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ABSTRACT 

 

Introduction: Providing effective analgesia is important to reduce 

immobilization and to achieve better functional activity after knee surgery. The 

adductor canal block (ACB) is a newly developing analgesic method for 

postoperative pain management of knee surgery. We performed a meta-analysis 

to extensively investigate the analgesic effects of the ACB after knee surgery 

as compared with the use of placebo. 

 

Methods: The databases MEDLINE, EMBASE, CENTRAL, CINAHL, Web 

of science and KoreaMed were systematically searched to retrieve eligible 

randomized controlled clinical trials. The primary outcome was visual analog 

scale (VAS) of pain severity at rest within 48 h after surgery. The secondary 

outcomes were VAS during knee flexion and postoperative morphine 

consumption. Mean differences (MDs) with 95% confidence intervals (CIs) 

was calculated for the outcomes. Relevant subgroup analyses were performed 

to evaluate potential sources of heterogeneity. 

 

Results: Fourteen randomized controlled trials were retrieved and analyzed. 

The pooled results showed that the ACB significant decreased VAS at rest 

within 48 h after surgery compared with the use of placebo [MD (95% CI) = -
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0.64 (-0.84, -0.44); P < 0.001] and during knee flexion within 24 h after surgery 

[MD (95% CI) = -1.17 (-1.53, -0.80); P < 0.001]. Postoperative morphine 

consumption was significantly lower within 48 h postoperatively in patients 

receiving the ACB [MD (95% CI) = −1.17 (-1.53, -0.80); P < 0.001]. 

 

Conclusion: This meta-analysis suggests that the ACB has an advantage in 

pain relief at rest and during knee flexion and in postoperative analgesic 

requirement after knee surgery. Therefore, the ACB can be effectively used as 

one of multimodal analgesia after knee surgery. 

------------------------------------- 

Keywords: nerve block; pain, postoperative; arthroplasty, replacement, knee; 

arthroscopy 

Student number: 2014-22214 
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INTRODUCTION 

The knee surgery including total knee arthroplasty (TKA) and arthroscopy is 

one of the most common surgical procedure of lower limb and it may cause 

moderate or severe acute postoperative pain.1 2 Poorly controlled pain may 

worsen quality of life and postoperative rehabilitation,3 4 so the selection of 

effective analgesia methods and the use of multimodal analgesia are strongly 

required to facilitate recovery after knee surgery.5-7 As well as the 

administration of intravenous analgesics, the other methods, such as intra-

articular injections,8-11 neuraxial procedures,12 13 and peripheral nerve block,14-

16 have been used for pain management after knee surgery. Especially, 

peripheral nerve block is known to be more effective for reducing postoperative 

opioid consumption and length of hospital stay than other analgesic methods.17-

20 

The adductor canal block (ACB) has been recently developed with 

increasing the use of ultrasonography for peripheral nerve block. Because the 

adductor canal contains the saphenous nerve innervating below the knee, it may 

be considered as one of multimodal analgesia after knee surgery.21-23 However, 

the ACB is technically challenging because the saphenous nerve is a tiny 

structure and a pure sensory nerve, so its success rate was reported to be 

inconsistent.24 25 In addition, the saphenous nerve innervates only the 

anteromedial part of the lower leg, so the ACB does not cover the posterolateral 

part.26 27 Therefore, controversy still exists with regard to effectiveness of the 

ACB in multimodal analgesia after knee surgery.28 29 
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Therefore, we designed a systematic review and meta-analysis of 

randomized controlled trials (RCTs) to extensively investigate effects of the 

ACB on pain severity and additional analgesic requirements after knee surgery. 
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METHODS 

We followed the Preferred Reporting Items for Systematic Reviews and Meta-

Analyses (PRISMA) guidelines and the current recommendations of the 

Cochrane Collaboration for reporting systematic reviews and meta-analyses.30 

We registered a protocol of this review in the International Prospective Register 

of Systematic Reviews (PROSPERO; registration number, CRD42015025269). 

 

Search strategy and study selection  

We identified RCTs from the electronic databases including MEDLINE, 

EMBASE, CENTRAL, CINAHL, Web of science and KoreaMed using the 

terms “adductor canal block”, “saphenous nerve block”, “subsartorial canal”, 

“Hunter’s canal”, and their combinations (Appendices). IndMED, LILACS, 

IMSEAR, WPRIM, IMEMR, SciELO and an online registry of clinical trials 

were also searched using the following terms: adductor OR subsartorial OR 

Hunter OR (saphenous AND nerve). We also manually searched proceedings 

of anesthesia conferences including American, European, and Korean Society 

of Anesthesiologists from 2000 to 2015. In addition, we checked reference lists 

of included studies and relevant review articles. There were no restrictions to 

language or date of publication. The last search was performed in September 

2015. 

Two investigators independently reviewed titles and abstracts of all 

citations identified through the literature search for the primary selection of 
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studies. Afterwards, they also reviewed full-text of the eligible studies for 

secondary selection depending on the following inclusion and exclusion criteria. 

 

Inclusion and exclusion 

We included any RCTs comparing the ACB or saphenous nerve block with 

placebo after knee surgery. We did not restrict dose or kind of analgesic drugs 

and type of administration (bolus or continuous injections). We excluded 

duplicate publications and non-human experimental studies. 

 

Outcomes 

Primary outcomes were visual analog scale (VAS) or numeric rating scale of 

pain at rest within 48 h after surgery. Secondary outcomes were VAS during 

knee flexion, total morphine consumption, and postoperative adverse events. 

 

Data extraction 

Two investigators independently extracted all relevant data from full-text of 

included studies using a standardized data collection form (Excel 2013; 

Microsoft, Redmond, WA, USA). When the outcomes were presented only in a 

graphic manner without any description of the absolute value, an image 

processing software (Image J, version 2.1.4.7; NIH, Bethesda, MD, USA) was 

used to extrapolate the data. 
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Data items 

We extracted the following data from the included studies: publication date and 

country of studies, number of patients in each group, characteristics of patients 

(American Society of Anesthesiologist physical status, age, gender, body mass 

index), type of surgery or anesthesia, information of the intervention (period of 

drug injection, dose of drug, and use of other postoperative pain management), 

outcomes for pain intensity (VAS at rest and during 45-degree flexion of the 

knee), postoperative additional analgesic requirements, and any adverse events. 

For pain intensity, we extracted VAS or numeric rateing scale ranging from 

0–10 (0, no pain; 10, worst pain imaginable). Data from VAS of 0–100 were 

converted to 0–10 scale. Additional analgesics used after surgery were 

converted to intravenous morphine-equivalent.31 

 

Assessment of risk of bias of included studies 

Two reviewers independently evaluated the risk of bias using the tool 

recommended by the Cochrane Collaboration.32 The following information was 

assessed: random sequence generation, allocation concealment, blinding of 

participants and personnel, blinding of outcome assessments, incomplete 

outcome data, selective reporting, and other bias. Each domain was assessed to 

high, low, or unclear risks. Any disagreement was solved through discussion 

with another investigator. For studies judged to be at high risk of bias, 
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sensitivity analyses were performed to assess whether including or excluding 

these studies affected the pooled effect size or not. 

 

Statistical analysis 

Analyses were conducted using the Review Manager Software (RevMan 5.3, 

Cochrane Collaboration, Oxford, UK). The continuous variables (VAS at rest 

within postoperative 48 hours and VAS during flexion of the knee within 

postoperative 24 hours) for meta-analysis were presented as mean differences 

(MDs) and with 95% confidence intervals (CIs) by means of the inverse 

variance fixed- or random-effects method. When continuous data were not 

reported as means with standard deviations (SDs), we attempted to contact 

authors of the studies to obtain this information, and if not possible, the missing 

data were imputed as previously reported.33 

Heterogeneity among the studies was evaluated using the I² statistic and 

chi-squared test. If there were substantial heterogeneity (I2 > 50% and P > 0.10 

of Chi-squared test), we performed relevant subgroup analyses to identify 

potential causes of heterogeneity according to type of anesthesia during surgery 

(spinal or general anesthesia), method of blocks (single injection or continuous 

nerve catheter insertion), type of surgeries (TKA or arthroscopy), and local 

anesthetics (ropivacaine or levobupivacaine). 

Sensitivity analyses were performed according to the data quality or 

imputation of SDs to explore the impact of an individual study by deleting each 

study with one-by-one. 
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Publication bias was estimated by visual inspection of funnel plots and 

Egger’s linear regression test.34 A statistical significance was set at two-tailed 

0.05 level for null-hypothesis testing and at 0.10 for heterogeneity testing; 

unadjusted P-values were reported in all analyses. When a meta-analysis was 

considered inappropriate owing to the substantial heterogeneity of studies or 

lack of reliable data, a narrative synthesis method was employed. 
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RESULTS 

Search results 

From systemic literature search, we identified 334 relevant publications and 93 

were removed as duplicates. After the review of titles and abstracts, 48 studies 

were identified to be potentially eligible for inclusion. After examining full-

texts of the eligible studies, we excluded 29 studies lacking parallel placebo 

groups, 3 studies without original data, and 2 retrospective studies. Finally, 14 

RCTs including 776 participants were included in our meta-analysis (Fig. 1).1 7 

21-23 35-43 

 

Study Characteristics 

All studies were published between 2008 and 2015, and their sample sizes were 

30–80 patients who underwent TKA (6 studies), arthroscopy (7 studies), and 

ankle surgery (1 study). Nine studies7 21 22 35-37 39 40 43 involved the ACB with a 

single bolus injection and five studies1 23 38 41 42 with a continuous infusion by 

placing a catheter. Three RCTs investigated postoperative analgesic effects of 

ACB combined with blocks to other peripheral nerves including the sciatic,38 

femoral,23 and obturator nerves (Table 1).43 The risk of bias assessment of all 

included studies was described in figure 2 and 3. 

