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Objective: Adductor canal block (ACB) is commonly used for postoperative analgesia after unicompartmental knee arthroplasty 
(UKA). However, the comparative benefits of single-injection ACB (SACB) versus continuous ACB (CACB) remain unclear.
Methods: In our retrospective cohort study, patients undergoing unilateral, primary UKA were allocated to group CACB or group SACB 
from January 2016 to December 2023. The primary outcome was the visual analog scale (VAS) for pain. Secondary outcomes included 
the additional analgesic therapy, activity score, postoperative nausea and vomiting (PONV), complications, and length of stay (LOS).
Results: After 1:1 propensity score matching based on age, sex, body mass index (BMI), and preoperative pain score, 35 patients were 
included in each group (SACB and CACB). At 24 hours postoperatively, the SACB group had a slightly higher VAS pain score 
compared with the CACB group, though this difference was not statistically significant. The Post-Anesthesia Care Unit (PACU) 
activity score was significantly higher in the SACB group (p = 0.02), and the LOS was significantly shorter by approximately 3 days 
compared to the CACB group (p < 0.001). No significant differences were found between groups in terms of additional analgesic 
therapy, Oxford Knee Score (OKS), PONV, or complications.
Discussion: CACB did not significantly reduce postoperative pain or improve functional outcomes over three months after UKA 
compared to SACB. However, SACB was associated with improved immediate postoperative mobility and a shorter LOS, suggesting 
potential benefits for early recovery.
Keywords: unicompartmental knee arthroplasty, pain control, adductor canal block

Introduction
Unicompartmental knee arthroplasty (UKA) and total knee arthroplasty (TKA) are both widely accepted treatment 
options for patients with end-stage medial compartment osteoarthritis.1 UKA has several advantages over TKA, 
including more natural knee kinematics, a greater range of motion, higher patient satisfaction, lower complication and 
mortality rates, faster recovery, and improved patient-reported outcomes.2 While TKA has been the focus of extensive 
research on postoperative pain management strategies,2,3 the optimal analgesic protocol for UKA remains underexplored, 
despite its rising popularity.4 UKA, although less invasive, still induces considerable postoperative pain that may 
compromise early rehabilitation if not effectively managed.5,6 As a result of tourniquet-induced ischemia and surgical 
stress, inflammatory mediators are produced, leading to severe pain in most patients after knee arthroplasty.7

It is well established that nerve blocks are a crucial component of the multimodal analgesia regimen during the 
perioperative period after UKA,8 especially for adductor canal block (ACB).9 ACB provides effective analgesia to the 
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anteromedial aspect of the knee by targeting the saphenous nerve while preserving quadriceps strength, making it 
particularly suitable for patients undergoing UKA who are expected to ambulate early.10 Both single-injection (SACB) 
and continuous infusion (CACB) adductor canal blocks are widely used as components of a multimodal analgesia 
regimen, each with its own benefits and limitations. Although SACB offers notable advantages in terms of technical 
simplicity, safety, and reliability, its relatively short duration of analgesia and the risk of rebound pain may limit its 
effectiveness compared to CACB. The potential for CACB to extend or amplify the clinically relevant analgesic effects 
of SACB has yet to be conclusively determined.11

Previous studies have compared SACB and CACB mainly in TKA patients, showing mixed results regarding duration 
of analgesia, opioid consumption, and functional recovery.12,13 However, direct comparative studies in UKA patients are 
scarce, and the generalizability of TKA findings to UKA remains uncertain due to differences in surgical invasiveness 
and rehabilitation protocols.

Given the increasing emphasis on enhanced recovery protocols, identifying analgesic strategies that not only relieve 
pain but also support early ambulation is crucial.14 This study addresses a current evidence gap by directly comparing 
SACB and CACB in the context of UKA, with a focus on both immediate and longer-term outcomes.

Methods
Ethical Approval and Study Registration
The study was registered on the Chinese Clinical Trial Registry (ChiCTR2400092668), and due to its retrospective 
nature, the requirement for informed consent was waived. Ethical approval was granted by the ethics committee of 
Xuanwu Hospital, Capital Medical University ([2024]078–002).

Study Design and Patient Selection
This retrospective cohort study analyzed patients who underwent primary UKA with either SACB or CACB between 
January 2016 and December 2023. Patients diagnosed with osteoarthritis or inflammatory arthritis who went through 
unilateral condylar replacement surgery in Xuanwu Hospital were included in the study. This study enrolled adult 
patients aged over 18 years, with ASA classification of I–III. We excluded patients whose surgical plans were modified 
due to comorbidities or intraoperative findings, such as serious diseases affecting the heart, kidneys, liver, or other vital 
organs; inability to cooperate with pain scoring or early postoperative rehabilitation; or cases where bilateral unicondylar 
replacements were performed either separately or simultaneously during the study period. A total of 136 patients were 
initially assessed, and after propensity score matching, 70 patients were included in the final analysis, with 35 patients 
assigned to each group. A flow diagram of patient selection and group allocation is shown in Figure 1.

