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Abstract: In this study, we aimed to compare the effect of general versus regional anesthesia on postoperative out-
comes in patients undergoing surgical repair of hip fracture. Randomized controlled trials, prospective studies and 
retrospective observational studies were searched in PubMed, Medline and Embase database published between 
January 2005 and March 2014. The overall outcome was measured by odds ratios (ORs) and risk ratios (RRs) with 
their corresponding 95% confidence intervals (CIs). A total of 7 trials, involving 36448 patients received general 
anesthesia and 33952 patients received regional anesthesia, were included in present meta-analysis. We found 
that the 30-day mortality rate was lower in general anesthesia cases than that in regional cases (5.3% vs. 6.3%). 
Overall, our results demonstrated that there was no significant difference in 30-day mortality between two types 
of anesthesia in patients with hip fracture surgery (RR=0.98, 95% CI=0.92-1.04, P=0.48), indicating that types of 
anesthesia might not be a risk factor for hip fracture surgery. No statistically significant difference was observed in 
other outcome measures (P>0.05). In conclusion, our results suggested that the choice of anesthesia (general or 
regional) should be made by the anesthesiologist on an individual basis and based on the patient’s medical condi-
tions. Further research is still needed to evaluate the effect of these two anesthesia methods. 
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Introduction

Hip fracture surgery is a common procedure in 
the geriatric population [1]. The 30-day mortal-
ity is reported at between 14% and 47% and 
one-year mortality is estimated to be between 
22% and 33% [2]. The incidence of hip frac-
tures is increasing in many countries [3], and 
the percentage of elderly population at risk for 
falls and subsequent hip fractures is on a mul-
tifold rise as well [4]. Studies have shown that 
the incidence worldwide was 1.26 million in 
1990 and is expected to increase to 4.5 million 
by 2050 [5]. In addition to the high periopera-
tive mortality and morbidity, hip fracture is 
associated with extensive, expensive rehabili-
tation and loss of independence [6].

Outcome after hip fractures is influenced by 
numerous factors such as preexisting diseas-
es, type of surgery and anesthesia. Anesthesia 
most commonly includes either a general or a 
regional anesthetic. General anesthesia, which 
is induced and maintained by a number of 

drugs, has been associated with much better 
hemodynamic stability than regional anesthe-
sia [7]. Regional anesthesia, usually takes the 
form of a spinal or epidural injection of local 
anesthetic to induce surgical anesthesia, may 
improve outcomes by avoiding intubation and 
mechanical ventilation, significantly reducing 
blood loss and improving postoperative analge-
sia [8]. However, they can both result in side 
effects in geriatric patients. General anesthe-
sia may induce potential complications, such as 
adverse reactions to drugs, increasing pulmo-
nary complication rates, severe hypotension 
and postoperative nausea and vomiting [9, 10]. 
Regional anesthesia can lead to intraoperative 
hypotension, headache, neuronal damage, and 
can be contraindicated in patients with severe-
critical aortic stenosis as well as in severe coag-
ulation disturbances [11]. 

The influence of regional and general anesthe-
sia on postoperative mortality and morbidity of 
the aged patients remains a controversial issue 
in the medical literature. A meta-analysis con-

http://www.ijcem.com


Anesthesia for hip fracture surgery

20296 Int J Clin Exp Med 2015;8(11):20295-20301

ducted by Urwin et al. showed that there were 
marginal advantages for regional anesthesia 
compared to general anesthesia for hip frac-
ture patients on early mortality and risk of deep 
vein thrombosis [12]. While Rashid et al. dem-
onstrated that anesthesia should be tailored to 
individual patient requirements [13]. The pur-
pose of this study is to determine and compare 
the effect of type of anesthesia on early mortal-
ity and other outcomes in patients who received 
general or regional anesthesia for hip fracture 
surgery. 

Materials and methods

Search strategy

A comprehensive literature search was con-
ducted using the electronic database of 
PubMed, Medline and Embase to retrieve relat-
ed articles published between January 2005 
and March 2014. The following key words: 
“anesthesia” or “regional anesthesia” or “gen-
eral anesthesia” AND “hip” or “intertrochanter-
ic” or “femoral neck” or “hip fracture surgery” 
as well as their combinations were used. All 
studies matching the eligibility criteria were 
retrieved, and references were checked for 

other relevant publications. The language was 
limited to English only. The search was focused 
on studies that were conducted in humans. 

Criteria for inclusion and exclusion

The inclusion criteria were as follows: 1) all ran-
domized controlled trials, prospective studies 
and retrospective observational studies com-
paring methods of anesthesia in patients 
undergoing hip fracture surgery; 2) general 
anesthesia versus regional anesthesia; 3) the 
primary outcome measure was mortality (at 
least 30-day mortality); and 4) statistical analy-
sis on an intention-to-treat basis.

