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Summary. Background and Objective. To identify the survival and standardized mortality ratio 
with respect to gender, age, and treatment method of patients treated for femoral neck fractures. 

Material and Methods. A retrospective review of medical records of 736 patients treated for fem-
oral neck fractures at Vilnius University Emergency Hospital during 2004–2006 was carried out.

Results. The overall 1- and 2-year survival rates were 77.4% and 67.1%, respectively. Lower 
survival rates were observed in the internal fixation group than in the primary and secondary total 
hip arthroplasty groups (63.2% vs. 72.0% and 75.1%). Cox proportional hazards model analysis 
showed patient age to be a significant risk factor for survival (hazard ratio, 1.05; 95% CI, 1.04–
1.07; P<0.001). The overall standardized mortality ratio was 2.50. The standardized mortality 
ratios for men and women were 3.07 and 2.27, respectively, but the difference between these groups 
was not significant.

Conclusions. Standardized mortality and survival rates decreased with increasing patients’ age. 
Significantly lower survival rates were documented in the internal fixation group as compared with 
primary and secondary total hip arthroplasty groups. There was a trend toward a higher standard-
ized mortality ratio in men than women, but the difference was not significant.

Introduction
Femoral neck fracture is one of the most common 

consequences of injuries in the elderly population. 
It is estimated that the incidence of these fractures 
may increase threefold because of the rising life ex-
pectancy during the next 50 years, especially in the 
developed countries (1, 2). The literature states that 
during the first year, patients’ survival rate is 64%–
86% (2). According to some authors, mortality due 
to femoral neck fractures might be even the same to 
that due to malignant cancer (3). Only one-third of 
patients regain the quality of life equal to that before 
the injury (4). Treatment type and outcomes depend 
on the patient’s condition (physical activity before 
the injury, the time elapsed from fracture, age, per-
ception, concomitant diseases) (5), as well as the 
fracture type itself. The aim of this study was to de-
termine the standardized mortality ratio (SMR) and 
survival rate of patients after femoral neck fracture. 

Material and Methods
A retrospective analysis of medical records in-

cluded 736 patients treated for femoral neck frac-
tures at Vilnius University Emergency Hospital 
during 2004–2006. The distribution of patients by 
gender and age is shown in Table 1. 

The male-to-female ratio was 1:2.1. The mean 
age of male and female patients was 71 years (95% 
CI, 69–73 years) and 78 (95% CI, 77–79 years), re-
spectively. The distribution of patients according the 
treatment method is shown in Table 2. 

The start point of the case analysis was the date 
of the first surgery or the date of hospitalization for 
patients who did not undergo surgery. The end of 
the case analysis was December 31, 2007, or the 
date of death. The mean follow-up was 21.5 months 
(95% CI, 20.5–22.5 months).

Patients’ death dates were obtained from the Lith-
uanian population register using the personal iden-
tification numbers. Fourteen patients were excluded 
from the study due to mistakes in identity numbers 
in medical charts. The data of 10 nonoperated pa-
tients were analyzed separately. The final analysis in-
cluded 702 patients who underwent surgery. 

Statistical analysis was performed using the sta-
tistical analysis program STATA version 9 (Stata-
corp LP). Survival analysis was conducted using the 
life table method with the differences between the 
curves compared using the log-rank test. A Cox pro-
portional hazards model was used to assess the de-
pendence of survival on age. The survival and mor-
tality rates were assessed with respect to age, gender, 
and operative methods of treatment. According to 
the method of treatment, the patients were divided 
into 3 groups: internal fixation, primary total hip 
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arthroplasty, and secondary total hip arthroplasty 
after failed internal fixation. Standardized mortal-
ity ratios were calculated based on the 2004–2007 
Lithuanian population mortality structure. 

The SMR is an indirect indicator of mortality 
rate. It is expressed as a ratio of observed to ex-
pected deaths. The expected number of deaths is 
calculated from the general mortality of population 
by age indicators. The SMR is superior to the rela-
tive risk rate, because of the assessment in relation 
to the general population rather than the control 
group chosen (6, 7). For this reason, the SMR can 
be greater than the corresponding relative risk in-
dicators, as there is no comparison with the cor-
responding group of patients, but with the general 
population, where all concomitant diseases are tak-
en into consideration.

