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Predictors of Mortality in Elderly Patients With an lntertrochanteric 
or a Femoral Neck Fracture 

Hayrettin Kesmezacar, MD, Egemen Ayhan, MD, Mehmet C. Unlu, MD, Ali Seker, MD, and Saffet Karaca, MD 

Background: We retrospectively analyzed 112 intertrochanteric femur frac-
ture patients and 136 femoral neck fracture patients to determine mortality 
rates and factors affecting mortality. Intemal fixation is the standard treat-
ment method for intertrochanteric femur fracture patients in our institute, and 
arthroplasty, asa treatment choice, shows an increase in mortality rates. We 
wanted to convey ifthere was any decrease in mortality rate ofintertrochan-
teric femur ftacture patients when compared with femoral neck fracture 
patients who were almost always treated with arthroplasty. 
Methods: Patients' age at admission, trauma date, delay until surgery, 
comorbidities, operation durations, anesthesia, and treatment types were 
evaluated by patients' folders. Ali preoperative and postoperative radio-
graphs checked over for treatrnent type. Patients' recent health and activity 

were deterrnined by telephone interview. 
Results: There were no significant differences in mortality rates between 
patients of two fracture types. Treatment type, anesthesia type, and sex were 
significant predictors in univariate analyses. in multivariate analyses, only 
age and delay in surgery identified as predictors of mortality, age was the 
most significant. Although intertrochanteric femur fracture patients were 
significantly older than femoral neck patients, the estimated mean 
survival time was higher for intertrochanteric femur fracture patients (57 .9 

than for femoral neck ftacture patients (48.8 months). 
Concluslon: We think that, in addition to the shorter del ay in surgery, 
intemal fixation choice led to decrease the mortality rate of intertrochanteric 
femur fracture patients. in conclusion, to decrease the mortality rate after hip 
ftacture, since age and sex cannot be changed, needless delays in surgery 
should be avoided. Also, we recommend intemal fixation and regional 
anesthesia to decrease the mortality rate. 
Key Words: Hip fracture, Mortality, Delay in surgery, lntemal fixation, 
Regional anesthesia. 

(J Trauma. 2010;68: 153-158) 

H ip fractures in the geriatric population are a major public 
bealtb problem. Worldwide, elderly people represent the 

fastest growing age group; tbe yearly number of fractures is 
likely to rise substantially with the continued ageing of the 
population. Even if incidence rates for hip fracture remain 
stable, the estimated number of bip fractures worldwide will 
rise to 6.26 million by 2050. 1 Mortality risk increases after 
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bip fracture especially during the first year, and increased risk 
may persist for several years.2- 5 A total of 23.8% of patients 
die in the first year after hip fracture and one in three patients 
require a bigher level of long-term care.6 Hip fractures are 
classified according to the anatomic location of fracture into 
fractures of the femoral neck (cervical or intracapsular) and 
intertrochanteric (extracapsular) regions.7 In most ofthe sur-
vival studies according to the hip fracture type, patients with 
an intertrochanteric femur fracture were found to have higher 
mortality risk than those witb a femoral neck fracture. 8 - 12 
However, there are few studies that reported no significant 
difference in mortality between two types of hip frac-
tures.13-15 Arthroplasty, as a treatment choice, shows an 
increase in mortality rates when compared with intemal 
fixation, 5 although there are some reports refuting this hy-
potbesis.13 In our institute, intemal fixation is the standard 
treatment method for intertrocbanteric femur fractures. So, 
we bypothesized that the intemal fixation choice should lead 
to a decrease in mortality rate of intertrochanteric femur 
fracture patients wben compared with femoral neck fracture 
patients who were almost always treated with arthroplasty. 

The combined sciatic-paravertebral nerve block (SPNB) 
anesthesia technique for bip fracture operations is recommended 
especially for bigh-risk patients. 16 Epidural and spinal anes-
thesia (ESA) decreases overall mortality wben compared witb 
general anesthesia, 17·18 nevertheless, survival studies in hip 
fracture patients bave not analyzed the effects of SPNB 
anesthesia technique on mortality. 

