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Abstract

Introduction Continuous femoral nerve blocks for total

knee arthroplasty can cause motor weakness of the

quadriceps muscle and thus prevent early mobilisation.

Perioperative falls may result as an iatrogenic complica-

tion. In this randomised and blinded trial, we tested the

hypothesis that a continuous adductor canal block is

superior to continuous femoral nerve block regarding

mobilisation (‘timed up-and-go’ test and other tests) after

total knee arthroplasty under general anaesthesia.

Methods In our study, we included patients scheduled for

unilateral knee arthroplasty under general anaesthesia into

a blinded and randomised trial. Patients were allocated to a

continuous adductor canal block (CACB) or a continuous

femoral nerve block (CFNB) for three postoperative days

(POD 1–3); with a bolus of 15 ml ropivacaine 0.375 %,

followed by continuous infusion of ropivacaine 0.2 % and

patient-controlled bolus administration. Both groups

received an additional continuous sciatic nerve block as

well as a multimodal systemic analgesic treatment. The

primary outcome parameter was mobilisation capability,

assessed by ‘timed up-and-go’ (TUG) test. Analgesic

quality, need for opioid rescue and local anaesthetic con-

sumption were also assessed.

Results Forty-two patients were included and analysed

(21 patients per group). No significant difference was noted

in respect to mobilisation at POD 3 (TUG [s]: CACB 45,

CFNB 51). It is worth saying that pain scores (numeric

rating scale, NRS) were similar in both groups at POD 3

{rest [median (interquartile range)]: CACB 0 (0–3), CFNB

1 (0–3); stress: CACB 4 (2–5), CFNB 3 (2–4)}.

Conclusions Concerning the mobilisation capability, we

did not actually observe a superior effect of CACB com-

pared with CFNB technique in our patients following total

knee arthroplasty. Moreover, no difference was observed

concerning analgesia quality.
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Femoral nerve � Knee arthroplasty � Mobilisation � Motor

weakness � Regional anaesthesia

Introduction

Total knee arthroplasty (TKA) is associated with severe

postoperative pain, which can delay mobilisation and may

influence functional outcome due to delayed postoperative

mobilisation and physiotherapeutic capability. For the last

15 years, continuous femoral nerve block techniques—

often combined with sciatic nerve blocks [1]—have been

regarded as the gold standard for postoperative pain treat-

ment [2, 3]. However, block-related motor weakness can

delay mobilisation and may be associated with falls [4, 5].

To avoid such motor weakness, pain quality and motor

function during femoral nerve block have been studied [6–
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12]. Surrogate measures of quadriceps strength such as

dynamometric tests have been used rather than clinical

outcome factors such as ‘timed up-and-go’ (TUG) testing

or cumulated ambulation score (CAS), the use of walking

aids, or incidences of falls during hospitalisation.

Accordingly, we investigated the mobilisation of

patients undergoing unilateral TKA and their postoperative

pain treatment by continuous femoral nerve block (CFNB)

or continuous adductor canal block (CACB). Furthermore,

this is the first study to analyse CACB or CFNB in com-

bination with an anterior sciatic nerve block catheter.

Our primary hypothesis is that CACB is superior to

CFNB regarding mobilisation (TUG test and other tests)

after TKA under general anaesthesia.

In addition, we suggest that postoperative pain scoring

and analgesic consumption are comparable in both groups

(secondary outcome parameters).

Methods

Patients and design

This blinded and randomised study was performed after

approval of the local ethics committee (Ethical Commis-

sion, University Hospital Marburg, AZ 06/13; clinicaltri-

als.gov; study identifier NCT02125903). It was carried out

in accordance with the principles of the Helsinki Declara-

tion. Data are presented according to the CONSORT

statement. The study was conducted at the Philipps-

University Hospital in Marburg, Germany. Between May

2013 and November 2014, patients aged 50–80 years,

scheduled for unilateral TKA (excluding revision surgery)

were screened for enrolment (SD, DH). Exclusion criteria

were ASA status (American Society of Anesthesiology) of

four or higher, known allergy to amide local anaesthetics,

inability to cooperate or to give informed consent, pre-

existing neuropathies or inability to perform a TUG test.

Additionally, patients with significant coagulopathy, severe

rheumatic disease or Parkinson’s disease were excluded.

