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Abstract Objective This article studied the efficacy of two different analgesic methods after
unilateral primary total knee arthroplasty (TKA) to find an effective analgesic method.
Methods A randomized, double-blind, placebo, parallel, and controlled study was
performed to evaluate the benefits of combining the femoral triangle block (FTB) and
the interspace between the popliteal artery and the capsule of the posterior knee (IPACK).
Forty patients diagnosed with knee osteoarthritis and underwent unilateral primary TKA
with FTB and IPACK were divided grouped into the experimental group, and 40 patients
undergoing TKAwith intra-articular cocktail analgesicmixture local injectionwere grouped
into the control group. All patients received the patient-controlled anesthesia pump for
analgesia at postoperative 48hours. The main indexes were postoperative knee joint rest
and activity pain (visual analog scale) and muscle strength of the affected limb; secondary
indexes were anesthetic consumption, total morphine consumption, range ofmotion, and
complications (such as postoperative nausea and vomiting [PONV]).
Results There was no significant difference in the general data of each treatment group.
Compared with the conventional group, the quadriceps muscle strength of the combined
FTB and IPACK group was higher with significant statistical differences after surgery
(p<0.05). At postoperative 2, 6, 12, 24, 48, and72hours, active painwas better than in the
conventional group (p<0.05). Resting pain was significantly smaller than the traditional
group only at postoperative 2, 6, 12, and 48hours (p<0.05). Morphine consumption,
anesthetics consumption, and hospitalization time were lower than the conventional
group, the difference being statistically significant. There were no significant differences
between the two groups in postoperative wound healing, infection incidence, blood
pressure, heart rate, rash, respiratory depression, deep vein thrombosis, and urinary
retention. There were also no significant differences in PONV (p>0.05).
Conclusion Combining FTB and IPACK significantly increased the quadriceps muscle
in patients, together with relieving early pain and reducing the amount of anesthetic
consumption at different postoperative intervals.
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Total knee arthroplasty (TKA) is a standard surgical method
used to improve quality of life and exercise performance in
patients with advanced osteoarthritis.1 Although TKA is
usually accompanied by moderate to severe postoperative
pain, pain control can be achieved through analgesic meth-
ods, such as traditional analgesia with nonsteroidal anti-
inflammatory drugs (NSAIDs)2 andweakor strong opioids.3,4

However, approximately 50% of patients still present with
severe immediate postoperative pain. Inadequate analgesia
will affect outcomes in patients with postoperative rehabili-
tation, satisfaction, and overall prognosis.5

Femoral nerve block is a commonly used clinical periph-
eral nerve block (PNB) method in patients undergoing TKA.6

Nevertheless, this method can potentially cause amovement
block leading to instability of the body center of gravity
during postoperative functional exercise, increasing
patients’ risk of falling. The femoral triangle block (FTB)
can provide analgesia by blocking the branches of the
saphenous, medial vastus, and medial femoral cutaneous
nerves (MFCN) to anesthetize the anteromedial portion of
the knee for postoperative pain relief without affecting the
quadriceps muscle.7,8

Moreover, recent reports have described a new PNB
method, an alternative to a tibial nerve block that involves
injecting local anesthetics in the interspace between the
popliteal artery and capsule of the posterior knee (IPACK).
The IPACK block acts on the posterior knee muscles and
nerves without affecting the common peroneal nerve9;
further, it provides more effective analgesic effects for
patients without interfering with muscle strength.7 There-
fore, we hypothesized that the use of FTB in combination
with IPACK block was a more effective analgesic strategy for
patients following TKA as compared with local periarticular
injection that would not compromise muscle strength. We
conducted a prospective, double-blind, randomized, and
control study to assess the clinical efficacy of FTB combined
with IPACK for analgesia after TKA including three goals: (1)
pain scores at rest and when active, (2) muscle strength and
range of motion (ROM), and (3) postoperative complications.