The exclusion criteria were: 1) duplicate studies 
from the same authors or laboratories; 2) 
reviews or conference articles; 3) studies with-
out comparable groups; and 4) data can’t be 
extracted.

Quality assessment and data extraction

Two investigators independently extracted data 
and reached a consensus on all of the items. 
Any disagreement was resolved by discussing 
with the third expert. The following information: 

Figure 1. Flow chart of literature screening.
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first author, published-year, country, mean age, 
total number of patients with hip fracture sur-
gery, and total numbers and 30-day mortality in 
general and regional anesthesia groups, was 
extracted from each article.

Data analysis

The overall outcome was measured by odds 
ratio (ORs) and risk ratios (RRs) with their cor-
responding 95% confidence intervals (CIs), 
which were calculated according to the method 
of Woolf [14]. The significance of the pooled 
RRs was determined by the Z test with a P value 
less than 0.05 onsidered statistically signifi-
cant. The I2 test and the Q-statistic test were 
employed to estimate the proportion and the 

degree of heterogeneity of included studies, 
respectively. The fixed-effect model was used 
when the effects are assumed to be homoge-
nous (P-value more than 0.10 for the Q-test and 
I2 less than 50%), otherwise, the random-effect 
model is used when they are heterogeneous 
[15, 16]. Statistical analyses were conducted in 
Review Manager (version 5.2, The Cochrane 
Collaboration). 

Results

Study characteristics

The electronic database search identified 83 
references. Of those, 52 records were excluded 
after title review and 31 articles were judged 

Table 1. Main characteristic of included studies in this meta-analysis
First author Year Country Mean age General Regional Study type

G R Mortality Total Mortality Total
Holt 2008 UK 50-95 50-90 484 7267 664 9368 Retrospective
Shih 2010 China 83.96±3.71 84.93±4.04 5 167 2 168 RCT
Karaca 2012 Turkey 80.6±8.3 77.1±7.8 22 115 4 50 RCT
Neuman 2012 USA 82±9 83±9 325 12904 110 5254 RCT
Wendling 2012 USA ≥65 ≥65 9 222 2 70 Retrospective
Rashid 2013 Pakistan - - 4 107 5 87 RCT
White 2014 UK 82±10 82±10 1066 15666 1345 18955 Retrospective

Figure 2. Risk ratios of mortality between general versus regional anesthesia.

Figure 3. Odd ratios of postoperative complications between general and regional anesthesia group.
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for further review. Following abstracts screened 
for relevance, 17 full-text articles comprehen-
sively assessed against inclusion criteria. 
Overall, the initial search with the keywords and 
the subject terms identified 7 publications that 
met the inclusion criteria and were eligible for 
review. Figure 1 showed the study flow. Of the 7 
articles, two studies were carried out in America 
[2], two in UK [2], one in China [17], one in 
Turkey [18] and one in Pakistan [13]. Our pres-
ent study involved 36448 cases with general 
anesthesia and 33952 cases with regional 
anesthesia. The major characteristics of the eli-
gible publications were reported in Table 1. 

Mortality

No significant heterogeneity between studies 
was detected, and the fixed-effect model was 
employed for calculating the pooled RR. 30-day 
mortality was reported in all 7 studies. Overall, 
we found that the mortality rate was lower in 
general anesthesia cases than that in the 

mortality of patients with hip fracture surgery 
(P=0.055).

Two studies contained the data of 1-year mor-
tality. Our result indicated that the regional 
anesthesia might be little reduced the 1-year 
mortality (RR=1.24, 95% CI=1.01-1.53, P= 
0.04) in a fixed-effect model. 

Postoperative complications

Four articles reported the postoperative com-
plications, including pulmonary complications, 
deep venous thromboembolism and cardiovas-
cular complication. As shown in Figure 3, there 
is no difference in postoperative complications 
in geriatric patients undergoing regional or gen-
eral anesthesia for repair of hip fracture 
(OR=1.28, 95% CI=0.81-2.03, P=0.28).

Sensitivity analysis and publication bias

For this meta-analysis, a single study was omit-
ted once a time to evaluate whether each study 

Figure 5. Publication bias analysis of included studies.

Figure 4. Sensitivity analysis of whether the pooled RR was affected by each single study.

regional cases (5.3% vs. 
6.3%). As shown in Figure 2, 
our results demonstrated that 
general anesthesia was not 
associated with a statistically 
significant increased risk of 
mortality in patients with hip 
fracture surgery when com-
paring cases with regional 
anesthesia (RR=0.98, 95% 
CI=0.92-1.04, P=0.48), indi-
cating that type of anesthesia 
may not be a factor for hip 
fracture surgery mortality.

