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Postoperative Analgesic Effect of Additional Local Infiltration

Analgesia Combined With Continuous Femoral
and Sciatic Nerve Blocks in Total Knee Arthroplasty:
A Single-Center Retrospective Study
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Purpose: The aim of this retrospective study was to
assess the efficacy of postoperative pain control with
additional Local infiltration analgesia (LIA) com-
bined with femoral nerve block (FNB) and sciatic
nerve block (SNB). Methods: A total of 88 patients
undergoing total knee arthroplasty (TKA) were en-
rolled in this study. All patients received combined
continuous FNB and SNB, but only the LIA group
received additional LIA, including methylpredniso-
lone, at the end of surgery. We analyzed the numer-
ical rating scale (NRS) for pain at rest at 24 and
48 hours postoperatively. Results: The peripheral
nerve block (PNB) and LIA groups included 29
and 59 patients, respectively. The median NRS at
rest at both 24 and 48 hours in the LIA group was
significantly lower than in the PNB group (postop-
erative day 1 [POD1]: 0 vs. 5; postoperative day 2
[POD2]: 2 vs. 3; p < 0.01). Conclusion: Addition-
al LIA combined with FNB and SNB provided bet-
ter postoperative analgesia through POD2 compared
to PNB alone.
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INTRODUCTION

Total knee arthroplasty (TKA) is a common treat-
ment for restoring knee function in patient with
various knee conditions, such as osteoarthritis and
rheumatoid arthritis. Effective postoperative pain
management in TKA is crucial for early rehabilita-
tion and ensuring patient satisfaction. Adequate pain
control through multimodal analgesia is essential for
promoting early postoperative mobilization and re-
ducing the length of hospital stay [1].

Peripheral nerve blocks, particularly continuous
femoral nerve blocks (FNB), are effective tech-
niques for managing postoperative pain control fol-
lowing TKA [2]. However, FNB alone may not
provide complete pain relief; therefore, adjuncts such
as sciatic nerve block (SNB) or local infiltration
analgesia (LIA) are often recommended. Previous
studies have demonstrated that LIA, when combined
with FNB, is provide pain relief comparable to SNB
[3]. Moreover, adding corticosteroids to LIA has
been shown to extend the duration of the analgesic
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effect compared to SNB [4].

To the best of our knowledge, no studies have
examined the efficacy of adding LIA combined with
FNB and SNB after TKA. Therefore, this study
aimed to evaluate the additional analgesic effect of
LIA with corticosteroids in combination with FNB
and SNB in patients undergoing TKA.

METHODS

This single-center, retrospective, observational study
was approved by the ethics committee of the Na-
tional Hospital Organization Hamada Medical Center
(N0.3058).

Electronic medical and anesthesia records from
November 2015 to May 2019 were retrospective-
ly reviewed. All patients who underwent elective
unilateral TKA under general anesthesia combined
with continuous FNB and SNB were included in
this study. Patients who received TKA in this period
were compared to the PNB (receiving continuous
FNB + SNB) groups from 2015 to April 2017
and to the LIA (receiving continuous FNB + SNB
and additional LIA) from May 2017 to May 2019.
Exclusion criteria included American Society of An-
esthesiologists physical status > 4, incomplete infor-
mation, and diabetes mellitus.

All patients underwent surgery using the medial
para-patellar approach. Both femoral nerve catheter
insertion and SNB were performed preoperative-
ly under ultrasound guidance. A continuous FNB
catheter was inserted after the administration of
15 mL of 0.5% levobupivacaine. SNB was then
performed at the popliteal fossa using 10 mL of
0.25% levobupivacaine. All blocks were performed
by an anesthetist with residents or with enough ex-
perience in peripheral nerve blocks. Not all cases
were combined with nerve stimulation. After both
nerve blocks, general anesthesia was induced with
intravenous propofol, fentanyl, and remifentanil and
maintained using sevoflurane or desflurane to a
bispectral index of 35—-60. The lungs were mechan-
ically ventilated to maintain an end-tidal CO, pres-
sure of 35+5 mmHg. In the LIA group, a 50-mL
cocktail mixture solution, containing 20 mL of 0.5%
levobupivacaine, 30 mL normal saline, and 125 mg

methylprednisolone, was injected into the posterior

capsule of the knee joint and subcutaneous tissue by
an experienced orthopedic surgeon at the end of the
operation. No sham procedures were performed for
the PNB group. Continuous FNB was started using
4 mL/h 0.15% levobupivacaine from the completion
of surgery until postoperative day 1 (PODI1).

Intravenous acetaminophen (1000 mg), diclofenac
suppository (50 mg), and oral loxoprofen sodium
hydrate (50 mg) were administered postoperatively
as rescue analgesics, according to our perioperative
care protocol.

Pain scores were collected from patients on the
morning of postoperative day 1 (PODI1) and post-
operative day 2 (POD2). A numerical rating scale
(NRS; 0 = no pain, 10 = worst pain imaginable)
at rest was used to assess postoperative pain. The
NRS scores, recorded by the anesthesiologist, were
obtained from medical charts. The number of rescue
analgesics required within 48 hours postoperatively
was also analyzed. Complications or adverse events,
such as foot drop, patient falls, nerve injury, surgi-
cal site infection, and local anesthetic systemic tox-

icity, were also examined.

