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ABSTRACT

Objective: The aim of the present study was to evaluate the potential risk factors affecting mortality in geriatric patients undergoing surgical 
operations for hip fractures.

Methods: One-hundred and sixteen patients (46 males, 70 females; mean age, 77.6 years) who were older than 65 years and had been oper-
ated on for hip fractures and followed from the early postoperative period were included in the study. The patients underwent surgical treat-
ment for a femoral neck, intertrochanteric fracture, and subtrochanteric fractures. Patients were evaluated in terms of age, surgical time, length 
of hospital stay, accompanying systemic diseases, and mobilization timing for risk factors affecting mortality.

Results: Twelve patients (2 male, 10 female) died of various medical diseases. Two (1.7%) patients died in the first month, 4 (3.4%) between 
the 1st and the 3rd month, 1 (0.9%) between the 3rd and the 6th month, and 5 (4.3%) between the 6th and 12th month. The causes of death in 
these patients were cardiopulmonary failure (n=7), pulmonary embolism, and old age. ASA scores of the group of non-survivor patients were 
significantly higher compared with the group of survivor patients in terms of age, the presence of 3 or more systemic diseases, the duration 
of hospital stay, and mobilization time. There was no significant correlation between the surgical procedure chosen and the mortality rate.

Conclusion: Geriatric patients for whom hip fracture surgery is planned should be evaluated together with their general health status before 
surgery. Advanced age and high ASA scores increase the risk of mortality. Early preparation of the patient for surgery will shorten the duration 
of hospital stay and time until surgery and consequently will reduce perioperative complications. In addition, early mobilization by selecting 
the appropriate surgery method for the fracture type and the patient is a significant factor in reducing mortality.
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INTRODUCTION

Hip fracture is a common health problem that particularly affects 
the elderly, and with the increase in life expectancy, it is becom-
ing the primary cause of mortality among geriatric patients (1, 2). 
Some studies have revealed that approximately 20% of females 
and 30% of males die within the first year of a hip fracture (1-
4). Approximately 1.6 million of people worldwide develop a hip 
fracture every year, and this poses an important problem for pub-
lic health. This number is predicted to increase up to 2.6 million 
in 2025 and 4.5 million in 2050 (5, 6).

About 70% of hip fractures in geriatric patients (older than 60 
years old) are due to low-energy trauma (7). In a meta-analysis, 
mortality rates were found to be higher during the first 3 months 
after hip fracture, particularly among male patients (8). Mortality 
rates during hospitalization were reported to be between 4% and 
12% (4, 9-11). Although many factors that can increase the risk of 
death have been defined, there is no consensus yet regarding 
those factors (10, 12, 13).

Knowing the factors that increase the risk of death will help us 
take precautions before and after surgery and intervene when 

necessary. The aim of this study was to evaluate the presence 
of comorbidity before surgery, surgical time, surgical method, 
length of hospital stay, postoperative mobilization, and reliability 
of the ASA (American Society of Anesthesiologists) classification 
in the determination of mortality risk in patients undergoing sur-
gery for hip fracture.

METHODS

One-hundred and sixteen patients older than 65 years old, who 
had undergone surgery for hip fracture and followed up for at 
least 1 year, were included in the study. Forty patients (34.5%) 
had femoral neck fracture (FNF), 68 (58.6%) had intertrochanteric 
femoral fracture (ITFF), and 8 (6.9%) had subtrochanteric fracture 
(STF). Partial endoprosthesis (PEP) had been applied to 47 pa-
tients, with total hip replacement and osteosynthesis performed 
in 69 patients (Table 1).

Patients were taken to the clinic for surgical preparation after the 
first intervention in the emergency unit. At the beginning of hos-
pitalization, skin traction was applied to the patients, and treat-
ment with low-molecular-weight heparin (LMWH) was initiated. 
LMWH treatment was continued for 3 weeks after surgery and 
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the patients were recommended to wear compression stockings. 
Patients were questioned for existing systemic diseases, and 
preoperative evaluations were performed by the relevant depart-
ments. Patients were operated after having been stabilized with 
preoperative medical interventions.

