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Association Between Type of Fracture and Mortality Rate in Hip and Femur Fractures 
Kalça ve Femur Kırıklarında Kırık Tipi ile Mortalite İlişkisi 

Çağrı Kokkoz1 , Arife Erdoğan2 , Funda Karbek Akarca3  

 

ABSTRACT 

Aim: This study included patients who presented to the 

emergency department with hip and femur fractures. By 

investigating which fracture type carried the highest risk for 

mortality, we aimed to provide a basis for surgeons to help 

them prioritize patients.  

Material and Methods: This was a single-center 

retrospective study. A total of 336 patients who presented 

to the emergency department with traumatic, isolated hip 

or femur fractures were included. The same surgical team 

operated all patients within four days. The fractures were 

categorized according to the fracture types. Patients were 

followed up about mortality during 28 days.  

Results: A total of 336 patients were included in the 

study, and 51 patients died in 28 days follow-up. Patients 

were divided into three groups according to their ages as 18-

44, 45-64, and > 64. There was no significant difference 

between the fracture types and mortality according to age 

groups. When the patients included in the study were 

evaluated as a single group, intertrochanteric fracture types 

were significantly related to mortality (p<0.010).  

Discussion: In this study, mortality rates were found to 

be higher in patients with intertrochanteric fractures among 

all patients.  
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ÖZ  
Amaç: Bu çalışmaya acil servise kalça ve femur kırığı 

şikayeti olan hastalar dahil edildi. Hangi kırık tipinin mortalite 

için en yüksek riski taşıdığını araştırarak, cerrahların hastaları 

önceliklendirmelerine yardımcı olmaları için bir temel 

oluşturmayı amaçladık.  

Gereç ve Yöntemler: Bu tek merkezli retrospektif bir 

çalışmaydı. Acil servise travmatik, izole kalça veya femur 

kırığı şikayeti ile başvuran 336 hasta dahil edildi. Tüm 

hastalar aynı cerrahi ekip tarafından 4 gün içinde ameliyat 

edildi. Kırıklar kırık tiplerine göre kategorize edildi. Hastalar 

mortalite açısından 28 gün boyunca takip edildi.  

Bulgular: Çalışmaya toplam 336 hasta alındı ve 28 gün 

takipte 51 hasta öldü. Hastalar yaşlarına göre 18-44, 45-64 

ve > 64 olarak 3 gruba ayrıldı. Kırık tipleri ile yaş grupları 

arasında mortalite açısından anlamlı fark yoktu. Çalışmaya 

alınan hastalar tek bir grup olarak değerlendirildiğinde, 

intertrokanterik kırık tipleri mortalite ile anlamlı olarak 

ilişkiliydi. (p <0.010).  

Sonuç: Bu çalışmada tüm hastalardan intertrokanterik 

kırığı olanların mortalite oranları daha yüksek bulundu.  

Anahtar Kelimeler: Kırık, mortalite, kalça, femur, acil 
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Introduction 

Although hip and thigh fractures are the most common 

fractures requiring hospitalization in the elderly, it is a 

significant cause of mortality and morbidity. Also, age and 

gender are important predisposing factors for hip and thigh 

fractures (1-2). 

These fractures are often associated with low mineral 

density in the bone and are caused by small energy trauma 

(3). Also, the incidence of hip fracture and dislocation due to 

high-energy trauma has been increasing in the younger 

population. Hip fractures are linked with higher mortality 

and high economic costs. Most research on the associations 

between fracture and mortality has focused on death after 

hip fracture in patients (4). In-hospital mortality has been 

associated with the type of fracture sustained, and the 

treatments received (5). Previous studies have 

demonstrated that surgical delay increased postoperative 

mortality rates due to more extended periods of 

immobilization and inflammation (6-7). Patients who were 

operated within 1 or 2 days of injury were found to have 

lower mortality rates compared to those who were more 

than two days late in surgery (8-11).  A shorter duration 

between injury and was associated with lower mortality 

rates (12). Operative delays are common in trauma centers 

with high volumes of patients (13). 

