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Abstract

Purpose: To analyze the relat ionship between surgical delay for hip fractures due to 
administ rat ive-organizat ional reasons and the mortalit y index.
Mat erials and met hods: We present  a ret rospect ive study of 634 hip fractures operated 
over a 5-year period. These also included pat ients whose surgery was postponed for 
organizat ional-administ rat ive reasons but  who were ready for surgery from the moment  
they were admit ted. We excluded from the study pat ients who had a prior or an acute 
condit ion, pat ients under 65, pat ients with pathological fractures, mult iple-t rauma 
pat ients, and pat ients with ant i coagulat ion or dement ia. A comparison was made 
between the mortalit y rate of pat ients operated the same or the following day they were 
admit ted with those operated the second or third days and with those operated after 
that  t ime. Uni- and mult ivariate analyses were performed to analyze the relat ionship 
between surgical delay and several variables.
Result s: About  18.6% of pat ients included in the study died at  one year follow-up. Age, 
male gender and surgical risk were associated to higher mortalit y. The type of fracture, 
surgery or anesthesia did not inluence inal prognosis. Patients operated the same or the 
following day after admission had a lower mortalit y rate than those operated subsequent ly, 
regardless of age, gender or surgical risk.
Conclusions: The mortalit y index in autonomous pat ients, who did not  present  with an 
acute condit ion on admission and who were operated for a hip fracture the same or the 
following day they were admitted is signiicantly lower than that for patients operated at 
a later date.
© 2009 SECOT. Published by Elsevier España, S.L. All rights reserved.

* Corresponding author.

E-mail :  e230@humv.es (M.R. Sánchez-Crespo).



Relat ionship between one-year mortalit y in hip fractures and surgical delay 35

Introduction

Hip fractures are common inj uries associated with high 
mortalit y rates in advanced age pat ients. Furthermore, life 
spans in our count ry cont inue to grow longer, which suggests 
greater incidences of such inj uries in the future.1 1-year 
mortalit y rates following hip fractures are est imated 
between 14 and 36%,2,3 which may be the cause of half  of all 
early deaths in pat ients with musculoskeletal lesions.4 Hip 
fractures are also the cause of over two thirds of all 
hospitalizat ion t ime due to fractures 5.  Surgical t reatment  
is indicated in the maj ority of cases, and must  be carried 
out  immediately following admission, although cont radictory 
data does exist  in the medical literature regarding the 
beneits of early surgical intervention.

Confusion also exists regarding the deinition of early 
surgery, as this has been described as those procedures 
undertaken within 6, 24, 48, and even 72 hrs following 
hospital admission.2,6,9 The obj ect ive of our study was to 
determine whether surgical delay increases mortalit y rates 
in pat ients with hip fractures and to determine the minimum 
t ime for surgery.

Material and methods

During the period between January 2000 and December 2004, 
1,485 hip fractures (femoral neck and pertrochanteric regions) 
were surgically t reated in the traumatology unit  at  our 
hospital. We performed a retrospect ive study analysing 
fractures treated during those 5 years with the object ive of 

determining the inluence of surgical delay stemming from 
strict ly organizat ional causes on 1-year postoperat ive mortality 
rate. In order to eliminate biases, all pat ients whose surgical 
delay was due to medical causes were excluded from the 
study, usually due to indicat ions from internal medicine, 
anaesthesiology, t reatment using ant icoagulants, or in ASA 
(American Society of Anesthesiologists) class V pat ients. 
Pat ients under the age of 65, polytraumatized pat ients, and 
those suffering from pathological fractures or high-energy 
traumas were also excluded. As a result , all surgeries included 
in this study experienced surgical delay due to strict ly 
organizat ional causes, whether for the lack of availability of 
an operat ing room, anaesthesiologist , or surgeon. 

At  the t ime of data collect ion, all cases had at  least   
1 year of follow-up t ime. All informat ion was collected 
through a systemat ic revision of medical histories.

Surgical delay was calculated as the interval of t ime 
between the day of hospital admission and the day of the 
procedure.7 In order to determine whether surgical delay 
inluenced postoperative mortality, we performed an analysis 
comparing pat ient mortality in cases operated on in days 0 and 
1, that  is, pat ients operated on during the same day they 
were admit ted to the hospital or the following, with those 
operated on 2 or 3 days following admission, and those 
operated on 4 or more days post-admission. We also analysed 
other variables and their relat ionships with morbidity, such 
as age, sex, fracture type, surgical and anaesthet ic technique, 
and surgical risks according to ASA classiication and 
postoperat ive complicat ions.

