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Abstract
Background

We performed an updated systematic review and meta-analysis to compare the outcomes of CHA and UCHA in patients with FNFs.

Methods

We searched 6 English databases (Cochrane Library, ScienceDirect, PubMed, Embase, Medline, and Web of Science) and 4 Chinese databases (CNKI, VIP,
Wang Fang, and Sino Med) in July 2020. The quality of each study was assessed according to the Cochrane handbook of systematic reviews. Data were
pooled as risk ratios (RRs) and weighted mean differences (WMDs) with 95% con�dence intervals (95% CIs). We used the random-effects model despite the
heterogeneity among the studies. Data regarding baseline characteristics, hip function, complications both prosthetic-related and common, and operative
outcomes are reported.

Results

A total of 24 RCTs based on 22 trials involving 3119 patients (CHA, 1575; UCHA, 1544) were included. Patients in CHA group show better hip function with
HHS within 6 weeks (WMD=9.097, 95% CI, 3.034-15.161; P<0.003), 3 months (WMD=3.347, 95% CI, 1.478-5.216; P<0.001), 12 months (WMD=2.183, 95% CI,
0.161-4.205; P=0.034). The pooled results show that CHA had lower rates of refracture (RR=0.227, 95% CI, 0.135-0.381; P<0.0001), subsidence or loosening
(RR=0.295, 95% CI, 0.112,0.778; P<0.014) and revision (RR=0.468, 95% CI, 0.279-0.786; P=0.004). Furthermore, CHA group tend to have lower pain(VAS score)
(WMD=-0.568, 95% CI, -0.897 to -0.239; P=0.001), lower rate of pressure injury(RR=0.432, 95% CI, 0.221-0.846; P=0.014) and mortality at 1 year after
surgery(RR=0.852, 95% CI, 0.727-0.998; P=0.047). UCHA showed a shorter operative duration(WMD=8.739, 95% CI, 6.354-11.124; P<0.0001).

Conclusions

This meta-analysis demonstrates that CHA has better hip function, lower rates of refracture, subsidence or loosening, revision, pressure ulcer, pain and one-
year mortality than UCHA, while UCHA has shorter operative duration.

Background
Femoral neck fractures (FNFs) are associated with high rates of mortality and functional loss among older adults. The incidence of FNF is estimated to
increase to between 7 million and 21 million per year by 2050[1]. Data from Europe have revealed that cases of FNF could surge from 615000 in 2010 to
815000 in 2025 (32%), among which the 30-day and 1-year mortality rates are more than 10% and 30%, respectively[2,3].

Hemiarthroplasty (HA) is recommended for aged FNF patients to regain acceptable functional recovery and pain relief. HA as a treatment for FNF is
associated with fewer prosthesis-related complications than total hip arthroplasty and has better outcomes than internal �xation[4]. There are two different
types of HA: cemented hemiarthroplasty (CHA) and uncemented hemiarthroplasty (UCHA). Polymethylmethacrylate bone cement is inserted as a bone implant
in CHA, while in UCHA, the prosthesis, such as a Thompson prosthesis or modern hydroxyapatite-coated implant, is press-�t in the femur without cement.

