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ABSTRACT

Background: Roughly 50% of all hip fractures are femoral neck fractures, these fractures are subtype of intracapsular
hip fractures. Elderly patient's femoral neck fracture is typically the consequence of a straightforward fall from standing
height with low energy. Total hip arthroplasty (THA) versus hip hemiarthroplasty (HHA) is a topic of controversy that
sparked discussions over half century ago, between these two types technique have own advantages and disadvantages.
Methods: A comprehensive search conducted across major electronic databases for relevant studies published from
2014-2024. Studies THA with HA for elderly patients with femoral neck fractures were included. Data regarding study
characteristics, surgical techniques, outcomes, and garden classification were extracted and analyzed using appropriate
statistical methods. Our primary outcomes were surgical duration, functional outcome and complications.

Results: The initial search yielded total 825 studies, which 7 studies met the inclusion criteria, consisting of total 747
patients THA and HA for elderly patients with femoral neck fractures. THA had longer surgery duration compared with
HA (MD=32.48, 95% CI:5.13 to 59.83, p=0.02). THA showed better ratings Harris hip score (HHS) during a year
follow-up periods (MD=2.31, 95 CI1:0.42 to 4.21, p=0.02). There was no significant difference in complications.
Conclusions: THA advantageous over hemiarthroplasty in the terms of HHS but HA favoured in surgical duration.
Ultimately, only large well-conducted studies will result in improvements in the outcomes of treatment and resolve the
longstanding controversy of whether THA or HA is the preferred treatment modality for femoral neck fracture in
elderly.
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INTRODUCTION

Roughly 50% of all hip fractures are femoral neck
fractures and 75% of it are displaced. These fractures are a
subtype of intracapsular hip fractures, which are defined as
bone fractures that occur inside the joint capsule and
usually result in injury to the femoral head's blood supply.
Global hip fracture rates are predicted to increase to 1.7
million by 2025 and 6.2 million by 2050.* Elderly patient's
fracture is typically the consequence of a straightforward
fall from a standing height.2 These fractures significantly
affect the patient's personal dependence, mobility, and

quality of life in addition to the overall expense of
healthcare globally due to the high risk of mortality and
morbidity following injury. The actual percentages are
even higher because, even in selected patients, the one-
year death rate following a femoral neck fracture range
from 14% to 36%.3 Alcohol consumption, corticosteroid
abuse, female gender, injury mechanism, neck femur
anatomy, and bone density are the most significant risk
factors include.* The most often used classification scheme
for intracapsular femoral neck fractures is the Garden
classification, which is divided into four stages: type | is
an incomplete fracture or valgus impacted fracture, type Il
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is a complete fracture without displacement, type Il is a
complete fracture with partial displacement of fracture
fragments, and type IV is a complete fracture with total
displacement of fracture fragments, allowing the femoral
head to rotate back to its anatomical position within the
acetabulum.2

Hip arthroplasty is the most common surgical procedure
for displaced femoral neck fractures in older patients.
Other surgical alternatives include multiple screw fixation,
sliding hip screw, and intramedullary nail, which are
frequently employed in younger individuals.> For elderly
individuals with misplaced femoral neck fracture who are
relatively healthy, lucid, and active, total hip arthroplasty
(THA) is the preferable operation as it entails replacing the
complete hip joint. In the other hand, hip hemiarthroplasty
(HHA) these advanced procedures contribute significantly
to the treatment by aiming to improve mobility and reduce
pain by replacing only the femoral head and leaving the
acetabulum intact to articulate with a big metal head.®
THA versus hemiarthroplasty (HA) is a topic of
controversy that sparked discussions over half a century
ago.” Reduced dislocation rates, simpler surgery, quicker
recovery periods, less blood loss, and lower costs initial
expenditures are among the benefits of HA over THA that
have been reported.® According to patient-reported
outcomes, THA was found to be a more satisfactory
operation with higher postoperative Harris hip scores
(HHS) following surgery. Additionally, patients who
underwent THA reported less pain and greater pleasure
than those who underwent HA treatment.*®

The aim of this meta-analysis is to thoroughly assess and
compare the results of THA with HA for elderly patients
with femur neck fractures. In order to help clinicians, make
decisions that are specific to each patient's needs, we hope
to synthesize the available evidence in order to clarify the
subtle advantages, disadvantages, and clinical
considerations associated with each technique. We also
hope to update and analyzed current outcomes and
evidence using the most recent study.

