
3993

Abstract. – OBJECTIVE: We aimed to inves-
tigate the effects of anesthesia methods and 
perioperative procedures on mortality in geriat-
ric patients operated for hip fracture.

PATIENTS AND METHODS: This retrospec-
tive study included patients over 65 years of age 
who underwent hip fracture surgery. Demograph-
ic data, risk scores, perioperative and anesthesia 
management were analyzed in terms of mortality.

RESULTS: Data from 451 patients who were 
eligible for the study were analyzed. It was deter-
mined that there was no difference in mortality 
between the anesthesia methods administered 
to the patients in hip fracture surgery (p>0.05).  
Being male increased the mortality risk by 4.568 
times (95% CI: 1.215-17.168), and a one-unit in-
crease in the number of erythrocyte suspen-
sions given perioperatively increased the mor-
tality risk by 2.801 times (95% CI: 1.509-5.197). 
Additionally, an American Society of Anesthe-
siologists (ASA) II score increased the mortali-
ty risk by 0.120 times (95% CI: 0.021-0.690), and 
a higher modified Charlson comorbidity index 
(mCCI) of 5-7 increased the mortality risk by 
0.052 times (95% CI: 0.009-0.289).

CONCLUSIONS: Although high ASA and mC-
CI scores, male sex, and blood transfusion were 
associated with mortality in geriatric hip frac-
ture surgery, we found that the method of anes-
thesia did not affect mortality.
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Introduction

Advances in healthcare have led to a signifi-
cant increase in life expectancy. However, with 
advancing age, physiological changes in organ 

functions and a rise in comorbidities are iden-
tified as the primary causes of postoperative 
complications1. Comorbidities, especially cardio-
vascular diseases, increase the risk of surgery 
and anesthesia2. Hip fractures are an important 
cause of morbidity and mortality in the elderly 
population. Hip fractures occur in approximately 
1.6 million people worldwide annually, and it is 
estimated that this number could reach 6 million 
by 20501.

One-year mortality in hip fractures has been 
reported to vary between 14% and 37%3. Factors 
such as advanced age, sex, and multiple comor-
bidities have a non-modifiable effect on mortality, 
while preoperative waiting time, fluid electrolyte 
imbalance, nutritional status, high serum creati-
nine level, and low hemoglobin level are modifi-
able factors4. The method of anesthesia admin-
istered to patients is also among the modifiable 
factors that may have an effect on mortality. Re-
gional anesthesia (RA) brings many advantages, 
such as keeping the patient awake, decreasing the 
risk of intraoperative hypotension, preservation 
of spontaneous breathing and protective reflex-
es, early postoperative mobilization, shortened 
hospital stay, and decreased delirium5. These ad-
vantages, especially in spinal anesthesia, have 
also been shown to be dose-dependent6. General 
anesthesia has advantages such as perioperative 
amnesia and higher patient satisfaction7,8.

The main aim of this study was to evaluate the 
effects of perioperative management, anesthesia 
method, and postoperative follow-up on intra- 
and six-month mortality in geriatric patients un-
dergoing orthopedic surgery.

European Review for Medical and Pharmacological Sciences 2024; 28: 3993-4002

A. ATLAS1, A.Y. KAPTAN2, E. BÜYÜKFIRAT1, M. TERCAN3,  
M.A. KARAHAN3, N. ALTAY1

1Department of Anesthesiology and Reanimation, Medical Faculty, Harran University, Şanlıurfa, Türkiye
2Department of Orthopedics and Traumatology, Faculty of Medicine, Harran University, Şanlıurfa,
 Türkiye
3Department of Anesthesiology and Reanimation, University of Health Sciences, Mehmet Akif Inan
 Research and Training Hospital, Sanliurfa, Türkiye

Corresponding Author: Ahmet Atlas, MD; e-mail: ahmetatlas@harran.edu.tr

Effects of anesthesia and perioperative  
management on mortality in geriatric  
orthopedic surgery: a retrospective study  
of 451 patients 



A. Atlas, A.Y. Kaptan, E. Büyükfırat, M. Tercan, M.A. Karahan, N. Altay

3994

Patients and Methods

Study Design
Harran University Ethics Committee approv-

al was obtained for the study protocol (date: 
24/05/2021; No.: HRU/21.10.26-). The data of pa-
tients aged ≥65 years who underwent surgery for 
hip fracture between January 2017 and December 
2020 were retrospectively analyzed by scanning 
the data in the Patient Information Tracking Sys-
tem of the Harran University Hospital in Sanliur-
fa/Turkey. Patients were contacted by telephone 
after discharge to examine their long-term mor-
tality. Patients with a mid or distal femur fracture, 
pathologic fracture, bilateral femur fracture, or 
concomitant multiple trauma, revision, or recur-
rent fracture surgery were excluded.

Patients’ age, sex, comorbidities, American 
Society of Anesthesiologists (ASA) score, type of 
operation, type of anesthesia, preoperative mod-
ified Charlson comorbidity index (mCCI) score, 
preoperative hemoglobin level, preoperative wait-
ing time, postoperative intensive care unit (ICU) 
stay, postoperative hospital stay, postoperative 
complications, in-hospital mortality, and first six 
months mortality of discharged patients were 
analyzed. 

Outcomes
Our primary outcome was to investigate the 

effect of anesthesia management on mortality 
in this patient group. The secondary outcome is 
to investigate other factors that may influence 
mortality. 

