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ARTICLE INFO ABSTRACT

Background: The treatment for elderly patients with displaced femoral neck 
fractures differ greatly throughout the world, but mainly include internal fixation and 
total hip arthroplasty. However, whether internal fixation or total hip arthroplasty is more 
appropriate for displaced femoral neck fractures in elderly patients is still being debated. 
The purpose of this study is to compare, in a meta-analysis, the clinical effectiveness 
of internal fixation with total hip arthroplasty for treatment of displaced femoral neck 
fractures.

Materials and Methods:  We systematically searched six electronic databases 
(Medline, Embase, Clinical, Ovid, BIOSIS and Cochrane registry of controlled clinical 
trials) to identify randomized controlled trials (RCTs) published up to September 2020 
in which internal fixation was compared with total hip arthroplasty for the treatment of 
displaced femoral neck fractures. Effective data were extracted after the assessment of 
methodological quality of the trials. Then, we performed the meta-analysis.

Results: Twelve relevant RCTs with a total of 1694 patients were included. Compared 
with internal fixation, total hip arthroplasty reduced the risk of the major complications 
(P=0.007), lower the incidence of reoperation (P<0.00001) and provided better functional 
recovery (P<0.00001). However, no significant difference was identified between the two 
groups regarding the patient mortality (P=0.55).

Conclusions: The meta-analysis revealed that total hip arthroplasty can reduce the 
risk of major complications, the incidence of reoperation and provide better functional 
recovery compared with internal fixation, but it does not reduce mortality.
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Introduction
The treatment for elderly patients with displaced femoral 

neck fractures differ greatly, mainly include internal fixation and 
hip arthroplasty [1,2]. It is well known that hip function following 
uneventful healing of a displaced femoral neck fracture will always 
be better than that following total hip arthroplasty [3,4]. Internal 
fixation retains the femoral head and the natural hip joint, provided 
that the fracture unites and the head does not undergo avascular 
necrosis [5,6]. But some authors favor total hip arthroplasty 
because the replacement of the femoral neck can decrease the rate  

 
of revision surgery and the complications related to healing of the 
fracture [7]. Whether internal fixation or total hip arthroplasty is 
more appropriate for displaced femoral neck fractures in elderly 
patients is still being debated. We therefore conducted the meta-
analysis to evaluate clinical outcomes reported in all available 
related RCTs in patients treated with either internal fixation or 
total hip arthroplasty for displaced femoral neck fractures. We 
believe this meta-analysis will yield stronger evidence for clinical 
treatment, either internal fixation or total hip arthroplasty, for 
elderly patients with displaced femoral neck fractures.
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Materials and Methods
Search Methods

Up to September 2020, all published RCTs comparing internal 
fixation with total hip arthroplasty for the treatment of displaced 
femoral neck fractures were searched for by two authors 
independently. We performed the research of Medline, Embase, 
Clinical, Ovid, BIOSIS and Cochrane central registry of controlled 
trials. Publication language was limited to English. Key words used 
for search were as follows: femoral neck fractures, hip fractures, 
internal fixation, total hip arthroplasty, randomised controlled 
trials and randomization.

Criteria for Selected Trials

Two reviewers checked titles and abstracts identified from the 
database. Items for which could not be decided based on titles and 
abstracts were retrieved the full text for second-round selection. 
All randomized controlled clinical trials (RCTs) comparing internal 
fixation with total hip arthroplasty for the treatment of displaced 
femoral neck fractures were taken into consideration. Multiple 
publications of the same study were not included. We included only 
studies meeting the following criteria:

a)	 Randomised controlled trails comparing internal fixation 
with total hip arthroplasty.

b)	 Patients aged 60 years or over with an acute displaced 
fracture of the femoral neck (Garden stage III or IV fractures).

c)	 Reported clinical outcomes, such as mortality, fracture-
related complications and revision surgery.

d)	 Patients with normal mental state.

We excluded retrospective studies, cohort studies and clinical 
controlled studies. Studies without effective reporting of primary 
results and those with inadequate data for meta-analysis were also 
excluded.

Data Extraction

Two reviewers participated in the extraction of relevant data 
from the included reports. One reviewer extracted all relevant 

data onto a table; a second reviewer checked the data. A third 
reviewer was consulted for the final decision if any disagreement 
on eligibility existed between the first two reviewers.

