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Abstract

Purpose Reliable saphenous nerve blockade is a

desirable complement to popliteal sciatic nerve blockade

for foot and ankle surgery. We compared two promising

ultrasound-guided techniques, the supine adductor canal

(AC) technique and the prone peri-saphenous branch of the

descending genicular artery (Peri-SBDGA) technique,

using 8 mL of 2% lidocaine with epinephrine 1:400,000.

Methods Following Research Ethics Board approval, we

conducted a randomized single-blinded parallel-group

trial in 102 patients undergoing foot and ankle surgery

at a single centre. The primary endpoint was saphenous

nerve ease of visualization (0 = not visible; 1 = visible

with difficulty; and 2 = easily visible). Other endpoints

included vascular landmark visualization (0 = not visible;

1= visible with colour flow Doppler; 2 = visible without

colour flow Doppler), block success, onset, and

complications.

Results Ninety-one patients were eligible for analysis.

Saphenous nerve visibility was not different between the

groups (visibility score = 2: AC group, n = 24/49 [49%]

vs Peri-SBDGA group, 20/42 [48%]; P = 1.00). Vascular

landmark visibility was better in the AC group than in the

Peri-SBDGA group (visibility score = 2: 41/49 [84%] vs

25/42 [60%], respectively; P = 0.018). Block success rates

were similar (AC group, 41/49 [84%] vs Peri-SBDGA

group, 34/42 [81%]; P = 0.79), as were median

[interquartile range] onset times (AC group, 5 [5-10]

min vs Peri-SBDGA group, 8 [5-11] min; P = 0.38).

Conclusion In this randomized trial, we found no

differences in nerve visibility, block success rate, or onset

between the AC and Peri-SBDGA techniques of

ultrasound-guided saphenous nerve blockade, although

the former technique provided superior vascular landmark

visibility. Neither technique produced a sufficiently high

success rate to provide reliable surgical anesthesia per se.

Résumé

Objectif Un bloc fiable du nerf saphène interne est un

complément souhaitable au bloc du nerf sciatique poplité

pour la chirurgie du pied et de la cheville. Nous avons

comparé deux techniques échoguidées prometteuses: la

technique du canal des adducteurs en décubitus dorsal

(AC) et la technique de la branche péri-saphène de l’artère

descendante du genou en décubitus ventral (péri-SBDGA)

A preliminary account of this work has been presented in abstract

form at the International Anesthesia Research Society 2013 Annual

Meeting (San Diego, CA; May 4-7, 2013).
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utilisant de la lidocaı̈ne 2 % (8 mL) avec de

l’épinéphrine 1:400 000.

Méthodes Après approbation du Comité d’éthique de la

recherche, nous avons réalisé une étude unicentrique à

simple insu à groupes parallèles ayant inclus 102 patients

devant subir une chirurgie du pied ou de la cheville. Le

critère d’évaluation principal était la facilité de

visualisation du nerf saphène interne (0 = non visible;

1 = visible avec difficulté; et 2 = facilement visible). Les

autres critères d’évaluation incluaient la visualisation des

repères vasculaires (0 = non visible; 1 = visible avec un

Doppler couleur de débit; 2 = visible sans Doppler

couleur de débit), le succès du bloc, son délai

d’apparition et les complications.

Résultats Quatre-vingt-onze patients ont pu faire l’objet

d’une analyse. La visibilité du nerf saphène interne n’a pas

été différente entre les groupes (score de visibilité = 2:

groupe AC, n = 24/49 [49 %] contre groupe péri-SBDGA,

20/42 [48 %]; P = 1,00). La visibilité des repères

vasculaires a été meilleure dans le groupe AC que dans

le groupe péri-SBDGA (score de visibilité = 2:

respectivement, 41/49 [84 %] contre 25/42 [60 %];

P = 0,018). Les taux de succès du bloc étaient

semblables (groupe AC, 41/49 [84 %] contre groupe

péri-SBDGA, 34/42 [81 %]; P = 0,79), de même que les

délais médians d’installation [intervalle interquartile]

(groupe AC, 5 [5-10] minutes contre groupe

péri-SBDGA, 8 [5-11] minutes; P = 0,38).

