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Donghai Li1 & Mohammed Alqwbani1 & Qiuru Wang1
& Zhouyuan Yang1

& Ren Liao2
& Pengde Kang1

Received: 21 October 2019 /Accepted: 26 March 2020
# SICOT aisbl 2020

Abstract
Purpose The purpose of this study was to investigate whether adductor canal block (ACB) combined with lateral femoral
cutaneous nerve block (LFCNB) could improve the efficacy of post-operative analgesia in a comparison with a standard peri-
articular infiltration analgesia (PIA) after a total knee arthroplasty (TKA).
Methods One hundred and sixty patients of scheduled unilateral primary TKAwere randomly allocated into two groups for post-
operative analgesia. Eighty cases were treated with ACB combined with LFCNB and the other eighty treated with PIA. The
primary outcomes were pain visual analogue scale (VAS) and rescue pain killer consumption, and the secondary outcomes were
knee active range of motion (ROM), quadriceps strength, patients’ ambulation ability, Knee Society Score (KSS), length of
hospital stay, and adverse events.
Results We found that ACB combined with LFCNB was better on decreasing the post-operative pain score within 12 hours at
rest and 8 h with activity (p < 0.05) and provided longer duration of analgesia (19.91 ± 5.09 VS 12.06 ± 3.67 h, p < 0.01) and less
rescue morphine consumption (13.63 ± 9.84 vs 18.00 ± 11.52 mg, p = 0.011) than the PIA. There was no significant difference
between the two groups (p > 0.05) in terms of knee ROM, quadriceps strength, daily mobilization distance, KSS, and compli-
cation occurrence.
Conclusions ACB combined with LFCNB provides a significantly better pain control, less opioid consumption, and longer
duration of analgesia than peri-articular infiltration while preserving muscle function without affecting knee functional recovery
nor the length of stay or side effects occurrence.
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Introduction

Total knee arthroplasty (TKA) has become the most effective
method to treat advanced knee osteoarthritis [2]. Despite the
tremendous progress that the surgical procedure has achieved,
TKA still cannot meet the patients’ standard of satisfaction. In
the literature, it shows that nearly 20% of patients are not
satisfied with their clinical outcomes after TKA and mainly
because of poor post-operative pain control [1, 10]. Post-
operative pain is an undesirable experience that influences
patients’ early rehabilitation. There are almost approximately
60% of patients who underwent TKA suffered such moderate
to severe post-operative pain, but the optimal pain manage-
ment protocol has not been well defined [1, 12, 24].

As the development of enhanced recovery after surgery
(ERAS), the patients increasingly expect to have an early re-
habilitation without much suffering of pain [13, 26]. In recent
years, many methods have been reported to be effective as
post-operative analgesics, including opioids consumption,
epidural analgesia, peripheral nerve block, and multimodal
peri-articular infiltration analgesia [13, 19, 30]. Periarticular
infiltration analgesia (PIA) is the most common used method
in TKA for relieving the post-operative pain. Studies have
showed that the method of PIA combined with multimodal
analgesia could improve pain management and provide good
performance on early rehabilitation after TKA [14, 16, 19]..

Nerve block as a mode of regional analgesia has shown a good
pain control efficacy in knee arthroplasty [6, 8, 13, 14, 19].
However, with either peripheral nerve block or neuraxial
block, the preservation of quadriceps function and preventing
patient from fall must be the main concerns [5, 8, 18, 19].
Adductor canal block (ACB) is a popular and successful
method for reducing pain after TKA by blocking the saphe-
nous nerve without weakening the quadriceps strength, and it
is usually recommended for pain management after TKA [5,
18, 31]. Studies have shown that ACB alone is not as good as
peri-articular infiltration of analgesia (PIA) in the setting of
total knee arthroplasty [9, 19, 21]. Therefore, the use of ACB
alone may not be enough.

In fact, the anatomical distributions of saphenous nerve
only cover the medial and anterior regions of the knee [21,
29]. Consequently, ACB can only relieve the pain in the
anteromedial sides of the knee and not the lateral or posterior
regions. According to previous studies [17, 25], the local an-
algesia within the posterior capsule has no additional analge-
sic effects after TKA but may increase the damage to the nerve
and vessels in the capsule. Therefore, blocking the nerve in the
posterior capsule of the knee is not beneficial. In addition, it is
still unknown, and no study reported if blocking the sensory
nerve that distributes in the anterolateral side of knee could
benefit to the post-operative analgesia. Anatomical studies
showed that lateral femoral cutaneous nerve (LFCN) distrib-
utes in the anterolateral side of the knee, which may make

blocking it combined with ACB a good method for pain man-
agement after TKA [4, 22].

