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Abstract 
Introduction: Early surgical treatment (within 48 hours) has been recommended for 
femoral neck fractures in order to avoid complications and reduce mortality rate, re-
gardless of presence and severity of comorbidity and preoperative status (ASA score). 
However some studies evidenced that early surgery doesn’t always have a beneficial 
effect on mortality and complications. Therefore further studies could be useful in 
order to better assess risk related factors of patients requiring surgical treatment for 
femoral neck fracture. The purpose of this study is to evaluate the effect of preopera-
tive ASA score and timing of surgery on mortality, complications and clinical out-
come. Methods: All 336 patients operated in our center from January 2013 to De-
cember 2014 were selected for this retrospective study. Patients were divided in three 
groups as follows: group 1 patients treated within 48 hours; group 2 patients treated 
between 48 to 96 hours; group 3 patients treated over 96 hours. The preoperative 
ASA score was recorded for each patient. Complication, clinical outcome and mor-
tality at one-year follow-up were evaluated. At follow-up ambulation was graded as: 
confined to bed, assisted ambulation, and normal ambulation. Complications both 
local (infections, malunion, dislocation) and systemic (deep vein thrombosis, pul-
monary embolism, lung infections, ischemic disorders of heart) were recorded as 
well as number of transfusions. Statistical analysis was performed with chi square test 
and P value < 0.05 was regarded significant. Results: 308 patients’ data were fully 
available for this study. At one-year follow-up return to normal ambulation was 
higher for patients of group 1 as compared with group 2 and 3 and in group 2 as 
compared with group 3 (P = 0.04). There was no difference in mortality and return 
to ambulation between patients with ASA score 1 and 2 (P = 0.06); patients with ASA 
score ≥ 3 showed a statistically significant higher mortality (P = 0.004) and rate of 
complications (0.0008) regardless of timing of surgery. There was no statistically sig-
nificance in blood transfusion among the three groups. Discussion and Conclusion: 
Clinical outcome, complications and mortality have been previously reported from 
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many authors and most studies agreed that early surgical treatment is recommended 
regardless of age and preoperative status of the patient. The present study suggests 
that early surgical treatment is actually able to reduce mortality and complications 
and to improve clinical outcome in patients with better preoperative conditions, 
while for patients with ASA score ≥ 3 treatment within 48 hours seems not to pre-
vent mortality and complications and improve clinical outcome. 
 

Keywords 
Femur Fractures, ASA Score, Early Surgery, Elderly, Hip Surgery 

 

1. Introduction 

Each year there are 1.5 million femur neck fractures all over the world. They seem to be 
from 70,000 to 90,000 in Italy each year. Patients involved in these kinds of trauma are 
mostly elderly patients, with a lot of comorbidity, frailty, difficulties in recovering, and 
higher risk of surgical complications. For these patients mortality at one year is really 
high, nearby 12% - 27% despite improving in implant technology, surgical techniques, 
anesthesia, nursing care, and rehabilitation, and mortality during hospitalization seems 
to be 9% of the total [1] [2] [3]. About 20% of patients lose free ambulation capability 
after femur neck fracture and just 30% 40% of them gain complete recover.  

Higher risk of fall in these patients is the reason of higher rate of femur neck frac-
tures; this increased risk may be due to systemic causes such as loss of reflexes, higher 
risk of lypothymia, pressure changes, circulation alterations, and higher risk of osther-
oporosis. All these comorbidities contribute to poor quality of life after femur neck 
fracture and to reduction of outcome quality. This pathology needs hospitalization and 
costs of treatment seem to be about 18,000 euros [4]. 

Last guidelines agree that time to treatment for these fractures is within 48 hours 
from trauma [5] in order to reduce bedridding. Time to surgery depends on patients’ 
comorbidity and possibility to have operation room, surgical instruments and skilled 
staff. Other studies evidenced that early surgery has not always a beneficial effect on 
mortality and complications [3]. Therefore further studies could be useful in order to 
better assess risk related factors of patients requiring surgical treatment for femoral 
neck fracture. 

There are not in literature studies that evaluate outcome after femur neck fractures in 
relation to early surgery and patients’ ASA score.  

Purpose of this study is to evaluate if ASA score influences perioperative mortality 
and ambulation after femur neck fracture early surgery.  

