
Page 1/12

A randomized controlled study of anterior lumbar
plexus combined with parasacral sciatic nerve block
under the guidance of ultrasound and nerve
stimulator in elderly patients undergoing hip
arthroplasty
wei wu  (  wuwei201106@163.com )

CR&amp;WISCO General Hospital
Wenhao Bu 

Maternal and Child Health Hospital of Hubei Province: Hubei Province Women and Children Hospital
Haibin Huang 

CR&amp;WISCO General Hospital
Ying Mao 

CR&amp;WISCO General Hospital
Yongxing Tan 

Guilin Medical University A�liated Hospital

Research Article

Keywords: ultrasound-guided, anterior lumbar plexus, parasacral sciatic nerve block, hip arthroplasty,
elderly

Posted Date: March 17th, 2021

DOI: https://doi.org/10.21203/rs.3.rs-308699/v1

License:   This work is licensed under a Creative Commons Attribution 4.0 International License.  
Read Full License

https://doi.org/10.21203/rs.3.rs-308699/v1
mailto:wuwei201106@163.com
https://doi.org/10.21203/rs.3.rs-308699/v1
https://creativecommons.org/licenses/by/4.0/


Page 2/12

Abstract

Objectives
To explore the clinical application of anterior lumbar plexus combined with parasacral nerve block under
the dual guidance of ultrasound and nerve stimulator in elderly hip arthroplasty.

Methods
Methods:Forty elderly patients aged from 65 to 85 years old who underwent unilateral hip arthroplasty
(Except for revision of hip joint) were randomly divided into two groups (n = 20 in each group):
ultrasound-guided anterior lumbar plexus combined with parasacral sciatic nerve block group (group A)
and ultrasound-guided anterior lumbar plexus block group (group B). Both groups were assisted with
sedation with different doses of dexmetopyrimidine and analgesia with different doses of sufentanil.
Because the orthopaedic team of our hospital performed hip arthroplasty with mature technique and
�xed operation time, the onset time of block in group An and B, heart rate and blood pressure at
admission (T0), skin incision (T1), half hour after skin incision (T2) and skin suture(T3), intraoperative
dosage ofdexmedetomidine and sufentanil, postoperative 1, 4, 8, 16, 24hVAS score and the �rst time of
getting out of bed were recorded.

Results
the heart rate and blood pressure at T1, T2 and T3 in group A were signi�cantly lower than those in group
B (P < 0.05). The amount of sufentanil used during operation in group), A was signi�cantly lower than
that in group B (P < 0.05). The postoperative scores of 1,4,8,16 and 24hVAS in group), A were signi�cantly
lower than those in group B (P < 0.05), and the time of getting out of bed for the �rst time after operation
was shorter than that in group B (P < 0.05).

Conclusion
compared with simple anterior lumbar plexus block, anterior lumbar plexus combined with parasacral
sciatic nerve block in elderly patients with hip arthroplasty can make the intraoperative circulation more
stable, the intraoperative dosage of opioids signi�cantly reduced and the effect of early postoperative
analgesia is better. it can also shorten the time for patients to get out of bed for the �rst time.

Introduction
Most of the elderly suffer from osteoporosis, coupled with the degeneration of the muscles around the
hip joint, slow response, can not effectively offset the nociceptive stress of the hip, so the risk of femoral
neck fracture is higher [1]. Hip arthroplasty is a common method for the treatment of femoral neck
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fracture. Hip replacement patients are generally older, often accompanied by diabetes, hypertension, heart
disease and respiratory diseases, so the risk of anesthesia is higher. Ultrasound-guided peripheral nerve
block can increase the success rate of anesthesia, reduce related complications, and reduce the effect of
routine anesthesia on respiratory and circulatory function of patients. It is often used in elderly patients
and patients with poor cardiopulmonary function 2,3 . The purpose of this study was to observe the
anesthetic effect of ultrasound-guided anterior lumbar plexus combined with parasacral sciatic nerve
block in elderly patients undergoing hip arthroplasty.

