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Moderate or even severe pain is frequently reported in patients after total hip arthroplasty, severely
compromising early postoperative recovery. Previous studies have reported favorable results using anterior,
posterior and lateral quadratus lumborum block for pain control during hip surgery. In this study, we
evaluate the effectiveness of ultrasound-guided quadratus lumborum block in postoperative analgesia of total
hip replacement. 200 patients who underwent total hip arthroplasty in our hospital between January 2020
and January 2021 were recruited and assigned via random number table method to receive either ultrasound-
guided quadratus lumborum block (study group) or fascia iliaca block (observation group) for anesthesia.
All patients were given self-administered intravenous analgesia postoperatively. Outcome measures included
cumulative postoperative sufentanil use, resting pain, motor pain, postoperative hip mobility and incidence of
nausea and vomiting. Ultrasound-guided quadratus lumborum block resulted in significantly less sufentanil
use in patients at 24 h and 48 h postoperatively (52.14+5.11, 105.74+8.14) vs. fascia iliaca block (77.58+7.93,
150.18+10.58) (p<0.05). Patients in the study group showed lower visual analogue scale scores both at rest
and at exercise than those in the observation group at 12, 24 and 48 h postoperatively (p<0.05). The study
group had significantly greater maximum hip flexion and abduction mobility at 24 h and 48 h postoperatively
than the observation group (p<0.05). Ultrasound-guided quadratus lumborum block was associated with
a lower incidence of nausea and vomiting (7.00 %) vs. fascia iliaca block (39.00 %) (p<0.05). Ultrasound-
guided quadratus lumborum block reduces the use of opioids in total hip replacement patients, significantly

alleviates surgical pain, promotes early functional recovery and lowers the incidence of adverse effects.
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Total hip arthroplasty is a common procedure for the
treatment of severe hip disease and reconstruction of
joint function"*. However, the severe postoperative
pain seriously compromises postoperative recovery,
which underlines the significance of preoperative
and postoperative analgesia for hip fracture®. The
PROSPECT 2010 guidelines recommend various
methods to minimize perioperative pain during
total hip arthroplasty in elderly patients, such as
intravenous analgesia, epidural analgesia, local
anesthetic infiltration techniques and peripheral
nerve blocks. Nevertheless, due to the complex
innervation of the hip, there is a critical need for a
new approach to block the surgical area of the hip
while preserving muscle motility.

Existing analgesic modalities for hip fractures rely
on ultrasound-guided nerve block techniques as
well as intravenous and oral analgesics®l. Currently,
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peripheral nerve block is a key component of
perioperative multimodal analgesia that provides
site-specific and fast-acting analgesial®l. Quadratus
Lumborum Block (QLB) is new multimodal
analgesia with established postoperative analgesic
effects in abdominal surgery in recent years!®’l. Since
the muscles and skin sensation involved in total hip
arthroplasty are innervated by branches of the superior
knee nerve, the inferior costal nerve, the inferior
ilioinguinal nerve, the ilioinguinal nerve, the femoral
nerve, the foramen ovale nerve, the sciatic nerve and
the lateral femoral cutaneous nerve, which accounts
for the difficulty of QLB to meet the anesthetic
needs in total hip arthroplasty®?. Furthermore, the
effectiveness of QLB in hip arthroplasty has been
marginally explored.

To this end, this study was conducted to evaluate
the effectiveness of ultrasound-guided QLB in
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postoperative analgesia of total hip replacement and
to explore a more appropriate analgesic solution for
better rehabilitation surgery.

MATERIALS AND METHODS

General information:

In this retrospective study, 200 patients (127 males
and 73 females, aged under 80 y) who underwent
total hip arthroplasty in our hospital between January
2020 and January 2021 were recruited and assigned
via random number table method to receive either
ultrasound-guided QLB (study group) or fascia,
all patients received self-administered intravenous
analgesia postoperatively. Patients provided written
informed consent and the study was approved by the
ethics committee of our hospital.

Inclusion and exclusion criteria:

Inclusion criteria: Patients who underwent primary
unilateral hip arthroplasty, regardless of gender;
with American Society of Anesthesiologists (ASA)
classification of II-III and, with complete clinical
data and no hospital referral.

Exclusion criteria: With morbid obesity, i.e., Body
Mass Index (BMI) >35 kg/m?; with hypersensitivity to
study-related drugs or severe coagulation disorders;
with chronic pain, long-term use of analgesics or
other psychotropic drugs and with puncture site
infection.

