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Abstract

Purpose To demonstrate feasibility and safety of ultra-

sound-guided popliteal sciatic nerve block for providing

analgesia during urgent endovascular treatment of critical

limb ischemia with resting pain.

Materials and Methods Ultrasound-guided popliteal sci-

atic blocks were performed by an interventional radiologist

in angiography suite immediately prior to commencement

of urgent endovascular treatment of 30 critical limb

ischemia patients. Subjective pain levels prior to and fol-

lowing sciatic block were assessed using the visual analog

scale (VAS). Need for any supplemental anxiolytics or

analgesics during treatment was recorded. Post-procedural

evaluation of patient and operator satisfaction levels

regarding the intervention was also documented.

Results Ultrasound-guided sciatic block provided adequate

analgesia in all patients; VAS scores were 0 (no pain) in

87% and 1–3 (mild to annoying pain) in 13%. Two patients

required anxiolytic premedication. Additional analgesia

was not required during course of endovascular treatment

of any patients. Time necessary to perform sciatic block

ranged 3–9 (mean 5.9 ± 1.3) min. Median number of

needle attempts was 1 (range 1–3). Onset of satisfactory

block ranged from 5 to 20 min (mean 9.4 ± 2.6 min).

Mean treatment time was 102.2 ± 36.7 min, and balloon

time was 22.4 ± 6.1 min. Patient and operator satisfaction

with pain control were very good in all cases. There were

no procedure-related complications.

Conclusions Ultrasound-guided popliteal sciatic block is a

feasible and safe alternative for providing adequate anal-

gesia during urgent endovascular treatment of critical limb

ischemia with resting pain.

Level of Evidence Level 4, case series.

Keywords Critical limb ischemia � Sciatic nerve

block � Ultrasound-guided regional anesthesia �
Urgent endovascular treatment � Visual analog scale

Introduction

Endovascular treatment of critical limb ischemia involves

long and painful procedures which often require anesthesia.

Particularly patients presenting with ischemic resting pain

require higher levels of analgesia in order to endure such

long interventions. On the other hand, critical limb ische-

mia patients tend to have significant comorbidities which

make them poor candidates for deep sedoanalgesia or

general anesthesia [1]. Regional anesthesia with sciatic

nerve block is a less invasive and more cost-effective pain

management alternative to general anesthesia during

ambulatory orthopedic and vascular surgical procedures

and has lower post-procedure morbidity, such as nausea

and pain, or post-anesthesia care needs [2]. In this setting,

real-time ultrasound guidance is known to provide faster
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and more efficient regional anesthesia compared to land-

mark-based techniques [3, 4]. Though ultrasound-guided

sciatic nerve block offers potential advantages during

endovascular treatment of critical limb ischemia with

severe resting pain, there is no study regarding its feasi-

bility and effectiveness in this context yet. This study aims

to address these issues.

Materials and Methods

Study was carried out by the interventional radiology

center of a tertiary referral hospital on patients receiving

endovascular treatment for critical limb ischemia. A

specific subgroup of patients, comprising those with severe

resting pain who required urgent endovascular recanaliza-

tion, had received sciatic block in order to relieve ischemic

foot pain, thus improving patient comfort and prevent

unnecessary limb movements during procedure. Institu-

tional review board approval was obtained for retrospective

evaluation of prospectively collected data from January

2016 to May 2017. An interventional radiologist and an

anesthesiologist assessed patients during inclusion process;

risk of complications associated with, and contraindica-

tions to, regional sciatic block, and alternative anesthesia

options were evaluated on per-case basis. Potential risks

and benefits of sciatic block and endovascular treatment of

critical limb ischemia, were carefully explained to each

patient. Apart from a patient’s preference to go with the

general anesthesia or deep sedoanalgesia options, previous

experience of major allergic reactions to local anesthetics

or contrast agents, history of sensory or motor neurologic

deficit in lower limb, and pregnancy were established as

exclusion criteria. A total of 30 patients (2 female, mean

age 52.2 ± 18.7, range 28–79 years) referred for urgent

revascularization of critical limb ischemia with resting pain

were included after obtaining further consent, either ver-

bally by phone calls or in written form during regular

control visits, to use their relevant medical data.

Prior to initiation of sciatic block, all patients were

informed about signs of local anesthetic toxicity such as

circumoral numbness, metallic taste, lightheadedness,

dizziness, visual and auditory disturbances such as diffi-

culty focusing and tinnitus, disorientation and drowsiness

[5, 6]. An anesthesiologist observed all patients throughout

the procedure; vital signs were monitored with non-inva-

sive blood pressure measurement, continuous ECG tracing,

and pulse oximetry. Premedication with anxiolytics was

not routinely administered because cooperation with an

alert patient was required.