Conclusion Au cours de cette étude randomisée, nous

n’avons trouvé aucune différence concernant la visibilité

du nerf, le taux de succès du bloc ou le délai d’installation

entre les techniques AC et péri-SBDGA de bloc échoguidé

du nerf saphène interne, bien que la première technique ait

offert une meilleure visibilité des repères vasculaires.

Aucune des deux techniques n’a produit un taux de succès

suffisamment élevé pour assurer à elle seule une anesthésie

chirurgicale fiable.

The saphenous nerve provides sensory innervation to a

variably sized area of the medial, anteromedial, and

posteromedial lower leg, ankle, and foot.1 In combination

with a popliteal sciatic nerve block, it provides complete

anesthesia to the foot and ankle. In ambulatory patients,

selective blockade of the saphenous nerve (rather than the

femoral nerve) is desirable in order to avoid quadriceps

muscle weakness, which may increase the risk of

post-discharge falls.2

Despite the fact that a variety of techniques for

saphenous nerve blockade have been described, including

field blocks,3,4 paresthesia elicitation,5-8 subsartorial loss of

resistance,9 and paravenous10 and ultrasound-guided

techniques,11-17 none have conclusively been shown to

produce the combination of a high success rate ([ 95%),

low levels of patient discomfort (no need to elicit

paresthesia), and lack of quadriceps muscle weakness.

The present study was designed to compare two promising

ultrasound-guided techniques for saphenous nerve

blockade: The first technique, reported by Manickam

et al. and performed with the patient supine, aims to

block the saphenous nerve in the medial thigh

approximately 12.7 cm cephalad to the knee joint, where

it is situated within the adductor canal (AC) in close

proximity to the femoral artery (the AC technique).14 The

second technique, performed with the patient prone, was

first described by Horn et al. in cadaveric knee dissections

and involves injection distal to the adductor canal

approximately 2.7 cm cephalad to the superior patellar

border, at which point it lies in close proximity to the

saphenous branch of the descending genicular artery

(SBDGA) (the Peri-SBDGA technique).13 Whereas the

latter (prone) technique allows both saphenous and sciatic

nerve blockade without patient repositioning and

redraping, the former (supine) approach might provide

easier visualization of landmarks, in part due to the larger

calibre of the femoral artery relative to the small SBDGA.

Nevertheless, studies are lacking that compare the two

techniques.

Accordingly, we conducted a proof-of-principle

randomized trial to test the hypothesis that the AC

technique of ultrasound-guided saphenous nerve blockade

provides better visibility of the saphenous nerve and its

associated vascular landmark and yields a higher sensory

blockade success rate than the Peri-SBDGA technique.

Methods

Following approval from the Providence Health Care

Research Ethics Board (Vancouver, BC, Canada; June 15,

2010) and with written informed patient consent, we

conducted a randomized single-blinded parallel group trial

of patients undergoing foot and ankle surgery at a single

centre (St. Paul’s Hospital, Vancouver, BC, Canada). Other

patient inclusion criteria were age 19-60 yr, American

Society of Anesthesiologists’ physical status I-III, and

body mass index \ 35 kg�m-2. Patient exclusion criteria

included a known history of allergy, sensitivity, or any

other form of reaction to local anesthetics of the amide

type; suspected inability to comply with study procedures,

including language difficulties or medical history and/or

concomitant disease; any neurological and/or vascular

condition that may preclude eligibility for peripheral

38 S. J. Head et al.
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nerve blockade as judged by an investigator; suspected

significant alcohol, drug, or medication abuse; regular

treatment with analgesics, sedatives, or any other

medication with central nervous system effects; previous

inclusion in the study; participation in other clinical studies

during this study or in the 14 days prior to admission to this

study; and third-party liability.

