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ABSTRACT 

Introduction: Femur injuries and fractures annually kill many elderly. The present study aimed to evaluate the one-year survival of 

patients with proximal femur fractures from 2012 to 2018 in Semnan. Materials and Methods: This retrospective study was performed 

on 134 patients with proximal femur fracture. Patients were first studied for their one-year survival and then the results were 

statistically evaluated. Results: The study showed that 69 and 65 patients were male and female with mean age of 85 years, 

respectively. 36.7% of those who underwent surgery survived more than one year and 63.3% died within one year. Also, 80% of 

those who did not undergo surgery survived more than one year. Mortality rate was significantly higher in those who had not 

surgery (p = 0.01). Conclusion: The results of this study showed that surgery has a direct relationship with their one-year survival and 

attention to factors such as the correct time of surgery is very important in the survival of the elderly. 

 

Keywords: Injury, Femoral Fractures, Elderly, Surgery, Survival Rate. 

 

 

1. INTRODUCTION 

Regarding the process of aging pathology, one of the most common and serious problems of the elderly is osteoporosis and bone 

fractures following a fall (Klestil et al., 2017). Femoral fracture is one of the most common outcomes of osteoporosis which is 

associated with high prevalence, disability and significant mortality. The prevalence of femoral fractures in people over 65 is 1 to 5 

per 1000. It is also predicted that it increases by 3 to 5% annually (Muhm et al., 2013). In 2011, about 6,000 patients were admitted 

with femoral fractures, and in 2015, about 5% of orthopedic beds in the UK were occupied because of this problem. Mortality is 

usually high in proximal femoral fractures, which occur because of trauma and falls (Muhm et al., 2013 and Elliott et al., 2003).  

Approximately 20% of people with proximal femur fracture die in the first year and half of them will never return to their pre-

fracture performance level (Mohseni et al., 2015 and Soheili Azad et al., 2005). Disability following this condition can lead to 

pulmonary problems after prolonged immobilization, bed sores, urinary tract infections or psychological problems (Soheili Azad et 

al., 2005 and Innocenti et al., 2009). These fractures are usually divided into three types of femoral neck fractures, intertrochanteric 

fractures, and sub-trochanteric fractures (Muhm et al., 2013). Depending on the type of fracture, different therapeutic approaches 

have been proposed in which specialists usually use cannula screws. Extramedullary sliding screws, intramedullary nail, and different 

types of prosthesis are used in intertrochanteric fractures based on fracture and background diseases. In subtrochanter fractures, 

different processes and implants are used to control and reduce fractures (Mittal and Banerjee, 2012). 

Aging is the most important risk factor for hip fractures. Aging by 5 years increases the risk of femoral neck fractures by 2 to 3.5 

times (Cauley et al., 2009). Another contributing factor is a decrease in bone density (Ghafoori et al., 2014 and Fox et al., 2000 and 

Cauley et al., 2009). Using corticosteroids such as prednisolone have also been identified as important risk factors for femoral 

fractures (Cauley et al., 2009). Given the increasing trend of age in Iran and the exponential growth of the risk of femoral fracture 

with aging, evaluation the survival rate of people and the influencing background factors is of high importance. Survival rate is one 

of the epidemiological indicators of disease burden that may be used to prognosticate a disease or condition. Survival rate is the 

percentage of people who are still alive after a diagnosis (Brenner and Arndt, 2005 and Welch et al., 2000). It has been an important 

issue in the elderly’s lives. Calculation of survival rate helps identifying fracture complications, and assessing its severity and the 

effects of different factors on it could introduce strategies for prolonging life in elderly with proximal femur fracture. In this study, we 

aimed to evaluate one-year survival of patients over 80 years with proximal femur fracture. 

 

2. MATERIALS AND METHODS 

Study and Statistical population 

This retrospective study was performed on patients over 80 years who referred to orthopedic ward of Kowsar Research Hospitals in 

Semnan. The patients with definitive diagnosis of femoral neck fracture, intertrochanteric fracture, and subtrochanteric fracture from 

2012 to 2018 were included in the study. 

 

Inclusion and exclusion criteria 

Inclusion criteria included patients with proximal femoral fractures who were approved by a radiologist or orthopedist and were over 

80 years of age. Patients with problem in their records, patients with genetic diseases related to bone and connective tissue, 

cirrhosis, patients with severe rheumatologic diseases, and patients who use corticosteroid medications were excluded. 
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Method Description 

The records of patients over 80 years of age with proximal femoral fractures from 2012 to 2018 were studied. If patients’ data were 

available for one year, information on patient survival was recorded, otherwise patients were contacted and the data was recorded. 