Written informed consent was obtained from all subjects

prior to enrolment.

Anaesthesia, surgery and perioperative analgesia

All patients received midazolam (3.75–7.5 mg orally)

before transport to the operating room. Standard monitor-

ing was applied and regional anaesthesia techniques were

performed under mild analgosedation using fentanyl

[0.05–0.1 mg intravenously (IV)]. All patients received an

anterior sciatic nerve block (ASNB) catheter in combina-

tion with either CACB or CFNB guided by ultrasound.

Thereafter, catheters were fixed using sutures and sterile

draping. After induction of general anaesthesia according

to the predefined local standard using fentanyl (2–4 lg/kg

IV) and propofol (1.5–2.5 mg/kg IV) followed by a single

dose of rocuronium (0.5–0.6 mg/kg IV), endotracheal

intubation was performed. Balanced anaesthesia was

maintained using sevoflurane (0.6–1.7 % end-tidal con-

centration) and fentanyl boluses. The EEG-guided anaes-

thesia depth monitoring (goal: bispectral index (BIS-Index)

40–60) was as previously described [13]. Standardised

prophylaxis for prevention of postoperative nausea and

vomiting (PONV) was applied using two of three different

drugs with regard to pre-existing contraindications (dex-

amethasone 4–8 mg IV, granisetron 1 mg IV or droperidol

1.25 mg IV). Before emergence from anaesthesia, all

patients received metamizole as an injectable non-opioid

analgesic (10–15 mg/kg IV). Elective unilateral TKA was

performed by two experienced surgeons using a standard-

ised medial parapatellar approach, in a bloodless field using

a femoral tourniquet according to the local standards.

Postoperative analgesia

Patients were monitored in the post-anaesthesia care unit

(PACU) until their fast-track score for discharge capability

reached 12 or 14 (of a maximum 14 points) [13, 14]. Pir-

itramide (a synthetic opioid analgesic, 0.759 potency

compared with morphine IV equivalent, bolus of 3.75 mg

IV) was given as an opioid whenever the numeric rating

scale (NRS) was higher than five. The nerve block cathe-

ters were connected to pumps (Ambit, Teleflex Medical,

Kernen, Germany) prefilled with ropivacaine 0.2 %. A

standard continuous flow rate of 6 ml/h and a bolus func-

tion of 6 ml (lockout time 30 min) was used. PCA (patient-

controlled analgesia) flow rates were reduced whenever

optimal pain treatment (NRS\ 2) was achieved, in order

to reduce side effects. The standardised oral analgesic

regimen was ibuprofen 400–600 mg orally 93. Opioids

(oxycodone 10 mg orally or piritramide 3.75–7.5 mg IV)

served as a rescue medication on the ward, whenever NRS

at rest exceeded four. Alternative comparable drugs were

allowed, e.g., acetaminophen in case of allergy to ibupro-

fen. Patients were visited twice daily by our local acute

pain staff as well as by our study assistants for mobilisation

testing and score evaluation.

Randomisation and blinding

Sealed envelope randomisation was used; the block-ran-

dom allocation sequence was generated on http://www.

sealedenvelope.com. The envelopes were opened in the

induction room, but patients were not informed as to their

group. Insertion sites were occluded using a sterile draping

technique covering both possible catheter insertion sites to
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maintain double blinding. The PCA pumps for continuous

sciatic nerve block catheters were labelled with ‘back side

of knee’. The PCA pump for continuous femoral or

saphenous nerve block catheter technique was labelled

with ‘front side of knee’ to enable the patient to selectively

choose the bolus function with regard to the respective

painful part of the knee.

Staff (SD, DH) performing the mobilisation tests and

documenting the data were also unaware of the

randomisation.

Interventions

Catheters were inserted using a linear ultrasound probe

(Sonosite S series, Sonosite, Bothell, Washington, USA).

Catheters were placed using stimulation catheter sets

(Stimucath, Teleflex Medical, Kernen, Germany) under an

aseptic technique according to the local guidelines. CFNB

catheters were inserted using an out-of-plane approach

under a dual guidance technique (i.e., ultrasound for

visualisation of needle tip position and nerve stimulation

for verification of correct muscle twitch) above the bifur-

cation of the femoral artery. After identification of the

femoral nerve, the needle was carefully positioned next to

the nerve under the fascia and verified using a nerve

stimulation technique (0.5–0.8 mA, 0.1 ms; HNS 12, B.