Materials and Methods

Study Design
We selected patients with knee osteoarthritis who under-
went primary unilateral TKA for this study. We included
patients with the American Society of Anesthesiologists
score ranging from 1 to 3, aged younger than 80 years, and
whoweighed 45 to 70 kg. We excluded patients with mental
health disorders, alcohol and drug dependence, morphine
and local anesthetic drug hypersensitivity history, severe
hepatic and kidney function impairment, severe knee defor-
mity, chronic opioids, and NSAID tolerance. A biostatistician
blinded to this research process generated a random number
sequence with simple random numbers, and all random
number cards were sealed with envelopes. When a patient
was enrolled, they were assigned to the experiment/control
group based on the odd/even number. A research nurse
implemented this procedure. Blind codes were released after

the data analysis stage. The patients were randomly assigned
to the experimental or control group. Patient general infor-
mation, visual analog scale (VAS) score, and joint ROM were
obtained pre- and postoperatively. On the day before surgery,
the patients were administered oral celecoxib 200mg twice
and low molecular weight heparin (LMWH) calcium injec-
tion 4,000 IU subcutaneously twice to prevent deep venous
thrombosis (DVT). Two assistants who did not participate in
patient care or surgery prepared the reagent cocktail solu-
tions for the control and experimental groups. Both the
research assistants and patients were blinded to the treat-
ment group allocation.

Population of Patients
The study was approved by the appropriate institutional
review board, and written informed consent was obtained
from all patients. Among 127 prospective patients, all
responded to our research notice where 20 refused to
participate, 80 patients met study inclusion criteria, while
27 patients were excluded for various reasons listed
in ►Fig. 1 that summarized the study recruitment strategy.

Analgesic Mixture Compositions
The compositions of the nerve-blockmixture are ropivacaine
hydrochloride injection 20mL (75mg/10mL), and morphine
1mL (10mg/1mL). The above reagents were diluted with
saline to 50mL.

The intra-articular cocktail analgesic mixture local injec-
tion consists of the compound betamethasone injection
(depotoxin) 1mL (7mg/1mL), ropivacaine hydrochloride
injection 20mL (75mg/10mL), and morphine 1mL (10mg/
1mL). The above reagentswere dilutedwith saline to 100mL.

The Combined FTB and IPACK Block Group
After induction of general anesthesia, FTB and IPACK blocks
were performed on the operative extremity. FTB was per-
formed at a point slightly cephalad to the mid-thigh, defined
as half the distance between the anterior superior iliac spine
and patella base. Under ultrasound guidance, a 16-gauge
echo needlewas introduced and advanced to a point near the
femoral artery in the triangle-shaped compartment bounded
by the sartorius, vastus medialis, and adductor magnus
muscles. After negative aspiration for blood, 10mL of the
nerve block mixture was injected.7 For the IPACK block, the
probe was placed in the popliteal fossa and the needle was
inserted from the lateral aspect of the knee in a posterolat-
eral to anteromedial direction.7,10 The needle tip was placed
1 to 2 cm beyond the lateral edge of the artery and 20mL of
nerve block mixture was injected. In here, the joint cavity
was partially injected with the same cocktail solution to
eliminate interference.

Surgery
The surgeries were performed by experienced surgeons
under general anesthesia utilizing the medial parapatellar
approach for all TKAs. All patients (80 knees) underwent
primary TKAusing cemented Genesis II prostheses. Posterior
stabilized prosthesis (PS) prosthetic devices were used in all
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knees. Traditional patellar denervation was performed in all
patients using the cauterized peripatellar synovial mem-
brane for peripatellar electrocauterization demulsification. A
tourniquet was applied on all patients during this study for
the entire procedure. We recorded intraoperatively surgical
time and utility of lateral ligament release for balancing the
TKA. The drainage tube was placed without patellar
replacement.

The Control Group
Before prosthesis implantation, 20mL of a compound anes-
thetic agent was injected into the posterior joint capsule,
together with the medial and lateral collateral ligaments.11

Before closing the joint capsule, the surgeon injected 20mL
of the compound anesthetic agent into the quadriceps
tendon, patellar tendon, and peripatellar joint capsule.11

The remaining 60mL was injected into the synovium,
subpatellar fat pad, medial and lateral support belt, and
subperiosteal and subcutaneous tissues at multiple points
without infiltrating the posterior capsule.11 The control
group also used the same dose of physiological saline for
nerve block.

