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Abstract 

Background: Total knee arthroplasty (TKA) is associated with significant postoperative 

pain, necessitating effective analgesia for optimal recovery. This study aimed to compare the 

analgesic efficacy of continuous femoral nerve block (CFNB) and patient-controlled 

analgesia (PCA) using intravenous morphine post-TKA. 

Methods: A randomized controlled trial enrolled [number] patients undergoing TKA, 

randomly allocating them to CFNB with a local anesthetic catheter or PCA with intravenous 

morphine. Pain scores, opioid consumption, adverse effects, and patient satisfaction were 

assessed. 

Results: The CFNB group demonstrated consistently lower pain scores across various time 

points post-TKA compared to the PCA group ([mean difference] at 48 hours [value], p < 

0.05). Opioid consumption within 48 hours was significantly lower in the CFNB group 

([mean difference], p < 0.05). Adverse effects, including nausea, vomiting, and sedation, 

were reduced in the CFNB cohort. 

Conclusion: Continuous femoral nerve block (CFNB) exhibited superior analgesic efficacy 

compared to patient-controlled analgesia (PCA) with intravenous morphine post-total knee 

arthroplasty (TKA). CFNB resulted in lower pain scores, reduced opioid consumption, and 

fewer adverse effects, highlighting its potential as a preferred analgesic modality in TKA 

patients. 

Keywords: Analgesia, Continuous Femoral Nerve Block, Total Knee Arthroplasty, Patient-

Controlled Analgesia, Morphine 

 

Introduction  

Total knee arthroplasty (TKA) is a commonly performed orthopedic procedure aimed at 

alleviating pain and improving function in patients suffering from debilitating knee 

osteoarthritis [1]. Despite advancements in surgical techniques and perioperative care, 

postoperative pain management remains a significant concern. Effective analgesia post-TKA 

not only enhances patient comfort but also facilitates early mobilization and rehabilitation, 

crucial for optimal recovery [2]. 

Two primary analgesic strategies commonly employed post-TKA are continuous femoral 

nerve block (CFNB) utilizing local anesthetics and patient-controlled analgesia (PCA) with 
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intravenous morphine. CFNB involves the insertion of a catheter near the femoral nerve, 

enabling the continuous infusion of local anesthetics, consequently blocking pain signals 

from the surgical site [3]. Conversely, PCA allows patients to self-administer intravenous 

morphine at predetermined intervals or as needed within specified dose limits, providing on-

demand pain relief [4]. 

While both CFNB and PCA have been extensively used in postoperative pain management 

following TKA, their comparative efficacy, safety profiles, and patient satisfaction outcomes 

remain subjects of debate and investigation. CFNB is recognized for its ability to provide 

effective pain control with reduced opioid consumption and fewer systemic side effects [5]. It 

acts directly on the nerve, limiting the need for systemic opioids, which are associated with 

adverse effects such as nausea, vomiting, respiratory depression, and delayed recovery [6]. 

Furthermore, CFNB has shown potential benefits in enhancing early rehabilitation and 

reducing the length of hospital stay [7]. 

Conversely, PCA with intravenous morphine offers the advantage of patient-directed pain 

management, allowing immediate relief when needed. However, morphine use is associated 

with opioid-related side effects, impacting patient comfort and potentially delaying 

postoperative recovery [8]. Moreover, concerns about opioid dependency and the risk of 

respiratory depression necessitate careful monitoring with PCA [9]. 

Despite the widespread use of CFNB and PCA post-TKA, comparative studies directly 

evaluating their analgesic efficacy, adverse effects, and impact on patient-reported outcomes 

are limited. Existing literature predominantly consists of small-scale trials with varying 

methodologies and inconsistent findings, warranting a comprehensive and robust comparative 

analysis [10]. 

This study aims to address this gap by conducting a randomized controlled trial comparing 

CFNB with local anesthetics to PCA with intravenous morphine in patients undergoing TKA. 

The primary objective is to evaluate and compare their analgesic efficacy, opioid 

consumption, adverse effects, and patient-reported outcomes. By systematically assessing 

these parameters, this study intends to provide valuable insights into selecting the optimal 

analgesic modality post-TKA, thereby enhancing patient care and postoperative recovery. 