 

Pain intensity at rest 
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Eight studies7 21 23 38-42 (n = 418) reported preoperative VAS, and there was no 

significant difference between the ACB and control arms [MD (95% CI) = -

0.81 (-0.56, 0.19), P = 0.34]. 

Significant differences in VAS were found at 0 h [MD (95% CI) = -1.35 (-

2.04, -0.65), P = 0.0001; n = 379 in 7 RCTs],7 21 35 36 38 39 43 1 h [MD (95% CI) = 

-0.76 (-1.35, -0.16); P = 0.01; n = 318 in 6 RCTs],27 28 32-34 36 2 h [MD (95% CI) 

= -0.93 (-1.58, -0.27); P = 0.006; n = 402 in 8 RCTs],14 27 28 32-36 4 h [MD (95% 

CI) = -0.78 (-1.41, -0.14); P = 0.02; n = 365 in 8 RCTs],14 27 28 32-36 6–8 h [MD 

(95% CI) = -0.36 (-0.65, -0.08); P = 0.01; n = 527 in 10 RCTs],7 21 23 35 36 38 40-43 

after surgery between the ACB and control arms. VAS at 24 h after surgery was 

also significantly different between the two arms [MD (95% CI) = -0.84 (-1.50, 

-0.17); P = 0.01; n = 519 in 10 RCTs]1 7 21 23 35 36 38 41 43, but the combined results 

showed substantial heterogeneity (I2 = 78%). Therefore, a subgroup analysis 

was performed to the VAS at postoperative 24 h depending on the methods of 

nerve block (single or continuous injections), which showed significant 

difference only in the subgroup of continuous injection [MD (95% CI) = -1.40 

(-1.95, -0.85); P < 0.00001; I2 = 0%; n = 252].1 23 38 41 42 

The VAS at 127 21 23 38 43 and 4816 26 30 hours after surgery were comparable 

between the ACB and the control arms [MD (95% CI) = -0.44 (-0.92, 0.04); P 

= 0.07; n = 267 in 5 RCTs; MD (95% CI) = -0.16 (-0.64, -0.97); P = 0.34; n = 

157 in 3 RCTs, respectively] (Table 2). Combined effect size of all time points 

revealed that VAS at rest within 48 h of postoperative period was significantly 



10 

lower in the ACB arm than in the control arm [MD (95% CI) = -0.64 (-0.84, -

0.44); P < 0.001] (Fig. 4). 

 

Pain intensity during knee flexion 

Four studies 21 40-42 (n = 182) reported baseline VAS during knee flexion 

measured preoperatively, and there was no significant difference between the 

ACB and control arms [MD (95% CI) = 0.03 (-0.67, 0.73); P = 0.94]. 

Significant differences in VAS were found at 0–1 h [MD (95% CI) = 1.51 (-

2.38, -0.65); P = 0.0006; n = 267 in 6 RCTs],21 22 37 40 41 43 2 h [MD (95% CI) = 

-1.68 (-2.66, -0.71); P = 0.0007; n = 241 in 5 RCTs],14 33-36 4 h [MD (95% CI) 

= -1.34 (-1.89, -0.79); P < 0.00001; n = 240 in 5 RCTs],21 40-43 6–8 h [MD (95% 

CI) = -1.05 (-1.88, -0.21); P = 0.01; n = 239 in 5 RCTs]21 40-43 after surgery 

between the ACB and control arms. Three studies 41-43 (n = 154) reported VAS 

at 24 h after surgery, which was comparable between the two arms [MD (95% 

CI) = -0.92 (-2.24, -0.40); P = 0.17] with high heterogeneity (I2 = 63%) (Table 

3). The subgroup analysis according to the methods of drug administration was 

done and the ACB arm with continuous infusion of analgesic drugs showed 

significantly lower VAS at 24 h after surgery than the placebo arm [MD (95% 

CI) = -1.66 (-2.61, -0.72); P = 0.0006] with low heterogeneity (I2 = 0%). 

Combined results of all time points showed that VAS during knee flexion was 

significantly lower in the ACB arm than in the control arm [MD (95% CI) = 

−1.17 (-1.53, -0.80); P < 0.00001] (Fig. 5). 
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Total morphine consumption 

Three studies35 40 42 (n = 183) reported total morphine consumption within 

postoperative 2 h, and there was a significant difference between the ACB and 

control arms [MD (95% CI) = -2.20(-3.29, -1.11); P = 0.02]. Eight studies7 21 35 

36 39 41-43 (n = 470) reported total morphine consumption within postoperative 24 

h also showed a significant difference between the two arms [MD (95% CI) = 

-4.51(-8.40, -0.62); P = 0.02] but with high heterogeneity (I2 = 80%). In the 

subgroup analysis performed only to the studies examining continuous drug 

infusion, the reduction of morphine consumption within postoperative 24 h was 

shown in the ACB arm [MD (95% CI) = -15.72(-26.16, -5.29); P = 0.003, I2 = 

0%]41 42 Three studies 1 23 38 (n = 128) reported total morphine consumption 

within postoperative 48 h, and there was no significant difference between the 

ACB and control arms [MD (95% CI) = -7.30(-16.59, 1.99); P = 0.12] (Table 

4). Combined results of all time points revealed that postoperative total 

morphine consumption was significantly lower in the ACB arm than in the 

control arm [MD (95% CI) = −3.39 (-5.29, -1.49); P = 0.0005] (Fig. 6). 

 

Adverse events 

Twelve RCTs 1 7 21 23 35 36 38-43 reported the incidence of complications such as 

nausea, vomiting, sleep disturbance, dizziness, catheter-related hematoma, and 

infection. All the RCTs described that there were no significant differences in 

the incidence of complications although specific data were not presented. 
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Table 1 Characteristics of included randomized controlled trials. 

Studies Interventions  
(Number of patients) 

Drug dosage 
(Single) 

Drug dosage 
(Continuous) 

Age  
(yr) 

Type of surgery Type of anesthesia 

Akkaya 200821 S-ACB (39) 0.5% levobupivacaine 10 ml  16-65 Medial meniscectomy General 

S-NS (41) Isotonic saline 1 ml 

Andersen 20131 C-ACB (20) 0.75% ropivacaine 15 ml 0.75% ropivacaine 15 ml q 12 h 40-70 Unilateral primary TKA Spinal 

C-NS (20, 17, 16) Normal saline 15 ml Normal saline 15 ml q 12 h 

Espelund 201336 S-ACB (25) 0.75% ropivacaine 30 ml  18-70 Arthroscopic ACLR General 

S-NS (24) Isotonic saline 30 ml 

Espelund 2014a35 S-ACB (36) 0.75% ropivacaine 30 ml  18-70 Minor arthroscopic knee 
surgery 

General 

S-NS (35) Isotonic saline 30 ml 

Espelund 2014b37 S-ACB (25) 0.75% ropivacaine 30 ml  18-80 Arthroscopic knee 
surgery 

General 

S-NS (25) Isotonic saline 30 ml 

Fisker 201538 S,C-ACB 
+S,C-SNB (20) 

0.375% ropivacaine 10 ml  
: ACB 
0.75% ropivacaine 20 ml  
: SNB 
 
for both group 

0.2% ropivacaine 5 ml∙h-1 : ACB 
0.2% ropivacaine 10 ml∙h-1 : SNB 

>18 Total ankle alloplasty, 
subtalar arthrodesis, or 
open ankle arthrodesis 

General 

S,C-NS 
+S,C-SNB (24) 

Isotonic saline 5 ml∙h-1 : ACB 
0.2% ropivacaine 10 ml∙h-1: SNB 

Grevstad 201422 S-ACB (24) 0.75% ropivacaine 30 ml 
Isotonic saline 30 ml 

 30-85 Unilateral primary TKA Spinal  
General 

S-NS (25) Isotonic saline 30 ml  
0.75% ropivacaine 30 ml 
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S = single injection, C = continuous infusion, ACB = adductor canal block, NS = normal saline, FNB = femoral nerve block, SNB = sciatic nerve block, ONB = obturator 

nerve block, TKA = total knee arthroplasty, ACLR = anterior cruciate ligament repair  

Hanson 20137 S-ACB (24) 0.5% ropivacaine 15 ml 
+ epinephrine 1:400000 

 18-70 Knee arthroscopy and 
unilateral primary 
medial meniscectomy 

General 

S-NS (24) Isotonic saline 2 ml 

Hanson 201423 C-ACB+S-FNB (36) FNB : 0.5% ropivacaine 20 ml 
+ epinephrine 1:400000 

0.2% ropivacaine 8 ml∙h-1 >18 Unilateral primary TKA Spinal 

C-Sham+S-FNB (40) Empty de-aired bag 8 ml∙h-1 

Hsu 201339 S-ACB (34, 33) 0.25% bupivacaine 10 ml  Not reported Simple knee 
arthroscopy 

General 

S-Sham (34, 32, 31) Not reported 

Jaeger 201240 S-ACB (21) 0.75% ropivacaine 30 ml  40-85 Unilateral primary TKA General 

S-NS (20) Isotonic saline 30 ml 

Jaeger 201441 S,C-ACB (14, 11) 0.75% ropivacaine 30 ml 
0.75% ropivacaine 15 ml 

0.2% ropivacaine 8 ml∙h-1 40-85 Revision TKA General 

S,C-NS (16, 13) Isotonic saline 30 ml 
Isotonic saline 15 ml 

Isotonic saline 8 ml∙h-1 

Jenstrup 201242 C-ACB (34)  0.75% ropivacaine 30 ml 
0.75% ropivacaine 15 ml q 6 h 

50-85 Primary TKA Spinal 

C-NS (37) Isotonic saline 30 ml 
Isotonic saline 15 ml q 6 h 
0.75% ropivacaine 15 ml 