Statistical Analysis

Continuous variables were analyzed using the Kolm-
ogorov—Smirnov test to determine the normality of
data distribution. Paired t-test was applied for para-
metric statistics, and the results were expressed as
mean + standard deviation. The chi-squared test or
Fisher's exact test was used for categorical variables.
Mann—Whitney U-test was used for non-parametric
statistics, and the results were expressed as median
(Q1-Q3). The analysis was conducted using EZR
(Saitama Medical Center, Jichi Medical University,
Saitama, Japan), a graphical user interface for R
(The R Foundation for Statistical Computing, Vien-
na, Austria). EZR is a modified version of the R
commander, which was designed to add statistical
functions that were frequently used in biostatistics
[5]. Statistical significance was set at P < 0.05.

RESULTS

A total of 92 patients who had undergone TKA
were identified. Four patients were excluded because

their postoperative patient information could not be
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collected. Finally, 29 and 59 patients were identified
in the PNB and LIA groups, respectively (Fig. 1).
No significant differences in patient characteristics
were observed, except for the total intraoperative lo-
cal anesthetic dose (Table 1).

Pain scores in the LIA group were significantly
lower than those in the PNB group on both PODI1
and POD2 (PODI: median [IQR], 0 [0-2] ver-
sus 5 [3-7], P < 0.001; POD2: median [IQR], 2
[1.5-3] versus 3 [2-5], P = 0.0023) (Fig. 2).
The number of rescue analgesic drugs during POD1
and POD2 in the LIA group was significantly lower

than that in the PNB group (PODI: median [IQR],
0 [0-0.0] versus 0 [0-1.0], P = 0.0187; POD2:
median [IQR], 0 [0-0.075] versus 1 [0-1.0], P
= 0.0123; During 48 h: median [IQR], 0 [0-1.0]
versus 1 [0-2.0], P = 0.0072 ) (Table 2).
Regarding adverse events, foot drop, a temporary
mobility impairment of the ankle due to common
peroneal palsy after surgery, was recorded in both
groups (LIA group, 8.4% (n = 5/59); PNB group,
20.7% (n = 6/29)). All patients with foot drop re-
covered to their preoperative condition within a few

days. No other adverse events, such as local anes-

| All patients (n=92) |

Excluded(n=4)

+ incomplete information (n=4)
+ Diagnosed diabetes mellitus (n=0)

| Assessed for eligibility (n=88) |
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|  ocation ] l

| LIA group (n=59)

PNB group (n=29) |

| Lost to follow-up (n=0)

Lost to follow-up (n=0) |

Analyzed (n=59)

Excluded from analysis (n=0)

Analyzed (n=29)
Excluded from analysis (n=0)

Figure 1. CONSORT flow diagram

Table 1. Baseline and perioperative characteristics of the patients

LIA group (n=59) PNB group (n=29) P-value
Sex (male/female), n 11/48 6/23 0.572
Age, yr 79 [72-86] 81 [77-85] 0.158
Height, cm 1523+£72 1473 +8.8 0.006
Body weight, kg 57.0+8.8 523+10.7 0.039
BMI, kg/m’ 245+27 24.1+4.0 0.626
ASA-PS (I/II/I1), n 0/57/2 0/25/4 *
Surgical time, min 166.2 [142-189] 170.3 [147-192] 0.436
Intraoperative local anesthetic agent, mg 212.5+ [200-225] 110.0 [100-125] <0.001
Data are presented as the mean + SD, median [interquartile range], or number.
LIA, local infiltrate analgesia; PNB, peripheral nerve block; BMI, body mass index.
Table 2. Pain score and number of analgesic rescue drugs
LIA group (n=159) PNB group (n=29) P-value
NRS at rest, POD1 0 [0-2] 5[3-7] <0.001
NRS at rest, POD2 2 [1.5-3] 3 [2-5] 0.0022
Rescue analgesic drugs during POD1 0 [0-0] 0 [0-1.0] 0.0187
Rescue analgesic drugs during POD2 0 [0-0.075] 1 [0-1.0] 0.0123
Rescue analgesic drugs within 48 h 0 [0-1] 1 [0-2] 0.00716

Data are presented as median [interquartile range] or number.
LIA, local infiltrate analgesia; PNB, peripheral nerve block; NRS, numerical rating scale; POD, postoperative day.
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Figure 2. Pain scores at POD1 and POD2 in the LIA
and PNB groups. POD, postoperative day; LIA, local
infiltrate analgesia; PNB, peripheral nerve block; NRS,
numerical rating scale. The box represents the 25"-75"
percentiles, and the median is represented by the solid
line. * P < 0.05.

thetic systemic toxicity, patient falls, deep venous
thrombosis, or surgical site infections, were observed
in both groups.

