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GREATER AND LESSER OCCIPITAL NERVE BLOCK

Anatomy/Function

SYMBOL 183 \f "Symbol" \s 10 \h
the greater and lesser occipital nerves supply sensation over the posterior aspect of the head

SYMBOL 183 \f "Symbol" \s 10 \h
the greater occipital nerve ("GON," dorsal primary rami of C2+3) is located at the level of the superior nuchal ridge midway between the mastoid process and the midline greater occipital protuberance, the occipital artery may be palpated at this location

SYMBOL 183 \f "Symbol" \s 10 \h
the lesser occipital nerve ("LON," ventral primary rami of C2+3) is located at the posterior border of the sternocleidomastoid muscle slightly caudal to the level of the mastoid process

Indications/Complications

SYMBOL 183 \f "Symbol" \s 10 \h
this block can be used to provide analgesia over the occiput or as a diagnostic/therapeutic intervention for occipital neuralgia/headache

SYMBOL 183 \f "Symbol" \s 10 \h
the most significant complication is accidental intravascular injection with a GON block

Technique
SYMBOL 183 \f "Symbol" \s 10 \h
with the patient in a sitting position or prone and the neck slightly flexed (chin on chest), the mastoid process, midline occipital protuberance, and posterior edge of the sternocleidomastoid muscles are identified

SYMBOL 183 \f "Symbol" \s 10 \h
GON block: a 1-1.5" 22-25g needle is used to raise a skin wheal at the point midway between the mastoid process and occipital protuberance, advance the needle until paresthesia or the occipital bone is contacted (nerve stimulator may be helpful), if no paresthesia is obtained, inject in a fan-like fashion near the artery, 5cc of local anesthetic is usually sufficient (steroid, e.g., depomedrol, can be used as well), additional amounts can be deposited along the ridge on either side of the GON to supplement the block

SYMBOL 183 \f "Symbol" \s 10 \h
LON block: infiltrating between the skin and occiput below the nuchal ridge will get the LON and superficial branches of the GON; the LON may also be blocked as part of the deep or superficial cervical block

SUPERIOR LARYNGEAL NERVE BLOCK

Anatomy/Function

SYMBOL 183 \f "Symbol" \s 10 \h
the superior laryngeal nerve (SLN) is a branch of the vagus (X) nerve

SYMBOL 183 \f "Symbol" \s 10 \h
it has two branches, the internal and external laryngeal nerves

SYMBOL 183 \f "Symbol" \s 10 \h
the right and left internal laryngeal nerves (ILN) supply sensation to the whole laryngeal inlet from the mucous membranes of the inferior surface of the epiglottis to the level of the vocal cords

SYMBOL 183 \f "Symbol" \s 10 \h
the external laryngeal nerve (ELN) supplies the cricothyroid muscle

SYMBOL 183 \f "Symbol" \s 10 \h
the SLN passes inferiorly and anteriorly deep to the carotid arteries toward the thyroid cartilage, the ILN pierces the thyroid membrane and the ELN travels along the lateral margin of the thyroid cartilage to the cricothyroid muscle

Indications/Complications

SYMBOL 183 \f "Symbol" \s 10 \h
bilateral block of the SLN can provide analgesia for awake intubations

SYMBOL 183 \f "Symbol" \s 10 \h
remember that such a block may also abolish protective airway reflexes

SYMBOL 183 \f "Symbol" \s 10 \h
in addition to hematoma, intravascular injection and nerve injury, spread of local anesthetic can block the recurrent laryngeal nerve which supplies all the muscles of the larynx except the cricothyroid and sensation from the vocal cords to the trachea (unilateral RLN block causes hoarseness, bilateral causes stridor and respiratory distress because of unopposed tension of the cricothyroid muscles assuming the SLN is intact)

Technique

SYMBOL 183 \f "Symbol" \s 10 \h
SLN block is performed with the patient supine and neck slightly extended, the greater cornu of the hyoid cartilage and the cornu of the thyroid cartilage are identified, a ½-1" 22-25g needle (depending on the degree of obesity) is advanced perpendicularly to the skin midway between the two, a "pop" may be felt on piercing the thyrohyoid ligament, 2cc of local anesthetic is sufficient

STELLATE GANGLION BLOCK - 1

Anatomy/Function

SYMBOL 183 \f "Symbol" \s 10 \h
the stellate ganglion results from the fusion of the inferior cervical and first thoracic ganglion

SYMBOL 183 \f "Symbol" \s 10 \h
preganglionic sympathetics to the upper extremities are located in the intermediolateral columns of the spinal cord from T2-8, postganglionics to the arm leave the sympathetic chain via the T3 (occasionally), T2, stellate, and middle cervical ganglia

SYMBOL 183 \f "Symbol" \s 10 \h
SGB usually gets the fibers passing through to the middle and superior cervical ganglia, but to get all of the sympathetics to the arm, enough volume or use of positioning is needed to get spread of local anesthetic down to the T3 level of the chain

SYMBOL 183 \f "Symbol" \s 10 \h
the SG is about ½" wide by 1" high; it lies in front of the head of the first rib and the C7 transverse process and is deep to the subclavian artery inferiorly and the carotid superiorly, medially is the vertebral column, laterally are the scalene muscles, and inferiorly is the pleural dome; at the C7 level, it is just anterior to the vertebral artery; at the C6 level, it is anterior to the longus colli muscle and the C6 transverse process anterior tubercle (Chaissanac's tubercle) as the vertebral artery passes through a foramen posterior to the tubercle

Indications/Complications

SYMBOL 183 \f "Symbol" \s 10 \h
to produce sympathetic block of the head or arm, e.g., sympathetically-maintained pain, postherpetic neuralgia, phantom limb pain, vascular insufficiency of any cause, and hyperhidrosis, to name a few

SYMBOL 183 \f "Symbol" \s 10 \h
one must be prepared to deal with intrarterial injections (seizure/ unconsciousness), pneumothorax, hypotension, apnea, epidural or intrathecal injection (total spinal), partial brachial plexus block, recurrent laryngeal nerve block, phrenic nerve block, hematoma, and neuritis.

Technique

SYMBOL 183 \f "Symbol" \s 10 \h
because of the risk of pneumothorax or vertebral artery injection with other approaches, the paratracheal approach to the C6 anterior tubercle is typically used
SYMBOL 183 \f "Symbol" \s 10 \h
the patient is supine (sympathetic block of head) or semierect (sympathetic block of the arm) with a folded towel behind the shoulders to extend the neck; with the head in midline position, identify the clavicular head, trachea, and cricoid cartilage; at the level 

STELLATE GANGLION BLOCK - 2

Technique (continued)

of the cricoid, palpate for the C6 anterior tubercle at the anterior border of the sternocleidomastoid muscle (retract the carotid sheath contents laterally)

SYMBOL 183 \f "Symbol" \s 10 \h
insert a 1-3" 22-25g short-beveled needle perpendicularly to the skin at this site while keeping the soft tissues compressed over the tubercle; once the 

tubercle is found with the needle tip (1-2cm in the average patient), allow the soft tissues to relax (some inject without doing this), withdraw the needle 1-2mm (can be omitted if using a needle with a side hole set back by this distance) and inject incrementally (aspirate first!) after cautioning the patient not to talk or swallow which moves the needle tip; aiming the bevel down (arm) or up (head) may facilitate the desired effect

SYMBOL 183 \f "Symbol" \s 10 \h
a 10-15cc volume of 1% lidocaine or mepivicaine or 0.25% bupivicaine is typically used, extension tubing attached to the needle facilitates performance of the block

SYMBOL 183 \f "Symbol" \s 10 \h
moving the patient to an upright sitting position after the block facilitates sympathetic blockade of the arm

SYMBOL 183 \f "Symbol" \s 10 \h
document efficacy of your block: Horner's (ptosis, miosis, enophthalmos, conjunctival injection, nasal congestion, facial anhidrosis) or if arm (increased skin temperature, vasodilation, and decreased skin conductivity)

SUPRASCAPULAR NERVE BLOCK

Anatomy/Function

SYMBOL 183 \f "Symbol" \s 10 \h
it originates from C5-6 (C4) roots as a branch of the upper trunk; 

SYMBOL 183 \f "Symbol" \s 10 \h
it provides motor control to the supraspinatus and infraspinatus muscles

SYMBOL 183 \f "Symbol" \s 10 \h
it gives off sensory branches to the shoulder joint

Indications/Complications

SYMBOL 183 \f "Symbol" \s 10 \h
this block is used mostly for diagnosis and treatment of painful shoulder disorders

SYMBOL 183 \f "Symbol" \s 10 \h
intravascular injection, hematoma and nerve injury are always possibilities; although extremely unlikely, pneumothorax is possible

Technique

SYMBOL 183 \f "Symbol" \s 10 \h
with the patient in the sitting position and the head flexed slightly forward, palpate the spine of the scapula along its entire length; 2.5 cm above the junction of the outer and middle third of the spine is the entry site

SYMBOL 183 \f "Symbol" \s 10 \h
direct a 3" 22-25g block needle parallel to the angle the spine makes with the scapular body; it should contact the body by 4.5-5cm; moving the needle tip medial and lateral in a plane slightly cephalad to where the body was first encountered should allow you to slip into the suprascapular notch

SYMBOL 183 \f "Symbol" \s 10 \h
8-10cc of local anesthetic is sufficient for the  nerve block (no paresthesia need be elicited)

BRACHIAL PLEXUS BLOCK: OVERVIEW - 1

Anatomy/Function

SYMBOL 183 \f "Symbol" \s 10 \h
the brachial plexus is formed by the ventral rami of C5-8, T1; C4 and T2 may also make small contributions

SYMBOL 183 \f "Symbol" \s 10 \h
these roots undergo a series of mergers and divisions from roots to trunks, divisions, cords, branches and terminal nerves

SYMBOL 183 \f "Symbol" \s 10 \h
the roots lie in the interscalene groove between the well-demarcated fascia of the anterior and middle scalene muscles; these muscles originate from the anterior and posterior tubercles of the same cervical transverse processes

SYMBOL 183 \f "Symbol" \s 10 \h
branches from the roots are the C5 contribution to the phrenic nerve, C5-7 to the serratus anterior, and C5 branches to the rhomboids and levator scapulae

SYMBOL 183 \f "Symbol" \s 10 \h
the roots proceed laterally and caudally and at the posterior scalene hiatus, (C4), C5 and C6 merge to form the upper trunk; C7 continues as the middle trunk; C8, T1 and (T2) form the lower trunk which lies posterior to the subclavian artery close to the first rib; the upper and middle trunks lie above the artery

SYMBOL 183 \f "Symbol" \s 10 \h
branches from the trunks are the nerve to subclavicus and suprascapular nerve to the supraspinatus and infraspinatus

