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Background: Total hip arthroplasty (THA) is a cost-effective solution for osteoarthritis, but it is often
associated with postoperative pain that hinders early mobilization and rehabilitation. Local infiltration
analgesia (LIA) has emerged as a potential strategy to reduce pain and speed recovery in THA patients.
However, the efficacy of LIA in THA remains controversial, with conflicting evidence regarding its impact
on pain management, length of hospital stays, and other outcomes. The aim of this study was to evaluate
the efficacy of LIA in pain management after THA.
Methods: A blinded randomized controlled trial was conducted in 108 patients undergoing THA at a
single center. Patients were randomized to receive either LIA or non-LIA during surgery according to an
accepted protocol. Surgical procedures were standardized, and outcomes including pain, blood loss,
length of hospital stay, functional outcomes, and patient satisfaction were assessed.
Results: No significant differences were observed between the LIA group and the control group in pain
scores at 24 and 48 hours postoperatively, blood loss, length of hospital stay, or functional outcomes at 3
and 6 months. Patient satisfaction was similar between groups. There were no major complications.
Conclusions: The use of LIA did not improve pain management, hospital stay, blood loss, functional
outcomes at 3 and 6 months postoperatively or patient satisfaction at 3 and 12 months after primary
THA.
© 2025 The Authors. Published by Elsevier Inc. on behalf of The American Association of Hip and Knee
Surgeons. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/
licenses/by-nc-nd/4.0/).
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Introduction Additionally, it facilitates early postoperative mobilization, which is

critical for improving functional outcomes and reducing the risk of

Total hip arthroplasty (THA) proves to be a cost-effective solu-
tion for osteoarthritis by effectively reducing pain and enhancing
overall quality of life [1]. This surgery may cause severe post-
operative pain, which hampers early mobilization and delays
rehabilitation start [2-6]. Effective pain management after THA has
been linked to a measurable reduction in complications such as
deep vein thrombosis, pulmonary embolism, and delayed recovery.
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joint stiffness or muscle atrophy. [7,8] In the pursuit of minimizing
the impact of pain and promoting recovery, various protocols have
been established, resulting in improvements in postoperative
rehabilitation [9-11].

In recent years, successful implementation of multimodal
analgesia regimens incorporating local infiltration analgesia (LIA)
has been observed in fast-track (FT) programs. These programs
have demonstrated efficacy in decreasing hospital stay (LOS), as
well as morbidity and mortality, without raising readmission rates
or jeopardizing patient safety [4,12]. The evolution of FT programs
in orthopaedic surgery has involved the refinement of
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postoperative analgesic strategies, aiming for optimal pain control
and facilitating early mobilization.

LIA was introduced in the early 2000 in Sydney, Australia, [9,10]
to enhance the start of mobilization and postoperative pain. This
technique is based in local intra-articular and periarticular anes-
thesia infiltration in a high-volume solution, combined with
adrenaline. LIA is becoming popular in orthopaedic surgery, spe-
cifically in FT programs, because it allows quick limb movement
and is effective, simple, and safe [3,13].

LIA is widely used in THA. However, while the procedure has
been accepted for total knee arthroplasty, there is a lack of evidence
that LIA improves postoperative management in THA [14,15]. The
results of recent studies are controversial, with some studies such
as Nassar et al. [16] and Xiao et al. [17] supporting its use and other
ones finding no benefit [3,18].

This study aims to evaluate the efficacy of LIA, by using the
protocol outlined by Kerr [9] in the evaluation of pain after THA.
Our hypothesis was that the use of LIA would not provide any
benefit in reducing postoperative pain.

Material and methods

This was a superiority, blinded randomized controlled trial
study performed on a single center.

The study took place at Parc Tauli Hospital (Sabadell, Barcelona,
Spain) from March 2021 to May 2022. The hospital covered a
population of 503,458 citizens at the time of the present study.

This study adheres to the guidelines set by the Consolidated
Standards of Reporting Trials [19]. The study was approved by the
research ethics board of our institution and was conducted in
accordance with the Declaration of Helsinki.

Patients

We recruited patients from the waiting list of THA at our insti-
tution; all of them signed informed consent to participate in the
study, and randomized to group 1, for treatment group, and group 2
for control group.