Patients' age, sex, survival status, and type of fracture were extracted and recorded based on the variables table. 

 

Statistical analysis 

The data were analyzed by SPSS software. Also, Chi-square test was used to investigate the effect of background factors on survival. 

In all cases, p <0.05 was considered statistically significant. 

 

Ethical committee approval number & details 

This research was approved by ethical committee of Semnan University of medical sciences with code IR.SEMUMS.REC.1398.258 

 

3. RESULTS 

134 patients were admitted between 80 and 98 years of age. 69 (51.5%) were male and 65 (48.5%) were female. The mean age of 

participants was 85 years. 79 patients were 80 to 85 and 55 were over 86 years of age. There was no significant difference in age 

distribution between the studied patients (P = 0.12) (table 1). 

 

Table 1 Frequency distribution of patients with femoral fracture   

 Frequency Percentage P value 

 

Sex 

Male 51.5 73.2 
0.43 

Female  48.5 26.8 

Age 
80-85 79 56.6 

0.12 
>86 55 43.4 

 Total 134  

 

Examination of the femoral fracture area showed that the fractures of the intracranial segment were the most frequent case (with 

94 cases (70.2%)). As shown in the table 2, the groups were significantly different in the distribution of femoral fracture area. 

 

Table 2 Frequency distribution of patients based on femoral fracture area 

Area Frequency Percentage 

Intertrochanteric 94 70.2 

Femoral neck 33 24.7 

Sub-

trochanteric 
7 5.1 

Total 134 100 

 

As shown in the table 3, 31 patients underwent surgery and 103 did not undergo surgery. 

 

Table 3 Frequency distribution of patients based on treatment method 

Treatment strategy Frequency Percentage 

Surgery 31 23.1 

Non-surgery 103 76.9 

Total 134 100 

 

Evaluation of one-year survival showed that 85% survived after one year and one-year survival rate was 63.2% (table 4). 

 

Table 4 Frequency distribution of surviving patients after one year 

Survival Frequency Percentage 

>one year 85 63.12 

<one year 49 36.98 

Total 134 100 
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The most important part of this study was to investigate the relationship between type of treatment and patients' survival during 

one year. Statistical analysis showed that patients who underwent surgery had a significantly higher mortality rate (p = 0.01). 63.3% 

and 36.7% of those who underwent surgery survived less than one year and more than one year, respectively. Also, 70.9% of those 

who did not undergo surgery survive more than one year. As a result, the survival rate of patients who did not undergo surgery was 

significantly higher than who underwent surgery (P = 0.01) (table 5 & figure 2). 

 

Table 5 Evaluation of survival of patients after one year according to treatment strategy 

Survival Frequency Percentage Surgery (%) Non-surgery (%) Significance level 

>one year 84 63.2 36.7 70.9 
 

0.01 
<one year 50 36.8 63.3 29.6 

Total 134 100 100 100 

 

 

 

Figure 1 The rate of survival in patients after and before one year in two groups 

 

4. DISCUSSION 

Evaluation of survival is one of the most important issues in understanding the disease burden. Studies have shown that mortality 

rates in the first year after fracture surgery is higher than in subsequent years. 18.8%, 22%, and 19% of the deaths were reported at 

one-year follow-up. Treatment with surgery and recovery rates have been reported approximately 8% -19% (Onativia et al., 2018). In 

the present study, 31 patients underwent surgery and 103 did not undergo surgery. Evaluation of survival after one year also showed 

that 84 people survived after one year and one-year survival rate was 63.2%. In a related study in Iran, one-year survival of patients 

who underwent hip fracture surgery was reported to be 82% to 92%. In this study, the time of surgery, the number of days 

hospitalized, having a history of obstructive pulmonary disease, and diabetes were important factors in their one-year survival 

(Maceroli et al., 2016). 