In this RCT, we want to evaluate if additional blocking of
the lateral femoral cutaneous nerve (LFCNB) combined with
ACB could further relieve the pain, reduce the opioids con-
sumption, and accelerate early rehabilitation when compared
with a standard PIA after TKA.

Material and methods

This study was a single-center, prospective, double-blind, ran-
domized controlled trial (RCT). The approval was obtained
from the Clinical Trials and Biomedical Ethics Committee of
our institution (NO.2012268) and was registered with the
Chinese Clinical Trial Registry (ChiCTR1800015832). All
participants had signed the informed consent before the
surgery.

Patients and inclusion criteria

We included patients who underwent primary unilateral TKA
at our hospital fromApril 2018 to January 2019. Patients from
50 to 80 years of age with a body mass index (BMI) of 19 to
30 kg/m2 and an American Society of Anesthesiologists
(ASA) functional status of I–III were included. We excluded
patients (1) with knee deformity, flexion deformity ≥ 30°,
varus-valgus deformity ≥ 30°; (2) have allergy to the study
anaesthesia drugs or had a long past history of opioid con-
sumption; (3) had any contraindications to nerve blocks or
local infiltration; and (4) with a medical history of psychiatric
illness, cognitive impairment, recognized neuromuscular dis-
order, narcotic dependency, knee infection, knee surgery, or
thrombolytic events including myocardial infarction, cerebro-
vascular accident, deep vein thrombosis, and pulmonary em-
bolus. In addition, the patients with a language barrier, or
refused to sign the informed consent, were not included as
well.

Randomization

Eligible patients were randomized using a computer-
generated list of random numbers with a 1:1 allocation ratio
into two groups (ACB + LFCNB VS PIA) prior to the TKA
procedures. Investigator (XX) sealed the random numbers in
opaque envelopes, and the patients were required to select an
envelope to determine the treatment group. The surgeons, out-
come assessors (YY), anesthetists, data collectors and statisti-
cal analysts were all blinded to the analgesic techniques and
groups allocation.
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Pre-operative management

Basic characteristics of the patients, including age, sex, BMI,
ASA degree, pain score, ROM, quadriceps strength, and KSS
(Knee Society Score) were documented on hospital admis-
sions. Loxoprofen (60 mg, twice a day) was prescribed to
control the pain after hospital admission.

All TKAs were performed by a group of surgeons using a
standard medial parapatellar approach after general anesthe-
sia, and the prostheses that were used included Depuy P.F.C
and striker triathlon. Pneumatic tourniquets were applied dur-
ing the surgeries, as well as the use of tranexamic acid (1 g, i.v,
b.i.d), measures to control blood pressure, and elastic
bandages.

Adductor canal block with lateral femoral cutaneous
nerve block group (experiment group)

Single-shot injections of 30 ml anaesthetics consisted of 0.2%
ropivacaine and 2.0 μg/ml epinephrine were administrated
pre-operatively under ultrasound guidance by experienced an-
esthesiologists into the adductor canal and lateral femoral cu-
taneous nerve region. The anesthetics were prepared by inves-
tigator (XX) who did not take part in the surgery, anaesthesia,
outcomes collection, and statistical analysis.

Adductor canal block: Adductor canal was identified at the
middle of the thigh using a high-frequency linear array ultra-
sonic transducer. A 22-gauge, 100-mm needle was directed
into the fascia of the sartorius and 3 mL of isotonic saline was
injected to ensure the correct placement of the needle, and
then, a 20 mL of anaesthetic was injected into the canal.

Lateral femoral cutaneous nerve block: As introduced
above, the same ultrasonic transducer helped identifying the
lateral femoral cutaneous nerve between the origin of the sar-
torius and the tensor fasciae latae muscle, and another 10 mL
of anaesthetic was injected subcutaneously to cover the lateral
side of the knee joint [22, 27].

