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ABSTRACT

Objective: To point the positive impact of early surgery (performed within 48 hours) and non-general anesthesia techniques on early outcomes like in-
hospital mortality and length of hospital stay (LOS).

Methods: Seven hundred and ten patients were included in this retrospective study. Patients aged 50 years and over, who were admitted to our hospital
with hip fracture, were included, while the patients with pathological fractures or polytraumatic injuries were excluded.

Results: The median age of the patients was 75.8+10,.3 years. Four hundred and sixty-nine (66.1%) patients were female. Six hundred and eighty-two
patients (96.1%) were treated surgically, 16 patients (2.25%) received conservative treatment and 12 patients (1.7%) died before scheduled surgery.
General anesthesia (n=328), spinal anesthesia (n=268), unilateral spinal anesthesia (n=47), peripheral nerve block (n=29), and combined spinal-epidural
(CSE) anesthesia (n=10) were the anesthesia techniques used for surgery. Patients who were treated within 48 hours (G1) had lower in-hospital mortality
than the patients who were treated lately (G2) (0.8% vs 4,7%). The LOS for G1 was 8.6 days whereas it was 17.5 days for G2 (p<0.001). Mortality rates
and median LOS of the anesthesia techniques were 5.5% and 15 days with general anesthesia, 2.2% and 14 days with spinal, and 4.3% and 13 days with
unilateral spinal anesthesia. There were no deaths in 10 patients with 11.5 days of LOS, who received CSE anesthesia, while the mortality rate of the
peripheral nerve block group was 3.4% with 10 days of LOS.

Conclusion: The results of this study suggest that the surgical repair of the fractured hip should be performed within the first 48 hours, with a non-general
anesthesia technique in order to reduce in-hospital mortality and LOS.
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INTRODUCTION

Hip fractures are the most common osteoporotic fractures with
serious consequences in elderly population. Across the world,
the prevalence of hip fractures is 1.6% at the age of 65 years
and it increases to 8.9% for individuals older than 90 years (1).
Considering the increased lifetime expectancy, these numbers
are expected to increase to 2.6 million by the year 2025 and to

4 million by the year 2050 while it was only 1.26 million in the
year 1990 (2). Hip fracture impairs the physical function and may
lead to loss of independency, thus has a high impact on quality
of life along with the consumption of healthcare resources (3,4).
Despite the advances in anesthesia and surgical techniques, and
perioperative nursing care, hip fractures are still associated with

high morbidity and mortality rates and one of the most common
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causes of death with trauma, cardiovascular disease and cancer in
the elderly population (5). Consequently, this devastating medical
problem has become one of the majorissues in healthcare systems.
The literature about early and one-year mortality in hip fracture
patients is very rich (6-11). One-year mortality rates of hip fracture
for all age groups have been reported between 12% and 36% in
different studies and up to 50% in extremely older patients (8-12).

Aging of the population, so do the hip fracture patients’, causes
additional medical problems in acute management of the hip
fracture patients. Most of the hip fracture patients undergo surgery
and a typical hip fracture patient is confined to bed-rest before
surgery. Delay in surgery may cause an increase in the incidence
of bed-rest associated complications including atelectasis,
thromboembolism, pneumonia, urinary tract infections, pressure
sores and delirium, which may increase in the length of hospital
stay (LOS) (13). On the other hand, delaying surgery until
physiological stabilization will let more time for the correction
of dehydration, electrolyte imbalance, anemia and uncontrolled
hypertension, arrhythmias, control of hemorrhagic risks in patients
taking anticoagulants or antiplatelet agents, uncontrolled
diabetes mellitus or treatment of co-existing infections. Although
the recent studies suggest early surgery, optimal time of surgical
repair of the fractured hip is still one of the most controversial
questions in the hip fracture management (7,14,15).

The aim of the present study was to evaluate the impact of
timing of surgery and type of anesthesia for surgical treatment of
fractured hip on in-hospital mortality and LOS.

METHODS

This retrospective study comprised of patients with a primary
diagnosis of hip fracture, who were admitted to istanbul University,
istanbul Faculty of Medicine, Department of Orthopedics and
Traumatology between January 2004 and December 2010.Ethical
Committee approval was obtained from Gaziosmanpasa Taksim
Training and Research Hospital (approval number: 2011/809-569).
Patients younger than 50 years, patients with pathologic fractures,
distal or femoral shaft fractures, bilateral fractures, and multiple
trauma patients were excluded.