Patients were randomly allocated to one of the two

ultrasound-guided saphenous nerve block techniques, the

AC technique or the Peri-SBDGA technique. Allocation

was achieved using consecutively numbered sealed opaque

envelopes containing individual folded group assignment

cards that were generated prior to commencement of

patient enrolment via urn randomization to minimize

selection bias. The allocation sequence was unknown to

any investigator or attending anesthesiologist. After

patients completed baseline assessments for eligibility,

provided written and verbal informed consent, and were

enrolled in the trial by an investigator, the individual

attending anesthesiologist performing the block opened

and viewed the individual prepopulated envelopes in the

absence of data collectors. The uncoded group assignment

information of every enrolled patient was recorded onto a

data sheet that was kept concealed until trial completion.

Patients, data collectors, and data analysts were unaware of

group allocation. Eight experienced regional anesthesia

faculty members – all of whom had completed no less than

a minimum of 200 ultrasound-guided nerve blocks –

performed all blocks preoperatively in the absence of data

collectors using a LOGIQe ultrasound machine (GE

Healthcare, Waukesha, WI, USA) with a 9 MHz linear

array probe in a dedicated nerve block room. All

participating anesthesiologists had reviewed the original

descriptions of the block techniques, had scanned the

saphenous nerve of multiple volunteers using both

techniques prior to the beginning of the study, and had

routinely performed saphenous nerve blockades as part of

their routine practice. For each study block, detailed

written and graphical descriptions of both techniques

were provided to and followed by operators in the block

room. Light sedation was provided at the discretion of the

attending anesthesiologist with boluses of midazolam

(1 mg) and fentanyl (50 lg). In all cases, the study block

Fig. 1 The Peri-SBDGA saphenous nerve block. A: Photograph

showing surface anatomy. B: Corresponding sonoanatomy.

SBDGA = saphenous branch of the descending genicular artery

Fig. 2 The Adductor Canal saphenous nerve block. A: Photograph

showing surface anatomy. B: Corresponding sonoanatomy

Saphenous nerve block within vs distal to the adductor canal 39
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was preceded by an ultrasound-guided popliteal sciatic

nerve block.

Patients allocated to the Peri-SBDGA group were

positioned prone. The ultrasound probe was placed in a

transverse plane on the medial aspect of the distal thigh

approximately 2.7 cm cephalad to the superior patellar

border (Fig. 1).13 For the AC technique, patients were

positioned supine. The ultrasound probe was placed in a

transverse plane on the medial aspect of the distal thigh at a

distance of circa 12.7 cm cephalad to the knee crease

(Fig. 2).14

For both techniques, the anesthesiologist performing the

block was to grade the visibility of the saphenous nerve

according to the following scale: 0 = nerve not visible;

1 = nerve visible with difficulty; and 2 = nerve easily

visible. The anesthesiologist also graded the accompanying

vascular landmark (i.e., the SBDGA or the femoral artery)

according to the following scale: 0 = vascular landmark

not visible; 1 = vascular landmark visible with colour flow

Doppler (frequency, 3.8 MHz; gain, 65%; scale range, -5

to ?5 cm�sec-1); 2 = vascular landmark visible without

colour flow Doppler.

Following superficial skin infiltration with 1% lidocaine

(4-5 mL), an insulated 22G 9 80 mm short-bevel plexus

block needle (SonoPlex Stim cannula, Pajunk�, Geisingen,

Germany) was then advanced using an in-plane technique.

The goal was to place the needle tip within close proximity

(*1-2 mm) to the following target structures, listed in

descending order of priority: the small round hyperechoic

saphenous nerve (if visible); the accompanying vascular

landmark (if the saphenous nerve was not visible); or deep

to the sartorius muscle (if neither the nerve nor the vascular

landmark was visible). Following gentle aspiration, 8 mL

of 2% lidocaine with epinephrine 1:400,000 were then

injected. If none of the above structures were visible

after 10 minutes of scan time (i.e., the time following

placement of the ultrasound probe), no injection was made

and the block was considered a failure.

