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Abstract: Objective: With increasing age, minor traumas may result in multipart and unstable fractures of the proxi-
mal femur. The treatment aims to return patients to their prefracture functional levels. In elderly patients with proxi-
mal femoral fractures, hip replacement with hemiarthroplasty (HA) is common performed. This study aims to evalu-
ate the efficiency of treatment, mortality-morbidity relationship, and postoperative complications in elderly patients 
with proximal femoral fractures who underwent HA with a Hardinge or Moore approach. Materials and methods: We 
retrospectively evaluated 233 patients who underwent cement-less bipolar HA for proximal femoral fracture with 
either a Hardinge approach (Group 1; n = 86; 29 males, 57 females; mean age 78.3 years; range 67-91 years) or a 
Moore approach (Group 2; n = 147; 68 males, 79 females; mean age 78.7 years; range 65-102 years). Patients in 
both groups were compared with respect to gender, type of fracture, age, American Society of Anesthesiologist (ASA) 
score, time from fracture to operation, comorbid factors, postoperative mortality, and postoperative complications. 
Postoperative functional results evaluated using the University of California, Los Angeles (UCLA) hip scoring assess-
ment. Results: Mean UCLA scores were 12.02 and 11.77 in Groups 1 and 2, respectively (P > 0.05), and mean time 
from fracture to operation was 2.8 days and 1.7 days, respectively (P < 0.05). Eight (9.3%) and 18 (12.2%) patients 
died in Groups 1 and 2, respectively (P > 0.05). For both groups, mortality rate of patients with ASA scores of 3-4 was 
non-significantly higher than that of patients with ASA scores of 1-2 (P > 0.05). In Group 1, but not Group 2, mortality 
increased significantly with increasing number of comorbidities. Three (3.4%) and 11 (7.4%) patients developed an 
infection in Groups 1 and 2, respectively (P > 0.05), and postoperative dislocation occurred in four (4.6%) and 17 
(11.5%) patients, respectively (P > 0.05). Conclusion: Detecting factors that affect outcomes and taking protective 
measures are essential in elderly patient groups with low postoperative success levels. The surgical approach is 
also a factor affecting the outcomes of HA for proximal femoral fracture.
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Introduction

Hip fracture is a common health problem, par-
ticularly in the elderly [1-3]. Due to decreased 
visual and hearing capabilities, as well as bal-
ance control and emerging gait disorders, 
elderly people fall more frequently. This, in 
addition to an increased prevalence of osteo-
porosis, leads to multipart and unstable frac-
tures of the proximal femur [1, 3, 4]. Hip frac-
ture is a leading cause of death in the elderly 
population [1, 3]. Surgical procedures for hip 
fractures are associated with high morbidity 

and mortality, depending on the general preop-
erative condition of the patient [2, 3], as well as 
other preoperative systemic comorbidities 
[1-3].

The treatment options for proximal femoral 
fractures, nondisplaced or displaced, are osteo-
synthesis, hemiarthroplasty (HA), and total joint 
arthroplasty [4, 5]. The goal of treatment is to 
return patients to their prefracture functional 
levels without mortality and long-term disability 
[3]. Femoral head replacement is preferred 
over internal fixation due to high rates of non-
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union, avascular necrosis, and reoperation 
after osteosynthesis in elderly patients [5, 6]. 
Some authors reported that HAs yield better 
outcomes than osteosynthesis for the treat-
ment of unstable intertrochanteric hip frac-
tures [7, 8].

Many different surgical approaches to the hip 
joint have been described [5, 9, 10]. The two 
main surgical approaches are lateral and pos-
terior [11, 12]. The posterior (Moore) approach 
is generally considered to be easy to perform 
and has less tissue dissection, which leads to 
shorter operation times and less blood loss [5, 
9, 10, 12]. The advantage of a lateral (Hardinge) 
approach is that it can provide generous expo-
sure of the acetabulum, which facilitates cup 
positioning. Appropriate cup positioning may 
decrease rates of hip dislocation [5, 9-11].

In this study, we evaluated the efficiency of 
treatment, mortality-morbidity relationship, 
and postoperative complications in elderly 
patients with proximal femoral fractures who 
underwent HA with a Hardinge or Moore app- 
roach.

