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A B S T R A C T

Objectives: Hip fracture is common orthopedic problems for patients aged 80 years and older.  
Because of their decreased cardiopulmonary capacity, an optimal anesthetic technique should 
be chosen by anesthesiologists. The purpose of the present study is to analyze anesthetic 
techniques and related postoperative mortality in octogenarians and older who underwent hip 
fractures surgery. 
Patients and Methods: We analyzed hip fracture surgeries and identified patients aged 80 
years and older between January 2012 and December 2013. Patient age, gender, coexisting 
diseases, American Society of Anesthesiologists (ASA) Physical Status classification, anesthetic 
technique, hematocrit, hemoglobin, total lymphocyte count (TLC), the length of surgery, 
intraoperative blood transfusion requirements, postoperative discharge ward, the length of 
postoperative hospital stay, and postoperative status were recorded. 
Results: We retrospectively identified 106 patients aged 80 years and older underwent hip 
fracture surgeries. Six (5.6%), 36 (34.0%), 2 (1.9%), 53 (50.0%), and 9 (8.5%) of procedures were 
performed under general anesthesia (GA), spinal anesthesia (SA), epidural anesthesia, combined 
spinal-epidural anesthesia (CSEA), and peripheral nerve block (PNB), respectively. The 
postoperative 7 and 30-day mortality were 6.6% and 10.4%, respectively. Age, gender, ASA, 
hematocrit, hemoglobin, TLC, discharge to the ward, the length of postoperative hospital stay, 
and the postoperative mortality rates were similar between the GA, SA, CSEA, and PNB. There 
was no relationship between postoperative mortality and anesthetic technique. 
Conclusion: In octogenarians and older, the postoperative mortality is higher after hip fracture 
and is not associated with the anesthetic technique. 
Key Words: Octogenarians, general anesthesia, central neuraxial block, peripheral nerve block, 
mortality

INTRODUCTION
Because of the development of medical 

therapies and improvement of living conditions 
all over the world, human life is prolonged and 
elderly population is increased day by day. The 
risk of encountering very elderly patients for 
anesthesiologists is increased. 

Orthopedic surgical procedures, especially 
for hip fractures, were commonly encountered 
in patients aged 80 years and older [1-4]. Because 
of the decreased cardiopulmonary capacity and 
multiple coexisting diseases, octogenarians and 

older have increased the risk of perioperative 
morbidity and mortality for hip fracture surgery 
[5-7]. The postoperative mortality is increased 
in the first year, especially in the first month, 
after hip fracture surgery [8,9]. Because of this, 
anesthetic management required more careful 
approach in octogenarians. Anesthesiologists 
should chosen an optimal anesthetic technique. 

The purpose of this present study was to 
analyze anesthetic techniques and to compare 
the length of postoperative hospital stay and 
postoperative mortality in patients aged 80 years 
and older who underwent hip fracture surgery. 
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PATIENTS AND METHODS

Patient selection and data collection
We retrospectively analyzed orthopedic surgical procedures 

for hip fracture and identified patients aged 80 years and older 
between January 2012 and December 2013 at a single institution, 
after Local Ethics Committee approval had been obtained 
(17.07.2014-71522473-050.01.04-77). 

Patient age, gender, coexisting diseases, American Society of 
Anesthesiologists (ASA) physical status classification, anesthetic 
technique, hematocrit, hemoglobin, total lymphocyte count 
(TLC), the length of surgery, intraoperative blood transfusion 
requirements, postoperative discharge unit (intensive care unit 
(ICU) or ward), the length of postoperative hospital stay, and 
postoperative status were recorded. 

All values of patients were obtained from computers, had a 
hospital information management system, and anesthetic charts. 
Additionally, the postoperative 7 and 30-day status of these patients 
are obtained to call with the patients’ parents by the telephone.

Statistical analysis
All analyses were performed using the Statistical Package for 

Social Sciences for Windows (SPSS 22.0; SPSS Inc./IBM; Chicago, 
IL, USA). Data were expressed as mean ± standard deviation 
(SD), percentage or n. Kolmogorov-Smirnov and Shapiro-Wilk 
tests were used for normality assumption of data. The Student’s 
t test and Mann-Whitney U test were used for comparisons of 
numeric parameters. The categorical parameters were compared 
using Pearson’s chi square test and Fisher’s exact test. The association 
of postoperative mortality with patient-related or surgical variables 
were analyzed by Cox regression analysis. A p-value of less than 
0.05 was accepted as statistically significant. 

RESULTS
In the current study, we identified 106 patients aged 80 years 

and older who underwent hip fracture surgeries. 

The demographic data of the patients were shown in Table 1. 

Six (5.6%), 36 (34.0%), 2 (1.9%), 53 (50.0%), and 9 (8.5%) of 
procedures were performed under general anesthesia, spinal 
anesthesia, epidural anesthesia, combined spinal-epidural anesthesia 
(CSEA), and peripheral nerve block (PNB), respectively (Table 
1).

The postoperative 7 and 30-day mortality were 6.6% and 
10.4%, respectively (Table 1). 

