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Abstract: Objective: To evaluate the clinical effects of general anesthesia and intraspinal anesthesia on total hip 
arthroplasty. Methods: A total of 110 patients who underwent unilateral total hip arthroplasty in our hospital were 
randomly divided into the observation group and the control group, with 55 patients in each group. The observa-
tion group was given intraspinal anesthesia, while the control group was given general anesthesia. The excellent 
anesthesia rate, intraoperative blood pressure, intraoperative heart rate, observation time in the postoperative re-
covery room, the incidence of complications and hospitalization time were observed and compared between the two 
groups. Results: Compared with the control group, the excellent anesthesia rate of the observation group increased 
(P<0.05). The observation time in the postoperative recovery room, intraoperative blood pressure, intraoperative 
heart rate and incidence of complications in the observation group were lower than those in the control group (all 
P<0.05). The hospitalization time of the observation group was significantly shorter than that of the control group 
(P<0.05). Conclusion: Intraspinal anesthesia in total hip arthroplasty can significantly improve the excellent anes-
thesia rate, help maintain the intraoperative blood pressure and heart rate and reduce the observation time in the 
postoperative recovery room, incidence of complications and hospitalization time of patients, which can be recom-
mended in clinical application.
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Introduction

Hip diseases such as femoral head necrosis 
and femoral neck fractures can affect the 
patients’ motor function and even lead to dis-
ability of the affected limb, can severely affect 
the patients’ quality of life [1-3]. Epidemio- 
logical surveys show that the elderly are the 
high-risk population of hip diseases due to 
osteoporosis, old age and drug use [4-8]. In 
China, the incidence of hip diseases is close  
to 10% in people over 60 years old, and is 
increasing with the aging population. Hip dis-
eases are one of the primary orthopedic dis-
eases affecting the elderly’s health in China  
[9, 10].

Total hip arthroplasty is an effective treatment 
for hip diseases, and adequate anesthesia is 
essential for implementing the operation [11]. 

In the past, general anesthesia was consider- 
ed to be the gold standard for hip surgery. 
However, recent studies have shown that  
elderly patients with hip diseases are often 
accompanied with cardiovascular and cerebro-
vascular diseases, which increases the inci-
dence of adverse anesthetic events, while in- 
traspinal anesthesia can reduce the incidence 
of the above adverse events to a certain extent 
[12, 13]. In this study, we compared the clinical 
effects of general anesthesia and intraspinal 
anesthesia in total hip arthroplasty, hoping to 
provide more evidence-based bases for opti-
mizing clinical anesthesia in hip surgery.

Materials and methods

General information

One hundred and ten patients who underwent 
total hip arthroplasty in our hospital from 
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January 2019 to December 2020 were recruit-
ed in this prospective study. The patients were 
randomly divided into the observation group 
and the control group, each group containing 
55 patients. The observation group received 
intraspinal anesthesia, while the control group 
received general anesthesia.

The inclusion criteria were: 18-70 years old;  
No contraindications to intraspinal anesthesia; 
No contraindications to general anesthesia; 
Preoperative ASA class II-III (according to the 
patient’s constitution and the risk of surgery, 
the ASA classification divided the patient’s  
preoperative condition into six classes, higher 
class indicating a higher risk of surgery) [14]. 
Unilateral hip surgery. The exclusion criteria 
were: A history of hip surgery; Opioid addicts; 
Dysfunction of liver, kidney, brain or other  
major organs; Preoperative infection; Coagu- 
lation dysfunction; Mental diseases. All pa- 
tients agreed to this study and signed the 
informed consent. This study was approved by 
the Ethics Committee of our hospital.

Surgical methods

Preoperative preparation. All patients in the 
two groups received routine preoperative prep-
aration. The night before the operation, pati- 
ents were given 10 mg of diazepam (5 mg/tab-
let, Chengdu Beite Pharmaceutical Co., Ltd., 
China), fasted for 8 h and deprived of water for 
4 h. Half an hour before the operation, pati- 
ents were intramuscularly injected with pheno-
barbital (Harbin Pharmaceutical Group, China) 
to relieve the tension and atropine (Changchun 
Changhong Pharmaceutical Co., Ltd., China) to 
reduce the secretion of various glands.