Material and methods

We retrospectively evaluated 233 patients (97 
males, 136 females) aged 65 and over, who 
underwent cement-less bipolar HA due to proxi-

posed posteriorly with a posterior approach 
(Moore). Mean follow-up duration of patients in 
Group 1 and Group 2 were 17.4 months (range 
6-34 months) and 16.9 months (range 6-39 
months), respectively (Table 1). 

All patients had spinal anesthesia. Patients 
were required to ambulate on the first day after 
surgery with partial-weight bearing according to 
their pain tolerance levels.

Both groups compared with respect to gender, 
type of fracture, age, American Society of 
Anesthesiologists (ASA) scores, time from frac-
ture to operation, comorbid factors, postopera-
tive mortality, and postoperative complications 
[13]. The University of California, Los Angeles 
(UCLA) hip scoring assessment used to evalu-
ate patients’ postoperative functional results. 
Patient also classified into two groups based 
on their ages as 65-74 years and ≥ 75 years. 

Time from fracture to operation was compared 
by grouping patients into three categories of 
time (1-3, 4-6, and ≥ 7 days), and death ratios 
of patients in these groups were evaluated.

The presence of associated comorbidities, 
including neurologic, cardiac, pulmonary, endo-
crine, and renal diseases, identified. Patients 
were assigned into four groups according to the 
number of comorbidities present at the time of 

Table 1. Patients’ demographic characteristics and clinical outcomes
Group 1  
(n = 86)

Group 2  
(n = 147) P-value

Age (years), mean (range) 78.3 (67-91) 78.7 (65-102) P = 0.6879
Sex, n (%) 
    Female 57 (66.2) 79 (53.7) χ2 = 0.055

P = 0.815    Male 29 (33.7) 68 (46.2)
Time from fracture to operation (days) 2.8 (1-9) 1.7 (0-17) P = 0.0001
ASA score, n (%)
    ASA 1-2 26 (30.2) 45 (30.6) χ2 = 86.00

P = 0.000    ASA 3-4 60 (69.8) 102 (69.4)
UCLA score 12.02 11.77 P = 0.423
Dislocation, n (%) 4 (4.6) 17 (11.5) χ2 = 0.680 

P = 0.409
Infections, n (%) 3 (3.4) 11 (7.4) χ2 = 0.112 

P = 0.737
Mortality, n (%) 8 (9.3) 18 (12.2) χ2 = 0.039 

P = 0.843
Abbreviations: ASA, American Society of Anesthesiologists; UCLA, University of California, 
Los Angeles.

mal femoral fracture be- 
tween 2011 and 2014 
with a follow-up duration 
of at least 6 months. 
Patients separated into 
two groups according to 
surgical approach. Eigh-
ty-six patients (29 males, 
57 females; 42 right, 44 
left; mean age 78.3 ye- 
ars; range 67-91 years) 
were included in the Gr- 
oup 1 in which hip joint 
capsules were exposed 
anteriorly with a lateral 
approach (Hardinge), wh- 
ereas 147 patients (68 
males, 79 females; 81 
right, 66 left; mean age 
78.7 years; range 65-102 
years) were included in 
the Group 2 in which hip 
joint capsules were ex- 
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surgery-zero, one, two, and three or more 
comorbid factors. This study conducted in 
accordance with the ethical guidelines of the 
Declaration of Helsinki and informed consent 
obtained from all patients.

Statistical analyses

Statistical analysis was performed using PASW 
version 18.0 software (SPSS Inc., Chicago, IL, 
USA). Frequency analysis was performed for 
categorical variables. The data were expressed 
in numbers and percentages. Paired Student’s 
t-test and Pearson chi-square test were used to 
compare categorical data groups. A p value of < 
0.05 was considered statistically significant.

Results

Fracture distributions of patients were classi-
fied according to the American Orthopedic/
American Orthopedic Trauma Association (AO/
OTA) classification as follows. Group 1: A1 in 10 
patients (11.6%), A2 in 21 (24.4%), A3 in four 
(4.6%), B1 in 24 (27.9%), B2 in 18 (20.9%), and 
B3 in nine (10.4%). Group 2: A1 in 31 patients 

(21%), A2 in 38 (25.8%), A3 in six (4%), B1 in 10 
(6.8%), B2 in 45 (30.6%), and B3 in 17 (11.5%).