In the present study, the survival rate was 63.2 and the mortality rate after one year was about 27.3, which was consistent with 

the other studies. In a study by Galler et al., 2011, 1.5% of patients required surgical review after two years. The overall rate of 

surgery was reported to be 0.9%. Mortality after surgery in 1, 2, 5, and 10 years was reported to be 23.5%, 32.5%, 0.55%, and 81.5%, 

respectively (Galler et al., 2018). Another study showed that survival rates in the second and tenth year were 33 and 78%, 

respectively (Lin and Liang, 2015). In another study, one year and quarterly mortality were 23.9% and 1.8%, respectively. Time of 

injury to hospital and time of injury to surgery or from hospital to surgery, up to 48 hours, had no effect on mortality and survival. 

The age of patients who died at the time of follow-up was significantly higher than the age of patients who survived (Muhm et al., 

2013).  

In this study, mortality rate was significantly high in those did not undergone surgery. 36.7% of those who underwent surgery 

survived more than one year and 63.3% died within one year. Similar studies have shown that surgery has a significant effect on 

patient survival (Moran et al., 2005 and Hapuarachchi et al., 2013), however, in most surgical studies, time is emphasized (Roberts et 
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al., 2015 and National Guideline, 2014). Studies show that patients who underwent surgery more than 4 days after hospitalization 

have higher 6-month-and-1-year mortality risks than those treated 48 hours later. Patient care and surgery in the first 24 hours is 

very crucial. Surgery is an important issue in the survival of patients and the time of surgery plays an important role in the survival of 

patients. Many studies have shown that timely surgery has an important effect on increasing survival of patients (Pioli et al., 2012 

and Hapuarachchi et al., 2013 and Moran et al., 2005). However, in some surgical studies, dependent factors had no effect on 

complications and survival of patients with femoral fracture (Yonezawa et al., 2009 and Orosz et al., 2004). On the other hand, it was 

also found that early surgery also has significant risks for patients with fracture and time is very important (Lizaur-Utrilla et al., 2016 

and Smektala et al., 2008). In our study, it is why survival increased in the elderly who did not undergo surgery. 

There are contradictory results regarding survival rate, such that a study conducted in 2016 on the elderly over 80 years reported 

a 62% two-year survival of. While in a study conducted in 2017 on patients over 80 years, survival rate was approximately 55% in 

three years (Mukka et al., 2017 and Bonicoli et al., 2016). In the present study, one-year survival was evaluated, though it is possible 

to obtain good knowledge of survival in subsequent years. Of course, there are other important factors affecting the survival rate of 

patients. Elmerson et al. showed that age is a very important factor in determining long-term survival. Other important factors 

included residence, gender, and area of injury. After ten years, only 1.4% of patients discharged from the institute survived (Muhm et 

al., 2013). In another study, the one and two-year survival of patients over 70 were reported 70% and 80%, respectively (Meessen et 

al., 2014). A study by Dehqan et al. in 2019 showed that older age, female gender, shorter height, and lower weight contributed to 

the increased risk of proximal femoral fracture (Dehghan et al., 2019). Another important point regarding the survival rate of patients 

with femur fracture is the timely and correct use of the medications. In a study conducted in 2017, one-year survival was reported 76 

% in patients and 66% in warfarin recipients. In this study, age, aspirin intake, mental activity, and warfar in intake were identified as 

important factors in determining survival of patients. In another study, attention has also been paid to the bone regenerative 

regimen (Zhou et al., 2017). 

 

Limitations 

One of the limitations of the present study was lack of information on patients' physical and biological conditions at the time of 

admission and lack of consideration of patients' general conditions, including living conditions during the treatment. Given that the 

study was retrospective and that many data were not fully available in patient records, it is suggested that a prospective, 

longitudinal study be conducted to confirm the results with greater certainty; and the role of other contributing factors in survival of 

patients such as nutrition, calcium storage, cellular stress, and time of surgery is taken into consideration. 

 

5. CONCLUSION 

The results showed that the mortality rate in the patients who underwent surgery was higher than the patients who did not undergo 

surgery. Overall, in case of fracture, surgery could be one of the leading causes of morbidity, complications, and even death in the 

elderly. In this regard, establishing appropriate conditions, providing proper medication, and identifying effective preventive 

strategies for this type of fracture should be given greater attention by health officials. 

 

Funding:  

This research received no external funding. 

 

Conflicts of Interest:  

The authors declare no conflict of interest. 

  

RREEFFEERREENNCCEE  

1. Bonicoli E, Niccolai F, Pasqualetti G, Bini G, Monzani F, Lisanti 

M. The difference in activity of daily living (ADL) and 

mortality in patients aged over 80 years with femoral neck 

fracture treated with hemiarthroplasty or osteosynthesis at 2 

years of follow-up. Injury 2016;47:112-5. 