Braun Medical, Melsungen, Germany). Afterwards, a

stimulating catheter was inserted 3–5 cm over the needle

under nerve stimulation. Nerve stimulation via the

indwelling catheter was used to verify correct catheter

positioning next to the nerve. For details, see Morin et al.

[15] and Mariano et al. [16]. After removal of the needle,

the catheter was fixed using suturing and sterile draping.

The initial bolus volume of 15 ml of ropivacaine 0.375 %

was injected via the catheter. The PCA pump filled with

ropivacaine 0.2 % was connected afterwards with a con-

tinuous flow rate of 6 ml/h and a bolus function of 6 ml.

CACB catheterisation was performed using an in-plane

approach under ultrasound guidance at the distal thigh.

After identification of the adductor canal and the femoral

artery posterior to the sartorius muscle, the needle was

successfully inserted next to the saphenous nerve. The

insertion point was 20 cm proximal to the cranial margin of

the patella as measured by a ruler. After identification of

the correct needle tip position, local anaesthetic (15 ml of

ropivacaine 0.375 %) was injected and the catheter was

subsequently inserted. All patients received an additional

ASNB under dual guidance technique using an out-of-

plane approach. After correct identification of the sciatic

nerve using nerve stimulation (0.5–1.2 mA, 0.1 ms, with a

foot flexion or a foot extension response), a stimulating

catheter was inserted under continuous nerve stimulation.

Initial bolus of 15 ml of ropivacaine 0.375 % was followed

by a standardised PCA technique as mentioned above. All

patients received daily physiotherapy starting at the first

postoperative day (POD 1) with passive mobilisation of the

leg and active mobilisation starting at POD 2.

Outcome parameters and assessment

Only two trained study assistants assessed patients’ base-

line parameters and test results to reduce potential bias

factors.

Mobilisation capability

The TUG test is an established mobilisation ability test

measuring the time it takes a person to get up from a chair,

walk 3 m, and return to the chair [17–19]. Patients in our

study were not allowed to use any devices but walked arm

in arm with one study assistant for safety. They were not

allowed to put any weight on the assistant while walking,

and were thus forced to achieve full weight-bearing on both

feet. Measurements were repeated postoperatively at POD

1, 2 and 3.

In addition, we calculated the postoperative CAS [20,

21] for POD 1–3. In brief, the CAS is the result of a daily

assessment of the patient’s ability to perform three basic

functions of transfer and ambulation (ability to get in and

out of a bed, sit-to-stand from a chair, and walk with an

appropriate aid). There are three levels: unable to perform,

perform aided and perform without additional aid. Thus, a

maximum of 6 points can be reached for each assessment

time point, to a maximum of 18 points. Subjective

quadriceps muscle function was assessed by the study

assistant at each time point according to Medical Research

Council criteria on a 6-point scale from 0 (none) to 5

(normal strength) [22].

The mobilisation score (MoSc) was rated on a 6-point

scale from 0 to 5 (0 = none, 1 = passive mobilisation,

2 = ability to sit in a chair, 3 = ability to stand,

4 = ability to walk with a walking frame, 5 = ability to

walk with crutches or without device).

Assessment of pain, pain therapy and patient

satisfaction

Pain at rest and stress (movement) in the knee was

evaluated on a numeric rating scale (NRS rest/NRS

stress, 0–10, 0 = no pain, 10 = worst imaginable pain)

at each time point. To identify coexisting painful

comorbidities, we evaluated an NRS body for pain in

any other body part (rest and stress, 0–10). Overall

patient satisfaction with postoperative therapy was eval-

uated using an NRS from 0 (completely unsatisfied) to

10 (totally satisfied). Local anaesthetic consumption was
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recorded including the bolus amounts for each specific

nerve block catheter. Non-opioid analgesics (ibuprofen in

gram per day, metamizole in gram per day) and opioid

rescue therapy (yes/no) were recorded.

Sample size calculation

According to published literature, we assumed that patients

with CFNB would perform the TUG test at POD 3 within

30 s compared with CACB patients performing it within

20 s; this would need 22 patients for each group (accepted

Beta 0.90, Alpha 0.05, G*Power, Release 3.1, F. Faul,

University of Düsseldorf, Germany [23]). Considering a

potential dropout rate of 5 % we aimed to include 46

patients in this study.