Statistical Analysis
Number Cruncher Statistical System (NCSS) 

2020 Statistical Software (NCSS LLC, Kaysville, 
UT, USA) was used for statistical analyses while 
evaluating the findings obtained in the study. 
While evaluating the study data, quantitative 
variables were shown with mean, standard devia-
tion, median, min and max values, and qualitative 
variables were shown with descriptive statistical 
methods such as frequency and percentage. Sha-
piro Wilks test and Box Plot graphs were used 
to evaluate the conformity of the data to normal 
distribution.

Student’s t-test was used for quantitative two-
group evaluations with normal distribution. Mann 
Whitney-U test was used in the evaluations of 
variables that did not show normal distribution 
according to two groups.

Multivariate logistic regression analysis was 
used to determine the independent risk factors 
affecting mortality. The Chi-square test, Fisher’s 
Exact test, and Fisher’s Freeman-Halton test were 
used to compare qualitative data.

Results were evaluated at a 95% confidence 
interval, and significance was evaluated at p<0.05 
level.

Power Analysis
Power analysis was performed using G*Pow-

er (v3.1.9.2, Kiel, Schleswig-Holstein, Germany) 
program to determine the sample size. According 
to the result obtained by looking at the difference 
in the length of stay in the intensive care unit ac-
cording to the type of anesthesia, the effect size 
was calculated as d=0.675, and it was calculated 
that there should be at least 108 people in each 
group to obtain 99% power at α=0.01 level.

Results

A total of 481 patients aged 65 years and 
older admitted to the hospital for hip fractures 
between January 2017 and December 2021 were 
identified from the Patient Information Track-
ing system. Thirty patients with distal femur 
fracture, multiple trauma, revision surgery, and 
missing hospital data were excluded. A total of 
451 patients, 66.1% (n=298) female and 33.9% 
(n=153) male, were included in the study. The 
mean age of the patients was 74.28±7.17 years 
(min: 65, max: 112). It was observed that 3.8% 
of the patients were ASA I, 73.8% were ASA 
II, and 22.4% were ASA III. Of the patients 
included in the study, 46.3% (n=209) had HT, 
26.2% (n=118) DM, 14% (n=63) coronary artery 
disease (CAD), 3.8% (n=17) chronic obstructive 
pulmonary disease (COPD), 4.4% (n=20) con-
gestive heart failure (CHF), 0.2% (n=1) had epi-
lepsy, 2.2% (n=10) had Cerebro Vascular disease 
(CVD), 1.3% (n=6) had arrhythmia, 0.9% (n=4) 
had chronic renal failure (CRF) and 0.4% (n=2) 
had Parkinson’s disease (Table I)

General anesthesia was performed in 63.6% 
(n=287), regional anesthesia in 30.2% (n=136), 
and peripheral nerve block in 6.2% (n=28). When 
the mCCI was analyzed, 42.4% (n=191) had ≤4, 
51.4% (n=232) had 5-7 and 6.2% (n=28) had ≥8 
(Table I).

Mortality was higher in male sex (p=0.004; 
p<0.01). The anesthesia method had no effect on 
mortality (p>0.05) (Table II). CAD, COPD and 
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renal disease, high ASA and mCCI scores, in-
creased amount of erythrocyte suspension trans-
fusion, postoperative follow-up in the intensive 

care unit, and postoperative complications were 
found to increase mortality (p=0.001; p<0.01) 
(Table II, Table III).

Table I. Distribution of descriptive characteristics.

  n (%)

Sex Woman 298 (66.1)
 Male 153 (33.9)
Age Mean±SD 74.28±7.17
 Median (Min-Max) 73 (65-112)
ASA Score ASA I 17 (3.8)
 ASA II 333 (73.8)
 ASA III 101 (22.4)
Comorbidities Absent  78 (17.3)
 Present  373 (82.7)
 Hypertension 209 46.3)
 Diabetus Mellitus 118 26.2)
 CAD 63 (14.0)
 CHF 20 (4.4)
 COPD 17 (3.8)
 CVD 10 (2.2)
 Arrhythmia 6 (1.3)
 CRF 4 (0.9)
 Parkinson 2 (0.4)
 Epilepsy 1 (0.2)
Anesthesia type General anesthesia 287 (63.6)
 Regional anesthesia 136 (30.2)
 Nerve blockade 28 (6.2)
Operation time (min) Mean±SD 120.22±42.15
 Median (Min-Max) 110 (60-435)
mCCI ≤4 191 (42.4)
 5-7 232 (51.4)
 ≥8 28 (6.2)
Preoperative hemoglobin (gr/dl) Mean±SD 12.52±1.95
 Median (Min-Max) 12.6 (7.8-16.8)
Postoperative hemoglobin (gr/dl) Mean±SD 10.90±1.26
 Median (Min-Max) 10.9 (7.6-14.6)
Erythrocyte suspension /unit Mean±SD 1.52±1.26
 Median (Min-Max) 1 (0-5)
Preoperative waiting time (days) Mean±SD 2.16±0.82
 Median (Min-Max) 2 (0-5)
Postoperative stay in ICU (days) Mean±SD 1.52±4.44
 Median (Min-Max) 0 (0-49)
Postoperative stay in hospital (days) Mean±SD 8.19±5.37
 Median (Min-Max) 7 (0-49)
Postoperative follow-up Service 300 (66.5)
 Intensive care 151 (33.5)
Postoperative complications Absent 346 (76.7)
 Present 105 (23.3)
 Renal complications 10 (2.2)
 Pulmonary complications 26 (5.7)
 Neurological complications 8 (1.8)
 Cardiac complications 39 (8.6)
 Infectious complications 11 (2.4)
 Delirium 11 (2.4)
Mortality Discharged 415 (92.0)
 Exitus 36 (8.0)