Although 8 meta-analyses have been published[5-13], the results of modern implants had not been fully considered and previous results were inconsistent,
indicating a need for more robust evidence. The most recent study carried a substantial risk of bias in its methodology due to the lack of publication bias plots
and sensitivity analysis for high heterogeneity outcomes and it is not known how or to what extent these risks of bias in�uence the �ndings[14]. Ahn[13]
identi�ed 11 studies, including both prospective and retrospective studies, and concluded that CHA had a lower revision rate, and UCHA had less blood loss
and a shorter operative duration[13]. This review was limited by predictable bias from quasi-RCTs or non-RCTs and showed considerable heterogeneity in most
results. In the �rst meta-analysis composed only of RCTs, Li examined 7 RCTs and found that CHA could achieve better hip function with less pain and fewer
implant-related complications in elderly patients with FNF[12]. However, they still had di�culty creating funnel plots to assess the publication bias because of
the limited number of trials. Ning published an updated meta-analysis including 12 studies, the results clashed with those of previous reviews and only
showed that UCHA had a longer operative duration[11]. Veldman detailed postoperative complications between CHA and UCHA but only enrolled 5 studies[10].
Imam summarized 9 RCTs and 20 observations and found greater intraoperative blood loss and heterotopic ossi�cation in CHA[9]. CHA had a higher 1-year
mortality rate in several studies, but this result was revised in a later analysis[7,5]. These studies were criticized for their patients samples, inclusion criteria,
poor randomization, limited reporting of outcomes, inadequate follow-up, and exclusion of modern implants. The Cochrane review concluded that patients
with cemented prostheses have less pain at one year or later and had improved postoperative mobility and no differences in mortality or complications at any
time point. The authors of the review acknowledged that the majority of the included studies evaluated traditional prostheses such as the cemented
Thompson and uncemented Austin Moore prostheses. Thus, despite its conclusion was in favour of cementing, the review raised the need for further
comparisons between cemented and more advanced uncemented implants[28].

Earlier reviews did not include a su�cient number of RCTs, which will confound the �ndings. Furthermore, some researchers did not apply sensitivity analysis
or subgroup analysis to determine and explain heterogeneity. Some studies excluded old trials to investigate the in�uence of new materials but at the expense
of previous data. Though these studies compared most of the variables between CHA and UCHA, we still consider that improvements are needed based on the
following reasons. First, predictable bias from quasi-RCTs or non-RCTs existed in all studies. Second, complications were roughly strati�ed in several reviews,
and no speci�c syndrome was analysed. Third, the purest RCT analysis only included 12 studies in 2014. Fourth, 3 of the latest RCTs, 2 of which had large
samples, were published in 2020, and another was published in 2018, and these studies were not included in previous meta-analyses[15-17]. Finally, similar
studies have been carried out in China but without presenting the results for worldwide discussion. The purpose of our study was to integrate the latest
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evidence and include high-quality Chinese studies enrolled both modern implants and traditional ones to provide an updated meta-analysis comparing the
outcomes of CHA and UCHA in patients with FNF.

Methods
Search strategies

Two investigators (TXM, WD) searched 10 data bases in July 2020. The following search terms were used: “Hemiarthroplasty” “Hemiarthroplasties”, “Hemi-
Arthroplasty”, “Hemi Arthroplasty”, “Hemi-Arthroplasties”, “Femoral Neck Fractures”, “Femoral Neck Fracture”, “Femur Neck Fractures”, “Femur Neck Fracture”),
“Thompson/Austin Moore prostheses”, “cemented”, “cement”, “uncemented”, “un-cemented”, and “cementless”. References cited in relevant articles were also
manually searched for relevant articles. The language was restricted to English and Chinese.

Eligibility and exclusion criteria

The inclusion criteria were as follows: studies comparing the outcomes between CHA and UCHA among FNF patients; studies with full text and data available
for further meta-analysis; and RCTs.

Studies were excluded if they met the following criteria: meetings, abstracts, comments, case reports, reviews, and meta-analyses; data could not be extracted
or estimated.

Data extraction

Two reviewers independently extracted relevant information from each eligible study using a standard form. Any disagreement was resolved by the
adjudicating senior authors.

Data for the following outcomes were extracted: hip function (Harris hip score, HHS), complications (prosthesis-related complications and general
complications) and operative outcomes.

Assessment of quality

We assessed the methodological quality of the original studies using the Cochrane handbook of systematic reviews.

Statistical analysis

We analysed the data using Stata SE12.0. The risk of bias and publication bias was analysed by RevMan 5.3. The I2 test was used to examine heterogeneity
among studies. Heterogeneity was de�ned as absent (I2 = 0.0% to 25.0%), low (I2= 25.1% to 50.0%), moderate (I2= 50.1% to 75.0%), or high (I2= 75.1% to
100.0%). The random-effects model was used despite heterogeneity. Sensitivity analysis was further performed by removing each study. Subgroup analysis
was performed to compare the different follow-up points. All P values were two-sided and considered signi�cant if <0.05.