Ultrasound-guided sciatic nerve block was performed by

the same operator who had prior training in, and more than

5 years of experience with, imaging-guided regional

anesthesia procedures. Under aseptic conditions and patient

lying prone on angiography table, linear 9–13 MHz trans-

ducer (Logiq S8, GE Healthcare, Massachusetts) was

placed transversely across popliteal fossa over popliteal

crease. Popliteal artery, vein and tibial nerve complex was

visualized, and then transducer was moved proximally to

locate bifurcation point of sciatic nerve which is the opti-

mal site for sciatic block. At this level, tibial and common

peroneal nerves branch out distally from sciatic trunk, but

are still contiguous and display a bilobular pattern (Fig. 1).

Needle insertion was made at the point providing shortest

distance from skin near the probe to the upper margin of

sciatic trunk.

A small skin wheal was raised with 1 mL of prilocaine

1% (Citanest 10 mg/ml, AstraZeneca, UK). A 21G 90 mm

Quincke-type needle was advanced under real-time visu-

alization using an in-plane technique, i.e., needle in parallel

with linear probe, until its tip reached epimysium of

adjacent muscle around sciatic nerve (Fig. 2). Needle was

further advanced into subepimyseal perineural zone, which

is between epimysium and paraneural sheath, and 1 mL

prilocaine 1% was injected gently in order to widen this

potential space and to improve visualization of paraneural

sheath. Needle tip position is confirmed by tactile feed-

back, aptly named fascial pop or click, as the needle is

advanced through paraneural sheath; and also by observing

separation of tibial and common peroneal nerve trunks

upon injection of local anesthetic solution. At this point,

18 ml of prilocaine 1% was slowly injected; then, without

removing the needle tip, 20 ml of bupivacaine 0.25%

(10 mL of Marcaine 5 mg/ml, AstraZeneca, UK diluted

with 10 mL normal saline) was injected forming an ane-

choic cuff around the nerves (Fig. 3). Needle tip was

repositioned under ultrasound guidance if neural swelling

is observed or local anesthetic spread was deemed subop-

timal during injection, or if patient complained of

paresthesia.

Resting pain levels were evaluated just prior to and at

every 5 min for 20 min after sciatic block by an indepen-

dent observer using visual analog scale (VAS) who was not

present during block administration. In patients with

inadequate response to regional block, i.e., VAS C 4 after

20 min, the operator administered additional 20 mL of

prilocaine 1% into the local anesthetic cuff under ultra-

sound guidance, and VAS scores were reassessed prior to

commencing with endovascular intervention. Clinical rec-

ommendations for good practice when performing periph-

eral nerve blocks were followed, and the standard dosage

of prilocaine (200 mg) and bupivacaine (50 mg) adminis-

tered in this study was in concordance with guidelines

limiting each agent’s dose to prevent systemic toxicity

[6–8]. Standard endovascular recanalization procedures

were performed in accordance with guidelines for
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treatment of critical limb ischemia. Patients with signifi-

cant procedure-related anxiety were premedicated with

1 mg midazolam intravenously. In cases of breakthrough

pain, such as during balloon dilatation, regional anesthesia

was planned to be supplemented with intravenous fentanyl

in 25–50 lg increments.

Results

Ultrasound-guided sciatic nerve block was technically

successful, i.e., ultrasound confirmed an anechoic cuff of

local anesthetics around sciatic nerve bifurcation, in all

patients. Despite local anesthetic infiltration in needle entry

sites, 4 patients (13%) complained of minor pain during

initial needle insertion. Two patients (7%) reported sub-

optimal pain reduction after first 20 min, with VAS = 5 in

both cases, were administered additional 20 mL prilocaine

1% as described previously. Two patients (7%) required

premedication with intravenous midazolam 1 mg in order

to relieve procedure-related anxiety. Regional anesthesia

with sciatic block provided satisfactory procedural anal-

gesia in all patients; thus, additional analgesia with intra-

venous fentanyl was not required in any patients during the

course of endovascular treatment.

Time necessary to perform the block ranged between 3

and 9 min (mean 5.9 ± 1.3 min). Median number of

Fig. 1 Optimal site for popliteal sciatic nerve block as tibial (T) and common peroneal (cP) nerves branch out distally from sciatic bifurcation.

Pop: popliteal artery. St/Sm: semitendinosus/semimembranosus muscles. Bf: biceps femoris muscle. F: femur

Fig. 2 Spinal needle parallel with linear probe with its tip (asterisk)

reaching epimysium of adjacent muscle around sciatic nerve

Fig. 3 An anechoic cuff (outlined with asterisk) formed by local

anesthetics solution around sciatic nerve bifurcation sonographically

confirms technical success
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needle attempts was 1 (range 1–3). Onset of complete

block among patients with successful sciatic block at first

attempt ranged from 5 to 20 min (mean 9.4 ± 2.6 min).

Mean treatment time was 102.2 ± 36.7 min, and balloon

time was 22.4 ± 6.1 min. After regional block, VAS pain

scores were 0 (no pain) in 26 patients and 1–3 (mild to

annoying pain) in 4 patients (Fig. 4). Patient and operator

satisfaction regarding pain control during treatment were

assessed by employing 5-point Likert scale and were

recorded as very good in all cases. One patient showed

minor urticarial reaction limited to the nuchal region which

was subsequently treated with intravenous antihistamines.

