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Abstract

Objectives: Traumatic femur fractures are a significant cause of mortality and morbidity in the elderly. Our study aims
to investigate the effect of anesthesia type on mortality in delayed hip surgeries.

Methods: 366 patients aged 65-80 years who underwent partial hip replacement surgery within 48 hours-5 days af-
ter hospitalization due to hip fracture were included in this retrospective study. Demographic information, the time
between hospitalization and surgery, ASA (American Society of Anesthesiology) grades, the reason for the delay to
surgery, comorbidities, postoperative complications due to anesthesia, and mortality rates at 30 days were obtained
from the medical records of the patients and analyzed.

Results: Significant statistical difference was not found between the two groups regarding postoperative complica-
tions (p=0.179). 30-day mortality rates rate was 3.5% in the spinal anesthesia group and 4.5% in the generalized anes-
thesia group. There was no difference between the two groups regarding 30-day mortality (p=0.672).

Conclusion: The type of anesthesia preferred in hip surgeries performed 48 hours-5 days after trauma does not affect 30-
day mortality. Regardless of the type of anesthesia applied, patients die depending on their accompanying comorbidities.
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Traumatic femur fractures are a significant cause of mor-
tality and morbidity in the elderly. Age-related fractures
are also increasing due to the gradual increase in the elder-
ly population to prolong their life span. Fragility fractures in
elderly patients are considered a worldwide epidemic be-
cause they cause high socioeconomic costs to the health
care systems of countries."" The average length of hospital
stay is up to 21.6 days even in developed countries, and
above all, the 30-day mortality rate of 6.7% reveals the im-
portance of hip fractures in the elderly.”

Many studies have been conducted to reduce mortality
and morbidity rates in elderly hip fractures. The most em-

phasized among these studies is the effect of early surgery
on mortality and morbidity. British Orthopaedic Association
Standards for Trauma and Orthopaedics(BOAST) recom-
mend surgery to be performed on all hip fracture patients
within 36 hours of admission,® and the American Academy
of Orthopedic Surgeons (AAOS) recommends within 48
hours of access.”! A cut-off of 48h after hospital admission
can be determined according to AAOS guidelines to define
surgical delay. It has been reported that early hip surgery re-
duces the risk of chest infections, thromboembolism, pres-
sure sores, and urinary tract infections by reducing the time
that the patient will spend inactive in bed, thus reducing
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mortality and morbidity rates.” It is not true that all the lit-
erature claims the usefulness of early surgery. There are also
publications claiming that early hip surgery does not affect
the mortality and morbidity rates of elderly patients.®

General systemic conditions of patients, accompanying in-
juries or diseases, and blood loss due to surgery are also
parameters that affect mortality rates.”? As in minimally
invasive surgical applications and implant designs, devel-
opments in anesthesia applications over the years aim to
reduce mortality rates by shortening long surgical times.

Our study aims to investigate the effect of anesthesia type
on mortality in delayed hip surgeries. We hypothesized
that the type of anesthesia in delayed hip surgeries affects
mortality independently of other factors. To the best of our
knowledge, there is no other study in the current literature
describing the relationship between delayed hip surgery
and anesthesia type.

Methods

The single-center study was planned by retrospectively
scanning the computer records of patients who underwent
hemiarthroplasty surgery for femur fracture between Janu-
ary 1, 2016, and January 1, 2020. Patients aged 65-80 years
who underwent partial hip replacement surgery within 48
hours-5 days after hospitalization due to hip fracture were
included in the study. Demographic information, the time
between hospitalization and surgery, ASA (American Soci-
ety of Anesthesiology) grades, the reason for the delay to
surgery, comorbidities, postoperative complications due
to anesthesia, and mortality rates at 30 days were obtained
from the medical records of the patients and analyzed. Pa-
tients younger than 65 and older than 80, overweight pa-
tients with a body mass index >35, patients with pathologi-
cal fractures, and patients with pre-fracture mobilization
problems, patients who underwent surgery earlier than 48
hours or later than five days were excluded from the study.
Two hundred fifty-four patients who met these criteria and
underwent hip surgery with spinal anesthesia and 112 pa-
tients who were administered general anesthesia for vari-
ous reasons (patients with a history of bleeding diathesis
and anticoagulant use, patients with maceration or infec-
tion in the lumbar region, patients who did not want spinal
anesthesia, etc.) were included in the study. Our Institutional
Review Board approved the study. All reported research in-
volving “Human beings” was conducted in accordance with
the principles set forth in the Helsinki Declaration 2008.