SYMBOL 183 \f "Symbol" \s 10 \h
each trunk divides into an anterior and posterior branch; the anterior branches of the upper and middle trunk forms the lateral cord; the anterior branch of the inferior trunk proceeds as the medial cord; the posterior branches of the three trunks form the posterior cord; 

SYMBOL 183 \f "Symbol" \s 10 \h
the cords surround the subclavian artery and proceed caudally across the first rib to enter the axilla; they are designated according to their relationship to the second part of the axillary artery behind the pectoralis minor muscle

SYMBOL 183 \f "Symbol" \s 10 \h
high in the axilla, at about the lateral border of the pectoralis minor muscle, the cords divide into peripheral nerves; the lateral cord forms the musculocutaneous nerve and the lateral part of the median nerve; the medial cord forms the medial part of the median nerve, the ulna, medial brachiocutaneous and the medial antebrachial cutaneous nerves; the posterior cord forms the axillary and radial nerves

SYMBOL 183 \f "Symbol" \s 10 \h
aside from sensation over the upper shoulder (C3-4) and upper medial arm (T2), all motor and sensory to the arm is from the brachial plexus

BRACHIAL PLEXUS BLOCK: OVERVIEW - 2

Anatomy/Function (continued)

SYMBOL 183 \f "Symbol" \s 10 \h
sympathetics to the arm: T1-2 via the stellate ganglion and T3-5 via vascular branches to the subclavian artery

SYMBOL 183 \f "Symbol" \s 10 \h
brachial plexus blocks are indicated for surgery of the arm, post traumatic pain relief, and chronic pain management involving conditions such as sympathetically-maintained pain, peripheral neuropathies and vascular problems

BRACHIAL PLEXUS BLOCK: INTERSCALENE APPROACH - 1

Anatomy/Function

SYMBOL 183 \f "Symbol" \s 10 \h
in the interscalene groove at the level of C6, the brachial plexus consists of roots and trunks enclosed between the anterior and middle scalene muscle fascia which is an extension of the prevertebral fascia

Indications/Complications

SYMBOL 183 \f "Symbol" \s 10 \h
an interscalene block provides shoulder, upper arm, elbow and forearm anesthesia, it is often patchy or absent over the hand and the inner aspect of the upper arm and elbow, and the ulnar nerve is missed about half the time

SYMBOL 183 \f "Symbol" \s 10 \h
intravascular injection, hematoma and direct nerve trauma are always possibilities; with the interscalene approach, if the needle is advance between the transverse processes you may enter the vertebral artery or epidural or subarachnoid spaces; it is also possible to get a partial Horner's, recurrent laryngeal (hoarseness) or phrenic nerve palsy, and if directed too caudally the needle can hit lung (pneumothorax: coughing/chest pain)

Technique

SYMBOL 183 \f "Symbol" \s 10 \h
the patient is supine with the head turned away from the side to be blocked; having the chin tilted upward and reaching for the knee with the arm on the same side to depress the shoulder may help as well

SYMBOL 183 \f "Symbol" \s 10 \h
identify the lateral edge of the sternocleidomastoid (SCM) muscle, having the patient lift his or her head against slight reistance may make it more prominent

SYMBOL 183 \f "Symbol" \s 10 \h
at the C6 level (cricoid), roll your fingers over the lateral edge of the SCM (the external jugular vein usually crosses at this point) onto the anterior scalene and then into the groove between the anterior and middle scalenes (the groove is 0.5-1.5 cm lateral to the lateral edge of the SCM and may become more obvious on deep inspiration); a paresthesia may occasionally be elicited by firm digital pressure; the transverse processes provide firm resistance; caudally the subclavian artery may be palpable; it might be prudent to listen for a carotid bruit before pushing too hard in this area!

BRACHIAL PLEXUS BLOCK: INTERSCALENE APPROACH - 2

Technique (continued)

SYMBOL 183 \f "Symbol" \s 10 \h
a 1.5" 22-25g blunt tip block needle is inserted at the point near the external jugular/SCM crossing and advanced toward the C6 transverse process or perpendicular to the skin and medially and slightly caudally (about 30°); a paresthesia in the shoulder, elbow or thumb lets you know where to stop; if a nerve stimulator is used, the ground electrode should be on the opposite shoulder and look for wrist or hand muscle contraction (paresthesias in the shoulder or elbow or biceps contraction may mean the needle tip is at the C5-


6 nerve root; diaphragm contraction or phrenic nerve stimulation means the needle tip is too anterior and medial)

SYMBOL 183 \f "Symbol" \s 10 \h
always aspirate and inject a small 1-3cc test dose first

SYMBOL 183 \f "Symbol" \s 10 \h
digital pressure at the C4-5 transverse process helps to force the local anesthetic downward to improve distal arm anesthesia

SYMBOL 183 \f "Symbol" \s 10 \h
extension tubing on the needle helps to facilitate performance of the block; 30-40cc of 2-3% chlorprocaine is used for short procedures (less than an hour), 1-1.5% lidocaine or 1% mepivicane  for 1-2 hours, 0.375% to 0.75% bupivicaine or 1% etidocaine for 3 or more hours; for pain therapy lower concentrations can be used: 0.5-1% lidocaine or mepivicaine or 0.125-0.25% bupivicaine

BRACHIAL PLEXUS BLOCK: SUPRACLAVICULAR APPROACH - 1

Anatomy/Function

SYMBOL 183 \f "Symbol" \s 10 \h
emerging from the scalene hiatus, the trunks pass anterior to the first rib and enter the axilla posterior to the clavicle; the medial cord is posterior to the third part of the subclavian artery, the lateral and posterior cords are posterolateral to it; the artery and cords are surrounded by a common fascia

SYMBOL 183 \f "Symbol" \s 10 \h
a supraclavicular block provides arm anesthesia to the shoulder except for the inside aspect of the upper arm

Indications/Complications

SYMBOL 183 \f "Symbol" \s 10 \h
indicated for providing anesthesia for surgical procedures or management of pain disorders involving the arm

SYMBOL 183 \f "Symbol" \s 10 \h
intravascular injection, hematoma and direct nerve trauma are always possibilities; with the supraclavicular approach, it is still possible to reach the epidural or subarachnoid spaces; it is also possible to get a partial Horner's, recurrent laryngeal (hoarsenss) or phrenic nerve palsy, pneumothorax is more likely than with an interscalene block; with larger volumes, the vagus nerve may be blocked as well

Technique

SYMBOL 183 \f "Symbol" \s 10 \h
the patient is supine with the head turned away from the side to be blocked; lifting the head against resistance and deep inspiration will make the sternocleidomastoid muscle (SCM) and scalenes more prominent; a towel roll between the scapulae may be helpful as well

SYMBOL 183 \f "Symbol" \s 10 \h
identify the clavicle and external jugular vein; at the midpoint of the clavicle, the subclavian artery may be palpated just above it; the entry point for the needle is the lateral border of the anterior scalene above the clavicle midpoint (alternative entry point is at the C7 level in the interscalene groove)

SYMBOL 183 \f "Symbol" \s 10 \h
a 1.5-2" 22-25g blunt tip block needle is inserted at the entry point and directed caudally toward the subclavian artery and first rib, roughly parallel to the scalene muscle (the needle is actually perpendicular to the skin with this approach); a paresthesia in the hand or wrist is what you where to stop; if a nerve stimulator is used, the ground electrode should be on the opposite shoulder and look for wrist or hand muscle contraction 

BRACHIAL PLEXUS BLOCK: SUPRACLAVICULAR APPROACH - 2

Technique (continued)

SYMBOL 183 \f "Symbol" \s 10 \h
if no paresthesias are obtained, advance to the first rib (should be no deeper than 4 cm) and walk the needle on the rib toward the vertebral body, recheck landmarks and repeat or use a nerve stimulator if not successful

SYMBOL 183 \f "Symbol" \s 10 \h
always aspirate and inject a small 1-3cc test dose first

SYMBOL 183 \f "Symbol" \s 10 \h
extension tubing on the needle helps to facilitate performance of the block; 25-40cc of 2-3% chlorprocaine is used for short procedures (less than an hour), 1-1.5% lidocaine or 1% mepivicane  for 1-2 hours, 0.375% to 0.75% bupivicaine or 1% etidocaine for 3 or more hours; for pain therapy lower concentrations can be used: 0.5-1% lidocaine or mepivicaine or 0.125-0.25% bupivicaine

BRACHIAL PLEXUS BLOCK: INFRACLAVICULAR APPROACH - 1

Anatomy/Function

SYMBOL 183 \f "Symbol" \s 10 \h
emerging from the scalene hiatus, the trunks pass anterior to the first rib and enter the axilla posterior to the clavicle; the medial cord is posterior to the third part of the subclavian artery, the lateral and posterior cords are posterolateral to it; the artery and cords are surrounded by a common fascia

SYMBOL 183 \f "Symbol" \s 10 \h
the axilla is a pyramid-shaped space below the clavicle; the apex is made up by the first rib, superior scapula and posterior clavicle; the base by the skin and axillary fascia; the anterior wall by the pectoralis muscles; the posterior wall by the subscapularis, teres major and latissimus dorsi muscles; the medial wall by the first four ribs; and the lateral wall by the medial arm; the axilla containes the brachial plexus, axillary vessels, some branches of the intercostal nerves, lymph nodes and soft tissues

SYMBOL 183 \f "Symbol" \s 10 \h
by injecting local anesthestic in the infraclavicular region (thus blocking above and below the takeoff of the musculocutaneous and axillary nerves), the block provides arm anesthesia to the shoulder except for the inside aspect of the upper arm

Indications/Complications

SYMBOL 183 \f "Symbol" \s 10 \h
indicated for providing anesthesia for surgical procedures or management of pain disorders involving the arm

SYMBOL 183 \f "Symbol" \s 10 \h
intravascular injection, hematoma and direct nerve trauma are always possibilities; with the supraclavicular approach, it is still possible to reach the epidural or subarachnoid spaces; it is also possible to get a partial Horner's, recurrent laryngeal (hoarsenss) or phrenic nerve palsy, pneumothorax is less likely than with a supraclavicular block because the needle is directed laterally away from the lung; with larger volumes, the vagus nerve may be blocked as well

Technique

SYMBOL 183 \f "Symbol" \s 10 \h
the patient is supine with the head turned away from the side to be blocked; a towel roll between the scapulae may be helpful as well

BRACHIAL PLEXUS BLOCK: INFRACLAVICULAR APPROACH - 2

Technique (continued)

SYMBOL 183 \f "Symbol" \s 10 \h
the entry site is 2-3cm inferior to the midpoint of the clavicle (the subclavian artery may be palpated just above and possibly below it); a line drawn from the C6 tubercle to the axillary artery will help to show the course of the brachial plexus

