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Unlike the upper extremity, the entire lower extremity cannot be anesthetized u
injectionBecause of the nerves anatomical locations, injections are generally deepe
required for upper extrebldgks (see key phrase 1). In the past decade, there has
increased interest in performing | owe
associated with centroneuraxial blockade, i.e. increased risk of epidural hematoria
thromboembolic prophylaxis regimens, and transient neurologic symptoms associa
anesthesiadditionally, evidence that improved rehabilitation outcome may be ass
continuous | ower extremity (sPeNkBydphrasé 2)sTh
review focuses on techniques and applications of lower extremity nerve blocks, as w
complications and ways to avoid \tMleem a nerve stimulator is used in block descript
frequency of 2 Hz, and a pulde afitio0 microseconds is assuRri@Ghalof NYSORA2009 12: 11-22

i is used for analgesia following total hip arth{idirgsty
LOWEREXTREMITKERVEBLOCKTECHNIQUE total knee arthroplasty (716AY in the treatment of
chronic hip péin.
LUMBARPLEXUSPSOASCOMPARTMENBLOCK At the L45 level, the following anatomic
structures are encountered from posterior to anteri
The lumbar plexus block (LPB) is a deep blpe&terior lumbar fascia, paraspinous muscles, antel
that is approached posteribrtyan be performed eitherdumbar fascia, quatdis lumborum, and the psoas muscle
as a single injection sraacontinuous technique witi’he psoas muscle is located inside a fascial sheath ca
catheter placement for prolonged analgesia. The Iufda@soas compartment. The common iliac artery and \
plexus consists of six nerves on each side (iliohypoghstragterior to the psoas mustie. most consistent
ilioinguinal, genitofemoral, lateral femoral cutanggugoach to block the entire lumbar plexusingle a
femoral, obturator), the first of which emerges thetwednjection is via the posterior approach, since the lum
first and second lumbar vertebrae, and the last of WwiisHs travels through the body of the psoasTinescle.
exits between the last lumbar vertebra and the base bPtherovides consistent anesthesia in the distribution:
sacrumA LPB can provide anesthesia and/or analgesih@ofemoral, lateral femotdaneous, and obturator
the entire distribution of the lumbar plexus, includingetves.
anterolateral andhedial thigh, the knee, and the
saphenous nerve below the kdeen combined with aa. Positiong
sciatic nerve block, anesthesia of almost the entire lower
extremity can be achieved (see key phrasbe3).PB
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The patient should be placed in the latasahot routinely sought, however when present, it provi
decubitus position, operative side up, with a slight foawazdnsistent landmark to avoid excessive need
tilt. The foot on the side to be blocked should be positipaeredtration during [®PBie distance from the skin to the
over the dependent leg so that twitches of the patellanbar plexus ranges fromi®1 cm in memd 5.7
contractions of the quaghs muscle can be easily seen.9.3cm in woméiihis distance correlates with gender anc

body mass index (BMijce the transverse process is
b. Sedation contacted, the needl e 1Is

Because this is a deep block traversing sevierariorly approximately 2 cm deeper. The distance fr
muscle layers, sedation prior to the block is essentiilefdransverse pegs to the lumbar plexus is typically
patient comfort during needle penettatombination less than 2 cm, independent of BMI or Gemderction
of midazolam and fentanyl or alfentaed tidrgrovide of the quadriceps muscle is obtained (usually at a dept
patient comfort provides adequate sedation and painérableB cm)The nerve stimulator current is reduced ftc
during the performance of this block. produce stimulation of the quadriceps Inetsselen 0.5

to 1.0 mA.
c. Surfackandmarks

There are only two surface anatomic landm
that are important in determining the insertion point f
needlethe iac crest, and the midline spinous process
Figure 2.The top of the iliac crest correlates with the K
of the L4 vertebral body or tHes Lidterspace in most &
patientsA line drawn 4 cm lateral to the intersection o
iliac crest and the midipaous processes marks th
needle insertion site.

Figure 2. Needle is inserted perpendicular to the
plane until it either twitches of the quadriceps musc
elicited or the transverse process is contacted. |
transverse process is contacted first, the neec
redrected cephalad or caudad and advanced anegr
cm to localize the lumbar plexus.

