
CLINICAL ARTICLE

Analgesic Effects of Ultrasound-Guided
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Objective: This study aimed to explore the efficacy and safety of the combination of lateral femoral cutaneous nerve
blocks (LFCNB) and iliohypogastric/ilioinguinal nerve blocks (IHINB) on postoperative pain and functional outcomes
after total hip arthroplasty (THA) via the direct anterior approach (DAA).

Methods: In this retrospective cohort study, patients undergoing THA via the DAA between January 2019 and November
2019 were stratified into two groups based on their date of admission. Sixty-seven patients received LFCNB and IHINB
along with periarticular infiltration analgesia (PIA) (nerve block group), and 75 patients received PIA alone (control group).
The outcomes included postoperative morphine consumption, postoperative pain assessed using the visual analogue
scale (VAS), the QoR-15 score, and functional recovery measured as quadriceps strength, time to first straight leg rise,
daily ambulation distance, and duration of hospitalization. The Oxford hip score and the UCLA activity level rating were
assessed at 1 and 3 months after surgery. In addition, postoperative complications were recorded. Patients were also
compared based on the type of incision used during surgery (traditional longitudinal or “bikini” incision).

Results: Patients in the nerve block group showed significantly lower postoperative morphine consumption, lower rest-
ing VAS scores within 12 h postoperatively, lower VAS scores during motion within 24 h postoperatively, and better
QoR-15 scores on postoperative day 1. These patients also showed significantly better functional recovery during hos-
pitalization. At 1-month and 3-month outpatient follow up, the two groups showed no significant differences in Oxford
hip score or UCLA activity level rating. There were no significant differences in the incidence of postoperative complica-
tions. Similar results were observed when patients were stratified by type of incision, except that the duration of hospi-
talization was similar.

Conclusion: Compared to PIA alone, a combination of LFCNB and IHINB along with PIA can improve early pain relief, reduce
morphine consumption, and accelerate functional recovery, without increasing complications after THA via the DAA.
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Introduction

Arthroplasty is one of the most painful orthopaedic surgi-
cal procedures1. More than half of total hip arthroplasty

(THA) patients suffer moderate to severe pain after surgery2.
Ineffective pain management often delays recovery in THA
patients, and the lack of exercise due to postoperative pain
can lead to immobility-related complications, such as venous
thromboembolism (VTE) and arthrofibrosis3. To enhance
recovery after THA, pain is managed using numerous multi-
modal analgesia methods, such as oral analgesics, peripheral
nerve blocks, and periarticular infiltration analgesia (PIA)4–7.

Currently, procedures involving peripheral nerve
blocks are critical for perioperative multimodal analgesia in
THA. Blocks of peripheral nerves, including femoral, fascia
iliaca, and lumbar plexus nerves, can improve analgesia but
are also associated with motor blockade and falls5, 8. Purely
sensory blocking is the priority of early rehabilitation exer-
cises, so it is essential to identify nerve blocks that can aid in
the functional recovery of THA patients.

The lateral femoral cutaneous nerve is a sensory
branch from the lumbar plexus and supplies parts of the
lateral and anterior upper thigh9–12. Lateral femoral cutane-
ous nerve block (LFCNB) has been used to reduce pain
after posterior approach THA, but its analgesic effect
remains controversial13, 14. LFCNB was reported to reduce
movement-related pain in patients with moderate to severe
pain after THA, although combining LFCNB with paraceta-
mol and ibuprofen after THA via the posterior approach did
not increase the analgesic effect13, 14. The iliohypogastric and
the ilioinguinal nerves also extend from the lumbar plexus
and supply the lateral buttock, the inguinal area, and the
medial upper thigh15. Currently, iliohypogastric/ilioinguinal

nerve block (IHINB) is used mainly to achieve postoperative
analgesia for surgeries performed in the inguinal or perineal
region, without reducing the muscle strength of lower
limbs15–18.

The direct anterior approach (DAA) is a minimally
invasive surgical approach of THA. There are two commonly
used surgical incisions in THA via the DAA. The traditional
longitudinal incision (Fig. 1A) is 8–10 cm long, and is made
laterally and distally to the anterosuperior iliac spine and
directed towards the fibular head, while the oblique “bikini”
incision (Fig. 1B) is 8–10 cm long and centered in the ingui-
nal crease19–21. Wound pain can contribute to postoperative
pain22, 23. The surgical sites of both incisions are located in
the area supplied by the iliohypogastric/ilioinguinal nerve
and the lateral femoral cutaneous nerve. Therefore, we
hypothesize that, compared to the analgesic effects of PIA
alone, a combination of LFCNB and IHINB along with PIA
may improve pain relief and functional recovery in patients
undergoing THA via the DAA. Using a retrospective
approach, the purpose of this study was to evaluate the effi-
cacy and safety of these two peripheral nerve blocks for
pain management after THA via the DAA. At the same
time, we aimed to compare patients who underwent the tra-
ditional longitudinal or “bikini” incision separately during
analysis.