We defined inclusion and exclusion criteria as listed:

Inclusion criteria

1. Adult population (>18 years of age)

2. Patients diagnosed with coxarthrosis (stages 2 and 3),
confirmed by X-ray, following Tonnis' classification [20]

3. Disposition to undergo follow-up for up to 12 months

4. Patients with the ability to understand the study and provide
informed consent

Exclusion criteria

1. Difficulty in understanding and following the study procedure

2. Patients with previous surgery on the same hip (osteotomy,
osteosynthesis, fasciotomy, tendon repair, arthroscopy,
debridement, epiphysiodesis, forage, allo-autograft)

3. Patients with a diagnosis outside the inclusion criteria (eg, acute
femoral fracture requiring THA)

4, Patients presenting any contraindication for the use of LIA (al-
lergy to local anesthetics, infection at the injection site, severe
bleeding disorders, systemic infections, significant liver or kid-
ney dysfunction, neuromuscular diseases)

During the presurgical visit, participation was proposed to pa-
tients who met all the criteria. For those who agreed to participate,

demographic variables, medical history, and preoperative baseline
variables were collected after signing the informed consent.
Figure 1 shows the flowchart of patients through the study.

Randomization and blinding

On the day of the intervention and prior to it, the patients were
allocated to one of the two groups using a sealed envelope method,
which the surgeon opened just before the surgery. The patient was
blinded to the received intervention.

Intervention

All surgeries were performed by the Hip Unit. Surgeries were
performed under intradural or general anesthesia. Intravenous
antibiotic therapy with 1500 mg of cefuroxime or 600 mg of clin-
damycin was administered in case of allergy.

With the patient in the lateral decubitus position, a modified
anterolateral hip approach (Hardinge type) [21] was performed,
including tenotomy of the gluteus medius and minimus T-capsu-
lotomy preparation of the femoral component, preparation of the
acetabular component, trial reduction, and subsequent placement
of definitive components. We selected uncemented implants: LCU
stem/Mobilelink cup (Waldemar Link GmbH & Co. KG) and Furlong
stem/ACE cup (JRI Orthopaedics Limited) and Corail stem/Pinnacle
cup (DePuy Synthes) choosing the best match stem prosthesis
offset and cervical-diaphyseal angle. Fluoroscopic control was
conducted.

We infiltrated levobupivacaine 2.5 mg/ml + epinephrine 5 mcg/
ml in 80 ml of 0.9% saline, using a 19G or 20G spinal needle. The first
injections were made after the implantation of acetabular and
femoral components, before reducing the prosthesis, and the final
one immediately before the skin was sutured. The first injections
were made into the tissues around the rim of the acetabulum,
capsule, gluteal and abductor muscles, peritrochanteric bursa and
iliotibial band. The last injection was made into the subcutaneous
tissue under the wound. Those injections were made to patients
assigned in group 1 (surgery with the use of LIA). After that, we did
not place any catheter (as in the Kerr paper) [9]. We closed layers
without administration of the treatment in group 2 (surgery
without the use of LIA).

Outcomes

According to the FT protocol, the goal is to discharge the patients
within 2 days of hospitalization. However, some leave earlier or
later depending on social or family needs. We registered pain by
visual analog scale (VAS) at 24 and 48 hours during the hospitali-
zation process.

Blood loss was recorded during surgery, according to anesthe-
siologist criteria (gauzes’ counting and aspirative drainage).

Both groups followed the same rehabilitation treatment con-
sisting of a 10-day home physiotherapy program.

Before surgery and at the 3-, 6-, and 12-postoperative month
follow-up, pain, functionality, and quality of life were evaluated
with the Harris Hip Score. At the 3- and 12-month follow-up, data
regarding the satisfaction of the patient were collected according to
a 5-point classification (1, highly satisfied; 2, satisfied; 3, barely
satisfied; 4, poorly satisfied; 5, unsatisfied).

Throughout the follow-up, data on complications were
collected.
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Statistical analysis

Data were analyzed through the RStudio 2023.03.0 program,
with R version 4.3.0 (2023-04-21 ucrt). To identify differences be-
tween the groups, the Student’s t-test was used for numerical
variables and a chi-square test for categorical variables. We deter-
mined statistical significance at P < .05.

Results

We included 108 patients in the study; 52 assigned to group 1
and 56 to group 2.

We lost two patients allocated in the no LIA group—one was lost
during allocation, due to cancellation of the surgery, while the
other was lost during the follow-up—leaving a total of 52 patients
in the LIA group and 54 patients in the no LIA group.

The median age at the time of surgery (and randomization) was
65 years in both groups. The groups were comparable in terms of
gender distribution (sex), with 26 males (50%) and 26 females (50%)
in the LIA group and 22 males (39%) and 34 females (61%) in the
control group (P =.355). Homogeneity was observed in both groups
for the Harris Hip Score before surgery, with a mean of 50 (+15) in
the LIA group and 55 (+21) in the control group (P =.103) (Table 1).