All pat ients included in the study were assigned an ASA 
class (functional classiication system created by the ASA) 

PALABRAS CLAVE

Fractura de cadera; 

Mortalidad; 

Ret raso quirúrgico

Mortalidad al año en fracturas de cadera y demora quirúrgica 

Resumen

Obj et ivo: Analizar la relación ent re el ret raso en la cirugía de fractura de cadera por 
causas administ rat ivoorganizat ivas y el índice de mortalidad.
Mat erial  y mét odo: Estudio ret rospect ivo de 634 fracturas de cadera intervenidas duran-
te 5 años que incluían a pacientes que ret rasaron su cirugía por mot ivos administ rat ivo-
organizat ivos y preparados para cirugía desde el momento de su ingreso. Se excluyó a 
pacientes con enfermedad previa o agudizada, a menores de 65 años, con fracturas pa-
tológicas, polit raumat izados, con ant icoagulación o con demencia. Se comparó la morta-
lidad de los pacientes intervenidos el día de su ingreso o al siguiente día con los pacientes 
intervenidos el segundo o el tercer día y con los pacientes intervenidos más tarde. Se 
efectuó un análisis univariado y mult ivariado para estudiar la relación del ret raso quirúr-
gico con diversas variables.
Result ados: El 18,6% de los pacientes incluidos falleció al año. La edad, el sexo masculi-
no y el riesgo quirúrgico se asociaron a una mayor mortalidad. El t ipo de fractura, la ci-
rugía y la anestesia no inluyeron en el pronóstico vital. Los pacientes intervenidos el día 
del ingreso o al día siguiente tuvieron menor mortalidad que los intervenidos más tarde, 
independientemente de la edad, el sexo o el riesgo quirúrgico.
Conclusiones: El índice de mortalidad en pacientes autónomos, sin enfermedad aguda al 
ingreso e intervenidos por fractura de cadera durante el primer día desde su ingreso 
hospitalario o al siguiente es signiicativamente menor al de los pacientes intervenidos 
más tarde.
© 2009 SECOT. Publicado por Elsevier España, S.L. Todos los derechos reservados.
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for application of anaesthesia. This classiication system 
evaluated each pat ient  based on the severity of past  
condit ions, funct ional capacity, and surgical risk. Pat ients 
were then divided into two study groups: ASA class I-II 
pat ients and ASA class III-IV pat ients. ASA class V pat ients 
were not  included in the study, since this status implies a 
terminally il l pat ient  regardless of t reatment .

Surgical complicat ions were divided into local (related to 
the surgical wound) and general (with systemic repercussions) 
categories.

One-year postoperat ive mortalit y rates were then 
calculated. We analysed the inluence of various clinical 
and demographic factors on pat ient  mortalit y. The 
dif ferences in qualitat ive and quant itat ive variables were 
analysed using Chi squared tests and ANOVAs, respect ively. 
We used a mult ivariate analysis to analyse the relat ionship 
between surgical delay and pat ient  mortalit y using logist ic 
regression. In order to incorporate possible confounding 
factors, we used a model that  included age, sex, surgical 
risk according to ASA classiication, type of surgery, type of 
anaesthesia, and t ime of surgical delay (0-1 days, 2-3 days, 
and 4 or more days post -admission) as variables to analyse 
1-year mortalit y rates. We used the computer program SPSS 
13.0 for Windows XP (SPSS, Inc., Chicago, Ill inois) for 
stat ist ical calculat ions.

Results

Of the init ial 1,485 fractures, 634 met  the study criteria, 
81.6% of which were women (n=519) and 18.4 % were men 
(n=115). Mean age was 83 years old (range: 65–102).

45.8% of fractures (n=291) were located in the neck of 
the femur and 54.2% were pert rochanteric fractures. 256 
cases were t reated with part ial or complete arthroplasty 
(40.4%), and 378 with osteosynthesis (59.6%) using pins or 
screws. Spinal anaesthesia was applied in 267 pat ients 
(42.2%) and general anaesthesia in 367 pat ients (57.8%). Of 
all pat ients included in the study, 281 presented as ASA class 
I-II and 353 as ASA class III-IV.