Methods and Materials

This study was approved by the Clinical Trials and Bio-
medical Ethics Committee of Sichuan University West

China Hospital. Before surgery, written informed consent
was obtained from all participants to allow their anonymized

A B

Fig. 1 The location of traditional longitudinal incision (A) and “bikini” incision (B).
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clinical data to be analyzed and published for research
purposes.

Patients
Inclusion criteria of patients included: (i) patients undergo-
ing primary, unilateral THA via the DAA using longitudinal
or “bikini” incisions between January 2019 and November
2019; (ii) patients that received only PIA or received LFCNB
+ IHINB combined with PIA; and (iii) patients that had an
American Society of Anesthesiologists (ASA) functional sta-
tus of I–III.

Exclusion criteria included: (i) body mass index (BMI)
>30 kg/m2; (ii) previous hip open surgery; (iii) intolerance of
general anesthesia; (iv) known allergies to the drugs used in
this study; (v) recognized neuromuscular disorders; or (vi)
patient unable to communicate verbally.

A total of 179 patients were screened for eligibility.
Patients were stratified into two groups (control or nerve
block) based on their date of admission. Patients admitted
before 1 July 2019 received only PIA (control group), while
patients admitted after 1 July 2019 received LFCNB + IHINB
combined with PIA (nerve block group). Thus, patients were
not assigned to these groups based on clinicodemographic
characteristics.

Perioperative Analgesia and Management
On the day before the surgical procedure, celecoxib (200 mg)
was administered twice to all patients as a preemptive anal-
gesic. Nerve blocks, in the form of a local anesthetic con-
sisting of 0.33% ropivacaine and 2.0 μg/mL of epinephrine,
were administered to patients in the supine position 30 min
before general anesthesia.

The IHINB was performed under local anesthesia
(5 mL) using a high-frequency linear-array ultrasonic trans-
ducer (Anesus ME7, Mindray, Shenzhen, China). The area
between the umbilicus and the anterior superior iliac spine
was swept, and a local anesthetic was injected after visualiza-
tion of the iliohypogastric and ilioinguinal nerves. All

injections were administered in-plane with a 21-gauge, 100-
mm needle (Pajunk, Geisingen, Germany). In the case of
LFCNB, the abovementioned ultrasonic transducer technique
was used to identify the lateral femoral cutaneous nerve
between the origin of the sartorius and the tensor fasciae
latae muscle. A local anesthetic (5 mL) was injected to cover
the lateral cutaneous aspect of the hip. The key procedures
for these two techniques are illustrated in Figs 2–4.

All surgeries were conducted under general anesthesia.
Patients were given anesthetics intravenously (midazolam
2 mg, propofol 2 mg/kg, sufentanil 0.3 μg/kg, cisatracurium
0.2 mg/kg) after pure oxygen inhalation. Then, patients were
intubated and given inhaled anesthetics (sevoflurane,
1–1.5 MAC). All surgical procedures on patients in this
study were performed by the same surgeon from our institu-
tion, whose learning curve met the required skill level as
defined by de Steiger et al.24. Corail or TRI-LOCK stems and
PINNACLE Cups (DePuy Synthes, New Brunswick, NJ,
USA) were used in all patients. Before the wound was
sutured, PIA (20 mL of 0.33% ropivacaine and 2.0 μg/mL of
epinephrine) was administered via multiple doses injected
into tissues around the hip and the incision site. All incisions
were closed using the same technique by another surgeon
(first assistant).

After awakening from general anesthesia, patients were
sent to a ward and an ice compress was applied around the
incision. Celecoxib (200 mg) was administered twice daily to
control postoperative pain. If the patient was unable to toler-
ate the pain, morphine hydrochloride (10 mg) was injected
subcutaneously as rescue analgesia. Enoxaparin (0.2 mL) was
administered 12 h after surgery, followed by additional doses
(0.4 mL) every 24 h until discharge to prevent VTE.
Rivaroxaban (10 mg) was also administered once a day for
2 weeks after discharge to continue to prevent VTE. During
postoperative hospitalization, all patients had to walk with a
walking aid. After discharge, patients were required to return
to the outpatient department of our institution for follow up
at 1 and 3 months after surgery.