Following the injection of local anesthetic, a blinded

trained observer evaluated saphenous nerve sensory

blockade using pinprick testing at the anteromedial aspect

of the distal lower leg at a point approximately 5 cm

proximal to the medial malleolus. In addition, the

anteromedial mid-shin and anteromedial tibial plateau

were assessed. The following scores were used for sensory

assessment: 0 = absent sensation; 1 = decreased sensation;

and 2 = normal sensation (no block). We also evaluated

quadriceps muscle motor strength according to the following

scale: 1 = normal strength; 2 = mild weakness to knee

extension against resistance; 3 = moderate or severe

weakness to knee extension against resistance; and

4 = patient unable to extend the knee. Sensory blockade

and motor strength scores were completed at five-minute

intervals until 30 min had elapsed. Ancillary anesthetic care

was provided as per the institutional clinical routine at the

discretion of the attending anesthesiologist.

Our primary study endpoint was saphenous nerve

visibility as graded by the anesthesiologist performing the

block. Other study endpoints included vascular landmark

visibility with and without the use of colour flow Doppler;

block success (defined as evidence of decreased or absent

sensation [sensory blockade score \ 2] at 30 min at the

anteromedial aspect of the distal lower leg as the principal

target site for foot and ankle surgery; cf. above); speed of

onset (time required to reach complete sensory blockade

of the saphenous nerve); time required for block

administration; and the incidence of acute adverse events

(e.g., systemic local anesthetic toxicity, hematoma).

The trial’s sample size was based on the a priori clinical

assumption of a proportion of nerve visibility scores C 1

of 75% among patients undergoing the Peri-SBDGA

technique. Given the lack of robust published literature

on the proportions of ultrasonic saphenous nerve visibility,

the above assumption was based on a poll of the regional

anesthesiologists at our centre. To detect a minimum

important difference of 20% at a power of 80% and

a = 0.05 (two-sided), a sample size of n = 49 per group

was required (http://www.stat.ubc.ca/*rollin/stats/ssize/

b2.html). Accounting for the possibility that some

patients might be excluded from the analysis for a variety

of reasons, we set the total target sample size of patients to

undergo randomization at n = 102.

We performed statistical analyses of the primary

outcome variable and other categorical data with the use

of Fisher’s exact test to calculate differences between

proportions and their 95% confidence intervals (CIs).

Continuous data were compared with the Mann-Whitney

test, and results were expressed as median [interquartile

range]. We approximated differences between groups in

medians with the use of the Hodges-Lehmann estimator.

All reported P values are two-sided. We used Prism

(GraphPad, San Diego, CA, USA) and Microsoft� Excel

(Microsoft Corporation, Redmond, WA, USA) software for

the analyses.

Results

From July 2010 to September 2012, 102 patients were

enrolled in the study and underwent randomization.

Ninety-one of these patients (49 in the AC group and 42

in the Peri-SBDGA group) were included in the analysis;

Fig. 3 summarizes the details in a study flow chart.

More patients in the AC group were male than in the

Peri-SBDGA group; otherwise, both groups were similar in

terms of baseline demographic data (Table 1).

40 S. J. Head et al.
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The proportion of patients in whom the saphenous nerve

was easily visible (visibility score = 2) was not different

between groups (AC group, 24/49 [49%] vs Peri-SBDGA

group, 20/42 [48%]; difference between proportions, 1%;

95% CI, -19 to 22; Fisher’s exact test, P = 1.00). The

proportion of patients with visibility scores C 1 was also

not different between groups (AC group, 42/49 [86%]

patients vs Peri-SBDGA group, 29/42 [69%] patients;

difference between proportions, 17%; 95% CI, 0 to 34;

P = 0.08). On the other hand, vascular landmark visibility

without colour flow Doppler (i.e., visibility score = 2) was

better in the AC group than in the Peri-SBDGA group (41/

49 [84%] vs 25/42 [60%] patients, respectively; difference

between proportions, 24%; 95% CI, 6 to 43; P = 0.018).

With respect to vascular landmark visibility score C 1 (i.e.,

visibility with or without colour flow Doppler), there were

46/49 (94%) patients in the AC group vs 33/42 (79%)

patients in the Peri-SBDGA group; P = 0.06).