No significant difference detected between 
Group 1 and Group 2 in terms of patient age 
and fracture type (P > 0.05). Mean UCLA scores 
were 12.02 (range 3-28) and 11.77 (range 
3-30) in Group 1 and Group 2, respectively (P = 
0.423). No periprosthetic fracture, neurologic 
deficit, or heterotopic ossification detected in 
any of the groups. 

Mean time from fracture to operation was 2.8 
days (range 1-9 days) and 1.7 days (range 0-17 
days) in Group 1 and Group 2, respectively (P = 
0.0001). An evaluation of the relationship 
between elapsed time until operation and mor-
tality revealed that length of elapsed time until 
operation did not increase mortality significant-
ly in either group (Group 1, χ2 = 0.761, P = 
0.683; Group 2, χ2 = 2.827, P = 0.243).

Postoperatively, an infection developed in three 
(3.4%) and 11 patients (7.4%) in Group 1 and 
Group 2, respectively (χ2 = 0.112, P = 0.737), 
and hip dislocation in four (4.6%) and 17 

Table 2. Clinical characteristics of the patients according to mortality

Patient characteristics 
Group 1 (n = 8/86) Group 2 (n = 18/147)

No  
Mortality Mortality P-value No  

Mortality Mortality P-value

Age (years), 
    65-74 23 (29.5) 3 (37.5) χ2 = 0.22 36 (27.9) 3 (16.7) χ2 = 1.02 

P = 0.312    ≥ 75 55 (70.5) 5 (62.5) P = 0.638 93 (72.1) 15 (83.3)
Time from fracture to operation (days), n (%)
    1-3 33 (42.3) 4 (50) χ2 = 0.76 111 (86) 17 (94.4) χ2 = 2.82

P = 0.243    4-6 40 (51.3) 3 (37.5) 15 (11.6) 0 (0)
    ≥ 7 5 (6.4) 1 (12.5) P = 0.683 3 (2.3) 1 (5.6)
ASA score, n (%)
    ASA 1-2 22 (28.2) 4 (50) χ2 = 1.63 40 (31.0) 5 (27.8) χ2 = 0.07 

P = 0.781    ASA 3-4 56 (71.8) 4 (50) P = 0.201 89 (69.0) 13 (72.2)
Dislocation, n (%)
    Absent 74 (94.9) 8 (100) χ2 = 0.51 117 (90.7) 13 (72.2) χ2 = 5.27

P = 0.022    Present 4 (5.1) 0 (0) P = 0.430 12 (9.3) 5 (27.8)
Infections, n (%)
    Absent 78 (100) 5 (62.5) χ2= 30.30 118 (86.8) 18 (100) χ2 = 1.65

P = 0.198    Present 0 (0) 3 (37.5) P = 0.000 11 (8.5) 0 (0)
Number of comorbidities, n (%)
    0 11 (14.1) 0 χ2 = 12.33 

P = 0.006
22 (17.1) 3 (16.7) χ2 = 1.12

P = 0.771    1 26 (33.3) 0 46 (35.7) 5 (27.8)
    2 25 (32.1) 2 (25) 49 (38) 7 (38.9)
    ≥ 3 16 (20.5) 6 (75) 12 (9.3) 3 (16.7)
Abbreviations: ASA, American Society of Anesthesiologists.
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patients (11.5%), respectively (χ2 = 0.680, P = 
0.409).

A review of postoperative mortality revealed 
that eight (9.3%) and 18 patients (12.2%) died 
in Group 1 and Group 2, respectively (χ2 =  
0.039, P = 0.843). In both groups, mortality 
rate of patients with ASA scores of 3-4 was not 
significantly higher than that of patients with 
ASA scores of 1-2 (Group 1, χ2 = 1.634, P = 
0.201; Group 2, χ2 = 0.078, P = 0.781).

Group 1 included 26 patients (30.2%) aged 
65-74 and 60 (69.7%) aged ≥ 75, while Group 2 
included 39 (26.5%) aged 65-74 and 108 
(73.4%) aged ≥ 75. A review of the relationship 
between age and mortality did not reveal any 
significant difference for both groups (Group 1, 
χ2 = 0.221, P = 0.638; Group 2, χ2 = 1.024, P = 
0.312).

