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Abstract 

The incidence of hip fractures occurring at old age is gradually increasing. We analyzed 

the various factors affecting on the postoperative mortality of hip fractures for persons aging 

more than 65 years old. We hypothesized that the duration until surgery and the American 

Society of Anesthesiologists (ASA) classification were useful variables affecting on 

postoperative mortality rates. A retrospective review of 247 patients with hip fractures from 

January 2006 to June 2008 who had undergone operative treatment was performed. Overall 

postoperative one year mortality rate was 10.1%. The mortality rates who underwent surgery 

post injury for more than 3 days and less than 3 days were 11.7% and 5.9%, respectively. 

Higher mortality rates in ASA class 3 and 4 (9.7% and 22.2%, respectively) than in ASA class 

2 (9.1%). In univariable analyses, sex and patients’ age at injury had statistical significances. 

In multivariable analyses, duration until surgery and ASA classification had strong 

correlation with postoperative mortality rate. Hip fractures in elderly patients should be fixed 

as early as possible. Patients with preoperative higher risk (in ASA class 3 or 4) should be 

closely managed and care must be taken following hip fracture surgery.  
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1. Introduction 

As the percentage of elderly persons in the population is constantly increasing worldwide, 

the yearly number of hip fracture in elderly persons are likewise increasing [1-3]. Hip 

fractures are mainly composed of femoral neck and intertrochanteric fractures (Figure 1). Hip 

fractures in the geriatric population are considered major public health problems. Hip fracture 

in elderly can be easily caused by trivial traumas due to osteoporotic in bone quality and most 

of patients have various medical underlying diseases. It is highly correlated with main causes 

of death. Fracture treatment can be problematic because concomitant medical underlying 

diseases increase operative risk. However, if untreated, it can cause various complications 

such as pneumonia, thromboembolism, skin break down, and etc. In older patients, operative 

risk is a major determinant of the postoperative course. Numerous factors are reportedly 

associated with increased risk for mortality after hip fracture and several risk scores for 

predicting postoperative risk have been proposed [4-6]. We analyzed the epidemiologic 

profiles of hip fracture and the various factors influencing to the postoperative mortality rate 

of hip fractures for persons aging more than 65 years old retrospectively. 
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Figure 1. Radiographs showing typical hip fractures, femoral neck fracture(A) 
and femoral intertrochanteric fracture(B) 

  

2. Materials and Methods 

From January 2006 to June 2008, we have treated 262 patients of hip fracture aging more 

than 65 years old in our institution. Among them, 247 patients of hip fracture were included. 

According to anatomical locations, femoral neck fractures were 133 cases and 

intertrochanteric fractures were 114 cases. Among the 247 patients with hip fracture were 63 

male patients and 184 female patients. The mean age was 77.1 years old (range, 65~101) and 

the mean follow up period was 24.3 months (range, 1~41). The mean duration from injury to 

surgery was 5.5 days (range, 0~12). 

We evaluated the age distribution of patients, injury mechanisms, incidence of medical 

underlying disease, duration from injury to surgery, ASA (American Society of 

Anesthesiologists) grade [7], and overall postoperative 1-year mortality rate. We also 

analyzed the statistical significances of each variable.  

The above data was analyzed using statistical software (SPSS version 17.0). We then 

performed a univariate of the main variable of interest (postoperative mortality rates) as well 

as the other covariates by constructing Kaplan-Meier survival curves. P<0.05 was considered 

significant. 
 

3. Results 
 

3.1 Age distribution of patients 

All patients were classified into three groups; Group I, from 65 years to 74 years old, 

Group II, from 75 years to 84 years old and Group III, above 85 years old. The number of 

each group was eighty one patients of Group I, one hundred twenty three of Group II and 

forty three of Group III (Figure 2). Group II, from 75 years to 84 years old was considered the 

most prevalent age group.  
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Figure 2. Graph showing age distribution of patients. From 75 years to 84 years 
old was the most prevalent age group 

 

3.2 Injury mechanisms  

Two hundred twenty six fractures (91.5%) were injured by slip down. The rest of fractures 

were injured by eleven cases of traffic accident (4.5%) and ten cases of fall from a height 

(4.0%). Slip down was the most common injury mechanism which was more than 90%. 

 

3.3 Incidence of medical underlying disease  

Hypertension was the most prevalent medical underlying disease, wherein eighty nine 

patients had suffered from it. The rest of them had forty one patients of diabetes mellitus, 

thirty patients of cerebrovascular disease, thirty patients of pulmonary disease, twenty four 

patients with ischemic heart disease, seven patients with liver disease, five patients with 

dementia and four patients with renal disease (Table 1).  
 