Westergaard 
201443 

S-ACB+S-ONB (29) 0.75% Ropivacane 7.5 ml  
: ACB 
0.75% Ropivacane 7.5 ml  
: ONB 

 ≥18 Day-case knee 
arthroscopy 

General 

S-NS (30) Isotonic saline 7.5 ml : both 
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Table 2 Summary results of meta-analyses for visual analog scale of pain at rest  

Time points Number of studies Number of knees MD (95% CI) P-value Heterogeneity (I2) Quality of evidence  

(GRADE)* 

Preoperative 8 418 -0.81 (-0.56, -0.19) 0.34 0% High 

Postoperative       

 0 h 7 379 -1.35 (-2.04, -0.65) 0.0001 20% High 

 1 h 6 318 -0.76 (-1.35, -0.16) 0.01 12% High 

 2 h 8 402 -0.93 (-1.58, -0.27) 0.006 68% High 

 4 h 8 365 -0.78 (-1.41, -0.14) 0.02 69% High 

 68 h 10 527 -0.36 (-0.65, -0.08) 0.01 0% High 

 12 h 5 267 -0.44 (-0.92, -0.04) 0.07 38%  High 

 24 h 10 519 -0.84 (-1.50, -0.17) 0.01 78% High 

 48 h 3 157 -0.16 (-0.64, -0.97) 0.70 0% Moderate 

MD = mean difference, CI = 95% confidence interval, GRADE = Grading of Recommendations, Assessment, Development and Evaluations 

* High = further research is very unlikely to change our confidence in the estimate of effect, Moderate = further research is likely to have an important 

impact on our confidence in the estimate of effect and may change the estimate.  
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Table 3 Summary results of meta-analyses for visual analog scale of pain during knee flexion 

Time points Number of studies Number of knees MD [95% CI] P-value Heterogeneity(I2) Quality of evidence 

(GRADE)* 

Preoperative 4 182 -0.03 [-0.67, -0.73] 0.94 0% Moderate 

Postoperative       

 01 h 6 267 -1.51 [-2.38, -0.65] 0.0006 67% Moderate 

 2 h 5 241 -1.68 [-2.66, -0.71] 0.0007 69% High 

 4 h 5 240 -1.34 [-1.89, -0.79] <0.00001 16% High 

 68 h 5 239 -1.05 [-1.88, -0.21] 0.01 47% High 

 24 h 3 154 -0.92 [-2.24, -0.40] 0.17 63% Moderate 

MD = mean deviation, 95% CI = 95% confidence interval, GRADE = Grading of Recommendations, Assessment, Development and Evaluations 

* High = further research is very unlikely to change our confidence in the estimate of effect, Moderate = further research is likely to have an important 

impact on our confidence in the estimate of effect and may change the estimate. 
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Table 4 Summary results of meta-analyses for total morphine consumption 

Time points Number of studies Number of knees MD [95% CI] P-value Heterogeneity(I2) Quality of evidence 

(GRADE)* 

Postoperative       

 02 h 3 183 -2.63 [-4.80, -0.45] 0.02 62% Low 

 024 h 8 470 -4.51 [-8.40, -0.62] 0.02 80% High 

 048 h 3 128 -7.30 [-16.59, 1.99] 0.12 5% Moderate 

MD = mean deviation, 95% CI = 95% confidence interval, GRADE = Grading of Recommendations, Assessment, Development and Evaluations 

* High = further research is very unlikely to change our confidence in the estimate of effect, Moderate = further research is likely to have an important 

impact on our confidence in the estimate of effect and may change the estimate, Low = further research is very likely to have an important impact on our 

confidence in the estimate of effect and is likely to change the estimate. 
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Figure 1 Flow diagram of included and excluded studies according to PRISMA 

statement. 
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Figure 2 Risk of bias summary: review authors' judgements about each risk of 

bias item for each included studies. 
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Figure 3 Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages across all included studies. 
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(Continued to next page) 
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Figure 4 Forest plots showing visual analog scales of pain at rest within 

postoperative 48 h. ACB = adductor canal block, SD = standard deviation, CI 

= confidence interval. 
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Figure 5 Forest plost showing visual analog scales of pain during knee flexion 

within postoperative 24 h. ACB = adductor canal block, SD = standard 

deviation, CI = confidence interval.  
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Figure 6 Forest plots showing total morphine consumption within 

postoperative 48 h. ACB = adductor canal block, SD = standard deviation, CI 

= confidence interval. 
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DISCUSSION 

The aim of this systematic review and meta-analysis including 776 patients of 

14 RCTs was to investigate the analgesic effects of ACB compared with 

placebo in patients undergoing knee surgery. This review provided the evidence 

that the patients treated with the ACB showed significantly lower postoperative 

pain scores at rest and during knee flexion within 24 h postoperatively than 

those with placebo. Postoperative morphine consumption was also lower in the 

patients receiving the ACB than those receiving placebo. The ACB, which was 

regarded as the same technique with the saphenous nerve block,26 37 was firstly 

introduced in 2008 for pain management after arthroscopic knee surgery.21 

However, several previous studies reported that the ACB had beneficial effects 

on pain relief after TKA1 40 or arthroscopic surgery,31 32 whereas other studies 

showed no significant difference in postoperative analgesic effects between the 

uses of ACB and placebo after arthroscopy.35 36 43 Our meta-analysis included 

various types of knee surgery such as TKA, arthroscopic meniscectomy or 

cruciate ligament reconstruction, and the pooled results showed better analgesic 

effects of ACB as compared with placebo. The results of subgroup analysis 

according to the type of surgery also showed the same results, thus, the ACB 

seems to have benefit in the use of analgesic modality for both minor and major 

knee surgeries. 

Our meta-analysis examined VAS in various time points within 48 h of the 

postoperative period and showed different pooled results and heterogeneity in 
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each time point. The pain score at rest was significantly lower in the ACB arm 

than in the placebo arm within postoperative 8 h, but it was comparable over 8 

h after the surgery. In the subgroup analysis according to the methods of drug 

administration, continuous infusion of analgesic drugs showed significantly 

lower VAS within 24 h after surgery.1 23 38 41 42 The results indicate that the 

analgesic effects of single injection may continue approximately 8 h, but the 

effects may be extended to 24 h when the drug is administered via continuous 

infusion. This finding is consistent with a previous RCT comparing the effects 

of continuous and single injections of the ACB, which reported better 

postoperative analgesia in the continuous infusion group than the single 

injection group.44 

Our meta-analysis showed substantial heterogeneity in several time points 

for the comparisons of VAS, which seems to be associated with several reasons. 

First, the regimen of the drug was various among the included studies. One 

study21 used 0.5% levobupivacaine instead of ropivacaine and the volume of 

bolus drug was also various as 7.5–30 ml. Second, a different type of knee 

surgery may affect the postoperative pain intensity. When the subgroup analysis 

was performed only in the studies of TKA,1 22 23 40-42  the heterogeneity 

significantly decreased but the pooled effect size was not affected. Third, the 

ACB was used only as part of multimodal analgesia, thus, the other analgesic 

methods such as intravenous analgesia or other peripheral nerve blocks seemed 

to produce heterogeneous results of each study. 
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There were several limitations in our study. We investigated only short-

term analgesic effects of the ACB because no studies reported long-term 

outcomes. Moreover, we did not obtain the specific data for the incidence of 

adverse events associated with the ACB. However, the studies described no 

significant difference in the incidence of complications, thus, the ACB seems 

to be relatively a safe technique. In addition, we compared the ACB only with 

the use of placebo and we did not evaluate the advantage of the ACB compared 

to the other peripheral nerve blocks. Therefore, further studies are required to 

investigate long-term outcomes of the ACB and the comparison with other 

nerve blocks. 

In conclusion, the ACB seems to be a safe and an effective method for 

pain management after major or minor knee surgeries. Therefore, the ACB can 

be used as one of multimodal analgesia, improving patient satisfaction and 

rehabilitation after knee surgery. 



27 

REFERENCES 

1 Andersen HL, Gyrn J, Moller L, Christensen B, Zaric D. Continuous 

saphenous nerve block as supplement to single-dose local infiltration 

analgesia for postoperative pain management after total knee 

arthroplasty. Reg Anesth Pain Med 2013; 38: 106-11 

2 Wylde V, Rooker J, Halliday L, Blom A. Acute postoperative pain at 

rest after hip and knee arthroplasty: severity, sensory qualities and 

impact on sleep. Orthopaedics & Traumatology: Surgery & Research 

2011; 97: 139-44 

3 Kehlet H, Dahl JB. Anaesthesia, surgery, and challenges in 

postoperative recovery. The Lancet 2003; 362: 1921-8 

4 Wu CL, Richman JM. Postoperative pain and quality of recovery. 

Current opinion in anesthesiology 2004; 17: 455-60 

5 Busch CA, Shore BJ, Bhandari R, et al. Efficacy of periarticular 

multimodal drug injection in total knee arthroplasty. The Journal of 

Bone & Joint Surgery 2006; 88: 959-63 

6 Miškulin M, Maldini B. Outpatient arthroscopic knee surgery under 

multimodal analgesic regimens. Arthroscopy: The Journal of 

Arthroscopic & Related Surgery 2006; 22: 978-83 

7 Hanson NA, Derby RE, Auyong DB, et al. Ultrasound-guided adductor 

canal block for arthroscopic medial meniscectomy: a randomized, 

double-blind trial. Can J Anaesth 2013; 60: 874-80 



28 

8 Armellin G, Nardacchione R, Ori C. Intra-articular sufentanil in 

multimodal analgesic management after outpatient arthroscopic 

anterior cruciate ligament reconstruction: a prospective, randomized, 

double-blinded study. Arthroscopy 2008; 24: 909-13 

9 Hoenecke HR, Jr., Pulido PA, Morris BA, Fronek J. The efficacy of 

continuous bupivacaine infiltration following anterior cruciate 

ligament reconstruction. Arthroscopy 2002; 18: 854-8 

10 Hoher J, Kersten D, Bouillon B, Neugebauer E, Tiling T. Local and 

intra-articular infiltration of bupivacaine before surgery: effect on 

postoperative pain after anterior cruciate ligament reconstruction. 

