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Abstract: Objective: To observe the efficacy of ultrasound-guided nerve block combined with general anesthesia
in lower limb fracture surgery and to explore its effect on patients’ quality of recovery from anesthesia. Methods:
Seventy-four patients with lower limb fracture who received lower limb fracture surgery were divided into two groups:
the control group (which received an application of general anesthesia) and the research group (which received an
application of ultrasound-guided nerve block combined with general anesthesia). Results: No significant differences
were found in the patients’ heart rates (HR) at T1-T5 or in their oxygen saturation (Sp0O,) levels at T1 and T2 in the
two groups (both P>0.05). The SpO, levels at T3-T5 in the research group were lower than they were in the control
group (T3 and T4: P<0.01; T5: P<0.05). The patients in the research group showed less agitation (P<0.01), higher
Steward recovery scores (P<0.05), a shorter mean operation time and length of stay (both P<0.05), smaller intra-
operative blood loss (P<0.05), lower treatment costs (P<0.05), lower coagulation function-related indicator levels at
1 h during the operation and at the time of removing the laryngeal mask (P<0.05), and lower visual analogue pain
scale scores (P<0.01) compared with the control group. Conclusion: Ultrasound-guided nerve block combined with
general anesthesia in lower limb fracture surgery can significantly reduce intraoperative hemodynamic fluctuation,
agitation, and patients’ visual analogue pain scale scores, and improve the quality of recovery from anesthesia.
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sia have strict requirements for patients’ body
position. It is difficult to maintain patients with
lower limb fracture in an accurate position due
to local pain. The hyperostosis in many elderly

Introduction

The number of patients who suffer from lower
limb fracture is increasing. Lower limb fracture

seriously affects patients’ minds and bodies.
The goal of nerve block is to accurately locate
the nerve to ensure the adequate diffusion of
anesthetics in the predetermined region. Ul-
trasound guidance can distinctly increase the
accuracy of nerve block in lower limb fracture
surgery, improving the anesthetic effect. Low-
er limb fracture surgery can be carried out on
the basis of spinal anesthesia, epidural anes-
thesia, or nerve block anesthesia. However,
single nerve block easily leads to an incomple-
te block, impeding a smooth operation. More-
over, spinal anesthesia and epidural anesthe-

patients tends to increase the difficulty of the
puncture, increasing the surgical risk and the
probability of complications [1]. Therefore, it is
vital to choose the right anesthesia method
and take some auxiliary measures. In this stu-
dy, we applied ultrasound-guided nerve block
combined with general anesthesia in lower
limb fracture surgery and analyzed its effect
on patients’ quality of recovery from anesthe-
sia to provide a scientific basis for the clinical
treatment of patients with lower limb fracture.
In this study, 74 patients with lower limb frac-
ture admitted to The First Affiliated Hospital of
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Anhui Medical University from March 2018 to
September 2019 were selected as the study
cohort and received routine general anesthe-
sia with or without ultrasound-guided nerve
block.

Materials and methods
General data

Seventy-four patients with lower limb fracture
who were admitted to The First Affiliated Hos-
pital of Anhui Medical University from March
2018 to September 2018 were selected. All
the patients received lower limb fracture sur-
gery in The First Affiliated Hospital of Anhui
Medical University and were randomly divided
into two groups.

Inclusion criteria: All the patients met the clini-
cal diagnostic criteria for lower limb fracture
through an imagological examination; anesthe-
sia risk scoring before the surgery showed that
the patients were at levels II-lll [2]; patients
who did not have a history of limb surgery;
patients who were well-informed the study and
signed the informed consent form. Exclusion
criteria: Patients with a bleeding tendency;
patients with coagulation insufficiency or disor-
der; patients with tumors; patients with severe
organ insufficiency and dysfunction; patients
with infections.

There were 37 patients in the control group,
including 20 males and 17 females, aged
25-57 with an average age of 51.9+1.5, am-
ong whom there were 17 patients with ankle
fractures, 15 patients with tibiofibula fractur-
es, and 5 patients with patellar fractures. The-
re were 37 patients in the research group, in-
cluding 21 males and 16 females, aged 24-57
with an average age of 51.5+1.3, among whom
there were 18 patients with ankle fractures, 15
patients with tibiofibula fractures, and 4 pa-
tients with patellar fractures. There were no
differences in the general data in the two gr-
oups (P>0.05). This study obtained approval
from the Ethics Committee of The First Affiliat-
ed Hospital of Anhui Medical University.