A B

Fig. 2 The location of the iliohypogastric nerve (IHN), the ilioinguinal nerve (IIN), and the lateral femoral cutaneous nerve (LFCN) (A). Schematic

diagram of the location of nerve block (B). The upper block is the iliohypogastric/ilioinguinal nerve block (IHINB) and the lower block is the lateral

femoral cutaneous nerve block (LFCNB). The blue box is the position of the ultrasonic transducer and the symbol x is the needle insertion point.

ASIS, anterior superior iliac spine.
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Outcome Measures

Patient Characteristics
The following patient characteristics were recorded at admis-
sion: age, gender, BMI, preoperative pain scores during
motion, quadriceps strength, Oxford hip score, UCLA activ-
ity level rating, and ASA functional status.

Postoperative Outcomes

Postoperative Morphine Consumption
The total consumption of supplementary morphine hydro-
chloride was recorded every day after surgery, and the total
morphine consumption during hospitalization was also
recorded. The decisions regarding use of morphine hydro-
chloride were made by a pharmacist, who was part of the

pain management team. The pharmacist was typically
unaware of the treatment group.

Postoperative Pain
Postoperative pain at rest and during motion (hip flexion of
45�) was measured using a visual analogue scale (VAS)
score25. The scale ranged from 0 to 10, where 0 indicates no
pain and 10 indicates extreme pain. A pain score of 1–3 was
considered mild pain. We measured pain at rest at 2, 6,
12, 24, and 36 h after surgery and at discharge, as well as
pain during motion at 6, 12, 24, and 36 h after surgery and
at discharge. VAS pain scores were also assessed at 3-month
outpatient follow-up.

Postoperative Recovery Quality
Postoperative recovery quality of patients was measured using
the QoR-15 quality of recovery score26 on postoperative days

A B

Fig. 3 Schematic diagram of the iliohypogastric/ilioinguinal nerve block (IHINB) (A). The high-frequency linear-array ultrasonic transducer was placed

perpendicular to the inguinal ligament, with the lower end of the transducer at the ASIS and the upper end facing the umbilicus. The needle was

inserted under the transducer from lateral to medial side in-plane. Schematic diagram of the lateral femoral cutaneous nerve block (LFCNB) (B). The

transducer was placed on the inguinal ligament, with the upper end above the ASIS and the lower end pointing to the pubic symphysis. Then the

transducer was moved along the inguinal ligament slowly inward and downward until the lateral femoral cutaneous nerve (LFCN) was detected. The

needle was inserted from lateral to medial side in-plane.

A B

Fig. 4 The ultrasound images of IHINB (A) and the lateral femoral cutaneous nerve block (LFCNB) (B). The line shows the needle insertion point. EO,

external oblique; IO, internal oblique; RF, rectus femoris; SM, sartorius muscle; TA, transverse abdominis; TFL, tensor fasciae latae.
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1 and 2. The QoR-15 score ranges from 0 to 150, with higher
scores suggesting better quality of postoperative recovery.

Postoperative Functional Recovery
Postoperative functional recovery of patients was measured
by quadriceps strength, time to first straight leg rise, daily
ambulation distance during hospitalization, and the duration
of hospitalization. In addition, the Oxford hip score27 and
the UCLA activity level rating28 were assessed at 1 and
3 months after surgery.

Quadriceps Strength. During hospitalization, quadriceps
strength was assessed every day by asking the patients to flex
their hip and knee. Scoring was done as follows: 0 point, no
muscle contraction; 1 point, muscle contraction but no joint
movement; 2 points: joint movement but no gravity resis-
tance; 3 points, gravity resistance; 4 points: gravity resistance
and partial counterforce resistance; and 5 points: normal
joint function. Quadriceps strength was also assessed at
3 months after surgery.

Time to First Straight Leg Rise. After surgery, the time to first
straight leg rise was recorded.

Daily Ambulation Distance. During hospitalization, the
patient was asked to walk the longest distance possible in
one attempt every day. The distance was measured and
recorded.

The Duration of Hospitalization. The duration of hospitaliza-
tion was recorded. Discharge criteria included adequate pain
control using oral medication, independent transfer, ambula-
tion of at least 200 feet, and the ability to climb stairs.

Oxford Hip Score. The Oxford hip score was used to evaluate
postoperative recovery of hip function. The Oxford hip score
system mainly includes postoperative pain and function
recovery of the hip. The score ranges from 0 to 48, with a
higher score suggesting better outcome.