ASA: American Society of Anesthesiologists classification, CAD: coronary artery disease, COPD: chronic obstructive pulmonary 
disease, CHF: congestive heart failure, CVD: cerebrovascular disease, CRF: chronic renal failure.
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In the regression analysis of the risk factors 
affecting mortality, sex, erythrocyte transfusion 
(units), duration of intensive care unit stay (days), 

ASA score, and mCCI measurement formed a 
significant model. The explanatory coefficient of 
the model is 92%.

Table II. Comparison of descriptive characteristics by mortality.

                                Mortality
   
  Discharged (n=415) Exitus (n=36) p

Sex Woman 282 (68.0%) 16 (44.4%) a0.004**
 Male 133 (32.0%) 20 (55.6%) 
Age Mean±SD 73.80±6.94 79.75±7.61 b0.001**
 Median (Min-Max) 72 (65-112) 78.5 (68-100) 
ASA Score ASA I 17 (4.1%) 0 (0.0%) c0.001**
 ASA II 329 (79.3%) 4 (11.1%) 
 ASA III 69 (16.6%) 32 (88.9%) 
Anesthesia type General anesthesia 266 (64.1%) 21 (58.3%) c0.448
 Regional anesthesia 122 (29.4%) 14 (38.9%) 
 Nerve blockade 27 (6.5) 1 (2.8%) 
Operation time (min) Mean±SD 120.94±41.55 111.82±48.59 b0.233
 Median (Min-Max) 115 (60-435%) 95 (60-230) 
Operation type Intertrochanteric nail 298 (71.8%) 13 (36.1%) a0.001**
 Hemiarthroplasty 117 (28.2%) 23 (63.9%) 
Postoperative complications Absent 346 (83.4%) 0 (0.0%) c0.001**
 Present 69 (16.6%) 36 (100%) 
 Renal 10 (2.4%) 0 (0.0%) 
 Pulmonary 14 (3.3%) 12 (33.3%) 
 Neurological 8 (1.9%) 0 (0.0%) 
 Cardiac 15 (3.6%) 24 (66.7%) 
 Infection 11 (2.7%) 0 (0.0%) 
 Delirium 11 (2.7%) 0 (0.0%) 

aPearson’s Chi-square, bStudent-t test, cFisher’s Freeman Halton Test, *p<0.05; **p<0.01. ASA: American Society of 
Anesthesiologists classification.

Table III. Impact of mCCI, hemoglobin levels, waiting time, and hospitalization duration on mortality.

                               Mortality
   
  Discharged (n=415) Exitus (n=36) p

mCCI ≤4 191 (46.0) 0 (0.0) c0.001**
 5-7 218 (52.5) 14 (38.9) 
 ≥8 6 (1.4) 22 (61.1) 
Preoperative hemoglobin (gr/dl) Mean±SD 12.55±1.95 12.17±2.02 b0.255
 Median (Min-Max) 12.6 (7.8-16.8) 12.4 (8.2-15.7) 
Postoperative hemoglobin (gr/dl) Mean±SD 10.90±1.25 10.85±1.44 b0.806
 Median (Min-Max) 11.1 (7.6-14.3) 10.8 (8.9-14.6) 
Erythrocyte suspension /unit Mean±SD 1.45±1.24 2.42±1.20 d0.001**
 Median (Min-Max) 1 (0-5) 2 (0-5) 
Preoperative waiting time (days) Mean±SD 2.17±0.83 2.03±0.77 d0.282
 Median (Min-Max) 2 (0-5) 2 (1-3) 
Postoperative stay in ICU (days) Mean±SD 0.69±1.45 11.11±11.22 d0.001**
 Median (Min-Max) 0 (0-12) 7 (1-49) 
Postoperative stay in hospital (days) Mean±SD 7.93±4.47 11.11±11.22 d0.989
 Median (Min-Max) 7 (0-40) 7 (1-49) 
Postop exit site Service 300 (72.3) 0 (0.0) a0.001**
 Intensive care 115 (27.7) 36 (100.0) 

aPearson’s Chi-square, bStudent-t test, cFisher’s Freeman Halton Test, dMann-Whitney U Test. **p<0.01. ICU: intensive care 
unit, mCCI: modified Charlson comorbidity index.
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Male sex increases mortality risk by 4.568 
times (95% CI: 1.215-17.168). Each additional unit 
of blood transfusion raises the mortality risk by 
2.801 times (95% CI: 1.509-5.197). Additionally, 
each additional day of ICU stay increases the 
mortality risk by 1.508 times (95% CI: 1.203-
1.892). An increase in ASA score increases the 
risk of mortality by 0.120 (95% CI: 0.021-0.690) 
times, and mCCI (5-7) increases the risk of exit 
by 0.052 (95% CI: 0.009-0.289) times. While 
other variables were effective risk factors on 
mortality in univariate evaluations, they were 
not significant in multivariate analysis (p>0.05) 
(Table IV).