Sham peri-articular injections of isotonic saline solution
(100 mL) were administered intra-operatively, and both the
surgeon and anaesthetist were blinded.

Peri-articular infiltration analgesia (control group)

To ensure blinding, patients allocated to the control group
underwent a pre-operative injection of isotonic saline solution
(60 mL) in the adductor canal and lateral femoral cutaneous
nerve region. The same amount of the anaesthetic solution
(0.2% ropivacaine, 2.0 μg/mL of epinephrine, total 100 ml)
was prepared during the operation. The infiltration analgesia
in the posterior region of the capsule was performed using
20 ml of the solution prior to placement of the prosthesis.
Another 20 mL of the solution was injected in the medial
and lateral collateral ligaments prior to the component

implantation. After implantation of the prosthesis, the
quadricep and retinacular tissues were infiltrated with 20 mL
of solution, while the fat and subcutaneous tissues were infil-
trated with 40 mL of PIA solution [9, 24]. Regular drainage
tubes were not used in all the patients in this study.

Post-operative management

Patients were sent to the ward with an ice compress applied
around the incision after being revived from anaesthesia.
Loxoprofen (60 mg, 1 tab, twice a day) was administered to
control post-operative pain, and alprazolam (0.4 mg, 1 tab,
quaque nocte) was prescribed to help sleep at night.
Morphine hydrochloride (10 mg) was intramuscularly admin-
istrated if patients were unable to tolerate the pain or pain
score was higher than six points at rest. For venous thrombo-
embolism (VTE) prevention, enoxaparin (0.2 mL) was subcu-
taneously administered at 12 hours after surgery, then 0.4 mL
every 24 hours afterward until hospital discharge, and after
that, rivaroxaban (10 mg) was prescribed once a day orally
for two weeks. The elastic bandages were removed two hours
after the patients have been sent to the ward and passive and
active physiotherapy began, including lower limbs move-
ments and lower extremity’s strength training. X-rays of the
knee were reviewed a day post-operatively, and patients were
required to walk with partial weight-bearing.

Outcome measurement

The primary outcomes that were assessed included the post-
operative pain at rest and with activity (knee flexion of 45°) at
two, four, eight, 12, 24, and 48 hours and at discharge using
visual analogue scale (VAS) score (in the scale of 0–10, where
0 indicates no pain and 10 indicates worst pain) [19, 20, 27].
The consumption of morphine hydrochloride that was re-
quired to control intolerable pain was also documented [19,
20]. The time from the end of surgery to the first remedial
morphine usage was regarded as the duration of analgesia
[27]. The secondary outcomes that evaluated the knee func-
tional recovery included the ROM, quadriceps strength (in the
scale of 0–5, where 0 indicates worst strength, and 5 indicates
best strength), patients’ daily ambulation distance, and func-
tional KSS (Knee Society Score, evaluating the ability of
walking and climbing) [27]. Other outcomes that were inves-
tigated are the occurrence of any adverse events, such as nau-
sea, vomiting, wound secretions, wound swelling, delayed
wound healing, venous thrombosis, and any neurovascular,
cerebrovascular, and cardiovascular events. The duration of
hospital stay was also recorded. All patients were suggested
to remove the stitches three weeks after operation and return to
the hospital three months later to evaluate the function and
rehabilitation.
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Statistical analysis

Based on previously published reports and our preliminary
pilot study, we found that pain score was 4.3 ± 1.8 at 24 hours
after operation with activity and considered a mean difference
of 1.0 VAS point between both groups to be clinically signif-
icant difference post-operatively. This helps to calculate that at
least 72 patients, with an anticipated 20% dropout rate, are
needed in each group with a two-sided alpha level of 0.05
and power of 90%. The data of patients’ demographic char-
acteristics including age, weight, height, and body mass index
were normally distributed and analyzed using Student’s t test,
while gender and surgery side were categorical data and ana-
lyzed using the chi-squared test. Clinical outcomes of contin-
uous data, including pain score, morphine consumption, anal-
gesic duration time, ROM, daily mobilization, KSS, and hos-
pital stays, were also analyzed using Student’s t test with
Levene examination for the normally distributed data and
the Mann-Whitney U test for those not normally distributed
data (skewed data). The categorical data, e.g., adverse events
occurrence, were analyzed using chi-square and Fisher exact
test. All statistical analyses were performed using SPSS 20.0
(SPSS Inc., Chicago, IL, USA). Differences with a p value of
< 0.05 indicate statistically significant.