Results
Identi�cation of studies

A total of 1145 studies were identi�ed by the search strategies (including searching the databases, Google Scholar, and articles retrieved in the references).
After automatic duplicate removal, 639 articles were saved and 24 studies were identi�ed[17-28,16,29,15,30-38] (Fig 1. PRISMA study �ow diagram).

Risk of bias and publication bias

The risk of bias is shown in Fig 2. (Fig 2. Risk of bias graph)Funnel plots were used to investigate the risk of publication bias based on the results of outcomes
enrolled more than 10 studies. (Fig 3. Publication bias).

Study characteristics

We identi�ed 24 RCTs, with 20 in English and 4 in Chinese. All selected studies were published between 1982 and 2020. The details of enrolled studies were
shown in Table 1. (Table 1. Characteristics of the included studies)And we provide the synthesized meta-analysis outcomes in Table 2.( Table 2.Outcomes of
meta-analysis)

Hip function

HHS

Altogether, 21 studies provided information regarding the HHS in different stages. In our meta-analysis, CHA has higher HHS results within 6 weeks
(WMD=9.097, P<0.003), 3 months (WMD=3.347, P<0.001), 12 months (WMD=2.183, P=0.034) (Fig 4. Forest plot analysis of HHS).

Prothesis-related complications

Refractures
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Nine RCTs were pooled together and indicated that CHA resulted in fewer refractures than UCHA (RR= 0.227, P<0.0001) (Fig 5. Forest plot analysis of
Refracture).

Subsidence or loosening

Our study �nd that CHA has lower rates of subsidence or loosening compared with UCHA (RR= 0.295; P<0.014)

Revision

The pooled results showed that CHA contributed more to reducing the reoperation rate (RR=0.468, P=0.004)

Dislocations

The incidence of dislocation was measured in 7 trials enrolling 1296 patients (CHA, 656; UCHA, 640). There was no signi�cant difference between the CHA
and UCHA groups.

Heterotopic ossi�cation

The pooled analysis found no heterogeneity, and there was no difference within groups.

Acetabular erosion

The results showed no difference between the two groups.

General complications

Wound Infection

Data regarding wound infection were reported by 13 studies in 2193 patients (1104 vs 1089). No signi�cant difference was detected (RR=1.068, P=0.781).

Pneumonia

Eleven studies reported pneumonia in 1935 patients (975 vs 960). The results showed no signi�cant difference between the 2 groups (RR=0.799, P=0.282).

Cardiovascular Disease

We combined the mentioned symptoms, such as tachycardia, arrhythmia, myocardial infarction together as cardiovascular complications. And there was no
signi�cant difference between the two groups (RR=1.278, P=0.324).

Urinary Tract Infection

Seven articles considered urinary tract infections and investigated 812 patients (409 vs 403). No signi�cant difference was found between the groups
(RR=1.087, P=0.683).

Pain (Visual analogue scale, VAS)

Six studies showed that CHA has lower VAS(WMD = -0.568, P=0.001).

Deep Vein Thrombosis

Five included articles reported deep vein thrombosis in 1174 patients (598 vs 576). There was no signi�cant difference between the two groups (RR=1.050,
P=0.910).

Pressure Injury

Five trials reported pressure injury in 1069 patients (530 vs 529). The results showed that UCHA carried a higher risk of pressure injury event (RR=0.432,
P=0.014).

Pulmonary Embolism

Five trials reported pulmonary embolism in 1160 patients (590 vs 570). The rate of pulmonary embolism was higher in CHA group but the difference was not
signi�cant (RR=2.556, P=0.063).

Renal Failure

Renal failure was measured in 4 enrolled studies. The result suggested that there was no difference (RR= 0.972, P=0.954).