Considering the developments in anesthesia techniques 
and actual treatment modalities, the objectives of this study, 
tberefore, are to determine survival and functional outcome 
after hip fracture according to the fracture type and identify 
predictive factors for increased mortality. 

PATIENTS AND METHODS 
Three hundred sixty patients admitted to our institute 

between January l, 1999, and November 30, 2006, because of 
bip fracture. Inclusion criteria were being white, aged 65 
years or older, previously ambulatory and at least 1-year 
postoperative follow-up ifthey survived. Patients with patho-
logical fractures and insufficient or inconsistent preoperative 
data were excluded. Two hundred forty-eight patients (69%) 
were included in this retrospective comparative study. There 
were two groups of patients according to the fracture type, 
112 patients with intertrochanteric femur fracture and 136 
patients with femoral neck fracture. According to the fracture 
type, tbe independent variables of this study were sex, age, 
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comorbidities, delay in surgery, anesthesia type, and duration 
of operation, whereas the dependent variables were treatment 
type, postoperative mortality, and Barthel score. The mean 
ages for intertrochanteric femur and femoral neck fractures 
were 80.3 ± 8.5 and 77.9 ± 7.7, respectively. Patients' 
oomorbidities, operation durations, and anesthesia types were 
evaluated by anesthesiology charts and <lata. These data were 
also checked from patients' records that were booked by the 
surgeon and patients with inconsistent <lata were excluded 
from the study. Age at admission, trauma date, and days 
passed until surgery were obtained from patients' computer-
ized <lata, hospital charts, and folders. A member of the 
research team read ali the preoperative radiographs of hip 
fractures for each patient and described them as an intertro-
chanteric femur fracture or a femoral neck fracture. The team 
member also checked postoperative radiographs for treatment 
type to describe them as an internal fixation and arthroplasty. 
The devices used for internal fixation were sliding hip screws, 
95-degree or 135-degree angled biatle plates and intramedul-
lary nails. Patients' recent health and activity status were 
obtained by telephone interview. If a patient was not avail-
able for follow-up, a family member was interviewed. If the 
patients were dead, date of death and if they were ali ve, daily 
living activity questioned. Daily living activity was scored by 
using Barthel activities of daily living index, 19 which is 
shown in Table 1. 

Comorbidities were classified into the following five 
groups: cardiovascular system, pulmonary system, renal sys-
tem, central nervous system, and endocrine system diseases 
(diabetes mellitus included). These five comorbidities were 
chosen as the most important based on our experience and as 
reported in the literature.20 Patients with cancer were ex-
cluded, as previously mentioned. 

Statistlcal Analysis 
The unadjusted x2 test was used for analyzing differ-

ences between proportions. The unpaired Student's t test was 
used for analyzing differences between means. The differ-
ences in median scores of comorbidities for two fracture 
types were analyzed by using Mann-Whitney test. The cu-
mulative survival rates were obtained as Kaplan-Meier esti-
mates and the log-rank test were used to find p value. To 
determine the association between potential predictors and mor-
tality, the Cox proportional hazards regression test was used. In 
this method, the potential predictors were the predictors which 
were significant or close to significance in univariate tests. p < 
0.05 was defined as significant in ali tests. 

RESULTS 
Two hundred forty-eight patients met the inclusion 

criteria and were included in the study. There were two 
groups of patients according to the fracture type, 1 12 patients 
with an intertrochanteric femur fracture and 136 patients with 
a femoral neck fracture. The baseline characteristics of the 
study population according to the fracture type are summa-
rized in Table 2. There were no significant differences 
between the two groups regarding to sex, comorbidities, 
anesthesia type, mean duration of operations, mortality, mean 
follow-up in months, and Barthel score. The patients' mean 

1S4 

TABLE 1. Barthel Activities of Daily Living lndex19 

Activlty Point Feature 

Bowel activity o Incontinence (or laxative needed 
for defecation) 