Results

Patient characteristics

A total of 200 patients were assessed for eligibility; as shown in
the flowchart (Fig. 1), 20 patients did not meet the inclusion

criteria, and another 12 refused to participate in the study. The
remaining 168 eligible patients were randomized into two groups,
84 in the LFCNB + ACB group and 84 in the PIA group; how-
ever, eight patients (four from each group) were excluded as a
result of rejecting the postoperative assessments. Baseline charac-
teristics, including age, gender, BMI, preoperative pain scores,
knee ROM, quadriceps strength, KSS function score, ASA status,
and operation time, were similar across both groups (Table 1).

Primary outcomes concerning pain control

Patients in LFCNB + ACB group had significantly lower VAS
score for pain while resting at two, four, eight and 12 hours
post-operatively when compared with the patients in the PIA
group (p < 0.05) (Table. 2, Fig. 2). The VAS pain scores with
activity at two, four, eight hours post-operatively were also
significantly lower for the patients in LFCNB + ACB group
compared with those in PIA group (p < 0.05) (Table 2, Fig. 3).
In addition, there were 65 patients (81.25%) in LFCNB + ACB
group who required morphine injections for severe pain com-
pared with 69 patients (86.25%) in PIA group (p > 0.05). The
morphine consumption at the first 24 hours post-operatively in
patients treated with ACB combined with LFCNB was less
compared with those treated with PIA (10.88 ± 6.79 vs 13.75
± 7.18 mg; p = 0.010) (Table 2, Fig. 4). In addition, the total
post-operative morphine consumption in the LFCNB + ACB
group showed a better outcome (13.63 ± 9.84 vs 18.00 ±
11.52 mg, p = 0.011). However, post-operative VAS pain
scores at rest and with activity (at 24, 48, and 72 h) and mor-
phine consumption (at days 2 and 3) were not significantly
different among the two groups (p > 0.05). Time to first rescue
analgesia which used to evaluate the analgesia duration was
significantly longer for the patients in group ACB combined
with LFCNB (19.91 ± 5.09 h) compared with those in PIA
group (12.06 ± 3.67 h)(p < 0.001) (Fig. 5).

Secondary outcomes concerning function recovery

There was no difference between the two groups in terms of the
secondary outcome measures, including knee ROM, quadriceps
strength, time to first mobilization, and daily mobilization dis-
tance post-operatively (p > 0.05). The patients inACB+LFCNB
group stayed in hospital for 74.31 ± 10.96 hours after operation,
while those in PIA group stayed for 74.71 ± 11.15 h, and this
difference was not statistically significant (p= 0.65). There were
no significant differences between the two groups (p > 0.05)
(Table 3) in the KSS function scores which were evaluated at
hospital discharge and two months follow-up.

Other outcomes

Nausea has occurred in 27 (33.8%) patients in ACB + LFCNB
group and 31 (38.8%) patients in PIA group (p = 0.511), andFig. 1 Flow diagram of patients’ selection and exclusion
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vomiting occurred in 13 (16.3%) vs 17 (21.3%) patients (p =
0.418). The symptoms improved after treated with
metoclopramide dihydrochloride injections. Additionally, other

adverse events, including wound oozes, wound swelling, de-
layed wound healing, and venous thrombotic events, were not
significantly different between the two groups (p > 0.05). There