A total of 154 pat ients were operated on the same day of 
admission or the following, 267 pat ients were operated on the 
second or third day after admission, and 213 pat ients were 
operated on 4 or more days following admission (table 1).

Of the 634 pat ients included in the study, 118 (18.6%) 
died during the irst year following surgery.

The deceased patients were signiicantly older than those 
who survived the irst year following operation. Mean age of 
deceased pat ients was 86 years, while those who survived 
averaged 82 years of age (p<0.001).

Regarding the sex of the pat ient , 17% of women (n=88) 
and 26.1% of men (n=30) died in the irst year following the 
operation, with a signiicant predominance of mortality 
among men (p=0.02).

Depending upon the type of fracture, 16.8% of pat ients 
with fractures of the neck of the femur (n=49) and 20.1% of 
pat ients with pert rochanteric fractures (n=69) passed away 
within the irst year following surgery. No signiicant 
dif ference was found (p=0.3). Nor was there a dif ference 
observed regarding the type of surgical procedure; 16.8% of 
pat ients (n=43) who received arthroplasty and 19.8% of 

pat ients (n=75) who received osteosynthesis died within the 
irst year (p=0.334).

25.2% of ASA class III-IV pat ients (n=82) and 10.3% of ASA 
class I-II patients (n=29) died during the irst year. Patients 
with higher associated surgical risk exhibited a signiicantly 
higher mortalit y rate (p<0.001).

No dif ferences were observed in mortalit y rates for 
dif ferent  types of anaesthesia used during surgery: 19.5% of 
pat ients who received spinal anaesthesia (n=52) and 18% of 
pat ients who received general anaesthesia (n=66) died 
during the irst year following the procedure (p=0.8).

Based on delay (in number of days) of the surgical 
procedure following hospital admission, we observed that  
pat ients operated on the same day or day following 
admission had a 1-year mortalit y rate of 9.7% (n=15), 
pat ients operated on the second or third day following 
admission had a mortalit y rate of 21.7% (n=58), and those 
pat ients operated on later than 3 days following admission 
had a mortalit y rate of 21.1% (n=45). Mortalit y rate of 
pat ients operated on later than 1 day following hospital 
admission was double that  of pat ients operated on 
immediately.

No stat ist ical dif ferences were found in surgical delay 
based on sex, type of fracture, anaesthet ic technique, or 
surgical risk. However, we did ind differences in mortality 
rates, post -operat ive complicat ions, type of surgery, and 
age (table 2).

Table 1 Clinical and demographic data for the  

634 pat ients

n %

Mean age, years (SD)  83 (7)

Women 519 81.6

Type of  f ract ure

Cervical 291 45.8

Pert rochanteric 343 54.2

Type of  surgery

Arthroplasty 256 40.4

Osteosynthesis 378 59.6

Type of  anaest hesia

Spinal 267 42.2

General 367 57.8

ASA classiication
Class I-II 281 44.3

Class III-IV 353 55.7

Days bet ween admission and surgery

0 o 1 days 154 24.3

2 o 3 days 267 42.1

> 4 days 213 33.6

ASA: American Society of Anesthesiologists; SD: standard 

deviat ion.
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Using a logist ic regression analysis to examine all variables 
together, we observed that  surgical delay, advanced age, 
sex (male), and surgical risk (ASA classiication) all increased 
the risk of 1-year mortalit y independent ly. Pat ients operated 
on 2–3 days, or 4 or more days following hospital admission 
suffered a signiicantly higher risk of mortality than those 
operated on within one day of admission (OR = 3.0, 95% CI = 
1.6–5.6 [p<0.00]; OR = 3.5, 95% CI = 1.8–6.9 [p<0.001]). Type 
of anaesthesia and type of surgery did not have any inluence 
on 1-year mortalit y.

Regarding complicat ions, we observed that  7% of pat ients 
operated on the irst day of admission had local complications, 
and 9.7% had general complicat ions. 12.7% of pat ients 
operated on 2 to 3 days following admission had local 
complicat ions and 10.9% had general complicat ions; 5.6% of 
pat ients operated on 4 or more days following admission had 
local complicat ions, and 15.5% had general complicat ions. As 
surgery was delayed longer, general complicat ions increased 
signiicantly (p=0.03). Of all patients who died during the 
irst year, 15% had no surgical complications, 19.3% had local 
complicat ions, and 41.6% had general complicat ions. Surgical 
risk and complications were signiicantly correlated with 
mortality (p<0.001).