2. Brenner H, Arndt V. Long-term survival rates of patients with 

prostate cancer in the prostate-specific antigen screening 

era: population-based estimates for the year 2000 by period 

analysis. J Clin Oncol 2005;23:441-7.  

3. Cauley JA, Lui LY, Genant HK, Salamone L, Browner W, Fink 

HA, et al. Risk Factors for Severity and Type of the Hip 

Fracture. J Bone Miner Res 2009;24:943-55. 

4. Dehghan M, Abdoli-tafti A, Ahmadi A, Shafiei Alavijeh S, 

Rahmati Dehkordi F, Salehi Reyhani S M. Association 

between proximal femoral geometry and incidence of 

proximal femoral fractures. koomesh 2019;21:67-72. 

5. Elliott J, Beringer T, Kee F, Marsh D, Willis C, Stevenson M. 

Predicting survival after treatment for fracture of the 



                             

© 2020 Discovery Publication. All Rights Reserved. www.discoveryjournals.org     OPEN ACCESS 

 
 

P
ag

e1
6

3
9
 

ARTICLE ANALYSIS 

proximal femur and the effect of delays to surgery. J Clin 

Epidemiol 2003;56:788-95. 

6. Elmerson S, Zetterberg C, Andersson GB. Ten-year survival 

after fractures of the proximal end of the femur. 

Gerontology 1988;34:186-91.  

7. Fox KM, Cummings SR, Williams E, Stone K, Fractures S of O. 

Femoral neck and intertrochanteric fractures have different 

risk factors: a prospective study. Osteoporos Int 

2000;11:1018-23. 

8. Galler M, Zellner M, Roll C, Bäuml C, Füchtmeier B, Müller F. 

A prospective study with ten years follow-up of two-

hundred patients with proximal femoral fracture. Injury 

2018;49:841-5. 

9. Ghafoori S, Keshtkar A, Khashayar P, Ebrahimi M, Ramezani 

M, Mohammadi Z, et al. The risk of osteoporotic fractures 

and its associating risk factors according to the FRAX model 

in the Iranian patients: a follow-up cohort. J Diabetes Metab 

Disord 2014;13:93.  

10. Haentjens P, Magaziner J, Colón-Emeric CS, Vanderschueren 

D, Milisen K, Velkeniers B, et al. Meta-analysis: excess 

mortality after hip fracture among older women and men. 

Ann Intern Med 2010;152:380-90. 

11. Hapuarachchi KS, Ahluwalia RS, Bowditch MG. Neck of femur 

fractures in the over 90s: a select group of patients who 

require prompt surgical intervention for optimal results. J 

Orthopaed Traumatol 2013;15:13-9. 

12. Innocenti M, Civinini R, Carulli C, Matassi F. Proximal femural 

fractures: epidemiology. Clin Cases Miner Bone Metab 

2009;6:117-9. 

13. Klestil T, Röder CH, Stotter CH, Winkler B, Nehrer S, Lutz M, 

et al. Immediate versus delayed surgery for hip fractures in 

the elderly patients: a protocol for a systematic review and 

meta-analysis. Syst Rev 2017;6:164. 

14. Lawrence JE, Fountain DM, Cundall-Curry DJ, Carrothers AD. 

Do Patients Taking Warfarin Experience Delays to Theatre, 

Longer Hospital Stay, and Poorer Survival After Hip Fracture? 

Clin Orthop Relat Res 2017;475:273-9.  

15. Lin JC-F, Liang W-M. Outcomes after fixation for undisplaced 

femoral neck fracture compared to hemiarthroplasty for 

displaced femoral neck fracture among the elderly. BMC 

Musculoskelet Disord 2015;16:199.  

16. Lizaur-Utrilla A,  Martinez-Mendez D, Collados-Maestre I, 

Miralles-Muñoz FA, Marco-Gomez L, Lopez-Prats FA. Early 

surgery within 2 days for hip fracture is not reliable as 

healthcare quality indicator. Injury 2016;47:1530-5. 

17. Maceroli M, Nikkel LE, Mahmood B, Ketz JP, Qiu X, Ciminelli 

J, et al. Total Hip Arthroplasty for Femoral Neck Fractures: 

Improved Outcomes With Higher  Hospital Volumes. J 

Orthop Trauma 2016;30:597-604.  