Can't hold once a week 
2 Continence 

Bladder o Incontinence, 
catheterization and help needed 

Can't hold once in 24 hr 
2 Continence 

Personal care o Needs help for care 
1 lndependent 

Toilet o Dependent 
Needs partial help 

2 Independent 
Feeding o 

l Needs help for cutting or spreading 
butter 

2 Independent 
Transfer o Disable to do, imbalance while sining 

(bed to chair and back) l Able to sit, but needs one or two guys 
2 Needs physically or verbal help 
3 lndependent 

Movement o Inactive 
Dependent to the wheelchair 

2 Needs physically or verbal help 
3 lndependent (can sit with the help 

ofa stick) 
Wearing clothes o Dependent 

Need help but able to do some 
2 Independent (button, zip, and string) 

Stairs o Disable climb 
Needs verbal, physically help, or stick 

2 Independent 
Bath o 

lndependent 

age was 80.3 years for intertrochanteric femur fractures and 
77.9 years for femoral neck fractures (p = 0.020). The 
treatment types for intertrochanteric femur fractures were 
arthroplasty for 38 (33.9%) patients and internal fixation for 
74 (66.1 %) patients when compared with being arthroplasty 
for 133 (97.8%) patients and internal fixation for 3 (2.2%) 
patients in femoral neck fractures (p < 0.001). The mean delay 
until surgery was 8.7 days for intertrochanteric femur fractures 
and l l .3 days for femoral neck fractures (p = 0.035). 

Mortality 
The 1-month mortality rates of intertrochanteric femur 

fracture patients and of femoral neck fracture patients were 
16.1% and 13.2%, respectively. The 1-year mortality rates of 
intertrochanteric femur fracture patients and of femoral neck 
fracture patients were 26.8% and 30.9%, respectively. The 
overall mortality rates (the rates of dead patients at the last 
interview) of intertrochanteric femur fracture patients and of 
femoral neck fracture patients were 42.9% and 50%, respec-
tively. There were no significant differences in l month, 1 
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TABLE 2. Baseline Characteristics of the Study Population 
According to Fracture Type 

lntertrochanteric Femoral Neck 
Fracture Fracture 

Characteristics (n = 112) (n = 136) p 
Sex 0.929 

Male 34 (30.4) 42 (30.9) 
Female 78 (69.6) 94 (69.1) 

Age 
Mean 80.3 :!: 8.5 77.9 ± 7.7 0.020* 

Comorbidities 
Cardiovascular 82 (73.2} 106 (77.9) 0.387 
Pulmonary 21 (18.8) 29 (21.3) 0.615 
Renal 9 (8) 8 (5.9) 0.504 
Central nervous 29 (25.9) 41 (30.1) 0.459 
Endocrine 37 (33) 37 (27.2) 0.318 
None 18 (16.1) 16(11.8) 0.326 

Delay in surgery 
Mean (d) 8.7 ± 6.8 11.3±11.7 0.035* 

Anesthesia type 0.447 
General 70 (62.5) 85 (62.5) 
Spinal-epidural block 20(17.9) 31 (22.8) 
SPNB 22 (19.6) 20 (14.7) 

type 
Arthroplasty 38 (33.9) 133 (97.8) <0.001* 
lntemal fixation 74 (66.1) 3 (2.2) 

Duration of operation 
Mean (min) 146.3 ± 41.4 138.6 ± 39.9 0.135 

Postoperative mortality 0.410 
in I mo 18 (16.1) 18 (13.2) 
in 1 yr 30 (26.8) 42 (30.9) 
Overall 48 (42.9) 68 (50) 

Follow-up 
Mean (months) 31.3 ± 26.0 26.9 ± 23.0 0.160 

Barthel score 
Mean 15.0 ± 6.2 15.1 ± 5.9 0.926 

• p < 0.05. 

year, or overall mortality rates between the two groups (p = 
0.209), although the estimated mean survival time was higher 
for intertrochanteric femur fracture patients (57.9 months) 
than for femoral neck fracture patients (48.8 months). Sur-
vival curves for the two groups are presented in Figure 1. 

in intertrochanteric femur fracture patients, estimated 
survival time for patients treated with arthroplasty was 42.9 
months and it was 64.8 months for patients treated with 
internal fixation (p = O.O 18). Survival curves for the two 
treatment types are presented in Figure 2. In femoral neck 
fracture patients, statistical analysis could not be performed 
according to the treatment type because there were only 3 
patients treated with internal fixation compared with 133 
patients treated with arthroplasty. 