DISCUSSION

In this retrospective study, we evaluated the efficacy
of an additional LIA in combination with FNB and
SNB for postoperative analgesia following TKA.
The main findings showed that the addition of LIA
to FNB and SNB reduced the postoperative pain
score and decreased the number of rescue analgesic
drugs required within 48 hours postoperatively.

Postoperative pain following TKA is often severe,
making effective pain management crucial for early
recovery and improved outcomes [1, 2]. Over the
past decade, the standard approach to postoperative
pain management in TKA has shifted from epidural
analgesia to peripheral nerve blocks [3]. Among
these, continuous FNB with or without SNB has
become the standard technique [4].

The knee area, including the surgical site of
TKA, is innervated by multiple nerves such as
the femoral, sciatic, some cutaneous, and obturator
nerves. Therefore, combined FNB and SNB alone
may not fully cover the surgical field in TKA. As
a result, additional postoperative treatments, such as
systemic opioid infusion, non-steroidal anti-inflam-
matory drugs (NSAIDs), and acetaminophen, are

often required.

In addition to peripheral nerve blocks, periar-
ticular injection of local anesthetics has been in-
creasingly used as part of multimodal postoperative
analgesia [6]. This retrospective study suggests that
LIA can cover areas of the knee not adequately ad-
dressed by supplemental PNB. Moreover, the addi-
tion of corticosteroids to local anesthetics may help
control surgical site inflammation and prolong the
analgesic effect of LIA [7-9]. The LIA group had
significantly lower pain scores and rescue analgesic
drug use compared to the PNB group. Therefore,
LIA can enhance perioperative pain management in
TKA.

The postoperative analgesic effects of LIA in
TKA have been reported in many studies, with sev-
eral suggesting that LIA is a useful alternative to
peripheral nerve blocks [2, 3]. In terms of pain re-
lief, LIA has been shown to provide similar efficacy
to both single and single and continuous FNB [10]
as well as single SNB [11].

Comparisons of the analgesic effects of LIA and
SNB in combination with FNB have shown variable
results in previous reports. When combined with
FNB, LIA provided similar analgesic effects com-
pared to SNB; however, LIA was inferior to SNB
in the early period up to 12 hours postoperatively
[12]. A recent meta-analysis demonstrated that SNB
offers superior pain relief and reduced morphine
consumption within the first 24 hours compared
to LIA [13]. On the other hand, LIA particularly
when including corticosteroids, has been reported to
provide a longer-lasting analgesic effect than SNB
[14].

However, the effect of LIA in combination with
FNB and SNB has not been well elucidated. In our
study, adding LIA to two nerve blocks resulted in
superior analgesia within 48 hours postoperatively
compared with nerve blocks alone. Various agents,
such as local anesthetics, epinephrine, morphine,
and steroids, have been used in LIA [15-17]. In
this study, levobupivacaine and methylprednisolone
were administered. The use of steroids in LIA has
gained attention in recent years due to their an-
ti-inflammatory properties and ability to prolong the
action of local anesthetics [18, 19]. The potential

mechanisms behind the superior analgesic effect of
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LIA in our study are as follows: the combination of
SNB and FNB provides excellent early-phase anal-
gesia, while the addition of corticosteroids to LIA
prolongs the duration of the local anesthetic effect
at the surgical site [7]. In addition, the pain scores
in the PNB group on POD1 were not as low as re-
ported in previous reports [12]. Our study involved
a variety of physicians, including residents and ex-
perienced anesthesiologists, and the use of nerve
stimulation was not strictly standardized. This may
have contributed to the insufficient efficacy of PNB
in the early stage after TKA.

The addition of LIA to FNB and SNB improved
the analgesic effect after TKA. It has been report-
ed that severe postoperative pain is associated with
a longer hospital stay after TKA [20]. Therefore,
efficacy in extended pain relief with the addition
of LIA may promote early mobility and exercise,
shorten hospital stays, and enhance patient satisfac-
tion [21].

In this study, the Incidence of foot drop, caused
by motor paralysis of the common peroneal nerve,
was relatively high. Foot drop can sometimes result
from surgical procedures; so, nerve block techniques
that do not induce this complication are preferred.
Fortunately, all patients with foot drop in our study
fully recovered without any lasting neuropathy. The
0.25% concentration of levobupivacaine used in this
study may have been too high. Therefore, appropri-
ate concentration and dose of local anesthetic should
be considered.

Our study had several limitations. First, general
anesthesia methods were inconsistent across all pa-
tients due to its retrospective study. Variations in
analgesic dosage and timing of administration during
general anesthesia, as well as differences in the
types of analgesics used, may have influenced the
results. Additionally, there was no standardization in
the methods or dosages of preoperative analgesics
for knee osteoarthritis, making it unclear how pre-
operative analgesic use might have affected postop-
erative pain. Second, to more accurately assess the
effect of LIA, a comparison between three groups,
including one receiving only LIA, would have been
beneficial. Safe and effective strategies for the use
of local anesthetics should be further explored.

Moreover, since there is no consensus on the com-

position of LIA, further studies are needed to deter-
mine the optimal regimen.

CONCLUSION

The addition of LIA to FNB and SNB provided
better postoperative analgesia within the first 48

hours compared to PNB alone.
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