Anesthesia and Analgesia Protocol
All patients received preoperative celecoxib as premedication. Spinal anesthesia was performed using 0.5% bupivacaine 
(Marcaine, Harvest, Shanghai) in all cases. Two experienced surgeons performed all knee surgeries using similar 
techniques. All patients underwent surgery with the use of a tourniquet, typically applied for less than 90 minutes. 
Prior to skin incision, 1 g of intravenous tranexamic acid (TXA) was administered. Intraoperatively, all patients received 
local infiltration analgesia (LIA) prepared under aseptic conditions, consisting of 100 mL of 0.2% ropivacaine, 10 mg of 
oxycodone, and 0.5 mg of epinephrine. The mixture was infiltrated into periarticular soft tissues—including the posterior 
and anterior capsule, ligaments, synovium, retinaculum, fat pad, and subcutaneous layers—at various stages of surgery, 
following a standardized protocol.15 For the nerve block administered immediately after the operation, patients were 
positioned supine with the hip externally rotated and the knee flexed. An 8-cm stimulating needle was inserted laterally to 
medially, positioning the tip deep to the sartorius muscle and lateral to the femoral artery at the apex of the femoral 
triangle. A total of 25 milliliters of 0.33% ropivacaine was administered gradually with intermittent aspiration. Patients in 
the CACB group received patient-controlled nerve block analgesia (PCNA) with 0.2% ropivacaine for 48 hours after 
a single injection. The PCNA settings included a background infusion rate of 5 mL/h, a bolus volume of 5 mL, and 
a lockout period of 30 minutes. Additional analgesic therapy refers to the administration of rescue analgesics in the 
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PACU or ward when patients reported inadequate pain relief. In most cases, this included oral NSAIDs (celecoxib), 
intravenous parecoxib (40 mg), administered as needed.

Outcome Measures
The primary outcome was postoperative pain assessed using the VAS. Pain at rest and during movement was assessed 
using a visual analog scale (VAS, 0–10). For movement pain at 0 hours in the PACU, patients were instructed to lift the 
operated leg approximately 15–20 cm off the bed while in the supine position, and the pain level during this action was 
recorded. As the effects of spinal anesthesia had not fully worn off at that time, nurses assisted patients in performing the 
movement, and patients reported their pain scores based on their subjective experience during the assisted motion. At 
24 hours postoperatively, the movement pain score was recorded by asking patients to rate the pain they experienced 
during ambulation (ie, when getting out of bed and walking with assistance). Secondary outcomes included: OKS, 
additional analgesic therapy, activity score assessed by PACU, LOS, and complications after the surgery. The activity 
score which was assessed by PACU recorded the postoperative ambulation status in the first 24 hours. The frequency of 
postoperative nausea and vomiting (PONV) was observed. PONV was assessed through standardized follow-up by 
PACU nurses on postoperative day one and documented in the electronic medical records. Other complications, included 
dizziness, catheter site infection, prolonged motor block, and falls prior to discharge, were also evaluated based on 
clinical documentation. The data were collected retrospectively from existing medical records by a researcher (CYH) 
who was blinded to group allocation in order to minimize assessment bias.

Statistical Analyses
All measured parameters were summarized using descriptive statistics, including counts and percentages for categorical 
variables, means with standard deviations (SD) for normally distributed continuous variables, and medians with 
interquartile ranges (IQR) for non-normally distributed data. Propensity score matching between the SACB and 

Figure 1 Flow chart of the study.
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CACB groups was based on preoperative visual analog scale (VAS) pain scores and patient characteristics such as age, 
sex, and BMI. The Student’s t-test was used to compare normally distributed continuous variables, including Oxford 
Knee Score (OKS) and length of hospital stay (LOS). The Mann–Whitney U-test was applied to compare perioperative 
pain scores, which did not follow a normal distribution. Categorical variables, such as use of additional analgesic therapy, 
activity score assessed by PACU, and incidence of postoperative complications, were compared using either the chi- 
square test or Fisher’s exact test, depending on the distribution and expected cell counts. All statistical analyses were 
performed using SPSS version 27.0 (IBM Corp., Armonk, NY, USA). A P-value < 0.05 was considered statistically 
significant.

Results
Data were available for 70 subjects. Thirty-five subjects received intrathecal continuous 0.33% Ropivacaine infusion 
(CACB) and 35 received single-injection (SACB). Demographic information for the subjects is shown in Table 1. There 
was no statistical difference on preoperative pain score and OKS between these two groups.