Pain scores at 24 hours and 48 hours showed no significant
variation between groups, with mean scores of 4.7 (+1.9) in the LIA
group and 5.1 (+2.2) in the non-LIA group at 24 hours (P =.361). At
48 hours after surgery, the VAS in the LIA group was 4.2 (+2.1) and
in the control group was 4.4 (+2.1), with no significant differences
between the two groups (P = .628).

Blood loss values were comparable with 310 (+180) in the LIA
group and 250 (+180) in the control group, with no significant
difference (P = .127). There was no significant difference in the
length of hospital stay between the LIA group (2.5 + 1.8) and the
184 in the control group (2.3 + 1.0) (P =.519).

There were no significant differences in the mean Harris Hip
Score at 3 months between the two groups. The LIA group had a
mean score of 76 (+23), while the control group had a mean score
of 77 (+16) (P = .898). Similarly, the Harris Hip Score at 6 months
showed no significant difference between the LIA and control
groups. The LIA group had a mean score of 80 (+23), while the
control group had a mean score of 83 (+14) (P = .486) (Table 2).

Regarding satisfaction at the 3- and 12-postoperative month
follow-up, the distribution of satisfaction levels did not show sig-
nificant differences between the LIA and control groups (P =.645 at
3 months, P =.975 at 12 months). Both groups had similar distri-
butions in the different satisfaction categories, with close per-
centages at each level.

ENROLLMENT

Assessed for eligibility (N=115)

Excluded (N=7)
Allergy to any of drug in
the study, severe
neurological disease

\ 4

Randomization (N=108)

!

ALLOCATION

v

Allocated to NO LIA

Allocated to LIA (N=52)

e Received allocated
intervention (N=52)

(N=56)
e Received allocated
intervention (N=55)
e Cancellation of surgery (N=1)

.

FOLLOW-UP
Lost to Follow-up (N=0) Lost to Follow-up (N=1)
e Lost during follow-up (N=1)
ANALYSIS
Analyzed (N=52) Analyzed (N=54)
VAS 24 HOURS e VAS 24 HOURS
VAS 48 HOURS e VAS 48 HOURS
Secondary Variables e Secondary Variables

Figure 1. A CONSORT flowchart describing patient selection. CONSORT, Consolidated Standards of Reporting Trials.
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Table 1
Demographic variables for patients included in the study.
Variables LIA Non-LIA P value
(N =52) (N = 56)
Age 65 66
Sex
Women 26 34 355
Men 26 22
HHS PRE
Mean (SD) 50 (+15) 55 (+21) .103

HHS PRE, Harris Hip Score previous to surgery; SD, standard deviation.

In our study, there were 2 losses in the no LIA group—one pa-
tient did not undergo surgery and another patient was lost to
follow-up. In terms of complications, four greater trochanter frac-
tures and one femoral fracture were documented during surgery. In
addition, one two-stage revision for an infection was done, how-
ever, equally placed in the two study groups.

Discussion

In this blinded randomized controlled trial, we tried to evaluate
the effectiveness of the use of the LIA described by Kerr [9]. Our
results show no differences in the pain assessment at 24 and 48
hours after surgery.

The overarching goal of multimodal pain management is to
incorporate different approaches to pain management that target
different pain pathways. This approach includes the use of oral
analgesics such as nonsteroidal anti-inflammatory drugs (NSAIDs)
or opioids, together with complementary techniques such as LIA
[8,9,22-26]. Acetaminophen, NSAIDs, and opioids are associated
with well-documented side effects, which complicate their routine
use and may hinder the prompt rehabilitation of patients [17].

Multimodal analgesia regimens have played a key role in the
development of FT programs. Within these regimens, high-volume
LIA has been proposed as a potential replacement for conventional
measures [3,9,11,27]. Despite an increasing number of studies

Table 2
Outcome measurements for patients included in the study.
Variables LIA Non-LIA P value
(N =52) (N =56)
VAS 24H
Mean (SD) 4.7 (x1.9) 5.1 (+2.2) 361
VAS 48H
Mean (SD) 4.2 (+2.1) 44 (£2.1) 628
Blood loss
Mean (SD) 310 (+180) 250 (+180) 127
Hospitalization days
Mean (SD) 2.5(+1.8) 2.3 (+1.0) 519
HHS 3M
Mean (SD) 76 (£23) 77 (£16) .898
HHS 6M
Mean (SD) 80 (+23) 83 (+14) 486
Satisfaction 3 months
1 30 (58%) 37 (66%) 645
2 9 (17%) 11 (20%)
3 8 (15%) 7 (12%)
4 3 (6%) 1(2%
5 0 (0%) 2 (3.8%)
Satisfaction 12 months
1 35 (62%) 34 (65%) 975
2 11 (20%) 8 (15%)
3 7 (12%) 5(10%)
4 2 (4%) 2 (4%)
5 1(2%) 1(2%)

HHS, Harris Hip Score; SD, standard deviation.

reporting positive results in total knee arthroplasty [28-32], the
efficacy of LIA in THA remains controversial [3,15,18,33,34].