Gastric Bleeding

Four studies provided information on gastric bleeding. The limited data showed no signi�cant difference (RR=1.382, P=0.614) .
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Hematoma

No signi�cant difference was found regarding hematoma (RR=1.836, P=0.287).

Mental Status Change

No signi�cant difference was found (RR=0.862, P=0.476).

Operative Outcomes

Surgery Length

Nineteen studies reported the operative duration. It was longer in the CHA group (WMD=8.739, P<0.00001).

Blood loss

This parameter was measured by 15 studies in 2277 people (CHA, 1142; UCHA, 1135). There was no signi�cant difference(WMD=26.218mL, P=0.085), but the
results should be considered carefully due to the high heterogeneity (P<0.0001, I2=80.4%) .

Hospital Length

The length of hospital stay was described by 10 studies including 1450 patients. CHA has shorter overall length of hospital stay, although there was no
signi�cant difference(WMD=-0.330, P=0.279).

Blood Transfusion

The pooled effect of 6 RCTs (n= 1682) did not favour either of the two groups in terms of blood transfusion (RR=1.000, P=0.999).

Mortality

The results showed no signi�cant differences between the CHA and UCHA groups for mortality within, within 6 months, and after 2 years. However, the
mortality was slightly higher at one year in UCHA group.

Discussion
Hip function

Barenius[17] found hip function recovery was better in the CHA group in the short term but it deteriorated over time, with no statistically signi�cant difference
at 48 months. Khorami[24] and Li[39] described the HHS grade with no speci�c numbers, so we excluded their data. Taylor[36] used the Oxford hip score
(OHS) to assess hip function and concluded that the results were poorer in the UCHA group at 6 weeks, which is in agreement with the result reported by
Singh[33]. The OHS is a validated instrument for assessing the outcome of hip replacement based on patient perception in terms of hip pain and function.
Since the grouping is arbitrary and is not suggested by the originators of the OHS, we did not synthesize the data from studies using these instruments.
DeAngelis[18] collected information about hip function using the Instrumental Activities of Daily Living and Physical Activities of Daily Living scales and the
Energy/Fatigue Scale Instruments. The results showed no statistically signi�cant difference in functional outcomes[18]. Parker[15] measured each patient’s
walking ability using a mobility scale adapted from a hip fracture mobility score and found that patients in the CHA group regained a better degree of mobility
at 1 year. His study, performed 10 years ago, also found better scores for 3 of 16 activities of daily living in the CHA group[29]. Moroni’s[28] study is different
from most other studies, and we found that one possible reason may be that the implants he used were Furlong prostheses coated with HA. The outcomes
obtained with the Furlong prosthesis may be due to the advantages of the HA coating in binding with osteoporotic bone, thus establishing stable �xation in
patients[28]. Santini[31] used the total functional score (ranging from 0 to 18 points) to evaluate walking ability and personal daily activity. There was no
difference regarding the total functional score[31]. Sonne-holm[40] assessed hip function according to pain, gait function, and hip mobility on a scale of 0-6.
CHA yielded signi�cantly better results at 3 and 6 months, but after 1 year, approximately 40% of all patients had normal gait function. Emery and Dorr also
described similar results in that patients treated with CHA showed a better ability to walk[20,19]. Due to the loss of patients over the long follow-up in Lanslet’s
study, their results showing that the HHS favoured the uncemented group should be interpreted cautiously[25].

It was di�cult to pool data from previous studies due to the inconsistency of the outcome parameters. Therefore, we used the HHS score as a standard
parameter with a large sample and con�rmed that CHA led to better hip function up to 12 months, with no difference thereafter. The reason may be that bone
cement forms a solid bond between the stem and bone, providing favourable biomechanical advantages, further reducing the degree of early postoperative
pain, and leading to better mobility and early mobilization. Limited long-term follow-up trials were included in our analysis, and we suggest that future studies
should enrol more long-term follow-up trials.

