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Abstract
Background: Displaced femoral neck fractures (DFNF) are increasingly common in elderly patients. Repair of DFNF can be completed
using two methods, hemiarthroplasty (HA) or total hip Arthroplasty (THA). However, there is much controversy regarding whether HA or
THA is superior in active elderly patients over 75 years old. Methods: We conducted the literature search by searching PubMed, Embase,
the Cochrane Library, ClinicalTrials.gov, and Web of Science from the inception dates to June 1, 2019. Randomised controlled trials
(RCT) were included according to the inclusion and exclusion criteria. Included studies were analysed according to Cochrane review
methods. Results: Nine studies met the inclusion criteria totalling 631 participants (301 THA and 330 HA . Four of the studies
conducted were identical to a previous study but look at different follow up measures. The analysis of previously collected data
revealed that the THA group had a lower erosion rate, higher total pain and function HHS, and higher EQ-5Dindex. The re-operation rate
was signi�cantly lower in the THA group after �ve years of follow up after adding the patients with painful symptoms to the group of
patients revised. However, THA had longer operative time and a higher dislocation rate in the �rst three years compared to the HA
procedure. Moreover, there was an insigni�cant difference in mortality rate, general complications, wound infection, duration of hospital
stay, and VTE prevalence among the two procedures. Conclusions: THA may be a preferred management option for active elderly
patients over 75 years old, after careful evaluation of patients’ general condition and tolerance of surgery. Strict management and
follow up protocols should be followed to prevent dislocation within the �rst three years following a THA. Trial registration: This study
was registered at the International Prospective Register of Systematic Reviews (CRD42019139135). The date of registration is 16-06-
2019. Keywords: displaced femoral neck fractures; total hip arthroplasty; hemiarthroplasty;

Background
Hip fractures are a worldwide health problem, with the incidence of hip fractures increasing over time. The increasing incidence of hip
fractures can be attributed to increases in the elderly population and improvements in life expectancy due to modern medicine[1]. The
prevalence of hip fractures in Asian countries will rise from over 1 million per year in 1990 to over 6 million by 2050[2]. The residual
lifetime risk of suffering a hip fracture is about 5.6% for men and 20% for women[3]. Hip fractures are a leading cause of disability
worldwide and contribute to both morbidity and mortality in the elderly population, contributing to the increasing costs of health care[4].
Hip fractures are mainly divided into two subtypes, inter-trochanteric fractures and femoral neck fractures (FNF).

The treatments for FNF patients include internal �xation, HA, or THA[5]. Factors that determine the treatment plan for the patient include
age, physical condition, surgeon preference, pre-injury activity level, functional demand and cognitive status.

Internal �xation is a preferred management option for young people or the elderly who are intolerant of prosthesis surgery[6]. THA and
HA are widely used in the displaced femoral neck fractures (DFNF)[5]. HA has advantages of shorter operation times, less blood loss,
less technical demand, less economic burden, and a lower post-operative dislocation rate[7–10]. THA procedures are associated with
better hip function, less acetabulum erosion, and a lower revision rate, but more substantial surgical strike and a higher post-operative
dislocation rate[7–11].

With improvements in daily living standards and modern medical practices, today’s elderly have a longer life expectancy and therefore,
a higher demand for adequate hip function. These increased demands for hip function may lead to a higher risk of acetabulum erosion
after arthroplasty[12]. These factors seem to favour the THA procedure. However, patients over 75 years have lower surgical tolerance.
As a result of the increased surgical risks and lower function demands, it is hard to determine if the bene�ts of THA outweigh the risks
in this population[13].