Statistical analysis

Statistical analysis (as an intention-to-treat analysis) was

performed using Excel for Mac Release 14 (Microsoft

Corp., Redmond, VA, USA) and SPSS (SPSS Release

20.0, IBM, Armond, NY, USA). Data is presented as

median (25th–75th interquartile range) for non-normally

distributed data or mean (standard deviation) for nor-

mally distributed data. Pairwise comparisons were per-

formed using Mann–Whitney, Chi square or t tests when

appropriate. The significance level was set at p\ 0.05.

Primary outcome parameters were mobilisation capa-

bility using TUG testing, CAS and MoSc. Secondary out-

come parameters included analgesic quality using NRS at

rest and stress, analgesic dosages, need for opioid therapy

as well as patient satisfaction.

Results

Forty-four patients, 22 in each group, were randomised

(Fig. 1). Two patients, one in each group, were excluded

due to non-performance of preoperative TUG tests. Inten-

tion-to-treat analysis was used. Protocol violations were

observed in one patient in each group due to accidental

catheter dislocation or leakage. In addition, five sciatic

catheters dislocated or were removed before POD 3

(Table 1). Postoperatively, two patients of the CFNB group

had falls during their hospital stay, not associated with

study-related mobilisation testing. The demographic data

revealed no differences between groups. The trial ended

according to the predefined sample size.

TUG test

None of our patients were able to perform a TUG test at

POD 1. Sixteen patients of the CACB group and 11

patients of the CFNB group were unable to perform a TUG

test according to our criteria at POD 2. Twelve patients

having had CACB and six who had CFNB were unable to

perform the TUG test at POD 3 (Fig. 1); major reasons

were dizziness and impaired cardiovascular status. No

patient refused because of pain. In the remaining patients,

there were no significant differences between groups in

preoperative testing or at POD 3 (Table 2). Preoperative

times were significantly shorter for POD 3 testing in both

groups.

Other mobility data

CAS showed no significant differences between groups

(11/18 vs 12/18 points, Table 2). Subjective quadriceps

strength was not significantly different between groups at

POD 0, POD 1, POD 2 and POD 3 (Table 2). Overall

MoSc showed no differences between groups at any time

(Table 2). Preoperatively, the patients were able to walk

without any walking aids [MoSc 0 (0–0), median (25th–

75th IQR)] whereas at POD 3 the median (25th–75th

IQR) MoSc in both groups was 5 (4–5) (Table 2).

Patient falls (unrelated to study testing) occurred in two

patients of the CFNB group whereas no falls occurred in

the CACB group (p = 0.15).

Pain at rest and stress

There were no differences in preoperative baseline values

for pain at rest and stress revealed between groups [NRS

score 4 (2–5) vs 2 (0–3), CACB vs CFNB group, Fig. 2].

Postoperatively, the only differences were for NRS stress at

POD 0 [NRS score 3 (1–5) vs 2 (0–3), p = 0.0037 for

CACB vs CFNB group, Fig. 3] (Table 3).

Local anaesthetic consumption

There were no significant differences in local anaesthetic

consumption between CACB and CFNB groups (465 vs

525 ml ropivacaine 0.2 %). The differences in bolus

amounts at POD 3 were obviously significant (p = 0.004),

but the total bolus amounts between CACB and CFNB

catheter groups (48 vs 54 ml ropivacaine 0.2 %, Table 4)

did not differ. Ropivacaine 0.2 % consumption of the sci-

atic nerve block catheters did not differ between groups.

Systemic analgesic therapy

Table 4 shows that there were no differences between

groups in intraoperative fentanyl, the need for additional

piritramide in PACU, postoperative consumption of

ibuprofen and metamizole, or rescue opioid therapy.
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Patient satisfaction

Overall patient satisfaction was similar in the two groups

(Table 3).