Prothesis-related complications

The increased occurrence of prosthesis-related complications is highly suspected as the reasons for the greater pain and inferior hip function recovery in
UCHA, generating a vicious cycle of worse outcomes in patients. Large database as reports from the Norwegian hip fracture register show a doubling need for
secondary surgery in UCHA. Our study is in favour of previous registry outcomes and found that the rates of refracture, loosening or subsidence, and revision
were obviously lower in the CHA group.
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According to Vidovic, one of the possible reasons for these results may be that patients in CHA group get improved function and weight-bearing (higher HHS)
and can promote bone formation thus had lower periprosthetic bone loss[37]. Another reason for prosthesis-related complications is more in CHA may be that
when surgeons use press-�tting to place uncemented stems, accidental fracture during insertion or broaching can occur. Some new uncemented stems have
been used in several studies and proven to yield better results. Song[41] pointed out that higher refracture rates are associated with the use of modern
uncemented stems compared to cemented stems in FNF. These complications still exist despite the evolving designs and materials[10]. Our results also
supported these points.

We recommend that new materials should be considered in combination with patients' conditions, such as canals or bone quality. Technically, the procedure
should yield tight contact between the prosthesis and the endosteal bone surface through careful steps during the surgery and without the use of brutal force.

Common complications

Pressure Injury

A signi�cant difference was revealed regarding pressure injury, which was not found by previous studies. This suggests that our meta-analysis achieved
greater power in detecting signi�cant differences. Interestingly, cardiovascular complications were similar between groups in our study, which is contrary to the
widely accepted view that CHA is associated with higher vascular complications. This may be explained by the prevailing idea of enhanced recovery after
surgery and the large number of surgeons who are now mobilizing patients early.

Our study shows that pneumonia and urinary tract infection occurred less frequently in the CHA group, with no statistically signi�cant difference. This is
consistent with Yoon’s[42] conclusion. This may be due to early ambulation or early urinary catheter removal in the CHA group[42].

Pain

Postoperative pain may hinder patients from weight-bearing, disturbing bone mass recovery and function regain [37]. In previous studies, pain was less
common in the CHA group, but the incidence differed [15,12]. Of the 24 included RCTs, some recorded patients with pain or without pain; some used the visual
analogue scale (VAS) score or the HHS pain sub-score to evaluate pain. After pooling the data, we found lower VAS score in the CHA group.

Operative outcomes

Our results demonstrate that CHA was associated with a signi�cantly prolonged operative duration (WMD=8.739minutes, p<0.0001), which is consistent with
the results of other studies. This �nding is probably partly due to the waiting periods required for cement polymerization, insertion and solidi�cation.

There was no difference in the volume of blood loss or the length of hospital stay. These results may be due to earlier mobilization after CHA than UCHA, thus
reducing the hospital time. However, it is not clear whether these patients still go to nursing homes or other rehabilitation facilities for recovery, and the lack of
recorded data may cause confusion. However, due to the ways used in different areas in measuring blood loss, we can not analysis the high heterogeneity and
the results should be explained carefully. What should be noted is that the blood transfusion requirement is similar within groups, and it remind us it may be
less important to care for the intraoperative blood loss.

Mortality

Whether CHA has a higher mortality rate than UCHA has long been debated. Kumar[8] reported that CHA had higher 1-year mortality, while Kristensen[6]
showed that there was no difference. Our study shows that the mortality rate lower at 1 year postoperatively in CHA group, which is consistent with
mainstream previous reports[5,7,43].