Considering ali of the hip fracture patients, 116 patients 
died and 132 patients survived. The baseline characteristics 
ofthe dead and alive patients are summarized in Table 3. The 
mean age of the patients who died was 81.5 years when 
compared with the mean age of surviving patients, which was 
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76.8 years (p < 0.001). When comorbidities (5 systemic 
diseases) are counted for each patient, the median count of 
comorbidities affecting the patients with an intertrochanteric 
femur fracture was 1.5, and it was 2.0 for femoral neck 
fracture patients (p > 0.05). For the patients who died the 
median count was 2.0, and it was 1.5 for the patients who 
survived (p > 0.05). None of the comorbidities affect mor-
tality rates as shown in Table 3. The mean delay for surgery 
was 11.5 days in dead patients and 8.9 in alive patients (p = 
0.037). There was no significant difference in the duration of 
operations between the dead and alive patients, 141.1 minutes 
and 142.9 minutes, respectively (p = 0.730). 

Forty-four of 76 male patients (57.9%) and 72 of 172 
female patients (41.9%) died. The overall mortality rate was 
significantly increased in men (p = 0.020). 

in regards to the choice of anesthesia, the overall 
mortality was 54.8% (85 of 155 patients) for general anes-
thesia, 35.3% (18 of 51 patients) for ESA, and 31 % (13 of 42 
patients) for SPNB (p = 0.004). When the ESA and SPNB 
types were grouped together as a regional anesthesia, and 
compared with general anesthesia, there was no significant 
difference in mortality in the first month after the operation 
(15.1 % in regional anesthesia group and 14.2% in general 
anesthesia group, p > 0.05), but after the first month, the 
mortality rate was significantly decreased for regional anes-
thesia group (18.3% in regional anesthesia group and 40.6% 
in general anesthesia group, p = 0.001 ). 

The significant predictors (age, sex, fracture type, treat-
ment type, anesthesia type, and delay in surgery) were used to 
determine independent predictors of mortality by Cox regres-
sion analysis and the age of the patient (p < 0.001) as well as 
the delay in surgery (p = 0.047) were significant. 

Functional Outcome 
The mean Barthel score was 15.0 for intertrochanteric 

femur fracture patients and 15.1 for femoral neck fracture 
patients (p = 0.926). it was 14.8 for patients treated with 
arthroplasty and 15.5 for patients treated with internal fixa-
tion (p = 0.493). 

DISCUSSION 
We retrospectively analyzed 248 hip fracture patients to 

determine mortality rates and factors affecting patient mor-
tality according to two hip fracture types. 

We did not divide hip fracture or internal fixation 
device types into subgroups, which were the major limita-
tions in our study. Also, personal characteristics and medical 
treatments of patients could not be considered in our results. 

in this study, the mortality rates for both fracture types were 
highest for the first year after operation and declined gradually 
with time. This is similar to other investigators results.2,5,21 The 
age ofthe patient was a significant predictor ofmortality, which 
is also stated by most of the survival 

We found men hada significantly higher mortality rate 
in univariate analysis, but in multivariate analysis, sex was 
not a significant predictor of mortality. This result is similar 
to other studies. 13,15 Conversely, White et al. 21 reported that 
male sex was predictive of increased mortality, but a signif-
icant proportion of the men were at high-risk group. Besides, 
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Figure 1. The graph shows a Kaplan-Meier survival curve for (A) intertrochanteric femur fracture and (8) femoral neck 
fracture patients. 