Whereas three patients had not any coexisting disease, 69 
patients had one or two coexisting diseases and 34 patients had 
at least three coexisting diseases. Most of the patients had 
hypertension (61.3%). Cerebrovascular disease (38.7%) and 
diabetes mellitus (25.5%) were followed as coexisting diseases. 
The others were shown in Table 2.

Table 1. Demographic data

Min-Max Mean±SD

Age (year) 80 – 96 83.58±4.3

Length of stay (day) 1-55 4.65±5.8

n %

Gender Female 76 71.7

Male 30 28.3

ASA ASA I 3 2.8

ASA II 26 24.5

ASA III 65 61.4

ASA IV 12 11.3

Anesthetic 
Technique

General 6 5.6

Spinal 36 34.0

Epidural 2 1.9

CSE 53 50.0

PNB 9 8.5

Mortality 7 day 7 6.6

30 day 11 10.4

SD: Standard Deviation, ASA: American Society of Anesthesiologists, CSE: 
Combined spinal-epidural, PNB: Peripheral nerve block, SD: standard devia-
tion, n: number of patients, %: percentage, Min: minimum, Max: maximum

Table 2. Co-existing diseases

Co-existing Diseases n (%)

Hypertension 65 (61.3)

Cerebrovascular Disease 41 (38.7)

Diabetes Mellitus 27 (25.5)

Alzheimer / Parkinson 20 (18.9)

Coronary Artery Disease / Congestive Heart Failure 19 (18.0)

Chronic Obstructive Pulmonary Disease 14 (13.2)

Psychiatric Disorder 8 (7.5)

Renal Failure 7 (6.6)

Hypo/Hyperthyroidism 6 (5.7)

Others 5 (4.7)

 n: number of patients, %: percentage

The demographic and clinical data according to anesthetic 
technique were shown in Table 3. Age, gender, ASA, hematocrit, 
hemoglobin, TLC, discharge to the ward or ICU, and length of 
postoperative hospital stay were similar between the groups 
(p>0.05) (Table 3). 

The length of surgery times were shorter in patients applied 
spinal anesthesia than in patients applied general anesthesia and 
CSEA (p=0.001 and p<0.001, respectively). Intraoperative blood 
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transfusion requirements were higher in patients applied PNB 
than in patients applied spinal anesthesia (p=0.026).

With regards to the postoperative mortality rate, all anesthetic 
techniques were similar at all times (p>0.05) (Table 3). 

There was no relationship between the postoperative mortality 
and age, gender, ASA classification, discharge to ICU, blood 
transfusion requirement, and anesthetic technique at each time 
(p>0.05).  

Table 3. Demographic and clinical data to anesthetic technique

General anesthe-
sia

(n=6)

Spinal anesthesia 
(n=36)

CSEA
(n=53)

Peripheral Nerve 
Block (n=9) P

Age (year) 82.17±3.5 82.69±4.0 83.96±4.2 84.78±4.0 NS

Gender         Male
                     Female

3
3

12
24

13
40

2
7 NS

ASA             I / II
                     III / IV         

0 / 2
3 / 1

2 / 8
21 / 5

1 / 13
36 / 3

0 / 1
5 / 3 NS

Hematocrit (%) 32.03±5.5 34.6±5.7 33.73±4.8 33.32±5.0 NS

Hemoglobin (g/dL) 10.90±1.7 11.52±1.8 11.16±1.5 10.90±1.7 NS

TLC (mm3/dL) 1550±413 1380±567 1628±810 1355±691 NS

Length of surgery (min) 114±40 α 73±22 102±39 α 88±29 <0.05

Hospitalization day 11.7±21 3.8±3 4.5±3 4.2±2 NS

The need of intraoperative BT 1 9 23 6 α <0.05

Discharge to ward 4 31 49 6 NS

Discharge to ICU 2 5 4 3 NS

7-day mortality 0 4 2 1 NS

30-day mortality 0 4 5 2 NS

Data are presented mean ± SD or n. α: p< 0.05 versus spinal. ASA: American Society of Anesthesiologists, BT: Blood transfusion, CSEA: Combined spinal-epidur-
al anesthesia, ICU: Intensive care unit, n: number of patients, NS: not significant, p: significance value, SD: Standard deviation, TLC: Total lymphocyte count

DISCUSSION
With improving medical therapies and living conditions, the 

elderly population around the world is gradually increasing each 
year. Therefore, more and more elderly patients are encountered 
to receive surgical procedures. Anesthesiologists experience this 
aging population especially octogenarians and older. Because of 
the reduction of cardiopulmonary reserve and existing multiple 
comorbid diseases in octogenarians and older, surgical procedure 
could not be tolerable by these patients. In this situation, the 
optimum anesthetic technique is chosen to be very important. 
Because of this, we aimed to analyze the association between the 
anesthetic technique and mortality in octogenarians and older. 
The current study showed the postoperative mortality was not 
associated with the anesthetic technique such as general anesthesia, 
central neuraxial blocks or PNBs in octogenarians and older for 
hip fractures surgery. 