Lower levels of hemoglobin in older patients are associated 

with increased short-term morbidity and surgical mortality 

(14-15). Some studies examined hemoglobin levels as a 

predictor of postoperative morbidity, mortality, and 

recovery of the functional status of prefracture in the elderly 

with hip fractures.  

Because of its critical role in bone structure and metabolic 

bone balance (16-17), calcium has strong preventive effects 

on fractures. Serum calcium level shows 

some variations in different fracture healing phase times, 

and serum calcium level 

alterations may reflect calcium transport, reservation, meta

bolism, and restoration capabilities. Thus, 

we were also looking into the correlation between clinical 

outcome and serum calcium and hemoglobin levels in our 

study. 

In this study, we aimed to establish the relationship between 

the form of fracture and mortality in patients with hip or 

femur fracture. According to this relation, we will be able to 

provide a basis to help surgeons prioritize patients on the 

surgical waiting list according to the fracture type. 

 

Material and Methods 

Study setting and population 

Our study is a single center retrospective study. A total of 

336 patients who presented traumatic, isolated hip or femur 

fractures to the emergency department between 1 January 

2013 and 31 June 2015 and who met the inclusion criteria 

have been included. The fractures were categorized as 

transcervical, intertrochanteric, subtrochanteric, femoral 

shaft, and distal femoral fractures. Patients are divided into 

three groups as 18-44, 45-64, and >64 aged people. The 

relationship between fracture type and mortality was 

researched for each group.  

The first 28 days after application, patients included in the 

study were followed for mortality. The same surgical team 

operated all patients included within four days of presenting 

to the emergency department. Although they had surgery 

within the first four days, they had operated on different 

days. At the time of admission, blood samples were collected 

and measured by using the automatic biochemical analyzer. 

The relationship between operating days and mortality was 

investigated. Patients younger than 18 years of age and 

patients with multiple fractures, multi-trauma, pathological 

fractures, pregnancy, chronic kidney disease, chronic liver 

disease, heart failure, or active malignancy were excluded. 

The study has received review and approval from Izmir Katip 

Celebi University, Non-interventional Clinical Studies 

Institutional Review Board (The approval number: 235 and 

approval date: June 20th, 2018) 

Statistical analysis 

All statistical analyses were carried out using the Statistical 

Package for Social Sciences (SPSS) ver 25.0 software (IBM 

Corporation, Armonk, New York, United States). The normal 

distribution of numerical data was assessed using the 

Shapiro Wilk test. The Mann-Whitney U test was used in 

comparing two independent groups according to 

quantitative results, to get results with Monte Carlo. 

Comparing categorical variables with each other, the Fisher-

Freeman Holton test was tested with the Monte Carlo 

Simulation technique with Fisher Exact results, and the 

column ratios compared with each other and expressed 

according to the Benjaminini-Hochbergcorrected p-values. 

(Rewrite the sentence) The quantitative variables were 

shown as median (Minimum / Maximum) on the tables and 

n (%) as categorical variables. Variables were tested at a 

confidence level of 95 % and p<0.05 was found statistically 

significant. 

 

Results 

The study included a total of 336 patients, and 51 of them 

died within 28 days of application. The study included a 

minimum age of 18 years and a maximum age of 107 years. 

The age-related mortality was found to be significant. 

Patients were separated into three groups according to their 

ages as 18-44, 45-64, and> 64. 114 people in the 18-44 age 

group, 72 people in the 45-64 age group, and 150 people in 

the > 64 age group. 

When the patients included in the study were evaluated as a 

single group, 25.5% of the 97 patients with transcervical 

fractures were dead. 52.9% of 117 patients with 
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intertrochanteric fractures died and 9.8% of the 24 patients 

with subtrochanteric fractures died. Besides that 5% of 69 

patients with femoral shaft fractures died and 3.4% of the 29 

patients with distal femur fractures died. After 28 days of 

follow-up, intertrochanteric fracture types were found to be 

significantly associated with mortality (p <0.010).  

All patients underwent surgery at different times during the 

first 4-day period following the application. Forty-eight 

patients were operated on day 1, 102 patients were on day 

2, 124 patients were on day 3, 62 patients were operated on 

day 4. No significant difference was found between 

operating days and mortality (Table 1). When we compared 

the fracture types by age groups, we could not find a 

significant difference in mortality of the fracture types 

(p>0.05) (Table 2).  