When the postoperative 6th-month mortality 
rates of the patients were analyzed, it was seen 
that there were a total of 21 patients, 81% (n=17) 
of whom were female and 19.0% (n=4) were male. 
The ages of the patients ranged between 66 and 
112 years, and the mean age was 77.90±11.49 
years (Table V). When the mCCI rates of the 
cases were analyzed, 9.5% (n=2) had ≤4 mCCI, 
71.4% (n=15) had 5-7 mCCI, and 19% (n=4) had 
≥8 mCCI (Table V).

Discussion

The results of this study showed that general 
anesthesia was administered to a high proportion 
(66.7%) of patients aged ≥65 years who under-
went surgery for hip fracture, but no significant 
relationship was observed between the meth-
od of anesthesia and mortality. Postoperative 
mortality was significantly increased in patients 
with preoperative CAD, COPD, and renal dis-
ease. The results of the study also showed that 
high preoperative mCCI and ASA score and 
increased erythrocyte suspension given during 
surgery were risk factors for mortality. Patients 
with postoperative mortality had higher rates of 

postoperative complications and longer postoper-
ative intensive care unit stays.

In a meta-analysis, O’donnell et al9 reported 
no difference in 30-day mortality between the 
two anesthesia techniques. In a prospective, sin-
gle-center study by Huette et al10 no association 
was found between type of anesthesia and mor-
tality in a one-year follow-up period of 309 pa-
tients operated for hip fracture. In a meta-analy-
sis of 23 studies, Van Waesberghe et al11 reported 
that the type of anesthesia did not affect 30-day 
mortality but significantly reduced in-hospital 
mortality and length of hospital stay. Howev-
er, some studies12,13 have reported that neuraxial 
anesthesia may prolong survival compared to 
general anesthesia. Petersen et al12 reported that 
regional anesthesia reduced 30-day mortality by 
18% in patients aged 70 years and older. Ahn et 
al13 reported that regional anesthesia was better 
than general anesthesia in terms of 30-day mor-
tality in elderly patients undergoing hip surgery. 
In a study comparing spinal anesthesia with 
general anesthesia in older adults undergoing 
surgery for hip fracture, Neuman et al14 found 
that spinal anesthesia was not superior to gen-
eral anesthesia in terms of 60-day survival and 
improved ambulation; in addition, the incidence 
of postoperative delirium was similar in the two 
types of anesthesia.

In studies15 conducted among geriatric surgical 
patients, it has been reported that although the ap-
plication of peripheral nerve blocks has increased 
significantly in number, there is no difference in 
mortality and complication rates when compared 
with general anesthesia. Anesthesia management 
in these patients should be based on patient 
preference, comorbidities, possible postoperative 
complications, and clinical experience of the an-
esthesiologist16. In our study, there was no effect 
of the type of anesthesia on mortality in patients 
operated for hip fracture (p>0.05).

*p<0.05, **p<0.01. ASA: American Society of Anesthesiologists, mCCI: modified Charlson comorbidity index.

Table IV. Logistic regression analysis of risk factors affecting mortality.

                             95% CI

 p Odds ratio Lower Upper

Sex (Male) 0.025* 4.568 1.215 17.168
Erythrocyte suspension/unit 0.001** 2.801 1.509 5.197
Duration of intensive care unit stay (days) 0.001** 1.508 1.203 1.892
ASA III score 0.018* 0.120 0.021 0.690
mCCI (5-7) 0.001** 0.052 0.009 0.289
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The ASA classification is an extremely com-
mon standardized measure that identifies high-
risk patients before surgery. This score provides 
a standardized risk assessment for intra-opera-
tive and post-operative risk. In the literature, a 
high ASA score is associated with mortality in 
hip fracture patients17,18. In general, the Charl-
son comorbidity index (CCI) is associated with 
increased mortality in patients with osteoporotic 
fractures. Older patients with higher mCCI have 
more advanced osteoporosis19. The age-adjusted 
mCCI has been used to predict mortality in hip 
fracture patients and has also been strongly asso-
ciated with frailty. An mCCI ≥6 in an elderly pa-
tient with a femur fracture was associated with a 
high risk of complications and mortality20.  Wong 
et al21 found a positive correlation between com-
plications and a value ≥6 using logistic regression 
modeling (OR: 4.27, p=0.02). In our study, we 
found that ASA score and mCCI score were as-

sociated with postoperative mortality in these pa-
tients. We found that the ASA II score increased 
the mortality rate by 0.120 (95% CI: 0.021-0.690) 
times, and high mCCI (5-7) increased the mor-
tality rate by 0.052 (95% CI: 0.009-0.289) times.