METHODS
Search strategy and study selection

This meta-analysis conducted following the preferred
reporting items for systematic reviews and meta-analyses
(PRISMA) guidelines. The search was performed in
August 2024 (focusing on 2014-2024 RCT research) on
Pubmed, Cochrane library and Science Direct. The search
strategy used keywords conforming to medical subject
headings (MeSH) to identify relevant articles. The search
terms used were "(elderly) and (femoral neck fracture or
fracture of femoral neck) and (total hip arthroplasty or
THA or total hip replacement or THR) and (hip
hemiarthroplasty or HHA)." The present study was
conducted according to the preferred reporting items for
systematic reviews and meta-analysis (PRISMA).1® A
preliminary guideline protocol was compiled: P (patient):

femoral neck fracture; | (intervention): total hip
arthroplasty (THA); C (comparison): hip hemiarthroplasty
(HHA); O (outcomes): surgical duration, functional
outcome and complications.

Inclusion and exclusion criteria

The following inclusion criteria had to be met: randomized
control trial research, patients aged 60 years or older with
femoral neck fracture, inclusion of a treatment arm
receiving any form of HA and THA, and data published in
English and full text.

Studies not in English, <60 years age, other surgical
technique except THA and HA, and all study except RCT
were excluded.

Methodological quality assessment

For the methodological quality assessment, the Review
Manager Software version 5.4 was used. Two authors
independently performed the assessment. The Cochrane
risk of bias assessment (RoB) tool analyses the included
articles with regard to five aspects: selection bias (random
sequence generation and allocation concealment),
performance bias, detection bias, attrition bias, and
reporting bias, shown in Figure 2.

Data extraction and analysis

Author examined all the identified studies and extracted
data using a predetermined form. We recorded the first
author, year, study design, enrolled sample number, age,
sex, surgical treatment methods, surgical duration, HHS,
dislocation rate, secondary procedure rate, 1-year
mortality rate and post-operative infection rate. Statistical
analysis was conducted using Review Manager version
5.4.1, employing a random-effects model to assess
heterogeneity between studies. Forest plots were used to
visualize outcomes, and significance was determined at
p<0.05.

RESULTS

A total of 825 articles from 3 databases were initially
identified. Total 56 study removed after duplication, 524
excluded by title and abstract, 213 excluded because non-
RCT study, and 25 excluded because did not meet the
inclusion criteria.  Subsequently, after underwent
assessment, 7 studies met the eligibility criteria with a total
of 747 patients.**'” PRISMA flow chart shown in Figure
1 and risk of bias assessment is shown in Figure 2. The
demographic characteristics are outlined in Table 1.

Surgical duration

Four studies reported data on surgical duration (mean data
in minutes) between THA versus HA for femoral neck
fracture in elderly including 330 total patients.t%131417
Heterogeneity exists between the four studies
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(Chi®=241.96, df=3, p<0.00001, 1>=99%) using a random-
effects model. It shows that surgical duration in HA group
shorter than THA group, and the difference is statistically
significant (MD=32.48, 95% CI: 5.13 to 59.83, p=0.02)
(Figure 3).

Harris hip score (functional outcome) a year post-
operative

Four studies reported the HHS a year post-
operative.1+131417 The HHS ranges from 0 to 100 points
and include function, pain, deformity and the range of
motion. The higher the score, the better the outcome for
the individual.®® Heterogeneity exists between the four
studies (Chi>=3.72, df=3, p=0.29, 1?=19%) using a
random-effects model. It shows that patients treated with
THA reported statistically significantly higher HHS
(MD=2.31, 95% ClI: 0.42 to 4.21, p=0.02) (Figure 4).

Post-operative complications

In this section consist of a year mortality rate, secondary
procedure after the main surgery (include closed reduction
and open reduction), post-operative hip dislocation and
post-operative infection (include superficial and deep
tissue infection).

A year mortality rate

Four studies reported data on a year mortality rate between
THA versus HA for femoral neck fracture in elderly
including 511 total patients.*21>% Heterogeneity exists
between the four studies (Chi?=2.35, df=3, p=0.50, 1>=0%)
using a random-effects model. It shows that there is no
significant difference one-year mortality rate in THA

group and HA group, (MD=0.90, 95% CI: 0.53 to 1.52,
p=0.70) (Figure 5).

Secondary procedure

Four studies reported data on secondary procedure
between THA versus HA for femoral neck fracture in
elderly including 379 total patients.!*51" Heterogeneity
exists between the four studies (Chi?=5.15, df=3, p=0.16,
12=42%) using a random-effects model. It shows that there
is no significant difference secondary procedure in THA
group and HA group, (MD=0.64, 95% CI: 0.13 to 3.14,
p=0.58) (Figure 6).