 

  Survivor Non-survivor Total 
P Value 

   (n=285) (n=51) (N=336) 

    
Median 
(Min/ Max) 

Median (Min 
/ Max) 

Median 
(Min/ Max)   

Age 55 (18 / 95) 80 (24 / 107) 
62  (18 / 
107) 

<0,001  

    n (%) n (%) n (%) 
  

Age         
  18-44 113 (39,6) 1 (2,0) 114 (33,9) 

 
  45-64 65 (22,8) 7 (13,7) 72 (21,4)   
  64< 107 (37,5) 43 (84,3)  150 (44,6)  <0,001 
           
            

Gender         
  Male 163 (57,2) 34 (66,7) 197 (58,6) 0,221  
  Female 122 (42,8) 17 (33,3) 139 (41,4)   
            

FractureType         
  Transcervikal 84 (29,5) 13 (25,5) 97 (28,9) 

 
  Intertrochanteric 90 (31,6) 27 (52,9)  117 (34,8)  0,010 
  Subtrochanteric 19 (6,7) 5 (9,8) 24 (7,1)   
  Femurshaft 64 (22,5)  5 (9,8) 69 (20,5)   
  Femurdistal 28 (9,8) 1 (2,0) 29 (8,6)   

SurgeryDay         

  
1 36 (12,6) 12 (23,5) 48 (14,3) 0,145  

  2 85 (29,8) 17 (33,3) 102 (30,4)   
  3 108 (37,9) 16 (31,4) 124 (36,9)   
  4 56 (19,6) 6 (11,8) 62 (18,5)   

Table.1 Demographic data, fracture type and mortality, surgery time and 

mortality 

 

Additionally, we investigated the serum calcium and 

hemoglobin levels of patients. The mean hemoglobin level 

was 12.1±2.1 g/dL and 11±2.1 g/dL in the survivor and non-

survivor groups, respectively. The statistically significant 

difference in mean hemoglobin rates was observed between 

the survivor and the non-survivor groups (p<0.001). The 

mean calcium level was 9.2±0.9 mg/dL in survivors and 

8.9±0.7 mg/dL in non-survivors. As in hemoglobin levels, a 

statistically significant difference between the mean calcium 

levels of the two groups was observed (p=0.045).  

 

 

Discussion 

In this research, we aimed to establish the relationship 

between fracture type and mortality in patients presenting 

with hip or femur fracture at the emergency department and 

to provide a basis for surgeons to help them prioritize 

patients according to the risk of mortality determined by the 

fracture type. Previous studies focused mainly on topics such 

as the association between hip fracture and mortality, 

factors affecting mortality in patients with hip fractures, and 

the link between mortality and timing of surgery in patients 

with hip fractures. However, when you search the literature, 

studies about the relationship between fracture type and 

mortality are rare. 

 

  

18-44 years 45-64 years 64< years 

Survivor 
Non-
survivor 

Survivor 
Non-
survivor 

Survivor 
Non-
survivor 

n (%) n (%) n (%) n (%) n (%) n (%) 

FractureType             

Transcervical 27 
(23,9) 

0 (0,0) 24 (36,9) 2 (28,6) 33 (30,8) 11 (25,6) 

Intertrochante
ric 

15 
(13,3) 

0 (0,0) 22 (33,8) 1 (14,3) 53 (49,5) 26 (60,5) 

Subtrochanter
ic 

11 (9,7) 0 (0,0) 3 (4,6) 1 (14,3) 5 (4,7) 4 (9,3) 

Femurshaft 44 
(38,9) 

1 (100,0) 10 (15,4) 3 (42,9) 10 (9,3) 1 (2,3) 

Femurdistal 16 
(14,2) 

0 (0,0) 6 (9,2) 0 (0,0) 6 (5,6) 1 (2,3) 

Table 2. Mortality rate of fracture types by age groups    

 

In the study by Haentjens et al., patients over the age of 50 

were found to have a 3- to 5-fold higher mortality risk within 

the first three months following a hip fracture. The 1-year 

mortality rate was found to be 8 % for females and 18 % for 

males in patients over 80 years (18). In our study, no 

relationship was observed between gender and mortality. 