Arthroscopy 1997; 13: 210-7 

11 Senthilkumaran S, Tate R, Read JR, Sutherland AG. Intra-articular 

morphine and bupivicaine for post-operative analgesia in anterior 

cruciate ligament reconstruction: a prospective randomised controlled 

trial. Knee Surg Sports Traumatol Arthrosc 2010; 18: 731-5 

12 Dahl J, Christiansen C, Daugaard J, Schultz P, Carlsson P. Continuous 

blockade of the lumbar plexus after knee surgery—postoperative 

analgesia and bupivacaine plasma concentrations. Anaesthesia 1988; 

43: 1015-8 

13 SCHULTZ P, CHRISTENSEN EF, ANKER-MØLLER E, 

SPANGSBERG N, DAHL JB, FAUNØ P. Postoperative Pain 

Treatment after Open Knee Surgery: Continuous Lumbar Plexus Block 

with Bupivacaine versus Epidural Morphine. Regional Anesthesia and 

Pain Medicine 1991; 16: 34-7 



29 

14 Dauri M, Fabbi E, Mariani P, et al. Continuous femoral nerve block 

provides superior analgesia compared with continuous intra-articular 

and wound infusion after anterior cruciate ligament reconstruction. 

Regional anesthesia and pain medicine 2009; 34: 95-9 

15 Dauri M, Polzoni M, Fabbi E, et al. Comparison of epidural, continuous 

femoral block and intraarticular analgesia after anterior cruciate 

ligament reconstruction. Acta anaesthesiologica scandinavica 2003; 

47: 20-5 

16 Frost S, Grossfeld S, Kirkley A, Litchfield B, Fowler P, Amendola A. 

The efficacy of femoral nerve block in pain reduction for outpatient 

hamstring anterior cruciate ligament reconstruction: a double-blind, 

prospective, randomized trial. Arthroscopy: The Journal of 

Arthroscopic & Related Surgery 2000; 16: 243-8 

17 Iskandar H, Benard A, Ruel-Raymond J, Cochard G, Manaud B. 

Femoral block provides superior analgesia compared with intra-

articular ropivacaine after anterior cruciate ligament reconstruction. 

Reg Anesth Pain Med 2003; 28: 29-32 

18 Paul JE, Arya A, Hurlburt L, et al. Femoral nerve block improves 

analgesia outcomes after total knee arthroplasty: a meta-analysis of 

randomized controlled trials. Anesthesiology 2010; 113: 1144-62 

19 Hadzic A, Karaca PE, Hobeika P, et al. Peripheral Nerve Blocks Result 

in Superior Recovery Profile Compared with General Anesthesia in 

Outpatient Knee Arthroscopy. Anesthesia & Analgesia 2005; 100: 976-

81 



30 

20 Mulroy MF, Larkin KL, Hodgson PS, Helman JD, Pollock JE, Liu SS. 

A Comparison of Spinal, Epidural, and General Anesthesia for 

Outpatient Knee Arthroscopy. Anesthesia & Analgesia 2000; 91: 860-

4 

21 Akkaya T, Ersan O, Ozkan D, et al. Saphenous nerve block is an 

effective regional technique for post-menisectomy pain. Knee Surg 

Sports Traumatol Arthrosc 2008; 16: 855-8 

22 Grevstad U, Mathiesen O, Lind T, Dahl JB. Effect of adductor canal 

block on pain in patients with severe pain after total knee arthroplasty: 

a randomized study with individual patient analysis. Br J Anaesth 2014; 

112: 912-9 

23 Hanson NA, Allen CJ, Hostetter LS, et al. Continuous ultrasound-

guided adductor canal block for total knee arthroplasty: a randomized, 

double-blind trial. Anesth Analg 2014; 118: 1370-7 

24 Manickam B, Perlas A, Duggan E, Brull R, Chan VWS, Ramlogan R. 

Feasibility and Efficacy of Ultrasound-Guided Block of the Saphenous 

Nerve in the Adductor Canal. Regional Anesthesia and Pain Medicine 

2009; 34: 578-80 

25 Benzon HT, Sharma S, Calimaran A. Comparison of the different 

approaches to saphenous nerve block. Anesthesiology 2005; 102: 633-

8 

26 Enneking FK, Chan V, Greger J, Hadz̆ić A, Lang SA, Horlocker TT. 

Lower-extremity peripheral nerve blockade: essentials of our current 

understanding. Regional anesthesia and pain medicine 2005; 30: 4-35 



31 

27 Gardner E. The innervation of the knee joint. The Anatomical Record 

1948; 101: 109-30 

28 Mariano ER, Perlas A. Adductor canal block for total knee arthroplasty: 

the perfect recipe or just one ingredient? Anesthesiology 2014; 120: 

530-2 

29 ÖHqvist G, Hallin R, Gelinder S, Lang H, Samuelson S. A comparison 

between morphine, meperidine and ketobemidone in continuous 

intravenous infusion for postoperative relief. Acta Anaesthesiologica 

Scandinavica 1991; 35: 44-8 

30 Liberati A, Altman DG, Tetzlaff J, et al. The PRISMA statement for 

reporting systematic reviews and meta-analyses of studies that evaluate 

healthcare interventions: explanation and elaboration. BMJ 2009; 339: 

b2700 

31 Breitbart W, Chandler S, Eagel B, et al. An alternative algorithm for 

dosing transdermal fentanyl for cancer-related pain. Oncology 2000; 14: 

695-705 

32 Higgins JPT AD. Cochrane handbook for systematic reviews of 

interventions.: Wiley, 2008 

33 Popping DM, Elia N, Marret E, Wenk M, Tramer MR. Clonidine as an 

adjuvant to local anesthetics for peripheral nerve and plexus blocks: a 

meta-analysis of randomized trials. Anesthesiology 2009; 111: 406-15 

34 Egger M, Davey Smith G, Schneider M, Minder C. Bias in meta-

analysis detected by a simple, graphical test. BMJ 1997; 315: 629-34 



32 

35 Espelund M, Fomsgaard JS, Haraszuk J, Dahl JB, Mathiesen O. The 

efficacy of adductor canal blockade after minor arthroscopic knee 

surgery--a randomised controlled trial. Acta Anaesthesiol Scand 2014; 

58: 273-80 

36 Espelund M, Fomsgaard JS, Haraszuk J, Mathiesen O, Dahl JB. 

Analgesic efficacy of ultrasound-guided adductor canal blockade after 

arthroscopic anterior cruciate ligament reconstruction: a randomised 

controlled trial. Eur J Anaesthesiol 2013; 30: 422-8 

37 Espelund M, Grevstad U, Jaeger P, et al. Adductor canal blockade for 

moderate to severe pain after arthroscopic knee surgery: a randomized 

controlled trial. Acta Anaesthesiol Scand 2014; 58: 1220-7 

38 Fisker AK, Iversen BN, Christensen S, et al. Combined saphenous and 

sciatic catheters for analgesia after major ankle surgery: a double-

blinded randomized controlled trial. Can J Anaesth 2015; 62: 875-82 

39 Hsu LP, Oh S, Nuber GW, et al. Nerve block of the infrapatellar branch 

of the saphenous nerve in knee arthroscopy a prospective, double-

blinded, randomized, placebo-controlled trial. Journal of Bone and 

Joint Surgery - Series A 2013; 95: 1465-72 

40 Jaeger P, Grevstad U, Henningsen MH, Gottschau B, Mathiesen O, 

Dahl JB. Effect of adductor-canal-blockade on established, severe post-

operative pain after total knee arthroplasty: a randomised study. Acta 

Anaesthesiol Scand 2012; 56: 1013-9 

41 Jaeger P, Koscielniak-Nielsen ZJ, Schroder HM, et al. Adductor canal 

block for postoperative pain treatment after revision knee arthroplasty: 



33 

a blinded, randomized, placebo-controlled study. PLoS One 2014; 9: 

e111951 

42 Jenstrup MT, Jaeger P, Lund J, et al. Effects of adductor-canal-blockade 

on pain and ambulation after total knee arthroplasty: a randomized 

study. Acta Anaesthesiol Scand 2012; 56: 357-64 

43 Westergaard B, Jensen K, Lenz K, et al. A randomised controlled trial 

of ultrasound-guided blockade of the saphenous nerve and the posterior 

branch of the obturator nerve for postoperative analgesia after day-case 

knee arthroscopy. Anaesthesia 2014; 69: 1337-44 

44 Shah NA, Jain NP, Panchal KA. Adductor Canal Blockade Following 

Total Knee Arthroplasty-Continuous or Single Shot Technique? Role 

in Postoperative Analgesia, Ambulation Ability and Early Functional 

Recovery: A Randomized Controlled Trial. J Arthroplasty 2015 

  



34 

APPENDICES 

Appendix 1. CENTRAL, The Cochrane Library search strategy 

#1. adductor:ti,ab,kw or subsartorial:ti,ab,kw or hunter’s:ti,ab,kw  
#2. canal:ti,ab,kw   
#3. #1 and #2  
#4.  saphenous:ti,ab,kw   
#5.  [mh "nerve tissue"] or nerve*:ti,ab,kw  
#6.  #4 and #5  
#7.  #3 or #6  
 
#8.  [mh "nerve block"]  
#9.  nerve*:ti,ab,kw  
#10.  block*:ti,ab,kw  
#11.  #9 and #10 
#12.  neurolys*:ti,ab,kw 
#13.  #8 or #11 or #12 or #10  
#14.  #7 and #13  
 