Eight patients in each group had no block (normal

sensation) at 30 min at the principal target site (anteromedial

aspect of the distal lower leg at approximately 5 cm proximal

to the medial malleolus; cf. above), yielding success rates of

84% [41/49 patients] in the AC group vs 81% [34/42

patients] in the Peri-SBDGA group (difference between

proportions, 3%; 95% CI, -13 to 18; P = 0.79). Table 2

shows the saphenous nerve sensory blockade scores at

30 min at the anteromedial aspect of the distal lower leg as

well as the other two locations tested. Sensory blockade

onset times and the times required to administer the blocks

also were comparable between groups (Table 3). Among the

eight patients in each group with no block at 30 min, the

saphenous nerve was not easily visible in six (75%) patients

in the AC group and seven (88%) patients in the Peri-

SBDGA group. There was no difference between the groups

in quadriceps muscle strength (strength score of 1) 30 min

following the blocks (AC group, 44/47 [94%] patients with

available data vs Peri-SBDGA group, 40/42 [95%] patients;

P = 1.00). No immediate complications were noted for any

patient in the study (e.g., systemic local anesthetic toxicity or

hematoma).

Discussion

In this randomized trial, we found that there was no

clinically important difference in saphenous nerve

Fig. 3 Study flow chart. Throughout the study period, all operating

room slates were screened daily for potentially eligible patients; the

number of patients not considered eligible was not logged. The cases

of missing/incomplete data were associated with interruptions of

study procedures to facilitate timely transfer to the operating theatre

(e.g., in cases where previous surgeries were completed earlier than

scheduled). SBDGA = saphenous branch of the descending genicular

artery; BMI = body mass index

Table 1 Patient demographic and surgical data

Adductor Canal

(n = 49)

Peri-SBDGA

(n = 42)

Male sex 33 (67%) 17 (40%)

Age (yr) 46 (15) 50 (16)

Body mass index (kg�m-2) 27 (4) 26 (4)

ASA physical status I or II 46 (94%) 36 (86%)

Type of surgery

Foot/ankle joint reconstruction/

fusion/arthrodesis

16 (33%) 16 (38%)

Arthroscopy 16 (33%) 13 (31%)

Mass removal/hardware removal 9 (18%) 5 (12%)

Debridement 4 (8%) 2 (5%)

Fracture fixation 2 (4%) 3 (7%)

Tendon repair 2 (4%) 3 (7%)

SBDGA = saphenous branch of the descending genicular artery;

ASA = American Society of Anesthesiologists; age and body mass

index are given as mean (standard deviation)

Saphenous nerve block within vs distal to the adductor canal 41
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visibility between the AC and Peri-SBDGA techniques

of ultrasound-guided saphenous nerve blockade.

Nevertheless, the AC technique did provide superior

vascular landmark visibility, presumably due to the

greater calibre of the femoral artery compared with the

SBDGA.

Despite better vascular landmark visibility in the AC

group, saphenous nerve sensory blockade success rates

were similar between the two techniques (84 and 81%,

respectively), as were speeds of onset. The reasons for this

are not clear. One possible explanation might be that the

target structure (the saphenous nerve) was not more easily

identified in the AC group and, hence, frequently not

correctly identified in either group. In hindsight, the latter

finding appears inherently plausible as the calibre of the

saphenous nerve is similarly small at both anatomical

locations. Another possible reason for the comparable

success rates is that, despite difficulties in identifying the

vascular landmark in the Peri-SBDGA group, injection into

the correct plane (i.e., the subsartorial space) still occurred

frequently, resulting in a similar success rate.

Nevertheless, and importantly, neither technique was

associated with a sufficiently high success rate (i.e.,

[ 95%) to provide reliable surgical anesthesia (when

combined with a popliteal sciatic nerve block) for awake

patients undergoing foot and ankle surgery without having

to rely on distal ‘‘rescue’’ supplementation by the surgeon.