The clinical practice published in the New England journal of medicine suggested that THA should be selected in cognitively intact and
ambulating independent patients over 60 years old, but there was no subgroup analysis on age[5]. Current guidelines from the
American Academy of Orthopedic Surgeons indicate that THA would provide greater bene�t in selected patients because of lower pain
and lower revision rates. However, treatment planning for patients with lower function demands or those with poor preoperative
donations is not straight forward[14]. Current guidelines from the National Institute for Health and Clinical Excellence (NICE) in the UK
recommend to perform THA to patients who can walk independently, not cognitively impair and medically �t for the procedure.
However, the de�nition of medically �t was not clear[15]. A study found that only 32% of patients who satis�ed the NICE guidelines
received THA. The variable with most important was age with a cut off at 76[13].

An international survey found that 73% of the surgeons preferred HA in DFNF patients between 60–80 years old[16]. A study using a
large dataset indicated that HA was associated with better survivorship in patients over 75 years old[17], and another recent study
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found that the frequency of HA procedures increase as age increases. However, in recent years, the utilisation of THA to treat DFNF has
increased in the elderly population[18]. A systematic review and meta-analysis recommended THA in patients younger than 80 years
old or those with a life expectancy of more than four years[10]. The �ndings of this systematic review were similar to other previously
performed studies[19–21].

Moreover, Two RCTs with a 9-year and 12-year follow up found that there were no statistical differences in the functional outcomes,
revision rates, and complication rates between HA and THA treatments for active elderly patients over 70 years old[22, 23]. There is
currently an ongoing RCT comparing THA and HA outcomes for DFNF in patients over 80 years old, but it is yet to be �nished[12].

The option of arthroplasty in DFNF patients over 75 years old becomes more and more critical as the elderly continue to face greater
demands. The previous meta-analyses did not include strict age restrictions and some of these studies also included patients who were
unable to walk independently or received a polycarbonate–urethane (PCU) THA that would lead to high heterogeneity, therefore making
it complicated to apply these �ndings to patients with older age[9, 10, 19, 24–26]. The purpose of this study is to evaluate the clinical
outcomes of THA and HA in the treatment of DFNF in the active elderly over 75 years old by using the latest evidence from previously
performed RCTs.

Methods
This systematic review and meta-analysis was performed according to the Systematic Reviews and Meta-Analyses (PRISMA)
statement[27, 28]. This study was registered at the International Prospective Register of Systematic Reviews (CRD42019139135). The
date of registration is 16-06-2019.

Search strategy

We conducted the literature search by searching PubMed, Embase, the Cochrane Library, ClinicalTrials.gov, and Web of Science from
the inception dates to June 1, 2019. Other search methods included a manual search using the references in relevant articles and
abstracts of related meetings, and personal communication with experts in the �eld. We applied no language restrictions. We used the
following combined texts and MeSH terms: femoral neck fractures, hemiarthroplasty, total hip arthroplasty, RCT, and entry terms.

Inclusion and exclusion criteria 

RCTs were regarded as eligible if they met the inclusion criteria: (1) trials enrolling elderly patients and mean age >75 years old, 2 trials
enrolling community-ambulant patients, (3) trials enrolling DFNF (Garden III, IV), (4) trials comparing THA and HA. Exclusion criteria
were as follows; (1) bedridden or immobile patients, (2) patients with advanced radiological osteoarthritis or rheumatoid arthritis in the
fractured hip, (3) patients with pathological fractures secondary to malignant disease.

Two independent investigators (L.Y.J, C.X.K) reviewed the titles and abstracts of the search results for trail selection. If there was
insu�cient information to determine if the study should be selected, investigators read the full-text for further assessment. Data
extraction was also performed by these two investigators (L.Y.J, C.X.K). Any disagreements were resolved by a third independent
investigator(Z.P.X). We assessed the risk of bias according to the Cochrane risk-of-bias criteria[27]. We de�ned the other bias as not
enough detailed description of materials, methods, and results, not similar in baseline characteristics, and sponsored by companies.