No serious procedure-related side effects or complications

were observed.

Discussion

Ultrasound-guided popliteal sciatic block enabled pain-free

urgent endovascular revascularization in critical limb

ischemia patients presenting with severe resting pain.

Patient and operator satisfaction from regional block pro-

cedures were very good with no significant procedure-re-

lated complications. Utility of regional anesthesia in this

setting had not previously been assessed for feasibility and

safety.

Critical limb ischemia patients presenting with resting

pain are frequently very stressful before undergoing

endovascular interventions. In our practice, despite optimal

explanation and reassurance prior to intervention, patients

tend to request deep sedoanalgesia or even general anes-

thesia. This is probably due to fear of experiencing more

pain in addition to their baseline suffering, which is not

completely unfounded because significant breakthrough

pain may be observed during balloon dilatation of

recanalized crural arteries even under optimal sedoanal-

gesia. On the other hand, any analgesia or anesthesia option

that requires monitored anesthesia care has inherent risks to

consider such as confusion, restlessness, loss of coopera-

tion or worse, respiratory depression and hypotension

[6, 9]. This patient group, due to underlying systemic

pathologies they have, is especially more susceptible to

such effects. With no significant complications observed,

ultrasound-guided sciatic block has proven useful in urgent

treatment of our fragile patients.

Prior to implementation of ultrasound-guided sciatic

block in urgent procedures, we had to recruit an anesthe-

siologist to the angio suite, often on very short notice, from

the already understaffed emergency operating rooms.

Patient-related factors such as patient having recently eaten

or history of severe allergic reaction to anesthetic agents,

also precluded general anesthesia. This technique has

helped establish a faster and more efficient work flow in

both angio suite and anesthesiology department. Reduced

delay in treatment of urgent patients has also diminished

any potential, and perhaps otherwise inevitable, risk of

inter-departmental friction.

Randomized trials reported lower incidence of pares-

thesia and nerve injury with ultrasound-guided popliteal

sciatic blocks compared to other nerve localization

Fig. 4 Pre- and post-injection subjective pain levels assessed with visual analog scale (VAS)
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techniques [10–14]. Meta-analyses conclude that ultra-

sound guidance had not only improved onset and quality of

block, but also lowered risk of unintended vascular punc-

ture, hence incidence of local anesthetic systemic toxicity

[5, 7]. In this series, operators did not expect full immo-

bilization of limbs during endovascular treatment; thus,

motor blockade of tibial and common peroneal nerves was

not tested [15]. Nevertheless, improved cooperation from

unsedated patients provided optimal leg immobility for

operator comfort during interventions. On the other hand,

as much as we prefer having full cooperation from our

patients, there were frequent instances when even unse-

dated ones spontaneously fell asleep during mid-interven-

tion: Patients with severe resting limb pain usually suffer

from chronic insomnia; once the pain subsides following

sciatic block, these already fatigued patients tend to sleep

from exhaustion. In such occasions, we opted for not

waking the patient throughout remainder of procedure; this

did not have negative effects on clinical outcomes.

Since all sciatic blocks were performed by a single

operator experienced in ultrasound-guided local injection

procedures, reproducibility of the technique along with

interoperator differences and learning curve of the tech-

nique remain to be addressed. In this study, we did not aim

to establish a minimum effective volume required for an

adequate block; thus, a standard dose of local anesthetics,

i.e. safe but rather arbitrary, was administered to all cases

[6]. On the other hand, there are studies reporting effec-

tiveness of comparably lower doses of local anesthetics in

such procedures [15–17]. Though our results are encour-

aging, the rather small number of cases and absolute

scarcity of complications related to sciatic block procedure

in this single-center preliminary series may also be con-

sidered as a limitation. As experience in this technique

builds up, larger-scale research establishing the reliability

of ultrasound-guided popliteal sciatic nerve block will

encourage more common use of this potential prospect in

urgent treatment critical limb ischemia.

Another limitation of this study is indeed inherent to its

methodology and thus unavoidable: Pain levels were

measured using a 10-point grading system, the visual

analog scale, or VAS; and patient and operator satisfaction,

likewise, were gauged using questionnaires in 5-point

Likert scale response formats. These grading techniques

assume that intensity of experience is linear and that atti-

tudes or actual behavior, rather than intentions and sub-

jective inclinations, can be accurately measured. Though

there are no proven better alternatives to these, in a sta-

tistical point of view, such assumptions may diminish

validity of data [18].

In conclusion, ultrasound-guided popliteal sciatic nerve

block is a feasible and effective regional anesthesia tech-

nique to relieve procedural and resting pain. This practice

has potential to improve efficient use of radiologic and

anesthetic resources and with appropriate training is likely

to be a reliable alternative to general anesthesia or deep

sedoanalgesia in patients requiring urgent endovascular

treatment of critical limb ischemia with resting pain.
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