Methods

The patients in the control group received gen-
eral anesthesia. Their vital signs were closely
monitored after they entered the operating
room. Then anesthesia induction was perfor-
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med using a slow injection of 0.15 mg/kg cisa-
tracurium (Jiangsu Hengrui Pharmaceutical
Co. Ltd., China), 3 ug/kg fentanyl (Jiangsu Nhwa
Pharmaceutical Co. Ltd., China), 1 mg/kg-1.5
mg/kg propofol (Sichuan Shule Pharmaceuti-
cal Co. Ltd., China), 0.05 mg/kg midazolam
(Jiangsu Jiuxu Pharmaceutical Co. Ltd., China)
and 0.5 mg penehyclidine hydrochloride (Ch-
engdu List Pharmaceutical Co. Ltd., China). The
patients inhaled oxygen through face masks.
After the patients lost consciousness and ma-
intained good muscle relaxation, the laryngeal
mask was inserted and connected to the an-
esthesia machine to control their breathing.

The patients in the research group received
general anesthesia combined with an ultra-
sound-guided nerve block. The dose and meth-
ods of medication for anesthesia induction in
the research group were the same as those in
the control group. The patients inhaled ox-
ygen through face masks. After the patients
lost consciousness and maintained good mu-
scle relaxation, a laryngeal mask was inserted
and connected to the anesthesia machine to
control their breathing. Then the patients’ sci-
atic and femoral nerves were blocked using
ultrasound guidance. Specific methods: The
location about 2 cm outside the femoral artery
and about 2 cm from the coterminous site of
the anterior superior spine and the pubic tu-
bercle was selected as the puncture point,
and then 15 mL ropivacaine hydrochloride
(0.375%) (Hebei Yipin Pharmaceutical Co. Ltd.,
China) was slowly injected. The specific meth-
ods for blocking the sciatic nerve: The patients
were placed in a lateral position; the puncturing
was performed at the highest point of the
greater trochanter of the femur and the midline
of the line connecting the sacral hiatus; the
puncture site was viewed directly using ultra-
sound guidance, and then 15 mL ropivacaine
hydrochloride (Hebei Yipin Pharmaceutical Co.
Ltd., China) was slowly injected. During sur-
gery, 0.05 ug/kg/h remifentanil (Yichang Hu-
manwell Pharmaceutical Co. Ltd., China) and
1-8 mg propofol (Jiangsu Nhwa Pharmaceutical
Co. Ltd., China) were continuously pumped. At
the same time, the patients were given inter-
mittent intravenous injections of 5 mg cisatra-
curium to administer anesthesia. At 5 min
before the end of the surgery, the drugs were
stopped. The laryngeal mask was removed af-
ter the patient regained consciousness and
spontaneously began breathing. If the pati-
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ent’s blood pressure was elevated or lowered
more than 20% of the base value during sur-
gery, fluid infusion was performed, and ephed-
rine (Guiyang Xinglintang Pharmaceutical Co.
Ltd., China) or nitroglycerin (Shandong Xinyi
Pharmaceutical Co. Ltd., China) was used for
the symptomatic intervention. If the heart rate
was less than 50 beats/min, the patient was
given atropine (Jiaozuo Furuitang Pharmaceu-
tical Co. Ltd., China).

Outcome measurements

The related hemodynamic parameters at the
different time points, including oxygen satura-
tion (Sp0,) and heart rate (HR), were compar-
ed between the two groups. T1: Before anes-
thesia induction; T2: after anesthesia induc-
tion; T3: at the time of inserting the laryngeal
mask; T4: 30 min after inserting the laryngeal
mask; T5: 1 h after inserting the laryngeal mask
[3]. The hemodynamic parameters were recor-
ded with an electrocardiogram monitor.