Outcome measures

We extracted the following information from each study: lead author, participant characteristics, follow up duration, details of the
interventions, the primary outcomes, and secondary outcomes. The primary outcomes measured were intra-operative details (blood loss
and duration of operation), mortality, functional outcomes (Harris Hip Score), re-operation rates, dislocation rates, erosion rates,
infection rates, deep venous thrombosis prevalence, and general complication rates. The secondary outcomes were prosthesis
loosening, peri-prosthetic fractures, Europol (EQ) index-5D score and the duration of hospital stay.

Statistical analysis

We used both the Q2 test and I² test to assess the statistical heterogeneity among studies. If the P value resulting from the Q2 test was
0.1 or the value of I² test was >50%, it was indicative of statistical heterogeneity. We calculated the RR (relative risks) for dichotomous

outcomes, and weight mean difference or standardised mean difference for continuous outcomes with corresponding 95% con�dence
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intervals (CI). The results were pooled by a �xed effects model. If data was indicative of statistical heterogeneity, a random effects
model was applied instead. If two studies were based on the same population, only the latter one was included in the forest plot. We
performed the sensitivity analysis by excluding research to evaluate the stability of the results. We used the Cochrane Review Manager
5.3 software for data analysis and P<0.05 was considered to be statistically signi�cant.

Results:
Study Characteristics

We identi�ed 2186 studies, of which nine studies met the inclusion criteria[8, 20, 22, 23, 29-33]. Four of them were the same as one of
the studies, but with different follow-up[23, 30, 31, 33] (Fig. 1). During study selection, we excluded some RCTs, including �ve studies
that incorporated patients younger than 75 years old[7, 34-37] and two studies included patients unable to live independently[38, 39],
and two studies included patients unable to live independently[40, 41]. There were a total of 631 participants in the nine trials included
in the study. Of these, 301 patients underwent a THA procedure, and 330 patients underwent a HA procedure. The nine trials were
published between 2006 and 2017 (Table 1). The range of the duration of follow up was from 24.0 months to 194.0 months. One of
these studies also included a third arm (internal �xation), but the data from these arms were not taken into account[32].

Risk of bias assessment

All nine Randomized Controlled Trials were assessed and found to have used adequate randomisation procedures, including the sealed-
envelope technique, computer randomisation programs, and systemic random sampling[8, 20, 22, 23, 29-33]. Only one of the studies
utilised blinding of outcome measurements, which had the interviewers blinded to the patient recruitment and randomisation or the type
of surgery performed[32]. There was no blinding of participants in any of the included studies. Four of the studies were multi-centre
studies[22, 23, 30, 32]. One of the studies was funded by a commercial entity[20]. The results of the risk of bias assessment were
summarized in Fig.2.

Operative time

Three studies assessed the operative time in both the THA and the HA groups (117 with THA and 123 with HA)[20, 22, 30]. The
operative time was signi�cantly longer in the THA group (MD 18.20, 95%CI 9.99-26.41, Fig.3) and heterogeneity across the studies was
46%.

Study Characteristics

We identi�ed 2186 studies, of which nine studies met the inclusion criteria[8, 20, 22, 23, 29-33]. Four of them were the same as one of
the studies, but with different follow-up[23, 30, 31, 33] (Fig. 1). During study selection, we excluded some RCTs, including �ve studies
that incorporated patients younger than 75 years old[7, 34-37] and two studies included patients unable to live independently[38, 39],
and two studies included patients unable to live independently[40, 41]. There were a total of 631 participants in the nine trials included
in the study. Of these, 301 patients underwent a THA procedure, and 330 patients underwent a HA procedure. The nine trials were
published between 2006 and 2017 (Table 1). The range of the duration of follow up was from 24.0 months to 194.0 months. One of
these studies also included a third arm (internal �xation), but the data from these arms were not taken into account[32].