Results 
The overall 1- and 2-year survival rates of pa-

tients who were operated on were 77.4% (95% CI, 
74.1%–80.3%) and 67.1% (95% CI, 63.3%–70.7%), 
respectively (Table 3). The survival rates of patients 
who did not undergo surgery after 1-month and 
3-month follow-ups were 40% (95% CI, 12.3%–
67.0%) and 10% (95% CI, 0.5%–35.8%), respective-
ly. Although the 1- and 2-year survival rates were 
found to be higher for women than men, the dif-
ferences were not significant (77.7% vs. 76.5% and 
68.8% vs. 63.7%, respectively; P=0.083). Eleven pa-
tients died in hospital during the postoperative peri-
od (1.5%). The highest survival rate was observed in 
the youngest patients’ group, while it was significant-
ly decreased in the oldest patients’ group (P<0.001) 
(Table 3). Patient age was found to be a significant 
risk factor in assessing survival with the Cox propor-
tional hazards model (HR, 1.05; 95% CI, 1.04–1.07; 
P<0.001). The lowest survival rate was found to be in 
the internal fixation group (63.2%; 95% CI, 56.2%–
67.7%); significantly higher survival rates were re-
corded in the primary and secondary THA groups 
(72.0%; 95% CI, 62.6%–79.4%; and 75.1%; 95% CI, 
66.6%–81.7%, respectively; P=0.009) (Table 3).

The 3-month survival rate for patients who did 
not undergo surgery was 10%. Due to a small sam-
ple size, i.e., 10 patients, further analysis was not 
performed.

The overall SMR was 2.50 (95% CI, 2.20–2.82) 
(Table 4). The SMR for men was greater than for 
women (3.07; 95% CI, 2.47–3.74; vs. 2.27; 95% CI, 
1.93–2.63), but the difference between these groups 
was not significant. Comparison by different age 
groups showed that the SMR was greater for young-
er patients, but the difference was not significant as 

Age group, years Men Women Total %
<50

50–59
60–69
70–79
>80
Total

23
32
55
79
50
239

12
26
73
179
207
497

35
58
128
258
257
736

4.76
7.88
17.39
35.05
34.92
100

Table 1. Distribution of Patients Treated for Femoral Neck 
Fractures by Gender and Age

Treatment Method No. of Patients
Internal fixation 
Primary total hip arthroplasty 
Secondary total hip arthroplasty 
Nonoperated
Total

458
125
143
10
736

Table 2. Distribution of Patients Treated for Femoral Neck 
Fractures by Treatment Method

Time (months)

1 3 6 12 24

Overall 94.9 89.2 83.9 77.4 67.1

Gender P=0.083
Male
Female

94.7
95.0

89.8
88.9

85.0
83.4

76.5
77.7

63.7
68.8

Age group, years P<0.001
<50
50–59
60–69
70–79
>80

100.0
100.0
98.4
95.1
91.1

96.9
100.0
96.0
90.3
81.3

93.7
96.2
92.7
84.6
74.8

93.7
90.6
88.7
77.3
66.7

90.0
79.1
83.9
69.9
51.3

Surgical treatment method P=0.009
Internal fixation
Primary total hip arthroplasty
Secondary total hip arthroplasty

93.2
97.5
97.9

87.0
93.4
92.3

80.6
88.4
90.2

74.9
82.7
82.5

63.2
72.0
75.1

Values are percentage.

Table 3. Survival Data of Patients Treated for Femoral Neck Fractures by Age, Gender, and Surgical Treatment Method

Jaunius Kurtinaitis, Jolanta Dadonienė, Giedrius Kvederas, et al.
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well. The small sample size may be the reason for 
such findings. The mortality ratio was lowest in the 
primary THA group as compared with the second-
ary THA and internal fixation groups (Table 4).

Discussion
Our study showed that patients with surgically 

treated femoral neck fractures had a 2-year survival 
rate of 67.1%. The survival rates for men and wom-
en were 63.7% and 68.8%, respectively. The overall 
SMR was 2.50; this indicator was particularly higher 
for young people and decreased with increasing pa-
tients’ age. Male survival and mortality were worse, 
but the difference was statistically insignificant. 
Outcomes after internal fixation were worse with 
respect to survival (P=0.009).

