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Abstract

Purpose: This prospective study was designed to evaluate the effect of American Society of Anaesthesiologists (ASA) score on
time to surgery, length of hospital stay, and 30-day mortality in elderly patients with femoral neck fracture. Methods: A total of
249 patients admitted with femoral neck fracture were included in the study. Mean age was 84 years (95% confidence interval
83 to 85). Two patients were ASA |, | 10 patients were ASA Il, 125 were ASA lll, and 12 were ASA IV. Results: The mean time to
surgery was 8.9 hours for ASA | patients, 34.4 hours for ASA Il patients, 42.8 hours for ASA Il patients, and 61 hours for ASA IV
patients (P = .005). The mean hospital stay was | |.5 days (6.3-15.2) for ASA | patients, 7.6 days (4.2-98.8) for ASA |l patients, 22.9
days (4.1-120.3) for ASA Il patients, and 29 days (2.4-86.0) for ASA IV patients (P = .026); 85% of the patients who died within 30
days of admission were of ASA llI-IV. Conclusion: Our study shows that patients with higher ASA score have delay in surgery,
longer hospital stay, and increase in 30-day mortality. We conclude that ASA grade is a simple and effective tool to predict the

above-mentioned outcomes in these patients.
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Introduction

In 2008, 70 000 patients sustained hip fracture in the United
Kingdom. There is an estimated 2% rise per year. The esti-
mated figures predict that there will be 91 500 hip fractures
in 2015 and 101 000 in 2020." Hip fractures in elderly individ-
uals are associated with high morbidity and mortality. There is
a great emphasis on improving the outcome by focusing on
anesthetic and surgical techniques, nursing care, early surgery,
and multidisciplinary approach, but it still remains a significant
source of morbidity and mortality for the elderly population.

American Society of Anaesthesiologists (ASA) score was
introduced to assess one’s overall physical fitness or sickness
preoperatively and regarded as a scale to predict risk.” The
ASA scores divide patients undergoing a surgical procedure
into the following categories: I, healthy patient; II, patient with
mild systemic disease; I1I, patient with severe systemic disease
not incapacitating; IV, patient with incapacitating systemic
disease; and V, moribund patient.3 The ASA score determines
physical state of the patient prior to anesthetic and surgery. It is
a useful tool for communication, record keeping, and statistical
analysis. The aim of our study was to determine the relation-
ship between time to surgery, length of hospital stay, and
30-day mortality in elderly patients with femoral neck fracture
and ASA score.

It is well known that the delay in surgery is associated with
increased risk of morbidity and mortality in patients with hip
fracture.*® Although previous literatures use ASA score as a

predictor of mortality, there are no reports of it being used as
for time to surgery, length of stay, and 30-day mortality.>""'°
The duration of stay in the hospital of such patients is an impor-
tant issue, especially in the current economic environment.

Materials and Methods

It is a single-center study performed at a district hospital; data
were collected prospectively. Between April 2010 and May
2011, 252 patients were admitted to hospital with femoral neck
fracture. Mean age was 84 years (95% confidence interval [CI]
83-85). The time to surgery was defined as the difference
between the time of admission and the time of starting the sur-
gery (in hours). The length of stay is defined as the time from
hospital admission to the time of discharge from the hospital (in
days). Delay in surgery was defined as patient having surgery
after 36 hours of the admission.
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Figure |. Box plot with standard error showing time to surgery with American Society of Anaesthesiologist (ASA) grading.

Three patients died before surgery and were not included in
the study and 18 patients died in hospital before discharge,
hence 231 patients were considered in the length of stay.

The senior anesthetist in charge of the operating list eval-
uated the ASA grade of the patient. Two patients were ASA I,
110 patients were ASA 1II, 125 were ASA III, and 12 were
ASA 1V. The data were collected using Microsoft Office
Excel 2007 and analyzed using PASW Statistics v.18 com-
puter package (SPSS Inc, Chicago, Illinois). The use of power
analysis enabled us to decide on sample size needed for statis-
tical judgments that was reliable and how likely the statistical
test will be to detect effects of a given sample size. The anal-
ysis showed that at least 194 patients were needed to detect
10% difference in hospital stays, using significance level of
5% and power of 80%. Using normal plot of residuals, the
samples proved to be normally distributed. The variants of
time to surgery were compared with the categorized ASA
grades using parametric 1-way analysis of variance test. A
Pearson correlation 2-tailed test was used to determine the
association of the time to surgery with the length of stay.