Discussion

Hip fractures are an important cause of mortality and disability 
in elderly people; as well as incurring a high health cost, the 
frequency of these fractures has risen in recent years. The 
est imated prevalence of this type of injury in the United States 
is 4.5% in people older that 70.10 The incidence in the general 
populat ion in Spain is 84.9 hip fractures per 100,000 persons 
per year, and 80% of those injured are older than 70 years.11

The opt imal t ime passed between diagnosis of the hip 
fracture and a surgical intervent ion is cont roversial,  and 
doubts exist regarding the beneits of early surgery. In the 
medical literature there are various contradictory indings: 
some authors are in favour of urgent  surgery, claiming that  
it  reduces mortalit y risks,4,6,8,9,12 while other authors ind no 
correlat ion between early surgery and lower mortalit y 
rates.3,13-15

The presence of comorbidity in pat ients is a confounding 
factor, since in some cases it  necessitates surgical delay in 
order to irst stabilize the patient; these patients have the 
highest  probabilit y of dying.4 This study eliminated these 
confounding factors by excluding those pat ients who, due 
to their comorbidity, required a surgical delay as indicated 
by medical or anaesthet ic services, or because the funct ional 
capacity or previous independence of the pat ients was 
scarce, implying a poor response to rehabilitat ion.4,7 The 
mult ivariate analysis allows us to est imate the effect  of 
surgical delay independent ly of other possible confounding 
factors, such as age, ASA classiication, sex, or type of 
surgery, anaesthesia, or fracture. ASA classiication 
determines the funct ional state of the pat ient  before the 
surgery and facilitates an evaluat ion of the pat ient  according 
to their surgical risk and helps predict  possible post -
operat ive complicat ions. Other studies have ut il ized these 
criteria for patient classiication.4,10 We used this system to 
divide our study into two groups: ASA class I-II pat ients with 
lit t le or no limitat ions and ASA class III-IV pat ients with 
important  funct ional limitat ions. We used calendar days of 
surgical delay start ing from hospital admission, a method 
less precise than measuring t ime in hours, but  more 
pract ical.7,8,14 The medical literature does not  specify what  
is meant  by urgent  or early surgery in hip fractures. Moran 
et  al8 deine early surgery as that which is performed on the 

Table 2 Informat ion for dif ferent  pat ient  groups based on surgical delay

Days passed between admission and surgery P

0 or 1 day (n=154) 2 to 3 days (n=267) > 3 days (n=213)

Mean age, years (SD)  84 (7)  83 (7)  81 (7) < 0.001

Female, n (%) 129 (83.8) 221 (82.8) 169 (79.3) 0.48

Type of  f ract ure, n (%) 0.12

Cervical  67 (43.5) 114 (42.7) 110 (51.6)

Pert rochanteric  87 (56.5) 153 (57.3) 103 (48.4)

Type of  surgery, n (%) < 0.001

Arthroplasty  46 (29.9) 103 (38.6) 107 (50.2)

Osteosynthesis 108 (70.1) 164 (61.4) 106 (49.8)

Type of  anaest hesia, n (%) 0.15

Spinal  66 (42.9) 124 (46.4)  77 (36.2)

General  88 (57.1) 143 (53.6) 136 (63.8)

ASA class III-IV, n (%)  89 (57.8) 150 (56.2) 111 (52.1) 0.77

General  compl icat ions, n (%)  15 (9.7)  29 (10.9)  33 (15.5) 0.026

Mort al i t y n (%)  15 (9.7)  58 (21.7)  45 (21.1) 0.005

ASA: American Society of Anesthesiologists; SD: standard deviat ion.
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day of admission or the following one, and Zuckerman et  al7 
deine it as performed in the irst 3 calendar days following 
admission. The Sund and Liski9 deinition is within the irst 
two nights, Dorotka et  al6 within the irst 6 hrs, and others 
within the irst 24 hrs.3,12

In our results, we observed that  deceased pat ients were 
signiicantly older than the rest, a result that is biologically 
logical. Men also died disproport ionately to women, 
independent ly of age and surgical risk, which could be 
explained by bet ter basic condit ions found in women. Another 
expected result  was the higher mortality rates in pat ients 
with greater surgical risk according to ASA classiication.