UCLA Activity Level Rating. The UCLA activity level rating
was used to assess the limb function and the activity level of
patients, with a scale of 1–10, where 1 indicates that the indi-
vidual is wholly inactive (dependent on others and cannot
leave residence) and 10 indicates regular participation in
impact sports, such as jogging, tennis, skiing, acrobatics, bal-
let, heavy labor, or backpacking.

All the above outcomes were evaluated by the same
investigator and this outcomes assessor was unaware of the
treatment group.

Postoperative Complications. The occurrence of postoperative
complications was recorded by another investigator, includ-
ing nausea, vomiting, postoperative chronic pain (VAS score
≥4 during daily activities at 3 months after surgery), LFCN
dysesthesia (numbness or bothersome numbness in the
region innervated by LFCN), additional nerve damage, VTE,
postoperative infection, and falls after surgery.

Statistical Analysis
All data are presented as mean and standard deviation,
unless indicated otherwise. The normality of data was ana-
lyzed using histograms and Q-Q plots. Intergroup differences
in continuous, normally distributed data were assessed using
Student’s t-test. Differences in categorical data were assessed
using Pearson’s c2-test or Fisher’s exact probabilities test.
Differences in ordinal, skewed data were assessed using the
Mann–Whitney U-test. All statistical analyses were per-
formed using SPSS 25.0 (IBM, Chicago, IL, USA). Differ-
ences were considered statistically significant when P < 0.05.

Results

Patient Characteristics
Based on the date of admission, 83 patients were included in
the control group and 72 in the nerve block group. Follow-
up data (up to 3 months after surgery) was not available for
eight patients in the control group and five patients in the
nerve block group. After excluding these patients, we ana-
lyzed data from 75 patients in the control group and 67 in
the nerve block group. In the control group, 43 patients
received the longitudinal incision and 32 received the
“bikini” incision; the corresponding numbers in the nerve
block group were 36 and 31.

The two surgery groups did not differ significantly in
age, gender, BMI, surgery side, incision type, or ASA status
(Table 1). Simultaneously, there were no significant differences
in preoperative VAS pain scores, quadriceps strength, Oxford
hip score, or UCLA activity level rating between the two
groups. The same results were observed after stratifying
patients by incision type (Tables 2 and 3). In the two sub-
groups, patients who did and did not receive LFCNB + IHINB
did not differ significantly in age, gender, BMI, surgery side,
incision type, ASA status, preoperative VAS pain score, quadri-
ceps strength, Oxford hip score, or UCLA activity level rating.

Postoperative Outcomes

Postoperative Morphine Consumption
Regardless of incision type, patients who received LFCNB +
IHINB showed significantly lower postoperative morphine
consumption within the first 24 h and lower total morphine
consumption than the control group (Table 1). Similar
results were observed when patients were stratified by inci-
sion type (Tables 2 and 3). In the two subgroups, patients
who received LFCNB + IHINB had significantly lower
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postoperative morphine consumption within the first 24 h
and lower total morphine consumption.

Postoperative Pain
Regardless of incision type, patients who received LFCNB +
IHINB had significantly lower resting VAS scores within
12 h after surgery and significantly lower VAS scores during
motion within 24 h after surgery than the control group
(Fig. 5). When patients were stratified by incision type, simi-
lar results were observed in the longitudinal incision sub-
group (Fig. 6). In the longitudinal incision subgroup,
patients who received LFCNB + IHINB had significantly

lower resting VAS scores within 12 h after surgery and sig-
nificantly lower VAS scores during motion within 24 h after
surgery. Difference was observed in the “bikini” incision sub-
group, where patients who received nerve blocks had signifi-
cantly lower resting VAS scores within 12 h after surgery
and had significantly lower VAS scores during motion within
12 h after surgery but not at 24 h after surgery (Fig. 7).

Postoperative Recovery Quality
Regardless of incision type, patients who received LFCNB +
IHINB had significantly better QoR-15 scores on postopera-
tive day 1 (Table 1). Similar results were observed when

TABLE 1 Clinical characteristics of total hip arthroplasty patients

Outcome Control group (n = 75) Nerve block group (n = 67) P-value

Age (years) 54.7 (10.9) 55.9 (12.6) 0.540*
Gender (M/F) 41/34 36/31 0.911†
BMI (kg/m2) 24.3 (2.6) 24.2 (2.3) 0.817*