Survlval Functlons 

1,0 

o,e 

'ii> 0,8 

i 
E lj 0,-4 

0,2 

treatment 
.Jl .. n 
+ 

lriernal 
+ cenlQl'ed 

k>g rank p=0.018 
0,0 

0,00 20,00 40,00 60,00 

months 
80,00 100.00 120,00 

Flgure 2, The graph shows a Kaplan-Meier survival curve for intertrochanteric femur fracture patients' who are treated with 
(A) internal fixation and (B) arthroplasty. 

men had increased mortality even after. controlling potential 
confounders in some reports. 22•23 Therefore, the relationship 
between sex and mortality risk remains controversial. 

156 

Although comorbidities were related with increased 
mortality in many we did not find any 
relationship similar to that of Aharonoff et al. 13 
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TABLE 3. Baseline Characteristics of the Dead and Alive 
Patients 

Dead Patlents Alive Patlents 
Characterlstlcs (n = 116) (n = 132) p 

Age 
Mean 81.5 :t 8.0 76.8 :!: 7.7 

Comorbidities 
Cardiovascular system 0.227 
Existing 92 (79.3) 96 (72.7) 
Nonexistent 24 (20.7) 36 (27.3) 

Pulmonary system 0.407 
Existing 26 (22.4) 24 (18.2) 

90 (77.6) 108 (81.8) 
Renal system 0.125 

Existing 11 (9.5) 6 (4.5) 
Nonexistent 105 (90.5) 126 (95.5) 

Central nervous system 0.942 
Existing 33 (28.4) 37 (28.0) 
Nonexistent 83 (71.6) 95 (72.0) 

Endocrine system 0.700 
Existing 36 (31.0) 38 (28.8) 
Nonexistent 80 (69.0) 94 (71.2) 

None 13 (11.2) 21 (15.9) 0.283 
Delay in surgery 

Mean 11.5 :!: 10.6 8.9 :!: 8.9 0.037* 
Duration of operation 

Mean 141.1 :t 40.4 142.9 :!: 41.0 0.730 

• p < 0.05. 

in this study, often the delays in surgery were too long. 
The operations were delayed for three main reasons, most 
often because of meaningless electrocardiographic anoma-
lies, sometimes because of !ate admission to institute, and 
sometimes for patients with poor health who needed a re-
served intensive care room for the postoperative period. We 
found that delay in surgery increased mortality rate signifi-
cantly. Also, it was postulated that the patients should be 
operated on as early as Early treatment de-
creases pain and improves mobility, which in tum decreases 
pulmonary complications (atelectasis, thrombo-
emboli, and pneumonia).23-27 Sexson and Lehner20 reported 
that patients who developed postoperative complications had 
a 1-year mortality rate three tim es greater than that of patients 
without postoperative complications. in our study, consider-
ing the comorbidities were not a significant predictor, the 
needless delays to prepare the patients to surgery increased 
the mortality. 

We found that the type ofanesthesia was not predictive 
of increased mortality after controlling for other confounding 
factors. Nevertheless, in univariate analysis, regional anes-
thesia (SPNB and ESA) was found to decrease mortality rate 
after 1 month. in our institute, regional anesthesia is chosen 
for patients with poor health status and that explains the 
equivalence of the mortality rates in the first postoperative 
month. In several studies, the reduction in morbidity and 
mortality is shown with regional anesthesia. 17, 18 The duration 
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of operation had no significant influence on mortality rate, as 
concluded by White et 

The mortality rate of intertrochanteric femur fracture 
patients was higher than femoral neck fracture patients in 
most of the survival studies. 10,12 However, the patients with 
an intertrochanteric femur fracture were older and had more 
existing comorbidities. There are studies that confirmed 
higher mortality rates for intertrochanteric femur fracture 
patients, even when accounting for age and comorbidities by 
using multivariate analyses.9, 11 Fox et al.8 found higher mor-
tality rates for intertrochanteric femur fracture patients at 2 
and 6 months after fracture when compared with femoral 
neck fracture patients, but 1-year recovery did not differ 
between fracture types. Also, some investigators reported that 
fracture type did not affect mortality .13- 15 Therefore, the 
relationship between fracture type and mortality remains 
controversial. In this study, there were no significant differ-
ences at 1 month, 1 year, and overall mortality rates between 
hip fracture types. 