The depth of needle insertion to localize th
lumbar plexus is emphasized because too deep nee
placement can result in complications such as rer
Figure 1.Lumbar plexus block Landmarks: 1. Midline hematoma, pneumecetotal spinal anesthesia, and
I'lTiac crest, 3. NeedHem ypintended intraabdominal or intervertebral disk placen
lateral to the midiine. of a peripheral nerve catl§é¥@Epidural spread of local

i anesthetic is relatively common, occurriig%n &
d. Technique . . . adult patientsIn children, one study repartgceater

A nerve s_tlmulator Is set at an initetcof 1'5_ than 90% incidence of epidural spread when using
mA.The needle is advanced at an angle perpendiculafidgha| jandmarks of Chayen compared to no epidt
all skin planes, Figuréthe needle is advanced, l0c&l, 054 when using the landmarks as modified By Winn
twitches of the paravertebral muscles are first Obtam%&léb‘épidur(ﬂ spread is attributed to diffusion of the Ic
the needle is further advanced, the transverse pragesShetic into thedepal space with too medial needle
may be enoatered. Contact with the transverse procﬁﬁftement and when large volumes of local anesthe
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(greater than 20 ml) are usedost cases of epiduralligament into the thigh where it divides into anterior &
spread, lumbar plexus blockade significantly outlasigosterior divisionst the femoral crease, the nerve is
contralateral epidural blgdalance must be rteimed covered by theastia iliaca and separated from the
during the management of this block due
risk of systemic toxicity and total S
anesthesi#.11

CONTINUOUSUMBARPLEXUS
(PSOALCOMPARTMENBLOCK

Continuous LPB techniques arefarse
analgesiafollowing a variety of operat
incluthg THA, TKA, open reduction and i
fixation (ORIF) of acetabular fractures, O
femur fractures and anterior cruciate lig
(ACL) reconstructiéi Interest in this blog
developed as practitioners sought alternat
central neuraxi@chniques that could pro
consistent analgesia following hip, fem
knee surgery. One advantage of LPB . -

decreased likelihood of catheter dislodggfgieits. Femoral nerve block landmarks: 1. Femoral crease, 2. F
because of the large muscle mass travgtsgd 3. Needle insertion site just lateral to the femoral artery.
when performing the blctke catheter is femoral artery and vein by a portion of the psoas mus
typicdly placed at a depth-aD&m past the needle tip.and the ligamentum iliopectineus. This physical separa
Continuous infusion of local anesthetic should be sisfrig@ nerve from the vascular fascia prevents spreac
after an initial bolus is given through the c@treter.| o ¢ a | anesthetic whscubpa
must be taken to watch for local anesthetic toxigighnique to anesthetize the riereestudy comparing
intravenous injection, andsymepathetic blockade thatfour needle insertion sites, insertion of the needle j
may accompany an L®#erthreading of the catheter, qateral to the femoral pulse at the level of the femo
directing the needle bevel towards the vertebral calggare yielded the highest frequency offermedi
(medially) should be avoided because it could potefiéll# contactsLaeral circumflex femoral artery (LFCA),
increase the chance of epidural spread and total spinalsmall branch of the femoral artery, and other large bl
vessels are often present in this area. Careful aspiratio
FEMORAINERVEBLOCK rule out intravascular needle placement is of paramo

importance during peripheral neckerjkxction.
The femoral nerve block is a basic nerve block

technique that is relatively easy to mastgngca low 5 Positioning

risk of complications and having significant clinical The patient is positioned supine with both lec
applications for surgical anesthesia and postopergii¢tidedin obese patients, placing a pillow underneat

analgesia.Indications for single injection femoral nefiyg hips may facilitate palpation of the femoral artery .
block (FNB) include anesthesia for knee arthroscoppydR performance.

combination wittréarticular local anesthesia; anesthesia
and analgesia for femoral shaft fractures, Af$edation
reconstruction, and total knee ragimt in multimodal The femoral nerve is faiphedicialLarge doses

regimen:20 of sedatives/narcotics are not usually necessat

The femoral nerve is the largest branch of Nfifetheless, sedation should be guided by patient con
lumbar plexul.arises from the seconidj,tlind fourth