It is important to note that studies using LIA often use different
analgesic solutions mixed together and administered at different
time points, making it difficult to explain the results. As described by
Kerr [9], in our study, we used 150-200 mL of an injectant mixture of
ropivacaine HCI, Kketorolac tromethamine, and adrenaline. The
mixture was occasionally diluted with normal saline for volumes
exceeding 150 mL to limit the total dose of ropivacaine to a maximum
of 300 mg. The total dose was reduced to 250 mg in specific cases,
such as unusually small patients, very elderly individuals, those with
health issues, or a history of intolerance to analgesics or anesthetic
agents. In patients with contraindications to NSAIDs, ketorolac was
omitted, and alternative analgesics were used [9].

Our results show that there is no additional pain reduction with
the protocol of LIA administration described by Kerr [9] in primary
THA, as measured by the VAS of pain at 24 and 48 hours after
surgery. These results are similar to those of other studies like
Bernaus et al. [3], Demeulenaere et al. [26], Affas et al. [35], Cuenca-
Llavall et al. [18], Tan et al. [36] or Hofstad et al. [14]. However, our
study has a larger sample size (N). Studies by Parvataneni et al. [37]
and Andersen et al. [15] report reduced opioid consumption in pa-
tients undergoing LIA during THA. This observation may be an
indication of lower VAS scores in the immediate postoperative
period. Kuchalik et al [33] showed that LIA significantly reduced
pain intensity and rescued analgesic consumption during early
mobilization compared with femoral nerve block. Overall, the ef-
ficacy of LIA in immediate postoperative pain management for THA
remains controversial. Some studies suggest benefits in specific
contexts, for instance, Chen et al. [38] demonstrated that intra-
articular injection of bupivacaine after THA led to a reduction in
pain and meperidine usage during the initial 12 hours postsurgery.

We did not find any relationship between postoperative pain
and blood loss. Furthermore, there are no relevant studies in
literature, and it is a point to be studied in the future.

When analyzing the length of hospital stay, we found no sta-
tistically significant differences between the treatment and control
groups. The average length of hospital stay was 2 days in both
groups in our study. However, in the Nassar et al. study [16], pa-
tients receiving LIA had an average hospital stay of 2 days, whereas
the national Australian average is 5 days. This may have suggested
an association between the use of LIA and a reduction in hospital
stay. One possible explanation for these differences is the use of
registries, which can result in heterogeneity in protocols between
hospitals. Chen et al. [38] also observed a decrease in hospital days
in the group that received LIA, but the average length of hospital
stay was longer in both groups compared to our study.

The differences observed in our study may be explained by the
implementation of the FT protocol in our hospital, which facilitates
process standardization, optimizes recovery, and promotes early
discharge. However, the patient ultimately has the final say
regarding discharge timing, with individual recovery, comfort, and
safety remaining the top priorities.

While the majority of studies assess pain control, only a limited
number have looked at the benefits of LIA in terms of patient satis-
faction [17,33,36]. In our study, we found no differences between the
two groups at the 3- and 12-month follow-up. This result was easily
explained by the lack of more effective pain control in the LIA group
that did not lead to an earlier start of mobilization and recovery.

One of the strengths of this study is that it was conducted at a
single center and by the same group of expert hip surgeons,
ensuring the use of similar surgical techniques, implants, and the
same type of anesthesia in each case, which facilitates procedural
uniformity and reduces the risk of bias. However, our study has
several limitations. An important limitation is that although the
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intervention was randomized, the surgeons, anesthetists, and
operating theatre nurses were aware of whether the patient
received the intervention or not, which could have influenced the
final results. Another limitation of this study is the utilization of
VAS as a method to evaluate pain while the majority of studies use
opioid consumption.

Conclusions

Our results suggest that LIA according to the Kerr protocol has no
impact on pain management and provides no benefit in terms of
hospital stay length, blood loss, functional outcomes at 3, 6, and 12
hours, or patient satisfaction in primary THA. Further research is
essential to determine the optimal multimodal analgesia regimen
after THA.
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