SYMBOL 183 \f "Symbol" \s 10 \h
for consistent success with this approach, a nerve stimulator should be used; place the ground electrode on the opposite shoulder 

SYMBOL 183 \f "Symbol" \s 10 \h
a 1.5-2" 22-25g blunt tip block needle attached to a nerve stimulator is inserted at the entry point and directed laterally and slightly posteriorly under the clavicle toward the subclavian artery; as the needle passes through the pectoralis muscles, they will contract (shoulder adduction) and you should decrease the output to a level the patient can tolerate (from 5-8 mA to 2-4 mA at 1-2 Hz); as the needle approaches the plexus, look for forearm or hand movements; decrease the output to the lowest level (0.5-2 mA) that still produces contractions; continue advancing the needle to maximize contractions with lowest output

SYMBOL 183 \f "Symbol" \s 10 \h
always aspirate and inject a small 1-3cc test dose first; if the needle is correctly placed, contractions should stop with 30-60 seconds; if not, readjust until contractions are again seen and repeat

SYMBOL 183 \f "Symbol" \s 10 \h
extension tubing on the needle helps to facilitate performance of the block; 20-40cc of 2-3% chlorprocaine is used for short procedures (less than an hour), 1-1.5% lidocaine or 1% mepivicane  for 1-2 hours, 0.375% to 0.75% bupivicaine or 1% etidocaine for 3 or more hours; for pain therapy lower concentrations can be used: 0.5-1% lidocaine or mepivicaine or 0.125-0.25% bupivicaine

BRACHIAL PLEXUS BLOCK: AXILLARY APPROACH - 1

Anatomy/Function

SYMBOL 183 \f "Symbol" \s 10 \h
the axilla is a pyramid-shaped space below the clavicle; the apex is made up by the first rib, superior scapula and posterior clavicle; the base by the skin and axillary fascia; the anterior wall by the pectoralis muscles; the posterior wall by the subscapularis, teres major and latissimus dorsi muscles; the medial wall by the first four ribs; and the lateral wall by the medial arm; the axilla containes the brachial plexus, axillary vessels, some branches of the intercostal nerves, lymph nodes and soft tissues

SYMBOL 183 \f "Symbol" \s 10 \h
in the axilla, the neurovascular complex is enclosed in a fascial sheath; the median and musculocutaneous (may have already left the sheath!) nerves are anterior and anterolateral, respectively, to the artery; the ulnar nerve is medial; the radial nerve is posterolateral

SYMBOL 183 \f "Symbol" \s 10 \h
the axillary block provides arm anesthesia from the elbow to the hand, elbow anesthesia may be patchy and occur late (the musculocutaneous and axillary nerves have usually left the sheath at this point); the intercostobrachial nerve must be blocked for relief of tourniquet pain, it and the median brachiocutaneous nerve are anterior to the sheath

Indications/Complications

SYMBOL 183 \f "Symbol" \s 10 \h
indicated for surgical procedures or pain management of disorders involving the distal arm (forearm and hand)

SYMBOL 183 \f "Symbol" \s 10 \h
intravascular injection, hematoma and direct nerve trauma are always possibilities

Technique

SYMBOL 183 \f "Symbol" \s 10 \h
the patient is supine with the arm to be blocked abducted to 90°; abduction beyond this point can impede proximal diffusion of local anesthetic to get the musculocutaneous; sometimes slight hyperabduction and some combination of external rotation of the shoulder with the elbow bent is needed to palpate the artery and fix the sheath more securely by placing it under some tension beneath the coracobrachialis muscle

SYMBOL 183 \f "Symbol" \s 10 \h
a 1-1.5" 22-25g blunt tip or short-beveled block needle (with or without a nerve stimulator) is inserted at the entry point just proximal to the palpating finger and directed toward the artery

BRACHIAL PLEXUS BLOCK: AXILLARY APPROACH - 2

Technique (continued)

SYMBOL 183 \f "Symbol" \s 10 \h
one of three techniques is used to localize the needle tip within the sheath: transarterial approach; eliciting a paresthesia in the hand or wrist or using a nerve stimulator; or "sheath puncture" technique with a blunt needle where one feels a "pop" as the needle penetrates the sheath

SYMBOL 183 \f "Symbol" \s 10 \h
if a nerve stimulator is used, look for muscle contraction over the hand with the lowest possible output (0.5-2 mA) which is abolished within 30-60 seconds with the 1-3cc test dose

SYMBOL 183 \f "Symbol" \s 10 \h
always aspirate and inject a small 1-3cc test dose first

SYMBOL 183 \f "Symbol" \s 10 \h
digital pressure distally with the palpating finger helps to drive the local anesthetic proximally in the sheath

SYMBOL 183 \f "Symbol" \s 10 \h
extension tubing on the needle helps to facilitate performance of the block; 40cc of 2-3% chlorprocaine is used for short procedures (less than an hour), 1-1.5% lidocaine or 1% mepivicane  for 1-2 hours, 0.375% to 0.75% bupivicaine or 1% etidocaine for 3 or more hours; for pain therapy lower concentrations can be used: 0.5-1% lidocaine or mepivicaine or 0.125-0.25% bupivicaine

SYMBOL 183 \f "Symbol" \s 10 \h
if a transarterial approach is used, some prefer to inject the bulk of the local anesthetic posterior to the artery, others inject 15-20cc behind and in front of it; if a sheath puncture technique is used some inject on either side of the artery to finesse the "septum" issue

SYMBOL 183 \f "Symbol" \s 10 \h
to block the intercostobrachial and medial brachial cutaneous nerves (for tourniquet pain), perform a field block superficial to the sheath on the medial surface of the arm for a short distance medial and lateral to the sheath

MUSCULOCUTANEOUS NERVE BLOCK

Anatomy/Function

SYMBOL 183 \f "Symbol" \s 10 \h
it originates from C5-7 roots as a branch of the lateral cord; often exits the sheath high up in the axilla, piercing the coracobrachialis to run between the biceps and brachialis muscles

SYMBOL 183 \f "Symbol" \s 10 \h
it provides motor control to the biceps and brachialis muscles

SYMBOL 183 \f "Symbol" \s 10 \h
it's terminal branch, the lateral cutaneous (LC) nerve, provides sensation to the lower half of the forearm on the radial side

Indications/Complications

SYMBOL 183 \f "Symbol" \s 10 \h
it is the nerve most frequently missed by an axillary block

SYMBOL 183 \f "Symbol" \s 10 \h
intravascular injection, hematoma and nerve injury are always possibilities

Technique

SYMBOL 183 \f "Symbol" \s 10 \h
to provide anesthesia to the radial side of the distal forearm, the musculocutaneous (MC) nerve can be blocked at the time of the axillary block by redirecting the needle anterior and lateral to the sheath into the coracobrachialis muscle or by blocking the LC nerve at the elbow

SYMBOL 183 \f "Symbol" \s 10 \h
inserting a 1-1.5" 22-25g block needle 0.5-1cm lateral to the biceps tendon at the level of the epicondyles into the subcutaneous tissues will catch the LC nerve (see Elbow Block: Lateral Cutaneous Nerve)

SYMBOL 183 \f "Symbol" \s 10 \h
5-10cc of local anesthetic is sufficient for the MC nerve block (no paresthesia need be elicited); 3-5 cc fanned out is sufficient for the LC nerve

 ELBOW BLOCK: LATERAL CUTANEOUS NERVE

Anatomy/Function

SYMBOL 183 \f "Symbol" \s 10 \h
the lateral cutaneous nerve is the termination of the musculocutaneous nerve

SYMBOL 183 \f "Symbol" \s 10 \h
it provides sensation to the lower half of the forearm on the radial side

Indications/Complications

SYMBOL 183 \f "Symbol" \s 10 \h
in combination with other blocks at the elbow, it can produce anesthesia of the wrist and hand for surgery that is to be short and does not need a tourniquet; it may also be performed to supplement an axillary block which often misses the musculocutaneous nerve

SYMBOL 183 \f "Symbol" \s 10 \h
intravascular injection, hematoma and nerve injury are possible

Technique

SYMBOL 183 \f "Symbol" \s 10 \h
with the arm in the neutral position and slightly flexed at the elbow, identify the lateral epicondyle, biceps tendon, and brachioradialis muscle; the lateral cutaneous nerve lies superficially lateral to the biceps tendon at the level of the epicondyles in the groove between the tendon and the brachioradialis muscle

SYMBOL 183 \f "Symbol" \s 10 \h
using a ½-1" 22-25g block needle inserted into the subcutaneous tissues 0.5-1cm lateral to the biceps tendon, aspirate and inject 3-5cc of local anesthestic (e.g., 1% lidocaine or mepivicaine, 0.5% bupivicaine, or 1% etidocaine); no paresthesia need be elicited

SYMBOL 183 \f "Symbol" \s 10 \h
extension tubing always makes it easier to fix the needle and perform the block

 ELBOW BLOCK: MEDIAN NERVE

Anatomy/Function

SYMBOL 183 \f "Symbol" \s 10 \h
the median nerve is created by the medial and lateral cords of the brachial plexus; it travels with the brachial artery, lying medial to it along the distal third of the humerus

SYMBOL 183 \f "Symbol" \s 10 \h
it gives off no branches in the upper arm

SYMBOL 183 \f "Symbol" \s 10 \h
it provides sensation to the palmar surface of the hand (radial side) and the first three and a half fingers including the nail beds

Indications/Complications

SYMBOL 183 \f "Symbol" \s 10 \h
in combination with other blocks at the elbow, it can produce anesthesia of the wrist and hand for surgery that is to be short and does not need a tourniquet

SYMBOL 183 \f "Symbol" \s 10 \h
intravascular injection, hematoma and nerve injury are possible

Technique

SYMBOL 183 \f "Symbol" \s 10 \h
with the arm fully extended, identify the medial epicondyle, biceps tendon, and brachial artery pulsation 

SYMBOL 183 \f "Symbol" \s 10 \h
using a ½-1" 22-25g block needle inserted just medial to the artery about 1cm proximal to the level of the epicondyle one should be able to obtain a paresthesia by ¾" depth at the most; if not, aspirate and inject 3-5cc of local anesthestic (e.g., 1% lidocaine or mepivicaine, 0.5% bupivicaine, or 1% etidocaine); additional amounts may be fanned out on withdrawal, if desired

SYMBOL 183 \f "Symbol" \s 10 \h
extension tubing always makes it easier to fix the needle and perform the block

ELBOW BLOCK: RADIAL NERVE - 1

Anatomy/Function

SYMBOL 183 \f "Symbol" \s 10 \h
the radial nerve is the primary termination of the posterior cord of the brachial plexus