2. Materials and Methods 

All 336 patients operated in our center from January 2013 to December 2014 were se-
lected for this retrospective study. Mean age of the patients was 83 years, (65 years to 99 
years) there were 71 males (21%) and 265 females (79%). There were 101 lateral frac-
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tures (30%) and 235 medial fractures (70%); 148 right fractures (44%) and 188 left 
fractures (56%). There were 77 arthroprothesis (23%), 44 hemiarthroplastis (13%), 20 
screws (6%), 7 hip plates (2%) and 188 femur neck nails (56%). The mean length of stay 
was 11 days. Patients were divided in three groups as follows: group 1 patients treated 
within 48 hours, group 2 patients treated between 48 to 96 hours, group 3 patients 
treated over 96 hours. The preoperative ASA score was recorded for each patient. 
Complication, clinical outcome and mortality at one-year follow up were evaluated. At 
follow up ambulation was graded as: confined to bed, assisted ambulation, normal am-
bulation. Complications both local (infections, malunion, dislocation) and systemic 
(deep vein thrombosis, pulmonary embolism, lung infections, ischemic disorders of 
heart) were recorded as well as number of transfusions. Statistical analysis was per-
formed with chi square test and P values < 0.05 was regarded significant. This study was 
approved by an ethic commette and each patient signed the consense. There were no 
missing patients at the follow up or incomplete datas.  

3. Results 

308 patients data were fully available for this study. Data are showed in Table 1.  
 
Table 1. Results divided in three groups and ASA score. 

  
ASA 1 ASA 2 ASA 3 

<48 H Mortality 0% 5% 45% 

 
Bed confined 0% 5% 11% 

 
Assited ambulation 0% 25% 22% 

 
Normal ambulation 100% 13% 22% 

 
Complications 0% 70% 22.20% 

48 H - 96 H Mortality 25% 17% 50% 

 
Bed confined 0% 3% 4% 

 
Assited ambulation 25% 26% 23% 

 
Normal ambulation 50% 54% 23% 

 
Complications 25% 60% 29% 

>48 H Mortality 40% 32% 52.00% 

 
Bed confined 0% 7% 4% 

 
Assited ambulation 40% 22% 24% 

 
Normal ambulation 20% 39% 20% 

 
Complications 27% 50% 50% 

 
total 

   

 
Mortality 41% 31% *50% 

 
Bed confined 15% 18% 53% 

 
Assited ambulation 35% 30% 25% 

 
Normal ambulation *45% 52% 22% 

 
Complications 5% 9% *20% 

*Statistical significance. 
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Mortality increases of 15% from group A to B and of 10% from group B to C. The 
amount of bedridden patients and with poor deambulation (wheelchair, medical walk-
er) is constant among the three groups. 

The amount of ambulanting patients (free ambulation, crutches) reduces by 10% 
from each group to the other. The difference is statistically significance for deambula-
tion (P: 0.0398) even if for mortality is nearby significance (P: 0.0599). Analyzing 
groups divided by ASA, in the group with ASA 1 the percentage of bedridden patients 
doesn’t vary; percentage of ambulating patients increases of 25% from group A to 
group B and another 20% from Group B to Group C. Ambulating patients reduce of 
50% from Group A to Group B and of 30% from Group B to Group C. Days of hospital 
stay increase proportionally to time before surgery. These differences are not statisti-
cally significance.  

Analyzing ASA 2 group the mortality patients increases of 10% from Group A to 
Group B and from Group B to Group C.  

Bedridden and not ambulating patients number remains constant among the three 
groups. Ambulating patients number reduces of 10% from Group A to Group B and 
15% from Group B to Group C.  

Days of hospital stay increase proportionally to time to surgery. These differences are 
not statistically significance even if for mortality is nearby significance (P: 0.0599). 

Analyzing ASA 3 group mortality increases of 5% from Group A to Group B, it 
doesn’t vary from Group B to Group C.  

Bedridden patients percentage decrease of 5% from Group A to Group B and it 
doesn’t vary from Group B to Group C.  

Ambulating patients number doesn’t vary among the three groups.  
Days of hospital stay increases according to time to surgery.  
These differences have not statistically significance.  
Analyzing groups only on ASA score, mortality percentage decreases of 5% from 

ASA 1 to ASA2 and increase of 30% from ASA 2 to ASA 3. The number of bedridden 
patients increases of 5% from ASA 1 to ASA 2 and ASA 3. 

Chi square test shows significance for mortality (P: 0.0040) and ambulation (P: 
0.0008).  