lumbar nerves, descends through the fibers of the pseagmdmarks/Technique
muscle, eventually emerging underneath the inguinal
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The only anatomic landmarks necessary for4theContinuous FNB was shown to have equivale
femoral nerve block are the femoral crease andatiadgesia with fewer side effects than epidur
femoral artery pulse, FigufEnh®. needle insertion site isanalgesig&2>However, not all investigators have beer
immediately lateral to the femoral artery, the neediblésto demanate these improvements in outcome witt
introduced in the sagittal, slightly cephalad plaoetinuous FNB after TKAhe accuracy of catheter
Stimulation of the femoral nerve is indicated by paghdieement may play a role in these conflictinglfindings
movement as the quadricegslmaontracts. one study, the accuracy of final catheter placeme

correlated well with the quality of analgegiasaseth

Commonly, the anterior division of the fembyaVAS scores following proximal lower limi3%surgery.
nerve (which innervates the sartorius muscle) will be
identified first. Stimulation of this branch leads
contraction of the sartorius muscle on the medial asg
the thigh and shoutd be accepted, as the articular a
muscular branches arise from the posterior division
femoral nerv@Vhen the sartorius muscle twitch occ
the needle is simply redirected laterally (wit
withdrawal) and advanced several millimetersrdiepe
twitches of the patella are seen.

d. Ultrasound Guided Technique

Because of its relatively superficial location
compared to the lumbar plexusfetheral nerve is
usually easily visualized using ultrasoundl@RIHz),
and thus ultrasound guided femoral nerve block is e
performUltrasound guided femoral nerve block has &
shown to improve onset time, quality of block, Rgare 4. Femoral nerve block ultrasound assisted.
decrease thencidence of vascular puncture wheéhown are the proper position of the ultrasound probe,
compared to a nerve stimulator teckrfiquihermore, needle insertion and injection of the local anesthetic.
it has also been shown that successful femoral nerve block
using ultrasound can be performed with less local The continuous femoral nerve block technique
anesthetic compared to a nerve stimulator technfgidar to the single injection proc&thosuse of the
When placing the probe in the transverse axial plaidat@ier size of the stimulating needler (or 18 gauge),
femoral nerve is identified just lateral to the femoral agtéijonal sedation mapéeessary for selected patients.
(Figures 4 and Fhe needle is inserted lateral to the sterile preparation and adherence to strict ster
ultrasound probe, with the needle in the plane off@eautions are important as the catheter will be left
ultrasound beam, fatiitcaneedle tip visualization. place for extended periods of time.

CONTINUOUEEMORAINERVEBLOCK Technique with stimulating catheter:

Continuous FNB has been shown to improve After sterile preparation andindrapnd local
surgical outcome following major knee and vasémesthetic infiltration, the stimulating needle is advance
surgery of the lower extremity compared to intravendtito 60 angle. After a quadriceps muscle twitch i
narcotic therapy or continuous intraaitifugams of obtained at a 0.5 mA current, the stylette is removed fi
analgesic®24 Two prospective randomized studié@e needle arttle stimulating catheter is then advancec
compared three different modes of analgesia folldWiagd the needle, Figure The nerve stimulator is
TKA.Improvement in perioperative rehabilitation sce@égected to the catheter, with the goal being to elicit
and a decreased duration of stay in a rehabilitation ¢iagriceps muscle response at 0.5 mA to 1.0 mA curi
was seen with contins FNB and epidural analgesidor postoperative analgesha.internal wire is removed
compared to intravenous narcotic therapy (see key piiggRethe catheter followed bgfidaremoval of the
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stimulating needlEhe catheter is then secured with reerve can be blocked &t thvel of the gluteus
sterile clear dressiriginal catheter position can benaximu829 subgluteal le¥&2 the politeal fo§s®, or

confirmed again with the nerve stimulator, and #ictile ankle as terminal brafcAexble 1 lists general
anesthetic can then be injected through the catheter. guidelines for nerve blockaatous levels along the

course of the sciatic nerve (see key phrase 5).
1.Sciatic blockPosterior (trangluteal) approach

Gaston Labat first described the approach to tl
SNB (sciatic nerve block), now referred to as the Clas
Approach of Labat,tlae beginning of the 20th century.
This approach is based on the bony relationship of
posterior superior iliac spine (PSIS) and the grea
trochanter with the patient positioned in a modified Si
position.Winnie was the first to modify the lorigina
description by adding another landmark, the sacral hia
to more precisely account for varying bodyh@Rhjtus.
later described a supine, subgluteal approach to the sci
nerve in the flexed hip position initiating the block at

Figure 5. Ultrasonographic anatomy of the femoral trianglemidpoint betweéhe greater trochanter of the femur anc
at the level of the femoral creadete that the nerve (FN)

the ischial tuberosity. The positioning of the patient v

is lateral to the femoral arteryt (FA), and femoral vein (FV)thought to be advantageous Compared to the clas

Figure 6.Fenvoral nerve bloc& insertion of the catheter.