Appendix 2. MEDLINE via Ovid search strategy 

1.  adductor[tiab] OR subsartorial[tiab] OR Hunter’s[tiab] 
2.  canal[tiab] 
3. 1 AND 2 
4. saphenous[tiab] 
5. “nerve tissue”[mh] OR nerve*[tiab] 
6. 4 AND 5 
7. 3 OR 6 
8. “nerve block”[mh] 
9.  nerve*[tiab] 
10. block*[tiab] 
11. 9 AND 10 
12. neurolys*[tiab] 
13. 8 OR 11 OR 12 OR 10 
14. 7 AND 13 
15.  14 AND HSSS(S)  
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Appendix 3. EMBASE via Ovid search strategy 

1. adductor:ab,ti OR subsartorial:ab,ti OR Hunter’s:ab,ti 
2. canal:ab,ti  
3.  1 AND 2  
4.  ‘saphenous nerve’/exp  
5. 3 OR 4  
6. ‘nerve block’/de  
7.  nerve*:ab,ti  
8.  block*:ab,ti  
9.  7 AND 8  
10.  neurolys*:ab,ti  
11.  6 OR 9 OR 10 OR 8  
12. 5 AND 11  
13.  12 AND ('crossover procedure'/exp OR 'crossover procedure' OR 
'double blind procedure'/exp OR 'double blind procedure' OR 'randomized 
controlled trial'/exp OR 'randomized controlled trial' OR 'single blind 
procedure'/exp OR 'single blind procedure' OR random* OR factorial* OR 
crossover* OR 'cross over' OR 'cross-over' OR placebo* OR (doubl* AND 
blind*) OR (singl* AND blind*) OR assign* OR allocat* OR volunteer*)
  
14.  13 AND [embase]/lim  
 

Appendix 4. CINAHL via EBSCO search strategy 

1. TI(adductor OR subsartorial OR hunter’s) 
2. AB(adductor OR subsartorial OR hunter’s) 
3. S1 OR S2 
4. TI(canal) OR AB(canal) 
5.  S3 AND S4 
6. TI(saphenous) OR AB(saphenous) 
7.  MH(“nerve tissue”) OR TI(nerve*) OR AB(nerve*)  
8. S6 AND S7 
9. S5 OR S8 
10.  MH(“nerve block”) 
11. TI(nerve*) OR AB(nerve*) 
12. TI(block*) OR AB(block*) 
13. S11 AND S12  
14. TI(neurolys*) OR AB(neurolys*) 
15. S10 OR S13 OR S14 OR S12 
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16. S9 AND S15 
17. random* OR blind* OR allocat* OR assign* OR trial* OR 
placebo* OR crossover OR cross-over* OR “control group” OR groups OR 
intervention* 
18.  S16 AND S17 
 

Appendix 5. Web of Science search strategy 

1. TS=(adductor OR subsartorial OR Hunter’s) 
2. TS=(canal) 
3. #1 AND #2 
4. TS=(saphenous) 
5. TS=(nerve) 
6.  #4 AND #5 
7. #3 OR #6 
8. TS=(block* OR neurolys*)  
9. #7 AND #8 
10. random* OR blind* OR allocat* OR assign* OR trial* OR 
placebo* OR crossover OR cross-over* OR intervention* 
11. #9 AND #10 

 

Appendix 6. KoreaMed via KAMJE search strategy 

1.  “adductor canal”[TI] OR “adductor canal”[AB] OR “saphenous 
nerve”[TI] OR “saphenous nerve”[AB] 
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국문 초록 

 
서론: 무릎 수술 후 통증조절은 수술부위의 운동 능력 회복 과정에 매

우 중요하다. 내전근관 차단술은 최근에 발전되어 무릎 수술 후 통증 

조절 방법 중 하나로 주목받고 있다. 본 연구는 무작위배정비교임상

시험의 메타분석을 통해 내전근관 차단술의 통증조절 효과를 알아보

고자 한다. 

 

방법: 2015 년 9 월까지 MEDLINE, EMBASE, CENTRAL, CINAHL, Web 

of science 및 KoreaMed 데이터베이스를 검색하여 두 명의 연구자가 

독립적으로 문헌을 고찰한 후 미리 정한 기준에 적합한 

무작위배정비교임상시험을 선택하였고 이에 대한 메타분석을 

시행하였다. 

 

결과: 데이터베이스와 개별연구에 언급된 문헌을 참고해 검색된 

334 편의 문헌 중에서 총 14 개의 무작위배정비교임상시험이 최종 

분석에 포함되었다. 메타분석 결과 수술 후 48 시간 내에 환자가 휴식 

시에 느끼는 시각통증척도 수치[평균차(95% 신뢰구간) = -0.64 (-0.84, -

0.44); P < 0.001], 수술 후 24 시간 내에 무릎을 굽혔을 때 느끼는 

시각통증척도 수치[평균차 (95% 신뢰구간) = -1.17(-1.53, -0.80); P < 

0.001], 수술 후 24 시간내 총 모르핀 사용량[평균차(95% 신뢰구간) = 
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−1.17 (-1.53, -0.80); P < 0.00001]이 내전근관 차단술을 받은 환자군에서 

대조군에 비해 유의하게 낮은 것으로 나타났다.  

 

결론: 무작위배정비교임상시험의 메타분석결과 무릎 수술 후 내전근

관 차단술이 환자가 휴식시 또는 무릎을 굽혔을 때 느끼는 통증과 진

통제 요구량을 감소시켰다. 

------------------------------------- 

주요어: 신경 차단술, 수술 후 통증, 무릎 관절 치환술, 관절경 수술 
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ABSTRACT 

 

Introduction: Providing effective analgesia is important to reduce 

immobilization and to achieve better functional activity after knee surgery. The 

adductor canal block (ACB) is a newly developing analgesic method for 

postoperative pain management of knee surgery. We performed a meta-analysis 

to extensively investigate the analgesic effects of the ACB after knee surgery 

as compared with the use of placebo. 

 

Methods: The databases MEDLINE, EMBASE, CENTRAL, CINAHL, Web 

of science and KoreaMed were systematically searched to retrieve eligible 

randomized controlled clinical trials. The primary outcome was visual analog 

scale (VAS) of pain severity at rest within 48 h after surgery. The secondary 

outcomes were VAS during knee flexion and postoperative morphine 

consumption. Mean differences (MDs) with 95% confidence intervals (CIs) 

was calculated for the outcomes. Relevant subgroup analyses were performed 

to evaluate potential sources of heterogeneity. 

 

Results: Fourteen randomized controlled trials were retrieved and analyzed. 

The pooled results showed that the ACB significant decreased VAS at rest 

within 48 h after surgery compared with the use of placebo [MD (95% CI) = -
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0.64 (-0.84, -0.44); P < 0.001] and during knee flexion within 24 h after surgery 

[MD (95% CI) = -1.17 (-1.53, -0.80); P < 0.001]. Postoperative morphine 

consumption was significantly lower within 48 h postoperatively in patients 

receiving the ACB [MD (95% CI) = −1.17 (-1.53, -0.80); P < 0.001]. 

 

Conclusion: This meta-analysis suggests that the ACB has an advantage in 

pain relief at rest and during knee flexion and in postoperative analgesic 

requirement after knee surgery. Therefore, the ACB can be effectively used as 

one of multimodal analgesia after knee surgery. 

------------------------------------- 

Keywords: nerve block; pain, postoperative; arthroplasty, replacement, knee; 

arthroscopy 
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INTRODUCTION 

The knee surgery including total knee arthroplasty (TKA) and arthroscopy is 

one of the most common surgical procedure of lower limb and it may cause 

moderate or severe acute postoperative pain.1 2 Poorly controlled pain may 

worsen quality of life and postoperative rehabilitation,3 4 so the selection of 

effective analgesia methods and the use of multimodal analgesia are strongly 

required to facilitate recovery after knee surgery.5-7 As well as the 

administration of intravenous analgesics, the other methods, such as intra-

articular injections,8-11 neuraxial procedures,12 13 and peripheral nerve block,14-

16 have been used for pain management after knee surgery. Especially, 

peripheral nerve block is known to be more effective for reducing postoperative 

opioid consumption and length of hospital stay than other analgesic methods.17-

20 

The adductor canal block (ACB) has been recently developed with 

increasing the use of ultrasonography for peripheral nerve block. Because the 

adductor canal contains the saphenous nerve innervating below the knee, it may 

be considered as one of multimodal analgesia after knee surgery.21-23 However, 

the ACB is technically challenging because the saphenous nerve is a tiny 

structure and a pure sensory nerve, so its success rate was reported to be 

inconsistent.24 25 In addition, the saphenous nerve innervates only the 

anteromedial part of the lower leg, so the ACB does not cover the posterolateral 

part.26 27 Therefore, controversy still exists with regard to effectiveness of the 

ACB in multimodal analgesia after knee surgery.28 29 
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Therefore, we designed a systematic review and meta-analysis of 

randomized controlled trials (RCTs) to extensively investigate effects of the 

ACB on pain severity and additional analgesic requirements after knee surgery. 
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METHODS 

We followed the Preferred Reporting Items for Systematic Reviews and Meta-

Analyses (PRISMA) guidelines and the current recommendations of the 

Cochrane Collaboration for reporting systematic reviews and meta-analyses.30 

We registered a protocol of this review in the International Prospective Register 

of Systematic Reviews (PROSPERO; registration number, CRD42015025269). 

 

Search strategy and study selection  

We identified RCTs from the electronic databases including MEDLINE, 

EMBASE, CENTRAL, CINAHL, Web of science and KoreaMed using the 

terms “adductor canal block”, “saphenous nerve block”, “subsartorial canal”, 

“Hunter’s canal”, and their combinations (Appendices). IndMED, LILACS, 

IMSEAR, WPRIM, IMEMR, SciELO and an online registry of clinical trials 

were also searched using the following terms: adductor OR subsartorial OR 

Hunter OR (saphenous AND nerve). We also manually searched proceedings 

of anesthesia conferences including American, European, and Korean Society 

of Anesthesiologists from 2000 to 2015. In addition, we checked reference lists 

of included studies and relevant review articles. There were no restrictions to 

language or date of publication. The last search was performed in September 

2015. 