SYMBOL 183 \f "Symbol" \s 10 \h
proximal to the elbow, it gives off a motor brach to the long head of the triceps, the posterior cutaneous nerve of the arm, the lateral cutaneous nerve of the arm, and the posterior cutaneous nerve of the forearm; just above the lateral epicondyle, it divides into its two terminal branches and gives off multiple motor fibers

SYMBOL 183 \f "Symbol" \s 10 \h
at the elbow, the radial nerve is located between the brachialis and brachioradialis muscles lateral to the biceps tendon and anterior to the lateral epicondyle of the humerus

SYMBOL 183 \f "Symbol" \s 10 \h
it provides sensation to the dorsal and radial side of the hand (snuffbox) and radial half of the forearm

Indications/Complications

SYMBOL 183 \f "Symbol" \s 10 \h
in combination with other blocks at the elbow, it can produce anesthesia of the wrist and hand distal for surgery that is to be short and does not need a tourniquet

SYMBOL 183 \f "Symbol" \s 10 \h
intravascular injection, hematoma and nerve injury are possible

Technique

SYMBOL 183 \f "Symbol" \s 10 \h
the nerve may be blocked in the upper arm or at the elbow

SYMBOL 183 \f "Symbol" \s 10 \h
above the elbow: identify the lateral epicondyle; 8-10 cm above it along the lateral aspect of the humerus, one can often palpate the nerve in the spiral groove between the heads of the triceps; a paresthesia is often elicited; using a 1-2" 22-25g block needle (depending on the muscularity of the arm), insert it at this point and direct it perpendicular to the humerus until bone is contacted, walk the needle up and down the humerus to find the nerve and produce a paresthesia; aspirate and inject 5-10cc of local anesthetic (e.g., 1% lidocaine or mepivicaine, 0.5% bupivicaine, or 1% etidocaine)

ELBOW BLOCK: RADIAL NERVE - 2

Technique (continued)

SYMBOL 183 \f "Symbol" \s 10 \h
at the elbow: identify the lateral epicondyle and the biceps tendon; using a 1-2" 22-25g block needle, insert it between the biceps tendon and brachoradialis muscle (1cm lateral to the biceps tendon) and direct it proximally and laterally toward the lateral epicondyle; when bone is contacted, walk the needle proximally up the humerus, aspirating and injecting small amounts (1-3cc) of local anesthetic along the way; 1-3cm up the humerus, a paresthesia may be elicited; if so, aspirate and inject 5-10cc of local anesthetic at this point; if not, advance the needle to bone, aspirate and inject 5-10cc of local anesthetic there and additional amounts fanned out as the needle is withdrawn

SYMBOL 183 \f "Symbol" \s 10 \h
extension tubing always makes it easier to fix the needle and perform the block

 ELBOW BLOCK: ULNAR NERVE

Anatomy/Function

SYMBOL 183 \f "Symbol" \s 10 \h
the ulnar nerve is the primary termination of the medial cord of the brachial plexus

SYMBOL 183 \f "Symbol" \s 10 \h
it lies in the groove posterior to the medial epicondyle and anterior to the olecrannon process

SYMBOL 183 \f "Symbol" \s 10 \h
it provides sensation to the ulnar side of the hand (half of the 4th and all of the 5th finger)

Indications/Complications

SYMBOL 183 \f "Symbol" \s 10 \h
in combination with other blocks at the elbow, it can produce anesthesia of the wrist and hand for surgery that is to be short and does not need a tourniquet; it may also be used to provide supplemental anaglesia when a brachial plexus block has provided incomplete ulnar nerve block

SYMBOL 183 \f "Symbol" \s 10 \h
intravascular injection, hematoma and nerve injury are possible

Technique

SYMBOL 183 \f "Symbol" \s 10 \h
have the patient abduct the shoulder to 90° or greater and externally rotate it 180° and flex the elbow  as if to place the hand on the head

SYMBOL 183 \f "Symbol" \s 10 \h
identify the medial epicondyle of the humerus and olecrannon process at the elbow; the groove lies midway between them; the ulnar nerve is often palpable in the groove and paresthesias may be elicited with firm palpation

SYMBOL 183 \f "Symbol" \s 10 \h
using a ½-1" 22-25g block needle, insert it directly toward the nerve until a paresthesia is obtained, withdraw slightly (1mm, to avoid intraneural injection), aspirate, and inject 5-10cc of local anesthetic (e.g., 1% lidocaine or mepivicaine, 0.5% bupivicaine, or 1% etidocaine)

SYMBOL 183 \f "Symbol" \s 10 \h
extension tubing always makes it easier to fix the needle and perform the block

ELBOW BLOCK: SUMMARY

Anatomy/Function

SYMBOL 183 \f "Symbol" \s 10 \h
the median nerve, created by the medial and lateral cords of the brachial plexus, provides sensation to the palmar surface of the radial side of the hand and the first three and a half fingers (including the nail beds)

SYMBOL 183 \f "Symbol" \s 10 \h
the radial nerve, the primary termination of the posterior cord of the brachial plexus, provides sensation to the dorsal and radial side of the hand (snuffbox) and the radial half of the forearm

SYMBOL 183 \f "Symbol" \s 10 \h
the ulnar nerve, the primary termination of the medial cord of the brachial plexus, provides sensation to the ulnar side of the hand (including the 5th and half of the 4th finger)

SYMBOL 183 \f "Symbol" \s 10 \h
the lateral cutaneous nerve, the termination of the musculocutaneous nerve, provides sensation to the lower half of the forearm on the radial side

Indications/Complications

SYMBOL 183 \f "Symbol" \s 10 \h
an elbow block can produce anesthesia of the wrist and hand for surgery that is to be short and does not need a tourniquet

SYMBOL 183 \f "Symbol" \s 10 \h
intravascular injection, hematoma and nerve injury are possible

Technique

SYMBOL 183 \f "Symbol" \s 10 \h
median nerve: inject medial to the brachial artery, 1 cm proximal to the level of the epicondyles

SYMBOL 183 \f "Symbol" \s 10 \h
radial nerve: inject 1 cm lateral to the biceps tendon, 1-3 cm up the humerus from the level of the epicondyles

SYMBOL 183 \f "Symbol" \s 10 \h
ulnar nerve: inject into the bony groove between the medial epicondyle and the olecrannon process

SYMBOL 183 \f "Symbol" \s 10 \h
lateral cutaneous nerve: inject 0.5-1 cm lateral to the biceps tendon at the level of the lateral epicondyle

WRIST BLOCK: MEDIAN NERVE

Anatomy/Function

SYMBOL 183 \f "Symbol" \s 10 \h
the median nerve is created by the medial and lateral cords of the brachial plexus; it travels with the brachial artery, lying medial to it along the distal third of the humerus; at the wrist, it lies lateral to the palmaris longus (PL) tendon between the flexor digitorum superficialis and flexor carpi radialis (FCR) tendons

SYMBOL 183 \f "Symbol" \s 10 \h
it provides sensation to the palmar surface of the hand (radial side) and the first three and a half fingers including the nail beds

Indications/Complications

SYMBOL 183 \f "Symbol" \s 10 \h
in combination with other blocks at the wrist, it can produce anesthesia of the hand distal to the MCP joints, particularly the fingers, for surgery that is to be short and does not need a tourniquet

SYMBOL 183 \f "Symbol" \s 10 \h
intravascular injection, hematoma and nerve injury are possible

Technique

SYMBOL 183 \f "Symbol" \s 10 \h
have the patient make a fist or flex the wrist against slight resistance to identify the PL and FCR tendons; the median nerve lies lateral (radial side) and deep to the PL

SYMBOL 183 \f "Symbol" \s 10 \h
using a ½-1" 22-25g block needle, insert it lateral to the PL between it and the FCR and direct it  0.5-1cm toward the nerve, a paresthesia may or may not be obtained, aspirate, and inject 3-5cc of local anesthetic (e.g., 1% lidocaine or mepivicaine, 0.5% bupivicaine, or 1% etidocaine)

SYMBOL 183 \f "Symbol" \s 10 \h
extension tubing always makes it easier to fix the needle and perform the block

WRIST BLOCK: RADIAL NERVE

Anatomy/Function

SYMBOL 183 \f "Symbol" \s 10 \h
the radial nerve is the primary termination of the posterior cord of the brachial plexus

SYMBOL 183 \f "Symbol" \s 10 \h
the superficial terminal branch is purely sensory and travels lateral to the radial artery at the level of the wrist; about 7-8cm proximal to the wrist, branches to the dorsum of the hand are given off

SYMBOL 183 \f "Symbol" \s 10 \h
it provides sensation to the dorsal and radial side of the hand (snuffbox) and radial half of the forearm

Indications/Complications

SYMBOL 183 \f "Symbol" \s 10 \h
in combination with other blocks at the wrist, it can produce anesthesia of the hand distal to the MCP joints, particularly the fingers, for surgery that is to be short and does not need a tourniquet

SYMBOL 183 \f "Symbol" \s 10 \h
intravascular injection, hematoma and nerve injury are possible

Technique

SYMBOL 183 \f "Symbol" \s 10 \h
have the patient flex the wrist slightly and identify the flexor carpi radialis (FCR) tendon; the radial nerve lies lateral (radial side) to the artery between it and the FCR tendon

SYMBOL 183 \f "Symbol" \s 10 \h
using a ½-1" 22-25g block needle, insert it lateral to the artery between it and the FCR and direct it  0.5-1cm toward the nerve, a paresthesia may or may not be obtained, aspirate, and inject 3-5cc of local anesthetic (e.g., 1% lidocaine or mepivicaine, 0.5% bupivicaine, or 1% etidocaine)

SYMBOL 183 \f "Symbol" \s 10 \h
a subcutaneous field block at the level of the wrist across the dorsum of the wrist to the midline will catch the dorsal branches

SYMBOL 183 \f "Symbol" \s 10 \h
extension tubing always makes it easier to fix the needle and perform the block

WRIST BLOCK: ULNAR NERVE

Anatomy/Function

SYMBOL 183 \f "Symbol" \s 10 \h
the ulnar nerve is the primary termination of the medial cord of the brachial plexus

SYMBOL 183 \f "Symbol" \s 10 \h
it divides into a dorsal and palmar branch about 5cm proximal to the wrist; prior to this it lies between the flexor digitorum profundus and the flexor carpi ulnaris (FCU); at the wrist, it lies medial (ulnar side) to the ulnar artery between it and the tendon of the FCU 

SYMBOL 183 \f "Symbol" \s 10 \h
it provides sensation to the ulnar side of the hand (half of the 4th and all of the 5th finger)

Indications/Complications

SYMBOL 183 \f "Symbol" \s 10 \h
in combination with other blocks at the wrist, it can produce anesthesia of the hand distal to the MCP joints, particularly the fingers, for surgery that is to be short and does not need a tourniquet

SYMBOL 183 \f "Symbol" \s 10 \h
intravascular injection, hematoma and nerve injury are possible