SPSS for Window Version 22.00 (SPSS Inc., Chicago, IL., USA)
program was used to analyze the data obtained at the end
of the study. The conformity of the measurement values ob-
tained within the scope of the research to the normal distri-

bution was examined with the Kolmogorov Smirnov test. In
displaying descriptive statistics, meantstandard deviation
was used for variables with normal distribution, median
(minimum and maximum) for data that did not comply with
normal distribution, number, and % values were used for
displaying categorical variables. Chi-square test statistics
were used to compare definite measures between groups.
In comparing continuous measurements between groups,
a t-test was used for independent groups if the assump-
tions were met, and the Mann-Whitney test was used if the
assumptions were not met. Repeated measurements analy-
sis compared the change over time of continuous measure-
ments made on the same individuals at different times. The
statistical significance level was taken as 0.05 in all tests.

Results

A total of 366 patients were included in the study. Spinal
anesthesia was applied to 254 (69.4%) patients and gen-
eral anesthesia to 112 (30.6%) patients. The mean age of
the patients who underwent spinal anesthesia was 80.35,
and the mean age of the patients who underwent general
anesthesia was 76.71 years. There was no statistically sig-
nificant difference between the ASA scores of both groups
according to the independent samples t-test (p=0.190).
When the postoperative complication rates are evaluated,
postoperative complications are 5.9% in patients who un-
derwent spinal anesthesia and 9.8% in those who under-
went general anesthesia. Significant statistical difference
was not found between the two groups regarding postop-
erative complications (p=0.179) (Table 1). 30-day mortality
rates rate was 3.5% in the spinal anesthesia group and 4.5%
in the generalized anesthesia group. There was no differ-
ence between the two groups regarding 30-day mortality
(p=0.672) (Table 2).

Discussion

Hip fractures are an important health problem, especially
for the elderly population and 86% of fractures occur af-
ter the age of 65. It is expected that this rate will increase
towards older ages.®™ The treatment of hip fractures is re-
lated to orthopedics and a holistic problem needing help
from other medical branches such as geriatrics and internal
medicine. This pathological condition with high mortality
and morbidity rates can only be managed with the support
of all participants. However, despite all kinds of medical
care and careful treatment, elderly hip fractures are critical
in mortality and morbidity. The mean age of the patients
who underwent spinal anesthesia was 80.35, and the mean
age of the patients who underwent general anesthesia was
76.71 years in our study. This result shows that the age of



Table 1. Postop complication rates after both anesthesia
techniques (Chi-Square Test)

Postop Total
complication
- +
Spinal
Count 239 15 254
% within anesthesia type 94.1% 5.9% 100.0%
Generalized
Count 101 11 112
% within anesthesia type 90.2% 9.8% 100.0%
Total 340 26 366
% within anesthesia type 92.9% 7.1% 100.0%
p 0.179

Table 2. The 30-day mortality rates of both anesthesia techniques
(Chi-Square Test)

30-day Total
mortality
0.00 1.00

Spinal

Count 245 9 254

% within anesthesia type 96.5% 3.5% 100.0%
Generalized

Count 107 5 112

% within anesthesia type 95.5% 4.5% 100.0%
Total

Count 352 14 366

% within anesthesia type 96.2% 3.8% 100.0%
p 0.672

hip fracture is progressing towards older ages. In our study,
patients who underwent general anesthesia were younger
than those in the spinal anesthesia group. The fact that
the patients who underwent general anesthesia were sta-
tistically younger may have emerged because of the pre-
operative interviews with the patients, depending on the
patient's wishes.

Surgeries cannot always be performed in the acute period
(within the first 48 hours) due to additional morbidity in el-
derly patients who require hip surgery. The most common
reason in a retrospective study investigating the causes
of surgical delay was that patients were not medically fit
(20.7%) due to cardiovascular or pulmonary problems.”? We
check the patient’s systemic condition using a general he-
matology test, chest radiography, electrocardiography, and
echocardiography on admission to our hospital. We try to
perform hip surgeries within the first two days after entry,
as our patients' medical conditions allow. All our patients,
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included in our study retrospectively, underwent surgery
on an average of 48 hour-5 days after hospitalization due to
consultations on chest diseases and cardiovascular system,
depending on the anesthesiologist's recommendation. In
our study, 25 patients were operated on on the third day,
43 patients on the fourth day, and 298 patients on the fifth
day after admission to the hospital.