CHA can lead to death due to bone cement implantation syndrome (BCIS), which occurs at a rate of approximately 0.5%~0.6%[15]. The latest RCT reported 3
deaths that may have been caused by BCIS [15], and Moerman also reported one death possible caused by it[26]. Similar events have been reported by other
trials, as well as Australian joint replacement registry[23,21,44]. Movrin[16] noted that there were 8 (10.1%) events of an intraoperative drop in the oxygen
saturation (SaO2) in the CHA group, which may have been the reason for BCIS. In a cohort study, Costain[45] et al found a signi�cant difference in the one-day
mortality rate, at 0.5% in the UCHA group and 0.8% in the CHA group (p < 0.001)[8]. Two large studies of over 20,000 patients each showed that perioperative
death was signi�cantly increased in CHA due to BCIS[46,47]. Regarding long-term effects, Ekman holds the view that greater mortality in the longer term after
CHA is related to comorbidities[43]. Both surgeons and anaesthesiologists should consider patients’ intraoperative blood pressure and oxygen saturation.
Thus, we suggest that surgeons determine the best type of surgical procedure based on each patient’s own conditions, including physiology, morbidities and
cardiovascular condition and follow the guidelines of management of BCIS.

Conclusions
This meta-analysis demonstrates that CHA has better hip function, lower rates of refracture, subsidence or loosening, revision, VAS scores, pressure injury
event and one-year mortality than UCHA; UCHA had shorter operative duration.

We believe we are by far the �rst study enrolled the largest number of RCTs and included the most details of modern implants and traditional ones. We �rmly
believe our conclusion is stable and reliable.

Our study also has several limitations. We did not exclude studies based on criteria such as the implant type (e.g., unipolar or bipolar), patient age, or stem
design (e.g., modern or traditional). The latter makes our study generalizable to all elderly patients treated with hemiarthroplasty.
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Studies

Period Age

CH/UCHA

Gender

male/female

Bipolar/

unipolar

 

Number

CH/UCHA

ASA

(1,2/3,4)

(Mean

Score)

 

Surgeon

Implants type

CH/UCHA

Barenius2018

[3]

2009.10-
2013.04

81.2(8.95)/81.3(7.81) 41/99 a 67/74 67/141 14 OS

(Experienced)

Cemented Unipolar Exeter
stem1/Uncemented Unipo
Hydroxyapatite-coated Bi
stem2

DeAngelis2012

[5]

2005.03-
2008.05

81.8(9.0)/

82.8(7.6) 

30/100 a 66/64 110/20 OS

(Attending)

Cemented Unipolar Femo
Prosthesis3/Uncemented
Unipolar Component4

Dorr1986

[6]

1980.03-
1982.07

72 10.390/

66(12.73)

15/35 b 37/13 N/A N/A N/A

Emery1991

[8]

unclear 78(7.2)/

79.6(8)

7/46 b 27/26 N/A Junior OS

(Same
group)

Thompson5 /Austin Moor

Figved2009

[9]

2004.09-
2006.08

83.4(5.68)/83.0(6.29) 53/167 b 112/108 94/126 OS Spectron TM6 / Corail-17

Guo2017

[33]

2010.06-
2014.12

66.2(15.8)/

68.7(16.8)

59/41 N/A 50/50 N/A N/A N/A

Inngul2015

[16]

2009.10-
2013.04

81.2(8.95)/81.3(7.81) 41/99 a 67/74 67/141 14 OS

(Experienced)

Cemented Unipolar Exeter
stem1/Uncemented Unipo
Hydroxyapatite-coated Bi
stem2

Khorami2016[18] 2011-
2012

79(6.38)/71.7(3.19) 19/32 b 22/29 N/A OS  Bipolar Zimmer femoral

Langslet2014

[21]

2004.09-
2006.08

83.4(5.68)/83.0(6.29) 53/167 b 112/108 94/126 OS Spectron TM6 / Corail-17

Li2017

[17]

2013.10-
2015.10

70.2(2.4)/

69.6(2.2)

36/79 N/A 40/39 N/A N/A N/A

Moerman2017

[25]

2008.08-
2012.06

84(6.7)/83(6.2) 58/143 a 110/91 135/66 Orthopedic
surgeon/Registrar

Cemented Mülle
Straight
Stem8/Unceme
DB-109

Mohabey2017

[26]