Technique

SYMBOL 183 \f "Symbol" \s 10 \h
have the patient flex the wrist against slight resistance to identify the FCU and palpate the ulnar artery lateral to it; the ulnar nerve lies between them

SYMBOL 183 \f "Symbol" \s 10 \h
using a ½-1" 22-25g block needle, insert it directly toward the nerve, medial to the artery, often a paresthesia is obtained at a depth of 1-2cm, withdraw slightly (1mm, to avoid intraneural injection), aspirate, and inject 3-5cc of local anesthetic (e.g., 1% lidocaine or mepivicaine, 0.5% bupivicaine, or 1% etidocaine)

SYMBOL 183 \f "Symbol" \s 10 \h
extension tubing always makes it easier to fix the needle and perform the block

WRIST BLOCK: SUMMARY

Anatomy/Function

SYMBOL 183 \f "Symbol" \s 10 \h
the median nerve, created by the medial and lateral cords of the brachial plexus, provides sensation to the palmar surface of the hand (radial side) and the first three and a half fingers including the nail beds

SYMBOL 183 \f "Symbol" \s 10 \h
the radial nerve, the primary termination of the posterior cord of the brachial plexus, provides sensation to the dorsal and radial side of the hand (snuffbox) and radial half of the forearm

SYMBOL 183 \f "Symbol" \s 10 \h
the ulnar nerve, the primary termination of the medial cord of the brachial plexus, provides sensation to the ulnar side of the hand (half of the 4th and all of the 5th finger)

Indications/Complications

SYMBOL 183 \f "Symbol" \s 10 \h
a wrist block can produce anesthesia of the hand distal to the MCP joints, particularly the fingers, for surgery that is to be short and does not need a tourniquet

SYMBOL 183 \f "Symbol" \s 10 \h
intravascular injection, hematoma and nerve injury are possible

Technique

SYMBOL 183 \f "Symbol" \s 10 \h
median nerve: inject lateral to the palmaris longus tendon, between it and the flexor carpi ulnaris tendon

SYMBOL 183 \f "Symbol" \s 10 \h
radial nerve: inject lateral to the radial artery, between it and the flexor carpi radialis tendon; also superficial branches across the dorsum of the hand at the level of the wrist

SYMBOL 183 \f "Symbol" \s 10 \h
ulnar nerve: inject medial to the ulnar artery, between it and the flexor carpi ulnaris

INTERCOSTAL NERVE BLOCK

Anatomy/Function

SYMBOL 183 \f "Symbol" \s 10 \h
ventral branch of the thoracic spinal nerve; 11 intercostal nerves and 1 subcostal nerve (under the 12th rib); the neurovascular bundle travels under each rib with the nerve being most inferior; the bundle is just inside the internal intercostal muscle

SYMBOL 183 \f "Symbol" \s 10 \h
T1 and T2 send branches to the brachial plexus; T2 forms the intercostobrachial nerve which carries sensory information from the medial aspect of the upper arm

SYMBOL 183 \f "Symbol" \s 10 \h
the dorsal branch of the thoracic spinal nerves innervates the muscle and skin of the paraspinal region

SYMBOL 183 \f "Symbol" \s 10 \h
T6-T12 also innervates abdominal musces

Indications/Complications

SYMBOL 183 \f "Symbol" \s 10 \h
intercostal blocks are useful for post traumatic chest pain (especially rib fractures), pain management after thoracoabdominal surgery; and in conjunction with a celiac plexus block, it can be use for patients having upper abdominal surgery

SYMBOL 183 \f "Symbol" \s 10 \h
pneumothorax is always a concern (especially in those who would not tolerate it, e.g., bad COPDers) in addition to the usual intravascular injection, hematoma, and nerve injury; with intercostal blocks intravascular absorption is also concerning (pay attention to maximum doses and consider use of a vasoconstrictor); intrathecal injection is possible, albeit unlikely, due to the fact that the dural sleeve may extend some distance out along the nerve 

Technique

SYMBOL 183 \f "Symbol" \s 10 \h
the nerve can be blocked at any point along the rib from the midscapular to the anterior axillary line depending on where the pain is coming from

SYMBOL 183 \f "Symbol" \s 10 \h
using a ¾-2" 22-25g block needle, insert it perpendicular to the skin directly toward the rib; when bone is contacted, note the depth, pull the needle back slightly, and, using the other hand, pull the soft tissue caudally and walk off the inferior edge of the rib with the needle; advance the needle 2-3 mm to bring it into the subcostal groove near the nerve; aspirate and inject 3-5 cc of local anesthetic (note that larger volumes, e.g., 5-10 cc, have been shown to spread to the intercostal above and below; see Moorthy et al, Anesth Analg 1992; 75:389-91)

 INTERPLEURAL BLOCK - 1

Anatomy/Function

SYMBOL 183 \f "Symbol" \s 10 \h
instillation of local anesthetic into the pleural space for pain management was described initially in 1984 by Reiestad and Stromskag (RegAnesth 1986; 11:89)

SYMBOL 183 \f "Symbol" \s 10 \h
pharmacokinetics of intrapleural bupivicaine (±epinephrine) has been well studied 

SYMBOL 183 \f "Symbol" \s 10 \h
the actual mechanism of action is not known; proposed: retrograde effects on the intercostal nerves; diffusion posteriorly to block thoracic nerve roots and sympathetic ganglia (most likely); systemic absorption effects; local effects on pleural nerves

Indications/Complications

SYMBOL 183 \f "Symbol" \s 10 \h
may be useful for post operative pain following thoracic and upper abdominal procedures or post traumatic pain, particularly multiple rib fractures, especially where a chest tube is already present

SYMBOL 183 \f "Symbol" \s 10 \h
bilateral catheters can be placed, but there are obvious limits secondary to complications due to absorption

SYMBOL 183 \f "Symbol" \s 10 \h
pleural scarring, thickening, loculations, and effusions may interfere with recognition of the pleural space during placement of the catheter or with the success of the block

SYMBOL 183 \f "Symbol" \s 10 \h
surprisingly few complications reported; obviously, hematoma, intravascular injection, nerve injury, pneumothorax, and seizure from absorption are possible; up to 30cc of 0.5% bupivicaine with epinephrine (20cc without epi) seems safe in the absence of pleural inflammatory processes; duration of analgesia for 20cc of 0.5% bupivicaine with epi reported to be 6-24 h

SYMBOL 183 \f "Symbol" \s 10 \h
absorption seems to be increased with inflammatory pleural conditions

Technique
SYMBOL 183 \f "Symbol" \s 10 \h
position the patient so that the side to be blocked is up; identify the lower ribs at the mid scapular line (often the T7-8 interspace is used at the angle of the scapula); an epidural kit may be used for the procedure

SYMBOL 183 \f "Symbol" \s 10 \h
skin infiltration can be performed at this space with a 25g needle; nick the skin with a larger needle and introduce a 17g Tuohy needle with the bevel aimed cephalad just over the superior border of the rib 

 INTERPLEURAL BLOCK - 2

Technique (continued)
(#8 if you chose the T7-8 interspace) to avoid the neurovascular bundle; about 2-3mm beyond the rib, resistance corresponding to the posterior intercostal membrane may be appreciated

SYMBOL 183 \f "Symbol" \s 10 \h
remove the stylet and using a loss of resistance technique advance the needle slowly until the pleural space is identified by decreased resistance

SYMBOL 183 \f "Symbol" \s 10 \h
remove the syringe keeping a finger over the hub to avoid air entrainment and pass an epidural catheter; a transparent dressing will facilitate later inspections

SYMBOL 183 \f "Symbol" \s 10 \h
after negative aspiration and test dosing, the local anesthetic can be instilled with or without a subsequent continuous infusion, e.g., bupivicaine 20cc with epinephrine 1:200,000

SYMBOL 183 \f "Symbol" \s 10 \h
if a chest tube is already in place, instill the local anesthetic into the chest tube and clamp the tube for 20-30min to allow the local anesthetic to work

DEEP CERVICAL PLEXUS BLOCK - 1

Anatomy/Function

SYMBOL 183 \f "Symbol" \s 10 \h
the cervical plexus is formed by the anterior primary division of C1-4; with C1 having no cutaneous representation; the lesser occipital, greater auricular and suprascapular nerves are major cutaneous branches; the phrenic nerve is the main motor branch (respiratory depression is possible with a bilateral block) and other branches go to the neck muscles

SYMBOL 183 \f "Symbol" \s 10 \h
fluoroscopy is very helpful in identifying the proper level to block and avoiding complications

Indications/Complications

SYMBOL 183 \f "Symbol" \s 10 \h
may be useful for providing anesthesia for neck surgery, treatment of post operative, post traumatic or cancer pain, or as a diagnostic tool 

SYMBOL 183 \f "Symbol" \s 10 \h
in addition to hematoma, intravascular (especially vertebral artery) injection, nerve injury, intrathecal or epidural injection is possible due to the fact that the dural sleeve may extend for some distance laterally; additionally, respiratory depression may occur, if bilateral block (phrenic nerve) or unilateral block in a patient with COPD or other respiratory problem; a Horner's may also occur with sympathetic blockade

Technique

SYMBOL 183 \f "Symbol" \s 10 \h
the patient is supine with the face turned away from the side to be blocked

SYMBOL 183 \f "Symbol" \s 10 \h
the roots may be blocked near the tips of the transverse processes; identify the mastoid process and the C6 (Chaissagnac's) tubercle (which is at the level of the cricoid cartilage); draw a line between them, the line is just anterior to the insertion points

SYMBOL 183 \f "Symbol" \s 10 \h
1.5-2 cm (depending on neck length) caudal and 1 cm posterior to the mastoid process is the insertion site for C2; 1.5-2 cm below this point on the line is the insertion site for C3 (which is at the level of the hyoid bone); 1.5-2 cm below this is C4 which should be about the level of the thyroid cartilage

SYMBOL 183 \f "Symbol" \s 10 \h
a single needle approach (C3 or 4) or a three needle approach (C2,3,4) may be used

DEEP CERVICAL PLEXUS BLOCK - 2

Technique (continued)

SYMBOL 183 \f "Symbol" \s 10 \h
a 22-24g 2" block needle is inserted at the appropriate site and directed slightly caudal (which helps to avoid slipping off the transverse process and going too deep) to contact the tip of the transverse process (about 2-3 cm deep)

SYMBOL 183 \f "Symbol" \s 10 \h
all needles should be at about the same depth (the most shallow one touching bone is at the proper depth, the others may be too medial on the process toward the vertebral body)

SYMBOL 183 \f "Symbol" \s 10 \h
paresthesia is not sought (if obtained, C2: ear/posterior auricular; C3: neck; C4: shoulder or chest); aspirate and inject 3-5 cc of local anesthetic at each level if three level approach, 10 cc if single needle approach (digital pressure at the C5 level will help to impede caudal spread)

