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Cemented versus uncemented hemiarthroplasty
for elderly patients with displaced fracture of the
femoral neck
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Abstract \\\
Background: This meta-analysis was performed to incorporate newly published, high-quality randomized controlled trials (RCTs) |
to determine the effects of cemented versus uncemented hemiarthroplasty for elderly patients with displaced fracture of the femoral
neck.

Methods: The following electronic databases were extensively searched from the inception of the database through December
2018: EMBASE, Medline, the Cochrane Library, and Web of Science. RCTs focusing on the outcomes of cemented and uncemented
hemiarthroplasty were reviewed and screened for eligibility. We used the Cochrane Collaboration’s Review Manager Software to
perform meta-analyses. Two independent reviewers extracted the data and assessed the study quality and bias risk through the
Cochrane Collaboration tool. Use fixed effect model or random effect model to pooled data. Cochran’s Q statistic was used to
evaluate heterogeneity, and |° statistic was used to quantify heterogeneity.

Results: Fifteen RCTs were enrolled (n=3790) (uncemented hemiarthroplasty group =1015; cemented hemiarthroplasty group =
1037) (mean age ranged from 70-85.3 years; all patients > 65 years). The meta-analysis showed that cemented hemiarthroplasty has
alonger operating time (weighted mean difference, 8.03; 95% confidence interval (Cl) 4.83-11.23; P < .00001), less pain (odds ratio,
0.48; 95% Cl 4.83-11.23; P=.02), lower mortality 1-year (odds ratio, 0.78; 95% Cl 0.62-0.98; P=.03) and fewer implant-related
complications (odds ratio, 0.20; 95% Cl 0.13-0.30; P < .00001) than Uncemented hemiarthroplasty. However, there are still some
limitations in our study, such as the uniformity of the surgery administration programme and rehabilitation scheme, and the small
sample size of the included studies.

Conclusions: Cemented hemiarthroplasty for elderly patients with displaced fracture of femoral neck may acquire better functional
results.

Abbreviations: C| = confidence interval, HHS = Harris hip score, ORs = odds ratios, RCT = randomized controlled trial, WMD =
weighted mean difference.
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1. Introduction

Femoral neck fracture is a common and costly health problem
worldwide. With increases in the ageing population and average
life expectancy, the frequency of these fractures is steadily
increasing.!"?! This problem is expected to worsen. Hemi-
arthroplasty is the most common treatment for displaced fractures
of the femoral neck in the elderly individuals and is associated with
better functional outcome and fewer reoperations than internal
fixation.®! There are 2 different methods for hemiarthroplasty:
fixation with bone cement or press-fit without cement.

Many studies, systematic reviews and meta-analyses'*~"! have
suggested that cemented hemiarthroplasty can be achieved with
less pain by providing an immediate strong interlock between the
prosthesis and the periprosthetic bone tissue. Cement fixation can
decrease postoperative complications related to late mobilization,
such as pneumonia or urinary tract infection, compared with
uncemented fixation. However, other studies favor uncemented
prostheses as the operative time, blood loss and incidence of
perioperative mortality are less.!®! As there is still a dispute about
which treatment is more suitable for elderly patients with
displaced fracture of femoral neck, we need critical evidence to
provide guidance for clinical treatment.

Until recently, few systematic reviews and meta-analyses
comparing cemented hemiarthroplasty with uncemented hemi-
arthroplasty had been published. However, several new
randomized controlled trials (RCTs) have been published in
recent years. The purpose of this meta-analysis was to include
newly published high-quality RCTs to compare the clinical
outcome of cemented and uncemented hemiarthroplasty for the
treatment for elderly patients with displaced fracture of femoral
neck in order to provide the best clinical evidence to provide
guidance for clinical treatment.

2. Materials and methods

2.1. Literature search

The following electronic databases were extensively searched
independently by 2 investigators from the inception of the
database through December 2018: EMBASE, Medline, the
Cochrane Library, and Web of Science. The search strategy
was created with the assistance of a librarian using a combination
of terms including hemiarthroplasty, femoral neck fracture, hip,
hip fracture, bone cement, bone cements, cemented, uncemented,
cementless, RCT, prospective, meta, review, and random. We
limited searches to RCTs, systematic reviews, and meta-analyses
and imposed no language or other limitations. Manual searches
of relevant trials, reviews, and related articles were also
performed. When possible, authors were contacted to obtain
missing information.

2.2. Inclusion and exclusion criteria

To be included in this analysis, trials had to fulfil the following
inclusion criteria:

(1) RCTs and

(2) studies comparing the outcome of cemented and uncemented
hemiarthroplasty; The exclusion criteria included the follow-
ing:

(3) patients with a previous fracture of the same hip or with a
pathological fracture;
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(4) case reports, editorials, experimental studies, conference
articles, non-English studies, and other studies that failed to
report the outcome of interest;

(5) repeated studies and data; and

(6) Articles that did not report any treatment results in the
cemented or uncemented groups; 2 authors independently
assessed the articles for compliance with the inclusion criteria,
and disagreement was followed by discussion until consensus
was reached.

2.3. Selection of the literature

After removing duplicates, the titles and abstracts were scanned
by 2 independent investigators according to predefined selection
criteria and potentially relevant RCTs were selected. Hard copies
of all relevant articles were retrieved and read in full for further
identification. The relevant data were extracted by adapting a
predetermined standardized procedure, which involved first
authors, year of publication, country, participant demographic
characteristics, and treatment regime for each group. Disagree-
ments regarding studies to be included and data abstraction were
resolved by consensus or discussion with a 3rd author.