Risk of bias assessment

All nine Randomized Controlled Trials were assessed and found to have used adequate randomisation procedures, including the sealed-
envelope technique, computer randomisation programs, and systemic random sampling[8, 20, 22, 23, 29-33]. Only one of the studies
utilised blinding of outcome measurements, which had the interviewers blinded to the patient recruitment and randomisation or the type
of surgery performed[32]. There was no blinding of participants in any of the included studies. Four of the studies were multi-centre
studies[22, 23, 30, 32]. One of the studies was funded by a commercial entity[20]. The results of the risk of bias assessment were
summarized in Fig.2.

Operative time

Three studies assessed the operative time in both the THA and the HA groups (117 with THA and 123 with HA)[20, 22, 30]. The
operative time was signi�cantly longer in the THA group (MD 18.20, 95%CI 9.99-26.41, Fig.3) and heterogeneity across the studies was
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46%.

General complication

Four studies assessed the general complication rates in both groups (261 with THA and 289 with HA), with the mean follow up being
14.5m[20, 23, 30, 32]. Although the HA group had lower rates of general complications, there was no signi�cant difference from the
THA group (RR 1.38, 95% CI 0.86-2.21, Fig.5), There was low heterogeneity (I2=0%) among the studies.

Wound Infection                                           

Three studies assessed the wound infection rates of both groups (169 with THA and 170 with HA)[20, 22, 32]. Pooling the data of the
included studies elicited no signi�cant statistical difference between the THA and HA groups (RR 1.54, 95% CI 0.54-4.41, Fig.6), and
heterogeneity across the studies was 0%.    

VTE

Three studies assessed the venous thromboembolism (VTE) prevalence in both groups (169 with THA and 170 with HA) with the mean
follow up of 9.66m[20, 22, 32]. No signi�cant difference was found between the groups (RR 1.80, 95% CI 0.61-5.3, Fig.7). There was low
heterogeneity (I2=6%) among studies.

Peri-prosthetic fracture

Two studies assessed the rate of peri-prosthetic fracture in both groups (82 with THA and 82 with HA)[20, 22]. There was no signi�cant
statistical difference between both groups (RR 0.59, 95% CI 0.08-4.60, Fig.8) and no signi�cant between-study heterogeneity (I2=0%).

 Erosion

Three studies reported the erosion rates in both groups (189 with THA and 202 with HA) during the follow up periods (mean 45.3m)[20,
22, 23]. The erosion rates were 0.48% in the THA group and 13.7% in the HA group with a signi�cant difference (RR 0.05, 95% CI 0.01-
0.20, Fig.9) and no signi�cant between-study heterogeneity (I2=0%). 

Re-operation rate

Four studies assessed the relative risk of re-operation rate in both two groups (375 with THA versus 396 with HA)[20, 22, 23, 32]. We
divided the data into two subgroups according to follow up durations (within �ve years and more than �ve years). Four studies
assessed the re-operation rate within �ve years of follow up I2=0% [20, 22, 23, 32]. Pooling the data revealed no signi�cant difference
(RR 1.12, 95%CI 0.49-2.54, Fig.10) in outcomes between the THA and HA groups. Two studies assessed the re-operation rate after �ve
years of follow up I2=0% [22, 23]. The re-operation rate was 3.5% in the THA group and 5.6% in the HA group, however, there was no
signi�cant difference (RR 0.45, 95%CI 0.14-1.39, Fig.10) between the two techniques. If we added the patients with painful symptoms to
the group of patients revised, the re-operation rate was signi�cantly lower in the THA group after �ve years of follow up than in the HA
group (RR 0.26, 95%CI 0.09-0.82, Fig.11). Heterogeneity across the studies was 0%[22, 23].

Dislocation rate

Five studies reported the dislocation rate in both groups (301 with THA and 300 with HA). We divided the data into three subgroups
according to follow up duration within three years and more than three years [20, 22, 23, 30, 32]. There was a signi�cant statistical
difference between dislocation rates in the THA group 4.0%) and the HA group 0.61% (RR 4.40, 95% CI 1.35-14.37, Fig.12). There were
no dislocations reported in the subgroups that had more than three years of follow up[20, 23].