General anesthesia in the control group: In our 
hospital, midazolam (Enha Medicine, Hebei, 
China), sufentanil (Renfu Pharmaceutical Co., 
Ltd., Yichang, China), cis-atracurium (Dongying 
Pharmaceutical Co., Ltd., Jiangsu, China) and 
propofol (AstraZeneca Pharmaceuticals Co., 
Ltd., the United States) were used for general 
anesthesia. The endotracheal tube with an 
appropriate diameter was used for tracheal 
intubation. The dosage of narcotic drugs was 
adjusted according to the depth of anesthesia, 
the degree of muscle relaxation and operation 
progress.

Intraspinal anesthesia in the observation 
group: The main operation of intraspinal anes-

thesia was as follows. L2-L3 was taken as the 
puncture point, and the puncture depth was 4 
cm. Levobupivacaine was used for the nerve 
block, and T10 was selected as the anesthe- 
sia plane. The dosage of drugs was adjusted 
according to the intraoperative situation.

Outcome measures

Primary outcome measures: Excellent anes- 
thesia rate. According to the degree of muscle 
traction, the anesthesia effect was divided  
into three grades: excellent, good and poor. 
Muscles in complete relaxation and no pain in 
muscle traction were considered excellent. 
Slight discomfort in muscle traction which did 
not interrupt the operation was considered 
good. Severe discomfort in muscle traction  
was considered poor. The excellent anesthesia 
rate (%) = (excellent cases + good cases)/total 
cases *100 [15].

Secondary outcome measures: The secondary 
outcome measures included intraoperative 
mean blood pressure and heart rate, the inci-
dence of complications, observation time in  
the postoperative recovery room and hospital-
ization time. Complications included tachycar-
dia, hypotension and infection. The observa- 
tion time in the postoperative recovery room 
referred to the time when the patients entered 
the recovery room after completing the opera-
tion until their condition was stable and left  
the recovery room. The hospitalization time 
referred to the time from hospitalization to 
discharge.

Statistical analysis

All data were analyzed by SPSS 22.0 statisti- 
cal analysis software. The measurement data 
were displayed as mean ± standard deviation  
(
_
x  ± sd), and the comparison between the two 

groups was conducted by independent t-test. 
The enumeration data were displayed as (n, %), 
and the comparison between the two groups 
was conducted by the χ2 test. P<0.05 was con-
sidered statistically significant.

Results

Comparison of general information between 
the two groups

General information such as age, gender, ASA 
class, affected limb and etiology showed no 
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statistical significance and was comparable be- 
tween the two groups (all P>0.05). See Table 1.

Comparison of excellent anesthesia rate be-
tween the two groups

The excellent anesthesia rate in the observa-
tion group was higher than that in the control 
group (P<0.05), which preliminarily showed 
that intraspinal anesthesia could improve the 
excellent anesthesia rate. See Table 2.

Comparison of intraoperative blood pressure 
and heart rate between the two groups

The mean values of systolic blood pressure, 
diastolic blood pressure and heart rate in the 

showed that intraspinal anesthesia could re- 
duce the incidence of complications in pati- 
ents after total hip arthroplasty to a certain 
extent. See Table 4.