Table 2 Postoperative pain assessment

Outcome LFCNB + ACB (n = 80) PIA (n = 80) MD with 95% CI p value

Pain VAS score
At rest

2 h 2.41 ± 0.74 3.29 ± 1.03 0.88 (0.59 to 1.16) 0.000

4 h 2.88 ± 0.58 3.90 ± 0.76 1.03 (0.81 to 1.24) 0.000

8 h 3.14 ± 0.98 4.46 ± 0.97 1.33 (1.02 to 1.63) 0.000

12 h 3.85 ± 1.06 4.21 ± 0.85 0.34 (0.04 to 0.64) 0.028

24 h 3.60 ± 1.06 3.83 ± 1.00 0.23 (− 0.10 to 0.55) 0.170

48 h 2.91 ± 0.89 3.09 ± 0.94 0.18 (− 0.11 to 0.46) 0.232

Discharge 2.04 ± 0.66 1.93 ± 0.79 − 0.11 (− 0.34 to 0.12) 0.237

With activity

2 h 3.45 ± 0.94 4.49 ± 0.95 1.04 (0.74 to 1.33) 0.000

4 h 3.70 ± 0.75 4.88 ± 0.80 1.19 (0.95 to 1.43) 0.000

8 h 4.64 ± 1.061 6.03 ± 1.04 1.39 (1.06 to 1.72) 0.000

12 h 4.89 ± 1.04 5.14 ± 0.88 0.25 (− 0.05 to 0.55) 0.104

24 h 4.71 ± 1.20 4.94 ± 0.96 0.23 (− 0.11 to 0.56) 0.193

48 h 4.19 ± 0.90 4.30 ± 1.02 0.11 (− 0.19 to 0.41) 0.462

Discharge 3.14 ± 1.00 3.26 ± 0.98 0.13 (− 0.18 to 0.43) 0.426

Morphine (mg)

Day 1 10.88 ± 6.79 13.75 ± 7.18 2.87 (0.69 to 5.06) 0.010

Day 2 2.50 ± 4.36 3.88 ± 6.06 1.38 (− 0.27 to 3.02) 0.102

Day 3 0.25 ± 1.57 0.38 ± 1.91 0.13 (− 0.42 to 0.67) 0.652

Total 13.63 ± 9.84 18.00 ± 11.52 4.38 (1.03 to 7.72) 0.011

No morphine cases (n,%) 15 (18.75%) 11(13.75%) - 0.391

Analgesia duration (h) 19.91 ± 5.09 12.06 ± 3.67 7.85 (6.32 to 9.38) 0.000

LFCNB lateral femoral cutaneous nerve block; ACB single-shot adductor canal block; PIA periarticular infiltration analgesia; MD mean difference; CI
confidence interval

Table 1 Patient clinical and
demographic characteristics Characteristic LFCNB + ACB (n = 80) PIA (n = 80) p value

Age (years) 66.6 ± 7.4 65.2 ± 7.5 0.232

Gender (m/f) 20/60 20/60 1.000

Weight (kg) 64.6 ± 9.9 63.5 ± 10.8 0.478

Height (cm) 158.3 ± 6.7 158.2 ± 6.6 0.924

Body mass index (kg/m2) 25.7 ± 3.2 25.3 ± 3.8 0.443

Surgery side (right/left) 49/31 51/29 0.744

VAS pain score (prior to surgery) 4.8 ± 1.1 5.0 ± 0.9 0.288

Knee ROM (prior to surgery) 98.8 ± 17.6 102.9 ± 13.5 0.087

KSS function score 23.5 ± 3.2 24.2 ± 2.8 0.142

Quadriceps strength 4.9 ± 0.3 4.9 ± 0.3 1.000

ASA status (I/II/III) 3/46/31 3/51/26 0.706

Duration of operation (min) 84.0 ± 24.7 83.9 ± 27.5 0.828

LFCNB lateral femoral cutaneous nerve block; ACB adductor canal block; PIA periarticular infiltration analgesia;
VAS visual analogue score; ROM range of motion; ASA American Association of Anesthesiologists; KSS Knee
Society Score
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were no occurrence of pulmonary embolisms, patients fall in-
cidents, or neurovascular, cerebrovascular, and cardiovascular
events. Furthermore, the three month mortality and three month
readmission in both groups did not occur as well (Table 4).

Discussion

This study was conducted to investigate whether ACB com-
bined with LFCNB could improve the efficacy of post-
operative analgesia compared with standard PIA after TKA.
We found that ACB combined with LFCNB was better on
decreasing the pain score at rest within 12 hours post-
operatively and at eight hours with activity, providing longer
duration of analgesia and less morphine consumption com-
pared with the PIA. However, the other outcome measures
including knee ROM, quadriceps strength, early functional
rehabilitation, and complication occurrence were comparable
between the two groups.