Methods:

Preoperative preparation: All patients fasted for (6-
8) h before surgery and no preoperative medication
was administered. After entering the operating
room, peripheral venous access was established
and the Electrocardiogram (ECG), invasive arterial
blood pressure and pulse oximetry of the patients
were monitored using an ultrasound machine
(diagnostic ultrasound system, model Wisonic
Navis, Shenzhen Wisonic Medical Technology
Co). The depth of anesthesia was controlled with
an Electroencephalography (EEG) Bispectral Index
(BIS) monitor. Mask oxygenation and invasive
arterial monitoring were performed under local
anesthesia. All patients received intravenous
inhalation compound general anesthesia.

Nerve block: In the study group, nerve blocks were
performed under ultrasound guidance after hip
arthroplasty. With the patients in a lateral position,
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after routine disinfection, the nerve block was
performed using a short 20 G beveled needle (10 cm,
Braun, Germany) under the guidance of the Terason
T3000 portable ultrasound device (Terason, United
States of America (USA)). The ultrasound probe was
first placed along the mid-axillary line between the
iliac crest and the edge of the costal arch, and then
slowly moved dorsally. Under the short-axis plane
method, the puncture needle was inserted between
the lumbar square and lumbar major muscles (at
the level of lumbar 4/5), 1-2 ml of saline was
injected to determine the tip position and then 30
ml of ropivacaine at a concentration of 0.375 % was
injected!'%1,

Patients in the observation group were placed in
the supine position with the high-frequency linear
transducer placed parallel to the inguinal region.
The femoral artery was first located and then moved
laterally to locate the femoral nerve, broad fascial
tensor, suture muscle, iliac spine and iliac fascia. 30
ml of ropivacaine at a concentration of 0.375 % was
injected into the iliac fascia gap. 13 min after the
block, the effect of the block was assessed by one
investigator using pinprick sensation in each cortical
distribution of the closed foraminal nerve, lateral
femoral cutaneous nerve and femoral nerve.

Anesthesia method: With the patient in the supine
position, a subarachnoid puncture was performed at
L4 and L5 after sterilization. After the presence of
cerebrospinal fluid reflux, 2 ml of bupivacaine at a
concentration of 5 % was injected. Midazolam and
sufentanil were used intraoperative as adjunctive
analgesic sedatives and 4.5 mg of tropisetron was
used to prevent nausea and vomiting. Patient-
controlled analgesia was administered in all patients
(150 pg of sufentanil, 8.96 mg of tropisetron and
saline supplementation to 300 ml, background dose
of 4 ml/h, a self-controlled dose of 4 ml, lock time of
20 min, maximum dose of 20 ml/h).

Observation indicators:

Postoperative analgesia included oral non-steroidal
anti-inflammatory drugs, patient-controlled
intravenous analgesia and rescue analgesia. Self-
controlled intravenous analgesia consisted of 100 ug
sufentanil and 8 mg of tropisetron, diluted to 100 ml
with saline, delivered in 2 ml per dose, with a lock
time of 15 min and background-free infusion.

The doses of sufentanil at 24 h and 48 h
postoperatively were compared between the two
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groups of patients. Pain at rest and during exercise
was assessed at different time points (6 h, 12 h, 24 h
and 48 h) after surgery in both groups using a Visual
Analogue Scale (VAS) (total score of 10 points; the
score is proportional to pain). Maximum hip flexion
and abduction mobility were measured in all patients
at 24 h and 48 h postoperatively. The occurrence of
nausea and vomiting was recorded for all patients.

Statistical data:

GraphPad Prism 8 was used for image processing and
Statistical Package for the Social Sciences (SPSS)
26.0 software was used to organize and statistically
analyze the data. The measurement data were
expressed by (X+s) and a t-test was used for analysis.
Count data were expressed as rate (%) and analyzed
using the Chi-square (y?) test. p<0.05 indicates that
the difference is statistically significant.

RESULTS AND DISCUSSION

The observation group had 62 male and 38 female
cases, aged 55-78 y (65.84+6.37) y, with a height
of 163.83+7.14 cm, weight of 69.38+15.98 kg, BMI
of 23.21+2.78 kg/m? ASA classification grade II in
44 cases and grade III in 56 cases, operative time
of 80.98+£19.78 min, preoperative resting VAS score
of 4.12+0.58 and preoperative exercise VAS score of
8.02+0.87.