W e did not find any significant difference between the 
two groups in regards to sex, comorbidities, anesthesia type, 
mean duration of operations, mortality, mean follow-up in 
months, and Barthel score. The mean age of patients with 
intertrochanteric femur fracture was significantly older than 
the patients with femoral neck fracture. Because age was an 
independent predictor of increased mortality in this study 
(p < 0.001 ), it is expected that the mortality rate of intertro-
chanteric femur fracture patients to be higher, Conversely, the 
mean delay in surgery was longer for femoral neck fracture 
patients. It was also an independent predictor of increased 
mortality in this study (p = 0.047), but not as significant as 
age when the p values are compared. So, it is stili expected 
that the mortality rate of intertrochanteric femur fracture 
patients would be higher. However, in this study, estimated 
mean survival time was higher for intertrochanteric femur 
fractures (57.9 months) than for femoral neck fractures (48.8 
months). 

Kenzora et al. 15 and Aharonoff et al. 13 found no differ-
ence in mortality according to the treatment types. Vester-
gaard et al. 5 found higher mortality rates for patients who 
were treated with arthroplasty than patients who were treated 
with intemal fixation. in intertrochanteric femur fracture 
patients, we also found higher mortality rates for patients who 
were treated with arthroplasty than patients who were treated 
with intemal fixation. The reason might be due to the more 
complex surgery and so increased complications. We think 
that, even though the treatment type was not an independent 
predictor of mortality, intemal fixation choice led to decrease 
the mortality rate of intertrochanteric femur fracture patients 
when compared with femoral neck fracture patients, who 
were almost always treated with arthroplasty. This is shown 
in Figure 1, A and B. 

Regarding to functional outcome, no significant difference 
was seen in Barthel score of patients' according to the fracture 
types, similar to previous studies.8·9 Also, when the patients' 
Barthel scores were compared according to the treatment 
type, there was no significant difference between arthroplasty 
and intemal fixation groups. 
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In conclusion, to decrease the mortality rate after hip 
fracture, since age and gender are factors that are independent 
from treatment, needless delays in surgery should definitely 
be avoided. Also, we recommend intemal fixation and re-
gional anesthesia to decrease mortality rate. Finally, ali find-
ings in this study may be used to estimate prognosis of the 
patients to inform them and their families. 

ACKNOWLEDGMENTS 
We thank Mr. Omer Uysal for his help with the statis-

tical analysis. 

REFERENCES 
1. Cooper C, G, Melton LJ. Hip fractures in the elderly: a 

world-wide projection. Int. 1992;2:285-289. 
2. Farahmand BY, Michaelsson K, Ahlbom A, Ljunghall S, Baron JA; 

Swedish Hip Fracture Study Group. Survival after hip fracture. Osteo-
porosis Int. 2005;16:1583-1590. 

3. Magaziner J, Lydick E, Hawkes W, et al. Excess mortality attributable 
hip fracture in white women aged 70 years and older. Am J Public 

Health. 1997;87:1630-1636. 
4. Schroder HM, Erlandsen M. Age and sex as determinants of mortality 

after bip fracture: 3,895 patients followed for 2.5-18.5 years. J Orthop 
Trauma. 1993;7:525-531. 

5. Vestergaard P, Rejnmark L, Mosekilde L. Has mortality after a bip 
fracture increased? J Am Geriatr Soc. 2007;55: 1720-1726. 

6. Schürch M-A, Rizzoli R, Mermillod B, Vasey H, Michel JP, Bonjour JP. 
A prospective study on socioeconomic aspects of fracture of the prox-
imal femur. J Bone Miner Res. 1996;1 I: 1935-1942. 

7. Mautalen CA, Vega EM. Different characteristics of cervical and tro-
chanteric bip fractures. Osteoporos /nt. 1993;3:S102-S106. 

8. Fox KM, Magaziner J, Hebel JR, Kenzora JE, Kashner TM. lntertro-
chanteric versus femoral neck hip fractures: differential characteristics, 
treatment, and sequelae. J Gerontol A Biol Sci Med Sci. l 999;54:M635-
M640. 