Surgery side (right/left) 43/32 35/32 0.542†
Incision type (longitudinal/ bikini) 43/32 36/31 0.666†
ASA status (I/II/III) 13/45/17 9/44/14 0.853‡
Preoperative measures
VAS pain scores 4.6 (0.9) 4.7 (1.0) 0.815‡
Quadriceps strength 4.9 (0.3) 4.9 (0.3) 0.991‡
Oxford hip score 26.3 (7.4) 26.6 (7.1) 0.795‡
UCLA activity level rating 4.0 (0.9) 3.9 (0.9) 0.556‡

Morphine consumption (mg)
Postoperative day 1 14.1 (7.0) 9.9 (4.8) <0.001‡
Postoperative day 2 3.5 (4.8) 3.3 (5.0) 0.724‡
Total 17.6 (7.3) 13.1 (7.6) <0.001‡

Quadriceps strength
Postoperative day 1 3.6 (0.7) 3.6 (0.7) 0.760‡
Postoperative day 2 4.2 (0.5) 4.3 (0.) 0.220‡
3 months 4.9 (0.3) 5.0 (0.2) 0.391‡

Daily mobilization (m)
Postoperative day 1 16.9 (8.1) 21.7 (8.1) <0.001‡
Postoperative day 2 32.7 (13.0) 39.3 (10.5) 0.001‡

QoR-15 score
Postoperative day 1 94.6 (6.6) 100.9 (7.3) <0001‡
Postoperative day 2 107.4 (7.2) 108.1 (6.4) 0.516‡

Time to first straight leg raise (h) 9.9 (3.9) 7.7 (3.2) <0.001‡
Oxford hip score
1 month 32.3 (4.2) 32.2 (4.6) 0.928‡
3 months 42.3 (3.9) 42.1 (4.2) 0.928‡

UCLA activity level rating
1 month 4.7 (0.8) 4.6 (0.7) 0.419‡
3 months 6.2 (0.6) 6.2 (0.5) 0.864‡

Postoperative hospitalization (h) 57.3 (15.4) 50.9 (10.1) 0.030‡
Postoperative complications (n, %)
Nausea 24 (32.0%) 16 (23.9%) 0.283†
Vomiting 14 (18.7%) 9 (13.4%) 0.398†
Chronic pain 9 (12.0%) 4 (6.0%) 0.214†
LFCN dysesthesia 11 (14.7%) 10 (14.9%) 0.965†
Venous thrombotic events 2 (2.7%) 2 (3.0%) 1.000†
Additional nerve damage 0 (0%) 0 (0%)
Infection 0 (0%) 0 (0%)
Falls after surgery 0 (0%) 0 (0%)

Values are mean (SD), number of cases or number of cases (percentage).; ASA, American Society of Anesthesiologists; BMI, body mass index; F, female; LFCN
lateral femoral cutaneous nerve; M, male; QoR-15 score, quality of recovery score; VAS, visual analogue scale.; *Student’s t-test.; † Pearson’s c2-test.; ‡Mann–
Whitney U-test.
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patients were stratified by incision type (Tables 2 and 3). In
the two subgroups, patients who received LFCNB + IHINB
had significantly better QoR-15 scores on postoperative day 1.

Postoperative Functional Recovery

Quadriceps Strength
Regardless of incision type, patients in the two surgery
groups showed no significant differences in quadriceps
strength on postoperative days 1 and 2, and at 3-month out-
patient follow-up (Table 1). Similar results were observed
when patients were stratified by incision type (Tables 2 and
3). In the two subgroups, patients who did and did not
received LFCNB + IHINB did not differ significantly in
quadriceps strength on postoperative days 1 and 2, and at
3-month outpatient follow-up.

Time to First Straight Leg Rise
Regardless of incision type, patients in the nerve block group
completed their first straight leg rise significantly earlier than
the control group (Table 1). Similar results were observed
when patients were stratified by incision type (Tables 2 and
3). In the two subgroups, patients who received LFCNB +
IHINB completed their first straight leg rise significantly
earlier.