Type of fracture, surgical procedure, and anaesthet ic 
administered were variables that  were not  found to be 
associated with mortalit y.

We have observed in this study that mortality rates in 
pat ients operated on later than 1 day following hospital 
admission are double those found in pat ients with early 
operat ions. Furthermore, this correlat ion is independent of 
sex, age, surgical risk, and type of surgery, fracture, or 
anaesthet ic technique. We also observed that as surgical delay 
increased, general postoperat ive complicat ions also increased, 
signiicantly contributing to a higher mortality rate.

From our results we can conclude that  the 1-year 
mortalit y rate of pat ients who were operated on during the 
irst day of admission to the hospital was signiicantly lower 
than that  of pat ients operated on later due to organisat ional 
causes. As a result ,  we recommend that  the surgical 
intervent ion for all hip fractures, whenever the state of the 
pat ient  permits it ,  be performed in this t ime frame.

Conlict of interest

The authors afirm that they have no conlicts of interest.

References

1. Sosa-Henríquez M, Hernández-Hernández D, Arbelo-Rodríguez 

A. Las fracturas no vertebrales en la práct ica clínica. En: Díaz-

Curiel M., editors. Epidemiología de la fractura de cadera. 

Madrid: FHOEMO; 2007. p. 1-9.

2. LaVelle DG. Campbell cirugía ortopédica. En: Terry-Canale S., 

editors. Fracturas de la cadera. Tomo III.  Madrid: Elsevier 

España SA; 2004.2873-938.

3. Orosz G, Magaziner J, Hannan E, Morrison S, Koval K, Gilbert  M, 

et  al.  Associat ion of t iming of surgery for hip fracture and 

pat ient  outcomes. JAMA. 2004;291:1738-43.

4. McGuire KJ, Bernstein J, Polsky D, Silber JH. Delays unt il 

surgery after hip fracture increases mortalit y. Clin Orthop Relat  

Res. 2004;428:294-301.

5. Bhandari M, Deveraux P, Tornet ta P, Swiontkowski M, Berry D, 

Haidukewych G, et  al.  Operat ive mangement  of displaced 

femoral neck fractures in elderly pat ients. J Bone Joint  Surg 

(Am). 2005;87-A:2122-30.

6. Dorokta R, Schoechtner H, Buchinger W. The inluence of 
inmediate surgical t reatment  of proximal femoral fractures on 

mortalit y and quality of life. J Bone Joint  Surg (Br). 2003;85-

B:1107-13.

7. Zuckerman J, Skovron M, Koval K, Aharonoff G, Frankel V. 

Postoperat ive complicat ions and mortalit y associated with 

operat ive delay in older pat ients who have afracture of the 

hip. J Bone Joint  Surg (Am). 1995;77-A:1551-6.

8. Moran C, Wenn R, Sikand M, Taylor A. Early mortalit y after hip 

fracture: Is delay before surgery important?. J Bone Joint  Surg 

(Am). 2005;87-A:483-9.

9. Sund R, Liski A. Quality effets of operat ive delay on mortality in 

hip fracture t reatment . Qual Saf Health Care. 2005;14:371-7.

10. Koval K, Skovron ML, Aharonoff G, Zuckerman J. Predictors of 

funct ional recovery after hip fracture in the elderly. Clin 

Orthop Relat  Res. 1998;348:22-8.

11. Pérez-Ochagavía F, Pedro JA, Cabo A, Blanco J, Borrego D, Zan 

J. Estudio epidemiológico de las fracturas proximales del fémur 

en una población mayor de 69 años durante los años 2000–2001. 

Rev Ortop Traumatol. 2003;48:113-21.

12. Mackenzie G, Wild S, Muir R. Mortalit y associated with delay in 

operat ion after hip fracture. BMJ. 2006;332:1093.

13. Weller I,  Wai E, Jaglal S, Kreder HJ. The effect  of hospital type 

and surgical delay on mortalit y af ter surgery for hip f racture. 

J Bone Joint  Surg (Br). 2005;87-B:361-6.

14. Kitamura S, Hasegawa Y, Suzuki S, Sasaki R, Iwata H, Wingst rand 

H, et -al.  Funct ional outcome after hip fracture in Japan. Clin 

Orthop Relat  Res. 1998;348:29-36.

15. Franzo A, Simon G, Francescut t i C. Mortalit y associated with 

delay in operat ion after hip fracture. BMJ. 2006;332:1093.


