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ABSTRACT

Objective: The aim of this study is to determine the factors
affecting the mortality of oncologic patients operated with
regional anesthesia for hip fracture surgeries.

Material and Method: A hundred sixty oncologic
patients who underwent hip fracture operations due
to malignancy and trauma under regional anesthesia
between 2008 and 2012 were retrospectively evaluated.
All patients” parameters such as age, gender, ASA score,
anesthesia, operation type, hospitalization time spent in
intensive care unit due to additional systemic pathologies,
the time of healing and discharge with full recovery,
duration of hospitalization, exitus status were compared
respectively.

Results: Ninety-cight (61.3%) patients were female and 62
(38.7%) were male. The average duration of hospitalization
was 16.0 days. A hundred thirtyfour patients (83.8%) had
an ASA score 2, and 15 patients had ASA score 4 (9.4%).
Partial hip prosthesis (PHP) was performed in 40 patients
(25.0%), total hip prosthesis (THP) was performed in 106
(66.3%) and tumor resection hip prosthesis (TRHP) was
performed in 14 (8.7%) patient. There was statistically

significant correlation between the ASA scores and the
hospitalization time spent in intensive care unit (r=0.423;
p<0.001). The average age of patients applied with PHP
were higher than the average age of patients applied with
THP and TRHP (p<0.001 and p=0.009, respectively).
There was no statistically significant difference between
the average age of patients applied with THP and TRHP
surgery (p=0.888). There was no statistically significant
difference between the patients with THP and TRHP
abaut the duration of intensive care unit (p=0.687).
Age and hospitalization time spent in intensive care unit
were found to be a risk factor on death (Hazard Ratio
(HR)=1.088; 95% CI:1.035-1.143; p=0.001).

Conclusion: Oncologic patients who have prosthesis due
to hip fractures have to be treated in intensive care unit
because of systemic diseases which have a significant effect
on mortality. Advanced age was detected as an important
factor on death and the time spent in intensive care unit.
However mortality was higher in total hip prosthesis
patients, significant difference was not observed.

Keywords: Hip fractures, regional anesthesia, hospital
mortality. Nobel Med 2017; 13(2): 63-69
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REJYONEL ANESTEZI iLE OPERE EDIiLEN
KALCA KIRIKLI ONKOLOJiK HASTALARIN
RETROSPEKTIF DEGERLENDIRILMESI; RiSK
FAKTOLERI NELERDIR, MORTALITEYi NASIL
ETKIiLERLER?

OZET

Amac: Bu calismanin amaci, rejyonel anestezi ile
cerrahi tedavisi uygulanan onkolojik hastalardaki kalca
kingi tedavisinde, mortaliteyi etkileyen faktorlerin
belirlenmesidir.

Materyal ve Metot: 2008-2012 wyillarn arasinda
malignite ve travma nedeniyle kalca kingi gelisen ve
rejyonel anestezi teknigi ile cerrahisi yapilan 160
onkolojik hasta retrospektif olarak degerlendirildi.
Yas, cinsiyet, ASA skoru, anestezi, operasyon tipi, ek
sistemik patolojiler nedeniyle hastalarin yogun bakim
tinitesinde kalis stireleri, sifa ile taburculuk durumu,
hastanede kalis stiresi, eksitus durumu karsilastirildi.

Sonug: Doksansekiz (61,3%) hastamiz kadin ve 62
(38,7%) hastamiz ise erkek idi. Hastanede ortalama
yatis stiresi 16 giin idi. 134 Hastada (83,8%) ASA
skoru 2, 15 hastada (9,4%) 4 idi. Kirk hastaya (25,0%)
parsiyel kalca protezi (PKP); 106 hastaya (66,3%)