Post-operative hip dislocation

Four studies reported data on post-operative hip
dislocation between THA versus HA for femoral neck
fracture in elderly including 361 total patients.t3
Heterogeneity exists between the four studies (Chi?=4.96,
df=3, p=0.18, 1>=39%) using a random-effects model. It
shows that there is no significant difference post-operative
hip dislocation in THA group and HA group, (MD=0.77,
95% Cl: 0.12 to 4.94, p=0.79) (Figure 7).

Post-operative infection

Four studies reported data on post-operative infection
between THA versus HA for femoral neck fracture in
elderly including 319 total patients.**!6" Heterogeneity
exists between the four studies (Chi?=0.26, df=2, p=0.88,
12=0%) using a random-effects model. It shows that there
is no significant difference post-operative infection in
THA group and HA group, (MD=1.17, 95% CI: 0.38 to
3.61, p=0.78) (Figure 8).

Identification of studies via databases and registers

Records identified from:
Science Direct (n = 568)
Cochrane (n = 51)

Total (n = 825)

Records removed before
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Figure 1: Prisma flow chart of literature search.

International Surgery Journal | December 2024 | Vol 11 | Issue 12  Page 2065



Cahyadi NIT et al. Int Surg J. 2024 Dec;11(12):2063-2069

H]
]

Random sequence generation (selection bias)
Allocation concealment (selection bias)
Blinding of participants and personnel (performance hias)

Blinding of outcome assessment (detection bias)

Charmmout 2019

Incomplete outcome data (attrition bias)

Fusheng 2017

loria 20149

Selective reporting (reporting bias)

Parker 2019

Other bias

|

Sonaje 2017

' '
25% a0% Ta% 100%

[=}

k)

Tol 2017

B0 08 O O|®|renomsemenegensrsion elecionbies)

OO/~ |9 @ i oipartvivants and gersomel periomznce i)

. . . . . ~ . Hlocaion cancealment (selecfion bias)

Uka) 2019

80-=~0

H
2
=
£

-

-

®

-

-

®

-

B O O8O 6|O nomiuoms s
000|606 ot

| -Low risk of bias I:lUnclear risk of bias -High risk of hias |

Figure 2: Risk of bias graph and summary of the included studies.

Table 1: The characteristics of included studies.

Countr Patients Garden Total I
_ _ y THA HHA HHA classification patients/male |
Sonaje*! 2017 India 20 20 66.4 (60-74)  65.3 (61-73) H-1v 40/13
Tol®2 2017 Netherlands 115 137 82.1+6.3 80.3+6.2 N/A 252/47
Fusheng®® 2017  China 38 38 76.16+£6.53  75.45+6.52 N/A 76/27
Chammout'* 2019  Sweden 60 60 85+4 86+4 "n-1v 120/30
lorio®® 2019 ltaly 30 30 82+4 83+3 "-1v 60/25
Parker?® 2019 UK 52 53 77.1(67-89) 77.1(60-89) N/A 105/20
Ukaj*’ 2019  Kosovo 47 47 78.11+5.4 77.64+4.7 N/A 94/68%
THA HA Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Chamtmout 2018 aa 25 60 T 19 B0 24.0% 2Z.00[14.05, 29.95] -
Fusheng 2017 10711 17.34 38 71.84 1832 38 240% 352V [2F14,43.40] -
Sonaje 2017 1191 1675 20 5818 a7 20 248% BY30[59.03,75.57] -
Ukaj 2018 B3.72 516 A7 BYTTY 4497 47 254% 5.95[3.88, 8.07] -
Total (95% CI) 165 165 100.0% 32.48 [5.13, 59.83] -
Het ity: Tau®= 765.68; Chi®= 241.96, df= 3 (F = 0.00001}), == 99% ; f f t
T;S?;E?Es:rlall e?rzct: 7=233 (PI: 0.02) -1Fua?\f0u-r20ﬂ'HA] UFaVDSPS [H;]DD

Figure 3: Analysis of surgical duration between two groups.