Seven hundred and ten patients’ information including age,
gender, discharge diagnoses and procedure codes according
to the International Classification of disease-10, time to surgery,
LOS and in hospital mortality rates were derived retrospectively
from hospital records. Type of treatment [conservative treatment,
minimally invasive surgery, open reduction-internal fixation (ORIF)
or arthroplasty], type of anesthesia performed during the surgery
(general anesthesia, spinal, unilateral spinal, combined spinal-
epidural (CSE) anesthesia, peripheral nerve block), and time of
surgery were also recorded using a standardized case report form.
Mortality was considered as in-hospital mortality. Post-discharge
mortality rates (3 months, 6 months and 1 year) were not included.
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This is a retrospective research; therefore, informed consent was
not obtained from the patients.

Statistical Analysis

Number Cruncher Statistical System 2007 & Power Analysis and
Sample Size 2008 Statistical Software (Utah, USA) program was used
for statistical analyses. Student’s t-test was used for the comparison
of quantitative data and normally distributed parameters as well
as the descriptive statistical methods (mean value, standard
deviation, median, frequency, ratio) for the evaluation of the
collected data. Mann-Whitney U test and Kruskall-Wallis tests
were performed for the two and three group comparisons of the
abnormally distributed parameters, respectively. Mann-Whitney U
test was also used for the determination of the group responsible
for the difference. Pearson chi-square test was performed to
compare qualitative data. Fisher's Exact and Yates Continuity
Correction tests were used for the determination of the group that
makes the difference. Finally, Spearman’s Correlation Analysis was
used to assess the correlation between the parameters. Statistical
significance levels were p<0.01 and p<0.05.

RESULTS

66.1% (n=469) of the patients were female. The age of the patients
ranged between 50 and 109 years (mean 75.8+10.3 years). One
hundred thirty of 682 patients (19.06%) received surgical treatment
within 48 hours from the admission (group 1) while 552 patients
(80.94%) waited more than 48 hours for the surgery (group 2).
Surgical fixations were performed between the day of admission
and the 28" day (mean: 6.12+412 days) while LOS ranged
between 2 and 138 days (mean: 15.63+10.23 days) 54.1% of the
patients (n=384) had intertrocanteric fractures, 36.1% (n=256)
had femoral neck fractures, and 9.9% (n=70) of the patients had
subtrocanteric fractures. Twenty-eight patients (3.9%) were treated
conservatively. Surgically treated 682 patients’ (96.1%) treatment
modalities were given as follows: 63.9% (n=436) had arthroplasty,
32.4% (n=221) of the patients were treated with closed reduction-
internal fixation (CRIF) technique, and 3.7% (n=25) were treated
with ORIF technique. General anesthesia 48.1% (n=328), spinal
anesthesia 39.3% (n=268), unilateral spinal anesthesia 6.9%
(n=47), peripheral nerve block 4.2% (n=29) and CSE anesthesia
1.5% (n=10) were the techniques performed for surgery. Mortality
rates in patients whose surgery were delayed for more than 48
hours were significantly higher than the patients who had surgery
within 48 hours (p<0.05). LOS was also significantly longer in this
group (p<0.01) (Table 1).

Total in-hospital mortality rate of the 710 patients was 5.1%
(n=36). The in-hospital mortality rate of the patients who had
surgery was 3.4% (n=24) while 1.7% of the patients (n=12) died
before the surgery. Statistically significant result was obtained
when the effects of general and regional anesthesia techniques
were compared with respect to in-hospital mortality (p=0.049;
p<0.05) (Table 2). However, there were no statistically significant
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differences between the regional anesthesia techniques when
compared (p>0.05).

LOS of different anesthesia technique groups was significantly
different (p=0.001; p<0.01). The general anesthesia group had
longer LOS than the spinal, peripheral nerve block and unilateral
spinal anesthesia groups (p=0.009; p=0.001; p=0.005; p<0.01)
(Table 3). Hospitalization was longer in the spinal anesthesia group
than the peripheral nerve block group (p=0.004; p<0.01). There
was no statistically significant difference between LOS when the
other anesthesia techniques were compared (p>0.05).