Gdalevich et al. performed a report on 651 patients over the 

age of 60 and studied the mortality relationship and the 

timing of surgery following a hip fracture. Survival levels in 

patients who underwent surgery within 48 hours of fracture 

were found to be higher compared with those who 

underwent surgery more than 48 hours after the fracture (8). 

McGuire et al. performed a study on 18,209 patients with hip 

fractures who were older than 65 years and mortality was 

found to be 15 percent higher in patients with an operating 

delay of 2 days or more (8). According to a study by Czertock 

G et al., delayed surgeries increase the mortality rate (22). In 

their study on 720 patients aged older than 65 years, 

Maheshwari et al.  found that the mean duration between 

admission and surgery was 30 hours and that each 10-hour 

delay increased mortality by 5%. They concluded that similar 

to a stroke and myocardial ischemia; hip fractures require 

urgent treatment (19). In our study, there was no correlation 

between the time of operation and survival rates for the first 

four days. This may be because the patients taken into the 

study were selected from patients without the comorbid 

disease. 
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As we reported earlier, anemic patients were more likely to 

have suffered an intertrochanteric fracture. Stay-length 

hospitalization and mortality rates at six and twelve months 

were substantially higher for patients on admission who 

were anemic. Concerning this study, patients at risk of poor 

results after hip fracture can be identified by evaluating the 

levels of hemoglobin at hospital admission (23). In our 

research, this may be confirmed because of that; we 

observed a statistically significant difference in mean 

hemoglobin levels between the survivor and the non-

survivor groups. 

According to Li et al., reservation and regeneration 

capabilities of serum calcium in patients with femoral neck 

fracture are higher than in patients with femoral 

intertrochanteric fractures. A low calcium level in the serum 

may be susceptible to intertrochanteric femoral fracture 

(24). In our study, we found that a statistically major 

difference between the mean calcium levels of the two 

groups (survivors/non-survivors). This knowledge about the 

effect of serum calcium levels on type of fracture and the 

relationship between fracture type and mortality rate needs 

to be investigated in more detail within the future studies. 

In the study by Somersalo et al, found that proximal lower 

extremity fractures were associated with increased 

mortality in younger as well as older patients (1). It has been 

suggested as an explanation for this that older people with 

proximal fractures are vulnerable and come down with 

comorbidities (3). Thus, those suffering from distal lower 

extremity fractures may be healthier and more active than 

their peers with more proximal fractures. Velásquez-Sarria 

et al compared mortality rates of hip fractures and mid-shaft 

femoral fractures in a series of 146 patients over 65 years of 

age. They found no difference in mortality between the two 

types of fractures (20). In our study, intertrochanteric 

fracture types were significantly related to mortality. 

Furthermore, Streubel et al. compared the mortality rates of 

distal femoral fractures and hip fractures in patients over 60 

years of age. They found no difference in mortality between 

the two forms of fractures. However, mortality rates were 

found to be higher in patients with an operating period of 

more than four days compared to those who underwent 

surgery within 48 hours of fracture (21).  

 

Conclusion 

In this study, mortality rates were found to be higher in 

patients with intertrochanteric fractures among all patients. 

When the patients were divided into age groups, 

statistically, the types of fractures were not significantly 

different and mortality. Still, in 18-44, 45-64 aged groups 

femoral shaft fracture was found to have the highest 

mortality rate. Intertrochanteric fracture has been found to 

have the highest mortality rate in>64 aged classes. 

According to this result, determining the surgical priority of 

patients according to the type of fracture may reduce the 

risk of mortality.  

Limitations 

Our study has some limitations. Firstly, the number of 

patients included in our study is limited. Secondly, the study 

was a single-center study. The research did not include 

patients with chronic kidney disease, chronic liver disease, 

congestive heart insufficiency, and persistent malignancy. 

However, other chronic diseases, such as hypertension and 

diabetes were not excluded. Therefore, the effect of chronic 

diseases on morbidity was not investigated. 
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