Intravenous antibiotic prophylaxis was initiated 30 min before 
surgery. Antibiotic prophylaxis was applied postoperatively for 
1 day, and first-generation cephalosporin was preferred. A day 
after the surgery, patients were allowed to sit on their beds. On 
the second postoperative day, after having the wound treated 
by aspirative drainage, patients with good general health sta-
tus were allowed to stand up. Patients undergoing PEP were 
allowed to walk on their operated leg, as long as they were 
able to bear the pain. Patients who underwent osteosynthesis 
were able to stand up on the second postoperative day. Par-
tial weight-bearing was initiated after 3–4 weeks depending on 
the condition of the fracture, presence of excessive osteopo-
rosis, and implant that had been used. Patients who suffered 
a walking dysfunction before the surgery (such as a previous 
stroke) and whose general health condition did not allow them 
to stand and walk continued to sit on their beds at certain in-
tervals. For all other patients, non-weight-bearing walking was 
encouraged. Patients were discharged from the hospital when 
their postoperative wound healing and general medical condi-
tion were stable.

The preoperative ASA scores of the patients were obtained from 
hospital records and were used for risk scoring. Patients were 
evaluated in terms of factors that can affect mortality, including 
age, surgical time, length of hospital stay, accompanying system-
ic diseases, ASA scores, and postoperative mobilization.

The study was conducted in accordance with the Declaration of 
Helsinki. Ethical approval was not received because our study 
was retrospective and no consent was sought from patients. Like-
wise, informed consent forms from patients were not obtained 
either as no additional procedure was performed on patients and 
data were obtained from patient files.

Statistical Analysis

Data obtained were analyzed using the SPSS 13.0 (Statistical 
Package for the Social Sciences Inc.; Chicago, IL, USA) software. 
The Mann–Whitney U test was used for comparing the rates 
among the groups. A p value of <0.05 was considered statisti-
cally significant.

RESULTS

Of the 116 patients included in the study, 46 (39.6%) were males 
and 70 (60.4%) were females. It was found that 12 (10.3%) of the 
116 patients who underwent surgery died for various reasons af-
ter the 1-year follow-up period. Two (1.7%) of 52 patients in the 
age group of 65–74 years and 10 (8.6%) of 54 patients in the age 
group of 75 years and above died during the first 12 months. Two 
(1.7%) patients were males and 10 (8.6%) patients were females. 
It was observed that 2 patients (1.7%) died in the first month, 4 
patients (3.4%) between the first and third month, one patient 
(0.9%) between the third and sixth month, and 5 patients (4.3%) 

between the sixth and twelfth month. Among the non-surviving 
patients, 7 patients (6%) received internal fracture treatment, and 
5 patients (4.3%) underwent partial arthroplasty. The most com-
mon cause of death among patients was found to be cardiopul-
monary insufficiency (7 patients, 58.3%). On the other hand, it was 
verbally stated that the cause of death was dementia and embo-
lism in 5 patients.

The overall mean age was 77.6 years (range 65–99 years). For non-
surviving patients, mean age was 86 years (range 67–95 years) 
and 75.4 years (range 60–99 years) for surviving patients (Table 2). 
The difference was found to be statistically significant (p<0.05).

The patients were evaluated for hypertension, diabetes mellitus, 
chronic heart failure, chronic pulmonary disease, renal diseases, 
and cerebrovascular diseases. While the number of patients with 
3 and more comorbidities was 36 (39.1%) in the group of sur-
viving patients, it was 6 (60%) in the non-surviving group. There 
was a statistically significant difference between the two groups 
(p<0.05). It was observed that the risk of mortality increased in 
parallel with accompanying comorbidities.

The ASA scoring system was used for evaluating preoperative 
risks in patients. While the mean preoperative ASA score was 1.6 
(range 1–3) in surviving patients, it was 2.6 (range 2−3) in non-
surviving patients and the difference was statistically significant 
(p<0.05).