Discussion

Our study of TKA found no difference in TUG test results

between CACB and CFNB. The quality of analgesia, local

anaesthetic consumption, the need for additional opioids

and patient satisfaction were also similar, as has been

shown recently elsewhere [8, 10–12, 24, 25]. Memtsoudis

and colleagues applied both blocks as single-injection

blocks [6], but also added continuous epidural anaesthesia

to spinal anaesthesia. They found a similar analgesic

quality, but the expected difference in motor function did

not materialise. Obviously, the simultaneous epidural and

spinal anaesthesia/analgesia affected the assessment of

analgesic quality and motor function following the

peripheral nerve blocks. Thus, improvements in analgesia

Flow Diagram according to CONSORT

Assessed for eligibility (n= 49)

Excluded  (n= 5)
Resons:  5x no interest in study 
participation

Analysed  (n= 21)
♦ Excluded from analysis (n=1): missing preop 
TUG-Test

Discontinued intervention  (n=0)

Protocol violation:
♦ Intervention catheter dislodgement (n=1)

Allocated to CACB (n= 22)
♦ Received allocated intervention (n= 22)
♦ Did not receive allocated intervention (give 

reasons) (n= 0 )

Discontinued intervention (n=0)

Protocol violation
♦ Intervention catheter dislodgment (n=1)

Allocated to CFNB (n=22)
♦ Received allocated intervention (n= 22)
♦ Did not receive allocated intervention (give 

reasons) (n= 0)

Analysed  (n= 21)
♦ Excluded from analysis (n=1): missing preop 
TUG-test

Allocation

Analysis

Follow-Up

Fig. 1 CONSORT flow-chart diagram
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or reduction of opioid consumption in their study should be

discussed carefully. The same may be true of the study of

Kim and co-workers [25], who also used single-injection

nerve blocks prior to surgery; there was a significant dif-

ference in quadriceps strength in favour of adductor canal

block at 6–8 h, but ambulation was not measured. The

assessment of motor function in the first hours of the

postoperative phase should be considered carefully since it

has been shown that it can be decreased, regardless of the

application of local anaesthetics to peripheral nerves [26,

27]. Grevstad and co-workers applied both peripheral

blocks as single-injection blocks in patients with severe

pain undergoing TKA (VAS C 6) [24]. They evaluated

analgesic quality and effects on muscle strength after

120 min, whereas our assessment was after three postop-

erative days. Jaeger’s group, using continuous catheter

techniques for about 24 h [9] found similar analgesia

quality as noted elsewhere, but no difference in mobilisa-

tion between the two blocks. The correct terminology of

‘adductor canal blocks’ or ‘saphenous nerve blocks’ is

currently being discussed [28–30]. We chose a relatively

distal injection to avoid cranial spread of local anaesthetics

to the nerves innervating quadriceps muscles.

The present investigation has a number of limitations.

First, the TUG test we used as the primary endpoint was

inapplicable in about half of the patients postoperatively.

Almost 30 % of patients were unable to perform a TUG

test on POD 1 after TKA and about 9 % on POD 2 [21];

this study appeared after we had started ours. Grevstad

et al., comparing single-injection adductor canal blockade

and femoral nerve blocks, were unable to perform the TUG

tests 120 min postoperatively in 28 % of patients with

femoral nerve block alone [24]. This problem became

obvious in our study at the third postoperative day (POD

3). Our subjects were required to walk arm in arm without

any walking aid, and were thus fully bearing weight on

both legs, whereas Grevstad’s used a high four-wheel

walker with arm support [24]. Remarkably, the original

description of the TUG test [17] asked for predefined

walking aids (‘none, cane or walker’) whereas subsequent

studies allowed several different walking aids for each

patient such as a high walker with arm support [12], no

predefined walking aids [13, 23], or ‘customary cane or

walker’ [19]. It is thus difficult to compare TUG test results

or the general capability to perform a TUG test between

studies. Taken with the problems of performing tests

shortly after a TKA, we believe that TUG is a poor primary

outcome parameter for early postoperative endpoints.

Potential bias factors that explain these problems with

postoperative muscle weakness are the continuous sciatic

nerve block. Use of a tourniquet during TKA is a separate

risk factor for muscle weakness [27]. We therefore adopted

the assessment of ambulation (MoSc, CAS) by considering

other relevant criteria for discharge [17] such as transfer

capability: e.g., to get in and out of a bed, transfer to a

chair, to be able to walk alone or with crutches [21].