Complications percentage in group A lesser than groups B and C, that have the same 
complications percentage one each other. This difference have not statistically signific-
ance.  

In ASA 1 group complications number increases of 25% from Group A to Group B 
and of 15% from Group B to Group C.  

These differences haven’t statistically significance.  
In ASA 2 group complications increase from Group A to Group B of 10% and of 10% 

from Group B to Group C. These differences haven’t statistically significance.  
In ASA 3 group complications number decreases of 10% from Group A to Group B 

and decreases of 15% from Group B to Group C.  
These differences haven’t statistically significance.  
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Analyzing complications only in ASA score groups they increase od 10% from ASA 1 
to ASA 2 and 20% from ASA 2 to ASA 3.  

These differences have statistically significance.  
Group A presents lower percentage of transfusion, lesser than 10% then the other 

groups. These differences have not statistically significance.  
ASA 1 group needs 20% less transfusion of the other groups. Chi Square test isn’t 

significance.  
Blood Transfusions number increases from Group A to Group B of 25%, it decreases 

of 10% from Group B to Group C. Chi square test is not significant.  
In ASA 3 group percentage of blood transfusions is over 50%. Chi Square test is not 

significance.  
ASA 2 and ASA3 patients present increase of 30% of blood transfusion then ASA 1 

Group. Chi square is a bit over significance (P: 0.0733).  

4. Discussion 

In last years, some studies tried to find correlation between time to surgery and patients 
outcome, but findings are not univocal. 

Some studies report improvement of complications and mortality at one year: 
In the retrospective study of Moja et al. [1] 35 different articles were compared 

showing a reduction of mortality and pressure lesions in patients treated within 48 
hours.  

In a retrospective study of Khan’ et al. [3] over three days of wait, there was an in-
crease of mortality, morbidity and hospitalization. In this study seems that waiting for 
improving hydration causes an increase of pressure lesions, thrombo-embolisms and 
infections. 

Uzoigwe et al. [2] presented a study comparing post-operative results of patients 
treated at 12-24-36-60-72 hours from hospitalization; results reported increasing of 
mortality during hospitalization and at 1 year in delayed surgery, and found an increase 
of pressure lesion risk proportional to patients ASA score.  

Our study is in agreement with these works, reporting increase of mortality of 10% 
among groups A and B and of complications in ASA 1 and ASA 2 groups whit delayed 
surgery, but not for ASA 3 group where delayed surgery seems to reduce complications.  

Other works found increase of mortality with delayed surgery but not a relation with 
complications:  

Todd et al. [6] found a significance increase of mortality but not of morbidity in pa-
tients treated after 48h.  

Dorotka et al. [7] compared surgery at 6-12-18-24-36 hours and recommended sur-
gery within 36 hours after which there was an increase of mortality.  

This work has same results for mortality that increases with delayed surgery and 
transfusions after surgery, but does not agree on complications. 

Some authors found better results in early surgery only on complications but not on 
mortality. 
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Parker et al. [8] in their study found an increase of pressure lesions, pulmonary em-
bolism, lung infections and hospitalization associated with increase of time before sur-
gery. They also found a decrease of mortality in patients treated with arthroplasties and 
hemiarthroplasties; they attributed this difference on early mobilization of patients 
treated with prosthesis.  

A German study of Smektala et al. [9], showed an increase of complications but not 
of mortality in patients treated after 36 hours. Complications observed were pressure 
lesions, urinary infections, thromboembolism, cardiovascular accidents, post-operative 
bleeding and implant complications.  

Pillay et al. [10] showed a reduction of pulmonary infections in patients with delayed 
treatment but not of the mortality that seemed to be influenced only by preoperative 
conditions of the patients.  

Our study showed an increasing of mortality with delayed surgery but only for pa-
tients ASA1 and ASA2. 

Choi et al. [11] did not find significant differences of mortality and post-operative 
complications among groups treated within or after 3 days from hospitalization.  

Our work does not agree with these conclusions but for post-operative transfusion. 
Our results shows that death patients’ percentage increases of 15% from Group A to 

Group B and other 10% from Group B to Group C. There seems not to be differences 
between bedridden patients, patients on wheelchair and patients with medical walker 
among three groups. There are differences in ambulating patients, with or without 
crutches: increase of 10% of mortality from each group to the other with increasing of 
time to surgery.  