Methodological Assessment

The modified Jadad scale was used as the methodological 
assessment for the study [8]. There are eight items designed to assess 
randomization, blinding, withdrawals and dropouts, inclusion and 
exclusion criteria, adverse effects and statistical analysis. The score 
could range from 0 to 8. Scores of 0～3 indicate poor to low quality 
and 4～8 good to excellent quality. Critical appraisal was conducted 
by one viewer and was verified by another.

Outcomes for Meta-Analysis

The data of interest included the following categories: 

a.	 Mortality.

b.	 The major complications.

c.	 The incidence of reoperation.

d.	 Functional recovery.

Statistical Analysis

Dichotomous variables are presented as relative risk (RR) and 
continuous variables as mean difference (MD), both with 95% 
confidence intervals (CI) and probability value. These data were 
calculated when one outcome was assessed in different ways in 
different trials. The meta-analysis was performed by Rev Man 5.3 
software for outcome measures. A level of p≤0.05 was considered 
statistically significant.

Results

Search Results

The process of searching relevant literature and the results is 
shown in Figure 1. Twelve published RCTs [3,7,9-18], with a total of 
1694 patients were included according to the inclusion criteria. The 
characteristics of the studies and participants are listed in Table 1.

Figure 1: Study selection process.
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Table 1: General information on randomized controlled trials (RCTs) included.

Source, year Cases (IF/THA) Sex ratio (M/F) Age (IF/THA) (year) Follow up (year) Jadad scores

Cao [3], 2014

Johansson [7], 2014

Blomfeldt [9], 2005

Neander [10], 1997

Skinner [11], 1989

Ravikumar [12], 2000

Johansson [13], 2000

Leonardsson [14], 2010

Keating [15], 2006

Jonsson [16], 1996

Mouzopoulos [17],2008

128/157

78/68

53/49

9-Nov

91/90

91/89

50/50

217/103

69/69

24/23

38/37

132/153

35/111

20/82

15-May

18/163

18/162

26/74

68/252

35/103

Nov-36

21/54

77/76

84/84

80/80

86/77

81/81

80/81

84/84

82/82

74/75

79/80

75/73

5.0

15

4

1.5

1

13

2

10

2

2

4

5

6

6

6

4

6

6

6

6

6

6

Chammout [18], 2012 57/43 21/79 79/78 17 6

Results of Methodological Quality

As it is indicated that most studies achieved high quality 
by modified Jadad scale. All the designs scored≥4, but the main 

shortcoming reflected in nearly all studies was the lack of blinding 
method, which might lead to a certain degree of detection bias. All 
the participants in the included studies had performed the follow-
up more than two years exclude the two studies [10,11].

Meta-Analyses Results

Figure 2: Mortality in THA group and IF group. 

We found no differences in patient mortality (RR, 0.98; 95% CI, 
[0.90, 1.06]; P=0.055, Figure 2) for total hip arthroplasty compared 
with internal fixation. There was no significant heterogeneity 
(P=0.90; I2=0%) between the studies, so we used a fixed effect 
model for the meta-analysis of mortality. Total hip arthroplasty was 

associated with a lower risk of subsequent reoperations (RR, 0.30; 
95% CI, [0.19, 0.45]; P＜0.00001, Figure 3) compared with internal 
fixation. Substantial heterogeneity was observed (P=0.0006; I2 = 
66%), so we used a random-effect model here.

http://dx.doi.org/10.26717/BJSTR.2021.33.005464
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Figure 3: Reoperations in THA group and IF group. 

Total hip arthroplasty was associated with a lower incidence of 
major complications (RR, 0.66; 95% CI, [0.49, 0.89]; P=0.007, Figure 
4) compared with internal fixation. Substantial heterogeneity was 
observed (P＜0.00001; I2 = 82%), so we used a random-effect 
model. Functional recovery was better (RR, 1.64; 95% CI, [1.42, 
1.89]; P＜0.00001, Figure 5) in patients treated with total hip 

arthroplasty than in those treated with internal fixation. There was 
no significant heterogeneity (P=0.64; I2=0%) among the studies, 
so we used a fixed effect model for this analysis. Four studies, 
with a total of 455 patients provided patient function outcomes 
postoperatively.

Figure 4: Major complications in THA group and IF group.

http://dx.doi.org/10.26717/BJSTR.2021.33.005464
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Figure 5: Postoperative function in THA group and IF group.