Postoperative Management
All patients were treatedwith ice compression for 24hours on
postoperative day 1 and administered a COX-2 inhibitor
celecoxib 200mg twice daily beginning from 6hours postop-
eratively. Postoperative analgesia was administered using a
patient-controlled anesthesia (PCA) pump with an LCP (load-
ing dose ; continuous infusion ; PCA) model (load dosage
3mLþ lasting dosage 2mL/hþ0.5mL per time) within
48hours. Twenty-five milligrams of morphine were diluted
to 100mLwith normal saline in the PCA pump.When the PCA
pumpwasstoppedafter48hours,morphinewasadministered
intramuscularly (5–10mg) according to the degree of pain
(VAS score>4) and awareness of systemic conditions. LMWH
(4,000 IU) was administered subcutaneously after surgery
during the patients’ hospital stay and lower extremity com-
pression pumps were used to prevent DVT. After regaining
consciousness, patients were encouraged to perform active
straight-leg-raising movements and genuflexion exercises
during postoperative recovery. Starting on postoperative day
1, all patients received continuous passive motion machines
with 30 degrees ofmotion for 2weekswith a gradual increase
of arc of motion dictated by the patient’s pain tolerance.

Fig. 1 The Consohdated Standards of Reporting Trials (CONSORT) flowchart of subject screening and enrollment.
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Outcome Measures and Follow-Up
Patient follow-up information and functional scores were
collected, face-to-face or through phone calls, by the same
experienced physician, blinded to the study group
information.

Postoperative pain assessment mainly consisted of three
aspects: (1) the assessment of resting and active VAS scores
at 2, 6, 12, 24, 48, and 72hours; (2) the measurement of
lower limb muscle strength (quadriceps femoris, N) by
isokinetic training (CYBEX, America) at 2, 6, 12, 24, 48, and
72hours; and (3) the ROM (degrees) at 2, 6, 12, 24, 48, and
72hours.

Secondary outcomes included morphine consumption
during each period (PCA basic dosageþPCA self-controlled
dosageþ intramuscular dosage), frequency of nauseas and
vomiting, and dosing episodes of dorasilone given postoper-
atively. Discharge criteria consisted of a VAS score<4 and the
ability to ambulate with assistance of crutches independent
of a therapist. Patients were monitored until discharge for
changes in blood pressure (BP), heart rate (HR), urinary
retention, respiratory depression occurrence, drug allergy
onset, and wound complications. Patient follow-up was
scheduled to check for complications such as delayed infec-
tions at 1, 3, 6, and 12 months postoperatively and after that
at 1-year intervals.

Statistical Analysis
The analyses were performed with SPSS23.0 and Prism8
software. The classification data were expressed by frequen-
cy (%). The chi-square test or Fisher’s exact probability
methodwas used for comparisons between groups; Enumer-
ation data and measurement data were described by mean
� standard deviation (X� S). Repeatedlymeasured datawere
analyzed by repeated measurement analysis of variance and
Student’s t-test for comparisons between groups. Quadriceps
muscle strength, active pain VSA score, resting pain VAS
score, and ROM were analyzed by repeated-measures analy-
sis of variance. The Greenhouse–Geisser test was used to
explore the within-subject effect. When the interaction was
statistically significant, a simple effect analysis was per-
formed. When the exchange was not statistically significant

and the main result was statistically significant, the compar-
ison was compared at each time within the group using the
least significant difference method. A p-value of<0.05 was
considered to be statistically significant.

Result

General Information
There was no difference in age distribution, sex ratio, body
mass index, HR, and operation time between the two groups
(►Table 1).

Comparison of Active Pain and Resting Pain
In terms of resting pain and active pain, the interaction effect
of the two treatments and several time points were signifi-
cant, respectively, F(2, 78)¼868.99, p<0.001, and F(2,
78)¼895.21, p<0.001. Based on these results, the following
simple effects between time points and treatments were
examined. A significant difference was observed in resting
pain postoperatively up until the 12-hour mark and after the
24-hour time point until 72hours, in which no differences
were observed only at 24-hour time point (►Table 2).

Patients in the control group had significantly higher
active pain scale measurements postoperatively at all time
points observed (►Table 3).

Comparison of Quadriceps Muscle Strength and the
Range of Motion
Regarding quadriceps muscle strength, there was a signifi-
cant interaction effect of the two treatments and several
time points, F(2, 78)¼6.90, p<0.001. Therefore, based on
these results, the simple effects of time points and treat-
ments were examined. Quadriceps muscle strength was
significantly higher in the experimental group early on after
surgery and until 72hours postoperatively (►Table 4).

In terms of the ROM, there was a significant interaction
effect of the two treatments and several time points, F(2,
78)¼2611.93, p<0.001. On the basis of the above results,
the simple effects of time points and treatments were
examined. There was significant improvement in postopera-
tive knee ROM at the 48- and 72-hour time points (►Table 5).