1 Data And Methods
1.1 Data

A total of 458 cases of hip arthroplasty were performed in our hospital from July 2017 to December 2020,
of which general anesthesia was about 5% (24/458), intraspinal anesthesia was about 76% (349/458),
and ultrasound-guided nerve block was about 19% (85/458). About 47% of patients with ultrasound-
guided nerve block were treated with anterior lumbar plexus block (40 /85). Forty patients with anterior
lumbar plexus block were randomly divided into group A (n = 20) and group B (n = 20). Group A (n = 20)
received ultrasound-guided anterior lumbar plexus combined with parasacral sciatic nerve block
anesthesia. There were 8 males and 12 females, aged 65-83 years and weighing 45-83 kg. Twenty
patients in group B were treated with anterior lumbar plexus block (10 males and 10 females, aged 67-85
years, weight 42-81 kg). There was no signi�cant difference in general data between the two groups (P >
0.05). Inclusion and exclusion criteria: inclusion criteria: (1) patients and their families were aware of the
study and voluntarily participated in the study; (2) The patient is conscious and cooperates well.; (3) in
accordance with the American Association of Anesthesiologists (ASA) grade I ~ III grade. Exclusion
criteria: (1) mental abnormality and cognitive dysfunction; (2) mental illness, peripheral nerve injury, liver
and kidney insu�ciency, coagulation dysfunction, malignant tumor and other diseases; (3)
contraindications to regional block anesthesia, history of drug allergy, etc.The �ow chart of the research
object is shown in �gure 1.

1.2 methods

group A received ultrasound-guided anterior approach lumbar plexus combined with parasacral sciatic
nerve block anesthesia, group B received ultrasound-guided anterior approach lumbar plexus block.
Ultrasound equipment: GE portable color Doppler ultrasound system, puncture equipment: nerve
stimulator plus nerve stimulation needle (Pajunk21G,100mm, Germany). After the nerve stimulator was
successfully punctured at the initial current of 1 mA, after the corresponding muscle contraction was
induced by the nerve stimulator, and after adjusting the current to 0.3-0.5 mA, to recover no blood, the
local anesthetic could be injected. Methods: anterior lumbar plexus block included femoral nerve, lateral
femoral cutaneous nerve and obturator nerve. Femoral nerve block: on the basis of keeping parallel to
the inguinal ligament, the ultrasonic probe is placed in the groin, passing through the external side of the
femoral artery, the cross section of the femoral nerve (fusiform, slightly hyperechoic) is visible, and the
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needle is inserted into the nerve plexus until the needle tip reaches the deep part of the femoral nerve. If it
is determined that there is no blood, 0.5% ropivacaine 5ml can be injected, retreat the needle tip to the
upper surface of the nerve, and then inject 0.5% ropivacaine 5ml. Lateral femoral cutaneous nerve block:
the patient was lying on his back, routinely disinfecting the towel, placing the ultrasonic probe
horizontally on the lower edge of the affected anterior superior iliac spine, looking for the lateral femoral
cutaneous nerve in the medial side of the sartorius muscle and the superior edge of the iliac muscle,
using a nerve plexus puncture needle (21G 100mm) to enter the needle from the outside, and the tip of
the needle to reach the surface of the nerve. after determining that there was no blood, the local
anesthetic 5ml was injected 0.5% ropivacaine. Obturator nerve block: the ultrasonic probe was placed in
the obturator and passed under the pubic muscle to see the cross section of the obturator nerve. The
probe was moved to the foot side, about 1.5cm, and a screenshot of the obturator nerve in the middle part
of the adductor brevis (anterior and posterior branches can be seen). Insert the nerve plexus puncture
needle, make the tip of the needle reach the anterior and posterior branch of the obturator nerve, make
sure that there is no blood, and inject 0.5% ropivacaine of 5ml respectively 4 . Parasacral sciatic nerve
block: at the puncture point, the posterior superior iliac spine and the greater trochanter of the femur were
taken from the midpoint of the line to the downward 3cm. The frequency of the ultrasonic probe is 3.5-
5.0MHz. The location of the nerve plexus is determined by ultrasonic scanning, and the needle tip is
ensured to be in the muscle space where the nerve runs. After the puncture is successful and no blood is
drawn back, 0.5% ropivacaine 1ml is injected to observe the condition of the patient. If there is no adverse
reaction, continue administration. During administration, the diffusion of local anaesthesia was observed
under ultrasound. According to the diffusion, the position of the needle tip was adjusted to ensure that
the nerve was effectively surrounded by the solution. The total dose of parasacral sciatic nerve block was
15mL.