Daily Ambulation Distance
Regardless of incision type, patients in the nerve block group
had significantly longer ambulation distances on postopera-
tive days 1 and 2 than those in the control group (Table 1).
Similar results were observed when patients were stratified
by incision type (Tables 2 and 3). In the two subgroups,

TABLE 2 Clinical characteristics of total hip arthroplasty patients who underwent longitudinal incision

Outcome Control group (n = 43) Nerve block group (n = 36) P-value

Age (years) 55.0 (12.5) 56.3 (13.7) 0.656*
Gender (M/F) 25/18 19/17 0.633†
BMI (kg/m2) 23.8 (2.5) 24.0 (2.1) 0.682*
Surgery side (right/left) 25/18 19/17 0.633†
ASA status (I/II/III) 6/28/9 5/24/7 0.911‡
Preoperative measures
VAS pain scores 4.8 (0.8) 4.9 (1.0) 0.641‡
Quadriceps strength 4.9 (0.3) 4.9 (0.4) 0.765‡
Oxford hip score 25.8 (7.0) 25.4 (7.1) 0.840‡
UCLA activity level rating 3.8 (0.8) 3.8 (0.8) 0.721‡

Morphine consumption (mg)
Postoperative day 1 13.5 (6.9) 8.9 (4.0) 0.001‡
Postoperative day 2 3.7 (4.9) 3.3 (5.3) 0.603‡
Total 17.2 (7.7) 12.2 (7.6) 0.002‡

Quadriceps strength
Postoperative day 1 3.6 (0.7) 3.7 (0.6) 0.416‡
Postoperative day 2 4.2 (0.5) 4.3 (0.6) 0.557‡
3 months 5.0 (0.2) 4.9 (0.2) 0.856‡

Daily mobilization (m)
Postoperative day 1 16.3 (8.1) 19.0 (6.4) 0.008‡
Postoperative day 2 31.9 (13.8) 38.3 (11.1) 0.018‡

QoR-15 score
Postoperative day 1 95.1 (6.7) 103.1 (7.2) <0.001‡
Postoperative day 2 105.5 (6.6) 108.2 (6.7) 0.064‡

Time to first straight leg raise (h) 9.9 (4.2) 7.7 (3.7) 0.004‡
Oxford hip score
1 month 32.8 (4.1) 31.8 (4.8) 0.321‡
3 months 43.1 (3.4) 41.4 (4.4) 0.085‡

UCLA activity level rating
1 month 4.6 (0.8) 4.7 (0.6) 0.537‡
3 months 6.2 (0.7) 6.2 (0.5) 0.831‡

Postoperative hospitalization (h) 59.2 (16.6) 52.0 (11.7) 0.173‡
Postoperative complications (n, %)
Nausea 14 (32.6%) 8 (22.2%) 0.307†
Vomiting 7 (16.3%) 5 (13.9%) 0.768†
Chronic pain 4 (9.3%) 2 (5.6%) 0.842†
LFCN dysesthesia 6 (14.0%) 8 (22.2%) 0.338†
Venous thrombotic events 1 (2.3%) 0 (0.0%) 1.000§

Values are mean (SD), number of cases or number of cases (percentage).; ASA, American Society of Anesthesiologists; BMI, body mass index; F, female; LFCN,
lateral femoral cutaneous nerve; M, male; QoR-15 score, quality of recovery score; VAS, visual analogue scale.; *Student’s t-test.; † Pearson’s c2-test.; ‡Mann–
Whitney U-test.; § Fisher’s exact probabilities test.
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patients who received LFCNB + IHINB had significantly lon-
ger ambulation distances on postoperative days 1 and 2.

Duration of Hospitalization
Regardless of the incision type, patients in the nerve block
group were hospitalized for significantly shorter time than
those in the control group (Table 1). When patients were
stratified by incision type, the duration of hospitalization was
similar between the nerve block and control groups
(Tables 2 and 3).

Oxford Hip Score
Regardless of incision type, the two groups showed no signif-
icant differences in Oxford hip score at 1-month and
3-month outpatient follow-up (Table 1). Similar results were

observed when patients were stratified by incision type
(Tables 2 and 3). In the two subgroups, patients who did
and did not receive LFCNB + IHINB did not differ signifi-
cantly in Oxford hip score at 1-month and 3-month outpa-
tient follow up.

UCLA Activity Level Rating
Regardless of incision type, the two groups showed no signif-
icant differences in UCLA activity level rating at 1-month
and 3-month outpatient follow up (Table 1). Similar results
were observed when patients were stratified by incision type
(Tables 2 and 3). In the two subgroups, patients who did
and did not receive LFCNB + IHINB did not differ signifi-
cantly in UCLA activity level rating at 1-month and
3-month outpatient follow up.