Table 1 Demographics and surgical variables

Experimental group Control group t value p-Value

Sample size (n) 40 40

Age (y) 67.82�7.50 70.82� 6.68 �1.89 0.06

Gender (M/F) 15/25 18/22 0.46 0.50

Body mass index (BMI) 25.41�2.39 24.26� 2.93 1.92 > 0.05

HR (bpm) 70.73�4.74 70.80� 4.65 �0.07 0.94

Operation time (min) 98.60�10.23 97.80� 10.45 0.35 0.73

Lateral release 3 (7.5%) 4 (10%) 1a

Abbreviations: bpm, beats per minute; HR, heart rate.
Note: The Student’s t-test and the chi-square test were used to compare continuous and categorical variables, respectively, between the two groups.
Significance set at p< 0.05.
aAdopting Fisher’s exact test.
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The Comparison of General Conditions and
Complications after Surgery
There were no significant differences in BP, HR, urinary
retention, respiratory depression, rash, and DVT between
the two groups (►Table 6). There were 15 patients in the
experimental group and 18 patients in the control group
subjected to nausea and vomiting with no significant differ-

ence (37.5% vs. 45%, p¼0.50). Five patients in the experi-
mental group and 13 patients in the control group each used
morphine for analgesia following surgery. The utilization of
intraoperative anesthetics and postoperative morphine for
pain control as well as length of stay was significantly lower
in the experimental group (►Table 6). Postoperative com-
plications, including wound dehiscence and fat liquefaction,

Table 2 The effect of different methods on resting pain

Experimental group Control group (95% CI) F -Value p-Value

Sample size (n) 40 40

Preop 7.23� 1.14 7.50�0.78 �0.009 to 0.86 1.55 0.22

POH2 1.45� 1.15 3.82�1.94 1.66 to 3.09 44.07 < 0.001

POH6 1.55� 0.81 2.83�1.81 0.65 to 1.90 16.50 < 0.001

POH12 1.93� 0.89 2.83�1.95 0.23 to 1.57 7.08 0.02

POH24 1.03� 0.16 1.13�0.40 �2.37 to 0.37 2.12 0.15

POH48 0.65� 0.48 0.93�0.57 0.39 to 0.51 5.39 0.02

POH72 0.60� 0.50 0.83�0.39 0.03 to 0.42 5.14 0.03

Abbreviations: CI, confidence interval; POH, postoperative hour; SD, standard deviation.
Note: Data are mean� SD and 95% CI. The repeated-measures analysis of variance analyzed resting pain. Significance set at p< 0.05.

Table 3 The effect of different methods on active pain

Experimental group Control group (95% CI) F -Value p-Value

Sample size (n) 40 40

Preop 8.33�1.07 8.75� 0.87 �0.16 to 0.71 4.28 0.06

POH2 6.75�0.78 7.65� 0.74 0.56 to 1.24 351.00 < 0.001

POH6 5.70�0.94 5.7� 0.70 �0.03 to 0.78 5.87 < 0.02

POH12 4.65�1.78 6.33� 1.16 1.01 to 2.34 35.08 < 0.001

POH24 2.38�0.54 3.9� 0.86 1.23 to 1.87 85.37 < 0.001

POH48 1.42�0.50 2.30� 0.52 0.65 to 1.10 59.20 < 0.001

POH72 0.78�0.42 1.48� 0.51 0.49 to 0.91 45.10 < 0.001

Abbreviations: CI, confidence interval; POH, postoperative hour; SD, standard deviation.
Note: Data are mean� SD and 95% CI. The repeated-measures analysis of variance analyzed active pain. Significance set at p< 0.05.

Table 4 The influence of different methods on quadriceps muscle strength (N)

Experimental group Control group (95% CI) F -Value p-Value

Sample size (n) 40 40

Preop 3.85� 0.60 3.76�0.59 �0.87 to 7.37 7.73 0.49

POH2 3.09� 0.17 2.64�0.20 �0.52 to �0.38 358.98 < 0.001

POH6 3.27� 0.22 3.02�0.14 �0.33 to �0.17 110.80 < 0.001

POH12 3.49� 0.20 3.20�0.13 �0.37 to �0.21 164.82 < 0.001

POH24 3.66� 0.19 3.40�0.12 �0.33 to �0.18 162.19 < 0.001

POH48 3.85� 0.20 3.61�0.14 �0.32 to �0.16 136.98 < 0.001

POH72 4.00� 0.25 3.66�0.13 �0.43 to �0.25 122.18 < 0.001

Abbreviations: CI, confidence interval; POH, postoperative hour; SD, standard deviation.
Note: Data are mean� SD and 95% CI. The repeated-measures analysis of variance analyzed quadriceps muscle strength. Significance set at p< 0.05.
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were observed in one patient in two cases in the experimen-
tal group and two in the control group, which were cured in
the first stage after continual dressing changes. We did not
observe any surgical site infections in either group during the
follow-up period. In the control group, DVTwas observed in
one patient who reported in symptoms after treatment with
antithrombotic therapy (►Table 6).