18. Meessen JMTA, Pisani S, Gambino ML, Bonarrigo D, van 

Schoor NM, Fozzato S, et al. Assessment of mortality risk in 

elderly patients after proximal femoral fracture. Orthopedics 

2014;37:194-200.  

19. Mittal R, Banerjee S. Proximal femoral fractures: Principles of 

management and review of literature. J Clin Orthop Trauma 

2012;3:15-23. 

20. Mohseni MD M A, Sadeghpour MD A, Mohseni S. 

Demographic Characteristics of Patients with Proximal 

Femoral Fractures in an Educational Center in Tabriz. IJOS 

2015;13:183-18. 

21. Moran CG, Wenn RT, Sikand M, Taylor AM. Early mortality 

after hip fracture: is delay before surgery important? The 

Journal of Bone and Joint Surgery 2005;87:483-9. 

22. Muhm M, Arend G, Ruffing T, Winkler H. Mortality and 

quality of life after proximal femur fracture - effect of time 

until surgery and reasons for delay. Trauma and Emergency 

Surgery 2013;39:267-75. 

23. Muhm M, Arend G, Ruffing T, Winkler H. Mortality and 

quality of life after proximal femur fracture-effect of time 

until surgery and reasons for delay. Eur J Trauma Emerg Surg 

2013;39:267-75. 

24. Mukka S, Knutsson B, Majeed A, Sayed-Noor AS. Reduced 

revision rate and maintained function after hip arthroplasty 

for femoral neck fractures after transition from posterolateral 

to direct lateral approach. Acta Orthop 2017;88:627-33.  

25. National Guideline C. American Academy of Orthopaedic 

Surgeons clinical practice guideline on management of hip 

fractures in the elderly. Clinical practiceGuideline 2014. 

26. Onativia IJ, , Slullitel PA, Diaz Dilernia F, Gonzales Viezcas JM, 

Vietto V, Ramkumar PN, et al. Outcomes of nondisplaced 

intracapsular femoral neck fractures with internal screw 

fixation in elderly patients: a systematic review. Hip Int 

2018;28:18-28. 

27. Orosz GM, Magaziner J, Hannan EL, Morrison RS, Koval K, 

Gilbert M, et al. Association of timing of surgery for hip 

fracture and patient outcomes. JAMA 2004;291:1738-41. 

28. Pioli G, Lauretani F, Davoli ML, Martini E, Frondini C, 

Pellicciotti F, et al. Older People With Hip Fracture and IADL 

Disability Require EarlierSurgery. The Journals of 

Gerontology Series A: Biological Sciences and Medical 

Science 2012;67:1272-7. 

29. Roberts K C, Brox WT, Jevsevar DS, Sevarino K. Management 

of hip fractures in the elderly. J Am Acad Orthop Surg 

2015;23:131-7. 

30. Rumnien, Pharmacy. U of M and Biostatistics. D of MI and. 

Applied medical informatics 2008. 

31. Smektala  R, Endress HG, Dasch B, Maier CH, Trampisch HJ, 

Bonnaire F, et al. The effect of time-to-surgery on outcome 

in elderly patients with proximal femoral fractures. BMC 

Musculoskeletal Disorders 2008;9:171. 



                             

© 2020 Discovery Publication. All Rights Reserved. www.discoveryjournals.org     OPEN ACCESS 

 
 

P
ag

e1
6

4
0
 

ARTICLE ANALYSIS 

32. Soheili Azad A, Yavari H, Azami M. Assessment of the Costs 

of Hip Fractures in Patients who referred to Orthopedic 

Clinic of Sina Hospital. RJMS 2005;12:83-92. 

33. Welch HG, Schwartz LM, Woloshin S. Are increasing 5-year 

survival rates evidence of success against cancer? JAMA 

2000;283:2975-8.  

34. Yonezawa T, Yamazaki K, Atsumi T, Obara S. Influence of the 

timing of surgery on mortality and activity of hip fracture in 

elderly patients. Journal of Orthopaedic Science 

2009;14:566-73. 

35. Zhou CH, Meng JH, Zhao CC, Ye CY, Zhu HX, Hu B, et al. PTH 

[1-34] improves the effects of core decompression in early-

stage steroid-associated osteonecrosis model by enhancing 

bone repair and revascularization. PloS one 2017;12. 