SCIATIANERVEBLOCKS

approach by Labat #Athinni
making the sci at i¥cHowaverr v e
identifying these bony landmarks in very obese patie
maybe challenginiylaintaining the position requires
additional personnel to assist the dati@nt.practice, a
lateral transgluteal approach is most commonly us
because of ease of gariance and a high success rate
when properly performed.

a.Positioning

The patient is placed in the lateral decubitu
position tilted slightly forward, with the hipl fiexiedt
on the side to be blocked should be positioned over
dependent leg #mat twitches of the foot or toes can be
easily observed.

i : Table 1: Nerve Block Guidelines of the Sciati
The sciatic nerve is formed from the L4 throug ENJAaS

nerve rootdt is the largest nerve in the body, measul”ankle block

Surgery on the distal third ¢

nearly 2 cm in widifhe sciatic nerve innervates the the foot

posterior thigh and almost the entire leg below the Popliteal block Surgery on the lower leg
with the exception of the medial aspect that is inner below the knee (without thi¢
by the saphenous neiven combined with a lumba tourniquet) ]
plexus block, anesthesia of almost the entire le g teal sciatic btk Surgery on the knee, calf,
obtaned.Depending on the surgical procedure, the sc Achilles tendon, ankle and
COPYRIGHT© 2009 BY THE NEW Y ORK SCHOOL OF REGIONAL ANEST  foot with or without thigh

tourniquet
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movements of the palpating hand can change the posi

b.Sedation of the needle insertion site due to the highly movable :
This is a deep block requiring the stimula@mgl soft tissues in the glutegionThe nerve stimulator

needle to traverse a thick layer of muscle, therefore, i¢ gatally set to deliver 1.5 mA current to allow detectio
be uncomfortable to patightsombination of midazolanthe twitches of the gluteal muscles and stimulation of
and a shodding narcotic is usually sufficient for patisoiatic nervés the needle is advanced, twitches of the
comfort. Typically,124 mg of midazolam with-500gluteal muscles are usually observaddirating the
1000mcg of alfentanil allows the procedure toshmdlow position of the stimulating needle. As the need

performed with excellent patient tolerance. advanced, the gluteal twitches disappear, and bri
response of the sciatic nerve is observed (hamstring, c
c.Landmarks foot, or toe twitcheBhe stimulating current is gradually

Landmarks for the posterior approach to a sciatiacd until twitches are still seen or felt at 0.2 to 0.5 r
block are easily identified in most patients. They indiymdeally at a depth of 5 to 8Atrthis level, twitches of
(1) the greater trochanter, (2) posterior superior iliac thgineamstring are acceptable because the separatior
(PSIS), and the needle insertion point 4 cm distal tthéh@euronal branches to the hamstring muscle oct
midpoint between landmarks 1 and 2 (Figurén&). below this level.
between the greatechanter and the PSIS is drawn and
divided in halkrom that point, another line extendi@gSciaticBlock:Anterior Approach
perpendicularly 4 cm caudad is dragvend of this line
is marked as the needle insertion site. The anterior approach to the sciatic nerve has tl
appeal of supine positioning and one skin prep wh
combined with a femoral nerve Bloglever, its clinical
utility has been limited by its complexity, patient discom
andlower success ratde sciatic nerve is blocked more
distally leading to sparing/incomplete block of tl
hamstring muscles.higher level of skill is required to
achieve reliable anesthdsisseparate studies, several
authors have described the mmgerof internal rotation
of the leg if the path to the sciatic nerve is obstructed
the lesser trochar®® This technique is not best
suitable to catheter insertion because of the deep loca
and perpendicular angle of insertion requiredtteereach
sciatic nervet is not recommended for patients on
anticoagulation because of the deep nature of the block