Length of hospital stay and surgical time were compared in sur-
viving and non-surviving patients. The mean surgical time was 4.5 
(range 1–16) days in the surviving group and 5.5 (range 2–12) days 
in the non-surviving group (p>0.05). In terms of hospitalization, 
the mean length of hospital stay was 9.9 (range 3–21) days in the 
surviving group and 13.8 (range 8–26) days in the non-surviving 
group. The difference was found to be statistically significant 
(p<0.05). It was observed that a delayed stabilization of patients 
increased mortality.

 Non-surviving Surviving  Total 

Male  2 44 46

Female  10 60 70

Age (Mean) 86 (67–95)  75.4 (65–99)  77.6 (65–99)

Surgical time (day) 5.5 (2–10)  4.5 (2–15)  4.9 (2–15)

Duration of hospital  
stay (day) 13.8 (6–24)  9.9 (3–45)  10.3 (3–45)

ASA score 2.6 (1–3)  1.6 (1–3)  1.9 (1–4)

Number of comorbid  
diseases 

0 0 34 34

1 3 38 41

2 5 21 26

3≤ 4 11 15

Table 1. Demographic data of patients
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The patients were compared in terms of postoperative early mo-
bilization. The number of mobilized patients was 94 (90.4%) in 
the surviving group and 5 (41.6%) in the non-surviving group. The 
difference was statistically significant (p<0.005).

DISCUSSION

Hip fractures seen in geriatric patients is the most serious conse-
quence of osteoporosis, and it has been reported that the mor-
tality rate increases in the first year following the incident (14-17). 
Although various factors are thought to be responsible for in-
creased mortality, no consensus has yet been reached.

Hip fractures are skeletal system injuries that are commonly 
seen among the elderly population and are accompanied by 
high mortality and morbidity rates. It is stated that mortality 
rates are between 5.9% and 50% in geriatric patients operated 
for osteoporotic hip fracture (18-21). In the literature, there are 
some studies reporting the mortality rate after hip fracture and 
various risk factors that affect it. Although no statistically signifi-
cant difference was found when comparing mortality rates ac-
cording to the region of the hip that is broken and the surgical 
technique, it was observed that trochanteric fractures occurring 
in advanced-age patients are accompanied by high mortality 
(1, 6, 14).

In our study, when we evaluated mortality rates, we found that 
the number of patients undergoing internal fixation due to tro-
chanteric fracture (7/5), but no statistically significant difference 
was observed. 

Intraoperative and postoperative mortality rates vary in patients 
undergoing surgical treatment after hip fracture. Brossa Torru-
ella et al. (22) found the mortality rate to be 40% in patients with 
hip fracture and 16.5% in the control group. They also found that 
3-year mortality rates were associated with heart failure, neopla-
sia, and dementia. In the study of McLeod et al. (23), the 1-year 
mortality rate was reported to be 24.9% in geriatric patients oper-
ated for hip fracture. In the same study, it was observed that mor-
tality rates were associated with age, sex, general health status, 
and place of residence, whereas the effects of surgical time, sur-
gical method, and anesthesia type on mortality were found to be 
low. Rogmark et al. (15) stated in their study that patients mostly 
died in the first 4 months after surgery. In our study, mortality 
rate was found to be 9.8% and most patients (5/10–50%) died in 

the first 3 months following surgery, which is consistent with the 
literature. In the first month after surgery, patients cannot avoid 
being confined to bed all the time and accordingly, complica-
tions such as deep venous thrombosis and pulmonary embolism 
occur during this period.