total kalca protezi (TKP), 14 hastaya (8,7%) timor
rezeksiyon kalca protezi (TRKP) (8,7%) uygulandi.
ASA skorlart ve yogun bakim tnitesinde yatis stireleri
arasinda istatistiksel olarak anlamh bir korelasyon
vardr (r=0,423; p<0,001). PKP uygulanan hastalarnn
ortalama yaglart TKP ve TRKP uygulanan hastalarin
ortalama yaslarndan anlamli olarak biiytiktit (p<0,001,
p=0,009 sirasiyla). TKP uygulanan hastalarnn ortalama
yaslart ile TRKP uygulanan vakalar arasinda anlaml bir
farklilk yok idi (p=0,888). TKP ve TRKP uygulanan
hastalarin  yogun bakimda kalis stireleri arasinda
anlamh bir farklihk yoktu (p=0,687). Yas ve yogun
bakimda kalis stiresinin 6liim tizerinde bir risk faktorii
oldugu bulundu (Hazard Ratio (HR)=1,08; 95%
GA:1,035-1,143; p=0,001).

Tartisma: Kalca kiriklart nedeniyle protez uygulanan
onkoloji hastalarin  sistemik hastaliklar nedeniyle
yogun bakimda tedavi gérmek zorunda kalmalar
mortalite tizerinde 6nemli bir etkendir. Ileri yas,
hastalarin kaybedilmesinde ve yogun bakimda kalis
stiresi tizerinde dnemli bir faktor olarak saptandi. Total
kalca protezi yapilan vakalarda mortalite daha ytiksek
iken istatistiksel olarak anlaml bulunmamistir.

Anahtar kelimeler: Kalca kiriklari, bolgesel anestezi
hastanede 6liim orani. Nobel Med 2017; 13(2): 63-69
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INTRODUCTION

The prevalence of hip fractures in patients increases
with increasing life expectancy. The purpose of hip
fracture treatment is to reduce pain, improve mobility
and function, and extend the duration and quality of
life by providing treatment as quickly as possible.'
In patients with hip fractures due to malignancy, the
existence of additional systemic disease, as well as the
malignancy type and area involved in the malignancy
increase the preoperative and postoperative morbidity
and mortality. The decrease in bone density due to
metastases in the aging period increases the likelihood
of fractures, even after low-impact traumas. The
proximal femur is a region of the skeleton where bone
metastases are most commonly encountered.” Many
clinical factors may play a role in the development
of postoperative mortality. Annual mortality rates in
hip fracture patients vary between 24% and 29%, due
to the fact that regional anesthesia techniques such
as spinal and epidural anesthesia are more frequently
preferred than general anesthesia.’ The current study
aimed to detect the factors that the mortality of
oncologic patients who underwent regional anesthesia
in hip fracture surgeries, and thus determine solutions

to reduce mortality rates. For this purpose, the factors
affecting the mortality of oncologic patients who
were operated for hip fractures in our Oncology
Training and Research Hospital's Orthopedic and
Traumatology Clinic between March 2008 and March
2012 were evaluated in a retrospective analysis.

MATERIAL AND METHOD

A hundred sixty patients who underwent hip surgery
operations due to malignancy and trauma were
subjected to regional anesthesia between March
2008 and March 2012 by our hospital’s Orthopedic
and Traumatology Clinic were retrospectively
evaluated and analyzed. All patients were informed
about medical consent and the study received ethics
board approval (2013-2/44). Patient information was
compiled by retrospective evaluation of standard
forms filled out prior to operation. All patients’
parameters such as age, gender, American Society
of Anesthesiologists (ASA), anesthesia and operation
type, hospitalization time spent in intensive care unit
due to additional systemic pathologies, the time of
healing and discharge with full recovery, duration of

hospitalization, exitus status were examined.
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Statistical Analysis