SUPERFICIAL CERVICAL PLEXUS BLOCK

Anatomy/Function

SYMBOL 183 \f "Symbol" \s 10 \h
the cervical plexus is formed by the anterior primary division of C1-4; with C1 having no cutaneous representation; the lesser occipital, greater auricular and suprascapular nerves are major cutaneous branches; the phrenic nerve is the main motor branch (respiratory depression is possible with a bilateral block), others go to the neck muscles

SYMBOL 183 \f "Symbol" \s 10 \h
with a superficial cervical plexus block, the motor branches are not affected

Indications/Complications

SYMBOL 183 \f "Symbol" \s 10 \h
may be useful for anesthesia for neck surgery during which no retraction of muscles is anticipated (no motor block!), treatment of post operative, post traumatic or cancer pain, or as a diagnostic tool 

SYMBOL 183 \f "Symbol" \s 10 \h
hematoma, intravascular injection or nerve injury is always possible 

Technique

SYMBOL 183 \f "Symbol" \s 10 \h
the patient is supine with the face turned away from the side to be blocked

SYMBOL 183 \f "Symbol" \s 10 \h
identify the posterior edge of the sternocleidomastoid (attempting to raise the head against resistance makes it more prominent)

SYMBOL 183 \f "Symbol" \s 10 \h
midway between its origin and insertion along the posterior border is the insertion point; using a 22-25g 1-2" block needle infiltrate 10 cc of local anesthetic from 2-3 cm superior to 2-3 cm inferior to this point to catch all the superficial cutaneous branches

THORACIC PARAVERTEBRAL NERVE BLOCK - 1

Anatomy/Function

SYMBOL 183 \f "Symbol" \s 10 \h
the thoracic nerve roots may be blocked as they emerge from the neuroforamina

SYMBOL 183 \f "Symbol" \s 10 \h
if one is not using fluoroscopy to verify the relationship between the dorsal spine and the underlying vertebral body and transverse process, remember that in the midthoracic level (T4-8), the dorsal spine is angulated such that it may be palpated two levels below its neuroforamen (one level in the upper and lower thoracic regions)

SYMBOL 183 \f "Symbol" \s 10 \h
one can count down from C7 or count up from L4 or T12

SYMBOL 183 \f "Symbol" \s 10 \h
due to dermatome overlap, it may be necessary to block three levels to obtain a satisfactory block

SYMBOL 183 \f "Symbol" \s 10 \h
a thoracic sympathetic block is usually obtained as well since the ganglia are just anterior to the neuroforamen along the lateral vertebral body

Indications/Complications

SYMBOL 183 \f "Symbol" \s 10 \h
may be useful for treatment of post operative or post traumatic thoracic pain; may be used as a diagnostic tool 

SYMBOL 183 \f "Symbol" \s 10 \h
in addition to hematoma, intravascular injection, nerve injury, and pneumothorax, intrathecal or epidural injection is possible due to the fact that the dural sleeve may extend for some distance laterally

Technique

SYMBOL 183 \f "Symbol" \s 10 \h
fluoroscopy is advised to ensure proper level of block and avoidance of the pleura and epidural and intrathecal spaces; position the patient prone (pillow under the chest may be helpful) or laterally with the side to be blocked up

SYMBOL 183 \f "Symbol" \s 10 \h
identify the dorsal spine of the level to be blocked; the spine is usually one level below (two levels if in midthoracic level) the appropriate transverse process; identify the interspace above (two interspaces above if midthoracic) and mark a point 3-4cm from the midline at a level corresponding to the upper part of the interspace

THORACIC PARAVERTEBRAL NERVE BLOCK - 2

Technique (continued)

SYMBOL 183 \f "Symbol" \s 10 \h
introduce a 22g spinal needle perpendicular to the skin; the transverse process should be contacted at a depth of about 4 cm; withdraw and redirect slightly medially and caudally and advance slowly about 2-3 cm deeper; if a paresthesia is obtained, withdraw 1 mm, aspirate and inject 5-8cc of local anesthetic; if no paresthesia is obtained despite several attempts, advance to the posterolateral border of the vertebral body, withdraw 1cm and inject 10 cc of local anesthetic as the needle is slowly withdrawn to the level of the transverse process (if fluoroscopy is used, the depth for the neuroforamina is easily identified)

LUMBAR PARAVERTEBRAL NERVE BLOCK

Anatomy/Function

SYMBOL 183 \f "Symbol" \s 10 \h
the lumbar nerve roots may be blocked as they emerge from the neuroforamina

SYMBOL 183 \f "Symbol" \s 10 \h
if one is not using fluoroscopy to verify the relationship between the dorsal spine and the underlying vertebral body and transverse process, remember that in the lumbar region, the dorsal spine is straight (unlike the highly angulated thoracic spines) such that the superior edge of the spine is at the level of the corresponding transverse process

SYMBOL 183 \f "Symbol" \s 10 \h
one can count from L4 to identify the appropriate level

Indications/Complications

SYMBOL 183 \f "Symbol" \s 10 \h
may be useful for treatment of post operative or post traumatic pain; also may be used as a diagnostic tool for painful conditions involving the lumbar plexus (e.g., lumbar radiculopathy)

SYMBOL 183 \f "Symbol" \s 10 \h
in addition to hematoma, intravascular injection, and nerve injury, intrathecal or epidural injection is possible due to the fact that the dural sleeve may extend for some distance laterally

Technique

SYMBOL 183 \f "Symbol" \s 10 \h
position the patient laterally or prone with a pillow under the abdomen to flatten the back; fluoroscopy is very helpful

SYMBOL 183 \f "Symbol" \s 10 \h
identify the dorsal spine of the level to be blocked, the superior aspect of the spine is at the level of its transverse process; mark a point 4 cm from the midline at this level

SYMBOL 183 \f "Symbol" \s 10 \h
advance a 22g spinal needle perpendicular to the skin until the transverse process is contacted (depth about 4-5 cm), withdraw and redirect medially and caudally advancing slowly another 3 cm which should place the needle at the level of the neuroforamen; if paresthesia is obtained, withdraw 1mm, aspirate, and inject 5-8cc of local anesthestic (e.g., 0.5% bupivicaine); alternatively one could direct the needle at the transverse process below (inferior border of the dorsal spine) and direct it medially and cephalad

SYMBOL 183 \f "Symbol" \s 10 \h
if no paresthesia is obtained after several attempts, inject 10cc of local anesthetic 3cm deep to the transverse process (or at the level of the neuroforamen on fluoro)

POSTERIOR DIVISION NERVE BLOCK

Anatomy/Function

SYMBOL 183 \f "Symbol" \s 10 \h
the medial and lateral branches of the dorsal rami of the spinal nerve roots provide motor and sensory innervation for the paraspinal region

SYMBOL 183 \f "Symbol" \s 10 \h
these branches can be blocked with a fairly simple and nonspecific procedure which floods the region posterior to the lamina of the vertebral arch with local anesthetic

Indications/Complications

SYMBOL 183 \f "Symbol" \s 10 \h
may be useful for treatment of post operative or post traumatic pain, particularly where myofascial pain syndromes are a significant contributor; especially may be useful in combination with a physical therapy program by decreasing pain allowing exercise and manipulations to be done; also may be used as a diagnostic tool for painful conditions in which the etiology is unclear

SYMBOL 183 \f "Symbol" \s 10 \h
in addition to hematoma, intravascular injection, and nerve injury, intrathecal or epidural injection is possible, although unlikely

Technique

SYMBOL 183 \f "Symbol" \s 10 \h
position the patient laterally or prone 

SYMBOL 183 \f "Symbol" \s 10 \h
identify the dorsal spine of the level to be blocked, note the superior aspect of the spine and mark a point 1-2 cm from the midline at this level

SYMBOL 183 \f "Symbol" \s 10 \h
advance a 1.5-2.5" 22-25g block needle perpendicular to the skin or slightly medial until the lamina is contacted (depth about 2-5 cm depending on the size and obesity of the patient), aspirate and inject a 1-2 cc test dose of local anesthestic (e.g., 0.25% bupivicaine) and if no effect, inject an additional 3-5 cc of local anesthetic

SYMBOL 183 \f "Symbol" \s 10 \h
this is most easily performed in the lumbar region, fortunately however, this is usually the location that patients have as their primary area of involvement

FACET NERVE BLOCK

Anatomy/Function

SYMBOL 183 \f "Symbol" \s 10 \h
although intraarticular facet (zygapophyseal joint) injections can be done to determine if facet arthropathy is the cause of a patient's pain, facet nerve blocks are more useful if neurolysis is to be entertained

SYMBOL 183 \f "Symbol" \s 10 \h
sensation is from the median branch of the posterior division of two (occasionally three) levels; for example, the L4-5 facet is supplied by the L3, L4 and L5 levels (primarily from L3 and L4), as well as from the sinuvertebral nerve of Luschka and the anterior branch of the spinal nerves

SYMBOL 183 \f "Symbol" \s 10 \h
the L3 median branch travels over the superior medial aspect of the L4 transverse process to send a branch up to the L3-4 facet joint and down to the L4-5 facet joint, L4 over the L5 process, L5 over the alar wing of S1

SYMBOL 183 \f "Symbol" \s 10 \h
the most common areas for facet arthropathy are the L4-5 and L5-S1 facets

Indications/Complications

SYMBOL 183 \f "Symbol" \s 10 \h
may be used as a diagnostic block in patients with low back or sacral pain or as a therapeutic block (neurolysis after significant pain reduction with a diagnostic block)

SYMBOL 183 \f "Symbol" \s 10 \h
in addition to hematoma, intravascular injection, and nerve injury, intrathecal or epidural injection is possible with too deep needle placement (slippage off the transverse process)

Technique

SYMBOL 183 \f "Symbol" \s 10 \h
fluoroscopy is essential

SYMBOL 183 \f "Symbol" \s 10 \h
position the patient prone with a pillow under the abdomen to flatten the back

SYMBOL 183 \f "Symbol" \s 10 \h
identify the transverse process on either side of the facet joint to be blocked; 5-8 cm lateral to the midline and slightly caudal to the transverse process; using a 22g spinal needle (5-6" may be needed in obese or large patients) directed toward the superior and medial aspect of each transverse process where it joins with the superior articulating process; an oblique view may be helpful to ensure proper needle placement

SYMBOL 183 \f "Symbol" \s 10 \h
aspirate and inject 1.5-3 cc of local anesthetic, e.g., 0.5% bupivicaine (larger volumes will diffuse to involve the nerve root and diminish selectivity)