Second, the combination of femoral nerve and adductor

canal blocks with a continuous sciatic nerve block may

Table 1 Patient characteristics and perioperative data

CACB CFNB p value

Patient characteristics

Age (years) 72 (59–75) 66 (62–74) 0.47

Sex, male/female, n 9/12 9/12 1.0

Height (cm) 168 (162–175) 170 (162–179) 0.47

vWeight (kg) 80 (72–94) 91 (79–110) 0.08

BMI 29 (25–33) 32 (27–35) 0.10

Perioperative data

Duration of catheter insertion (min) 10 (10–10) 10 (10–20) 0.04*

Duration of surgery (min) 55 (50–75) 55 (50–65) 0.91

Preoperative NRS at rest 4 (2–5) 2(0–3) 0.05

Preoperative NRS at stress 6 (6–8) 6 (4–7) 0.09

Fall, postoperative yes/no 0/21 2/19 0.15

Dislocated or removed interventional catheters (POD 0/1/2/3), n 0/0/1/0 0/0/1/0 n/a

Dislocated or removed sciatic catheters (POD 0/1/2/3), n 0/0/2/0 0/0/3/0 n/a

CACB continuous adductor canal block, CFNB continuous femoral nerve block, BMI body mass index, NRS numerical rating scale, POD

postoperative day

Values are reported as number of patients or median (25th–75th IQR). Pairwise comparisons were performed using Mann–Whitney or Chi

Square when appropriate

Level of significance; p\ 0.05
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Table 2 Mobilisation

capability data
CACB (n = 21) CFNB (n = 21) p value

TUG (timed up and go) test

TUG preop (s) 14 (11–18) 12 (9–14) 0.20

TUG POD 2 (s) 45 (35–80) 64.5 (56–91) 0.27

TUG POD 3 (s) 51 (37–65) 45 (37–70) 0.81

Unable to perform TUG at POD 2, n 16 11 n/a

Unable to perform TUG at POD 3, n 12 6 n/a

CAS (cumulated ambulation score)

CAS POD 1 (max 6 points) 2 (2–3) 2 (1–3) 0.87

CAS POD 2 (max 6 points) 4 (3–5) 4 (2–5) 0.86

CAS POD 3 (max 6 points) 5 (4–6) 5 (5–6) 0.33

CAS total (max 18 points) 11 (10–13) 12 (8–15) 0.76

Quadriceps strength, MRC (0–5)

MRC preop 4 (4–5) 5 (4–5) 0.42

MRC POD 0 3 (1–4) 3 (0.5–3.5) 0.72

MRC POD 1 3 (2–3) 2 (1–3) 0.03*

MRC POD 2 3 (2–3) 2 (1–3) 0.28

MRC POD 3 4 (3–4) 3 (3–4) 0.73

MoSc, mobilisation scoring (0–5, none to crutches/without devices)

MoSc POD 0 0 (0–0) 0 (0–0) 1.00

MoSc POD 1 3 (3–3) 3 (2–3) 0.29

MoSc POD 2 4 (3–5) 4 (3–5) 0.91

MoSc POD 3 5 (4–5) 5 (4–5) 0.50

CACB continuous adductor canal block, CFNB continuous femoral nerve block, TUG timed up and go, CAS

cumulated ambulation score, MRC medical research council, MoSc mobilisation scoring

Values are reported as number of patients or median (25th–75th IQR), pairwise comparisons were per-

formed using Mann–Whitney or Chi Square when appropriate

Level of significance: p\ 0.05, * Significant

Fig. 2 Pain scores at rest (NRS). Data is presented as boxplots with median and 25th–75th quartiles

Fig. 3 Pain scores at stress (NRS). Data is presented as boxplots with median and 25th–75th quartiles
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interfere with mobility and the evaluation of pain. How-

ever, this topic is poorly investigated. The published

studies suggest a benefit of an additional single-injection

sciatic nerve blockade compared to femoral nerve blockade

alone for TKA [31, 32].

Nonetheless, our aim was to better discern the benefits

of CACB and CFNB techniques, by excluding pain from

dorsal areas of the thigh and the popliteal fossa, which are

common after knee arthroplasty [33]. In patients under-

going TKA, pain control was better with combined femoral

and sciatic catheters than a single femoral nerve block

catheter. The analgesic effects of adductor canal or femoral

nerve blocks can be more easily quantified when the pain

bias of the knee is systematically avoided using a sciatic

nerve block catheter.