Differences in age and time spent in intensive care unit
parameters were included in the study with normal
distribution was assessed by the Shapiro-Wilk test.
For those parameters that were determined not to
comply with normal distribution, interquartile range
(IQR) was chosen in the representation of descriptive
statistics. Number and percentage values were
assigned to categorical variables obtained as part of
the study, such as gender, operation type, ASA score
and discharge from hospital. Pearson’s correlation
coefficient was used to determine the relationship
between the time spent in intensive care unit and
ASA scores. For the representation of operation types
according to discharge status of patients, number
and percentage values were assigned. The difference
between operation types according to gender and
discharge status were evaluated by the chi-square
test. The Mann-Whitney U test was used to determine
whether there was a difference between ages according
to gender. In order to determine whether there was
difference between age, hospitalization time spent in
intensive care unit, and duration of hospitalization
according to operation type, the Kruskal-Wallis test
was used. For the variables for which significant
differences were detected, pairwise comparisons
were performed to determine the group causing
the difference (Sidney Siegel. N. John Castellan. Jr.
Nonparametric Statistics for the Behavioral Sciences.
McGraw-Hill Inc. New York. 1988).
of hospitalization of patients were calculated by

Duration

subtracting the discharge date from the hospitalization
date. Whether the values of age, gender, duration of
intensive care unit, operation type, and ASA values
affecting the duration of hospitalization was analyzed
using the Cox regression.

For statistical analyses and figures, MS-Excel 2007
and SPSS for Windows Ver. 15.0 (SPSS Inc., Chicago,
ILL, USA) software were used. The level of statistical
significance was p<0.05.

RESULTS

Ninety-eight (61.3%) patients were female and 62
(38.7%) were male. The average age of the women
was 67.0 years (range: 47-90 years) and the average
age of men was 62.5 years (range: 53-88 years). There
was no statistically significant difference in average age
according to gender (z=1.212, p=0.225). The average
value of hospitalization time spent in intensive care
unit was 1.0 day (IQR=1.0) The average duration
value of hospitalization was 16.0 days (IQR=14.0)
(Table 1).

Table 1. The average values of age, time spent in intensive care unit and duration
of hospitalization of patients.

Variables Median (IQR)
Age (years) 65.0 (26.0)
Time spent in intensive care unit (days) 10(1.0)
Hospitalization (days) 16.0 (14.0)

10R: Inter quartile range

Table 2. ASA Score and distributions according to exit types

Variables Number (%)
ASA
1 1(06)
2 134 (83.8)
3 10(6.2)
4 15(84)
Exit
Referral 3(19)
Death 15.(33)
Discharge 142 (88.8)

ASA:American Society of Anesthesiologists

Thirty-Day Mortality

While 9.3% of the patients died, 88.8% were
discharged with full recovery, as shown in Table 2.
134 patients (83.8%) had an ASA score of 2 and 15
patients had a score of 4 (9.4%). When the patients
were grouped according to operation types; it was
found that PHP was performed in 40 (25.0%), THP
was performed in 106 (66.3%) and tumor resection
hip prosthesis (TRHP) was performed in 14 (8.7%)
patient.

There were 15 exitus during these time. If we classify
exitus according to ASA scores, there were 3 dead
patients with ASA scores 2 (20%), 3 with ASA scores
3 (20%) and 9 with ASA scores 4 (60%). However,
it could not be determined whether ASA scores are
risk factors for the duration of hospitalization, since
the number of patients and long-term follow-up of
patients was insufficient (p=0.062). 42% positive
correlation found between ASA scores obtained from
patients and hospitalization time spent in intensive
care unit was statistically significant (r=0.423;
p<0.001). No statistically significant difference was
detected between the operation types applied to
patients and duration of hospitalization (y?=4.718;
p=0.095), as shown in Table 3.

The age of patients included in the study shows a
statistically significant difference according to the
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Table 3. Distribution of variables of patients according to operation types.

(peration type
PHP: Pt |TH: T il - T
Hip Prosthesis| Prosthesis Prosthesisp
Median(IQR) | Median(IQR) MedanOR) | % i
Age (years) 770 (18.8) |60.0 (24.0) [64.0 (25.0) | 16.747 | <0.001
Time spent in intensive care unit (days) | 1.0 (1.0) | 1.0(00) | 15(20) | 12664 | 0.002
Duration of hospitalization (days) 120(98) [17.0(16.3) [18.5(13.3) | 4718 | 0.095

PHP: Partial Hip Prosthesis, THP: Total Hip Prosthesis, TRHP: Tumor Resection Hip Prosthesis