Studies22 have identified some risk factors, 
such as dehydration, that affect morbidity, mor-
tality, and functional outcomes after hip fracture, 
and various model analyses have been performed. 
These factors include medical factors, such as the 
presence of comorbidities and sarcopenia, as well 
as demographic, social, and functional factors. 
The prevalence of preoperative dehydration is 
high among elderly patients with hip fractures 
and is associated with severe frailty and length of 
hospitalization23. The frailest individuals are par-
ticularly exposed to the risk of postoperative de-
hydration, which is associated with an increased 
likelihood of developing complications and inde-
pendently predicts prolonged hospital stays and 

Table V. Descriptive characteristics of patients with mortality within 6 months postoperatively (N=21).

  n (%)

Sex Woman 17 (81.0)
 Male 4 (19.0)
Age Mean±SD 77.90±11.49
 Median (Min-Max) 73 (66-112)
ASA Score ASA II 4 (19.0)
 ASA III 17 (81.0)
Anesthesia type General anesthesia 14 (66.7)
 Regional anesthesia 7 (33.3)
Operation type Intertrochanteric nail 14 (66.7)
 Hemiarthroplasty  7 (33.3)
Operation time (min) Mean±SD 120.95±50.56
 Median (Min-Max) 115 (60-280)
Postoperative complications No 4 (19.0)
 Renal 3 (14.3)
 Pulmonary 5 (23.8)
 Cardiac 6 (28.6)
 Infection 3 (14.3)
mCCI ≤4 2 (9.5)
 5-7 15 (71.4)
 ≥8 4 (19.0)
Preoperative hemoglobin (gr/dl) Mean±SD 12.22±2.30
 Median (Min-Max) 12.1 (7.8-15.7)
Postoperative hemoglobin (gr/dl) Mean±SD 10.79±1.38
 Median (Min-Max) 10.9 (7.6-13.4)
Erythrocyte suspension /unit Mean±SD 1.19±0.98
 Median (Min-Max) 1 (0-3)
Preoperative waiting time (days) Mean±SD 2.29±0.96
 Median (Min-Max) 2 (1-5)
Postoperative stay in ICU (days) Mean±SD 3.38±2.29
 Median (Min-Max) 3 (0-8)
Postoperative stay in hospital (days) Mean±SD 16.71±10.38
 Median (Min-Max) 13 (5-40)

ASA: American Society of Anesthesiologists, mCCI: modified Charlson comorbidity index, ICU: intensive care unit.
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medium- to long-term mortality24. Appropriate 
hemodynamic monitoring should be performed 
in the perioperative period for fluid therapy and 
management of these patients25, and multimodal 
strategies for fluid management in intensive care 
follow-up should be determined26. 

According to the literature, there is a signif-
icant association between low preoperative he-
moglobin levels and mortality. In a retrospective 
study by Nia et al27, anemia (Hgb <12) was found 
to be an independent risk factor for mortality 
in geriatric patients operated on proximal hip 
fracture. Yombi et al28 found significantly higher 
short-, medium- and long-term mortality rates 
after hip surgery in patients with preoperative he-
moglobin levels <12. While some factors affect-
ing mortality in patients with hip fractures are 
non-modifiable, such as age, sex, fracture type, 
hereditary predisposition, and comorbidities, 
there are also modifiable factors, such as physical 
health, nutritional status, high serum creatinine 
level, and low hemoglobin level. Although hemo-
globin level is a potentially modifiable factor, un-
certainty remains regarding the benefit of blood 
transfusion in patients with preoperative anemia 
associated with increased blood transfusions, 
morbidity, and mortality. In patients hospitalized 
for hip fractures, the management of anemia with 
preoperative erythropoietin (EPO) and intrave-
nous iron therapy has been reported to reduce 
transfusion rates and transfusion-related com-
plications by increasing erythrocyte production 
and oxygen-carrying capacity. In a meta-anal-
ysis29, preoperative intravenous iron therapy in 
patients undergoing orthopedic surgery reduced 
the perioperative blood transfusion rate by 31%, 
shortened hospital stay by 1.6 days, and reduced 
the postoperative infection rate by 33%. However, 
no effect on mortality was found. In our study, no 
significant correlation was found between preop-
erative hemoglobin level and mortality. However, 
a significant correlation was found between intra-
operative erythrocyte suspension transfusion and 
mortality (p=0.001; p<0.01). A one-unit increase 
in the number of erythrocyte suspensions/unit 
given intraoperatively increased the mortality 
risk by 2.801 (95% CI: 1.509-5.197) times.

Orosz et al30 found that patient preparation for 
surgery and waiting time for surgery did not have 
a significant effect on mortality, but the presence 
of comorbidities increased mortality. In an ob-
servational study of geriatric patients undergoing 
surgery for hip fracture, Leer-Salvesen et al31 
found that a preoperative delay of more than 48 

hours significantly increased early mortality. It 
was emphasized that the preoperative waiting 
time should not exceed 48 hours to optimize med-
ical and hemodynamic conditions. Klestil et al32 
analyzed 28 prospective studies in a meta-anal-
ysis and reported that the one-year risk of death 
was 20% lower in patients operated on within 48 
hours. In this study, the waiting times for survi-
vors and patients with mortality were calculated 
as 2.17±0.83 and 2.03±0.77 days, respectively, but 
there was no statistical difference.

According to studies33-35 investigating sex dif-
ferences in mortality after hip fracture, male hip 
fracture patients have significantly higher mor-
tality than female hip fracture patients. Male hip 
fracture patients showed greater impairment in 
activities of daily living, mobility, and walking 
speed compared to females. This may indicate 
a greater loss of physiological reserve after hip 
fracture in men than in women and thus a greater 
risk of death35. In our study, mortality was found 
to be statistically significantly higher in male 
patients with hip fractures in accordance with the 
literature (p=0.004; p<0.01).

Age is one of the most important factors af-
fecting mortality in patients operated for hip frac-
tures. Jiang et al36 reported that the determinants 
of mortality were primarily advanced age, male 
sex, and presence of pre-fracture comorbidities. 
Soyalp et al37 found that emergency surgery, 
advanced age, male sex, ASA- III and IV classes 
were associated with a higher probability of post-
operative ICU transfer and higher mortality rates 
compared with elective surgery. In our study, 
we found that advanced age was associated with 
higher mortality rates in accordance with the lit-
erature (p=0.001; p<0.01).