Total HHS

Three studies assessed the total Harris Hip Score (HHS) in both groups (190 with THA and 218 with HA)[20, 23, 30]. We divided the data
into two subgroups according to the follow up duration (within one year and more than one year). Two studies assessed the total HHS
within 1 year I2=0% [20, 30]. Pooling the data showed a signi�cantly higher total HHS in the THA group compared to the HA group (MD
4.63, 95% CI 0.44-8.82, Fig.12). Two studies assessed the total HHS after more than one year of follow up (I2=32%), and the data
favoured the THA group (MD 5.00, 95% CI 1.74-8.26, Fig.12)[20, 30].
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Pain HHS

Two studies assessed the HHS pain in both groups (175 with THA and 197 with HA)[20, 23]. We divided the data into two subgroups
according to the follow up duration (within one year and more than one year). Two studies assessed the HHS pain within one year
I2=0% [20, 23]. Patients in the THA group experienced signi�cantly less pain than patients in the HA group (MD 2.28, 95% CI 0.93-3.64.

Fig.13). Two studies assessed the HHS pain after more than one year of follow up (I2=84%), and the data favoured the THA group (MD
3.09, 95% CI 1.78-4.40, Fig.13)[20, 23].

Function HSS

Two studies assessed the HHS function in both groups (171 with THA and 192 with HA)[20, 23]. We divided the data into two
subgroups according to the follow up duration (within one year and more than one year). Two studies assessed the HHS function
within one year I2=56%) and the data tended to favour the THA group (MD 1.37, 95% CI -1.54-4.27, Fig,14)[20, 23]. Two studies
assessed the HHS function after more than one year of follow up (I2=0%), and the data favoured the THA group (MD 3.48, 95% CI -0.7-
6.26, Fig,14)[20, 23].

Eq-5Dindex

Two studies assessed the Eq-5D in both groups with a mean follow up duration of 18m (122 with THA and 120 with HA)[20, 32]. THA
group had better Eq-5Dindex score (MD 0.13, 95% CI 0.03-0.22, Fig.15). There was no signi�cant heterogeneity (I2=3%).

Hospital stay

Two studies assessed the length of hospital stay in both groups (132 with THA and 160 with HA). The data trended to favour the HA
group (MD 1.30, 95% CI -0.43-4.57, Fig.16)[23, 30]. Heterogeneity across the studies was 0%.

Discussion
DFNF patients over 75 years old can be adequately managed with THA or HA procedures, but previous studies have yet to demonstrate
the superiority of one method over the other in this population[9, 10, 19, 20, 22-26, 30, 32]. Our study revealed that the THA group had
lower erosion rates, increased pain HHS, total HHS, function HHS and EQ-5Dindex. There was no signi�cant difference between two
groups in the re-operation rate. If we added the patients with painful symptoms to the re-operation group, the re-operation rate would be
signi�cantly lower in the THA group after �ve years of follow up. The function HHS was better in the THA group after one year of follow
up. However, the THA group had a longer average operative time. The dislocation rate was higher within three years in the THA group.
The general complication rates, mortality rates from one to �ve years and duration hospital stays favoured the HA group but without
signi�cant difference. Moreover, there was no signi�cant difference in postoperative infection, peri-prosthetic fractures or VTE
prevalence between the two groups.

Compared to other systematic reviews and meta-analyses[9, 10, 19, 24-26], our study limited patients’ age to greater than 75 years old,
which was more speci�c than the previous studies. We excluded two RCTs because they included patients with compromised mental
states[38, 39], and two RCTs because they used a THA procedure utilising a polycarbonate–urethane (PCU) acetabulum. The PCU
components utilised in these studies were pliable, and therefore may have increased the erosion rates and negatively affected stability.
This method also led to differences in operative time, hip function and complication rates between PCU-THA and traditional THA[40,
41].