There was a strong correlation with 32.4% positive ratio
(hospitalization lengthens with increased age) between age
and LOS (r=0.324; p<0.01) (Table 4) (Figure 1). There was also a
strong correlation with 23.8% positive ratio (operation is delayed

Timing of the operation

<48 hours >48 hours P
(n=130) (n=552)
°LOS; Mean £ SD  8.62+3.74 (8.0) 17.55+10.51 30.001**

(median) (16.0)
Mortality; n (%) 1(0.8%) 26 (4.7%) 50.043*

2 Mann-Whitney U test, °: pearson chi-square test, © length of hospital stay,
*p<0.05, *p<0.01

Anesthesia modality (n=682) (%) 2Mortality ’p
(n= 36); (%)

General

328 (48.1%) 18 (5.5%) 0.049*
Regional

354 (51.9%) 9 (2.5%) -
Bilateral spinal

268 (39.3%) 6(2.2%) -
Unilateral spinal

47 (6,9%) 2 (4.3%) 0.798
bCSE

10 (1,4%) 0 i
‘PNB

29 (4,3%) 1(3.4%) -

2 Pearson chi-square test, ®: combined spinal epidural anesthesia,
peripheral nerve block, *p<0.05
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in elderly patients) between age and time to surgery (r=0.238;
p<0.01) (Figure 2).

DISCUSSION

The aim of this study was to evaluate the effects of time to
surgery and anesthesia technique performed during the surgical
treatment of hip fracture patients on in-hospital mortality and
LOS. It was found out that the in-hospital mortality rates and LOS
of the patients who had surgical delay for more than 48 hours
were significantly higher than the patients who had surgery within
48 hours.

Guidelines point out the favorable effects of early surgical repair of
the fractured hip on patient mortality in the literature. The Scottish
Intercollegiate Guidelines Network suggest that the surgery
should be performed as soon as possible, within safe operating
hours, from the admission in medically fit patients, in order to
reduce the postoperative mortality (15). Likewise, The British
Orthopedic Association guidelines indicate that surgical repair
should not be delayed for more than 48 hours from admission
unless the patient has clearly reversible medical conditions (16).

Many studies show that a prolonged surgical delay significantly
increases the mortality (7,14,17-21). McGuire et al. (18) reported
increased mortality rates within 30 days in hip fracture patients
who had surgical delay for more than 48 hours. In a recent
study, Dailiana et al. (19) pointed out a significant association
between delayed surgery (>48 hours) and increased in-hospital
mortality. On the other hand, many studies show that early
surgery (performed within 48 hours) does not reduce mortality
(14,22,23). High mortality rates in these studies are associated
with patient’s comorbidities and poor medical conditions, but not
with surgery time. In a review of 52 published studies involving
291.413 patients, it was found that none of the included studies
demonstrated a causal relationship between surgical delay and
mortality rates (13). Another comprehensive study including 2.660
patients not surprisingly indicates that delayed surgery patients
with comorbidities have 2.5 times more risk of death compared
to the delayed surgery patients without comorbidities within thirty

Age (years)

r P
:Lenght of hospital stay 0.324 0.001**
*Timing of the operation (day) 0.238 0.001**

2 Spearman’s correlation analysis, **p<0.01

2Anesthesia technique

General Bilateral spinal
PLOS  Mean = SD 17.11+10.75 15.27+£10.36
(day) Median 15.0 14.0

Unilateral spinal  <CSE 4PNB P
13.25+5.59 16.20£9.31 11.31£5.76 0.001**
13.0 11.5 10.0

2 Kruskal-Wallis test, ®: length of hospital stay, <: combined spinal epidural anesthesia, ¢ peripheral nerve block, **p<0.01.
SD: standard deviation, LOS: length of hospital stay, CSE: combined spinal epidural anaesthesia, PNB: peripheral nerve block
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days after the surgery. They also showed the delayed surgery up
to four days did not increase the mortality of the patients who
were fit for the surgery; however, a delay of more than four days
significantly increased mortality in these patients (24).