A significantly increased mortality rate was 
found with increase in the number of comor-
bidities in Group 1 (χ2 = 12.791, P = 0.012), 
whereas no significant increase was detected 
in Group 2 (χ2 = 1.254, P = 0.869) (Table 2).

Discussion

Hip replacement with HA is a common surgical 
procedure performed in elderly patients with 
proximal femoral fracture [4, 10]. Dislocation of 
a hip prosthesis is relatively rare and clinically 
important complication after total or partial hip 
arthroplasty, in terms of morbidity implications 
and cost [15]. The mortality rate after disloca-
tion is 65% at 6 months [15]. In a systematic 
review of the literature, Varley and Parker 
reported a higher dislocation rate with the pos-
terior approach (5.1%), compared to the anteri-
or approach (2.4%) [16]. Unwin and Thomas 
reported a significantly higher dislocation rate 
with the posterior approach when compared to 
the lateral approach [17]. In the study of Bush 
et al, nine (4.5%) dislocations were detected in 
the posterior approach group (n = 199) and 
none in the anterior approach group (n = 186) 
[5]. Several studies have reported higher dislo-
cation rate with the posterior approach than 
with the lateral approach [14, 18, 19].

However, Wood reported increased dislocation 
rates with the posterior approach compared to 
the anterior approach, though this difference 
was not significant [20]. Downing et al. also did 

not find a significant difference in the disloca-
tion rate between the two approaches [21]. 
Consistent with their results, our study also 
revealed a non-significantly higher number of 
dislocations in the posterior approach group 
(Group 2; 11.5%) than in the anterior approach 
group (Group 1; 4.6%).

The annual mortality rate in elderly patients 
with hip fractures is reported to be between 14 
and 36% [3, 22, 23]. Death in patients with a 
hip fracture occurs more often in the first post-
fracture year compared to their peers [3, 22]. 
Schneider et al. reported the annual mortality 
rate to be 36% in their study of HA with an ante-
rior approach [23]. Bush et al. reported four 
deaths (2.1%) out of 186 patients who under-
went HA with an anterior approach and eight 
deaths (4.2%) out of 199 patients who under-
went HA with a posterior approach [5]. Enocson 
et al. reported there was no statistical differ-
ence in postoperative complications or death 
within the first 6 weeks in their comparison of 
patients who had an anterolateral or postero-
lateral approach [14]. In our study, postopera-
tive mortality rates were 9.3% and 12.2% in 
Groups 1 and 2, respectively. We determined 
that a great number of patients died during the 
course of the first postoperative year-six in 
Group 1 and 13 in Group 2, and the difference 
was not significant. 

Another complication observed in patients with 
hip prosthesis is infection. Prevalence of infec-
tion after HA was reported to be between 1.7% 
and 7.2% [24]. Jalovaara et al. reported a deep 
infection rate of 4% in their study with a poste-
rior approach [25]. Alternatively, Keene and 
Parker reported that operative time, blood loss, 
and infection increased after an anterior 
approach [19]. In their HA study with an anterior 
approach, Schneider et al. detected a superfi-
cial wound site infection in one patient (1%) 
[23]. Sikorski and Barrington concluded that 
the anterolateral approach was the safest oper-
ation when performing HA in patients with frac-
tures of the femoral neck [26]. They indicated 
that mortality increased in the posterolateral 
approach and that the anterolateral approach 
had lower mortality and systemic complication 
rates. Furthermore, they detected more wound 
site infections with the anterior approach than 
with the posterior approach [26]. In our study, 
three (3.4%) and 11 (7.4%) patients developed 
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an infection in Groups 1 and 2, respectively, 
and the difference was not significant. A calcu-
lation of the relationship between infection and 
mortality revealed a statistically significant 
relationship in Group 1; no such relationship 
found in Group 2. 