2.4. Quality assessment

The Cochrane collaboration’s tool for assessing the risk of bias
was used to evaluate the methodological quality of the included
trials. This tool focuses on the internal validity of the trial and
assesses the risk of possible bias in different phases of the trial.
The items in the tool are as follows: random sequence generation,
allocation concealment, blinding of outcome assessment, blind-
ing of participants and personnel, incomplete outcome data,
selective reporting, and other bias. Each item was classified
according to a high, low, or unclear risk of bias that is represented
as high (H), low (L), and unclear (U), respectively. All of the
assessments were conducted by 2 independent reviewers (LBF,
LA). Any controversies were settled by consensus or discussion
with a 3rd author (WHB).

2.5. Data extraction

All data were extracted independently by 2 reviewers. The
following data were extracted: mortality, blood loss, operation
time, length of hospital stay, residual pain, reoperation rate,
complications, and functional outcomes. When only the survival
curve was available, mortality was estimated. A consensus method
was used to resolve disagreements, and a 3rd reviewer was
consulted when disagreements persisted. To understand the
baseline of each included study, we extracted data from trials
that included the following information: number of patients
enrolled, characteristics of participants, male/female ratio, and
follow-up time.

2.6. Statistical analysis

The Cochrane Collaboration Review Manager Software Package
(RevMan Version 5.3) was used to perform the meta-analyses. The
overall effect size of each anesthetic was calculated as the weighted
average of the inverse variance for the study-specific estimates. For
dichotomous variables, odds ratios (ORs) with the corresponding
95% confidence intervals (Cls) were calculated, and the weighted
mean difference (WMD) was used to estimate numerical variables.
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Figure 1. Flow diagram of the studies included.

Heterogeneity was evaluated with the x* distribution test and
Higgins I* index. They were synthesized results was done by
pooling the data and using a fixed effects model meta-analysis.
However, if the I? indicated moderate or high heterogeneity (i.e., I*
above 50%), a random effect model was selected for analysis. As
defined by Higgins et al,”! heterogeneity was tested by Cochran’s
Q. If essential, subgroup analysis was conducted to identify and
explain the heterogeneity, stratifying the data according to
different time periods. When only the median, the minimum,
the maximum, or the 25th and 75th percentiles were available, the
sample mean and standard deviation were estimated

2.7. Ethical statement

As all analyses were conducted with data from previously
published studies, ethical approval was not necessary.

3. Results

3.1. Description of studies

Figure 1 presents a flowchart describing the process by which we
screened and selected trials. The initial literature search yielded
450 articles in all. According to the inclusion and exclusion
criteria, duplicate checking and title and abstract screening
resulted in 47 publications. One study was published twice with a
different length of follow up.['%'1 We only used chose the most
recent study.["" Consequently, 15 studies! "% were analyzed in
the meta-analysis. All selected studies in our meta-analysis were
published between 1977 and 2018 and included 2052 patients:
1015 in the uncemented hemiarthroplasty group and 1037 in the
cemented hemiarthroplasty group. The average reported age of
the patients ranged from 70 to 85.3 years. Every patient in the
included study had a fracture of the femoral neck, and the
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Characteristics of the studies included in the meta-analysis.
Cemented/uncemented hemiarthroplasty
Enrollment Hips Hips Mean Female Follow-up

Author/yr (reference) period Stage Intervention enrolled analyzed age (yr) (%) (mo) ITT
Sadr B et al 19771 Unclear v Thompson/Thompson 40 (20/20) 25 (11/14) 77/78.4 65/85 12 No
Sonne-Holm S et al 1982.1% 1979 Unclear  Austin Moore/Austin Moore 112 (55/57) 75 (40/35) 76 75 12 No
Dorr L. D et al 19868 1980-1982 IV Smooth stem 50 (37/13) 50 (37/13) 72/66 70.3/69.2 24 No
Emery R. J et al 19911 Unclear v Thompson/Austin Moore 57 (27/26) 57 (27/26) 78/79.6 88.9/84.6 17/18 (mean)  No
Santini S et al 2005 2000-2001  Unclear Unclear 106 (53/53) 106 (53/53) 82.09/79.68  75.5/79.2 12 No
Parker M. | et al 2010 2001-2006 Il IV Thompson/Austin Moore 400 (200/200) 400 (200/200) 83/83 80/73 60 Yes
Deangelis J. P et al 20121 2005-2008 Il IV LD/FX /beaded fullcoat 130 (66/64) 130 (66/64)  81.8/82.8  78.8/75.0 12 Yes
Taylor F et al 20121% 2006-2008 I IV Exter stem/alloclassic stem 160 (80/80) 160 (80/80) 85.3/85.1  71.25/66.25 24 Yes
Talsnes O et al 2013 2005-2010 Unclear  Landos Titan/Landos Corail ~ 334 (162/172) 334 (162/172) 84.3/84.0  72.41/78.5 12 No
Vidovic D et al 2013'% 2007-2010 W'V Modular/modular Austin Moore 79 (38/41) 60 (30/30)  82.9/82.04 100 12 No
Langslet E et al 2014!"" 2004-2006 Il IV Spectron/HA-coated 230 (115/115) 220 (112/108)  83.4/83.0 78/74 60 No
Khorami M et al 2016/ Unclear  Unclear Zimmer/Zimmer 51 (22/29) 51 (22/29) 79/71.7 90/41 18.9/19.5 (mean) No
Moerman S et al 2017!"®! 2008-2012 IV Muller straight stem/DB-10 217 201 (110/91)  83.0/84.0 75/67 12 No
Prashanth, Y. S et al 2017 2006-2014 Il IV Unclear 52 (24/28) 52 (24/28) 70 57.69 59.3 (mean)  No
Barenius B et al 2018!'% 2009-2013 Il IV Exeter stem/HA-coated 83 (39/44) 83 (39/44) Unclear Unclear 48 Yes