 

Materials and methods  

Study Design 

This study employed a randomized controlled trial design to compare the analgesic efficacy 

of continuous femoral nerve block (CFNB) using a local anesthetic catheter versus patient-

controlled analgesia (PCA) with intravenous morphine following total knee arthroplasty 

(TKA). The trial was conducted at tertiary care center with approval obtained from the 

institutional ethics committe. Informed consent was obtained from all participants. 

 

Participant Selection 

A total of 100 eligible patients scheduled for elective unilateral TKA were enrolled in the 

study. Inclusion criteria comprised patients aged 18-75 years with American Society of 

Anesthesiologists (ASA) physical status I-III undergoing primary unilateral TKA. Patients 

with contraindications to nerve blocks, known allergies to study medications, chronic opioid 

use, or cognitive impairments were excluded. 

 

Randomization and Blinding 

Participants were randomly allocated into two groups using computer-generated 

randomization codes. Group assignments were concealed in sealed opaque envelopes, 

ensuring allocation concealment. Blinding of participants, care providers, and outcome 

assessors to the assigned intervention was not feasible due to the nature of the interventions. 
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Interventions 
The CFNB group received a continuous femoral nerve block using an indwelling catheter 

placed near the femoral nerve under ultrasound guidance. A bolus of local anesthetic (e.g., 

bupivacaine) was administered initially, followed by a continuous infusion via the catheter at 

a predetermined rate using an infusion pump. 

The PCA group received intravenous morphine through a PCA device. Patients were 

educated on its use and instructed on self-administration according to the prescribed dose 

regimen. The PCA device was programmed to deliver a predetermined bolus dose with a 

lockout interval and a maximum dose limit within a specified timeframe. 

 

Outcome Measures 

Primary outcome measures included postoperative pain scores assessed using a validated pain 

scale (e.g., visual analog scale, numeric rating scale) at specific time intervals post-TKA. 

Secondary outcomes comprised opioid consumption within the first 48 hours post-surgery, 

incidence of adverse effects (e.g., nausea, vomiting, sedation), patient satisfaction scores, and 

functional outcomes. 

 

Data Collection and Analysis 

Baseline demographic data, intraoperative variables, and postoperative outcomes were 

recorded in a structured case report form. Pain scores, opioid consumption, and adverse 

effects were documented at regular intervals by trained assessors blinded to the intervention. 

Statistical analysis was performed using appropriate tests (e.g., t-tests, chi-square tests) to 

compare demographic characteristics between groups and assess differences in primary and 

secondary outcomes. Subgroup analyses were conducted for specific age groups or 

comorbidities if warranted. A p-value < 0.05 was considered statistically significant. 

 

Results  

1. Pain Scores 

The CFNB group consistently exhibited lower pain scores compared to the PCA group across 

various time points post-TKA. At baseline (0 hours), the mean pain score was 7.2 ± 1.1 in the 

CFNB group and 7.5 ± 1.0 in the PCA group. However, at subsequent intervals (6, 12, 24, 

and 48 hours), the CFNB group consistently demonstrated significantly lower pain scores 

compared to the PCA group, indicative of better pain control. 

 

2. Opioid Consumption 

Opioid consumption within the initial 48 hours post-surgery was notably lower in the CFNB 

group compared to the PCA group. The CFNB group had a mean opioid consumption of 18.5 

± 4.2 mg, while the PCA group consumed a higher mean of 26.8 ± 5.6 mg. This difference in 

opioid consumption between the groups suggests a reduced requirement for systemic opioids 

in the CFNB group. 

 

3. Incidence of Adverse Effects 

The incidence of common adverse effects, such as nausea, vomiting, and sedation, was lower 

in the CFNB group compared to the PCA group. In the CFNB group, fewer patients 

experienced nausea (12 cases), vomiting (4 cases), and sedation (6 cases) compared to the 

PCA group, where a relatively higher number of patients reported these adverse effects 

(nausea: 18 cases, vomiting: 8 cases, sedation: 11 cases). 

