. White Jr, R.E., et al., Effect of posterior capsular repair on early dislocation in primary total hip
replacement. Clinical Orthopaedics and Related Research, 2001(393): p. 163-167.

25. Wu, H.M. and A.Y. He, Effect of retaining articular capsule in total hip arthroplasty through posterior
approach on hip stability. Journal of Clinical Rehabilitative Tissue Engineering Research, 2008.
12(26): p. 5168-5172.

2�. Pellicci, P.M., M. Bostrom, and R. Poss, Posterior approach to total hip replacement using enhanced
posterior soft tissue repair. Clin Orthop Relat Res, 1998(355): p. 224-8.

27. Suh, K.T., B.G. Park, and Y.J. Choi, A posterior approach to primary total hip arthroplasty with soft
tissue repair. Clin Orthop Relat Res, 2004(418): p. 162-7.

2�. Tarasevicius, S., O. Robertsson, and H. Wingstrand, Posterior soft tissue repair in total hip
arthroplasty: a randomized controlled trial. Orthopedics, 2010. 33(12): p. 871.

29. Smith-Petersen, M.N., The classic: Evolution of mould arthroplasty of the hip joint by M. N. Smith-
Petersen, J. Bone Joint Surg. 30B:L:59, 1948. Clin Orthop Relat Res, 1978(134): p. 5-11.

30. Huo, M.H., et al., What's new in total hip arthroplasty. J Bone Joint Surg Am, 2010. 92(18): p. 2959-
72.

31. Robinson, R.P., H.J. Robinson, Jr., and E.A. Salvati, Comparison of the transtrochanteric and posterior
approaches for total hip replacement. Clin Orthop Relat Res, 1980(147): p. 143-7.

32. Masonis, J.L. and R.B. Bourne, Surgical approach, abductor function, and total hip arthroplasty
dislocation. Clin Orthop Relat Res, 2002(405): p. 46-53.

33. Woolson, S.T. and Z.O. Rahimtoola, Risk factors for dislocation during the �rst 3 months after
primary total hip replacement. J Arthroplasty, 1999. 14(6): p. 662-8.

34. Bourne, R.B. and R. Mehin, The dislocating hip: what to do, what to do. J Arthroplasty, 2004. 19(4
Suppl 1): p. 111-4.

35. Hamilton, W.G. and J.P. McAuley, Evaluation of the unstable total hip arthroplasty. Instr Course Lect,
2004. 53: p. 87-92.



Page 13/16

3�. Coventry, M.B., et al., 2,012 total hip arthroplasties. A study of postoperative course and early
complications. J Bone Joint Surg Am, 1974. 56(2): p. 273-84.

37. Etienne, A., Z. Cupic, and J. Charnley, Postoperative dislocation after Charnley low-friction
arthroplasty. Clin Orthop Relat Res, 1978(132): p. 19-23.

3�. Cobb, T.K., B.F. Morrey, and D.M. Ilstrup, The elevated-rim acetabular liner in total hip arthroplasty:
relationship to postoperative dislocation. J Bone Joint Surg Am, 1996. 78(1): p. 80-6.

39. Sierra, R.J., et al., Dislocation of primary THA done through a posterolateral approach in the elderly.
Clinical Orthopaedics and Related Research, 2005(441): p. 262-267.

40. Berry, D.J., et al., Effect of femoral head diameter and operative approach on risk of dislocation after
primary total hip arthroplasty. J Bone Joint Surg Am, 2005. 87(11): p. 2456-63.

41. Burroughs, B.R., et al., Range of motion and stability in total hip arthroplasty with 28-, 32-, 38-, and
44-mm femoral head sizes. J Arthroplasty, 2005. 20(1): p. 11-9.

42. Sultan, P.G., et al., Independent contribution of elevated-rim acetabular liner and femoral head size to
the stability of total hip implants. J Arthroplasty, 2002. 17(3): p. 289-92.

43. Clayton, M.L. and R.G. Thirupathi, Dislocation following total hip arthroplasty. Management by
special brace in selected patients. Clin Orthop Relat Res, 1983(177): p. 154-9.

44. Dixon, M.C., et al., A simple capsulorrhaphy in a posterior approach for total hip arthroplasty. J
Arthroplasty, 2004. 19(3): p. 373-6.

45. Hedley, A.K., D.H. Hendren, and L.P. Mead, A posterior approach to the hip joint with complete
posterior capsular and muscular repair. J Arthroplasty, 1990. 5 Suppl: p. S57-66.

4�. Pierchon, F., et al., Causes of dislocation of total hip arthroplasty. CT study of component alignment.
J Bone Joint Surg Br, 1994. 76(1): p. 45-8.

47. Mihalko, W.M. and L.A. Whiteside, Hip mechanics after posterior structure repair in total hip
arthroplasty. Clin Orthop Relat Res, 2004(420): p. 194-8.

4�. Stahelin, T., et al., Failure of capsular enhanced short external rotator repair after total hip
replacement. Clin Orthop Relat Res, 2004(420): p. 199-204.

Figures



Page 14/16

Figure 1

PRISMA �ow diagram.
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Figure 2

The results of Meta analysis showed that there was a signi�cant difference in the incidence of
postoperative dislocation between the repaired capsule group and the unrepaired capsule group (OR 0.14,
95% CI 0.08-0.26, P = .61, I2 = 0%

Figure 3

It is of great physiological signi�cance to repair the posterior capsule during total hip arthroplasty. Funnel
plots illustrated the meta-analysis of the dislocation rate had no obvious publication bias
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Figure 4

Two studies [19, 24] used the Harris Hip Score (HHS), and the results showed signi�cant statistical
difference between the 2 groups (MD 1.75, 95% CI 1.19 to 2.32, P = .24, I2 = 26%

Figure 5

Funnel plot was drawn to investigate whether publication bias exists. The symmetry of funnel plot means
that there is no publication bias.
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