Proximal femoral fracture is one of the most 
common injuries as well as an indirect cause of 
death in the elderly population. The only data on 
patient survival after femoral neck fractures in Lith-
uania were presented in a study by Vertelis and oth-
ers, published in 2002 (8), with the highest numbers 
of deaths among patients aged 80 years and more. 
Unfortunately, more detailed analysis of deaths in 
comparison with the general Lithuanian population 
has not been carried out yet. 

Randomized study overviews (meta-analyses) 
have presented the 1-year survival rates after femo-
ral neck fractures varying from 35% to 100% (9). In 
most studies, the survival rates ranged from 64% to 
86% (2). According to the study by Faraj (10), the 
1-year survival rate for men was slightly lower than 
that for women (52.3% vs. 59.1%). Vertelis et al. 
in their study (8) enrolling 232 patients treated for 
femoral neck fractures reported a 76.7% 1-year sur-
vival rate, which is similar to that in our study. Our 
results showed a survival rate of 77.4% during the 
first year after surgery for femoral neck fractures. 
Although the 1- and 2-year survival rates were 

found to be higher for women than men, the dif-
ferences were not significant (P=0.083). The higher 
SMRs in the male group might be due to a shorter 
life expectancy of Lithuanian men (an average of 
66.3 years in 2008). Therefore, the mortality struc-
ture of the Lithuanian population was taken into 
consideration. The SMR was found to be greater 
for men than women (3.07 vs. 2.27), and although 
the difference was not significant, the greater SMR 
for men might be caused not only by differences 
in the population mortality structure, but by gen-
der as well. A significantly lower male survival rate 
was published by Rogmark et al. (79% and 89%, 
P=0.036) (3). Asnis and Wanek-Sgaglione found 
significant differences in survival comparing men 
and women (79% vs. 96%) (11).

The 2-year survival rate was highest among the 
patients younger than 50 years, and it was 5-fold 
greater as that for patients aged 80 years and more. 
However, it does not reflect a mortality risk com-
pared with the general population. With regard 
to age, the SMR declined steadily. The SMR was 
greatest in the youngest patients’ group (5.35), while 
in the group of patients aged 80 years and more, the 
SMR was 1.94. However, our data analysis leaves 
space for questions, because the patients’ groups 
were small, particularly those of younger patients, 
and the confidence intervals were very wide.

Treatment methods depend on the patients’ ac-
tivity level before the injury, their general health 
status, concomitant diseases, and mental condition, 
as well as fracture anatomy and time elapsed from 
the fracture. Treatment is aimed at restoring pa-
tient’s medical condition to that before the injury. 
Only in exceptional cases, femoral neck fractures 
are inoperable due to serious concomitant diseases. 
In our study, the survival of nonsurgically managed 
patients after 3 months reached only 10%. Ions and 
Stevens reported a survival rate of 39.2% in the 

 
Men 95% CI Women 95% CI Overall 95% CI

3.07 2.47–3.74 2.27 1.93–2.63 2.50 2.20–2.82
Age group, years           

<50
50–59
60–69
70–79
80 and more

6.78
5.62
3.55
2.81
2.22

0.00–26.58
2.23–10.55
1.88–5.74
1.98–3.79
1.51–3.07

4.84
3.14
2.47
2.23
1.87

0.45–13.87
1.13–6.15
1.11–4.34
1.62–2.92
1.51–2.25

5.35
4.11
3.01
2.45
1.94

1.01–13.12
3.15–4.11
1.88–4.40
1.96–3.02
1.62–2.29

Surgical treatment method        
Internal fixation
Primary THA
Secondary THA

3.16
1.77
3.16

2.44–3.97
1.07–1.55
1.48–1.95

2.50
2.10
2.10

2.03–3.01
1.39–2.95
1.38–2.97

2.72
2.02
2.35

2.33–3.16
1.41–2.75
1.68–3.14

THA, total hip arthroplasty.

Table 4. Standardized Mortality Ratio Data of Patients Treated for Femoral Neck Fractures by Age, Gender, 
and Surgical Treatment Method
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group of 23 patients treated nonsurgically within the 
first 6 months after the fracture, while the 6-month 
survival of 135 patients who underwent surgey was 
as high as 90.4% (P<0.05) (6). According to Faraj, 
because of contraindications to regional or general 
anesthesia, only 1.47% of all patients (21 of 1420) 
were treated nonsurgically (10). Although the study 
population and the selection criteria were similar to 
those in our investigation, Faraj did not find any 
significant difference in survival rates comparing 
operated and nonoperated patients.