Two investigators independently reviewed titles and abstracts of all 

citations identified through the literature search for the primary selection of 
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studies. Afterwards, they also reviewed full-text of the eligible studies for 

secondary selection depending on the following inclusion and exclusion criteria. 

 

Inclusion and exclusion 

We included any RCTs comparing the ACB or saphenous nerve block with 

placebo after knee surgery. We did not restrict dose or kind of analgesic drugs 

and type of administration (bolus or continuous injections). We excluded 

duplicate publications and non-human experimental studies. 

 

Outcomes 

Primary outcomes were visual analog scale (VAS) or numeric rating scale of 

pain at rest within 48 h after surgery. Secondary outcomes were VAS during 

knee flexion, total morphine consumption, and postoperative adverse events. 

 

Data extraction 

Two investigators independently extracted all relevant data from full-text of 

included studies using a standardized data collection form (Excel 2013; 

Microsoft, Redmond, WA, USA). When the outcomes were presented only in a 

graphic manner without any description of the absolute value, an image 

processing software (Image J, version 2.1.4.7; NIH, Bethesda, MD, USA) was 

used to extrapolate the data. 
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Data items 

We extracted the following data from the included studies: publication date and 

country of studies, number of patients in each group, characteristics of patients 

(American Society of Anesthesiologist physical status, age, gender, body mass 

index), type of surgery or anesthesia, information of the intervention (period of 

drug injection, dose of drug, and use of other postoperative pain management), 

outcomes for pain intensity (VAS at rest and during 45-degree flexion of the 

knee), postoperative additional analgesic requirements, and any adverse events. 

For pain intensity, we extracted VAS or numeric rateing scale ranging from 

0–10 (0, no pain; 10, worst pain imaginable). Data from VAS of 0–100 were 

converted to 0–10 scale. Additional analgesics used after surgery were 

converted to intravenous morphine-equivalent.31 

 

Assessment of risk of bias of included studies 

Two reviewers independently evaluated the risk of bias using the tool 

recommended by the Cochrane Collaboration.32 The following information was 

assessed: random sequence generation, allocation concealment, blinding of 

participants and personnel, blinding of outcome assessments, incomplete 

outcome data, selective reporting, and other bias. Each domain was assessed to 

high, low, or unclear risks. Any disagreement was solved through discussion 

with another investigator. For studies judged to be at high risk of bias, 



6 

sensitivity analyses were performed to assess whether including or excluding 

these studies affected the pooled effect size or not. 

 

Statistical analysis 

Analyses were conducted using the Review Manager Software (RevMan 5.3, 

Cochrane Collaboration, Oxford, UK). The continuous variables (VAS at rest 

within postoperative 48 hours and VAS during flexion of the knee within 

postoperative 24 hours) for meta-analysis were presented as mean differences 

(MDs) and with 95% confidence intervals (CIs) by means of the inverse 

variance fixed- or random-effects method. When continuous data were not 

reported as means with standard deviations (SDs), we attempted to contact 

authors of the studies to obtain this information, and if not possible, the missing 

data were imputed as previously reported.33 

Heterogeneity among the studies was evaluated using the I² statistic and 

chi-squared test. If there were substantial heterogeneity (I2 > 50% and P > 0.10 

of Chi-squared test), we performed relevant subgroup analyses to identify 

potential causes of heterogeneity according to type of anesthesia during surgery 

(spinal or general anesthesia), method of blocks (single injection or continuous 

nerve catheter insertion), type of surgeries (TKA or arthroscopy), and local 

anesthetics (ropivacaine or levobupivacaine). 

Sensitivity analyses were performed according to the data quality or 

imputation of SDs to explore the impact of an individual study by deleting each 

study with one-by-one. 
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Publication bias was estimated by visual inspection of funnel plots and 

Egger’s linear regression test.34 A statistical significance was set at two-tailed 

0.05 level for null-hypothesis testing and at 0.10 for heterogeneity testing; 

unadjusted P-values were reported in all analyses. When a meta-analysis was 

considered inappropriate owing to the substantial heterogeneity of studies or 

lack of reliable data, a narrative synthesis method was employed. 
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RESULTS 

Search results 

From systemic literature search, we identified 334 relevant publications and 93 

were removed as duplicates. After the review of titles and abstracts, 48 studies 

were identified to be potentially eligible for inclusion. After examining full-

texts of the eligible studies, we excluded 29 studies lacking parallel placebo 

groups, 3 studies without original data, and 2 retrospective studies. Finally, 14 

RCTs including 776 participants were included in our meta-analysis (Fig. 1).1 7 

21-23 35-43 

 

Study Characteristics 

All studies were published between 2008 and 2015, and their sample sizes were 

30–80 patients who underwent TKA (6 studies), arthroscopy (7 studies), and 

ankle surgery (1 study). Nine studies7 21 22 35-37 39 40 43 involved the ACB with a 

single bolus injection and five studies1 23 38 41 42 with a continuous infusion by 

placing a catheter. Three RCTs investigated postoperative analgesic effects of 

ACB combined with blocks to other peripheral nerves including the sciatic,38 

femoral,23 and obturator nerves (Table 1).43 The risk of bias assessment of all 

included studies was described in figure 2 and 3. 

 

Pain intensity at rest 
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Eight studies7 21 23 38-42 (n = 418) reported preoperative VAS, and there was no 

significant difference between the ACB and control arms [MD (95% CI) = -

0.81 (-0.56, 0.19), P = 0.34]. 

Significant differences in VAS were found at 0 h [MD (95% CI) = -1.35 (-

2.04, -0.65), P = 0.0001; n = 379 in 7 RCTs],7 21 35 36 38 39 43 1 h [MD (95% CI) = 

-0.76 (-1.35, -0.16); P = 0.01; n = 318 in 6 RCTs],27 28 32-34 36 2 h [MD (95% CI) 

= -0.93 (-1.58, -0.27); P = 0.006; n = 402 in 8 RCTs],14 27 28 32-36 4 h [MD (95% 

CI) = -0.78 (-1.41, -0.14); P = 0.02; n = 365 in 8 RCTs],14 27 28 32-36 6–8 h [MD 

(95% CI) = -0.36 (-0.65, -0.08); P = 0.01; n = 527 in 10 RCTs],7 21 23 35 36 38 40-43 

after surgery between the ACB and control arms. VAS at 24 h after surgery was 

also significantly different between the two arms [MD (95% CI) = -0.84 (-1.50, 

-0.17); P = 0.01; n = 519 in 10 RCTs]1 7 21 23 35 36 38 41 43, but the combined results 

showed substantial heterogeneity (I2 = 78%). Therefore, a subgroup analysis 

was performed to the VAS at postoperative 24 h depending on the methods of 

nerve block (single or continuous injections), which showed significant 

difference only in the subgroup of continuous injection [MD (95% CI) = -1.40 

(-1.95, -0.85); P < 0.00001; I2 = 0%; n = 252].1 23 38 41 42 

The VAS at 127 21 23 38 43 and 4816 26 30 hours after surgery were comparable 

between the ACB and the control arms [MD (95% CI) = -0.44 (-0.92, 0.04); P 

= 0.07; n = 267 in 5 RCTs; MD (95% CI) = -0.16 (-0.64, -0.97); P = 0.34; n = 

157 in 3 RCTs, respectively] (Table 2). Combined effect size of all time points 

revealed that VAS at rest within 48 h of postoperative period was significantly 
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lower in the ACB arm than in the control arm [MD (95% CI) = -0.64 (-0.84, -

0.44); P < 0.001] (Fig. 4). 

 

Pain intensity during knee flexion 

Four studies 21 40-42 (n = 182) reported baseline VAS during knee flexion 

measured preoperatively, and there was no significant difference between the 

ACB and control arms [MD (95% CI) = 0.03 (-0.67, 0.73); P = 0.94]. 

Significant differences in VAS were found at 0–1 h [MD (95% CI) = 1.51 (-

2.38, -0.65); P = 0.0006; n = 267 in 6 RCTs],21 22 37 40 41 43 2 h [MD (95% CI) = 

-1.68 (-2.66, -0.71); P = 0.0007; n = 241 in 5 RCTs],14 33-36 4 h [MD (95% CI) 

= -1.34 (-1.89, -0.79); P < 0.00001; n = 240 in 5 RCTs],21 40-43 6–8 h [MD (95% 

CI) = -1.05 (-1.88, -0.21); P = 0.01; n = 239 in 5 RCTs]21 40-43 after surgery 

between the ACB and control arms. Three studies 41-43 (n = 154) reported VAS 

at 24 h after surgery, which was comparable between the two arms [MD (95% 

CI) = -0.92 (-2.24, -0.40); P = 0.17] with high heterogeneity (I2 = 63%) (Table 

3). The subgroup analysis according to the methods of drug administration was 

done and the ACB arm with continuous infusion of analgesic drugs showed 

significantly lower VAS at 24 h after surgery than the placebo arm [MD (95% 

CI) = -1.66 (-2.61, -0.72); P = 0.0006] with low heterogeneity (I2 = 0%). 