1.3 observation indicators

 The block effects of patients in group An and B were observed, including the onset time of sensory
block and motor block. The heart rate and blood pressure at admission (T0), skin incision (T1), half hour
after skin incision (T2) and skin suture (T3) were observed and compared between the two groups. The
intraoperative dosage of dexmedetomidine and sufentanil in the two groups were recorded. Observation
after operation1h  4h  8h 16h 24hVAS score and the time of getting out of bed for the �rst time.

1.4 Statistical analysis

SPSS 20 statistical software was used to analyze the data, and the measurement data were expressed by
mean ±standard deviation (`x ±s). T-test was used for comparison between groups, ANOVA of repeated
measurement data was used for comparison within groups, and X2 test was used for comparison of
counting data. The difference was statistically signi�cant (P < 0.05).

2 Results
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2.1 comparison of general data: there was no signi�cant difference in sex ratio, age, BMI and ASA grade
between the two groups (P > 0.05, Table 1).

Table 1
comparison of general data

Group Numberb of
cases

Sex ratio (male /
female)

Age(`x ± 
s)

BMI(kg/m2,`x ± 
s)

ASA(I/II/III)

Group
A

20 8/12 74.2 ± 5.1 23.5 ± 2.0 4/13/3

Group
B

20 10/10 74.9 ± 5.0 23.1 ± 2.0 4/12/4

T value     0.501 0.672  

P value     0.620 0.506  

Note: group A: ultrasound-guided anterior lumbar plexus combined with parasacral sciatic nerve block
group; group B: ultrasound-guided anterior lumbar plexus block group.

2.2 comparison of the onset time of sensory and motor block: the onset time of sensory block and motor
block after ultrasound-guided nerve block in group A was signi�cantly shorter than that in group B (p < 
0.05, Table 2).

Table 2
comparison of onset time of sensory and motor block

Group Number of
cases

Onset time of sensory block (min,`x 
± s)

Onset time of motor block(min,`x 
± s)

Group
A

20 4.8 ± 1.0 7.3 ± 0.8

Group
B

20 20.0 ± 1.4 26.6 ± 1.1

T
value

  39.736 66.152

P
value

  0.000 0.000

Note: group A: ultrasound-guided anterior lumbar plexus combined with parasacral sciatic nerve block
group; group B: ultrasound-guided anterior lumbar plexus block group.

2.3 comparison of hemodynamic changes at different time points: there was no signi�cant difference
in heart rate and MAP between the two groups at T 0 (P > 0.05).The heart rate and MAP at T 1, T 2
and T 3 in group A were signi�cantly lower than those in group B (P < 0.05, Table 3).
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Table 3
comparison of hemodynamic changes at different time points(`x ± s)

Index Group Number of cases T0 T2 T3

Heart rate (times / min) Group A 20 75.9 ± 2.4 77.7 ± 4.3 78.6 ± 5.5

  Group B 20 77.1 ± 2.8 99.5 ± 5.7 91.3 ± 5.4

  T value   1.335 13.736 7.455

  P value   0.190 0.000 0.000

MAP(mmHg) Group A 20 87.2 ± 4.8 92.0 ± 3.9 88.9 ± 3.9

  Group B 20 86.5 ± 4.5 107.4 ± 4.9 103.5 ± 4.9

  T value   0.475 10.985 10.407

  P value   0.637 0.000 0.000

Note: group A: ultrasound-guided anterior lumbar plexus combined with parasacral sciatic nerve block
group; group B: ultrasound-guided anterior lumbar plexus block group.T0: when entering the room, T1:
when cutting the skin, T2: half an hour after the incision, T3: when sewing.

2.4 comparison of the dosage of sufentanil during operation and the time of getting out of bed for the
�rst time after operation between the two groups: the dosage of sufentanil in group A was signi�cantly
less than that in group B (p < 0.05).At the same time, the �rst time of getting out of bed in group A was
shorter than that in group B (p < 0.05, Table 4).