Discussion

This study examined two different techniques for analgesia
to alleviate knee joint pain and reduce the anesthetic influ-
ence on the quadriceps muscle in patients who underwent
TKA. We found that FTB combined with IPACK block could

reduce the anesthetic impact on muscle strength while
providing adequate analgesia. Nevertheless, no clinical trials
have been conducted to verify whether the combinations of
FTB and PACK block could reduce postoperative complica-
tions and improve rehabilitation potential. Moreover, a
prospective study that enrolled 120 patientswho underwent
unilateral TKA demonstrated that an adductor canal block
(ACB) combinedwith IPACK blockwas a promising technique
to improve middle-term postoperative pain management
without affecting the motor function around the knee joint
and increased patient walking distance compared with the
use of ACB alone,12 which validated the notion that IPACK
block did not influence muscle strength. The reasons for this
might be manifold. Correspondingly, Kandarian et al13

Table 5 The impact of different methods on the range of motion (ROM) (degrees)

Experimental group Control group (95% CI) F -Value p-Value

Sample size (n) 40 40

Preop 107.50�10.19 110.75�8.21 �0.87 to 7.37 2.877 0.10

POH2 19.88�6.75 21.00� 15.07 �4.07 to 6.32 1.74 0.67

POH6 33.38�7.79 28.75� 13.24 �9.46 to 0.21 4.01 0.05

POH12 34.88�6.75 36.00� 15.07 �4.07 to 6.32 0.17 0.68

POH24 43.38�7.7 38.75� 13.2 �9.46 to 0.21 4.01 0.05

POH48 53.38�9.09 39.75� 6.40 �17.12 to �10.13 60.98 < 0.001

POH72 62.13�8.16 49.63� 5.48 �15.59 to �9.41 59.45 < 0.001

Abbreviations: CI, confidence interval; POH, postoperative hour; SD, standard deviation.
Note: Data are mean� SD. The repeated-measures analysis of variance analyzed ROM. Significance set at p< 0.05.

Table 6 Postoperative metrics and complications

Experimental group Control group t-Value p-Value

Sample size (n) 40 40

Systolic (mm Hg) 134.55� 11.05 136.88� 21.45 �0.61 0.55

Diastolic (mm Hg) 73.70� 9.70 74.67�8.92 �0.47 0.64

HR (bpm) 71.20� 4.18 72.13�6.87 �7.28 0.47

Hospitalization time (d) 3.98�0.83 5.00�0.75 �5.79 < 0.001

The consumption of anesthetics (propofol) (mL) 42.63� 5.43 52.00�7.99 �6.14 < 0.001

Urinary retention 1 (2.5%) 2 (5.0%) 1a

Rash (Case) 1 (2.5%) 1 (2.5%) 1a

The consumption of morphine (mg) 1.25�3.35 3.25�4.74 �2.18 0.03

Wound complication (Case) 2 (5.0%) 2 (5.0%) 1a

Respiratory depression (Case) 1 (2.5%) 2 (5.0%) 1a

Nausea and vomiting (Case) 15 (37.5%) 18 (45%) 0.46 0.50

DVT (Case) 0 1 (2.5%) 1

Intramuscular morphine (Case) 5 (12.5%) 13 (32.5%) 4.59 0.03

Abbreviations: bpm, beats per minute; DVT, deep vein thrombosis; HR, heart rate; SD, standard deviation.
Note: Data are mean� SD or number (%) of patients. Binary categorical variables were analyzed by the chi-square test and Fisher’s exact test.
Continuous variables were analyzed using the Student’s t-test. If the distribution of the variables was nonnormal, Wilcoxon’s rank-sum test was
analyzed adopted (z-value). Significance set at p< 0.05. Wound healing complications were observed at a mean of 5.5 (4–9) months of follow-up; all
other events were observed during the hospitalization period.
aAdopting Fisher’s exact test.
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retrospectively reviewed data from consecutive patients
who underwent TKA by a single surgeon 4 months before
and after IPACK block performance. They concluded that the
addition of an IPACK block reduced postoperative pain, but
not walking distance. Markedly, the combination of the FTB
with the obturator nerve block technique was applied to 78
patients with significant postoperative pain following TKA
and significantly alleviated postoperative pain without in-
terfering with patient walking function,14 which suggested
that FTB could also lessen the impact of muscle.