On the other hand, the block success rates observed in our

study are similar or higher compared with several other

published reports on ultrasound-guided saphenous nerve

blockade, including the subsartorial perifemoral technique

described by Tsai et al.18 (success rate, 77%) as well as the

modified (supine) peri-SBDGA and mid-thigh perifemoral

techniques reported by Kent et al.19 (success rates, 80%

and 77%, respectively). Furthermore, while we defined

block success as evidence of sensory blockade at the

anteromedial aspect of the distal lower leg as the principal

target site, fewer patients in both groups had no block at

30 min in the area of the anteromedial mid-shin (perhaps

not surprisingly, success rates at the relatively proximal

location of the anteromedial tibial plateau were, on the

other hand, lower) (Table 2). There are likely several

Table 2 Sensory blockade scores at 30 min

Adductor Canal (n = 49) Peri-SBDGA (n = 42)

Antero-medial

distal lower leg*

Antero-medial

mid-shin

Antero-medial

tibial plateau

Antero-medial

distal lower leg*

Antero-medial

mid-shin

Antero-medial

tibial plateau

0 = absent sensation 35 (71%) 33 (67%) 14 (29%) 27 (64%) 24 (57%) 12 (29%)

1 = decreased sensation 6 (12%) 11 (22%) 12 (25%) 7 (17%) 11 (26%) 16 (38%)

0 or 1 41 (84%)* 44 (90%) 26 (53%) 34 (81%)* 35 (83%) 28 (67%)

2 = normal sensation (no block) 8 (16%) 5 (10%) 23 (47%) 8 (19%) 7 (17%) 14 (33%)

SBDGA = saphenous branch of the descending genicular artery; all group comparisons: Fisher’s exact test, P [ 0.05

* The anteromedial aspect of the distal lower leg (at a point approximately 5 cm proximal to the medial malleolus) was considered the principal

saphenous nerve blockade target site for the purpose of this trial in foot and ankle surgery patients. Block success was defined as decreased or

absent sensation at 30 min (sensory blockade score\2, i.e., 0 or 1). Patients with normal sensation (no block) at 30 min were considered block

failures. In addition, the anteromedial mid-shin and anteromedial tibial plateau were assessed. Two patients in each group with a score of 2 at

30 min at the anteromedial aspect of the distal lower leg (and hence considered block failures) reported decreased or absent sensation in the area

of the anteromedial shin

Table 3 Block speed of onset and time required for administration

Adductor

Canal

Peri-

SBDGA

95% CI of

difference

Hodges-Lehmann

estimator of difference

P value*

Time to decreased sensation (sensory score = 1) min� 5 [5-8] 5 [5-10] 0 to 0 0 0.13

Time to absent sensation (sensory score = 0) min� 5 [5-10] 10 [5-15] 0 to 5 0 0.19

Administration time (min) 5 [4-6] 5 [3-7] –1 to 1 0 0.83

SBDGA = saphenous branch of the descending genicular artery; CI = confidence interval; data are presented as median [interquartile range]. *

Mann-Whitney test. � Shown are sensory block onset times at the anteromedial aspect of the distal lower leg

Individual sample sizes are given in Table 2

42 S. J. Head et al.
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reasons why success rates in the present study were not in

the range of [ 95%. First, the saphenous nerve is smaller

than several other commonly blocked structures, such as

the sciatic nerve or brachial plexus. Thus, visualization

would be expected to be more difficult regardless of the

ultrasound approach. This is supported by our findings in

both groups indicating that lack of easy visibility appears to

increase the risk of block failure. Second, our study

employed a relatively low volume of local anesthetic

(8 mL of 2% lidocaine). Given the difficulty in visualizing

this small nerve and the fact that anesthesiologists

frequently resorted to completing what was essentially a

subsartorial and/or perivascular field block, larger local

anesthetic doses/volumes (e.g., 12 mL) may have led to

higher success rates. Third, the saphenous nerve is a

sensory nerve only, which eliminates motor stimulation as

a means of confirming nerve identity. This may result in a

higher failure rate, but also may inhibit operators in their

ability to learn to identify the nerve over time (i.e.,

successive blocks), since immediate confirmation of nerve

identity is not as readily possible when compared with that

of some other nerve blocks in which a motor response to

electrical stimulation can assist in structure identification.