The methods and implant choice in hip frac-
ture surgery, along with other factors, may have 
an impact on mortality in hip fracture patients. In 
patients with hip fractures where hemiarthroplas-
ty is preferred, bleeding may be higher than in in-
tertrochanteric fractures where closed reduction 
and trochanteric nails are preferred. Biçen et al38 
reported that the mortality rates of patients who 
underwent cementless hemiarthroplasty in hip 
fracture surgery were higher than trochanteric 
nailing. However, unlike the present study, this 
rate is the mortality rate reported in the first 3 
years of follow-up. In the present study, the mor-
tality rate reported during hospitalization was 
significantly higher in the patient group for whom 
hemiarthroplasty was preferred. In our study, the 
mortality rate was found to be higher in patients 
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who underwent hemiarthroplasty (p<0.01). This 
may be related to the fact that the duration of sur-
gery, the amount of bleeding, and the use of ce-
ment were higher in the hemiarthroplasty group. 

This study has some limitations. First of all, 
the study was designed retrospectively. In addi-
tion, the study is on mortality during early hospi-
talization, which may be misleading in terms of 
post-discharge mortality rates. 

Conclusions

In conclusion, high ASA and mCCI scores, 
male sex, and blood transfusion are associated 
with mortality in geriatric hip fracture surgery, 
and it is important to determine the anesthesia 
method according to the patient’s existing co-
morbidities and to take precautions for modi-
fiable risk factors in these patients in terms of 
mortality.

Conflict of Interest
The authors declare no conflicts of interest with respect to 
the authorship and/or publication of this article.

Ethics Approval
The study protocol was approved by the Harran Uni-
versity Local Ethics Committee (date: 24/05/2021, No.: 
HRU/21.10.26). The study was conducted in accordance 
with the principles of the Declaration of Helsinki. 

Informed Consent
Not applicable due to the retrospective nature of the study.

Acknowledgments
We would like to express our sincere gratitude to all parties 
who generously contributed to this study.

Funding
The authors received no financial support for the research 
and/or authorship of this article.

Data Availability
All data generated or analyzed during this study are includ-
ed in this published article; the datasets are available from 
the corresponding author upon reasonable request.

Authors’ Contributions
Idea/concept, writing the article: A.A., E.B.; design, con-
trol/ supervision: A.A., E.B., A.Y.K.; data collection and/

or processing, analysis and/or interpretation, literature re-
view: A.A., A.Y.K., M.A.K, N.A.; critical review: A.A., 
N.A., M.T., E.B., A.Y.K., M.A.K.

ORCID ID
Ahmet Atlas: 0000-0001-5999-0510
Ahmet Yiğit Kaptan: 0000-0002-2369-8056
Evren Büyükfirat: 0000-0002-6396-0426
Mehmet Tercan: 0000-0003-0736-0490
Mahmut Alp Karahan: 0000-0002-7210-9481
Nuray Altay: 0000-0002-7111-7893

AI Disclosure
No AI support was used in the preparation of our article.

References

 1) Partridge JS, Harari D, Martin FC, Dhesi JK. The 
impact of pre-operative comprehensive geriatric 
assessment on postoperative outcomes in old-
er patients undergoing scheduled surgery: a sys-
tematic review. Anaesthesia 2014; 69: 8-16. 

 2) Carroll K, Majeed A, Firth C, Gray J. Prevalence 
and management of coronary heart disease in 
primary care: population-based cross-sectional 
study using a disease register. J Public Health 
Med 2003; 25: 29-35. 

 3) Beverly A, Brovman EY, Urman RD. Compari-
son of Postoperative Outcomes in Elderly Pa-
tients With a Do-Not-Resuscitate Order Undergo-
ing Elective and Nonelective Hip Surgery. Geriatr 
Orthop Surg Rehabil 2017; 8: 78-86. 

  4)  Kaşikara H, Lafçi A. Evaluation of Factors Affect-
ing Mortality in Geriatric Hip Fracture Surgery: a 
Retrospective Study. Turk Geriatr Derg 2022; 25: 
452-464.

  5)  Breen P, Park KW. General anesthesia versus re-
gional anesthesia. Int Anesthesiol Clin 2002; 40: 
61-71. 

  6)  Messina A, La Via L, Milani A, Savi M, Calabrò 
L, Sanfilippo F, Negri K, Castellani G, Cammaro-
ta G, Robba C, Morenghi E, Astuto M, Cecconi M. 
Spinal anesthesia and hypotensive events in hip 
fracture surgical repair in elderly patients: a me-
ta-analysis. J Anesth Analg Crit Care 2022; 2: 19. 

 7) Bodenham AR, Howell SJ. General anaesthesia 
vs local anaesthesia: an ongoing story. Br J An-
aesth 2009; 103: 785-789. 

  8)  Morgan L, McKeever TM, Nightingale  J, Deakin 
DE, Moppett IK. Spinal or general anaesthesia 
for surgical repair of hip fracture and subsequent 
risk of mortality and morbidity: a database anal-
ysis using propensity score-matching. Anaesthe-
sia 2020; 75: 1173-1179.