Results

The mean time to surgery was 18.9 hours for ASA I patients
(95% CI —8.8-46.6), 34.4 hours (95% CI 29.9-38.8) for ASA
II patients, 42.8 hours (95% CI 36.9-48.7) for ASA 1III patients,
and 61 hours (95% CI 38.8-83.3) in ASA TV patients. A total of

145 (58.2%) patients had their operation within 36 hours of
admission to hospital, mean time to surgery in this group was
22.7 hours (95% CI 21.7-23.7) and 41.8% of the patients were
not operated within 36 hours of admission and mean time to
surgery in this group was 62.6 hours (95% CI 56.1-69). The
results show that higher the ASA grade, longer the time to sur-
gery (Figure 1) and a significant difference in the mean time to
surgery in these 4 groups (P = .005).

The mean hospital stay was 11.5 days (6.3-15.2) for ASA 1
patients, 17.6 days (4.2-98.8) for ASA II patients, 22.9 days
(4.1-120.3) for ASA III patients, and 29 days (2.4-86.0) for
ASA 1V patients (P = .026). There is evidence of linear asso-
ciation between time to surgery and length of stay with Pearson
correlation coefficient, » = .178 (95% CI1 0.001-0.397) with P <
.01. The scatter graph showed the delay in surgery increased
the hospital stay thus delaying patient discharge (Figure 2).

Sixty-one patients were operated after 36 hours due to being
quite sick and need for further imaging; 18 patients had their
surgery delayed due to hematological reasons; 14 patients had
their surgery postponed due to pulmonary problems such as
severe acute on chronic obstructive pulmonary disease, pneu-
monia, and pulmonary embolism; 12 patients needed further
imaging, as radiographs did not show obvious hip fractures;
7 patients were septic due to urinary tract infection; 7 patients
had delay due to cardiovascular problem including atrial fibril-
lation, heart block, and severe heart failure; and 3 patients had
severe cellulitis with sepsis. In this group, 49 patients were
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Figure 2. Scatter plots showing length of stay (in days) with time to surgery (in hours).
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Figure 3. Type of delays due to medical cause versus American
Society of Anaesthesiologist (ASA) scores.

quite unwell on admission and needed medical input prior to
surgery. Of these, 27 patients were of ASA III while 6 were
of ASA 1V. Figure 3 gives a breakdown of delays due to med-
ical reasons versus ASA grades and shows that majority of the
patients in whom surgery was delayed were of higher ASA

grades; 39 patients were surgery delayed due to lack of oper-
ating time and 4 patients had their operation delayed due to
problems in theater equipment; 34 (14%) patients died within
30 days of the admission; 5 patients were ASA II; 26 were
ASA 1II, and 3 were ASA 1V; 15 of these 34 patients were
operated after 36 hours of their hospital admission due to
medical reasons; and 14 of these patients were of ASA III and
1 was of ASA IV.

Discussion

The management of hip fractures requires multidisciplinary
approach from admission in accident and emergency depart-
ment through to the departments of radiology, anesthetics,
orthopaedic surgery, medicine, and rehabilitation. The gold
standard is to resuscitate the patient and surgery as soon as
possible. The National Institute for health and Clinical Excel-
lence guidelines recommend early surgery within 36 hours of
the admission would improve the patient outcome.'! All the
patients with hip fractures undergo preoperative assessment
soon after the admission by an anesthetist and are graded
according to ASA grade. Higher ASA scores indicate signif-
icant preoperative morbidity and need for appropriate early
resuscitation of these patients. It enables the clinicians to
counsel the patient and family accordingly. To our knowl-
edge, there is very limited studies describing the effect of
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Table I. Table summarizing the relationship between American Society of Anaesthesiologist (ASA) grades, mortality, delay in time to surgery,

and length of stay.