bimetric stem

Stage: The Garden classification of femoral neck fractures; intervention: implant type; hips enrolled: peoples enrolled in study; hips analyzed: peoples analyzed finally in study; age is displayed as mean age for the
total population and each subgroup; the information in front of "/” represents the information of cemented group, and after "/ represents the information of uncemented group. ITT =intention-to-treat, Unclear =it
is represents a value was not included in the study.
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included study compared the outcomes of cemented and  3.3. Length of hospital stay
uncemented hemiarthroplasty. More detailed characteristics of

the eligible trials are shown in Table 1.

Eight studies!!1>1517:19:21.23.241 compared the length of hospital

stay in this meta-analysis. However, there was no significant
difference the between cement group and the non-cement group
in these studies. (n=960; WMD,-0.03; 95% CL,-0.60 to 0.54;
Heterogeneity: x>=1.76; P=.97; ?’=0%). The forest plot is

3.2. Risk of bias

Overall, the methodological quality of all eligible trials indicated

a low risk of bias. Based on the Cochrane Collaboration’s
recommendations, detailed methods for the random sequence
generation were reported in 10 RCTs,M 11517723251 4nd 1 study
randomized patients based on the patient’s hospital number (odd
or even),*! which has a high risk of bias. In total, there were 9
RCTs!H15:17-21.23.251 with adequate concealment of allocation.
The participants and personnel were blinded in 8 stud-
jes 1 113:15:17-19.23.251 Oyecome  assessors were blinded in 3
studies!'*1?2% while 3 studies>!*?! did not have a blind
evaluation of the outcomes. The other 9 studies described the
blinding procedures unclearly. A more detailed description of the
risk of bias and methodological quality of the eligible studies is
illustrated in Figures 2 and 3.

illustrated in Figure 4.

3.4. Operation time

A total of 9 trials!"13721231 reported the operation time. The

random-effects meta-analysis of all 9 trials showed an increased
time of surgery for cemented hemiarthroplasty in comparison
with uncemented hemiarthroplasty, with a pooled WMD of 8.03
(95% CI 4.83-11.23). The results were statistically significant
(P <.00001). Evidence showed that the heterogeneity was high
(x> =26.44; > =70%; P=.0009) and the results are presented in
Figure 5. Therefore, we performed a sensitivity analysis. After the
sensitivity analysis, 1 RCT'** was excluded and the results are
presented in Figure 6. The sensitivity analysis was consistent with
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Figure 2. Risk of bias summary of randomized controlled trials.
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our previous analysis (WMD=9.26, 95% CI 7.74-10.78;
P <.00001; fixed-effects model) with low heterogeneity (x*=
12.74; P=45%;P=.08).

3.5. Reoperation rate

Seven studies included data on the reoperation rates reported in
those studies.[!-1%17719:22.231 Iy toal, 25 patients from the
cemented group of 627 patients and 37 patients from the
uncemented group of 585 patients underwent revision surgery. In

www.md-journal.com

1 trial,”*?! no patients underwent revision surgery. The fixed-
effects meta-analysis of the 7 trials showed that there was no
significant difference in the reoperation rate between the
cemented group and the uncemented group. The odds ratio of
reoperation for any reason was 0.60 (95% CI 0.35-1.01;
P=.06), and there was no heterogeneity (x>*=1.70; I*=0%;
P=.89). The forest plot is illustrated in Figure 7.

3.6. Residual pain

Overall 8 studies!''™1517:1%231 reported residual pain. Five

studies! 7131231 showed no significant difference between the
cemented groups and uncemented groups. However, the random-
effects meta-analysis of all 8 trials revealed that the cemented
groups were associated with less pain (OR=0.48; 95% CI 0.27-
0.88; P=.02; random-effects model) compared with the
uncemented groups. (Heterogeneity: x*=20.42; [*=66%; P
=.003). The results are presented in Figure 8.

3.7. Blood loss

Data regarding blood loss were reported in 6 studies.!'!1518-

20.231 AJl 6 studies reported intraoperative blood loss and 2
studies!' 2% reported postoperative blood loss. The random-
effects meta-analysis showed no significant difference in
intraoperative blood loss between the 2 groups, with a pooled
WMD of 22.41 (95% CI -26.07-70.89; P=.36). The forest plot
is presented in Figure 9. With respect to the large statistical
heterogeneity, the I* value was 80%. To compare the difference
and evaluate the sensitivity of the meta-analyses, a sensitivity
analysis was performed to evaluate the stability of the meta-
analysis. When 2 studies!"*°! were excluded from the meta-
analysis, the I* dropped to 56% and the sensitivity analysis is
consistent with our previous analysis (WMD=-11.19; 95% CI -
5429 to 31.91 P=.61; x*=6.79; I>=56%;random-effects
model). The sensitivity analysis are illustrated in Figure 10.
The forest plot is presented in Figure 10. The random-effects
meta-analysis showed no significant difference in postoperative
blood loss between the 2 groups, with a pooled WMD of 0.24
(95% CI -30.89 to 31.37; P=.99) and no heterogeneity (x*=
0.88; I*=0%; P=.35). The forest plot is presented in Figure 9.