Table 1. Patient’s medical underlying disease 

Medical underlying disease Number of patients 

Hypertension 89 

Diabetes mellitus 41 

Cerebrovascular disease 30 

Pulmonary disease 30 

Ischemic heart disease 24 

Liver disease 7 

Dementia 5 

Renal disease 4 
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3.4 Duration from injury to surgery 

The mean duration from injury to surgery was 5.5 days (range, 0~12). Two hundred four 

patients (82.6%) were operated within 3 days of injury and four patients were operated within 

post-injury 24 hours. We tried to stabilize the hip fractures as early as possible. Remaining 

forty three patients (17.4%) were delayed the surgery for more than 3 days due to co-

morbidities or intolerable conditions for surgery at the time of suffering injury.  

 

3.5 ASA classification and mortality rates 

We checked the ASA class [7] of patients preoperatively and analyzed the effects on 

mortality rates of each class. Each class was consist of three patients of class I, one hundred 

sixty four patients of class II, sixty two patients of class III and eighteen patients of class IV. 

Most of the patients were class II (66.4%). Each mortality rate of each class was 0% of class I, 

9.1% of class II, 9.7% of class III and 22.2% of class IV. There were strong statistical 

significance between ASA classification and postoperative mortality rates (p<0.05). 

 

3.6 Overall postoperative mortality rate 

The overall postoperative mortality rate was 10.1% (Figure 3), twenty five patients out of 

two hundred forty seven patients had died within postoperative of one year.  

The mortality rates for patients who underwent surgery post injury for more than 3 days 

and less than 3 days were 11.7% and 5.9%, respectively (Figure 4). The duration from 

suffering the injury to undergoing surgery had influenced on postoperative mortality rates 

statistically (p<0.05).  

 

 

Figure 3. The graph showing overall postoperative 1-year mortality rate 
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Figure 4. The graphs showing mortality rates of each group due to the duration 
from injury to surgery. The mortality rate those who were underwent surgery 
post-injury more than 3 days(A) and the mortality rate of patients post-injury 

less than 3 days(B) 
 

4. Discussion 

In 1990, the population over the age of 65 was estimated at 323 million, and is expected to 

reach 1,555 million by 2050 [2]. The number of hip fractures is expected to increase from 1.7 

million in 1990 to 6.25 million in 2025 [2]. Hip fracture is one of the most common fracture 

types in elderly, requiring costly interventions and frequently resulting in functional 

impairment, loss of independence, and mortality [8, 9]. The postoperative 1-year mortality 

rates are reported from 13% to 36%, depending on various risk factors; the most widely 

reported average is about 25% [10, 11].  

Other serious problems of hip fractures in elderly were the concomitant medical underlying 

diseases. Postoperative mortality rates are strongly correlated with associated pre-existing 

pathology [12-14]. Mnif reported that advanced age and associated co-morbidities are two 

decisive factors of mortality secondary to trochanteric fracture [13].
 

The ability to improve the result and decrease of the mortality rate for patients with hip 

fracture has been major concerns and the effect of the duration from suffering injury to 

undergoing surgery has been extensively studied. During the 1960s, elective surgery after 

preoperative evaluation was common for the elderly patients [15]. There was a report 

suggesting that emergency surgery or surgery within 12 hours should not be performed in 

elderly hip fracture patients [16]. Many reports have indicated that early surgery has no effect 

on the mortality rate [6, 17-19]. Although there have been some variability and controversies 

in the reports concerning this, many studies have shown delay from suffering injury to 

undergoing surgery to be a major predictor of mortality [20-22]. There could be a few reasons 

for the delay to undergoing surgery from suffering injury including the time to optimize a 

patient’s medical condition and intolerable conditions for performing surgery at the time of 

acquiring injury. The remarkable advantages of early surgery are decreasing pain and 

improving mobility, which in turn decreases the pulmonary complications such as atelectasis, 
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pneumonia and pulmonary thromboembolism [23-26]. In this study, we found that duration 

from suffering injury to undergoing surgery was strongly correlated with decreasing 

postoperative mortality rate and had a statistical significance.  

Our study had several limitations. We didn’t divide hip fractures due to anatomical location 

or surgical device types into subgroups, which were the major limitations. Also, we do not 

have an assessment of the patients’ mental status, which has been reported to be an 

independent predictor of mortality [4]. Personal characteristics and medical treatments 

couldn’t be considered as well. Moreover, we do not have information about the rehabilitation 

programs followed by the patients after the discharge which might affect the results.  

 

5. Conclusion 

In conclusion, hip fractures in elderly age group should be fixed as early as possible in 

order to decrease the mortality rate. Needless delay to undergo surgery upon suffering from 

injury should definitely be avoided. Also, proper care must be given to those who are 

identified as being at higher risk (ASA class 3 or 4) preoperatively should be closely managed 

following hip fracture surgery.  
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