However, Berninger et al15 analyzed the impact of local
infiltration analgesia (LIA), PNB, and general and spinal anes-
thesia onearly functional recoveryandpain control inprimary
unicompartmental knee arthroplasty, and had the opposite
conclusion that there appeared to be a trend toward improved
mobilization andmuscle strengthwith general anesthesia and
LIA, wherein general anesthesia had a greater tendency for
mobilization amelioration. This was probably because general
anesthesia and LIA were compared with sciatic nerve block,
which had a pronounced effect on motor function in this
study.13 It shouldbenoted that this combinationofanesthetics
was more conducive to early postoperative functional recov-
ery; however, the ROM did not improve significantly. This
couldprobably beexplainedby thefact that thismethodmight
not reduce swelling, thus limiting the ROM.

The nerve blocks provided adequate analgesia postopera-
tively with lower activity and rest pain compared with the
control group at numerous time points. Bjørn et al16 used the
intermediate femoral cutaneous nerve (IFCN) or MFCN in
combination with a proximal or distal FTB to investigate the
area of cutaneous anesthesia concerning the surgical incision
for the TKA and the anteromedial knee area. They found that
anesthetizing the incision line after IFCN block (IFCNB)
combinedwith proximal FTB produced a significantly higher
anesthetic effect than that of the proximal FTB alone and
distal FTB combined with IFCNB. Thobhani et al17 compared
the effects of three regional techniques (femoral nerve
catheter [FNC] block alone, FNC block combined with IPACK
block, and ACB combined with IPACK block) on pain scores,
opioid consumption, performance during physical therapy,
and the duration of hospitalization in patients who under-
went TKA. They affirmed that an IPACK block reduced opioid
consumption by providing adequate supplemental analgesia
following TKA compared with the FNC alone. The ACB
combined with the IPACK block provided equivalent analge-
sia and improved physical therapy performance, leading to
earlier hospital discharge.17

Furthermore, early postoperative active and resting pain
were relieved in the FTB combined with the IPACK block
group. On the contrary, weakened muscle strength de-
creased slightly with an increased turnover intention for
early functional exercise. Exercise might promote the trans-
port of inflammatory factors to the blood, thereby reducing
the articular concentration of local inflammatory fac-
tors,18,19 which was beneficial for patients. This probably
resulted in the further relief of resting and active pain. We
found no significant between-group difference in 24-hour
postoperative resting pain; however, the 48-hour postoper-

ative resting pain of patients in the FTB combined with the
IPACK block group was significantly reduced than that of the
control group. This was possibly because patients in the FTB
combined with the IPACK block group had a delayed pain
alleviation effect. The local anesthetic might have a weak
diffusion ability in the distal femoral triangle area.9,16 How-
ever, nowadays, relevant research has lagged significantly.
Perhaps, efforts can be geared towardmaking improvements
along these lines. When FTB is implemented, the local
anesthetic dose can be appropriately increased to increase
local diffusion. If direct distribution of the local anesthetic to
the popliteal fossa is not attained, many related nerves, such
as the saphenous nerve, could possibly be blocked.

This study has some limitations that do not detract from
our conclusions. First, we evaluated quadriceps muscle
strength and knee ROMwith the surgical bandage still intact,
which potentially limits flexion and muscles strength. How-
ever, this protocol was applied symmetrically to both the
experimental and control group which would limit bias.
Furthermore, the short postoperative follow-up may not
be adequate enough to observe complications related to
the nerve block administered including but not limited to
nerve injury, block site infection, and mechanical falls due to
muscle weakness which could limit the impact of improved
outcomes appreciated during the hospital course in the
group that received the nerve block.

Comparedwith the control group, the combination of FTB
and IPACK block significantly increases patient quadriceps
muscle strength, relieved early postoperative pain, and
reduced the amount of anesthetic consumption at different
postoperative intervals. This new analgesic method could
have good prospects in clinical application by attenuating
postoperative pain, mitigating postoperative complications,
and accelerating postoperative rehabilitation.
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