Table 4. Distribution of operation types according to the type of exit of patients

Operation type
PHP: Partial Hip THP: Total Hip TRHP: Tumor Resection
Exit Prosthesis Prosthesis Hip Prosthesis
n: number (%) n: number (%) n: number (%)
Referral 2(66.7) 1(333) 0000
Death 6 (40.0) 7(46.7) 2(13.3)
Discharge 32 (22.5) 98 (69.0) 12 (8.5)
PHP: Partial Hip Prosthesis, THP: Total Hip Prosthesis, TRHP: Tumor Resection Hip Prosthesis, n: number
Table 5. Cox regression analysis results
95%  Confidence
Degrees Interval
Standard |Wald | of Lower | Upper
B |Emor statistic | freedom p ExpB) | bound | bound
Age 0084 | 0026 | 10.883 1 0001 | 1088 | 1036 | 1143
Time spent
inintensive | 0050 | 0021 | 5691 1 0017 | 1062 | 1009 | 1096
care unit
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operation type (3?=16.747; p<0.001). The average
age of patients with PHP surgery was higher than the
average age of patients with THP and TRTHP (p<0.001
and p=0.009, respectively). There was no statistically
significant difference between the average age of
individuals with THP and TRHP surgery (p=0.888).

Operation Type - Duration in Intensive Care Unit

The time spent in intensive care unit of patients according
to operation type was statistically different (y*=12.664;
p=0.002). There was no statistically significant difference
between the time spent of patients in intensive care unit
with THP and TRHP surgery (p=0.687). The duration
of intensive care unit for patients with THP surgery is
shorter than those for individuals with PHP surgery
(p=0.014). Similarly, the hospitalization time spent in
intensive care unit for patient with THP was shorter
than those for patients with TRHP surgery (p=0.041) .

Distribution of the type of exit from hospital
according to operation type among the patients
who were discharged with full recovery; 32 patients
(22.5%) had PHP, 98 patients (69.0%) had THP
and 12 patients (8.5%) had TRHP operation shown
in Table 4. Among the patients who died, 6 patients
(40.0%) had PHP and 7 patients (46.7%) had THP
and 2 patients (13.3%) had TRHP operation.

It was determined that gender and operation type
are not risk factors for death (p=0.340 and p>0.05,
respectively). Similarly, ASA values were also not
risk factors for duration of hospitalization (p=0.062).
Insufficient sample size was also seemed to be a factor
in obtaining this result. Age was found to be a risk
factor on death (Hazard Ratio (HR)=1.088; 95%
CI:1.035-1.143; p=0.001) shown in Table 5. Exp (B)
demonstrates that one unit increase in age increased
the risk of death by 1.08 fold.

Hospitalization time spent in intensive care unit was
found to be a risk factor for death (HR=1.052; 95%
CI:1.009 -1.096; p=0.017). One unit increase of the
time spent in intensive care unit increased the risk of

death by 2 fold.
DISCUSSION

Patients who undergo surgery due to hip fracture are
often in the older age group. The age of the patient at
the time of occurrence of the fracture is an important
factor affecting the results of treatment.* Mortality
rates are higher among individuals in the older age
group. Chronic diseases occurring at an advanced
age lead to the deterioration of muscle function. They
increase the risk of falling by leading to imbalance by
affecting sight, hearing, proprioception, and cognitive
alertness.” Hinrichs et al. found the average age of
THP patients as 56.1 years for men and 59.3 years
for women.® In our study, the average age of female
patients was 67 years and the average age of male
patients was 62.5 years. 24.3% of the our patients
were 75 years of age or older and 6.8% were 85 years
or older.