3.8. Mortality

Twelve studies!! 1713152123251 reported mortality at different times.

There were no significant differences in short term postoperative
mortality between the 2 groups (OR=0.91; 95% CI 0.62-1.35;
P=.65; heterogeneity: x>=3.52; =0%; P=.83). Additionally, no
significant differences were detected between the 2 groups for
mortality at 2 years (OR=1.02; 95% CI 0.70-1.48; P=.94;
heterogeneity: x*=1.14; P=0%; P=.77,) or 4 years (OR=0.80;
95% CI 0.50-1.28; P=.35; heterogeneity: x*=0.01; I*=0%;
P=.93). However, fixed-effect meta-analysis of 8 trials showed that
the mortality at 1 year in the cemented group was lower than that in
the uncemented group. (OR=0.78; 95% CI 0.62-0.98; P=.03;
heterogeneity: x*=5.82;1*=0%; P=.56). Forest plots for mortality
at different times are presented in Figure 11.

3.9. Harris hip score (HHS)

Three studies™ *1>* reported the HHS at different times, such as

at 3 months, 6 months, 1 year or 5 years. The random-effect
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Figure 3. Risk of bias graph of randomized controlled trials.
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Figure 5. Forest plot for operation time.
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r r Mean D Total Mean D Total Weigh IV, Fix % Cl 1V. Fixed. 95% CI
Deangelis, J. P 2012 108.2 30.8 66 103.6 32 64  2.0% 4.60[-6.20, 15.40]
Emery, R. J. 1991 70 19.8 27 62 16.6 26 2.4% 8.00[-1.82,17.82]
Langslet, E 2014 826 198 112 70.2 193 108  8.7% 12.40(7.23, 17.57] -
Moerman, S 2017 55.45 1846 110 57.35 22.145 91 0.0% -1.90[-7.61, 3.81]
Parker, M. 12010 554 134 200 485 132 200 34.1% 6.90 [4.29, 9.51] —u
Santini, S 2005 75 22.43 53 56.98 55 53  0.9% 18.02[2.03, 34.01] -
Talsnes, O 2013 84 30 162 71 22 172 7.2% 13.00[7.33, 18.67] -
Taylor, F 2012 793 172 80 747 18.8 80 7.4% 4.60[-0.98,10.18] T
Vidovic, D 2013 79.03 3.59 30 68.02 597 30 37.3% 11.01[8.52, 13.50] —
Total (95% Cl) 730 733 100.0% 9.26 [7.74, 10.78] <&

Heterogeneity: Chi? = 12.74, df = 7 (P = 0.08); I = 45% . ; .

-1 - 1
Test for overall effect: Z=11.92 (P < 0.00001) 0 cemznted Ouncer?]entedo

Figure 6. Forest plot for sensitivity analysis of operation time.
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cemented uncemented Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% Cl
Deangelis, J. P 2012 1 66 0 64 1.4% 2.95[0.12, 73.87]
Dorr, L. D. 1986 3 37 1 13 3.7% 1.06 [0.10, 11.18]
Khorami, M 2016 0 22 0 29 Not estimable
Langslet, E 2014 7 112 11 108 28.8% 0.59[0.22, 1.58] - =
Moerman, S 2017 1 110 3 91 8.9% 0.27[0.03, 2.63]
Parker, M. 12010 11 200 18 200 46.6% 0.59[0.27, 1.28] —&
Taylor, F 2012 2 80 4 80 10.7% 0.49[0.09, 2.74] - |
Total (95% CI) 627 585 100.0% 0.60 [0.35, 1.01] S 4
Total events 25 37 . . . .
Heterogeneity: Chi? = 1.70, df =5 (P = 0.89); I? = 0% 0.2)2 Oj1 1 1'0 5'0
Test for overall effect: Z = 1.91 (P = 0.06) cemented uncemented

Figure 7. Forest plot for reoperation rates.

cemented uncemented Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H. Random, 95% Cl M-H, Random, 95% CI
Dorr, L. D. 1986 6 37 9 13 9.2% 0.09[0.02, 0.37]
Emery, R. J. 1991 6 19 16 20 9.2% 0.12[0.03, 0.50]
Langslet, E 2014 23 91 14 77 15.5% 1.52[0.72, 3.21] T
Moerman, S 2017 11 51 8 43 12.9% 1.20[0.43, 3.33] I L
Parker, M. 12010 28 141 45 131 17.4% 0.47 [0.27, 0.82] -
Sadr, B 1977 10 20 14 20 10.5% 0.43[0.12, 1.57] -
Sonne-Holm, S. 1982 10 33 12 25 12.3% 0.47 [0.16, 1.39] -
Taylor, F 2012 7 54 13 61 13.0% 0.55[0.20, 1.50] -
Total (95% CI) 446 390 100.0% 0.48 [0.27, 0.88] o
Total events 101 131 ) ) ) )
Heterogeneity: Tau? = 0.46; Chi? = 20.42, df = 7 (P = 0.005); I = 66% ! ! ! !
Test for overall effect: Z = 2.37 (P = 0.02) 0.01 0.1cemented 1uncemente1§ 100

Figure 8. Forest plot for residual pain.