2014.09-
2015.12

70.03(11.55) 18/22 b 20/20 N/A N/A Cemented
modular/Uncem
modular bipolar

Moroni2018

[27]

N/A 75(5) 0/40 a 22/18 N/A OS AHS prosthesis/
coated Furlong
prosthesis

Movrin2020

[28]

2013.01-
2015.12

86(5)/

84(4)

64/94 b 79/79 86/72 9
consultants/specialist
orthopedic trauma
surgeons

modular bipolar
prosthesis, 80-m
Palacos cement
uncemented mo
bipolar

Parker2020

[31]

2013.08-
2018.06

77.1(8.4)/

77.1(6.35)

127/277 a 200/200 71/329 Lead trialist

(MJP)

cemented unipo
double-tapered
stem11 Biomet/
uncemented ful
hydroxyapatite-
coated Furlong1

Parker2010

[30]

2001.03-
2006.11

83(10.46)/

83(12.12)

92/308 a 200/200 2.7/2.7 1 OS Thompson13/A
Moore14

Pan2013

[35]

2005.10-
2011.10

70.5(5.5)/

72.2(7.6)

19/61 N/A 41/39 N/A OS N/A

Singh2005 1999.01- 84/83 8/46 a 25/29 N/A consultant OS/ Thompson/Aus
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[36] 2000.12 middle grade OS/

SHO

Moore

Santini2005

[34]

2000.09-
2001.12

82.09(7.60)/

79.68(8.62)

60/46 b 53/53 11/105 N/A N/A

Sonne-
Holm1982

[38]

1979 N/A 37/75 N/A 55/57 N/A N/A Moore cemente
methyl-methacr
Moore uncemen
prosthesis

Talsnes2013

[40]

2005-
2010

84.0(5.1)/84.3(5.0) 82/252 N/A 162/172 138/196 N/A bipolar cemente
bipolar non-
cemented16

Taylor2013

[41]

2006.05-
2008.11

85.3(7)/85.1(6.6) 50/110 a 80/80 N/A consultant OS Cemented modular 
stem with an
appropriately sized
UniTrax head
(Stryker)/uncement
Alloclassic stem wit
appropriately sized 

Vidovic2013

[43]

2007.01-
2010.12

82.9(4.63)/82.04(4.32) 0/79 a 38/41 N/A 5 OS

(Experienced)

Cemented
Modular/Cementles
Modular Austin Moo

Zhao2012

[14]

2008.07-
2011.06

77.03(5.17)/76.34(5.62) 40/91 b 67/64 N/A 1 OS group N/A

                         

a. Unipolar

b. Bipolar

N/A. not �nd

OS. orthopedic surgeon

DLA: direct lateral approach

SA: standard anterolateral approach

PA: Posterior approach

MPA: Modi�ed posterolateral approach

HDLA: Hardinge direct lateral approach

1. Stryker, Kalamazoo, Michigan

2. Zimmer Biomet, Warsaw, Indiana

3. VerSys LD/Fx; Zimmer, Warsaw, IN

4. VerSys Beaded FullCoat; Zimmer, Warsaw, IN

5. Monk duoplet design (Johnson & Johnson, England)

�. Smith & Nephew, Inc, Memphis, TN

7. DePuy International Ltd, Leeds, UK

�. Zimmer - Biomet, 1800 West Center St. Warsaw, Indiana, USA

9. Zimmer- Biomet, 1800 West Center St. Warsaw, Indiana, USA

10. Heraeus, Wehrheim, Germany

11. Exeter Trauma Stem, Stryker Medical, Michigan, USA, or CPT Zimmer/Biomet, Warsaw, Indiana, USA

12. JRI Orthopaedics, She�eld, UK

13. Stryker/Howmedica Ltd, Newbury, United Kingdom

14. Corin Ltd, Cirencester , United Kingdom

15. Landos Titan, Depuy, Warshaw, IN, USA

1�. Landos Corail, Depuy, Warshaw, IN, USA
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Table 2 Outcomes of meta-analysis
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Variables