Discussion

Total hip arthroplasty is one of the common 
orthopedic operations in clinical practice. It  
can relieve the pain of patients’ hip joint, cor-
rect deformity, restore its function and ulti-
mately improve the patients’ quality of life; 
thus, it is widely used in hip joint diseases  
such as osteoarthritis and traumatic arthritis 
[16]. Hip joint diseases are common in the 
elderly who are combined with various basic 

Table 1. Comparison of general information between the two 
groups (n, 

_
x  ± sd)

Group Observation 
group (n=55)

Control 
group (n=55) t/χ2 P

Gender (male/female) 30/25 27/28 0.146 0.703
Age (years) 61.2±4.3 60.9±4.7 0.349 0.728
Preoperative ASA classification 0.940 0.330
    Class II 19 25
    Class III 36 30
Affected limb 0.036 0.849
    Left 29 27
    Right 26 28
Etiology 0.636 0.425
    Femoral neck fractures 17 22
    Femoral head necrosis 38 33

Table 2. Comparison of excellent anesthesia rate between the two 
groups (n, %)

Group
Anesthesia effect Excellent  

anesthesia rate (%)Excellent Good Poor
Observation group (n=55) 25 28 2 96.36
Control group (n=55) 21 24 10 81.82
χ2 4.583
P 0.032

observation group were sig-
nificantly lower than those  
in the control group (all P< 
0.05), which indicated that 
intraspinal anesthesia was 
more helpful to the stability 
of blood pressure and heart 
rate in patients undergoing 
total hip arthroplasty to a 
certain extent. See Table 3.

Comparison of observation 
time in the postoperative 
recovery room and hospital-
ization time between the two 
groups

The observation time in the 
postoperative recovery room 
and total hospitalization  
time in the observation 
group were lower than those 
in the control group (both 
P<0.05), which preliminarily 
indicated that intraspinal 
anesthesia could promote 
the postoperative recovery 
of patients after total hip 
arthroplasty. See Figures 1, 
2.

Comparison of incidence of 
complications between the 
two groups

The incidence of complica-
tions in the observation 
group was lower than that  
in the observation group 
(P<0.05), which preliminarily 

Table 3. Comparison of intraoperative blood pressure and heart 
rate between the two groups (

_
x  ± sd)

Group
Systolic blood 

pressure 
(mmHg)

Diastolic blood 
pressure 
(mmHg)

Heart rate 
(beats per 

minute)
Observation group (n=55) 99.8±9.7 78.3±6.5 82.4±2.6
Control group (n=55) 105.2±8.6 81.3±6.4 89.8±3.0
t 3.089 2.439 13.824
P 0.003 0.016 0.000
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diseases. Therefore, the appropriate anesthe-
sia method is of great significance to the peri-
operative medical safety of patients [17].

In general anesthesia, anesthetics enter the 
body through the respiratory tract and veins to 
inhibit the central nervous system, while intra-
spinal anesthesia mainly acts on the local 
nerve roots to cooperate with the operation 
process [18]. Although general anesthesia can 
achieve an appropriate anesthetic effect, it  
has a certain degree of inhibition on cardiovas-
cular, respiratory and digestive systems, which 
increases the insecurity of surgery to a certain 
extent. Intraspinal anesthesia increases the 
safety of surgery due to local nerve block [19].

The results of this study showed that the ex- 
cellent anesthesia rate and the stability of cir-
culation in the observation group were better 
than those in the control group, which was 
closely related to the fast onset and simplified 
operation procedure of intraspinal anesthesia 
and it showed better anesthesia effect than 
that of sensory nerve sympathetic block. Me- 
anwhile, the patients are conscious and less 
affected in their circulatory system during in- 
traspinal anesthesia, and the route of intraspi-

nal administration is less stimulating than in- 
travenous administration, which improves the 
stability of hemodynamics. The results of this 
study conformed with previous research con-
clusions about the excellent anesthesia rate 
and circulatory stability of intraspinal anesthe-
sia [20, 21].

This study also showed that intraspinal anes-
thesia could reduce observation time in the 
postoperative recovery room and hospitali- 
zation time. The reason may be that general 
anesthesia increases the postoperative recov-
ery time and hemodynamic observation time, 
thus prolonging the observation time in the 
postoperative recovery room. Tracheal intuba-
tion in general anesthesia may lead to respira-
tory tract infection, increase the hospitaliza- 
tion time of patients, which has been reported 
previously [22].