The in-hospital mortality rate in the present study was 5.1% (n=36),
concordant with the literature. In a study including 4.633 patients,
Novack et al. (25) reported the in-hospital mortality and 30-day
mortality rates as 4,5% and 6,1%, respectively. Anwar et al. (26)
reported the in-hospital, 30-day and total mortality rates of the
surgically treated hip fracture patients as 5.6%, 10.6%, and 16.3%,
respectively. Also, the in-hospital mortality rate of men was 11.5%
while that of women was 4.3%, 30-day and total mortality rates
were 4.6% and 17.9%, respectively, in a recent study performed
in Greece (19).

The results of the present study demonstrated that LOS was
significantly shorter in patients who had surgery within 48 hours.
There are many studies suggesting that the LOS could be
improved by shortening the waiting time for surgery (20,27-31).
In a recent study conducted in USA, preoperative time to surgery,
anesthesia type and procedure type were shown to be three
modifiable risk factors for increased LOS (27). Bergeron et al. (28)
reported that the delayed surgery lengthens the hospitalizations
in their study involving 977 patients. These results might be
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associated with reduced complications caused by prolonged bed
rest and immobilization before surgery, which may lengthen the
hospitalization and even increase the mortality rates. However,
this relationship is not universally supported, there are also studies
suggesting that there is no significant effect of early surgery on
LOS (32-34).

Different anesthesia techniques were performed during the
surgical fixation of the patients. 48.1% of the patients received
general anesthesia while 51.9% received regional anesthesia
(spinal anesthesia 46.2%, peripheral nerve block 4.2% and CSE
anesthesia 1.5%). Many studies pointed out the association
between non-general anesthesia techniques and reduced
mortality recently (21,31-33). Rodgers et al. (31) demonstrated that
neuroaxial anesthesia techniques reduce postoperative mortality.
Luger et al. (32) conducted a wide study including 18.715 patients
and reported that the spinal anesthesia reduced early mortality
rates and complications like deep venous thrombosis and
acute postoperative confusion in geriatric hip fracture patients.
However, there are many studies with conflicting results (34-
36). O'Hara et al. (34) could not reveal the regional anesthesia
technique's positive impact on mortality compared to general
anesthesia in their retrospective study including 9425 patients.
Le-Wendling et al. (35) reported that there was no difference
in in- hospital mortality, postoperative mortality, treatment
costs and re-hospitalization when the general anesthesia and
regional anesthesia techniques were compared in geriatric hip
fracture population. In a retrospective cohort study including
73.284 adults undergoing hip fracture surgery, mortality risk did
not differ significantly by anesthesia type (36). Also, in a recent
study performed in our country, surgically treated 187 hip
fracture patients’ 30-day mortality rates according to anesthesia
techniques were reported as follows: general anesthesia group
1.4%, spinal anesthesia group 5.9%, and epidural group 5.8%, in
which there was no superiority shown for the techniques on each
other (37). In contrary with all these results, the in-hospital mortality
rates of the regional anesthesia group in the present study were
significantly lower when compared to the general anesthesia
group while there were no significant differences between the
regional techniques, themselves. These results might be related
to the choice of regional techniques for less invasive surgery like
CRIF or the preference general anesthesia for high-risk patients
rather than regional techniques.

There are many studies suggesting that there is no relationship
between the anesthesia technique and LOS (31,38). In a study
of 217 patients performed by Liu et al. (38), no differences were
shown in mortality rates and LOS, when the general anesthesia
and peripheral nerve blockage techniques were compared. Also,
in a recent study conducted in USA, no superiority was shown
for regional techniques to general anesthesia when compared in
terms of mortality. On the other hand, LOS of regional anesthesia
group was found modestly shorter (39). However, Basques et al.
(27) pointed out the non-general anesthesia clinically significantly
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increased LOS relation in their recent study including 8.434
surgically treated hip fracture patients. In the present study, we
observed significant differences in LOS when the anesthesia
techniques were compared. The general anesthesia group
had significantly longer hospitalizations when compared to the
regional anesthesia groups, and the neuroaxial anesthesia group
had significantly longer hospitalizations when compared to the
peripheral nerve block group. Lower mortality rates and shorter
LOS might be related to known reduced complications of regional
anesthesia techniques and earlier ambulation of the patients in
this group.

CONCLUSION

It was concluded that hip fracture surgery should be performed
as soon as the patient is medically stabilized within 48 hours with
regional anesthesia techniques in order to achieve better results
of early outcomes like in-hospital mortality and LOS.
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