FACET JOINT INJECTION

Anatomy/Function

SYMBOL 183 \f "Symbol" \s 10 \h
although intraarticular facet (zygapophyseal joint) injections can be done to determine if facet arthropathy is the cause of a patient's pain, facet nerve blocks are more useful if neurolysis is to be entertained

SYMBOL 183 \f "Symbol" \s 10 \h
sensation is from the median branch of the posterior division of two (occasionally three) levels; for example, the L4-5 facet is supplied by the L3, L4 and L5 levels (primarily from L3 and L4), as well as from the sinuvertebral nerve of Luschka and the anterior branch of the spinal nerves

SYMBOL 183 \f "Symbol" \s 10 \h
the most common areas for facet arthropathy are the L4-5 and L5-S1 facets

SYMBOL 183 \f "Symbol" \s 10 \h
due to their orientation, facet joint injections are quite difficult in the cervical and thoracic region; in the lumbar region, the joints are aligned almost sagittally

Indications/Complications

SYMBOL 183 \f "Symbol" \s 10 \h
may be used as a diagnostic block in patients with low back or sacral pain 

SYMBOL 183 \f "Symbol" \s 10 \h
hematoma, intravascular injection, and nerve injury always possible, although very unlikely with fluoroscopic guidance

Technique

SYMBOL 183 \f "Symbol" \s 10 \h
fluoroscopy is essential

SYMBOL 183 \f "Symbol" \s 10 \h
position the patient prone with a pillow under the abdomen to flatten the back

SYMBOL 183 \f "Symbol" \s 10 \h
identify the facet joint to be injected; 3-4 cm lateral to the midline at the caudal aspect of the posterior spine; a22 g spinal needle (5-6" may be needed in obese or large patients) is directed toward the joint; a somewhat "cork-like" feel is obtained when the joint is entered; an oblique view may be helpful to facilitate proper needle placement

SYMBOL 183 \f "Symbol" \s 10 \h
aspirate and inject 1 cc of local anesthetic (hypertonic 5% saline 0.5 cc may be used as a provocative maneuver); larger volumes may leak out of the joint space and make the block less selective by involving nerve roots

SPLANCHNIC BLOCK

Anatomy/Function

SYMBOL 183 \f "Symbol" \s 10 \h
the greater (T7-9, but may be as high as T3 and as low as T10), lesser (T11 and sometimes T12) and least splanchnic (T12) nerves are formed from thoracic sympathetic preganglionic fibers; there may also be an accessory splanchnic nerve (T12)

SYMBOL 183 \f "Symbol" \s 10 \h
distal to the diaphragm the greater and lesser fuse and end in the celiac plexus; the least splanchnic follows a similar course and ends in the preaortic ganglia

SYMBOL 183 \f "Symbol" \s 10 \h
it contains visceral afferents which carry nociceptive impulse from upper abdominal organs

Indications/Complications

SYMBOL 183 \f "Symbol" \s 10 \h
the block is primarily used for treatment of intraabdominal pain due to malignancy or conditions such as pancreatitis; although it has not been looked at rigorously, addition of a splanchnic block to general anesthesia or other regional technique, such as an epidural, may improve preemptive effects by decreasing the stress response; a bilateral block must be performed to have any efficacy

SYMBOL 183 \f "Symbol" \s 10 \h
a celiac plexus block is of equal efficacy

SYMBOL 183 \f "Symbol" \s 10 \h
hematoma, intravascular injection, nerve injury, inadvertent epidural or intrathecal injection, pneumothorax, and postural hypotension are possible

Technique

SYMBOL 183 \f "Symbol" \s 10 \h
fluoroscopy is advised to make it easier to localize the needle tip

SYMBOL 183 \f "Symbol" \s 10 \h
place the patient prone with a pillow under the abdomen to flatten the upper lumbar region; identify the L1 dorsal spine

SYMBOL 183 \f "Symbol" \s 10 \h
7-8 cm from the midline at this level, just below the 12th rib, is the insertion point; direct a 22g spinal needle (5-6" may be needed if the patient is obese or large) until it hits the L1 transverse process (depth of 4-5 cm); withdraw slightly and redirect the needle cephalad and medially to contact the T12 vertebral body (at a level corresponding to the cephalad aspect of the T12 dorsal spine)

SYMBOL 183 \f "Symbol" \s 10 \h
note the depth at which you hit the vertebral body; withdraw the needle almost to the superficial tissues and redirect it to end up at the anterolateral surface of the vertebral body where the nerves are (facing the bevel toward the body may help allow it to slide off into the proper position; aspirate and inject 10cc of local anesthetic

CELIAC PLEXUS BLOCK - 1

Anatomy/Function

SYMBOL 183 \f "Symbol" \s 10 \h
it contains visceral afferents, efferent sympathetics, and preganglionic parasympathetics; it results from the fusion of two celiac and several smaller ganglia

SYMBOL 183 \f "Symbol" \s 10 \h
it receives contributions from the splanchnic nerves (T5-12, sometimes as high as T3); an epidural block of these levels will also provide analgesia for visceral pain

Indications/Complications

SYMBOL 183 \f "Symbol" \s 10 \h
the block is primarily used for treatment of intraabdominal pain due to malignancy or chronic conditions such as pancreatitis; although it has not been looked at rigorously, addition of a celiac plexus block to general anesthesia or other regional technique, such as an epidural, may improve preemptive effects by decreasing the stress response

SYMBOL 183 \f "Symbol" \s 10 \h
a bilateral splanchnic block or epidural block of T5-12 is of equal efficacy

SYMBOL 183 \f "Symbol" \s 10 \h
hematoma, intravascular injection, nerve injury, diaphragmatic irritation (shoulder pain), inadvertent epidural or intrathecal injection, pneumothorax, and postural hypotension are possible

Technique

SYMBOL 183 \f "Symbol" \s 10 \h
fluoroscopy is advised; place the patient prone (a pillow under the abdomen may flatten the lumbar region); identify the L1 dorsal spine

SYMBOL 183 \f "Symbol" \s 10 \h
the insertion point is 7-8 cm from the midline just below the 12th rib at a level corresponding to the caudal aspect of the L1 process; direct a 22g 4-6" spinal needle at about a 30-45º angle to contact the lateral vertebral body; if the L1 transverse process is hit (depth 4-5 cm), redirect cephalad or caudad to pass by it (try not to end up too far cephalad or caudad); proceed slowly deeper to the process to avoid spearing a nerve root

SYMBOL 183 \f "Symbol" \s 10 \h
when the lateral vertebral body is found, note the depth, pull the needle out almost to skin and redirect at a 45-60º angle to slide off the lateral body and have the needle tip just deep to the anterior aspect of the body (anterior to the aorta, about 3 cm deeper than where the lateral body was first contacted); aspirate and incrementally inject 20-30cc of a dilute local anesthetic, e.g., 0.25% bupivicaine; if a neurolytic block is to be done, dye should be used first to ensure localization anterior to the vertebral body

CELIAC PLEXUS BLOCK - 2

Technique (continued)

SYMBOL 183 \f "Symbol" \s 10 \h
many advise a bilateral approach especially when a neurolytic procedure is being performed; if unilateral is done, the left side is typically chosen to avoid the vena cava which is near the anterolateral vertebral body on the right

SYMBOL 183 \f "Symbol" \s 10 \h
some have advocated a transaortic approach, but reasonable success rates (70-90%) are possible without going through the aorta

LUMBAR SYMPATHETIC BLOCK - 1

Anatomy/Function

SYMBOL 183 \f "Symbol" \s 10 \h
the lumbar sympathetic ganglia lie along the anterolateral aspect of the vertebral bodies medial to the psoas muscle; they are a continuation of the thoracic sympathetic chain

SYMBOL 183 \f "Symbol" \s 10 \h
L1 sends fibers to the celiac plexus; most of the sympathetic outflow goes through L2-4, particularly through the "gateway" L2 ganglion (which is typically the level blocked with a single needle technique)

Indications/Complications

SYMBOL 183 \f "Symbol" \s 10 \h
primarily it has been used for diagnosis and treatment of sympathetically-maintained pain involving the leg, but it has been used for numerous other pain conditions as well as for vasospastic conditions

SYMBOL 183 \f "Symbol" \s 10 \h
hematoma, intravascular injection, nerve injury, inadvertent epidural or intrathecal injection, and postural hypotension are possible; associated lumbar somatic root block is common

Technique

SYMBOL 183 \f "Symbol" \s 10 \h
fluoroscopy is advised to localize the needle tip

SYMBOL 183 \f "Symbol" \s 10 \h
place the patient prone with a pillow under the abdomen to flatten the lumbar region; identify the L2-4 dorsal spines; one, two or three needle techniques have been described (a single needle tecnique will be described below)

SYMBOL 183 \f "Symbol" \s 10 \h
the insertion point is 7-8 cm from the midline at a level corresponding to the caudal aspect of the L2 process; direct a 22g 4-6" spinal needle at about a 30-45º angle to contact the lateral aspect of the L2 body; if the L2 transverse process is hit (depth 4-5 cm), redirect cephalad or caudad to pass by it (proceed slowly to avoid spearing a nerve root)

SYMBOL 183 \f "Symbol" \s 10 \h
when the lateral vertebral body is found, note the depth, pull the needle out almost to skin and redirect at a 50-60º angle to slide or walk off the lateral body and have the needle tip end up just deep to the anteriolateral aspect of the body (about 3 cm deeper than where the lateral body was first contacted); aspirate and incrementally inject 10-15 cc of a dilute local anesthetic, e.g., 1% lidocaine or 0.25% bupivicaine (5 cc at each level, if a three needle technique is used)

LUMBAR SYMPATHETIC BLOCK - 2

Technique (continued)

SYMBOL 183 \f "Symbol" \s 10 \h
another approach starts only 3-4 cm from midline and requires a steeper angle to reach the proper endpoint at the anterolateral vertebral body (hitting more lateral structures, such as the kidney, will be lessened by this approach); a shorter needle, e.g., 3.5", may be used for this approach

ILIOHYPOGASTRIC AND ILIOINGUINAL NERVE BLOCKS - 1

Anatomy/Function - iliohypogastric

SYMBOL 183 \f "Symbol" \s 10 \h
the iliohypogastric nerve originates from L1 (sometimes T12 as well)

SYMBOL 183 \f "Symbol" \s 10 \h
at the level of the iliac crest, it sends off a lateral, iliac branch to the posterior gluteal region which penetrates both oblique muscles immediately and an anterior, hypogastric branch to the lower abdomen above the pubis which lies between the oblique muscles at the level of the anterior superior iliac spine (ASIS)

SYMBOL 183 \f "Symbol" \s 10 \h
it occasionally anastomoses with the ilioinguinal nerve and both can be blocked with the technique describe below

Anatomy/Function - ilioinguinal

SYMBOL 183 \f "Symbol" \s 10 \h
the ilioinguinal nerve originates from L1 (sometimes T12 as well)