Deep venous thrombosis (DVT) prophylaxis decreases postop-
erative mortality rates, but it does not provide an appropriate 
solution (17). Particularly, geriatric patients that have been con-
fined to bed for a long time have an increased risk of DVT and 
pulmonary embolism (16). In our study, it was verbally stated that 
patients died of cardiopulmonary diseases more frequently, and 
two patients were suspected of suffering embolism. This sug-
gests that thromboembolism can develop in parallel with in-
creased time until surgery, which can increase the mortality rate 
associated with cardiovascular insufficiency and pulmonary em-
bolism. Improvements in physical treatment and care services at 
home, and follow-up and rehabilitation of geriatric patients with 
high postoperative risk in a clinical setting can be effective in de-
creasing mortality rates.

The effect of increasing preparation time for surgery on the 
mortality risk is controversial. In the literature, there are stud-
ies reporting that it decreases or increases mortality in patients 
operated within the first 24 h (14, 16, 24). The ones who defend 
early surgery suggest that complications such as DVT and urinary 
system infections will decrease as the time of being confined to 
bed decreases. Besides, Sexson and Lehner (25) specified that if 
the general health condition of a patient was inappropriate for 
immediate surgery, it would be better to operate after stabiliza-
tion of the general health condition. In our series, because the 
number of patients operated within 24 h was limited, such an 
evaluation was not possible. Operating patients having a good 
general health status within the first 24 h decreases the risk of 
thromboembolism and thus mortality rates. In addition, it was 
observed that the time elapsed during surgical preparation was 
close among patients, and it was found in the comparison be-
tween surviving and non-surviving patients that this time had no 
significant effect on mortality (p>0.05).

The ASA classification is used for the evaluation of how preop-
erative systemic diseases affect the general condition of a patient 
(26, 27). Although the ASA classification is a subjective evaluation 
system, it has been shown to be useful as a mortality risk indica-
tor in many studies (28-30). It is a known fact that as comorbid 
diseases increase, mortality also increases (27, 31). In parallel with 
advanced age, mortality increases with ASA score (29). On the 
other hand, it is possible to decrease the postoperative mortality 
and morbidity rates during the follow-up period and treatment 
even in patients with an ASA score of 3 and above (25). In our 
study, the mean ASA score was significantly higher in the non-
surviving group than in the surviving group. This shows that the 
ASA classification system is useful for determining postoperative 
mortality risk in patients with hip fracture.

It has been revealed that mortality rate is significantly higher in 
patients having dementia and Alzheimer, which lead to cogni-
tive and communicative deficits, than in patients with normal 

 Non-surviving Surviving  Total 

Age  86 (67–95)  75.4 (60–99)  0.001

Surgical time (day) 5.5 (2–12)  4.5 (1–16)  0.349

Hospitalization (day) 13.8 (8–26)  9.9 (3–21)  0.034

ASA score 2.6 (2–3)  1.6 (1–3)  0.003

3≤ comorbid disease 4/12 (33.3%)  11/104 (10.6%)  0.044

Immobilized patient 8/12  12/104  <0.001

Table 2. Final control findings of patients and statistical comparison
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cognitive function (22-26, 28). In our study, it was mostly ob-
served that postoperative mobilization was not achieved in pa-
tients who did not cooperate due to cognitive dysfunction, and 
these patients were more likely to being confined to bed. Con-
sidering the positive effect of postoperative mobilization on 
mortality, it can be suggested that as mobilization is delayed, 
an increase in the rates of complications and mortality is inevi-
table. Consistently with the literature, a significant difference 
was found between postoperative mobilization and mortality in 
our study, and it was revealed once again that early mobilization 
is vital for decreasing mortality.

CONCLUSION

In the examination of studies in which postoperative mortality 
rates are evaluated in patients with hip fracture, it was observed 
that different results have been reported according to various 
parameters. The common result of all studies is that preopera-
tive medical health status is an important factor in the predic-
tion of postoperative mortality. For decreasing high mortality 
rates, patients with hip fracture should be evaluated considering 
their general health conditions before surgery. Medical problems 
should be solved and stabilized as soon as possible and the du-
ration of hospitalization and surgical time should be reduced. In 
addition, early mobilization after choosing a surgical method ap-
propriate for the type of fracture and the presence of risk is an 
important factor that decreases mortality.
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