TABLE 3 Clinical characteristics of total hip arthroplasty patients who underwent “bikini” incision

Outcome Control group (n =32) Nerve block group (n =31) P-value

Age (years) 54.3 (8.4) 55.4 (11.4) 0.654*
Gender (M/F) 16/16 17/14 0.701†
BMI (kg/m2) 25.0 (2.5) 24.5 (2.5) 0.391*
Surgery side (right/left) 18/14 16/15 0.712†
ASA status (I/II/III) 7/17/8 4/20/7 0.708‡
Preoperative measures
VAS pain scores 4.3 (0.9) 4.4 (0.9) 0.954‡
Quadriceps strength 4.9 (0.3) 4.9 (0.3) 0.724‡
Oxford hip score 27.0 (7.8) 27.9 (6.9) 0.762‡
UCLA activity level rating 4.2 (0.8) 3.9 (0.9) 0.208‡

Morphine consumption (mg)
Postoperative day 1 15.0 (7.2) 11.0 (5.4) 0.006‡
Postoperative day 2 3.1 (4.7) 3.2 (4.8) 0.932‡
Total 18.1 (6.9) 14.2 (7.6) 0.011‡

Quadriceps strength
Postoperative day 1 3.8 (0.7) 3.6 (0.7) 0.184‡
Postoperative day 2 4.1 (0.6) 4.3 (0.5) 0.241‡
3 months 4.9 (0.3) 5.0 (0.2) 0.177‡

Daily mobilization (m)
Postoperative day 1 17.7 (8.2) 24.8 (8.8) <0.001‡
Postoperative day 2 33.8 (11.8) 40.3 (9.7) 0.023‡

QoR-15 score
Postoperative day 1 93.9 (6.6) 98.4 (6.6) 0.009‡
Postoperative day 2 109.9 (7.2) 108.1 (6.3) 0.175‡

Time to first straight leg raise (h) 9.8 (3.5) 7.6 (2.5) 0.005‡
Oxford hip score
1 month 31.7 (4.4) 32.6 (4.4) 0.189‡
3 months 41.3 (4.3) 42.9 (3.9) 0.094‡

UCLA activity level rating
1 month 4.8 (0.9) 4.5 (0.7) 0.078‡
3 months 6.2 (0.5) 6.1 (0.5) 0.619‡

Postoperative hospitalization (h) 54.6 (13.6) 49.6 (7.8) 0.107‡
Postoperative complications (n, %)
Nausea 10 (31.3%) 8 (25.8%) 0.633†
Vomiting 7 (21.9%) 4 (12.9%) 0.348†
Chronic pain 5 (15.6%) 2 (6.5%) 0.449†
LFCN dysesthesia 5 (15.6%) 2 (6.5%) 0.449†
Venous thrombotic events 1 (3.1%) 2 (6.5%) 0.978†

Values are mean (SD), number of cases or number of cases (percentage).; ASA, American Society of Anesthesiologists; BMI, body mass index; F, female; LFCN,
lateral femoral cutaneous nerve; M, male; QoR-15 score, quality of recovery score; VAS, visual analogue scale.; *Student’s t-test.; † Pearson’s c2-test.; ‡Mann–
Whitney U-test.
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Postoperative Complications
There was no significant difference between the two control
and neural block groups in the incidence of postoperative
complications, including nausea, vomiting, postoperative
chronic pain, LFCN dysesthesia, or VTE (Table 1). None of
the patients suffered from additional nerve damage, postop-
erative infection, or falls. Incision type also had no influence
on postoperative complications (Tables 2 and 3). In the two
subgroups, patients who did and did not receive LFCNB +
IHINB did not differ significantly in the incidence of

postoperative nausea, vomiting, chronic pain, LFCN dys-
esthesia, or VTE.

Discussion

This study evaluated the efficacy and safety of LFCNB and
IHINB for pain management after THA via the DAA.

Our results suggest that, compared to the use of PIA alone, a
combination of LFCNB and IHINB along with PIA can pro-
vide early-stage postoperative pain relief, reduce postoperative

Fig. 5 Average postoperative visual analogue scale (VAS) pain scores for all patients. Error bars indicate the standard deviation of the mean.

*P < 0.05.

Fig. 6 Average postoperative visual analogue scale (VAS) pain scores of patients who received traditional longitudinal incisions. Error bars indicate

the standard deviation of the mean. *P < 0.05.
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morphine consumption, and accelerate functional recovery
without increasing the risk of postoperative complications.
However, these peripheral nerve blocks may not have a sig-
nificant effect on long-term outcomes.