The VAS following UKA of CACB was comparable to SACB during the third month. However, VAS scores were 
slightly higher in SACB than CACB group at both 24 hours and three months postoperatively, but the differences were 
not statistically significant (p = 0.39 for rest, p = 0.18 for movement, and p = 0.15 at three months) (Figure 2). The 
activity Score assessed by PACU was significantly higher in SACB than CACB (p = 0.02). The OKS at both one month 

Table 1 Baseline Characteristics of the Patients Between Two Groups 
After Propensity Score Matching

Baseline Factors CACB (n = 35) SACB (n = 35) p

Age (yr) 73 [69,81] 71 [68,77] 0.19

BMI (kg/m2) 27.22 ± 2.53 26.69 ± 3.16 0.44

Male, n (%) 9 (25.7%) 8 (22.9%) 0.78
Smoking, n (%) 0 (0%) 3 (8.6%) 0.24

Alcohol use, n (%) 0 (0%) 2 (5.7%) 0.49

Hypertension, n (%) 25 (71.4%) 22 (62.9%) 0.45
Diabetes, n (%) 14 (40.0%) 12 (34.3%) 0.62

Coronary artery disease, n (%) 6 (17.1%) 6 (17.1%) 1.00
Cerebral infarction, n (%) 4 (11.4%) 2 (5.7%) 0.67

Preoperative VAS 4.03 ± 2.13 4.09 ± 2.09 0.40

OKS 23.09 ± 6.78 25.89 ± 6.59 0.08

Note: Values are presented as median [IQR], mean ± standard deviation, or number (%). 
Abbreviations: CACB, Continuous infusion of adductor canal block; SACB, Single-injection of 
adductor canal block; BMI, Body Mass Index; VAS, visual analog scale; OKS, Oxford Knee 
Score.

Figure 2 Average postoperative visual analogue scale (VAS) pain scores at rest in the SACB and CACB groups. Error bars represent the standard error of the mean (SEM). 
Abbreviation: VAS, visual analogue scale.

https://doi.org/10.2147/JPR.S512475                                                                                                                                                                                                                                                                                                                                                                                                                                                                           Journal of Pain Research 2025:18 3854

Lan et al                                                                                                                                                                              

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



and three months postoperatively showed no significant difference between the SACB and CACB groups, as illustrated in 
Figure 3. The length of stay in SACB was 3 days shorter than that of CACB (p < 0.000). Other outcome measures 
including additional analgesic therapy, PONV and complications were not significantly different between the groups. No 
serious complications were observed in either group; only minor symptoms such as dizziness were reported. These 
details have been clarified in Table 2.

Figure 3 Comparison of average OKS between the SACB and CACB groups. Values are presented as mean ± standard deviation. 
Abbreviation: OKS, Oxford Knee Score.

Table 2 Postoperative Outcome of the CACB and SACB After Propensity 
Score Matching

Characteristic CACB (n = 35) SACB (n = 35) p

VAS for postoperative pain intensity

0 hr at rest 1 [0,2] 1 [0,2] 0.92
0 hr on movement 2 [0,3] 2 [0,3] 0.95

24 hr at rest 0 [0,1] 1 [0,2] 0.39

24 hr on movement 1[0,3] 2 [1,3] 0.18
1 mo. 1 [0,2] 1 [0,2] 0.63

3 mo. 0 [0,1] 1 [0,1] 0.15

Additional analgesic therapy
0 hr (n) 2 0 0.49

24 hr (n) 1 0 1.00

Activity Score assessed by PACU
0 hr, n (%) 21 (60%) 31 (88.6%) 0.01*

24 hr, n (%) 24 (68.6%) 31 (88.6%) 0.04*

OKS
1 mo. 35.29 ± 6.1 35.26 ± 6.80 0.99

3 mo. 39.49 ±4.94 38.60 ± 5.35 0.47

PONV
0 hr (n) 9 11 0.60

24 hr (n) 3 2 0.64

(Continued)
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Discussion
In this retrospective cohort study, we investigated the differences in analgesic effects and other postoperative outcomes between 
SACB and CACB following UKA. Although CACB showed slightly better pain scores at rest on the first postoperative day and at 
three months postoperatively, the differences were not statistically significant (all P > 0.05). These findings suggest that CACB 
does not offer a clinically meaningful advantage in long-term or short-term pain relief compared to SACB. Furthermore, CACB 
did not reduce opioid consumption on the first postoperative day. The PACU activity score revealed that CACB was associated 
with limited ambulation during the first postoperative day (p < 0.05). However, no significant difference was found between the 
two groups in OKS at one and three months postoperatively. Other postoperative outcomes, including PONV and side effects, 
were not improved by CACB. In addition, the LOS was significantly greater in the CACB group (13.06 ±3.26 days) compared to 
the SACB group (10.54 ±2.13 days, p < 0.001).