Despite the fact that all of the anesthesiologists who

participated in the study were experienced regional

anesthesiologists who were familiar with the routine use

of either technique, we considered the possibility of a

learning curve affecting nerve/vascular landmark visibility

and/or block success in both groups over time. Thus, we

compared these endpoints between the first half and the

second half of the patients recruited for this study and

found no differences indicative of a learning curve effect

(data not shown). These findings suggest that, in the

absence of modifications to these nerve block techniques,

further operator experience alone is unlikely to improve

success rates dramatically.

One concern regarding the AC technique in the

ambulatory setting is the potential for quadriceps muscle

weakness due to the possibility that the nerve supply to the

vastus medialis muscle may be located near or within the

adductor canal.20 Nevertheless, our data do not corroborate

this as we found no significant difference in quadriceps

muscle strength 30 min following the blocks. This finding

is also supported by two recent studies that have shown that

the AC approach to saphenous nerve blockade does not

result in clinically significant quadriceps muscle

weakness.21,22 We conclude from these data that, from

the perspective of motor (quadriceps) weakness, the AC

technique is a safe technique for ambulatory daycare

patients.

There are several limitations to our study. First, having

fallen short of our target sample size of 49 in the Peri-

SBDGA group (n = 42), we cannot exclude the possibility

that a small, statistically significant difference in saphenous

nerve visibility scores C 1 could have been detected with a

larger sample size. While the observed proportions were

comparable (48% Peri-SBDGA group vs 49% AC group)

and the P value large (1.00), the 95% CI of the 1%

difference was relatively wide. Nevertheless, such a

statistically significant small difference would not likely

be clinically important, particularly in light of the finding

that nerve visibility, while helpful, was not critical for

block success. Furthermore, both approaches were

comparable in terms of the proportion of patients in

whom the saphenous nerve was easily visible (visibility

score = 2) as well as quadriceps muscle strength. As

alluded to above, the most likely and plausible explanation

for the similarly modest sonographic nerve visibility in

both groups is that the saphenous nerve is a comparatively

small structure regardless of the approach. Second, given

the fact that eight different regional anesthesiologists

participated in the study, we cannot rule out that success

rates and visualization scores may have varied between

individuals and/or would have been different had this

number been lower. On the other hand, (a) our study was

designed to represent a clinically applicable ‘‘real world’’

reflection of a tertiary-level regional anesthesia program/

group so as to produce results that are generalizable; (b) the

inherent assumption is that randomization in a randomized

trial results in comparable groups ‘‘on average’’; and,

(c) our results are both consistent with those of others

(above) and our own a priori assumptions. Third, patients –

while unaware of the specific block they received – were

not completely blinded as they were unavoidably aware of

their positioning, but it would appear unlikely that this

introduced a significant patient-based bias and threat to

validity as neither treatment group represented a placebo

arm. Lastly, the present trial in a mixed in- and outpatient

population undergoing a diverse range of foot and ankle

procedures (cf. Table 1) did not aim to study the clinical

outcome of comparative postoperative analgesic efficacy.

While, in this sense, the present study with its emphasis on

sonoanatomy and sensory blockade endpoints may be

regarded a ‘‘proof-of-principle’’ trial, future research on

the optimal approach to saphenous nerve blockade-

mediated postoperative analgesia after specific procedures

will help to optimize clinical outcomes in foot and ankle

surgery patients. It would appear likely that continuous

perineural catheter-based approaches will play a role in

such efforts.

In summary, we found no difference in saphenous nerve

visibility between the AC and Peri-SBDGA techniques of

ultrasound-guided saphenous nerve blockade, although the

AC technique did offer easier vascular landmark visibility.

Furthermore, there were no significant differences in block

success or speed of onset between these two techniques.

Saphenous nerve block within vs distal to the adductor canal 43

123



Neither technique was associated with a sufficiently high

success rate to provide reliable surgical anesthesia (when

combined with a popliteal sciatic block) for awake patients

undergoing foot and ankle surgery, necessitating further

work to improve this block. Nevertheless, the results of the

present trial also show that, if the sonoanatomy of one of

the two investigated approaches is unfavourable (or a

patient cannot tolerate the Peri-SBDGA approach’s prone

position), there exists a feasible alternative with a

comparable sensory block success rate.
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