Looking at data significance, it was possible demonstrate by Chi Square test a signif-
icant difference for ambulation (P: 0.0398) and nearby significance for mortality (P: 
0.0599). This may be due to small number of patients, however P value obtained is 
nearby significance and let suppose a potential correlation between these events ana-
lyzed.  

In order to analyze the influence of clinical conditions on clinical outcome, data were 
organized on ASA score classification. The study of Yeho and Fazal analyzed the effect 
of ASA score on time to surgery and patients outcomes, were time to surgery was sec-
ondary to patients conditions and operating theater availability [12]. Our results agrees 
with the results of this study in therms of hospital stay and complications, but in our 
study is also evaluated the effect of early surgery on patients outcomes, even in patients 
with ASA 3 or more.  

Analyzing data for patients ASA 1 mortality increases of 25% from Group A to 
Group B and other 20% from Group B to Group C; contemporary there is a massive 
reduction of ambulation capability with increasing of time to surgery.  

Evaluating ASA 2 patients variations of mortality and ambulation ability has the 
same trend of ASA 1 patients, with 10% of difference among three groups.  

ASA 3 patients have 8% increase of mortality between Group A and Group B.  
Comparing ASA score without division in groups based on time to surgery, mortality 
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and ambulation show a decrease: of 10% of mortality from ASA 1 to ASA 2 and an in-
crease of 30% from ASA 2 to ASA 3; ambulation does not change from ASA 1 to ASA 2 
and decrease of 30% from ASA 2 to ASA 3.  

These suggests a role of patients clinical status on final outcome, and a predominant 
influence of time to surgery on ASA 1 patients outcome; a middle influence in ASA 2 
and a marginal effect on ASA3, where survivor is already affected by a strong presence 
of comorbidity.  

Looking at postoperative complications, Group A showed a percentage lesser of 5% 
then Group B and C that has the same percentage of post-operative complications.  
Evaluating data on ASA score: 

In ASA 1 and ASA 2 patients with the increasing of time to surgery, there is an in-
creasing of post-operative complications; 15% - 20% among ASA 1 Groups and 10% 
ASA 2.  

In ASA 3 patients with the increasing of time to surgery complications reduces of 
20% from Group A to Group C.  

This suggests that also for post-operative complications, benefits of early surgery are 
more evident for ASA 1 and ASA2 patients, and that a short time to surgery for ASA 3 
increases early complications.  

Looking at complications on ASA score, removing Groups based on time to surgery, 
there is an increase of 10% from ASA 1 to ASA 2 and of 20% from ASA 2 to ASA 3. 
These differences are statistically significance at Chi Square Test.  

These data show a strong influence of pre-operative clinical conditions of patients on 
post-operative early complications that matches with influence of early surgery.  

Looking at blood transfusions: in Group A, blood transfusions are 10% less than 
other groups.  

Evaluating patients on ASA classification we can see that in ASA 1, patients that need 
blood transfusion are 20% less than the total.  

In ASA 2 group percentage increases from Group A to Group B of 25% and decreas-
es of 10% from Group B to Group C.  

In ASA 3 patients there is not influence of time to surgery, and transfusion need is 
just above 50%. 

Comparing data only on ASA score, ASA 2 and ASA 3 patients show an increase of 
30% of blood transfusion then ASA 1 patients, Chi Square is just above significance.  

This suggests a higher influence of pre-operative clinical conditions of the patients 
on blood transfusion need, and a non-relevant influence of time to surgery.  

5. Conclusions 

Results of the study in patients with femur neck fractures show an increase of mortality 
and a worst ambulation capability associated with increasing of time to surgery in pa-
tients with ASA score 1 and 2. ASA score has shown to have influence on mortality and 
ambulation capability. 

Early complications are shortened by early surgery in ASA 1 and ASA 2 groups, not 
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in ASA 3 where they increase. Even complications are influenced by pre-operative con-
ditions, more than mortality and ambulation.  

Blood transfusions are not influenced by early surgery, but seem to be influenced by 
ASA score; there is an increase of blood transfusions with increasing of ASA score.  

The short number of patients and retrospectivity represent limit of this study, even if 
significant results suggest that with a higher number of patients results will be stronger.  

This study suggests that early surgery is a good choice for patients with ASA score 1 
and 2, but for patients with ASA 3 is better evaluate the option of delayed surgery. 

Other studies will be useful to find a correct guideline to better treat these patients. 
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