Only one study reported the 
120-day mortality, and the 
result also showed that there 
was no difference between 
two types of anesthesia in 
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influenced the overall results. Our result 
showed that the risk ratio was not significantly 
affected by omitting any single study. But when 
study of Neuman et al. was excluded from this 
meta-analysis, the heterogeneity between 
studies was decreased (I2=4%, P=0.39) as 
shown in Figure 4.

The funnel plot for this meta-analysis of the 
effect of regional or general anesthesia in 
patients with hip fracture surgery revealed no 
evidence of asymmetry (P>0.10, Figure 5). 
Thus, there was no publication bias in this 
meta-analysis.

Discussion

Our meta-analysis did not find any significant 
difference in 30-day mortality and postopera-
tive complications between patients who 
received general anesthesia compared with 
spinal anesthesia for surgical repair of hip frac-
ture (P>0.05). 

Hip fracture, a disease with declining physiolog-
ical function, is an international public health 
problem [19]. Its prevalence are estimated to 
rise in line with demographic changes in popu-
lation, and the median age is currently rising 
[20]. 

The choice of anesthesia for various surgical 
procedures remains a debate [21]. For multiple 
co-morbid conditions of hip fracture surgery, 
patients were very likely to develop anesthesia-
related complications. General anesthesia is 
referred to the use of a variety of intravenous 
and or inhalation drugs to render the patient 
unconscious. It could lead to fewer cerebrovas-
cular accidents and shorter the time of anes-
thesia when compared to regional anesthesia 
[22]. Regional anesthesia is referred to the 
injection of a local anesthetic into the epidural 
or subarachnoid space at the lumbar spine. It is 
related with significantly decreased the early 
mortality, and reduced the cases of deep vein 
thrombosis, acute postoperative confusion as 
well myocardial infarctions, pneumonia, fatal 
pulmonary embolisms, and less postoperative 
hypoxia [23]. The general versus regional anes-
thesia debate is an age-old issue that has 
brought about few clear answers [24]. The sur-
gical outcomes were influenced by multiple fac-
tors such as the patient, the method of regional 
and general anesthesia, the surgery, and the 
quality of perioperative care [25].

Outcomes are relatively poor and have not 
improved greatly over the last 20 years [26]. 
The 30-day mortality rate is considered a care-
quality indicator following hip fracture surgery, 
and it is divided into 4 separate outcome cate-
gories: mortality, total complications, minor 
complications, and major complications [27]. 
Its incorporation into the latest national data-
base report allows inter-hospital comparison of 
management for hip fracture surgery patients 
[28]. Luger et al. suggest that regional anesthe-
sia is the preferred technique, but only with lim-
ited evidence [29]. Neuman et al. demonstrat-
ed that regional anesthesia is corrected with a 
lower inpatient mortality and pulmonary com-
plications when compared with general anes-
thesia [30]. 

General anesthesia or spinal anesthesia as 
definitions of anesthesia might be too broad in 
the context of hip fracture repair. It may dis-
guise differences between techniques of well-
performed or not for anesthesia. Recent study 
has found that the use of regional anesthesia 
was not reduced the 30-day mortality but was 
corrected with a modestly shorter length of 
stay when compared with general anesthesia 
{Neuman, 2014 #651}. And another study 
showed that regional anesthesia was associat-
ed with significantly greater odds of minor and 
total perioperative complications compared 
with general anesthesia {Whiting, 2015 #652}. 
Basques et al. found that there was no clear 
overall advantage of one type of anesthesia 
over the other for patients aged 70 years and 
older with a fracture of the hip, and surgeons 
should be aware of the specific risks and ben-
efits associated with each type {Basques, 2015 
#653}. Parker et al. suggested that there was 
no notable difference in the outcomes of hospi-
tal stay, need for blood transfusion or post-
operative complications between groups 
{Parker, 2015 #654}. Furthermore, there is 
great variation in anesthetic technique for hip 
fracture surgery [31]. 

There were several limitations in our study. 
Firstly, some of the included studies involved 
only small numbers of patients and limited out-
come measures. Secondly, another difference 
was that of trial design among the reviewed 
articles [32]. Thirdly, more anesthesia-sensitive 
outcomes, such as hypotension, pain, postop-
erative confusion and respiratory infection 
should be involved in outcomes. Finally, calcu-
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lation of pooled estimates for hip fracture sur-
gery is challenging.

In conclusion, our results showed that types of 
anesthesia were not found to affect surgical 
outcomes in the two study groups. However, 
additional research with well-designed and 
large sample sizes is needed to be tailored to 
individual patient requirements to optimize.
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