The study group had 65 males and 35 females, aged
58-77 y (65.53+6.48) y, with a height of 163.25+7.36
cm, weight of 69.11£16.08 kg, BMI of 23.04+2.93
kg/m?, ASA classification grade II in 41 cases and
grade III in 59 cases, operative time of 81.23+£19.65
min, preoperative resting VAS score of 4.21+0.47
and preoperative exercise VAS score of 8.04+0.79.
The patient characteristics between the two groups
were comparable (p>0.05) as shown in Table 1.

Ultrasound-guided QLB resulted in significantly
less sufentanil use in patients at 24 h and 48 h
postoperatively (52.14£5.11, 105.74+8.14) vs. fascia
iliaca block (77.58+7.93, 150.18+£10.58) (p<0.05) as
shown in Table 2.

The patients in the observation group had resting
VAS scores of (1.51£0.21) at 6 h postoperatively,
(1.80+£0.35) at 12 h postoperatively, (2.61+0.48)
at 24 h postoperatively and (2.42+0.45) at 48
h postoperatively. The resting VAS scores of
patients in the study group were (1.53+£0.22) at 6 h
postoperatively, (1.78+0.41) at 12 h postoperatively,
(2.11+0.23) at 24 h postoperatively and (1.91+0.33)
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at 48 h postoperatively. The difference in pain
at rest between the two groups at 6 h and 12 h
postoperatively was not significant (p>0.05) and
the VAS scores at rest in the study group were lower
than those in the observation group at 24 h and 48 h
postoperatively (p<0.05) as shown in fig. 1.

The motor VAS scores of patients in the observation
group were (3.42+1.02) at 6 h postoperatively,
(8.18+2.01) at 12 h postoperatively, (8.894+2.23)
at 24 h postoperatively and (6.87+1.94) at 48 h
postoperatively. Patients in the study group had
(3.39£1.11) at 6 h postoperatively, (4.35+1.25) at 12
h postoperatively, (4.99+1.37) at 24 h postoperatively
and (3.62+1.01)at48 hpostoperatively. The difference
in pain during exercise was not significant between
the two groups at 6 h postoperatively (p>0.05) and
the VAS scores during exercise were lower in the
study group than in the observation group at 12 h,
24 h and 48 h postoperatively (p<0.05) as shown in
fig. 2.

The study group had significantly greater maximum
hip flexion and abduction mobility at 24 h and 48
h postoperatively (68.88+10.45, 77.15£12.95,
25.98+4.45 and 28.47+5.89) than the observation
group (55.41£10.84, 64.54+12.45, 19.65+3.44
and 22.414+4.41) (p<0.05) as shown in Table 3.
Ultrasound-guided QLB was associated with a lower
incidence of nausea and vomiting (7 %) vs. fascia
iliaca block (39 %) (p<0.05) as shown in Table 4.

The anterior segment of the hip capsule is innervated
by the femoral and foraminal nerves, and the
posterior segment is innervated by the femoral
square muscle nerve and occasionally by the superior
gluteal nerve (poster-lateral region) and sciatic nerve
(poster superior region). Intravenous sufentanil
analgesia is a common clinical analgesic method
for hip replacement surgery, but it is predisposed to
various adverse effects such as nausea and vomiting,
and respiratory depression. It was found that regional
block anesthesia is effective in analgesia with fewer
adverse effects!!?). One of the regional anesthetic
options for hip surgery is iliac fascia compartment
block, which acts on the nerve-femoral nerve, closed
foraminal nerve and lateral femoral cutaneous nerve.
QLB is a posterior abdominal wall block performed
entirely under ultrasound guidance!™. Recent
findings suggest that the branches of the femoral
nerve innervating the hip are located deep and that
the lateral femoral cutaneous nerve has significant
anatomical variability in its location under the
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inguinal ligament!'*, Therefore, traditional analgesic
modalities are considered insufficient to meet the
analgesic needs of patients!!>16],

Conventional analgesia is usually injected at the
level of lumbar 2-4, with the blocking range covering
chest 4-lumbar 1. In the present study, the injection
location was shifted to the level of lumbar 4/5 (low
QLB). Results of prior studies showed that the
blocking range of this approach could reach the level
of thorax 8-waist 2/3, theoretically fulfilling the
analgesic needs of hip surgery. Moreover, QLB shows
no implications for postoperative hip movement.
Experimental studies have shown that ultrasound-
guided QLB could significantly reduce postoperative
sufentanil dosage, decrease pain scores and improve
the quality of early recovery without increasing
complications.