THA HA Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI I, Random, 95% CI
Chammout 2019 T4 168 56 1 16 a0 9.0% 3.00[-310,9.10]
Fusheng 2017 8945 4188 38 B8BTY 4.3 38 483% 0.71 [-1.41, 2.83]
Sonaje 2017 a8 a.7h 20 8385 B.62 20 203% 4.15[0.30, 8.00] e —
Ukaj 2019 92.28 716 39 8845 827 33 225% 383022 7.44] I
Total (95% CI) 153 141 100.0% 2.31[0.42, 4.21] <&
Heterogeneity: Tau®= 0.78; Chi®= 3.72, df= 3 (P = 0.29); F=19% _250 _150 p 150 2’0
Test for overall effect 2= 233 (P=0.02) Favours [HA] Favours [THA]
Figure 4: Analysis of a year post-operative Harris hip score between two groups.
THA HA Odds Ratio Odds Ratio
Study or Subgroup Events Total Bwvenmts Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
lario 2019 4 30 5 30 13.5% 077 [0.19, 3.20]
Farker 2015 4 52 2 53 9.0% 213 [0.37, 12.14]
Tol 2017 16 1145 18 137 521% 1.07 [0.52, 2.20]
Ukaj 2019 T 47 12 47 25.4% 0.51 [0.18,1.44]
Total (95% CI) 244 267 100.0% 0.90 [0.53, 1.52]
Total events a1 ar
Heterogeneity: Tau= 0.00; Chi®= 2.35, df= 3 (P = 0.503; I*= 0% k t T t |
Test for overall effect Z=039 (P =0.70} 0.o1 Fg'\jours rI'HA]1 Favours “_?AD] 1on

Figure 5: Analysis of a year mortality rate between two groups.
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THA HA Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Chammout 2019 1 60 3 B0 268% 0.32[0.03, 3.19] &
lorio 2019 0 30 1 30 17.2% 0.32[0.01, 8.24]
FParker 2019 4] 52 2 83 3ET% 3.33 [0.64 17.30] T
Ukaj 2019 0 47 3 47 19.3% 0.13[0.01, 2.66] e
Total (95% CI) 189 190 100.0% 0.64 [0.13, 3.14] ~aiii-—
Total events T 9
Hetarogeneity: Tau®=1.09; Chif=8.15, df= 3 (P = 0.16); F= 42% I t t {
Test for overall effect: Z=0.95 (P = 0.58) 0.001 Fa'u'DL?I:; [THA] Fa'u'-:-u:'s? [HA] 1000
Figure 6: Analysis of secondary procedure between two groups.
THA HA Odds Ratio Odds Ratio
Study or Subgroup Events Total Bvents Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Chammout 2019 a g0 1 G0 21.8% 0.33[0.01, 8.21]
Fusheng 2017 1 38 il 3|/ TR 3.08([012, 73.02]
lario 2019 o a0 5 0 24.4% 0.0 [0.00, 1.44] - =
Parker 2019 3 52 1 53 321% 3.18[0.32, 31.65] e
Total (95% CI) 180 181 100.0% 0.77 [0.12, 4.94] i
Total events 4 T
Heterogeneity: Tau®=1.41, Chi*= 4 96, df= 3 (P =018}, F=39% f t t |
Testfor overall effect 2= 027 (P= 073 0.001 Fa'\-'EIL?I:; [THA] Fa'v'C-LIT'Sl? [HA] toog
Figure 7: Analysis of post-operative hip dislocation between two groups.
THA HA Odds Ratio Odds Ratio
Study or Subgroup  Bvents Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% Cl
Charmmout 2019 3 aq] 3 G0 47.0% 1.00[0.19, 5.16]
Farker 2019 2 52 2 83 MTF% 1.02[0.14, 7.52]
Ukaj 2018 2 47 1 47 21.3% 2.04[0.18, 23.39] e R —
Total (95% CI) 159 160 100.0% 1.17 [0.38, 3.61] e
Total events T B
Heterogeneity: Tau = 0.00; Chif=0.26,df=2 (P=088) F=0% 'D.Dm D!1 1'D 1DDD'
Test for overall effect Z=0.28 (F=0.78) Favours [THA] Favours [HA]

Figure 8: Analysis of post-operative infection between two groups.

DISCUSSION

Studies from seven RCTs including a total of 362 patients
treated with THA and 385 patients treated with HA were
included in this investigation. surgery duration, HHS,
dislocation rate, secondary procedures, rate of 1-year
mortality, and rate of post-operative infection were among
the outcomes that were looked at. When comparing the
THA group to the HA group, our meta-analysis revealed
no statistically significant difference in the rates of
dislocation, secondary procedures, 1-year mortality, and
post-operative infection. In comparison to the THA group,
the HA group had a shorter surgical duration (MD=32.48,
95% CI: 5.13 to 59.83, p=0.02). One-year follow-up HHS
revealed that the THA group had statistically substantially
higher scores than the HA group (MD=2.31, 95% CI: 0.42
to 4.21, p=0.02).