The quality of the recovery from anesthesia
in the two groups was compared and evaluat-
ed by the degree of agitation after the reco-
very from anesthesia and was classified into
one of five grades. Grade 5: The enforcement
measures were performed on the patient;
grade 4: the patient was intensely agitated
and difficult to comfort; grade 3: the patient
was crying and agitated; grade 2: the patient
was quiet and conscious; grade 1: the patient
was asleep [4]. The recovery situations in the
two groups were compared using the Ste-
ward Recovery Rating Scale, which includes
three main items: activity, breathing, and con-
sciousness. Each item is scored from 0-3, and
the highest possible score is 9. The higher the
score, the better the recovery.

The related surgical and therapeutic parame-
ters including the length of the operation, the
intraoperative blood loss, the length of stay,
and the treatment costs were compared bet-
ween the two groups.

The coagulation function-related indicators,
including the activated partial thromboplastin
time, the prothrombin time, and the thrombin
time were compared in the two groups. 5 mL
venous blood was drawn after the patients
entered the operating room, at 1 h during sur-
gery, and at the time of removing the laryngeal
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mask, respectively. Then blood was tested us-
ing a biochemistry analyzer [5].

The pain situations were compared in the two
groups. The pain situation was assessed using
a visual analogue pain scale before and after
the treatment. The score range was 0-10. The
higher the score, the more severe the pain [6].

Statistical analysis

All the data in this study were analyzed using
SPSS 22.0 statistical software. The enumera-
tion data that conformed to a normal distribu-
tion were shown as %; the measurement data
were expressed as X * sd. The comparisons
between groups were carried out using x? and
T tests. P<0.05 indicated a statistically signifi-
cant difference.

Results

Comparison of the hemodynamics at different
time points

No significant differences were observed in
the HR at T1-T5 or in the SpO, levels at T1 and
T2 in the two groups (both P>0.05). The
SpO0, levels at T3-T5 in the research group were
lower than they were in the control group (T3
and T4: P<0.01; T5: P<0.05, Table 1 and Figure
1).

Comparisons of the agitation degrees and the
Steward recovery scores

The degree of agitation in the research group
was lower than it was in the control group
(P<0.01), but the Steward recovery scores
were higher in the research group than they
were in the control group (P<0.05, Table 2 and
Figure 2).

Comparisons of the relevant surgical and
therapeutic parameters

The patients in the research group had
shorter mean operation times and lengths of
stay, smaller intraoperative blood losses, and
lower treatment costs, compared with the con-
trol group (all P<0.05, Table 3 and Figure 3).

Comparison of the coagulation function indica-
tors

The relevant coagulation function indicator lev-
els at 1 h during surgery and at the time of
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Table 1. Comparison of hemodynamics at different time points (X + sd)

Group T1 T2 T3 T4 5

SpO, (%) Control 98.22+1.31 69.35+9.42 85.53+10.33 84.24+10.73 84.22+10.12
Research  97.83+1.80 70.3248.51 76.72+10.65 77.9249.84 75.23+£8.75

/ 1.231 1.006 12.679 12.567 12.904

P / 0.068 0.058 0.0012 0.0014 0.016
HR (beats/min) Control 76.31+9.02 98.23+1.14  98.92+1.61 98.02+1.52 97.95+1.41
Research  77.7319.61 98.63+1.32  98.61+1.42 98.14+1.85 98.93+1.42

T / 1.458 1.333 1.400 1.389 1.238

P / 0.678 0.112 0.234 0.126 0.128

Note: T1: Before anesthesia induction; T2: after anesthesia induction; T3: at the time of inserting the laryngeal mask; T4: 30
min after inserting the laryngeal mask; T5: 1 h after inserting the laryngeal mask; HR: heart rate; SpO,: oxygen saturation.

A -e- Control group
120~ -= Research group
100+

& 80+ x

Q

o 604

7
404
20 T L] L] Ll L]

1 2 3 4 5
Time point

B -e- Control group
120- -=- Research group

3 1004

E

S 804

-

4

I 60
40 L) L) L] L L]

1 2 3 E 5
Time point

Figure 1. The SpO, levels and HR at different time
points. A: SpO,; B: HR (beats/min). Compared with
the control group, "P<0.05, *"P<0.01. Time points:
T1: Before anesthesia induction; T2: after anesthe-
sia induction; T3: at the time of inserting the laryn-
geal mask; T4: 30 min after inserting the laryngeal
mask; T5: 1 h after inserting the laryngeal mask; HR:
heart rate; Sp0,: oxygen saturation.

removing the laryngeal mask were lower in the
research group than they were in the control
group (P<0.05, Table 4).
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Comparison of the visual analogue pain scale
scores

The visual analogue pain scale scores in the
research group were lower than they were in
the control group after the treatment (P<0.01,
Table 5 and Figure 4).