meta-analysis of 3 trials showed no significant difference in HHS
at 3 months (WMD=1.63; 95% CI —1.89 to 5.14; P=.36;
heterogeneity: x>=4.20; ?=52%; P=.12), 6 months (WMD =
2.315 95% CI -1.81 to 6.43; P=.27; heterogeneity: x2=2.62;
=62%; P=.11), or 1 year (WMD=1.93; 95% CI -1.34 to

5.19; P=.25; heterogeneity: x*=4.09; ’=51%; P=.13).
However, Langslet et al'''! showed that the HHS at 5 years in
the cemented group was lower than that in the uncemented group
(WMD=-9.90; 95% CI -17.75 to -2.05; P=.01). Forest plots
for HHS at different times are presented in Figure 12.

cemented uncemented

Study or Subgroup Mean SD_Total Mean SD_Total Weight
5.1.1 Intraoperative blood loss

Deangelis, J. P 2012 257 158 66 279 177 64 16.2%
Emery, R. J. 1991 325 131 27 276 133 26  14.5%
Langslet, E 2014 390 183.7 111 300 1719 108 17.6%
Moerman, S 2017 220 143 73 288 213 71 16.0%
Talsnes, O 2013 335 242 162 260 163 172 17.9%
Taylor, F 2012 254 130.8 80 251 156.8 80 17.9%
Subtotal (95% ClI) 519 521 100.0%

Heterogeneity: Tau? = 2905.22; Chi? = 25.38,
Test for overall effect: Z=0.91 (P = 0.36)

df = 5 (P = 0.0001); I> = 80%

5.1.2 Postoperative blood loss

Langslet, E 2014 220 1473 105 233 157.3 101 55.9%
Talsnes, O 2013 167 236 162 150 198 172 44.1%
Subtotal (95% CI) 267 273 100.0%

Heterogeneity: Tau? = 0.00; Chi? = 0.88, df = 1 (P = 0.35); = 0%
Test for overall effect: Z = 0.02 (P = 0.99)

Mean Difference Mean Difference

IV, Random, 95% CI 1V. Random, 95% CI
-22.00 [-79.74, 35.74] -
49.00 [-22.10, 120.10] -
90.00 [42.89, 137.11] "
-68.00 [-127.42, -8.58] -

75.00 [30.48, 119.52] "

3.00 [-41.74, 47.74] e
22.41 [-26.07, 70.89] —~—
-13.00 [-54.65, 28.65] -

17.00 [-29.86, 63.86] —

0.24 [-30.89, 31.37] N

-100 -50 0 50 100
cemented uncemented

Figure 9. Forest plot for blood loss.
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cemented uncemented

Mean Difference
IV. Random. 95% CI

Mean Difference

IV. Random, 95% CI

Study or Subgroup  Mean SD_Total Mean SD Total Weight
5.1.1 Intraoperative blood loss

Deangelis, J. P 2012 257 158 66 279 177 64 25.0%
Emery, R. J. 1991 325 131 27 276 133 26 20.3%
Langslet, E 2014 390 183.7 111 300 1719 108 0.0%
Moerman, S 2017 220 143 73 288 213 71 24.3%
Talsnes, O 2013 335 242 162 260 163 172  0.0%
Taylor, F 2012 254 130.8 80 251 156.8 80 30.4%
Subtotal (95% Cl) 246 241 100.0%

Heterogeneity: Tau® = 1068.45; Chi? = 6.79, df = 3 (P = 0.08); I* = 56%
Test for overall effect: Z=0.51 (P = 0.61)

5.1.2 Postoperative blood loss

Langslet, E 2014 220 1473 105 233 157.3 101 55.9%
Talsnes, O 2013 167 236 162 150 198 172 44.1%
Subtotal (95% CI) 267 273 100.0%

Heterogeneity: Tau® = 0.00; Chi* = 0.88, df = 1 (P = 0.35); I = 0%
Test for overall effect: Z = 0.02 (P = 0.99)

-22.00 [-79.74, 35.74]
49.00 [-22.10, 120.10]
90.00 [42.89, 137.11]
-68.00 [-127.42, -8.58]
75.00 [30.48, 119.52]
3.00 [-41.74, 47.74]
-11.19 [-54.29, 31.91]

-13.00 [-54.65, 28.65]
17.00 [-29.86, 63.86]
0.24 [-30.89, 31.37]

_—

—_

0

4
!