Whether the elapsed time until operation has 
an effect on mortality is unclear [22, 27]. 
Usually, it has reported that surgical outcomes 
were superior in patients who underwent an 
operation in the early post-fracture compared 
to those who underwent an operation in the 
later post-fracture period [28-30]. Casaletto 
and Gatt demonstrated that shorter time from 
fracture to surgery significantly decreases 
annual mortality rates in patients over 80 years 
of age [22]. In addition, Zuckerman et al. 
showed that delays of > 2 days until operation 
significantly increased the mortality rate in the 
first postoperative year [28]. Also, Sexson and 
Lehner reported increased mortality with lon-
ger time from fracture to surgery [29]. Kenzora 
et al. revealed significantly higher mortality 
rates in patients operated on first day com-
pared to patients who underwent the operation 
between the second and fifth days [30].

However, Keene and Parker did not detect a 
significant difference between the duration of 
hospital stay and mortality [19]. Moreover, 
Karaman et al. and Öztürk et al. reported that 
time to operation has no effect on mortality 
[31, 32]. Similarly, in our study, we showed 
there was not a significant increase in mortali-
ty, in either Group 1 or 2, with increased time 
from hip fracture to operation.

Reviews on the effects of comorbid factors on 
postoperative mortality indicate increased 
mortality with increasing number of comorbid 
factors. Meyer et al. reported a three-fold 
increase in the mortality rate in patients with 
hip fracture having more than two chronic dis-
eases [33]. Svensson et al. associated annual 
death rates with the number of preoperative 
accompanying health issues and demonstrat-
ed mortality rates of 0%, 14%, and 24% for 
patients with 0, 1-2, and 3-4 comorbidities, 
respectively [34]. As the number of patients’ 
associated comorbidities increase, returning to 
daily activities becomes challenging. In our 
study, we found the relationship between the 
number of comorbid factors and mortality sig-
nificant in Group 1, but not in Group 2.

A useful risk assessment system for patients 
with hip fractures is the ASA classification sys-
tem [13]. Independent of ASA, medicals, and 
surgical assessments used worldwide, the gen-
eral health status of the patient is assessed by 
an anesthesiologist [31, 32]. Mortality risk and 
ASA scores increase with age [22, 27]. In their 
study, Bombacı et al. demonstrated a signifi-
cantly higher death rate in patients classified 
as ASA 4 compared to groups classified as ASA 
3 or lower [27]. However, in our study, mortality 
rate of patients with ASA scores of 3-4 in both 
groups was not significantly higher than that of 
patients with ASA scores of 1-2.

There are studies indicating that the incidence 
of hip fracture increases with increasing age 
and that a higher age at the time of hip fracture 
significantly increases mortality [4, 30, 35]. 
Hedlund at al reported that hip fractures have 
age-specific incidence [36]. Authors reported 
that the incidence of hip fracture increases 
two-fold every 5-6 years in females over 30 
years old. In our study, an evaluation of the rela-
tionship between age and gender associated 
with mortality did not reveal a significant differ-
ence for both groups. A review of the totality of 
patients in both groups, in terms of gender, 
revealed 136 female patients compared to 97 
male patients, indicating that hip fracture is 
more common in females than males. 

Our retrospective study has some limitations. 
Implants used in HA operations due to hip frac-
ture were not monotype and various implants 
owned by different companies were used the 
procedures. Another limitation of our study is 
that HA operations performed by multiple 
surgeons.

Only a limited number of elderly patients with 
hip fracture are able to return to their preopera-
tive functional status. Many indicators have 
reported to affect the return to preoperative 
functional status and mortality rate. These 
include male gender, age greater than 80 years, 
an increased number of comorbid diseases, 
increased length of time prior to operation, 
experience of the surgeon, long duration of hos-
pital stay, patient’s hemodynamic parameters, 
and poor living conditions. We believe that the 
surgical approach in HA exposures is also one 
of these factors. Detecting the factors that 
affect the outcomes and taking protective mea-
sures are essential in elderly patient groups 
with rather low postoperative success levels.



Hip fracture

4430 Int J Clin Exp Med 2016;9(2):4425-4431

Disclosure of conflict of interest

None.

Address correspondence to: Dr. Fırat Ozan, De- 
partment of Orthopedics and Traumatology, Kayseri 
Training and Research Hospital, Sanayi Mah., 
Atatürk Bulvarı Hastane Cad., Kocasinan, Kayseri 
38010, Turkey. Tel: +90 352 336 88 84; Fax: +90 
352 320 73 13; E-mail: firatozan9@gmail.com

References

[1] Vidan M, Serra JA, Moreno C, Riquelme G, Ortiz 
J. Efficacy of a comprehensive geriatric inter-
vention in older patients hospitalized for hip 
fracture: a randomized, controlled trial. J Am 
Geriatr Soc 2005; 53: 1476-1482.