TKA is a procedure that leads to bone and soft tissue dam-
age and is associated with the exposure of sensory nerve fibers
that distributed around the patella without enough soft tissue
protection, whichmake the patients have to suffer severe post-
operative pain [20, 32]. Additionally, surgical stress-induced
immune reactions and inflammatory reactions increase the
sensitivity of the nerve fibers around the knee and result in
more pain [20]. Therefore, multimodal analgesia with periph-
eral nerve blocks or peri-articular local infiltration has become
popular and effective methods to relieve the pain [13, 14, 16,
19, 30]. Peri-articular infiltration analgesia is a commonly
used procedure on post-operative pain control; however, the
nerve selective is poor and requires large quantity of anaes-
thetic with unsatisfactory duration [19, 27]. Therefore,
blocking specified peripheral nerves around the knee to con-
trol the pain with taking into consideration the muscle strength
was our intention. Femoral nerve block (FNB) and sciatic

Fig. 4 The consumption of morphine hydrochloride after operation. *
indicated p < 0.05 between the two groups. LFCNB, lateral femoral
cutaneous nerve block; ACB, single-shot adductor canal block; PIA,
peri-articular infiltration analgesia

Fig. 2 Visual analogue scale pain score at rest in the two groups
presented as mean and standard deviation. * indicated p < 0.05 between
the two groups. LFCNB, lateral femoral cutaneous nerve block; ACB,
single-shot adductor canal block; PIA, peri-articular infiltration analgesia

Fig. 5 Total duration of analgesia following TKA. * indicated p < 0.05
between the two groups. LFCNB, lateral femoral cutaneous nerve block;
ACB, single-shot adductor canal block; PIA, peri-articular infiltration
analgesia

Fig. 3 Visual analogue scale pain score with activity in the two groups
presented as mean and standard deviation. * indicated p < 0.05 between
the two groups. LFCNB, lateral femoral cutaneous nerve block; ACB,
single-shot adductor canal block; PIA, peri-articular infiltration analgesia
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nerve block (SNB) are not recommended for analgesia in
TKA [5, 13, 19]. As reported in the literature, ACB controls
only the pain in the anteromedial region of the knee, which
might be a disadvantage compared with PIA [19, 27]. To
improve the analgesic effects of ACB, blocking the nerve that

control the lateral side of the knee might be a good option.
LFCNB is a technique that could decrease the sensations in
later thigh and knee [4, 22, 23] and has been used in total hip
arthroplasty (THA). In fact, previous studies have reported the
use of LFCNB in knee surgery [7, 15], but the analgesic effect

Table 3 Post-operative knee functional rehabilitation

Outcome LFCNB + ACB (n = 80) PIA (n = 80) p value

Degree of knee ROM (degrees)

Day 1 79.69 ± 18.18 79.31 ± 17.33 0.944

Day 2 90.54 ± 14.90 91.48 ± 13.63 0.449

At discharge 100.29 ± 13.01 102.65 ± 11.61 0.283

3 months 115.54 ± 9.23 116.24 ± 10.21 0.650

Quadriceps strength

Day 1 3.31 ± 0.87 3.29 ± 0.73 0.811

Day 2 4.03 ± 0.76 3.94 ± 0.75 0.440

At discharge 4.71 ± 0.48 4.64 ± 0.51 0.315

3 months 4.86 ± 0.42 4.78 ± 0.32 0.177

Time to first mobilization (h) 16.87 ± 4.42 17.66 ± 5.63 0.325

Daily mobilization distance (m)

Day 1 9.08 ± 8.97 8.58 ± 8.60 0.450

Day 2 16.98 ± 12.51 17.46 ± 13.39 0.975

At discharge dday 29.49 ± 18.40 29.19 ± 18.42 0.903

3 months 815 ± 113 794 ± 104 0.223

Postoperative hospital stay (h) 74.31 ± 10.96 74.71 ± 11.15 0.386

KSS function score

At discharge 35.58 ± 4.32 34.71 ± 4.22 0.848

3 months 58.42 ± 5.34 56.77 ± 5.88 0.065

LFCNB lateral femoral cutaneous nerve block;ACB single-shot adductor canal block;PIA periarticular infiltration analgesia; ROM range of motion; VAS
visual analogue score; KSS Knee Society Score

Table 4 Post-operative
complications (n, %) Adverse events LFCNB + ACB (n = 80) PIA (n = 80) p value