100 50 0 50

100

cemented uncemented
Figure 10. Forest plot for sensitivity analysis of intraoperative blood loss.
cemented uncemented Odds Ratio Odds Ratio
Study or Subgrou Events Total Events Total Weight M-H, Fixed, 95% CI M-H. Fixed, 95% Cl
6.1.1 Short-term postoperative mortality
Deangelis, J. P 2012 1 66 1 64 1.9%  0.97[0.06,15.83] * >
Emery, R. J. 1991 2 27 2 26 36%  0.96[0.13,7.37] *¢ >
Langslet, E 2014 4 108 8 105 14.8% 0.47 [0.14, 1.60] ¢
Sadr, B 1977 5 20 2 20 2.8% 3.00 [0.51, 17.74] >
Santini, S 2005 3 53 2 53  3.6% 1.53[0.25,9.55] ¢ >
Sonne-Holm, S. 1982 11 55 11 57 16.3% 1.05[0.41, 2.66] bl
Talsnes, O 2013 19 162 25 172 40.5% 0.78 [0.41, 1.48] L
Taylor, F 2012 10 80 10 80 16.5% 1.00 [0.39, 2.55]
Subtotal (95% CI) 571 577 100.0%  0.91[0.62, 1.35] —l—
Total events 55 61
Heterogeneity: Chi? = 3.52, df =7 (P = 0.83); I? = 0%
Test for overall effect: Z = 0.45 (P = 0.65)
6.1.2 Postoperative mortality at 1 year
Langslet, E 2014 20 108 30 105 15.1% 0.57 [0.30, 1.08]
Moerman, S 2017 21 110 25 91 13.5% 0.62[0.32, 1.21]
Parker, M. 12010 50 200 56 200 25.5% 0.86 [0.55, 1.34] L
Sadr, B 1977 9 20 4 20 1.3%  3.27[0.80, 13.35] >
Santini, S 2005 13 53 14 53  6.4% 0.911[0.38, 2.17]
Talsnes, O 2013 40 162 51 172 22.7% 0.78 [0.48, 1.26] - "1
Taylor, F 2012 25 80 23 57 11.2% 0.67 [0.33, 1.37]
Vidovic, D 2013 7 38 9 41 4.3% 0.80[0.27,2.42] ¢
Subtotal (95% Cl) 77 739 100.0% 0.78 [0.62, 0.98] -
Total events 185 212
Heterogeneity: Chi? = 5.82, df = 7 (P = 0.56); I = 0%
Test for overall effect: Z=2.15 (P = 0.03)
6.1.3 Postoperative mortality at 2 years
Barenius, B 2018 7 38 7 44 9.9% 1.19[0.38, 3.77] >
Emery, R. J. 1991 8 27 6 26 8.1% 1.40[0.41, 4.81] >
Langslet, E 2014 32 108 36 105 48.2% 0.81[0.45, 1.44] I E—
Taylor, F 2012 35 80 32 80 33.8% 1.17 [0.62, 2.19] S
Subtotal (95% CI) 253 255 100.0%  1.02[0.70, 1.48] ——
Total events 82 81
Heterogeneity: Chi2=1.14, df =3 (P =0.77); > = 0%
Test for overall effect: Z=0.08 (P = 0.94)
6.1.4 Postoperative mortality at 4 years
Barenius, B 2018 10 38 14 44 24.5% 0.77 [0.29, 2.00] l
Langslet, E 2014 53 108 57 105 75.5%  0.81[0.47, 1.39] —
Subtotal (95% Cl) 146 149 100.0% 0.80 [0.50, 1.28] -
Total events 63 71
Heterogeneity: Chiz = 0.01, df =1 (P = 0.92); 1= 0%
Test for overall effect: Z=0.93 (P = 0.35)
Ot5 of7 1 1f5 é

Test for subgroup differences: Chi2 = 1.63, df = 3 (P = 0.65), 12 = 0%

Figure 11. Forest plot for mortality.
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uncemented
Mean SD Total Weight

cemented
Study or Subgroup Mean SD Total

7.1.1 HHS at 3 months

Langslet, E 2014 70.9 185 99 721 19.7 90 25.0%
Prashanth, Y. S 2017 786 10 24 785 6.5 28 29.9%
Vidovic, D 2013 66.74 5.32 30 62.53 5.76 30 45.1%

Subtotal (95% CI) 153 148 100.0%
Heterogeneity: Tau? = 5.08; Chi? = 4.20, df =2 (P = 0.12); I? = 52%
Test for overall effect: Z=0.91 (P = 0.36)

7.1.2 HHS at 6 months

Prashanth, Y. S 2017 825 83 24 825 6.2 28 45.3%
Vidovic, D 2013 72.33 6.63 30 68.11 5.71 30 54.7%
Subtotal (95% ClI) 54 58 100.0%

Heterogeneity: Tau? = 5.51; Chi2=2.62, df =1 (P = 0.11); 1> = 62%
Test for overall effect: Z=1.10 (P = 0.27)

7.1.3 HHS at 1 year

Langslet, E 2014 789 157 90 79.8 17.6 77 25.3%
Prashanth, Y. S 2017 86.2 6 24 852 58 28 40.0%
Vidovic, D 2013 7949 6.9 30 74.44 8.08 30 34.7%

Subtotal (95% CI) 144 135 100.0%
Heterogeneity: Tau? = 4.25; Chi* = 4.09, df =2 (P = 0.13); > = 51%
Test for overall effect: Z=1.15 (P = 0.25)

7.1.4 HHS at 5 years

Langslet, E 2014 76.3 20.9 41
Subtotal (95% CI) 41
Heterogeneity: Not applicable

Test for overall effect: Z =2.47 (P =0.01)

86.2 14.1 37 100.0%

37 100.0%

Test for subgroup differences: Chi? = 8.21, df = 3 (P = 0.04), I? = 63.5%

Mean Difference
1V, Random, 95% ClI

Mean Difference
1V, Random, 95% CI

—

-1.20 [-6.66, 4.26] —
0.10 [-4.57, 4.77]
4.21[1.40, 7.02] ——

1.63 [-1.89, 5.14]

0.00 [-4.04, 4.04]
4.22[1.09, 7.35]
2.31[1.81, 6.43]

t

-0.90 [-6.00, 4.20]
1.00 [-2.22, 4.22]
5.05 [1.25, 8.85]

1.93 [-1.34, 5.19]

-9.90 [-17.75, -2.05]
-9.90 [-17.75, -2.05]

J=s
——

-10 0 10 20
cemented uncemented

-20

Figure 12. Forest plot for Harris hip score.