Table 4
comparison of the dosage of sufentanil during operation and the time of getting out of bed for the �rst

time after operation between the two groups
Group Number of

cases
Intraoperative dosage of
sufentanil(ug,`x ± s)

The �rst time to get out of bed after
operation(h,x ± s)

Group
A

20 6.4 ± 1.2 20.2 ± 1.8

Group
B

20 21.5 ± 2.3 22.1 ± 1.7

T
value

  26.373 3.555

P
value

  0.000 0.001

Note: group A: ultrasound-guided anterior lumbar plexus combined with parasacral sciatic nerve block
group; group B: ultrasound-guided anterior lumbar plexus block group.

2.5 comparison of VAS scores at each time point after operation between the two groups: the scores of
1h, 4h, 8h and 16hVAS in group A were signi�cantly lower than those in group B (p < 0.05).However, there
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was no signi�cant difference in postoperative 24hVAS score between the two groups (p > 0.05, Table 5).

Table 5
comparison of VAS scores at each time point after operation between the two groups (x ± s)

Group Number of
cases

1h after
operation

4h after
operation

8h after
operation

16h after
operation

24h after
operation

Group
A

20 1.9 ± 0.5 1.4 ± 0.5 2.3 ± 0.5 3.0 ± 0.6 2.7 ± 0.6

Group
B

20 2.3 ± 0.7 3.0 ± 0.7 4.0 ± 0.6 4.0 ± 0.6 2.5 ± 0.5

T
value

  3.616 8.370 10.187 5.867 1.109

P
value

  0.001 0.000 0.000 0.000 0.274

Note: group A: ultrasound-guided anterior lumbar plexus combined with parasacral sciatic nerve block
group; group B: ultrasound-guided anterior lumbar plexus block group.