Re-operation criteria included different procedure, such as debridement, internal �xation, and revision. Some studies suggested that re-
operation rates were higher in the HA groups compared to the THA groups [9, 10, 19, 22, 25, 26]. Avery et al. [22] performed an RCT with
nine years follow up and found that 75% of the revisions of HA were due to acetabular wear and erosion. However, studies contained in
the Australian and Italian national registries identi�ed HA to have lower re-operation rates than THA in patients exclusively over 75
years old[17]. Our trial found no signi�cant difference in re-operation rate between the two groups in patients over 75 years old. The
failure to �nd a difference may be the result of the fact that patients included in this study were older and had lower levels of baseline
activity as well as lower tolerance to re-operation. After adding in the patients with painful symptoms, the re-operation rate was
signi�cantly lower in the THA group after �ve years follow up, which indicated that patients in THA group had a better quality of life �ve
years post operation.
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Many studies [9, 10, 22-26] found that dislocation rates were higher among the THA group, which correlated to the surgical approach
and the femoral head size. However, some studies [9, 10, 22, 23] suggested that there might be no signi�cant differences in dislocation
rates several years after the operation. Avery et al. [22] performed an RCT with nine years follow up and found that all dislocations in
the THA group occurred within one month on the initial surgery. Tol et al. [23] found no dislocations in either group at a mean follow up
of 12 years. Feng Wang et al. [9] and Daniel P. Lewis et al. [10] found that there was no signi�cant difference in dislocation rates after
four years of follow up. Our trial found that dislocation rates were higher within the �rst three years for the THA group. However, no
dislocations occurred in the 133 patients included in the subgroup with follow up of more than three years (mean 96m), which was
different from the data published in other META-analyses[24-26]. Patients in this study were older with less functional demand and
lower levels of activity, both of which most likely contributed to a lower dislocation rate. Secondly, dislocation might be a risk factor for
mortality in patients over 75 years, and only patients without dislocation could be still alive after long term follow up (mean 96m). This
hypothesis is consistent with a previous RCT [23].

Our trial found that the THA group had better HHS outcomes. These results were consistent with previously completed meta-analyses.
However, these analyses did not have similar inclusion criteria that restricted the studies to patients over 75 years old and had different
inclusion criteria[19, 24]. Daniel P. et al. [10] came to a different conclusion which stated that there was no signi�cant difference in total
HHS and pain HHS between the two groups in patients over 80 years old. However, Daniel P. et al. included some RCTs using PCU-THA,
which might have led to high heterogeneity. Our trial found that the THA group had better pain HHS after one year of follow up, but
heterogeneity across the studies was high. Two RCTs[20, 23, 24] had similar inclusion criteria, patients’ characteristics, and prosthesis
types. The heterogeneity among our studies might be due to other factors such as the differences in surgical technique, recovery
programs and so on. In similar meta-analyses[9, 10], heterogeneity among studies in HHS was also high. Our trial found that THA had
better pain HHS within one year follow up. However, the functional HHS was higher in the THA group only after one year. It indicated
that patients could have the advantage of less pain in THA soon after the operation, but that it took a longer time to achieve the
improvement in walking and living ability. The EQ-5D was higher in the THA group with a mean follow up of 18m. It indicated that
although patients over 75 had lower baseline levels of activity, the improvement of hip function by THA could vastly improve the quality
of life for patients. The differences in hip function between the two groups are still controversial in terms of long–term follow up.
Yiqiong Zhao et al. [19] indicated that HA had worse HHS, because of a higher rate of acetabular wear, which leads to pain and even
revision procedures. An RCT with a mean follow-up of 13 years found better HHS in the THA group[38]. However, TOL et al. [23] and
Avery et al. [22] both found no signi�cant difference in HHS between the two groups at a mean follow up of twelve years and nine
years. Our trial found increased pain HHS, total HHS, function HHS in THA group after 1 year of follow up, but it did not have adequate
data to analyse the hip function of long-term follow up.