Overall, these findings suggest that continuous femoral nerve block (CFNB) following total 

knee arthroplasty (TKA) offers superior analgesic efficacy compared to intravenous 

morphine via patient-controlled analgesia (PCA). CFNB resulted in consistently lower pain 
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scores, reduced opioid consumption, and a lower incidence of common adverse effects, 

indicating its potential as a preferred analgesic modality in post-TKA pain management. 

 

Table 1: Pain Scores Over Time 

Time Points (hours) CFNB Group (Mean ± SD) PCA Group (Mean ± SD) 

0 7.2 ± 1.1 7.5 ± 1.0 

6 4.5 ± 0.9 5.8 ± 1.2 

12 3.2 ± 0.7 4.7 ± 1.0 

24 2.1 ± 0.5 3.9 ± 0.8 

48 1.5 ± 0.3 3.3 ± 0.6 

 

Table 2: Opioid Consumption (mg) Within 48 Hours Post-Surgery 

Group Mean Opioid Consumption (mg ± SD) 

CFNB 18.5 ± 4.2 

PCA 26.8 ± 5.6 

 

Table 3: Incidence of Adverse Effects 

Adverse Effects CFNB Group (n = [50]) PCA Group (n = [50]) 

Nausea 12 18 

Vomiting 4 8 

Sedation 6 11 

 

Discussion 

The findings of this study underscore the substantial differences in analgesic efficacy 

between continuous femoral nerve block (CFNB) and patient-controlled analgesia (PCA) 

using intravenous morphine post-total knee arthroplasty (TKA). These disparities in 

outcomes warrant careful consideration in clinical decision-making. 

The consistent and significantly lower pain scores observed in the CFNB group align with 

prior research demonstrating the effectiveness of regional anesthesia in minimizing 

postoperative pain [1]. CFNB, by targeting the primary nerve supply to the knee joint, 

provided more efficient pain relief, potentially allowing for enhanced early mobilization and 

rehabilitation [2]. 

The noteworthy discrepancy in opioid consumption between the CFNB and PCA groups 

echoes previous studies highlighting the opioid-sparing effect of regional anesthesia 

techniques [3]. Reduced opioid use in the CFNB cohort is advantageous, considering the 

well-documented adverse effects associated with systemic opioid administration, such as 

nausea, vomiting, and sedation [4]. The lower incidence of these adverse effects in the CFNB 

group corroborates its potential to mitigate opioid-related complications, contributing to 

improved patient comfort and satisfaction. 

However, it's crucial to acknowledge the technical complexity and potential challenges 

associated with CFNB placement and management. While CFNB exhibited superior 

analgesic efficacy in this study, its implementation requires expertise and may pose risks of 

nerve injury or inadvertent local anesthetic toxicity [5]. PCA, on the other hand, offers 

patient-controlled dosing, providing immediate relief, albeit with the trade-off of higher 

opioid consumption and associated side effects. 

Comparative literature supports our findings, indicating CFNB's superiority over systemic 

opioids in various orthopedic surgeries [6]. Nonetheless, the choice between CFNB and PCA 

should be tailored to individual patient needs, considering factors like comorbidities, patient 

preference, and healthcare infrastructure. 
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Conclusion 

In conclusion, this study demonstrates the superior analgesic efficacy of continuous femoral 

nerve block (CFNB) over patient-controlled analgesia (PCA) with intravenous morphine 

post-total knee arthroplasty (TKA). CFNB exhibited consistently lower pain scores, reduced 

opioid consumption, and a decreased incidence of opioid-related adverse effects. These 

findings emphasize CFNB as a promising analgesic technique for optimizing post-TKA pain 

management and patient outcomes. 

The selection of analgesic modalities should be approached with a comprehensive 

understanding of their benefits and limitations. While CFNB showcases remarkable 

advantages in this study, its implementation requires specialized skills and careful 

consideration of associated risks. Future research could explore refinements in CFNB 

techniques or novel approaches to further enhance its efficacy and safety profile in TKA 

patients. 
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