Figure 7. Sciatic nerve block. The landmarks include  a.Positioning
greater trochanter (GT) and posterior superior iliac The patient should be placed in the supine positi
(PSIS). The line connecting the two is divided in half  wjth both legs fully extendeslight internal rotation of

perpendicular line passing through the midpoint bet 0 |oq maye necessary for successful nerve localizatior
the greater trochanter and is extended 4 cm cauda

needle is inserted in a dicular fashion. .
ISt n dpeEndicy ! b.Sedation

Heavier sedation is often required when compar

After positioning and sedation, local anesthet|g i§'°"® _superflc_lal blocks as this Is a _deepAbIo_ck.
bination of midazolam and a short acting narcotic s

infiltrated subcutaneously at the determined ne . !
insertion sit&he fingers of the palpating hand should®e? fentanil can be used eéfictiv
firmly pressed on the gluteus muscles to decrease }_héen dmarks
skinnerve distance, Figurdhfe palpating hand should™

not be moved during the entire procedure as even %map There are three landmarks to identify for this bloc
the temoral crease, the femoral artery pulse, and t
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needle insertion sit@e needle insertion site is marked3 Sciatic NerveBlock at the Level of the Popliteal
Fossa

The popliteal block is a block of the sciatic nerve
the level of the popliteal fdssa.typically used for foot
and ankle surgery, i.e. caveectoot surgery, foot
debridement, and Achilles tendon*fépaiddition, this
technique offers advantages over spinal anesthesia
patients having short saphenous vein stripping, and |
been successfully utilized in the pediatric pdptilation.
As opposed to an ankle block, popliteal sciatic blo
anesthetizes the musculature of the lower leg allow
tolerance for application of a calf tourniquet, and provi
an immobile foot for surgery.

The sciatic nerve is a nerve bundle consisting
two seprate nerve trunks, the tibial and the commo
peroneal nervess the sciatic nerve descends toward the
knee, the two components eventually diverge near

Figure 8. Sciatic block, anterior approach. The Landn  popliteal fossa, giving rise to the tibial and the comn
include femoral crease (1) and femoral artery (2). The  peroneal nerves. This division of étie seirve usually
is inserted perpendiculartp 4m caudad to the intersect  gccurs between 50 and 70mm proximal to the poplit
of the femoral artery and femoral crease. fossa creagé3435The components of the sciatic nerve
to 5 cm distally on a line passing perpendicularly fromaﬁﬁeb.e blocked at the level of the poplltga! fossa vi
femorakrease where the pulse of the femoral arterﬁﬁ%tenor or Iate_ral approA_cbe_ss to the sciatic nerve

i P I r with the patient in the lithotomy gésition.
located, Figure 8. ay alsoazu . P my pes

Continuous techniques have been described using b

d. Technique the posterior and the lateral apprdaéhes.

After sterile skin preparation and draping, logal . . : "
anesthetic is infiltrated subcutaneously at the determ%r?#?”or d(:ntirtt_andlnous) ApproactPosition,
needle insertion siléhe fingers of the palpating hangcaton and technique
should be placed firmly againsjudrdriceps muscle to . : .
decrease the skiarve distance. The needle is introduced The posterior approach to tiplitqml fossa is

at a perpendicular angle to the skin plane. The qt%c\:/gmpllshed with the patient in the prone position. -

stimulator should be initially set to deliver 1.5 mA CL{HE%%Iandmarks are the popliteal fossa crease, tendon

Stimulation typically occurs at a deptifc® The ( € iséﬁlm;ter;(rj]gotseuns do(’rjlln%f ?ﬁ;m?ii?bsra?eo;léfis mrrl:j;'
god is visible or palpable twitches of the calf muscles, %%? Y), P

or toes at 0.2 to 0.5 tHAmstring muscle twitches arélatefally‘)ﬁ The needlinsertion point is marked at 7 cm

not a reliable sign of sciatic nerve localization as braa(k:)l?\/e the popliteal fossa crease at the midpoint betw

to the hamstring muscles may leave the main truck Eﬂ?%\lo tendons, Figurbifd sedation is recommended

i ) , or patient comfdnvitches of the foot or toes at 0.2 to 0.£
sciatic nerve momoximallyBone contact is frequentlymtA is the goal prior to local anestjestioiRelying on
h

encountered during needle advancement (usually he tendons of the biceps femoris and semitendinosus
lesser trochantéfhen this occurs, the needle should pe b

withdrawn 2 to 3 cm, the leg internally rotated (to swina%r][ﬁén(r%%ks makes this approach easy 1o use even in ob
lesser trochanter downward and out of thef tegh P '
needle), and the needle advanced.
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