Discussion
Some basic epidemiological information of the participants 

can be derived. It is noticeable that the number of total hip 
arthroplasty was almost equivalent to the internal fixation group 
except Leonardsson (1:2) [14]. Secondly, the male-female ratio of 
most studies was almost 3:1 except Cao [7], which indicates that 
the female is more likely occurred the femoral neck fractures, 
compared with the male. Our meta-analysis revealed that total hip 
arthroplasty significantly decreased patient risk of reoperation 
compared with internal fixation. The relative risk for reoperation 
were 0.30, supporting total hip arthroplasty rather than internal 
fixation (P＜0.00001). Internal fixation provides the possibility 
of retaining the native hip [19,20], but clinical failure resulting in 
reoperation occurs in approximately 1/3 of patients with displaced 
femoral neck fractures treated with internal fixation [21,22]. The 
percentages of patients undergoing reoperations in our meta-
analysis were 11.2% (88/787) in the total hip arthroplasty group 
and 37.3% (338/907) in the internal fixation group, respectively, 
results which are like those of previous studies [3,21]. Ravikumar 
and Marsh [12], with follow-up period of 13 years, showed a 
reoperation rate of only 7% after total hip arthroplasty. The authors 
considered that the reduced reoperation rate might be due to the 
higher mortality in elder femoral neck fracture patients aged 65 
years or over.

Results of our meta-analysis that included a greater number 
of latest RCTs available confirmed that total hip arthroplasty 
shows significant superiority in reducing the risk of major 
complications compared with internal fixation. The RRs for the 
major complications were 0.66, supporting total hip arthroplasty 
rather than internal fixation (P=0.007). Ravikumar and Marsh 
[12] reported that arthroplasty reduces the major complications, 
which is likely attributable to the higher mortality in patients 65 
years or older with femoral neck fracture. In our meta-analysis, 
we found that total hip arthroplasty was associated with a greater 
risk of dislocation, whereas higher risks of nonunion and avascular 

osteonecrosis were found in the internal fixation group. Another 
important clinical outcome is the function score. Our study showed 
that patients treated with total hip arthroplasty had better function 
recovery than those treated with internal fixation. The relative risk 
for functional recovery were 1.64, supporting total hip arthroplasty 
rather than internal fixation (P＜0.00001). With the better 
functional recovery, total hip arthroplasty was thought to be a more 
restorative procedure than internal fixation [3,23]. We consider the 
explanation may be that during the time it takes to heal a fracture 
treated with internal fixation pain prevents the patient from 
successful rehabilitation. On the contrary, total hip arthroplasty 
gives skeletal stability immediately and allows patients to move 
more freely.

Twelve published RCTs were analyzed. All the studies had good 
methodological qualities (Jadad scores≥4) which implies a lower 
risk of bias. The most prevalent methodological shortcomings 
appeared to be the insufficiency regarding the blinding method and 
intention-to-treat analysis. We consider that blinding is not always 
feasible because of the nature of the surgical intervention, adequate 
allocation concealment is always possible in a RCT. Second, 
different types of method of fixation (open versus closed) and 
fixation method (screws versus other) may affect the comparing 
outcomes between the interventions. We did not assess the relative 
outcomes of internal fixation in subgroups for stratified analysis 
because of the limited number of included trials. Third, there is no 
study reported any cost data, limiting the potential to compare cost 
outcomes for total hip arthroplasty versus internal fixation. These 
limitations may be potential source of bias for the conclusion. In 
addition, the results are affected by heterogeneity. For example, the 
results of the incidence of reoperation and major complications 
presented significant heterogeneity. Therefore, the results of this 
meta-analysis should be cautiously accepted. More independent 
high-quality RCTs with long-term outcomes are needed to 
strengthen the quality of evidence and contribute information to 
complement the findings.

http://dx.doi.org/10.26717/BJSTR.2021.33.005464
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Conclusion
In summary, our meta-analysis revealed that total hip 

arthroplasty can reduce the risk of major complications, the 
incidence of reoperation and provide better functional recovery 
compared with internal fixation. However, the mortality is 
equivalent to the internal fixation group. The studies with more 
participants and long-term follow-up periods are needed for 
updated meta-analyses to better evaluate the two procedures for 
treatment of displaced femoral neck fractures.
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