The 30-day mortality rate is used as a quality indicator of
treatment and primary outcome measure after surgical
treatment of hip fractures. The 30-day mortality rate after
the hip fracture has been reported as 10% and the one-
year mortality rate as 30%."" The 30-day mortality rate was
41%, and the 1-year mortality rate was 32% in patients who
underwent hip surgery more than 48 hours after trauma.
I According to AAQOS guidelines, a cut-off of 48 hours af-
ter hospital admission can be determined to define surgi-
cal delay. AAOS guideline recommends hip surgery to be
performed within 48 hours after the trauma® due to the
information that early hip surgery reduces complication
rates. Uzoigwe et al.'? reported, according to the results
of a retrospective study of 2056 patients, that traumatic
hip fracture surgery performed within 36 hours decreased
mortality and was associated with better patient survival
than those achieved after 36 hours. They even reported
that ultra-early surgical interventions (surgeries completed
within 12 hours) reduced the risk of in-hospital death. Ryan
et al.'¥ reported higher mortality rates in hip surgeries per-
formed more than 72 hours later trauma in a study about
delayed hip surgeries. In a study conducted to investigate
the prognostic factors for mortality after hip fractures, it
was reported that patients' mortality and complication
rates were reduced in surgeries within the first 48 hours.
In this work, Rosso et al.'* concluded as "The option of op-
erating within day 3 is not a valid alternative. Despite all
these studies, there are also opposing publications that ar-
gue postoperative mortality is not due to delayed surgeries
but due to patient characteristics!™ and that delayed sur-
geries do not increase the postoperative complications of
patients( such as the need for postoperative intensive care
unit) as much as it is claimed.l'"! A total of 9 patients in the
SA group and five patients in the GA group died within 30
days after surgery. According to the 30-day mortality rates
in the patients included in our study (p=0.672) (Table 2).

There are several anesthetic options for hip surgery, but spi-
nal (SA) and general anesthesia (GA) are the two most pre-
ferred anesthetics methods.'” The complication rates were
21% lower in patients who underwent spinal anesthesia
compared to the general anesthesia group in retrospective
analyzes of a total of 23,649 patients."® In this study, the
patients' 30-day mortality rates did not differ statistically
for both groups, while a higher discharge home rate was
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observed in the SA group. In another study, a total of 1600
patients who were operated on for hip fractures were eval-
uated in terms of postoperative delirium, inability to walk
independently at 60 days, and death within 60 days. There
was no statistically significant difference between SA and
GA groups in all three evaluation criteria.'® Although there
were 5.9% postoperative complications in the SA group
and 9.8% in the GA group in our study, no significant dif-
ference was found in comparing the two groups (p=0.179).
Respiratory failure and pulmonary embolism were the
most important causes of 30-day mortality in the GA group.

In contrast, acute renal failure was more prominent in the
SA group in our study in patients who underwent late
surgery. Both methods have their advantages and disad-
vantages. The most crucial benefit of GA application is to
remove the patient from the very uncomfortable environ-
ment of the operating room based on consciousness. The
benefits of spinal anesthesia include less intraoperative
hypotension, avoidance of neurologically active drugs,
and a possible reduction in early delirium.'2% Decisions
made with the patient's participation under the leadership
of the anesthetist should play a role in the determination
of the anesthesia method. In a retrospective study of 8144
patients, Morgan et al. found no statistical difference be-
tween SA and GA groups in 30- and 90-day mortality rates.
Morgan et al.'""! attributed the less blood loss in SA applied
patients to the intraoperative blood pressure reduction of
SA in these patients. The most striking result of this study is
that they found an increased risk of postoperative chest in-
fection and venous thromboembolism in patients who un-
derwent SA. The authors attribute their results, which were
out of the knowledge of the classical literature, to the fact
that the patients who underwent spinal anesthesia were al-
ready in the risk group for venous thromboembolism. The
point not addressed in the work of Morgan et al. is whether
the surgeries were performed early or late. More extended
inactivity in bed in late surgery will increase the risk of ve-
nous thromboembolism.

The most important limitation of our study is forming the
patient groups. Patients with hip fractures are primarily
elderly patients with additional comorbidities. We paid at-
tention to the homogeneous distribution of comorbidities
while forming the SA and GA groups retrospectively to
prevent bias formation. Another limitation of our study is
related to the definition of delayed surgery. According to
the AAOS guidelines, we took the 48-hour cut-off value,
which we used when making the delayed surgery decision.
It should also be noted that there are publications evaluat-
ing hip surgery performed after 36 hours as delayed sur-
gery. Another limitation is that body mass index measure-
ments were not included in the study. Although body mass

index values are not among the criteria for exclusion from
the study in the literature, we did not include overweight
patients with a body mass index >35 in our study. Thus,
we prevented the fact that delayed hip surgery increased
mortality in an overweight patient with hip fracture from
affecting the results of our study.?"

Conclusion

The type of anesthesia preferred in hip surgeries performed
48 hours after trauma does not affect 30-day mortality. 30-
day mortality and surgery-related complications are seen
in close proportions between SA and GA groups. Regard-
less of the type of anesthesia applied, patients die depend-
ing on their accompanying comorbidities. The most appro-
priate type of anesthesia should be selected, considering
the medical conditions, accompanying comorbidities, and
patients' wishes.
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