The age, presence of dementia, anemia, electrolyte
imbalance, and the presence of abnormal lung and
cardiac functions like systemic diseases are the most
important determinants of the return to daily activity
of patients. The number of accompanying diseases
(more than two is considered a poor prognosis), the
presence of anemia, low albumin levels, the age of
the patient (older than 75 years is considered a poor
prognosis) are accepted as risk factors affecting the
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functional results following surgery.” Preoperative
correction of medical problems exist in hip fracture
patients, which occur prior to hip fracture decreases
mortality significantly. However, malignancy and
advanced age are not among the problems that can
be corrected in the preoperative period. In our study,
all of the patients had metabolic disorders and anemia
due to malignancy like hypocalcemia, hyperuricemia,
hypoalbuminemia, hypoproteinemia, hyperglycemia,
hyper- or hyponatremia and hypokalemia. The causes
of deaths in seven patients were pulmonary embolism,
three had pneumonia, two patients had myocardial
infarction, and one had acute renal failure.

The presence of additional diseases has a much more
important effect on mortality than age. With advanced
age, the functional capacity of organs deteriorates
and they lose their ability to respond to stress.
While advanced age alone represents an increased
risk, accompanying diseases increase the rate of risk
by reducing the functions of organs. The presence
of diseases such as hypertension, diabetes or renal
function disorder in the preoperative period increases
the risk of myocardial infarction (5.1%), cardiac death
risk (5.7%), and the rate of ischemia (12-17%).% In
a study by Djokovic et al. on 500 patients, 85 years
of age or older, the mortality rate among the 85-90
years age group was 5%, whereas this value was 9%
for the 90 years or older age group. When mortality
is analyzed in terms of ASA, mortality was 1% for
the ASA 2 group, 4% for the ASA 3 group, and 25%
for the ASA 4 group, respectively.” In our study, 3
exitus were reported with ASA scores 2 (20%), 3 with
ASA scores 3 (20%) and 9 with ASA scores 4 (60%).
Our findings are consistent with the literature. There
is a direct corelation between ASA scores and the
mortality rates

Another factor influencing mortality is the gender
of the patient. Many studies show that the male
gender has higher mortality rates than the female
gender in hip fractures. Hawkes et al. monitored
674 hip fracture patients above 65 years of age for
one year. The researchers show that male patients
have higher amount of additional diseases than
female patients, even though they are younger
than females. According to the researchers, male
patients have a significantly higher mortality rates
than female patients.'® In our study however, 7.1%
of female patients and 12.9% of male patients died
following surgery. Exit type of individuals did not
show a statistically significant difference according
to gender (y?=1.483; p=0.223).

In a mortality meta-analysis study conducted by
Foss et al. 30-day mortality rates were reported to be
10%. The same study reports the one-year mortality
rate as 25%. However, improvements in anesthesia
techniques and preoperative care ability lead to
significant decreases in mortality rates.!' It is not
possible to single out an ideal anesthetic agent and
method in hip fracture surgeries of older patients. In
the surgeries of these fractures, general anesthesia,
continuous epidural anesthesia, spinal anesthesia,
combined spinal epidural anesthesia, continuous
spinal anesthesia, and lumbar plexus and sciatic nerve
blocks can be used. The current study only included
patients operated using regional anesthesia methods.
Moreover, a direct effect of anesthesia method on
mortality could not be demonstrated in previous large
scale studies.'"?

In a study designed to investigate the effect of

comorbidities on mortality, Farahmand et al.
followed 2245 female hip fracture patients of ages
ranging between 50 and 81 and 4035-member,
randomly selected population-based control group
for approximately five years, and analyzed the results
within the Swedish Cause-of-Death Registers. During
the follow-up, 896 hip fracture patients (40%) and
516 patients from control group (13%) died. The
highest mortality rates were within the first six months

following the fracture.™

In a prospective observational cohort study, Roche
et al. analyzed the data of 2448 hip fracture patients
operated within a four-year period at a university
teaching hospital. According to their results, the
30-day mortality and one-year mortality rates were
calculated as 9.6% and 33%, respectively. The most
commonly encountered postoperative complication
was chest infection (9%). This is followed by heart
failure (5%). 92% of the patients who developed
postoperative heart failure, died within one year.
The 30-day mortality among patients who developed
postoperative chest infection was calculated as
43%. Roche et al. concluded that presence of
three or more additional diseases was the most
important perioperative risk factor in older hip
fracture patients.'” In our study, the most commonly
encountered complication in the postoperative
(4.3%)
pulmonary embolism (7.5%). Total 30-day mortality
was calculated as 9.3%. 33.3% of these patients died
due to pulmonary embolism. Three patients (1.8%)