 

 

N (study)

 

 

N (CH)

 

 

N (UCH)

 

Pooled data

 

WMD/RR (95% CI)                        P

Heterogeneity

 

I² (%)                     Ph

Hip Function(HHS)              

HHS <6 week) 2 122 126 9.097(3.034,15.161)  <0.003*    75.8% 0.042    

HHS 3 months) 5 291 282 3.347(1.478,5.216) <0.0001*    45.5% 0.119

HHS 6 months) 3 98 100 0.217(-5.860,6.294) 0.944    91.9% <0.0001

HHS 12 month) 7 375 375 2.183(0.161,4.205)   0.034*    39.9% 0.125

HHS 24 to 60 months) 4 156 186 0.337(-2.945,3.619) 0.840 50.7% 0.037

Prothesis-related Complications              

Refracture 9 910 898 0.227(0.135,0.381) <0.0001* 0.00% 0.941

Subsidence or Loosening 9 485 467 0.295(0.112,0.778) <0.014* 49.30% 0.061

Revision 9 749 771 0.468(0.279,0.786)  0.004* 0.00% 0.781

Dislocation 7 656 640 1.036(0.496,2.161) 0.926 0.00% 0.753

Heterotopic Ossi�cation 5 265 261 0.983(0.759,1.272) 0.894 0.468 0.00%

Acetabular Erosion 3 189 205 1.769(0.400,7.831) 0.452 0.229 32.10%

General Complications              

Wound Infection 13 1104 1089 1.068(0.670,1.703) 0.781 0.872 0.00%

Pneumonia 11 975 960 0.799(0.532,1.202) 0.282 0.791 0.00%

Cardiovascular Disease 8 796 793 1.278(0.785,2.078) 0.324 0.788 0.00%

Urinary Tract Infection 7 409 403 1.087(0.727,1.625) 0.683 0.811 0.00%

VAS 6 520 525 -0.568(-0.897, -0.239) 0.001* 0.017 63.6%

Deep Vein Thrombosis 5 598 576 1.050(0.452,2.439) 0.910 0.876 0.00%

Pressure Injury 5 530 529 0.432(0.221, 0.846) 0.014* 0.802 0.00%

Pulmonary Embolism 5 590 570 2.556(0.951,6.870) 0.063 0.814 0.00%

Renal Failure 4 577 565 0.972(0.366,2.581) 0.954 0.521 0.00%

Gastric Bleeding 4 563 544 1.382(0.393,4.869) 0.614 0.308 16.7%

Hematoma 3 510 491 1.836(0.599,5.622) 0.287 0.480 0.00%

Mental Status Change 3 510 491 0.862(0.572,1.298) 0.476 0.725 0.00%

Operative Outcomes              

Surgery Length 19 1458 1445 8.739(6.354,11.124)   <0.0001*    72.7% <0.0001

Blood Loss 15 1142 1135 26.218(-3.572,56.008)   0.085    80.4% <0.0001

Hospital Length 10 731 719 -0.330(-0.927,0.267)   0.279    9.5% 0.355

Required Blood Transfusion 6 849 833 1.000(0.805,1.243)  0.999    46% 0.099

Mortality              

30-day 9 762 748 1.046(0.703,1.557) 0.824  0.00% 0.663

2 to 6 months 10 911 822 0.943(0.786, 1.131) 0.526 0.00% 0.946

1-year 8 855 834 0.852(0.727,0.998)  0.047* 0.00% 0.797

2-year 7 628 628 1.009(0.870,1.171) 0.902 0.00% 0.936
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3 to 5 years 4 667 674 1.032(0.970,1.098) 0.324 0.00% 0.854

*OR or WMD considered statistically signi�cant (p < 0.05)

RR, risk ratio (for dichotomous outcomes); WMD, weighted mean difference (for continuous outcomes); CI, con�dence interval; UCH, uncemented
hemiarthroplasty; CH, cemented hemiarthroplasty
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