Nausea 27 (33.8) 31 (38.8) 0.511

Vomiting 13 (16.3) 17 (21.3) 0.418

Wound swelling 32 (40) 27 (33.8) 0.413

Wound ooze 11 (13.8) 9 (11.3) 0.633

Delayed wound healing 4 (5.0) 3 (3.8) 1.000

Venous thrombotic events 3 (3.8) 3 (3.8) 0.677

pulmonary embolism 0 (0) 0 (0) -

Falls after surgery 0 (0) 0 (0) -

Neurovascular events 0 (0) 0 (0) -

Cerebrovascular events 0 (0) 0 (0) -

Cardiovascular events 0 (0) 0 (0) -

3-month mortality 0 (0) 0 (0) -

3-month readmission 0 (0) 0 (0) -

LFCNB lateral femoral cutaneous nerve block;ACB single-shot adductor canal block; PIA periarticular infiltration
analgesia
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in TKAwas not clear. This study was conducted to investigate
whether LFCNB can be a good supplement to ACB and
whether ACB combined with LFCNB can provide better pain
management when compared with standard PIA.

LFCN originates fromL2 and L3with variation of its upper
distribution before going through the inguinal ligament but
usually went down between the origin of the sartorius and
the tensor fasciae latae muscle [3, 27]. Tang J [28] reported
that more than 95% of people had LFCN with the trunk’s
body surface from anterior superior spine to middle point of
the patella outer margin. The terminal branches are evenly
distributed over the components in the upper and lateral side
of the knee joint. At the same time, almost 100% of the LFCN
diverged an anterior branch that distributed to the patella [22,
28]. Consequently, blocking LFCN could decrease sensation
in in anterolateral side of the knee and play as a supplementary
method to ACB in post-operative analgesia of TKA. Sogbein
OA et al. [27] reported that blocking the nerves around the
knee could help to decrease the post-operative pain, but the
techniques were complicated. This study investigated the an-
algesic effects of blocking the medial, anterior, and lateral
region of the knee.

According to the results, the pain scores while resting at two,
four, eight and 12 hours and with activity at two, four and eight
hours post-operatively were significantly lower in patients treat-
ed with LFCNB combined with ACB. Furthermore, the mean
difference of pain scores at four and eight hours was higher than
1.1. This indicates that specified nerve block provides better
pain control than blind PIA in the early time after TKA. The
additional method of LFCNB combined with ACB decreased
the pain scores especially in the lateral aspect of knee. In addi-
tion, the rescue morphine consumption at the first 24 hours was
reduced in the group of LFCNB combined with ACB, which
indicates that the pain was better controlled in this group. More
importantly the patients in PIA group required the first mor-
phine injection at mean 12.06 ± 3.67 hours after operation com-
pared with 19.91 ± 5.09 h in nerve block group, which suggests
that LFCNB combined with ACB could decrease the pain and
prolong the analgesia duration in TKA. However, the pain
scores at other time points have no significant differences be-
tween the two groups. These outcomes demonstrated that the
pain at early stages after TKA was hard to bear, and effected
badly patients’ comfort and effective measures are indicated
[20, 25, 27], but the pain scores were not significant after recue
pain killers were used. The quadriceps strength, functional re-
covery outcomes, and the adverse events were comparable be-
tween the two groups, which indicated that the nerve block
protocol in this study was a motor-sparing technique and had
no significant influence on muscle strength and knee functional
rehabilitation. Nevertheless, other outcomes were without sig-
nificant difference; the better pain control and less opioid con-
sumption made the patients experience a better comfort during
the early rehabilitation.

One of the limitations of this study was the variation of
LFCN; as studies showed, 12% of LFCN gave off the anterior
branches in the pelvic cavity [11, 28], so the LFCNB cannot
cover all cases, which might be the reason that some of the
patients in study group still suffered severe pain. The second
limitation was that we combined the use of ACB and LFCNB;
however, it is still unknown if the single method of LFCNB
could provide good performance in TKA. The third limitation
was that despite what has been reported, studies have shown
that the pain in the posterior of the knee is mild [17, 25]; we
did not investigate that in this study.

In conclusion, a LFCNB combined with ACB provides a
significantly better pain control, less opioid consumption, and
longer duration of analgesia than peri-articular infiltration
while preserving muscle function and without affecting length
of stay, satisfaction, side effects, or functional rehabilitation.
Additional LFCNB may be a good supplement for ACB on
increasing the nerve blocking area for analgesia following
TKA and can be recommended for clinical practice.
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