period was respiratory distress and

developed myocardial infarction and two of these
patients died.
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Michel et al. interviewed 140 hip fracture patients
one year after the surgery at their homes. Ten patients
rejected the review while 16 patients died within
this period. The researchers concluded that an ASA
classification after one year is the most important
indicator of long-term mortality.'® However, ASA
values could not be detected as risk factors due to
the insufficient number of patients and long-term
follow-up of patients in our study (p=0.062). The
42% correlation found between ASA scored obtained
from our patients and time spent in intensive care
unit was statistically significant (r=0.423; p<0.001).
Complications that arise in the postoperative period
increase the time spent in intensive care unit. In the
current study, the time spent in intensive care is
detected as a risk factor influencing death (HR=1.052;
%95 CI:1.009 -1.096; p=0.017). A one unit increase
in the length of intensive care increases the risk of
death by 1.052 fold.

Venousthromboembolismis the mostimportant factor
affecting the morbidity and mortality of hip fracture
surgery. The cause of 50% of deaths in the three
month period after operation is thromboembolism.!
In our study, all of the patients had malignancy. In
pulmonary embolism was detected at 12 patients
(7.5%), postoperatively and five patients (41.6%)
died due to pulmonary thromboembolism.

Age was detected as an important risk factor in the
current study, as well (Hazard Ratio (HR)=1.088;
%95 CI:1.035-1.143; p=0.001) (Table 5). A one unit
increase in age increased the risk of death by 1.088 fold.
The age of individuals included in the study showed
a statistically significant difference according to the
operation type (y*=16.747; p<0.001). The average
age of patients with PHP surgery was higher than the
average age of patients with THP and TRHP (p<0.001
and p=0.009, respectively). The time spent of patients
in intensive care unit according to operation type was
statistically different (y?=12.664; p=0.002). There
was no statistically significant difference between the
time spent in intensive care unit for patients with
THP and TRHP surgery (p=0.687). The time spent in
intensive care unit for patients with THP surgery was
shorter than those for individuals with PHP surgery
(p=0.014). Similarly, the time spent in intensive care
unit for patients with THP was shorter than those for
individuals with TRHP surgery (p=0.041). The reason
for this difference was interpreted as advanced age.

CONCLUSION

The results of our study, which aimed to reduce the
postoperative mortality by identifying the factors
affecting mortality of patients who underwent
regional anesthesia in hip fracture surgeries due to
malignancy and trauma, are potentially instructive.
Advanced or late stage cancers often assosiated
with bone metastases. Mortality rate is increased
in pathologies with multisystemic effects such as
malignancy. Hip fracture patients are often in the
older age group and they often have many systemic
diseases. These diseases are among the most
important determinants of mortality and morbidity.
Advanced age was detected as an important factor on
death and the hospitalisation time spent in intensive

care unit.

Morbidities that arise in patients in the postoperative
period increase the time spent in intensive care unit,
delays mobilization, and thus, in turn, increases
the rate of mortality significantly. Taking chronic
diseases under control as much as possible in the
preoperative period helps to increase the survival
rate. However, factors such as advanced age and the
presence of malignancy are outside the scope of this

approach.

ASA score increases with non-regulated preoperative
diseases. There wasastatistically significant correlation
between a high ASA score and hospitalisation time

spent in intensive care unit.

In the advanced age group, patients for whom the
expected survival period is short, partial hip prosthesis
is preferred over total hip prosthesis. Mortality is
higher in total hip prosthesis patients; however, a

significant difference could not be observed.

Only cases operated with regional anesthesia were
included in the current study. For this reason,
the effect of anesthesia method on mortality and
morbidity could not be evaluated. However, in-
depth studies covering this aspect indicate that the

anesthesia method does not affect mortality.

*The authors declare that there are no conlflicts of

interest.
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