Discussion

Lower limb fracture mainly occurs in young
adults in the clinic. Long-term bedrest due to
fracture significantly increases the risk of low-
er limb venous thrombosis and urinary tract
infections [7, 8]. Therefore, it is very important
to choose the right anesthesia method [9, 10].
With the development of anesthesiology, ner-
ve block has been widely used in clinical prac-
tice, with the advantages of few surgical con-
traindications and postoperative complications
and no large effect on the patients’ respiratory
and circulatory systems [11, 12].

Nerve block has little effect on patients’ sys-
tems and few contraindications and has been
widely used in the clinical treatment of lower
limb fractures recently [13, 14]. The lower
limbs are mainly innervated by the femoral
and sciatic nerves, and nerve block anesthesia
can anesthetize most parts of the lower limbs
[15, 16]. Relevant studies have indicated that
nerve localization is the key to ensuring the
efficacy of nerve block, and accurate cathet-
er placement into the nerve area significantly
reduces damage to the peripheral blood ves-
sels, nerves and tissues and achieves a good
anesthetic effect [17].

Conventional nerve block is blinded, is highly
difficult to localize, and is unable to confirm the
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Table 2. Comparisons of the agitation degree and the Steward

recovery scores (n)

combined with ultrasound-gui-
ded nerve block in patients

Grade Grade Grade Grade Grade Steward recovery

with lower limb fracture sur-

Group n 1 2 3 4 5 scores gery can effectively reduce
Control 37 3 9 14 6 5 4.32+0.52 the dosage of anesthetics, im-
Research 37 14 10 10 2 1 5.52+0.61 prove the quality of recovery,
T/ / 12.504 15.803 lower the degree of agitation,
p / 0.006 0.019 and allow the laryngeal rnask

to be removed early, which is

similar to the findings of other

Control group Riesearch group researchers.

ml m2 =3 4 mS5 =] =2

Figure 2. Comparison of the agitation degree after recovery from anesthesia.
1: Grade 1; 2: Grade 2; 3: Grade 3; 4: Grade 4; 5: Grade 5.

Table 3. Relevant surgical and therapeutic parameters in the two

groups (X * sd)

During the process of lower
limb fracture surgery in frac-
ture patients, the combinati-
on of ultrasound-guided ner-
ve block and general anes-
thesia can further ensure that
the coagulation function indi-
cators and hemodynamic pa-
rameters do not fluctuate gr-
eatly, reducing the risk and
ratio of agitation after recov-
ery, and decreasing postoper-
ative pain [21]. In this study,
the visual analogue pain scale
scores in the research group
were lower than those in the
control group, suggesting that
general anesthesia combined
with ultrasound-guided nerve
block in patients with lower

4 m5

limb fracture surgery can ef-
(yuan) fectively relieve pain and im-

prove the degree of comfort.

General anesthesia combined

Group Operation Intraoperative  Length of Treatment cost
time (h) blood loss (mL) stay (days)

Control 1.23+0.41  85.42+9.51  9.53+1.52 9545.94+108.93

Research 0.43+0.11  61.71+7.53 5.562+1.22 6254.72+169.34

T 12.468 16.798 13.369 22.645

P 0.012 0.043 0.015

0.049 with ultrasound-guided nerve

adequate anesthetizing level and diffusion of
the drugs. Moreover, it can cause damage to
the surrounding tissues, nerves, and blood
vessels. General anesthesia can affect the
central nervous system of the cerebral cortex,
affecting the quality of recovery from an-
esthesia [18, 19]. However, nerve block only
impacts the nerve plexus and will not trigger
a surgical stress response, and patients re-
cover quickly after surgery [20]. In this study,
the patients in the research group had a
lower degree of agitation and higher Steward
recovery scores compared with the control
group. This suggests that general anesthesia