ASA  No. patients

Mortality Delayed in surgery

Delayed in Length of stay

surgery & died

(days)

1 2 0 0 11.5

2 110 5 E 0 17.6

3 125 26 59 14 22.9

4 12 3 1 29
Total: 249 34 104 15

ASA grade on delay in surgery, length of stay, and 30-day
mortality in patients with femoral neck fractures hence the
reason of our study.'*'¢

Table 1 summarizes the relationship between ASA grades,
mortality, delayin surgery, and length of stay. Our results
show that about 25% of the patients had their operation
deferred because of medical reasons; 33% of these were of
ASATI, 57% of ASA 111, 10% of ASA IV, and none from ASA
I indicating that higher ASA grades are associated with delay
in surgery. Delay in surgery contributes to prolonged hospital
stay and has been shown to some extent in previous studies.'”
The hospital stay was longer in patients with higher ASA
score in our study. We observed that patients with higher ASA
grades were often slow to rehabilitate and delay in surgery led
to prolonged stay in bed, slow mobilization, and a delayed
hospital discharge. There was some delay due to lack of oper-
ating time. Dedicated trauma operating sessions for patients
with femoral neck fracture will be ideal and are likely to
improve the productivity by allowing more cases to be per-
formed during working hours with senior supervision and
reduce the postoperative complication.'!

The average 30-day mortality following hip fracture sur-
gery has been reported to be about 9% from admission.'® In
our series, it was about 14% and reflects the group of patients
being treated at our institution; 85% of the patients who died
within 30 days of admission were of ASA IIT and IV, and 41%
of these patients were operated within 36 hours of admission
while 44% of the patients needed medical stabilization and
were operated after 36 hours of admission and all these
patients were of ASA III and IV. There was some delay in this
group for resuscitation; however, it seems that mortality in
these cases was related to the medical condition rather than
minor delay in surgery. Lefaivre et al have shown in their
study that delay in surgery was not a significant predictor of
30-day mortality.'” Our results show that high ASA grade is
associated with increased risk of early mortality.

The ASA grade is determined preoperatively and is a reli-
able assessment of physical status of an individual prior to the
surgical procedure. Higher ASA grade indicates significant
preoperative comorbidity. In cases of neck of femur fracture,
these comorbidities when coupled with old age present a
management challenge to the clinicians and demand timely

aggressive approach for a favorable outcome. The results of
our study have shown that higher ASA grades are associated
with delay in surgery, longer hospital stay, and high 30-day
mortality. We believe that early recognition is a key along
with a multi disciplinary input starting on admission, particu-
larly a close collaboration between geriatricians, anesthetists,
orthopedic surgeons, intensive care physician, and support
services will help to minimize the delay in surgery, early
mobilization, reduce hospital stay, and improve patient care.

There are some limitations to our study as delay in surgery
also depends upon theater efficiency, which can be variable
due to various factors as theater staff, availability of image
intensifier, hardware, recovery staff, and patient turnover
time. We are aware that patients who are admitted from a nur-
sing home might conceal a true delay in their time to dis-
charge due to the fact that a maximum care package is
already in place for them prior to their admission to hospital.
It is also difficult to blind the ASA grade. The strength of this
study is that it is prospective with a large number of patients;
however, a multicenter randomized controlled clinical trial
will be of great value but it may not be possible due to the
intention-to-treat issue. Although there is evidence of linear
association between time to surgery and length of stay and
positive correlation, the results are subjected to other con-
founding factors such as patient potential for rehabilitation,
mental state, input by the occupational health team, and loca-
tion of discharge.

In our study, higher ASA grade was associated with delay
in surgery, longer hospital stay, and higher 30-day mortality.
We conclude that ASA grade is a reliable indicator of these
parameters and is a simple and effective tool in predicting
delay in surgery, hospital stay, and 30-day mortality in elderly
patients with femoral neck fracture. The ASA grades are
known almost immediately following admission therefore
helping clinicians to recognize high-risk cases at a very early
stage and recommend aggressive resuscitation of all such
cases to minimize morbidity, mortality, and counseling of
patients/families.
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