In the present study, ultrasound-guided QLB resulted
in significantly less sufentanil use in patients at 24
h and 48 h postoperatively vs. fascia iliaca block;
patients in the study group showed lower VAS
scores both at rest and at exercise than those in the
observation group at 12, 24 and 48 h postoperatively.
QLB extends the anesthetic effects through the
thoracolumbar fascia to the paravertebral space,
effectively blocking partial sympathetic nerve,
promoting the establishment of collateral circulation,

TABLE 1: PATIENT CHARACTERISTICS (xts)

increasing blood supply and reducing the level of
inflammatory mediators, thus relieving pain!!”!®],
The results of this study showed that the study group
had significantly greater maximum hip flexion and
abduction mobility at 24 h and 48 h postoperatively
than the observation group. Ultrasound-guided QLB
was associated with a lower incidence of nausea
and vomiting vs. fascia iliaca block, suggesting
that patients in the study group had better pain
relief, lower opioid requirements and enhanced
quality of recovery. The lower drug requirement
was attributable to the potentiated analgesic effect
of QLB, which provides pain relief in the incisional
area for patients undergoing total hip arthroplasty
primarily by blocking the thoracic 10-lumbar 3 nerve
region and skin tissue!'”. The QLB provides pain
relief in the incision area for patients undergoing
total hip arthroplasty primarily by blocking the
thoracic 10-lumbar 3 nerve region and skin tissue. In
addition, all anesthetic blocks were performed before
induction of anesthesia, which facilitates the correct
deposition of local anesthetic and thus increases
the success rate of the block. Besides, the risk of
unrecognized vascular bleeding and nerve injury
is reduced due to the shallow injection site of the
needle?”. Kadane ef al. found that QLB reduced pain
scores and the need for analgesic medication at 24 h
postoperatively, which is consistent with the results
of the current study.

Observation group (n=100) Study group (n=100) t 5]
Male 62 (62.00) 65 (65.00)
Gender
Women 38 (38.00) 35 (35.00)
Age (years) 55-78 (65.84+6.37) 58-77 (65.53+6.48) 0.341 0.733
Height (cm) 163.83+7.14 163.25+7.36 0.566 0.572
Body weight (kg) 69.38+15.98 69.11+16.08 0.119 0.905
BMI (kg/m?) 23.21+2.78 23.04+2.93 0.421 0.674
ASA grade |l 44 (44.00) 41 (41.00)
Grading grade Ill 56 (56.00) 59 (59.00)
Surgery time (min) 80.98+19.78 81.23+19.65 0.090 0.928
Preoperative resting VAS score 4.12+0.58 4.21£0.47 1.206 0.229
Preoperative exercise VAS score 8.02+0.87 8.04+0.79 0.17 0.865

TABLE 2: SUFENTANIL DOSAGE (xts)

Group n 24 h (ug) 48 h (pg)
Observation 100 77.58+7.93 150.18+10.58

Study 100 52.14+5.11 105.74+8.14

t 26.967 33.291

p <0.001 <0.001
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Fig. 1: Resting VAS score

VAS score at rest
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Note: *p<0.05, (—#- ): Observation group and ( - ): Research group

Fig. 2: Exercise VAS score
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TABLE 3: POSTOPERATIVE HIP MOBILITY (xts)

Maximum hip flexion (°)

Outreach activity (°)

Group " 24 h after surgery 48 h after surgery 24 h after surgery 48 h postoperative
Observation 100 55.41+10.84 64.54+12.45 22.41+4.41
Study 100 68.88+10.45 77.15+12.95 28.47+5.89
t 8.946 7.02 8.236
p <0.001 <0.001 <0.001
TABLE 4: INCIDENCE OF NAUSEA AND VOMITING (%)
Group n Number of cases of nausea and vomiting Incidence
Observation 100 39 39.00
Study 100 7 7.00 %
t 28.910
p <0.001
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The present study has the following limitations; due
to the absence of objective indicators to quantify
the effect of nerve block on muscle strength and
the potential implications for motor function by
severe postoperative pain, medically induced nerve
injury and transient nerve palsy, subjective issues
that compromise the reliability of the results of the
current study exist and the postoperative decrease
in motor function is not entirely ascribed to nerve
block. In addition, the current study lacks parameters
such as time lapses before first out-of-bed activity,
length of stay and patient satisfaction, which will be
further, investigated in future studies.

Ultrasound-guided QLB reduces the use of opioids
in total hip replacement patients, significantly
alleviates surgical pain, promotes early ultrasound-
guided QLB reduces the use of opioids in total hip
replacement patients, significantly alleviates surgical
pain, promotes early functional recovery and lowers
the incidence of adverse effects.
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