As to the safety of the two anesthesia meth- 
ods, the results of this study showed that the 
incidence of complications of intraspinal anes-
thesia was lower than that of general anesthe-
sia, which was related to the weak inhibition of 
circulation, respiratory and digestive systems 
and the exemption of tracheal intubation relat-
ed complications in intraspinal anesthesia. A 
previous study also observed the low inciden- 
ce of complications in spinal anesthesia [23].

This study still has some shortcomings. It was  
a single-center study with a small number of 
enrolled patients. A multi-center large-sample 

Figure 1. The observation time in the postoperative 
recovery room of the two groups. Compared with the 
observation group, *P<0.05.

Figure 2. The hospitalization time of the two groups. 
Compared with the observation group, *P<0.05.
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study should be conducted to further confirm 
the clinical effect of intraspinal anesthesia in 
total hip arthroplasty. Long-term follow-up of 
anesthesia-related indicators should also be 
taken into consideration, which is an essential 
supplement to the observation of the clinical 
effect of intraspinal anesthesia.

In conclusion, compared with general anesthe-
sia, intraspinal anesthesia can increase the 
excellent anesthesia rate, stabilize hemody-
namics, reduce the incidence of complications 
and promote the recovery process of patients.

Disclosure of conflict of interest

None.

Address correspondence to: Yiming Dong, Depart- 
ment of Anesthesiology, The Second People’s 
Hospital of Dongying, No. 28 Changchun Road, 
Dawang Town, Guangrao County, Dongying 257- 
335, Shandong Province, China. Tel: +86-0546-
6625571; E-mail: dongyiming6611@163.com

References

[1]	 Hall M, Fox A, Bonacci J, Metcalf BR, Pua YH, 
Diamond LE, Allison K, Wrigley TV and Bennell 
KL. Hip joint kinematics and segment coordi-
nation variability according to pain and struc-
tural disease severity in hip osteoarthritis. J 
Orthop Res 2020; 38: 1836-1844.

[2]	 You Y, Cai M, Lin J, Liu L, Chen C, Wang Y and 
Cai Y. Efficacy of needle-knife combined with 
etanercept treatment regarding disease activ-
ity and hip joint function in ankylosing spon- 
dylitis patients with hip joint involvement: a 
randomized controlled study. Medicine (Balti-
more) 2020; 99: e20019.

[3]	 Moghadam M, Parsa A, Hassani M, Mirzaie M 
and Shojaei R. Hip joint trevor disease: litera-
ture review and a case report. Int J Pediatr 
2018; 6: 6809-6814.

[4]	 Tudor RC, Vendemmia N, Pertea M, Badulescu 
V, Nechita A and Ciubara A. Depression and 
poor functional results in elder patients with 
hip fracture. Brain 2019; 10: 60-65.

[5]	 Gardea-Reséndez M, Kawas-Valle O, Peña-
Martínez VM and Barragán-Rodríguez A. Psy-
chosocial profile of mexican elders hospital-
ized for fall-related hip fracture. Rev Salud 
Publica (Bogota) 2019; 21: 181-186.

[6]	 Chen CH, Lin SY, Hsu YF, Ho CJ and Wang YH. 
Specialized hip surgeons and treatment of un-
derlying disease after discharge reduces one-
year mortality in elder hip fracture. Osteoporos 
Sarcopenia 2017; 3: S13-S14.

[7]	 Roth A and Tingart M. Atraumatic femoral head 
necrosis in adults. Oper Orthop Traumatol 
2020; 32: 87-88.

[8]	 Leibold CS, Schmaranzer F, Siebenrock KA and 
Steppacher SD. Femoral osteotomies for the 
treatment of avascular necrosis of the femoral 
head. Oper Orthop Traumatol 2020; 32: 116-
126.

[9]	 Wang SF, Ji QH, Qiao XF, Zhao P, Xue Y and Li 
YB. Efficacy of artificial femoral head replace-
ment for femoral head avascular necrosis. 
Medicine (Baltimore) 2019; 98: e15411.