Third, our study was conducted as a randomised and

double-blinded study. Those who acquired the postoperative

data did not participate in catheter insertion and had no

access to the patients’ documentation pre- or postopera-

tively. Sterile draping was designed to conceal the identity of

the catheter insertion site. However, as in any other studies,

we cannot exclude the possibility that the insertion sites may

have been accidentally identified in some patients.

Our study was planned without a control group with

placebo infusion of local anaesthetics via the indwelling

catheter or even without any peripheral nerve block.

However, due to ethical reasons this was not allowed by

our local ethical committee as peripheral nerve blocks

are postoperative gold standards for pain treatment. This

lack of a real control group with a multimodal systemic

analgesic treatment is comparable to the majority of

published studies investigating benefits of peripheral

nerve blocks.

Our study showed no relevant differences in pain scores,

consumption of local anaesthetics or need for opioid res-

cue. We did not expect to find any differences in pain

scores or need for systemic opioid therapy. This may be

explainable by comparable effectiveness of continuous

nerve blocks and a multimodal systemic analgesic treat-

ment including non-opioids (e.g., ibuprofen) as well as

opioids during PACU stay or as a rescue medication for

severe pain during ward stay. Therefore, secondary out-

come parameters for pain scores should not be interpreted

as a sign of comparable analgesic quality of both femoral

and saphenous nerve blocks alone. Potentially, differences

of analgesic effectiveness and resulting pain score levels

might have been diminished by our systemic multimodal

analgesic treatment. However, this represents common

clinical practice and represents a strength of our study

when transferring study results to daily practice.

Two patient falls occurred in the CFNB group but none

occurred in the CACB group. This relevant aspect showed

no statistical significance but might be significant in other

studies with higher patient numbers. No causation can

definitively be made regarding peripheral continuous nerve

blocks, but some authors found a correlation of continuous

nerve blocks and patient falls [4, 34]. However, peripheral

regional anaesthesia is just one factor among others for

postoperative quadriceps dysfunction. Several surgical

factors (e.g., use of tourniquet) do also have relevant

impact on muscle function [28–30.

Table 3 Pain scores and patient satisfaction

CACB (n = 21) CFNB (n = 21) p value

NRS rest

NRS Rest preop 4 (2–5) 2 (0–3) 0.05

NRS POD 0 3 (1–5) 2 (0–3)� 0.04

NRS POD 1 2 (0–3) 1.5 (0–3) 0.99

NRS POD 2 1 (0–3) 2 (0–3) 0.57

NRS POD 3 0 (0–3) 1 (0–3) 0.89

NRS stress

NRS preop 6 (6–8) 6 (4–7) 0.09

NRS POD 0 2.5 (2–4) 3 (0–5) 0.93

NRS POD 1 5 (2–6) 4 (3–5.5) 0.73

NRS POD 2 4 (2–5) 3 (2–4) 0.98

NRS POD 3 4 (2–5) 3 (2-4) 0.44

NRS body

NRS body preop 2.5 (0–3) 0 (0–5) 0.45

NRS body POD 0 0 (0–1) 0 (0–2) 0.81

NRS body POD 1 0 (0–1) 0 (0–0) 0.86

NRS body POD 2 0 (0–2) 0 (0–1) 0.79

NRS POD 3 0 (0–2) 0 (0–0) 0.33

Patient satisfaction (NRS 0–10)

Satisfaction preop 7 (3–8) 8 (2.5–9) 0.54

Satisfaction POD 0 8 (7–8) 8 (7–8) 0.68

Satisfaction POD 1 9 (6–9) 8 (7–9) 0.77

Satisfaction POD 2 9 (8–10) 8 (7–9) 0.09

Satisfaction POD 3 9 (8–9) 8 (7–9) 0.14

Values are reported as number of patients or median (25th–75th IQR),

pairwise comparisons were performed using Mann–Whitney or Chi

Square when appropriate

Level of significance: p\ 0.05. Significant p values are displayed at

the corresponding level
� p = 0.037
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Conclusions

We found no difference between CACB and CFNB as

regards postoperative mobilisation in patients undergoing

TKA, nor did we observe any difference in quality of

analgesia. We conclude that, in the clinical setting, the

motor-sparing effect of adductor canal block is less than

has been assumed.
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