  9)  O’Donnell  CM,  McLoughlin  L,  Patterson  CC, 
Clarke M, McCourt KC, McBrien ME, McAuley 
DF, Shields MO. Perioperative outcomes in the 
context of mode of anaesthesia for patients un-



Anesthesia and mortality in geriatric orthopedic surgery

4001

dergoing hip fracture surgery: systematic re-
view and meta-analysis. Br J Anaesth 2018; 
120: 37-50. 

10) Huette P, Abou-Arab O, Djebara AE, Terrasi B, 
Beyls C, Guinot  PG, Havet  E, Dupont H,  Lorne 
E, Ntouba A, Mahjoub Y. Risk factors and mortal-
ity of patients undergoing hip fracture surgery: a 
one-year follow-up study. Sci Rep 2020; 10: 9607. 

11)  Van  Waesberghe  J,  Stevanovic  A,  Rossaint  R, 
Coburn M. General vs. neuraxial anaesthesia in 
hip fracture patients: a systematic review and me-
ta-analysis. BMC Anesthesiol 2017; 17: 87. 

12)  Petersen  JD,  Siersma  VD,  Christensen  RD, 
Storsveen MM, Nielsen CT, Waldorff FB. The risk 
of fall accidents for home dwellers with demen-
tia-A register- and population-based case-control 
study. Alzheimers Dement (Amst) 2018; 10: 421-
428. 

13) Ahn EJ, Kim HJ, Kim KW, Choi HR, Kang H, Bang 
SR. Comparison of general anaesthesia and re-
gional anaesthesia in terms of mortality and com-
plications in elderly patients with hip fracture: a 
nationwide population-based study. BMJ Open 
2019; 9: e029245. 

14)  Neuman MD, Feng R, Carson JL, Gaskins LJ, Dil-
lane D, Sessler DI, Sieber F, Magaziner J, Mar-
cantonio ER, Mehta S, Menio D, Ayad S, Stone T, 
Papp S, Schwenk ES, Elkassabany N, Marshall 
M, Jaffe JD, Luke C, Sharma B, Azim S, Hymes 
RA, Chin KJ, Sheppard R, Perlman B, Sappen-
field  J,  Hauck  E,  Hoeft  MA,  Giska  M,  Ranga-
nath Y,  Tedore  T, Choi  S,  Li  J,  Kwofie MK, Na-
der  A,  Sanders  RD,  Allen  BFS,  Vlassakov  K, 
Kates  S,  Fleisher  LA, Dattilo  J,  Tierney  A,  Ste-
phens-Shields AJ, Ellenberg SS; REGAIN Inves-
tigators. Spinal Anesthesia or General Anesthe-
sia for Hip Surgery in Older Adults. N Engl J Med 
2021; 385: 2025-2035. 

15)  Liu JL, Wang XL, Gong MW, Mai HX, Pei SJ, Yu-
an WX, Zhang H. Comparative outcomes of pe-
ripheral nerve blocks versus general anesthesia 
for hip fractures in geriatric Chinese patients. Pa-
tient Prefer Adherence 2014; 8: 651-659. 

16)  Kim  S,  Brooks  AK,  Groban  L.  Preoperative  as-
sessment of the older surgical patient: honing in 
on geriatric syndromes. Clin Interv Aging 2014; 
10: 13-27. 

17)  Lin  JC,  Wu  CC,  Lo  C,  Liang  WM,  Cheng  CF, 
Wang CB, Chang YJ, Wu HC, Leu TH. Mortality 
and complications of hip fracture in young adults: 
a nationwide population-based cohort study. 
BMC Musculoskelet Disord 2014; 15: 362. 

18) Ercin E, Bilgili MG, Sari C, Basaran SH, Tanriver-
di B, Edipoglu E, Celen KM, Cetingok H, Kural C. 
Risk factors for mortality in geriatric hip fractures: 
a compressional study of different surgical proce-
dures in 785 consecutive patients. Eur J Orthop 
Surg Traumatol 2017; 27: 101-106. 

19)  Wei J, Zeng L, Li S, Luo F, Xiang Z, Ding Q. Rela-
tionship between comorbidities and treatment de-
cision-making in elderly hip fracture patients. Ag-
ing Clin Exp Res 2019; 31: 1735-1741. 

20) Papadimitriou N, Tsilidis KK, Orfanos P, Bene-
tou V, Ntzani EE, Soerjomataram I, Künn-Nelen 
A,  Pettersson-Kymmer  U,  Eriksson  S,  Brenner 
H,  Schöttker  B,  Saum  KU,  Holleczek  B,  Grod-
stein  FD,  Feskanich  D,  Orsini  N, Wolk  A,  Bel-
lavia  A,  Wilsgaard  T,  Jørgensen  L,  Boffetta  P, 
Trichopoulos D, Trichopoulou A. Burden of hip 
fracture using disability-adjusted life-years: a 
pooled analysis of prospective cohorts in the 
CHANCES  consortium.  Lancet  Public  Health 
2017; 2: e239-e246. 

21)  Wong RMY, Zu Y, Chau WW, Tso CY, Liu WH, Ng 
RWK, Chow SKH, Cheung WH, Tang N, Ho KKW. 
High Charlson Comorbidity Index Score is asso-
ciated with early fracture-related complication for 
internal  fixation  of  neck  of  femur  fractures.  Sci 
Rep 2022; 12: 4749. 