[2] Pugely AJ, Martin CT, Gao Y, Klocke NF, Cal-
laghan JJ, Marsh JL. A risk calculator for short-
term morbidity and mortality after hip fracture 
surgery. J Orthop Trauma 2014; 28: 63-69.

[3] Hu F, Jiang C, Shen J, Tang P, Wang Y. Preoper-
ative predictors for mortality following hip frac-
ture surgery: a systematic review and meta-
analysis. Injury 2012; 43: 676-685. 

[4] Ozan F, Koyuncu S, Pekedis M, Altay T, Yıldız H, 
Toker G. Greater Trochanteric Fixation Using a 
Cable System for Partial Hip Arthroplasty: A 
Clinical and Finite Element Analysis. Biomed 
Res Int 2014; 2014: 931537.

[5] Bush JB, Wilson MR. Dislocation after hip 
hemiarthroplasty: anterior versus posterior 
capsular approach. Orthopedics 2007; 30: 
138-144.

[6] Lu-Yao G, Keller RB, Littenberg B, Wennberg 
JE. Outcomes after displaced fractures of the 
femoral neck. A meta-analysis of one hundred 
and six published reports. J Bone Joint Surg 
Am 1994; 76: 15-25.

[7] Rodop O, Kiral A, Kaplan H, Akmaz I. Primary 
bipolar hemiprosthesis for unstable intertro-
chanteric fractures. Int Orthop 2002; 26: 233-
237.

[8] Leonardsson O, Kärrholm J, Åkesson K, Garel-
lick G, Rogmark C. Higher risk of reoperation 
for bipolar and uncemented hemiarthroplasty. 
Acta Orthop 2012; 83: 459-466.

[9] Jolles BM, Bogoch ER. Posterior versus lateral 
surgical approach for total hip arthroplasty in 
adults with osteoarthritis. Cochrane Database 
Syst Rev 2006; 19: CD003828.

[10] Parker MJ, Pervez H. Surgical approaches for 
inserting hemiarthroplasty of the hip. Co-
chrane Database Syst Rev 2002; 3: CD001707.

[11] Hardinge K. The direct lateral approach to the 
hip. J Bone Joint Surg Br 1982; 64: 17-19.

[12] Moore AT. The self-locking metal hip prosthe-
sis. J Bone Joint Surg Am 1957; 39: 811-827.

[13] Owens WD, Felts JA, Spitznagel EL Jr. ASA phys-
ical status classifications: a study of consis-
tency of ratings. Anesthesiology 1978; 49: 
239-243.

[14] Enocson A, Tidermark J, Tornkvist H, Lapidus 
LJ. Dislocation of hemiarthroplasty after femo-
ral neck fracture: better outcome after the an-
terolateral approach in a prospective cohort 
study on 739 consecutive hips. Acta Orthop 
2008; 79: 211-217.

[15] Blewitt N, Mortimore S. Outcome of dislocation 
after hemiarthroplasty for fractured neck of 
the femur. Injury 1992; 23: 320-322.

[16] Varley J, Parker MJ. Stability of hip hemiarthro-
plasties. Int Orthop 2004; 28: 274-277.

[17] Unwin AJ, Thomas M. Dislocation after hemiar-
throplasty of the hip: a comparison of the dislo-
cation rate after posterior and lateral ap-
proaches to the hip. Ann R Coll Surg Engl 
1994; 76: 327-329.

[18] Rogmark C, Fenstad AM, Leonardsson O, 
Engesæter LB, Kärrholm J, Furnes O, Garellick 
G, Gjertsen JE. Posterior approach and unce-
mented stems increases the risk of reopera-
tion after hemiarthroplasties in elderly hip 
fracture patients. Acta Orthop 2014; 85: 18-
25. 

[19] Keene GS, Parker MJ. Hemiarthroplasty of the 
hip-the anterior or posterior approach? A com-
parison of surgical approaches. Injury 1993; 
24: 611-613.