Combined results of all time points showed that VAS during knee flexion was 

significantly lower in the ACB arm than in the control arm [MD (95% CI) = 

−1.17 (-1.53, -0.80); P < 0.00001] (Fig. 5). 
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Total morphine consumption 

Three studies35 40 42 (n = 183) reported total morphine consumption within 

postoperative 2 h, and there was a significant difference between the ACB and 

control arms [MD (95% CI) = -2.20(-3.29, -1.11); P = 0.02]. Eight studies7 21 35 

36 39 41-43 (n = 470) reported total morphine consumption within postoperative 24 

h also showed a significant difference between the two arms [MD (95% CI) = 

-4.51(-8.40, -0.62); P = 0.02] but with high heterogeneity (I2 = 80%). In the 

subgroup analysis performed only to the studies examining continuous drug 

infusion, the reduction of morphine consumption within postoperative 24 h was 

shown in the ACB arm [MD (95% CI) = -15.72(-26.16, -5.29); P = 0.003, I2 = 

0%]41 42 Three studies 1 23 38 (n = 128) reported total morphine consumption 

within postoperative 48 h, and there was no significant difference between the 

ACB and control arms [MD (95% CI) = -7.30(-16.59, 1.99); P = 0.12] (Table 

4). Combined results of all time points revealed that postoperative total 

morphine consumption was significantly lower in the ACB arm than in the 

control arm [MD (95% CI) = −3.39 (-5.29, -1.49); P = 0.0005] (Fig. 6). 

 

Adverse events 

Twelve RCTs 1 7 21 23 35 36 38-43 reported the incidence of complications such as 

nausea, vomiting, sleep disturbance, dizziness, catheter-related hematoma, and 

infection. All the RCTs described that there were no significant differences in 

the incidence of complications although specific data were not presented. 
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Table 1 Characteristics of included randomized controlled trials. 

Studies Interventions  
(Number of patients) 

Drug dosage 
(Single) 

Drug dosage 
(Continuous) 

Age  
(yr) 

Type of surgery Type of anesthesia 

Akkaya 200821 S-ACB (39) 0.5% levobupivacaine 10 ml  16-65 Medial meniscectomy General 

S-NS (41) Isotonic saline 1 ml 

Andersen 20131 C-ACB (20) 0.75% ropivacaine 15 ml 0.75% ropivacaine 15 ml q 12 h 40-70 Unilateral primary TKA Spinal 

C-NS (20, 17, 16) Normal saline 15 ml Normal saline 15 ml q 12 h 

Espelund 201336 S-ACB (25) 0.75% ropivacaine 30 ml  18-70 Arthroscopic ACLR General 

S-NS (24) Isotonic saline 30 ml 

Espelund 2014a35 S-ACB (36) 0.75% ropivacaine 30 ml  18-70 Minor arthroscopic knee 
surgery 

General 

S-NS (35) Isotonic saline 30 ml 

Espelund 2014b37 S-ACB (25) 0.75% ropivacaine 30 ml  18-80 Arthroscopic knee 
surgery 

General 

S-NS (25) Isotonic saline 30 ml 

Fisker 201538 S,C-ACB 
+S,C-SNB (20) 

0.375% ropivacaine 10 ml  
: ACB 
0.75% ropivacaine 20 ml  
: SNB 
 
for both group 

0.2% ropivacaine 5 ml∙h-1 : ACB 
0.2% ropivacaine 10 ml∙h-1 : SNB 

>18 Total ankle alloplasty, 
subtalar arthrodesis, or 
open ankle arthrodesis 

General 

S,C-NS 
+S,C-SNB (24) 

Isotonic saline 5 ml∙h-1 : ACB 
0.2% ropivacaine 10 ml∙h-1: SNB 

Grevstad 201422 S-ACB (24) 0.75% ropivacaine 30 ml 
Isotonic saline 30 ml 

 30-85 Unilateral primary TKA Spinal  
General 

S-NS (25) Isotonic saline 30 ml  
0.75% ropivacaine 30 ml 
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S = single injection, C = continuous infusion, ACB = adductor canal block, NS = normal saline, FNB = femoral nerve block, SNB = sciatic nerve block, ONB = obturator 

nerve block, TKA = total knee arthroplasty, ACLR = anterior cruciate ligament repair  

Hanson 20137 S-ACB (24) 0.5% ropivacaine 15 ml 
+ epinephrine 1:400000 

 18-70 Knee arthroscopy and 
unilateral primary 
medial meniscectomy 

General 

S-NS (24) Isotonic saline 2 ml 

Hanson 201423 C-ACB+S-FNB (36) FNB : 0.5% ropivacaine 20 ml 
+ epinephrine 1:400000 

0.2% ropivacaine 8 ml∙h-1 >18 Unilateral primary TKA Spinal 

C-Sham+S-FNB (40) Empty de-aired bag 8 ml∙h-1 

Hsu 201339 S-ACB (34, 33) 0.25% bupivacaine 10 ml  Not reported Simple knee 
arthroscopy 

General 

S-Sham (34, 32, 31) Not reported 

Jaeger 201240 S-ACB (21) 0.75% ropivacaine 30 ml  40-85 Unilateral primary TKA General 

S-NS (20) Isotonic saline 30 ml 

Jaeger 201441 S,C-ACB (14, 11) 0.75% ropivacaine 30 ml 
0.75% ropivacaine 15 ml 

0.2% ropivacaine 8 ml∙h-1 40-85 Revision TKA General 

S,C-NS (16, 13) Isotonic saline 30 ml 
Isotonic saline 15 ml 

Isotonic saline 8 ml∙h-1 

Jenstrup 201242 C-ACB (34)  0.75% ropivacaine 30 ml 
0.75% ropivacaine 15 ml q 6 h 

50-85 Primary TKA Spinal 

C-NS (37) Isotonic saline 30 ml 
Isotonic saline 15 ml q 6 h 
0.75% ropivacaine 15 ml 

Westergaard 
201443 

S-ACB+S-ONB (29) 0.75% Ropivacane 7.5 ml  
: ACB 
0.75% Ropivacane 7.5 ml  
: ONB 

 ≥18 Day-case knee 
arthroscopy 

General 

S-NS (30) Isotonic saline 7.5 ml : both 
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Table 2 Summary results of meta-analyses for visual analog scale of pain at rest  

Time points Number of studies Number of knees MD (95% CI) P-value Heterogeneity (I2) Quality of evidence  

(GRADE)* 

Preoperative 8 418 -0.81 (-0.56, -0.19) 0.34 0% High 

Postoperative       

 0 h 7 379 -1.35 (-2.04, -0.65) 0.0001 20% High 

 1 h 6 318 -0.76 (-1.35, -0.16) 0.01 12% High 

 2 h 8 402 -0.93 (-1.58, -0.27) 0.006 68% High 

 4 h 8 365 -0.78 (-1.41, -0.14) 0.02 69% High 

 68 h 10 527 -0.36 (-0.65, -0.08) 0.01 0% High 

 12 h 5 267 -0.44 (-0.92, -0.04) 0.07 38%  High 

 24 h 10 519 -0.84 (-1.50, -0.17) 0.01 78% High 

 48 h 3 157 -0.16 (-0.64, -0.97) 0.70 0% Moderate 

MD = mean difference, CI = 95% confidence interval, GRADE = Grading of Recommendations, Assessment, Development and Evaluations 

* High = further research is very unlikely to change our confidence in the estimate of effect, Moderate = further research is likely to have an important 

impact on our confidence in the estimate of effect and may change the estimate.  
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Table 3 Summary results of meta-analyses for visual analog scale of pain during knee flexion 

Time points Number of studies Number of knees MD [95% CI] P-value Heterogeneity(I2) Quality of evidence 

(GRADE)* 

Preoperative 4 182 -0.03 [-0.67, -0.73] 0.94 0% Moderate 

Postoperative       

 01 h 6 267 -1.51 [-2.38, -0.65] 0.0006 67% Moderate 

 2 h 5 241 -1.68 [-2.66, -0.71] 0.0007 69% High 

 4 h 5 240 -1.34 [-1.89, -0.79] <0.00001 16% High 

 68 h 5 239 -1.05 [-1.88, -0.21] 0.01 47% High 

 24 h 3 154 -0.92 [-2.24, -0.40] 0.17 63% Moderate 

MD = mean deviation, 95% CI = 95% confidence interval, GRADE = Grading of Recommendations, Assessment, Development and Evaluations 

* High = further research is very unlikely to change our confidence in the estimate of effect, Moderate = further research is likely to have an important 

impact on our confidence in the estimate of effect and may change the estimate. 
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Table 4 Summary results of meta-analyses for total morphine consumption 

Time points Number of studies Number of knees MD [95% CI] P-value Heterogeneity(I2) Quality of evidence 

(GRADE)* 

Postoperative       

 02 h 3 183 -2.63 [-4.80, -0.45] 0.02 62% Low 

 024 h 8 470 -4.51 [-8.40, -0.62] 0.02 80% High 

 048 h 3 128 -7.30 [-16.59, 1.99] 0.12 5% Moderate 

MD = mean deviation, 95% CI = 95% confidence interval, GRADE = Grading of Recommendations, Assessment, Development and Evaluations 

* High = further research is very unlikely to change our confidence in the estimate of effect, Moderate = further research is likely to have an important 

impact on our confidence in the estimate of effect and may change the estimate, Low = further research is very likely to have an important impact on our 

confidence in the estimate of effect and is likely to change the estimate. 
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Figure 1 Flow diagram of included and excluded studies according to PRISMA 

statement. 
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Figure 2 Risk of bias summary: review authors' judgements about each risk of 

bias item for each included studies. 
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Figure 3 Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages across all included studies. 
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(Continued to next page) 



21 

 

Figure 4 Forest plots showing visual analog scales of pain at rest within 

postoperative 48 h. ACB = adductor canal block, SD = standard deviation, CI 

= confidence interval. 
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Figure 5 Forest plost showing visual analog scales of pain during knee flexion 

within postoperative 24 h. ACB = adductor canal block, SD = standard 

deviation, CI = confidence interval.  
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Figure 6 Forest plots showing total morphine consumption within 

postoperative 48 h. ACB = adductor canal block, SD = standard deviation, CI 

= confidence interval. 
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DISCUSSION 

The aim of this systematic review and meta-analysis including 776 patients of 

14 RCTs was to investigate the analgesic effects of ACB compared with 

placebo in patients undergoing knee surgery. This review provided the evidence 

that the patients treated with the ACB showed significantly lower postoperative 

pain scores at rest and during knee flexion within 24 h postoperatively than 

those with placebo. Postoperative morphine consumption was also lower in the 

patients receiving the ACB than those receiving placebo. The ACB, which was 

regarded as the same technique with the saphenous nerve block,26 37 was firstly 

introduced in 2008 for pain management after arthroscopic knee surgery.21 

However, several previous studies reported that the ACB had beneficial effects 

on pain relief after TKA1 40 or arthroscopic surgery,31 32 whereas other studies 

showed no significant difference in postoperative analgesic effects between the 

uses of ACB and placebo after arthroscopy.35 36 43 Our meta-analysis included 

various types of knee surgery such as TKA, arthroscopic meniscectomy or 

cruciate ligament reconstruction, and the pooled results showed better analgesic 

effects of ACB as compared with placebo. The results of subgroup analysis 

according to the type of surgery also showed the same results, thus, the ACB 

seems to have benefit in the use of analgesic modality for both minor and major 

knee surgeries. 