3.10. Complication

Eleven studies reported complications. Our findings show that
significantly fewer implant-related complications occurred in the
cemented group than in the uncemented group (OR=0.20, 95%
CI 0.13-0.30, P <.00001), with small heterogeneity (x>=13.63;
*=41%, P=.09). However, there was no significant difference
between the cemented group and uncemented group in terms of
cardiovascular complications (OR=1.41, 95% CI 0.90-2.21,
P=0.13, x*=3.88; I*=0%, P=.79), local complications (OR =
1.45,95% CI10.96-2.18, P=.07, x> =6.04; I*=0%, P=.74) and
general complications (OR=0.84, 95% CI 0.62-1.14, P=.26,
X>=6.05; ’=0%, P=.53). The forest plot is presented in
Figure 13.

4. Discussion

Our study showed that there were no significant differences in the
length of hospital stay between the 2 groups, which was
consistent with 2 previous meta-analyses.?*?”! We also found
there is no statistically significant difference in residual pain,
which was different from 2 systematic reviews.>?8! On the one
hand, Xiang ping Luo et al'®! and Azegami et al*®! suggested that
the residual pain in the cemented group was lower than that in the
uncemented group; on the other hand, Guangzhi Ning et al'*®/
showed that cemented hemiarthroplasty did not reduce the risk of
residual pain. Our pooled data from the meta-analysis comparing
cemented with uncemented hemiarthroplasty suggested that the
cemented group is associated with a long operation time. A
previous meta-analysis™®®! reported the same results. However,

Veldman et al®”! reported that the mean operating time was

9 minutes shorter for cementless stems than for uncemented
stems. Many potential factors, such as the type of prosthesis and
doctor’s skill, may affect this clinical outcome. In our study, we
also compared the mortality and HHSs between the 2 groups at
different times. Our findings showed that there was no
statistically significant difference in mortality rate between the
2 groups in terms of short-term postoperative mortality and that
the 1-year mortality in the cement group was lower than that in
the uncemented group; Tao Li et al'*! found that the use of cement
did not increase the mortality 1 year postoperatively. Long-term
mortality may better indicate the difference in mortality between
the 2 groups and our finding showed that there was no
statistically significant difference in mortality rates between the 2
groups at 2 and 4 years. Some studies'**! also showed that there
was no significant difference in the mortality rate between the 2
groups at the 12 month follow-up. Many risk factors, such as
deteriorated preoperative cardiopulmonary function, old age,
and physical reserve, may increase patient mortality.3%3!!
Regarding hip function, due to the various outcome parameters
adopted for the assessment of postoperative hip function, it was
difficult to pool all the results. Therefore, we compared the HHS
at different times using 3 eligible RCTs. Our findings showed that
the HHS at 3 months, 6 months, and 1 year were not significantly
different between the cemented hemiarthroplasty groups and the
uncemented hemiarthroplasty groups. However Vidovic et al*!!
supported the view that cemented hemiarthroplasty should be
used for the management of displaced femoral neck fractures, as
it provides better functional outcomes than uncemented hemi-
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cemented uncemented Odds Ratio Odds Ratio
r r Events Total Even Total Weight M-H, Fix % Cl M-H, Fix % Cl
8.1.1 implant-related complication
Deangelis, J. P 2012 2 66 3 64 2.6% 0.64 [0.10, 3.93] —
Khorami, M 2016 0 22 5 29 41% 0.10[0.01,1.89] ¢
Langslet, E 2014 7 112 11 108 9.3% 0.59[0.22, 1.58] -
Moerman, S 2017 8 110 19 91 17.1% 0.30[0.12, 0.72] -
Parker, M. 12010 2 200 18 200 15.8% 0.10 [0.02, 0.45] - -
Sadr, B 1977 1 11 10 14 71% 0.04[0.00,042] ¥
Santini, S 2005 1 53 2 53 1.7% 0.49 [0.04, 5.58]
Sonne-Holm, S. 1982 3 35 16 40 12.1% 0.14 [0.04, 0.54] - -
Taylor, F 2012 5 80 36 80 30.0% 0.08 [0.03, 0.22] - &
Subtotal (95% ClI) 689 679 100.0% 0.20 [0.13, 0.30] <&
Total events 29 120
Heterogeneity: Chi? = 13.63, df = 8 (P = 0.09); I = 41%
Test for overall effect: Z = 7.54 (P < 0.00001)
8.1.2 cardiovascular complication
Deangelis, J. P 2012 2 66 1 64 3.0% 1.97 [0.17, 22.26]
Emery, R. J. 1991 1 27 0 26 1.5% 3.00[0.12, 77.03]
Khorami, M 2016 3 22 1 29 2.3% 4.42[0.43, 45.76]
Langslet, E 2014 5 112 1 108 3.0% 5.00[0.57, 43.52] -
Moerman, S 2017 18 110 12 91 33.5% 1.29[0.58, 2.84] -
Parker, M. 12010 11 200 12 200 34.5% 0.91[0.39, 2.12] —
Santini, S 2005 4 53 2 53 5.6% 2.08[0.36, 11.88] - 1
Taylor, F 2012 7 80 6 80 16.7% 1.18 [0.38, 3.69] -~
Subtotal (95% CI) 670 651 100.0% 1.41 [0.90, 2.21] >
Total events 51 35
Heterogeneity: Chiz = 3.88,df =7 (P =0.79); 7= 0%
Test for overall effect: Z=1.51 (P = 0.13)
8.1.3 local complication
Deangelis, J. P 2012 1 66 1 64 2.6% 0.97 [0.06, 15.83]
Khorami, M 2016 1 22 1 29 2.1% 1.33[0.08, 22.57]
Langslet, E 2014 4 112 1 108 2.5% 3.96 [0.44, 36.04] -1 -
Moerman, S 2017 19 110 12 91 28.1% 1.37[0.63, 3.01] -
Parker, M. 12010 15 200 13 200 31.1% 1.17 [0.54, 2.52] —m
Prashanth, Y. S 2017 4 24 0 28 1.0% 12.51[0.64, 245.44] ’
Sadr, B 1977 0 11 2 14 5.5% 0.22[0.01, 5.02]
Santini, S 2005 1 53 0 53 1.3% 3.06 [0.12, 76.76]
Sonne-Holm, S. 1982 13 35 9 40 13.6% 2.04 [0.74, 5.59] T
Taylor, F 2012 4 80 5 80 12.3% 0.79 [0.20, 3.05] -
Subtotal (95% CI) 713 707 100.0% 1.45[0.96, 2.18] >
Total events 62 44
Heterogeneity: Chi? = 6.04, df =9 (P = 0.74); 7= 0%
Test for overall effect: Z=1.78 (P = 0.07)
8.1.4 general complication
Deangelis, J. P 2012 5 66 8 64 8.4% 0.57 [0.18, 1.86] - 1
Emery, R. J. 1991 7 27 5 26 4.2% 1.47 [0.40, 5.40] -1
Khorami, M 2016 1 22 2 29 1.8% 0.64 [0.05, 7.58]
Langslet, E 2014 6 112 9 108 9.6% 0.62 [0.21, 1.81] - 1
Moerman, S 2017 45 110 32 91 23.0% 1.28[0.72, 2.27] I
Parker, M. 12010 15 200 28 200 28.8% 0.50 [0.26, 0.96] =
Santini, S 2005 15 53 17 53 13.6% 0.84 [0.36, 1.92] -
Taylor, F 2012 11 80 11 80 10.6% 1.00 [0.41, 2.46] -1
Subtotal (95% ClI) 670 651 100.0% 0.84 [0.62, 1.14] <
Total events 105 112
Heterogeneity: Chi? = 6.05, df =7 (P = 0.53); 1= 0%
Test for overall effect: Z=1.13 (P = 0.26)
0.01 0.1 1 10 100