[20] Wood MR. Femoral head replacement follow-
ing fracture: analysis of the surgical approach. 
Injury 1980; 11: 317-320.

[21] Downing ND, Clark DI, Hutchinson JW, Col-
clough K, Howard PW. Hip abductor strength 
following total hip arthroplasty-A prospective 
comparison of the posterior and lateral ap-
proach in 100 patients. Acta Orthop Scand 
2001; 72: 215-220.

[22] Casaletto JA, Gatt R. Post-operative mortality 
related to waiting time for hip fracture surgery. 
Injury 2004; 35: 114-120.

[23] Schneider K, Audigé L, Kuehnel SP, Helmy N. 
The direct anterior approach in hemiarthro-
plasty for displaced femoral neck fractures. Int 
Orthop 2012; 36: 1773-1781.

[24] Cordero-Ampuero J, de Dios M. What are the 
risk factors for infection in hemiarthroplasties 
and total hip arthroplasties? Clin Orthop Relat 
Res 2010; 468: 3268-3277.

[25] Jalovaara P, Virkkunen H. Quality of life after 
primary hemiarthroplasty for femoral neck 
fracture. 6-year follow-up of 185 patients. Acta 
Orthop Scand 1991; 62: 208-217.

[26] Sikorski JM, Barrington R. Internal fixation ver-
sus hemiarthroplasty for the displaced sub-

mailto:firatozan9@gmail.com


Hip fracture

4431 Int J Clin Exp Med 2016;9(2):4425-4431

capital fracture of the femur. A prospective 
randomised study. J Bone Joint Surg Br 1981; 
63: 357-361.

[27] Bombaci H, Erdoğan Ö, Çetinkaya F, Kuyumcu 
M, Kaya E, Bombaci E. Preoperative indicators 
affecting postoperative mortality in elderly pa-
tients with hip fractures. Acta Orthop Trauma-
tol Turc 2012; 46: 425-429.

[28] Zuckerman JD, Skovron ML, Koval KJ, Aha-
ronoff G, Frankel VH. Post-operative complica-
tions and mortality associated with operative 
delay in older patients who have a fracture of 
the hip. J Bone Joint Surg Am 1995; 77: 1551-
1556. 

[29] Sexson SB, Lehner JT. Factors affecting hip 
fracture mortality. J Orthop Trauma 1987; 1: 
298-305.

[30] Kenzora JE, McCarthy RE, Lowell JD, Sledge 
CB. Hip fracture mortality. Relation to age, 
treatment, preoperative illness, time of sur-
gery, and complications. Clin Orthop Relat Res 
1984; 186: 45-56.

[31] Karaman Ö, Özkazanlı G, Orak MM, Mutlu S, 
Mutlu H, Çalışkan G, Karakuş Ö, Saygı B. Fac-
tors affecting postoperative mortality in pa-
tients older than 65 years undergoing surgery 
for hip fracture. Ulus Travma Acil Cerrahi Derg 
2015; 21: 44-50.

[32] Oztürk I, Toker S, Ertürer E, Aksoy B, Seçkin F. 
Analysis of risk factors affecting mortality in 
elderly patients (aged over 65 years) operated 
on for hip fractures. Acta Orthop Traumatol 
Turc 2008; 42: 16-21.

[33] Meyer HE, Tverdal A, Falch JA, Pedersen JI. Fac-
tors associated with mortality after hip frac-
ture. Osteoporos Int 2000; 11: 228-232.

[34] Svensson O, Stromberg L, Ohlen G, Lindgren U. 
Prediction of the outcome after hip fracture in 
elderly patients. J Bone Joint Surg Br 1996; 
78: 115-118.

[35] Leonardsson O, Karrholm J, Akesson K, Garel-
lick G, Rogmark C. Higher risk of reoperation 
for bipolar and uncemented hemiarthroplasty. 
Acta Orthop 2012; 83: 459-466.

[36] Hedlund R, Lindgren U, Ahlbom A. Age- and 
sexspecific incidence of femoral neck and tro-
chanteric fractures. An analysis based on 
20,538 fractures in Stockholm County, Swe-
den, 1972-1981. Clin Orthop Relat Res 1987; 
222: 132-139.