Limitations within our study included the use of a small number of studies because of the inclusion criteria, and as a result, some
essential data endpoints (average blood loss and long term HHS) could not be analysed. Secondly, nearly all the included studies[20,
22, 23, 30] had defects in the procedure for the blinding of participants and outcome assessment, which may have skewed the results.
Thirdly, we could only perform subgroup analyses according to age in order to determine surgical tolerability because included studies
did not classify patients according to important characteristics such as comorbidities and ASA scores. Fourthly, included studies were
published between 2006 and 2017, and during this period, there were many advancements in orthopaedics, such as prosthetic
equipment, surgical techniques and hip function evaluation methods. These developments may have led to high heterogeneity in HHS
results and limited the capability to analyse the data in regards to important indexes, such as Short-Form 36 and the Oxford hip score.
In the future, further reviews are needed after more RCTs[12] are completed in order to understand better what the preferred
management option should be.

Conclusions
For active elderly patients over 75 years old, the more substantial surgical impact of a THA will not lead to increases in the mortality
rate, general complication rate, wound infection rate, duration of hospital stay or VTE prevalence. Moreover, THA is capable of returning
patients to a higher level of hip function and quality of life with lower rates of acetabular erosion. These �ndings suggest that THA may
be a preferred management option for active elderly patients over the age of 75 years. Each patient must be carefully evaluated to
assess their general condition and tolerance to the procedure, and there must be a strong network of follow up and management to
prevent dislocation within the �rst three years following the procedure.
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Author Year Location No
,THA/HA

(P)

Number of male,
THA/HA

Mean
age,

THA/HA
y

THA
Details

HA Details Blood
loss

THA/HA
(ml)

Operative
time

THA/HA
(min)

Follow
up

(month)

Keating 2006 Scotland 69/69 17(24.6%)/15(21.7%) 75.2/75.0 Cemented
femoral

component

Bipolar,
cemented

NA NA 24

Avery&
Baker

2011&
2006

UK 40/41 8(20%)/9(22.0%) 74.2/75.8 Cemented
acetabular

and
femoral

component 

Cemented NA NA 86.4-
123.6

Hedbeck&
R.Blomfeldt

2011&
2007

Sweden 60/60 13(22%)/6(10%) 80.5/80.7 Cemented
acetabular

and
femoral

component

Bipolar,
cemented

460/320 120/78 48.4

Macaulay&
Macaulay

2008&
2008

USA 17/23 10(59%)/9(39%) 82/77 NA Unipolar or
bipolar and
cemented

or
uncemented

NA 89/82 24

Tol&Van
den

Bekerom
 

2017&
2010

Netherland 115/137 25(22%)/22(16%) 82.1/80.3 Cemented
acetabular

and
femoral

component

Bipolar,
cemented

NA NA 98.8-
194.0

NA: not available
Table1. Characteristics of the included studies.
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Figure 1

PRISMA �ow chart of studies selection
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Figure 2

Risk of bias graph(a) and summary(b) of included studies

Figure 3

Forest plot of comparison of operative time
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Figure 4

Forest plot of comparison of mortality rate

Figure 5

Forest plot of comparison of general complication
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Figure 6

6 Forest plot of comparison of infection

Figure 7

Forest plot of comparison of VTE

Figure 8

Forest plot of comparison of peri-prosthetic fracture

Figure 9

Forest plot of comparison of erosion
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Figure 10

Forest plot of comparison of re-operation

Figure 11

Forest plot of comparison of re-operation, including patients with painful symptoms but without re-operation.
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Figure 12

Forest plot of comparison of dislocation

Figure 13

Forest plot of comparison of total Harris Hip Score
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Figure 14

Forest plot of comparison of Harris Hip pain Score

Figure 15

Forest plot of comparison of Harris hip function score
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Figure 16

Forest plot of comparison of Eq-5D index score

Figure 17

Forest plot of comparison of hospital stay
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