With the enhanced recovery after surgery approach,
THA patients should begin functional exercises as soon as
possible6, 29. Therefore, reducing postoperative pain is
important because it may seriously hinder and delay func-
tional recovery and the ability of the patient to exercise30.
PIA is a common part of the analgesic regimen for THA, but
its efficacy in postoperative pain management is debated4,
31, 32. A sizeable proportion of patients who receive PIA at
our institution report wound pain after THA via the DAA
and studies have demonstrated that wound pain may play a
role in pain after THA14, 22, 23. We hypothesized that a com-
bination of peripheral nerve blocks (LFCNB and IHINB)
along with PIA may provide a satisfactory analgesic effect for
these patients because both the longitudinal and “bikini”
incisions used during THA via the DAA are located in the
area supplied by the iliohypogastric/ilioinguinal and the lat-
eral femoral cutaneous nerve. Both nerve blocks are purely
sensory blocks for the lower limbs.

An important goal of recovery after undergoing
arthroplasty is excellent postoperative analgesia with mini-
mal opioid consumption33, 34. In our study, we found that
postoperative total morphine consumption was significantly
lower in patients treated with LFCNB and IHINB. This
should translate to a lower risk of opioid-related adverse
events, such as postoperative nausea and vomiting. Although
the nerve block group experienced fewer incidents of nausea
and vomiting, this was not significantly different from the
control group. Based on the small sample in our study, we
do not have enough evidence to fully understand the

influence of these nerve blocks on opioid-related adverse
events. Our results also indicate that the positive analgesic
effect provided by a combination of the nerve blocks and
PIA disappeared over time: from postoperative day 2, there
was no significant difference in VAS pain scores from the
control group. This suggests that the local anesthetics used
in this study do not provide a long-lasting analgesic effect.
Future studies should consider changing the composition of
local anesthetics to prolong the effects of the nerve blocks
and postoperative analgesia.

In addition to the VAS pain scores, patients treated
with a combination of LFCNB and IHINB along with PIA
had significantly better QoR-15 scores on postoperative day
1 than patients treated with PIA alone. The QoR-15 score
provides a validated, comprehensive assessment of the qual-
ity of postoperative recovery26. Because recovery after sur-
gery and anesthesia depend on patient, surgical, and
anesthetic characteristics, as well as the incidence rate of
complications, further research should be conducted on spe-
cific aspects of recovery that show improvement when a
combination of nerve blocks (LFCNB and IHINB) is used
with PIA.

Consistent with better VAS pain scores and QoR-15
scores, we observed better early-stage functional recovery
during hospitalization in the neural block group and the
patients had significantly shorter hospital stay. These results
are consistent with the idea that better early pain relief can
translate to better functional recovery. At the same time, the
two groups showed no significant difference in quadriceps
strength, suggesting that these two nerve blocks do not
reduce muscle strength in the lower limbs. However, pain
and function assessed using the Oxford hip score and the
UCLA activity level rating at 1-month and 3-month

Fig. 7 Average postoperative visual analogue scale (VAS) pain scores of patients who received bikini incisions. Error bars indicate the standard

deviation of the mean. *P < 0.05.
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outpatient follow up were similar for both groups. Further
studies with large sample sizes are required to validate and
extend our results, as well as explore how to improve the
long-term outcomes of using LFCNB and IHINB along
with PIA.

As for the safety of these two nerve blocks, we found
that adding LFCNB and IHINB to PIA did not increase the
incidence of postoperative complications in our small sample
study. Large sample sizes are still required to validate our
results.

We observed advantages of LFCNB and IHINB regard-
less of whether the patient underwent a longitudinal or
“bikini” incision, except that hospitalization duration was sim-
ilar for the nerve block and control groups. This should be
verified in larger studies and the reasons should be explored.

This is the first study to propose the idea of using
LFCNB and IHINB for postoperative analgesia in THA via
the DAA. This study provides preliminary support for the
use of these nerve blocks for postoperative pain manage-
ment. However, our results should be interpreted with cau-
tion in light of several limitations. First, the sample size of
our study is small, and studies with larger sample sizes are
still required to validate our results. Second, lack of

randomization in patient assignment to the nerve block or
control group is another limitation of this study. Neverthe-
less, the two groups did not differ in clinicodemographic
characteristics. The retrospective design is open to biases that
would be reduced with a prospective randomized controlled
design. Third, this study did not analyze long-term outcomes
and complications beyond 3 months after surgery. In future
studies, long-term outcomes and complications must be
studied in detail with extensive follow up.

Conclusion
Compared to PIA alone, ultrasound-guided LFCNB and
IHINB along with PIA is an effective strategy to improve
short-term pain relief, reduce morphine consumption, and
accelerate early-stage functional recovery after THA via the
DAA, using both longitudinal and “bikini” incisions, without
increasing the incidence of complications. Prospective studies
with fewer confounding factors are needed to further explore
the clinical benefits of this method.
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