Test for subgroup differences: Chi? = 56.72, df = 3 (P < 0.00001), I = 94.7%
Figure 13. Forest plot for complication.
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arthroplasty. However, in Langslet et al,"" ' a 5-year follow-up of

a randomized trial showed that the HHSs at 5 years were higher
in the uncemented group than in the cemented group (86.2 vs
76.3; mean difference 9.9; 95% CI, 1.9-17.9). Finally, we
compared the incidence of complications between the 2 groups.
In total, 9 of the included studies reported implant-related
complications and the pooled results showed that cemented
hemiarthroplasty has a lower risk of implant-related complica-
tions compared with uncemented hemiarthroplasty with small
heterogeneity. Jameson et al'®?! reported that the uncemented
group had more intraoperative and postoperative prosthesis
loosening, periprosthetic fractures, and dislocation. Previous
studies!**3%¢! also concluded that cemented stems have fewer
implant-related complications than cementless stems. Therefore,
surgeons should pay attention to these possible implant-related
complications before surgery. We also found no significant
difference between the cemented group and the uncemented
group in term of local complications and general complications.
This suggests that cement has little, if not no, effect on local
complications and general complications. It is worth considering
that there is no difference in the rate of cardiovascular
complications between the 2 groups. Some previous stud-
ies!”37:381 reported that the cement prosthesis may increase the
risk of hypoxemia and transient hypotension, cardiovascular
accidents, and pulmonary embolism. Therefore, high-quality
evidence and well-designed RCTs are still necessary.

Compared with previous meta-analyses, there are some
advantages to our study. First, we used an exhaustive search
strategy and more strict inclusion criteria. A total of 15 newly
published, high-quality RCTs were strictly included in this study
to provide more effective evidence. Second, our study analyzed
clinical outcomes including the length of hospital stay, operation
time, reoperation rate, residual pain, blood loss, mortality, HHS,
and complications. Mortality was further stratified into short-
term postoperative mortality and mortality at 1 year, mortality at
2 years, and mortality at 4 years postoperatively. Complication
were also divided into 4 subgroups: implant-related complica-
tions, cardiovascular complications, local complications, and
general complication. It can reduce the potential bias risk from
pooling all kinds of mortality and complications. Third, the HHS
was used as to evaluate hip function to reduce the deviation of
descriptive analysis.

However, our research still has some limitations. The
limitations of this meta-analysis involve the restrictions on the
publication language, the uniformity of the surgery administra-
tion programme and rehabilitation scheme, and the small sample
size of the included studies. The distorting effects of location bias
and publication bias on systematic reviews and meta-analyses are
well documented.!**~*! The variety of methods used to assess the
functional results in the included studies, made it difficult to carry
out a quantitative synthesis of the functional results. Due to
certain features of the surgery techniques, it is impossible to blind
orthopedic surgeons. Consequently, caution should be taken
when interpreting the estimates of this meta-analysis. Finally, our
evidence showed considerable statistical heterogeneity for several
outcomes across the trials; however, the regression analysis and
sensitivity analysis suggested that the results were stable.

5. Conclusions

Cemented hemiarthroplasty for elderly patients with displaced
fracture of femoral neck may acquire better functional results.
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