22) Endo A, Baer HJ, Nagao M, Weaver MJ. Predic-
tion Model of In-Hospital Mortality After Hip Frac-
ture Surgery. J Orthop Trauma 2018; 32: 34-38. 

23)  Sabanovic  K,  Skjøde Damsgaard  EM, Gregers-
en M. Preoperative dehydration  identified by se-
rum calculated osmolarity is associated with se-
vere frailty in patients with hip fracture. Clin Nutr 
ESPEN 2022; 52: 94-99. 

24)  Zanetti M, De Colle P, Omiciuolo C, Ratti C, Gor-
tan Cappellari G, Barazzoni R, Murena L, Sanson 
G. Postoperative Dehydration Is Associated with 
Frailty and Decreased Survival in Older Patients 
with Hip Fracture. Nutrients 2022; 14: 820. 

25)  Pinsky  MR,  Cecconi  M,  Chew  MS,  De  Backer 
D, Douglas I, Edwards M, Hamzaoui O, Hernan-
dez G, Martin G, Monnet X, Saugel B, Scheeren 
TWL,  Teboul  JL,  Vincent  JL.  Effective  hemody-
namic monitoring. Crit Care 2022; 26: 294. 

26)  La Via L, Vasile F, Perna F, Zawadka M. Predic-
tion of  fluid  responsiveness  in critical  care: Cur-
rent evidence and future perspective. Trends An-
aesth Crit Care 2024; 54: 101316.

27) Nia A, Popp D, Thalmann G, Greiner F, Jeremic 
N, Rus R, Hajdu S, Widhalm HK. Predicting 30-
Day and 180-Day Mortality in Elderly Proximal 
Hip Fracture Patients: Evaluation of  4 Risk Pre-
diction Scores at a Level I Trauma Center. Diag-
nostics (Basel) 2021; 11: 497. 

28)  Yombi JC, Putineanu DC, Cornu O, Lavand’hom-
me  P,  Cornette  P,  Castanares-Zapatero  D.  Low 
haemoglobin at admission is associated with 
mortality after hip fractures in elderly patients. 
Bone Joint J 2019; 101: 1122-1128. 

29)  Shin  HW,  Park  JJ,  Kim  HJ,  You  HS,  Choi  SU, 
Lee MJ. Efficacy of perioperative intravenous iron 
therapy for transfusion in orthopedic surgery: A 
systematic review and meta-analysis. PLoS One 
2019; 14: e0215427. 

30)  Orosz GM, Magaziner J, Hannan EL, Morrison 
RS,  Koval  K,  Gilbert  M,  McLaughlin  M,  Halm 
EA, Wang JJ, Litke A, Silberzweig SB, Siu AL. 
Association of timing of surgery for hip fracture 
and patient outcomes. JAMA 2004; 291: 1738-
1743. 



A. Atlas, A.Y. Kaptan, E. Büyükfırat, M. Tercan, M.A. Karahan, N. Altay

4002

31)  Leer-Salvesen  S,  Engesæter  LB,  Dybvik  E, 
Furnes O, Kristensen TB, Gjertsen JE. Does time 
from fracture to surgery affect mortality and in-
traoperative medical complications for hip frac-
ture patients? An observational study of 73 557 
patients reported to the Norwegian Hip Fracture 
Register. Bone Joint J 2019; 101: 1129-1137. 

32)  Klestil  T, Röder C, Stotter C, Winkler B, Nehrer 
S,  Lutz M, Klerings  I, Wagner G, Gartlehner G, 
Nussbaumer-Streit B. Impact of timing of surgery 
in elderly hip fracture patients: a systematic re-
view and meta-analysis. Sci Rep 2018; 8: 13933. 

33)  Wehren  LE, Hawkes WG, Orwig DL, Hebel  JR, 
Zimmerman SI, Magaziner J. Gender differences 
in mortality after hip fracture: the role of infection. 
J Bone Miner Res 2003; 18: 2231-2237. 

34)  Piirtola M, Vahlberg T, Löppönen M, Räihä I, Isoa-
ho  R,  Kivelä  SL.  Fractures  as  predictors  of  ex-
cess mortality in the aged-a population-based 
study with a 12-year follow-up. Eur J Epidemiol 
2008; 23: 747-755.

35) Fransen M, Woodward M, Norton R, Robinson E, 
Butler M, Campbell AJ. Excess mortality or insti-
tutionalization after hip fracture: men are at great-
er risk than women. J Am Geriatr Soc 2002; 50: 
685-690.

36)  Jiang  HX,  Majumdar  SR,  Dick  DA,  Moreau  M, 
Raso J, Otto DD, Johnston DW. Development 
and initial validation of a risk score for predicting 
in-hospital and 1-year mortality in patients with 
hip fractures. J Bone Miner Res 2005; 20: 494-
500. 

37)  Soyalp C, Yuzkat N, Kilic M, Akyol ME, Demir CY, 
Gulhas N. Operative and prognostic parameters 
associated with elective versus emergency sur-
gery in a retrospective cohort of elderly patients. 
Aging Clin Exp Res 2019; 31: 403-410. 

38)  Biçen Ç, Akdemir M, Türken MA, Çekok K, Ekin 
A,  Turan  AC.  Analysis  of  risk  factors  affecting 
mortality in elderly patients operated on for hip 
fractures: A retrospective comparative study. Ac-
ta Orthop Traumatol Turc 2021; 55: 493-499. 