 Parker et al. reported a 70% 1-year survival 
for undisplaced femoral neck fractures (12). In our 
study, the largest group containing 62.2% of pa-
tients accounted for patients that underwent closed 
reduction and internal fixation. Many studies did 
not report any significant differences in survival 
rates comparing internal fixation with hip replace-
ment (3, 9, 13–19). Blomfeldt et al. noted a signifi-
cantly higher relative mortality risk during the first 
4 months after hip replacement compared with in-
ternal fixation (relative risk, 1.27), but after 1 year, 
the difference in mortality between the two groups 
was insignificant (relative risk, 1.04) (20). Parker 
and Pryor reported higher survival rates after inter-
nal fixation at 3 years after operation (Table 5) (20, 
21). Tidermark et al. in a randomized study also 
demonstrated a lower survival rate after internal fix-
ation in comparison with total hip replacement (22). 

According to our data, the survival rate was 
significantly lower in the internal fixation group 
compared with the primary hip replacement group 
(63.2% and 72.0%, respectively). In our opinion, 
the selection of patients could have contributed to 
the potentially higher survival rate in the hip re-
placement group. The overall medical condition and 
mental disorders of a patient can be contraindica-
tions for hip replacement. According to some au-
thors, these factors also correlate with lower survival 
rates. Van Dortmont et al. reported that the 1-year 
survival rate of patients without impaired perception 
was 80.4%, while the mortality rate in the group 
with impaired perception was 56.4% (5).

Lie et al. showed an 8-year survival rate of 56% 
and SMR of 1.11 (95% CI, 1.06 to 1.17) for femoral 

neck fractures treated with the primary total hip ar-
throplasty (23). Our analysis showed that the SMR 
after the primary total hip arthroplasty was much 
greater, i.e., 2.02, possibly due to the shorter fol-
low-up (mean follow-up, 21.5 months). 

Our study data show femoral neck fractures to be 
a potential risk of higher mortality. A higher SMR 
was detected in the young patients’ group when 
compared to the general population where it was 
5.35 times greater within the first year after injury. 
Although the survival estimates show significantly 
contrary results, survival is decreasing according to 
the patients’ age. Conversely, if the survival of the 
patients aged more than 80 years reached 51.3%, 
the SMR was the lowest (1.94). The survival in a 
particular group of patients is not a sufficiently in-
formative indicator because it does not reflect how 
much the number of deaths has increased due to pa-
thology in the investigated pool of patients relative 
to the general population. The greatest shortcom-
ing of the SMR analysis in our study was a small 
sample size. Although our analysis revealed that the 
survival rate was lowest and the SMR was greatest 
in the internal fixation group, only a randomized 
study could confirm such data. A randomized pro-
spective analysis requires a large number of patients 
in order to reliably prove the influence of one or 
other treatment modality on mortality rates. Un-
fortunately, due to large patients’ sample sizes and 
ethical concerns, it is difficult to evaluate the impact 
of treatment methods on mortality indicators. 

Conclusions
Standardized mortality and survival rates de-

creased with increasing patients’ age. Significant-
ly lower survival rates and higher standardized 
mortality ratios were documented in the internal 
fixation group as compared with primary and sec-
ondary total hip arthroplasty groups. There was a 
trend toward a higher standardized mortality ratio 
in men than women, but the difference was not 
significant.
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Study No. of Patients Age, years
Survival (%)

Follow-up, 
yearsInternal

Fixation
Hip

Replacement
Rogmark and Johnell (3)
Tidermark et al. (22)
Parker et al. (18)
Ravikumar and Marsh (19)
Parker and Pryor (21)
Johansson et al. (14)

409
102
455
271
208
100

>70
≥70
>70
≥65
>70
≥75

88
81
73
75
55
70

85
90
73
77
42
78

1
2
1
1
3
1

Table 5. Survival Data of Patients Treated for Femoral Neck Fractures by Internal Fixation and Hip Replacement 
(Literature Data)

Jaunius Kurtinaitis, Jolanta Dadonienė, Giedrius Kvederas, et al.
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