Recent research into regional analgesia techniques has shown that ACB provides effective analgesia while maintaining 
quadriceps motor strength for physical performance.10,16 According to previous concepts, especially continuous infusion ACB 
could be theoretically superior analgesic option, as the larger volume of local anesthetic delivered may spread within the adductor 
canal, potentially blocking nerves in both its proximal and distal regions, thereby enhancing pain relief.13,17 Wang et al conducted 
a meta-analysis which enrolled 8 RCTs with 642 patients recommended CACB as an analgesic method for early postoperative 
pain treatment after TKA.13 Conversely, Hussain et al, after reanalyzing eleven trials, concluded that CACB does not improve or 
extend analgesic benefits compared to SACB for TKA in the first 48 hours postoperatively.9 The most recent study by Kim et al 
found that CACB and Patient-Controlled Analgesia (PCA) + SACB did not differ significantly in analgesic efficacy or opioid- 
related side effects.18 Our study also indicated that CACB was not statistically superior to SACB in postoperative analgesia 
following UKA. As CACB presents greater technical challenges and higher failure rates, its application may be constrained.19 We 
also applied additional analgesic therapy to assess analgesia effect between these two groups and got consistent results. 
Additionally, many studies found similar morphine consumption after TKA with the SACB and CACB techniques.20,21 

However, multimodal preoperative treatments, such as COX inhibitors, local infiltration, or peripheral nerve blocks, can provide 
sufficient analgesia and support rehabilitation.22 In this study, we opted for preoperative COX inhibitors, periarticular injections, 
and ACB blocks. Overall, our findings suggest that a multimodal analgesic approach combined with SACB offers comparable 
pain control to continuous CACB.

Our results showed that ambulatory rate ambulation rate immediately and at 24 hours postoperatively was significantly 
higher in SACB than CACB. There was no difference of function recovery on long-term follow up between the two groups. In 
a study by Canbek et al, although no statistically significant difference was found, the CACB group performed better than the 
SACB group in ambulation tests, such as mean time to ambulation and mean time to walk upstairs.23 In contrast, Shah et al 
found no evidence to support the idea that CACB results in superior ambulation and early functional recovery compared to the 
findings of the present study.24 As we all know that better functional recovery results from better and longer pain prevention. In 
our study the immediate and short-term pain score were the same in the two groups. The lower PACU activity score in the 
CACB group may reflect delayed early ambulation, potentially resulting from quadriceps inhibition or increased patient 
caution. However, direct assessment of muscle strength was not performed in this study.

Table 2 (Continued). 

Characteristic CACB (n = 35) SACB (n = 35) p

Complications

0 hr (n) 1 4 0.36
24 hr (n) 2 1 1.00

LOS 13.06 ± 3.26 10.54 ± 2.13 0.00*

Notes: Values are presented as mean ± standard deviation, median [IQR], or number. *Statistically 
significant (p < 0.05). 
Abbreviations: CACB, Continuous infusion of adductor canal block; SACB, Single-injection of 
adductor canal block; VAS, visual analog scale; hr, hour; mo, month; PONV, postoperative nausea 
and vomiting; LOS, length of stay.
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Moreover, PONV and side effects were not significantly different between the groups. The most common side effects in the 
present study were dizziness. No cases of catheter site infection or prolonged nerve block were observed in any patient during the 
study. The length of hospitalization was significantly longer in CACB group, which may result from the lower rate of ambulatory.

Limitations
This study has several limitations. One major limitation is the relatively small sample size (35 patients per group), which may 
reduce the statistical power to detect minor but potentially meaningful differences between CACB and SACB. In addition, since 
the choice between SACB and CACB was made based on the attending anesthesiologist’s clinical judgment rather than 
a standardized protocol, the possibility of confounding by indication cannot be entirely ruled out, despite our use of propensity 
score matching to minimize bias. Moreover, although the study spanned over seven years, perioperative analgesic protocols at our 
institution remained largely consistent. Nonetheless, we acknowledge that subtle changes in clinical practice over time may have 
introduced variability into the outcomes. Finally, most of the referenced studies were conducted in the context of total knee 
arthroplasty (TKA). However, unicompartmental knee arthroplasty (UKA) is associated with several advantages over TKA, 
including fewer major complications, lower mortality, faster recovery, and better functional outcomes. Further randomized 
controlled trials are needed to provide stronger evidence on the non-inferiority of SACB compared to CACB specifically in the 
UKA population.

Conclusion
SACB was associated with improved immediate postoperative mobility and a shorter hospital stay compared to CACB. 
However, CACB did not demonstrate superior outcomes in terms of postoperative pain at three months, OKS, incidence 
of PONV, or side effects. Given its comparable analgesic effect and advantages in early mobilization and shorter 
hospitalization, SACB may be considered the preferred option for perioperative pain management in UKA.
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