4109

block in patients with lower
limb fracture surgery can ef-
fectively lessen the dosage of analgesics, redu-
ce postoperative agitation, and maintain the
stability of the hemodynamic and coagulation
function indicators. In this study, no significant
differences were found in the HR at T1-T5 or in
the SpO, levels at T1 and T2 in the two groups.
The SpO0, levels at T3-T5 in the research group
were lower than those in the control group; the
relevant coagulation function indicators levels
at 1 h during surgery and at the time of remov-
ing the laryngeal mask were lower in the re-
search group than in the control group. The
results indicated that general anesthesia com-
bined with ultrasound-guided nerve block in

Int J Clin Exp Med 2020;13(6):4105-4112
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Figure 3. Comparison of the operation times, intraoperative blood losses, lengths of stay and treatment costs. A.
Comparison of the operation time. The mean operation time was shorter in the research group than in the control
group (P=0.012); B. Comparison of the intraoperative blood loss. The intraoperative blood loss was smaller in the re-
search group than in the control group (P=0.043); C. Comparison of the length of stay. The length of stay was shorter
in the research group than in the control group (P=0.015); D. Comparison of the treatment cost. The treatment cost
was lower in the research group than in the control group (P=0.049). Compared with the control group, "P<0.05.

Table 4. Comparison of the coagulation function indicators (X + sd)

oring shows a fast recovery

After entering the

1 h during At the time of removing

turnover and a high effici-

Group . ency, and itis clinically con-
operating room surgery laryngeal mask . . .
ducive to implement timely
PT (s) Control 10.43+0.20  11.44+0.63 12.74+0.85 .
treatment for patients ac-
Research  10.32+0.34  9.84+0.91 10.33+0.70 cording to the Steward sc-
T / 1.144 12.613 13.005 ores [22].
P / 2.890 0.014 0.017
APTT (s)  Control 21.62+1.41  22.62+1.51 24.84+1.61 In this study, we found
Research  21.63+1.51  20.53+1.72 20.62+1.74 that general anesthesia
T / 1.460 12.335 14.673 combined with ultrasound-
= / 0.245 0.011 0.020 guided nerve block in pa-
TT(s)  Control  13.81:+0.83  14.33+0.84 15.74+0.95 tients with lower limb frac-
Research  13.71#0.62  12.03+0.92 13.12+1.04 ture s“rg;:y Cha” ef;e"t"’e_'y
T / 1.555 12.407 12.836 'mprove the hemodynamic
and coagulation function
P / 0.081 0.009 0.011

Note: PT: prothrombin time; APTT: activated partial thromboplastin time; TT: thrombin

time.

patients with lower limb fracture surgery can
effectively maintain the stability of the hemo-
dynamic and coagulation function indicators.
Steward recovery scoring is a commonly used
clinical method to evaluate the quality of re-
covery from anesthesia. Steward recovery sc-
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indicators, improve the qu-
ality of recovery from anes-
thesia, and reduce postop-
erative pain, which is simi-
lar to the findings of other researchers. Our
findings provide a scientific basis and referen-
ce value for the clinical treatment of lower limb
fracture as well as some reference for other
clinical researchers. However, there were some
shortcomings in this study. The small sample
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Table 5. Comparison of the visual analogue
pain scale scores (points, X + sd)

Group Before treatment  After treatment
Control 5.35+£1.20 3.8310.95
Research 5.44+0.11 2.74+0.94

T 1.342 12.398

P 0.067 0.008

@ Control group

81
@ Research group
6..
£
o a4 s
=
>
24
0_

Before treatment After treatment

Figure 4. Comparison of the visual analogue pain
scale scores before and after the treatment. Com-
pared with the control group, *"P<0.01. VAS: visual
analogue pain scale.

size might obtain limited and inaccurate re-
sults; the selected outcome measurements
were few and not comprehensive enough. In
the future, more in-depth, multi-center and
large-sample clinical studies will be conducted
to confirm and demonstrate the results of this
study.

Outlook: Through this study, the combination
of ultrasound-guided nerve block and general
anesthesia is expected to become the best
clinical method for the treatment of patients
with lower limb fracture, and the combination
is expected to be applied more and more wide-
ly in the future.

In summary, ultrasound-guided nerve block
combined with general anesthesia in patients
with lower limb fracture surgery can signi-
ficantly reduce the fluctuation of intraopera-
tive relevant hemodynamic parameters, lower
the degree of agitation and the visual analogue
pain scale scores, and improve the quality of
recovery from anesthesia.
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