The decision between HA and THA is a concern mostly
for patients 60 years of age and older, for whom there is
debate regarding the best course of action. For many years,
there has been a heated discussion about the best course

for treating a recent femur neck fracture. There is general
agreement that internal fixation is better for people under
60 years of age, while HA is better for older patients who
are dependent and have a short lifespan. THA is linked to
very good functional outcomes, but at the expense of
increased rates of comorbidities, including instability.>’
Four studies that include surgical duration shown which
HA had shorter duration than THA consistence with our
results.!131417 This result was expected, since HHA
requires less operative installation steps. Indeed, even if
there is little variability within-technique operating time,
the overall estimated effect was strongly in favour of the
HHA group. We consider the main reasons are that HA
requires less operative installation steps of cup preparation
and implantation. Three meta-analysis by Burgers et al,
Hsiao-Ma et al and Ekhtiari et al reported that HA also had
shorter operative time than THA.318.19

Many studies have proved better outcomes in THA group
in terms of HHS, a study by Tang et al created subgroups
depending on follow-up durations and found that the THA
group had higher score compare with HA group in medium
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term (1-5 years) but no difference in short term (<6
months) or long term (>9 years).?> The Harris hip score
was assessed in order to look into hip function, bigger
score means better outcome for the patients. Another HHS
were reported Yu et al in the THA at the 1, 3, and 4-year
follow-up.?’ Even Burgers et al which included over 300
patients, discovered statistically better HHS in the THA
group.® The same results reported from our study, HHS
favored THA group compare with HA group. The current
meta-analysis showed that the Harris hip score had a more
positive impact on THA. Our studies that include
dislocation rate post-operative shown no significant
difference within these two groups.*' As one of the
primary causes of revision, dislocations are a constant
source of concern for clinical physicians. A statistically
significant decrease in the dislocation rate was noted in the
HA group, according to a study by Migliorini et al.” The
weight distribution was variable in the forest plot, with
confident intervals largely overlapping. The study by
Burgers et al, dislocations involving nearly 800 patients
were analyzed, and the reduced risk ratio favoring HA was
2.53.3 Similarly, Yu et al discovered that the HA group had
a risk ratio of 1.99.% Dislocation at 1, 2, 4, and more than
4 years of follow-up was analyzed by Wang et al.® Only
at 4 years did they discover a statistically significant minor
reduction (risk ratio of 0.2) in favor of the HHA group.
After studying dislocations in 1122 patients, Zi-Sheng et al
discovered a statistically significant risk ratio of 0.49 that
favored the HHA group.*

Our study's 1-year mortality rate was not statistically
significant between groups, and other meta-analyses
produced similar findings by Migliorini et al, Lewis et al
and Yoo et al.”?%? In the meantime, Hsiao Ma
investigation revealed that all causes of death were
recorded in the first year after.'® Included were six studies
with a 1-year mortality rate and 396 THA and 431 HA
operations and HA group had a greater 1-year mortality
rate (OR=1.644, 95% CI: 1.120 to 2.414, 1,=0). Four
studies that include secondary procedure or revision
shown no significant difference within these two groups.+
171n the following research, different ultimate results were
reached. Study by Yu et al found a statistically significant
halved risk ratio of revision in the HA group, but Burgers
et al did not find any differences at the 1-year follow-
up.32 Wang et al conducted follow-up subgroup analyses
as part of their meta-analysis.?® Likewise, they discovered
that the THA group benefited from prolonged follow-up
(risk ratio 3.3 at >4-year follow-up). The post-operative
infection rate in our investigation was not statistically
significant across groups, according to three studies.'46:%7
In accordance with meta-analysis study by Tang et al, five
studies that reported post-operative infection rate, with 967
THA and 974 HA procedures.?® Data from these five
studies showed a non-significant result between two
groups p=0.929.

It was also necessary to note that there are certain
limitations. First, the patient characteristics vary across the
research. Second, several different outcome criteria and

techniques for presenting the findings were applied. As a
result, analysis of interesting parameters was not possible.
Thirdly, our data only reported short terms results, even
though our data indicated a difference between short-term
outcomes in functional outcomes. Consequently, future
research should take into account multicentered and large
population-based designs, and more targeted and
published long-term follow-up surveys are needed.

CONCLUSION

This study including the most recent evidence shows that
in a selected group of patients suffering displaced femoral
neck fractures, THA may be advantageous over HA in the
terms of HHS but HA favoured in surgical duration.
Ultimately, only large, welldesigned and well-conducted
studies will result in improvements in the outcomes of
treatment and resolve the longstanding controversy of
whether THA or HA is the preferred treatment modality
for femoral neck fracture in elderly.
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