The female gender was larger than the male gender among 
elderly patients in hip fracture surgeries [5-12]. With regards to 
the relationship between gender and mortality, they reported 
that the mortality rate is higher in males than females [2,7,9,13,14]. 

In the current study showed that female was more dominant 
gender as consistent with the literature; nevertheless, it did not 
find a correlation between mortality with gender.

The number of patients received regional anesthesia were 
larger than general anesthesia in elderly patients [6,10,11]. 
Consistent with the literature, the current study showed that 
regional anesthesia was more commonly choosing of anesthetic 
technique in octogenarians and older. In fact, a regional anesthetic 
technique is often applied as the first choice in such orthopedic 
procedures at our department. General anesthesia is performed 
in the following situations if regional anesthesia is contraindicated 
or not accepted by the patient.

With advancing age, the likelihood and the number of comorbid 
diseases are also increasing. Many of the studies showed the most 
common comorbidity was hypertension in elderly population, 
and diabetes mellitus and coronary artery disease were followed 
[2,10,11]. Contrary to Richmond et al. [8], who reported the 
patients aged 85 years and older have lower mortality risk than 
the patients aged between 65 and 84 years, many studies have 
found an association between high age and mortality [6,9,13-16]. 
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Similarly Peled and colleagues’ study [10], our study including 
octogenarians and older showed there was no relationship between 
mortality and age. Liu and Leung [17] reported that comorbid 
diseases such as coronary artery disease, congestive heart failure, 
and neurologic diseases are associated with the higher risk of 
postoperative mortality. Cardiac and pulmonary diseases are 
also associated with the high risk of mortality [6,13,15].  In this 
current study, cardiac and neurologic diseases were the more 
common coexisting diseases, but existing comorbid diseases are 
not increased mortality.  

Intraoperative blood loss and transfusion requirement are 
commonly faced with in hip fractures surgery. Octogenarians 
have higher blood transfusion requirements than younger patients 
[18]. Intraoperative blood transfusion requirement is associated 
with morbidity and mortality [13]. Regional anesthesia has been 
associated with reduced blood loss in patients underwent hip 
fractures surgery [1]. But, the studies compared with general 
anesthesia and regional anesthesia reported that intraoperative 
blood transfusion requirements were similar between the groups 
[11,12,19,20]. In addition, intraoperative estimated blood loss 
and transfusion requirement were similar in general anesthesia, 
spinal anesthesia or epidural anesthesia [21]. In the current study, 
intraoperative blood transfusion requirements were similar in 
octogenarians under general anesthesia, spinal anesthesia, and 
CSEA. However, intraoperative blood transfusion requirements 
were higher in patients applied PNB than only in patients applied 
spinal anesthesia. But, we thought this result was accidental.

The length of hospital stay is associated with morbidity and 
mortality. The length of hospital stay was longer in patients with 
complications or underwent emergent surgeries [10,22]. It is 
well known that, the short length of postoperative hospital stay 
is one of the advantages of regional anesthesia [1,19]. But, it was 
similar for orthopedic surgical procedures in patients under 
general anesthesia or regional anesthesia [11,14,20,21]. In this 
current study, the length of postoperative hospital stay was higher 
in patients applied general anesthesia than in patients applied 
other anesthetic techniques, but this difference was not significant 
statistically. 

The postoperative mortality is increased in the first year after 
hip fractures and the mortality is especially higher at first 1 months 
[8,9]. The rates of postoperative 7 and 30 day mortality were 
changed about 3.5% [21,23] and from 7.4% to 9.9% [3,11], 
respectively. In the current study, the postoperative rate of mortality 
was slightly higher than the literature. 

With regards to the postoperative mortality and the association 
with anesthetic technique, the results of the different studies 
were controversied. The postoperative morbidity and mortality 
were lower in patients applied regional anesthesia than general 
anesthesia [4,6,10,24]. As contradictory to these studies, in a 
retrospective study analyzed femoral fracture in elderly geriatric 
patients aged about 80 years, there were no differences between 
the rates of postoperative 1, 3, 6, and 12-month mortality in 
general and regional anesthesia [11]. Additionally, there was no 

difference in 1 year mortality rate between general and spinal 
anesthesia in a large size prospective study [25]. Wood and White 
[12] reported that the rate of mortality was 5.7% in their study 
included 1131 patients with proximal femoral fracture. Additionally, 
they found the postoperative 30-day mortality rate and length 
of hospital stay were similar between general and spinal anesthesia. 
Besides, the rates of postoperative 7th and 30th-day mortality were 
similar between the three anesthetic techniques such as general 
anesthesia, spinal anesthesia, and epidural anesthesia in elderly 
patients with hip fracture [21]. In the current study, the rates of 
postoperative mortality were similar between each anesthetic 
technique such as general anesthesia, spinal anesthesia, CSEA, 
and PNB. 

Consequently, the postoperative mortality was not associated 
with the anesthetic technique such as general anesthesia, central 
neuraxial blocks or peripheral nerve blocks in octogenarians 
and older for hip fractures surgery. Therefore, it is well known 
that the patients should be individualized and anesthetic technique 
should be chosen based on anesthesiologist’s experiences and 
knowledges.
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