9. Haentjens P, Autier P, Barette M, Yenken K, Vanderschueren D, 
Boonen S; on behalf of the Hip Fracture Study Group. Survival and 
functional outcome according to hip fracture type: a one-year prospec-
tive cohort study in elderly women witb an intertrochanteric or femoral 
neck fracture. Bone. 2007;41:958-964. 

10. Keene GS, Parlter MJ, Pryor GA. Mortality and morbidity after hip 
fractures. BMJ. 1993;307:1248-1250. 

11. Karagiannis A, Papakitsou E, Dretakis K, et al. Mortality of 
patients with a hip fracture in a district of Greece: ten-year 

158 

follow-up with reference to the type of fracture. Calcif Tissue lnt. 
2006;78:72-77. 

12. Lawton JO, Baker MR, Dickson RA. Femoral neck fractures-two pop-
ulations. Lancet. 1983;9:2:70-72. 

13. AharonoffGB, Kova! KJ, Skovron ML, Zuckerman JD. Hip fractures in 
the elderly: predictors of one year mortality. J Orthop Trauma. 1997; 
11:162-165. 

14. Cipitria JA, Sosa MM, Pezzotto SM, Puche RC, Bocanera R. Outcome 
of hip fractures among elderly subjects. Medicina (B Aires). 1997;57: 
530-534. 

15. Kenzora JE, McCarthy RE, Lowell JD, Sledge CB. Hip fracture mor-
tality: relation to age, treatment, preoperative illness, time of surgery, 
and complications. Clin Orthop Relat Res. 1984;186:45-56. 

16. Naja Z, el Hassan MJ, Khatib H, Ziade MF, Lönnqvist PA. Combined 
sciatic-paravertebral nerve block vs. general anaesthesia for fractured 
hip ofthe elderly. Middle East J Anesthesiol. 2000;15:559-568. 

17. Beaupre LA, Jones CA, Saunders LD, Johnston DW, Buckingham J, 
Majumdar SR. Best practices for elderly hip fracture patients: a system-
atic overview of the evidence. J Gen Intern Med. 2005;20: 1019-1025. 

18. Rodgers A, Walker N, Schug S, et al. Reduction of postoperative 
mortality and morbidity with epidural or spinal anaesthesia: results from 
overview of randomised trials. BMJ. 2000;321: 1493. 

19. Mahoney Fi, Barthel DW. Functional evaluation: the Barthel Index. Md 
State Med J. 1965;14:61-65. 

20. Sexson SB, Lehner JR. Factors affecting hip fracture mortality. J Orthop 
Trauma. 1987;1:298-305. 

21. White BL, Fisher WD, Laurin CA. Rate ofmortality for elderly patients 
after fracture of the hip in the 1980's. J Bone Joint Surg Am. 1987;69: 
1335-1340. 

22. Clayer MT, Bauze RJ. Morbidity and mortality following fractures of 
the femoral neck and trochanteric region: analysis of risk factors. 
J Trauma. 1989;29:1673-1678. 

23. Magaziner J, Simonsick EM, Kashner TM, Hebel JR, Kenzora JE. 
Survival experience of aged hip fracture patients. Am J Public Health. 
l 989;79:274-278. 

24. Sircar P, Godkar D, Mahgerefteh S, Chambers K, Niranjan S, Cucco R. 
Morbidity and mortality among patients with hip fractures surgically 
repaired within and after 48 hours. Am J Ther. 2007;14:508-513. 

25. Hardin GT. Timing offracture fixation: a review. Orthop Rev. 1990;19: 
861-867. 

26. Ho V, BH, Roos LL. Multiple approaches to assessing. the 
effects of delays for hip fracture patients in the United States and 
Canada. Hea/th Serv Res. 2000;34:1499-1518. 

27. Rogers FB, Shackford SR, Keller MS. Early fixation reduces morbidity 
and mortality in elderly patients with hip fractures for low impact falls. 
J Trauma. 1995;39:261-265. 

CO 201 O Lippincott Williams & Wilkins 

Copyright © Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited. 