Our meta-analysis examined VAS in various time points within 48 h of the 

postoperative period and showed different pooled results and heterogeneity in 
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each time point. The pain score at rest was significantly lower in the ACB arm 

than in the placebo arm within postoperative 8 h, but it was comparable over 8 

h after the surgery. In the subgroup analysis according to the methods of drug 

administration, continuous infusion of analgesic drugs showed significantly 

lower VAS within 24 h after surgery.1 23 38 41 42 The results indicate that the 

analgesic effects of single injection may continue approximately 8 h, but the 

effects may be extended to 24 h when the drug is administered via continuous 

infusion. This finding is consistent with a previous RCT comparing the effects 

of continuous and single injections of the ACB, which reported better 

postoperative analgesia in the continuous infusion group than the single 

injection group.44 

Our meta-analysis showed substantial heterogeneity in several time points 

for the comparisons of VAS, which seems to be associated with several reasons. 

First, the regimen of the drug was various among the included studies. One 

study21 used 0.5% levobupivacaine instead of ropivacaine and the volume of 

bolus drug was also various as 7.5–30 ml. Second, a different type of knee 

surgery may affect the postoperative pain intensity. When the subgroup analysis 

was performed only in the studies of TKA,1 22 23 40-42  the heterogeneity 

significantly decreased but the pooled effect size was not affected. Third, the 

ACB was used only as part of multimodal analgesia, thus, the other analgesic 

methods such as intravenous analgesia or other peripheral nerve blocks seemed 

to produce heterogeneous results of each study. 
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There were several limitations in our study. We investigated only short-

term analgesic effects of the ACB because no studies reported long-term 

outcomes. Moreover, we did not obtain the specific data for the incidence of 

adverse events associated with the ACB. However, the studies described no 

significant difference in the incidence of complications, thus, the ACB seems 

to be relatively a safe technique. In addition, we compared the ACB only with 

the use of placebo and we did not evaluate the advantage of the ACB compared 

to the other peripheral nerve blocks. Therefore, further studies are required to 

investigate long-term outcomes of the ACB and the comparison with other 

nerve blocks. 

In conclusion, the ACB seems to be a safe and an effective method for 

pain management after major or minor knee surgeries. Therefore, the ACB can 

be used as one of multimodal analgesia, improving patient satisfaction and 

rehabilitation after knee surgery. 
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APPENDICES 

Appendix 1. CENTRAL, The Cochrane Library search strategy 

#1. adductor:ti,ab,kw or subsartorial:ti,ab,kw or hunter’s:ti,ab,kw  
#2. canal:ti,ab,kw   
#3. #1 and #2  
#4.  saphenous:ti,ab,kw   
#5.  [mh "nerve tissue"] or nerve*:ti,ab,kw  
#6.  #4 and #5  
#7.  #3 or #6  
 
#8.  [mh "nerve block"]  
#9.  nerve*:ti,ab,kw  
#10.  block*:ti,ab,kw  
#11.  #9 and #10 
#12.  neurolys*:ti,ab,kw 
#13.  #8 or #11 or #12 or #10  
#14.  #7 and #13  
 

Appendix 2. MEDLINE via Ovid search strategy 

1.  adductor[tiab] OR subsartorial[tiab] OR Hunter’s[tiab] 
2.  canal[tiab] 
3. 1 AND 2 
4. saphenous[tiab] 
5. “nerve tissue”[mh] OR nerve*[tiab] 
6. 4 AND 5 
7. 3 OR 6 
8. “nerve block”[mh] 
9.  nerve*[tiab] 
10. block*[tiab] 
11. 9 AND 10 
12. neurolys*[tiab] 
13. 8 OR 11 OR 12 OR 10 
14. 7 AND 13 
15.  14 AND HSSS(S)  
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Appendix 3. EMBASE via Ovid search strategy 

1. adductor:ab,ti OR subsartorial:ab,ti OR Hunter’s:ab,ti 
2. canal:ab,ti  
3.  1 AND 2  
4.  ‘saphenous nerve’/exp  
5. 3 OR 4  
6. ‘nerve block’/de  
7.  nerve*:ab,ti  
8.  block*:ab,ti  
9.  7 AND 8  
10.  neurolys*:ab,ti  
11.  6 OR 9 OR 10 OR 8  
12. 5 AND 11  
13.  12 AND ('crossover procedure'/exp OR 'crossover procedure' OR 
'double blind procedure'/exp OR 'double blind procedure' OR 'randomized 
controlled trial'/exp OR 'randomized controlled trial' OR 'single blind 
procedure'/exp OR 'single blind procedure' OR random* OR factorial* OR 
crossover* OR 'cross over' OR 'cross-over' OR placebo* OR (doubl* AND 
blind*) OR (singl* AND blind*) OR assign* OR allocat* OR volunteer*)
  
14.  13 AND [embase]/lim  
 

Appendix 4. CINAHL via EBSCO search strategy 

1. TI(adductor OR subsartorial OR hunter’s) 
2. AB(adductor OR subsartorial OR hunter’s) 
3. S1 OR S2 
4. TI(canal) OR AB(canal) 
5.  S3 AND S4 
6. TI(saphenous) OR AB(saphenous) 
7.  MH(“nerve tissue”) OR TI(nerve*) OR AB(nerve*)  
8. S6 AND S7 
9. S5 OR S8 
10.  MH(“nerve block”) 
11. TI(nerve*) OR AB(nerve*) 
12. TI(block*) OR AB(block*) 
13. S11 AND S12  
14. TI(neurolys*) OR AB(neurolys*) 
15. S10 OR S13 OR S14 OR S12 
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16. S9 AND S15 
17. random* OR blind* OR allocat* OR assign* OR trial* OR 
placebo* OR crossover OR cross-over* OR “control group” OR groups OR 
intervention* 
18.  S16 AND S17 
 

Appendix 5. Web of Science search strategy 

1. TS=(adductor OR subsartorial OR Hunter’s) 
2. TS=(canal) 
3. #1 AND #2 
4. TS=(saphenous) 
5. TS=(nerve) 
6.  #4 AND #5 
7. #3 OR #6 
8. TS=(block* OR neurolys*)  
9. #7 AND #8 
10. random* OR blind* OR allocat* OR assign* OR trial* OR 
placebo* OR crossover OR cross-over* OR intervention* 
11. #9 AND #10 

 

Appendix 6. KoreaMed via KAMJE search strategy 

1.  “adductor canal”[TI] OR “adductor canal”[AB] OR “saphenous 
nerve”[TI] OR “saphenous nerve”[AB] 
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국문 초록 

 
서론: 무릎 수술 후 통증조절은 수술부위의 운동 능력 회복 과정에 매

우 중요하다. 내전근관 차단술은 최근에 발전되어 무릎 수술 후 통증 

조절 방법 중 하나로 주목받고 있다. 본 연구는 무작위배정비교임상

시험의 메타분석을 통해 내전근관 차단술의 통증조절 효과를 알아보

고자 한다. 

 

방법: 2015 년 9 월까지 MEDLINE, EMBASE, CENTRAL, CINAHL, Web 

of science 및 KoreaMed 데이터베이스를 검색하여 두 명의 연구자가 

독립적으로 문헌을 고찰한 후 미리 정한 기준에 적합한 

무작위배정비교임상시험을 선택하였고 이에 대한 메타분석을 

시행하였다. 

 

결과: 데이터베이스와 개별연구에 언급된 문헌을 참고해 검색된 

334 편의 문헌 중에서 총 14 개의 무작위배정비교임상시험이 최종 

분석에 포함되었다. 메타분석 결과 수술 후 48 시간 내에 환자가 휴식 

시에 느끼는 시각통증척도 수치[평균차(95% 신뢰구간) = -0.64 (-0.84, -

0.44); P < 0.001], 수술 후 24 시간 내에 무릎을 굽혔을 때 느끼는 

시각통증척도 수치[평균차 (95% 신뢰구간) = -1.17(-1.53, -0.80); P < 

0.001], 수술 후 24 시간내 총 모르핀 사용량[평균차(95% 신뢰구간) = 
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−1.17 (-1.53, -0.80); P < 0.00001]이 내전근관 차단술을 받은 환자군에서 

대조군에 비해 유의하게 낮은 것으로 나타났다.  

 

결론: 무작위배정비교임상시험의 메타분석결과 무릎 수술 후 내전근

관 차단술이 환자가 휴식시 또는 무릎을 굽혔을 때 느끼는 통증과 진

통제 요구량을 감소시켰다. 

------------------------------------- 

주요어: 신경 차단술, 수술 후 통증, 무릎 관절 치환술, 관절경 수술 

학번: 2014-22214 
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