3 Discussion
Most of the patients undergoing hip arthroplasty are elderly patients with poor cardiopulmonary function
and commonly used intraspinal anesthesia, but there are more postoperative complications [5]. Patients
need a long time to recover and reduce the curative effect of the operation. at the same time, the use of
routine anticoagulants also increased the risk of intraspinal anesthesia. General anesthesia does not
block the pain afferent to the operation area, and nociceptive stimuli such as surgical stress can still be
transmitted to the center to cause hemodynamic �uctuations, and general anesthesia has a great impact
on cardiopulmonary function, resulting in postoperative respiratory insu�ciency, secondary pulmonary
infection and so on. Compared with general anesthesia and intraspinal anesthesia, peripheral nerve block
can temporarily lose the sensorimotor function in the innervated area and block the upload of nociceptive
stimuli, which has little effect on the whole body and stable hemodynamics. At the same time, it has the
advantages of perfect postoperative analgesia and so on. In addition, intraspinal anesthesia is often
used in clinic to assist patients in operation, but in many elderly patients, intraspinal anesthesia is limited
due to severe bending of the spine or hyperosteogeny 6 . it is easy to cause the failure of intraspinal
anesthesia 7.Therefore, how to choose an effective way of anesthesia has always been the focus of
clinical attention. With the development of precision medicine, anaesthesia technology must also develop
to precision anesthesia. Accurate anesthesia is bene�cial to the prognosis of patients, reduce
intraoperative and postoperative anesthesia complications, reduce patients' pain, facilitate patients' early
recovery, and nerve block can provide accurate anesthesia 8 . At present, ultrasound-guided three-in-one
femoral nerve block (FNB) and iliac fascial space block (FICB), are commonly used for anesthesia and
analgesia in hip arthroplasty 9,10 .Because of the complexity of hip innervation, it is di�cult to use nerve
block anesthesia in hip arthroplasty. Four nerves: obturator nerve, femoral nerve, sciatic nerve and lateral
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femoral cutaneous nerve innervate the nerve supply of the hip joint 11 . It is reported that 81% success
rate of femoral nerve block and 96% success rate of lateral femoral cutaneous nerve block can be
obtained by three-in-one block. In iliofascial block, the obturator nerve block rate is only 28%, and the
obturator nerve is an important hip innervation branch, incomplete block can lead to intraoperative pain,
stress and other nociceptive reactions 12 .The main areas of lumbar plexus block are femoral nerve,
lateral femoral cutaneous nerve, obturator nerve, ilioabdominal nerve and ilioinguinal nerve.Anatomically,
the space of the psoas major muscle is large, and the distribution of these nerves in the psoas major
muscle space is not concentrated. The ilioabdominal and ilioinguinal nerves are located at the top of the
lumbar plexus and separate from the lumbar plexus. there is also a certain distance between the lateral
femoral cutaneous nerve and the femoral nerve and obturator nerve at the level of the transverse process
of the third or fourth lumbar vertebrae commonly punctured in the lumbar plexus.Even if the posterior
lumbar plexus is injected accurately, it still needs a large dose of local anesthetic to block it. And the
depth of posterior lumbar plexus puncture is di�cult, and it is di�cult for young doctors to master.
Posterior lumbar plexus block has the risk of psoas major muscle hematoma, epidural diffusion and
bilateral block 13,14 . Ultrasound-stimulator double-guided multi-point anterior lumbar plexus block can
reduce the amount of auxiliary inhalation or intravenous drugs, without the risk of psoas major muscle
hematoma, epidural diffusion and bilateral block, and is not affected by the use of anticoagulants. It is
safer and more effective for elderly patients 15 .In this study, patients in both groups were supplemented
with dexmetomidine and sufentanil during operation, and the doses of the two drugs were adjusted
according to the speci�c conditions of the patients. the heart rate and MAP in group A were signi�cantly
lower than those in group B at T1, T2 and T3, indicating that group A could signi�cantly reduce the pain
caused by incision traction during skin incision or during operation, thus �lling the incomplete block
caused by anterior lumbar plexus block alone. The dosage of sufentanil in group A was signi�cantly less
than that in group B, because the pain block of incision after parasacral sciatic nerve block was more
perfect, so the dosage of opioids was reduced, so the recovery time after operation was signi�cantly
shortened. The VAS score of group A was lower than that of group B at 1h, 4h, 8h and 16h after operation,
suggesting that the effect of postoperative analgesia in group A was better, and there was no signi�cant
difference in VAS score between the two groups 24hours after operation, indicating that the effect of
nerve block disappeared 24hours after operation. The �rst time of getting out of bed in group An is earlier
than that in group B, indicating that the effect of early postoperative analgesia is perfect, which is
bene�cial to patients' early functional exercise and promote the recovery of joint function, and early
postoperative activity can reduce the incidence of deep venous thrombosis in elderly patients. Ultrasound-
guided nerve block only anesthetized one side of the lower limb, compared with intraspinal anesthesia,
the level of anesthesia was too high, the range was too wide, the inhibition of sympathetic nerve was too
strong, and the hyperactivity of vagus nerve caused nausea and vomiting. There is no high anesthesia
level of intraspinal anesthesia leading to postoperative urinary retention. In addition, under the action of
ultrasonic technology, it can ensure the accuracy of the location of nerve block and intuitively understand
the diffusion law of local anesthetics in the speci�c conditions of the puncture site (blood vessels,
muscles, nerves, etc.), so as to control the dosage of local anesthetics and protect blood vessels and
nerves. reduce the risk of adverse reactions 16 .Ultrasound-guided nerve block is safe and effective to
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control early postoperative pain 17  and reduces patients' fear after hip arthroplasty. In addition, we
found that inguinal iliac fascia block may lead to longer sensory block. We speculate that the
prolongation of this block time is due to the absence of blood vessels in the iliofascial septum 18 . Most
patients often experience moderate to severe postoperative pain after hip arthroplasty. Postoperative pain
control has a signi�cant impact on patients going to the ground earlier, starting physiotherapy and better
functional recovery. In addition, effective pain control will shorten the length of stay in hospital and the
risk of thrombotic events, and improve patient satisfaction 19 .To sum up, ultrasound-guided anterior
lumbar plexus combined with parasacral nerve block combined with super�cial sedation in elderly
patients with hip arthroplasty can better maintain the stability of circulation in elderly patients, reduce the
amount of opioids during operation, and wake up quickly after operation. the effect of early postoperative
analgesia is more perfect and can play a role in rapid rehabilitation. It is a safe anesthetic scheme which
can improve the comfort of patients.

Conclusion
Although anterior lumbar plexus combined with parasacral sciatic nerve block and simple anterior lumbar
plexus block can provide good pain treatment for patients with hip replacement, anterior lumbar plexus
combined with parasacral sciatic nerve block has faster effect and better analgesia.
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