[10]	 Chen G, Xie Y, Liu Y, Jin S, Chen Z, Zhang P, Shi 
P, Zhu J, Deng J, Liang H and Zhou C. Taohong 
Siwu decoction for femoral head necrosis: a 
protocol for systematic review. Medicine (Balti-
more) 2020; 99: e19368.

[11]	 Sodhi N and Mont MA. Survival of total hip re-
placements. Lancet 2019; 393: 613.

[12]	 Lichte P, Kobbe P, Pishnamaz M and Hildeb-
rand F. Traumatic periprosthetic fractures in 
patients with total hip replacement. Un-
fallchirurg 2019; 122: 885-900.

[13]	 Modig J, Borg T, Karlström G, Maripuu E and 
Sahlstedt B. Thromboembolism after total hip 
replacement: role of epidural and general an-
esthesia. Anesth Analg 1983; 62: 174-180.

[14]	 Apfelbaum JL and Connis RT. The American So-
ciety of Anesthesiologists practice parameter 
methodology. Anesthesiology 2019; 130: 367-
384.

[15]	 Kabutan K, Mishima M, Takehisa S, Morimoto 
N and Taniguchi M. Postoperative pancreatitis 
after total hip replacement under general an-
esthesia. Masui 2000; 49: 309-311.

[16]	 Flouzat Lachaniette CH. Long-term surveil-
lance of hip replacements. Rev Prat 2019; 69: 
1147-1150.

Table 4. Comparison of incidence of complications between the two groups (n, %)

Group
Complication

Total incidence (%)
Tachycardia Hypotension Infection

Observation group (n=55) 8 3 1 21.82 (12/55)
Control group (n=55) 15 7 3 45.45 (45/55)
χ2 5.864
P 0.015



Use of intraspinal anesthesia to improve perioperative conditions of patients

8246	 Am J Transl Res 2021;13(7):8241-8246

[17]	 Matharu GS, Garriga C, Rangan A and Judge A. 
Does regional anesthesia reduce complica-
tions following total hip and knee replacement 
compared with general anesthesia? An analy-
sis from the National Joint Registry for Eng-
land, Wales, Northern Ireland and the Isle of 
Man. J Arthroplasty 2020; 35: 1521-1528, 
e1525.

[18]	 Whitaker EE and Williams RK. Epidural and 
spinal anesthesia for newborn surgery. Clin 
Perinatol 2019; 46: 731-743.

[19]	 Hyuga S, Sakamoto A, Kawamata T, Shimizu T 
and Kawamata M. Case of parturient who un-
derwent resection of a spinal tumor. Masui 
2013; 62: 609-612.

[20]	 Donauer K, Bomberg H, Wagenpfeil S, Volk T, 
Meissner W and Wolf A. Regional vs. general 
anesthesia for total knee and hip replacement: 
an analysis of postoperative pain perception 
from the international pain out registry. Pain 
Pract 2018; 18: 1036-1047.

[21]	 Lee YC, Park SJ, Kim JS and Cho CH. Effect of 
tranexamic acid on reducing postoperative 
blood loss in combined hypotensive epidural 
anesthesia and general anesthesia for total 
hip replacement. J Clin Anesth 2013; 25: 393-
398.

[22]	 Borghi B, Casati A, Iuorio S, Celleno D, Michael 
M, Serafini P, Pusceddu A and Fanelli G. Fre-
quency of hypotension and bradycardia during 
general anesthesia, epidural anesthesia, or 
integrated epidural-general anesthesia for to-
tal hip replacement. J Clin Anesth 2002; 14: 
102-106.

[23]	 Mauermann WJ, Shilling AM and Zuo Z. A com-
parison of neuraxial block versus general an-
esthesia for elective total hip replacement: a 
meta-analysis. Anesth Analg 2006; 103: 1018-
1025.