SYMBOL 183 \f "Symbol" \s 10 \h
at the level of the ASIS, it penetrates the internal oblique and runs between it and the external oblique muscle

SYMBOL 183 \f "Symbol" \s 10 \h
after sending small branches to the abdominal wall musculature along the way, it travels through the inguinal ring and terminates as the scrotal or labial nerve providing sensation to the medial inguinal area and the scrotum or mons pubis and the lateral aspect of the labia

Indications/Complications

SYMBOL 183 \f "Symbol" \s 10 \h
may be used in combination with general anesthesia to provide pain relief for sugery in the area (e.g., inguinal herniorrhaphy or orchidopexy), to supplement local anesthesia for such surgery, or as a treatment for pain conditions involving the area, such as active herpes zoster, postherpetic neuralgia, iliohypogastric or ilioinguinal neuralgia and incisional neuromas

SYMBOL 183 \f "Symbol" \s 10 \h
hematoma, intravascular injection, and nerve injury are always possible

ILIOHYPOGASTRIC AND ILIOINGUINAL NERVE BLOCKS - 2

Technique

SYMBOL 183 \f "Symbol" \s 10 \h
place the patient supine and identify the anterior superior iliac spine (ASIS)

SYMBOL 183 \f "Symbol" \s 10 \h
the insertion point is 2.5-3 cm along the line from the ASIS to the umbilicus; direct a 22-25g ¾-2" needle perpendicular to the skin or toward the medial surface of the iliac wing; when the aponeurosis of the oblique muscles is penetrated, aspirate and inject about 10 cc of local anesthetic in a fan-like pattern, not only cephalad and caudad, but also superficial and deep

SYMBOL 183 \f "Symbol" \s 10 \h
a paresthesia need not be sought; since the nerve position may be somewhat indeterminate, volume and the fan-like pattern of infiltration is the key to a successful block

GENITOFEMORAL NERVE BLOCK

Anatomy/Function

SYMBOL 183 \f "Symbol" \s 10 \h
the genitofemoral (L1-2) divides into genital (external spermatic) and femoral (lumboinguinal) branches after piercing the psoas muscle

SYMBOL 183 \f "Symbol" \s 10 \h
in men, the genital branch travels with the spermatic cord and sends motor branches to the cremaster and dartos muscles and sensory branches to the scrotum; in women, it sends branches to the round ligament and labium majora 

SYMBOL 183 \f "Symbol" \s 10 \h
the femoral branch travels with the femoral artery and supplies a small area of the anterior thigh below the inguinal ligament

Indications/Complications

SYMBOL 183 \f "Symbol" \s 10 \h
may be used in combination with general anesthesia to provide pain relief for sugery in the area (e.g., inguinal herniorrhaphy or orchidopexy), to supplement local anesthesia for such surgery, or as a treatment for pain conditions involving the area, such as active herpes zoster, postherpetic neuralgia, genitofemoral neuralgia and incisional neuromas

SYMBOL 183 \f "Symbol" \s 10 \h
hematoma, intravascular injection, and nerve injury are always possible

Technique

SYMBOL 183 \f "Symbol" \s 10 \h
place the patient supine and identify the inguinal ligament

SYMBOL 183 \f "Symbol" \s 10 \h
the insertion point for the femoral branch is just caudal to the junction of the medial and middle third of the ligament and for the genital branch, just lateral to the pubic spine

SYMBOL 183 \f "Symbol" \s 10 \h
direct a 22-25g ¾-2" needle perpendicular to the skin into the subcutaneous tissues at the injection sites, aspirate and inject about 5 cc of local anesthetic in a fan-like pattern at each location

LATERAL FEMORAL CUTANEOUS NERVE BLOCK

Anatomy/Function

SYMBOL 183 \f "Symbol" \s 10 \h
the lateral femoral cutaneous nerve, formed from the posterior divisions of L2-3, emerges under the inguinal ligament slightly medial and caudal to the anterior superior iliac spine (ASIS); prior to this point it lies deep to the external oblique aponeurosis and the internal oblique insertion

SYMBOL 183 \f "Symbol" \s 10 \h
it provides sensation for the lateral aspect of the thigh; pain in this region from impingement of the nerve where it emerges from under the inguinal ligament is known as meralgia paresthetica and is often precipitated by obesity and pregnancy

Indications/Complications

SYMBOL 183 \f "Symbol" \s 10 \h
may be used in combination with general anesthesia to provide pain relief for sugery in the area (e.g., hip surgery or skin graft harvesting) or as a treatment for pain conditions involving the area, such as active herpes zoster, postherpetic neuralgia, meralgia paresthetica and incisional neuromas

SYMBOL 183 \f "Symbol" \s 10 \h
hematoma, intravascular injection, and nerve injury are always possible

Technique

SYMBOL 183 \f "Symbol" \s 10 \h
place the patient supine and identify the ASIS

SYMBOL 183 \f "Symbol" \s 10 \h
the insertion point is 2-2.5 cm medial to the ASIS; direct a 22-25g ¾-2" needle slightly toward the iliac wing, when the oblique muscle aponeurosis is penetrated (deep to the internal oblique insertion), aspirate and inject about 5-10 cc of local anesthetic in a fan-like pattern

SYMBOL 183 \f "Symbol" \s 10 \h
a second approach is to insert the needle under the inguinal ligament about 2-2.5 cm below and just medial to the ASIS and to direct it cephalad about 1-2 cm under the inguinal ligament medial to the ASIS

SYMBOL 183 \f "Symbol" \s 10 \h
a third approach is to insert the needle 2-2.5 cm below and just medial to the ASIS, but to direct the needle perpendicular to the skin and inject when the fascia lata is penetrated; depth till paresthesia is typically 1-3 cm

LUMBOSACRAL PLEXUS BLOCK - 1

Anatomy/Function

SYMBOL 183 \f "Symbol" \s 10 \h
the lumbosacral plexus is formed from the anterior branches of T12-S3; it lies in a fascial compartment superficial to the psoas major muscle and deep to the quadratus lumborum muscle (QL)

SYMBOL 183 \f "Symbol" \s 10 \h
the nerves of the lumbosacral plexus include the following: iliohypogastric (T12-L1), ilioinguinal (T12-L1), genitofemoral (L1-2), lateral femoral cutaneous (L2-3), femoral (L2-4, posterior division), obturator (L2-4, anterior division), superior (L4-5/S1) and inferior (L4-5/S1-2) gluteals, posterior femoral cutaneous (S1-3), sciatic (common peroneal and tibial, L4-5/S1-3), piriformis (S1-2), pudendal (S2-3), inferior medial cluneal (S2-3), quadratus femoris (L4-5/S1), gemellus inferior (L4-5/S1) and superior (L5/S1-2), and obturator internus (L5/S1-2)

SYMBOL 183 \f "Symbol" \s 10 \h
the lumbosacral plexus takes care of motor and sensory function for the lower portion of the abdomen, part of the genital region, and the legs

Indications/Complications

SYMBOL 183 \f "Symbol" \s 10 \h
the posterior approach to the lumbosacral plexus can provide anesthesia for most of one leg (preferably for surgery involving the hip/thigh/knee area); the following nerves are blocked: genitofemoral, lateral femoral cutaneous, femoral, obturator, and the sciatic and posterior femoral cutaneous incompletely (surgery on the lower leg and foot may require additional peripheral nerve blocks); thus, it is a viable alternative in those patients having leg surgery who cannot tolerate the sympathectomy associated with epidural or spinal anesthesia and it may be useful for postoperative pain management particularly when a catheter is placed to allow a continuous block

SYMBOL 183 \f "Symbol" \s 10 \h
hematoma, intravascular injection, local anesthetic toxicity from absorption, and nerve injury are always possible; intrathecal or epidural injection or injury to intrabdominal contents can also occur

LUMBOSACRAL PLEXUS BLOCK - 2

Technique

SYMBOL 183 \f "Symbol" \s 10 \h
the patient may be sitting, slightly leaning forward or be in a lateral position with the side to be blocked up; identify the iliac crest, L4-5 interspace, and L4 transverse process; 4-5 cm from the midline just caudal to the L4 transverse process is the insertion point which overlies the L5 transverse process

SYMBOL 183 \f "Symbol" \s 10 \h
using a 5-6" 22g spinal needle or 17-18g Tuohy needle (if catheter placement is desired) directed perpendicular to the skin and carefully advanced to the L5 transverse process (depth 4-5 cm); redirect the needle cephalad over the top of the L5 transverse process and into the QL

SYMBOL 183 \f "Symbol" \s 10 \h
remove the stylet and use a loss of resistance technique to ascertain when the needle has entered the fascial space deep to the QL; a paresthesia or nerve stimulator is helpful in determining proper placement; aspirate and incrementally inject 20-50 cc of local anesthetic (e.g., 0.25% bupivicaine); for pain management post operatively 20 cc of a more dilute local anesthetic (e.g., 0.125-0.25% bupivicaine) may be used

SPINAL CORD ANATOMY FOR NEURAL BLOCKADE - 1

Anatomy/Function

SYMBOL 183 \f "Symbol" \s 10 \h
there are 33 vertebral bodies: 7 cervical, 12 thoracic, 5 lumbar, 5 sacral (fused early in life), and 4 coccygeal (fused into the coccyx) 

SYMBOL 183 \f "Symbol" \s 10 \h
the typical "individual" vertebral body has a body (the large anterior portion) and a posterior vertebral arch attached to the body by pedicles (the spinal cord passes through and is protected by the arch); the transverse process extends laterally from the lamina, the junction of the pedicle and the arch; the midline posterior extension of the fused laminae is the posterior spinous process

SYMBOL 183 \f "Symbol" \s 10 \h
if one is not using fluoroscopy to verify the relationship between the dorsal spine and the underlying vertebral body and transverse process, remember that in the midthoracic level (T4-8), the dorsal spine is angulated such that it may be palpated up to two levels below its neuroforamen (one level in the upper and lower thoracic regions, while at T1, T2, and L2-5, the spines are nearly horizontal)

SYMBOL 183 \f "Symbol" \s 10 \h
between each verterbral body is an intervertebral disc which is made up of a central nucleus pulposus and outer annulus fibrosis; the discs are thickest in the lumbar region and thinnest in the mid-thoracic region; contributing somewhat to the lordosis in the cervical and lumbar regions is the fact that the disc is thicker anteriorly in these segments

SYMBOL 183 \f "Symbol" \s 10 \h
the anterior and posterior longitudinal ligaments provide additional support to the spinal column; posteriorly in the midline is the supraspinous ligament (C7 to the sacrum), the interspinous ligament (running between the dorsal spines) and the ligamentum flavum (attached to the laminae above and below); the latter three ligaments are thickest in the lumbar region

SYMBOL 183 \f "Symbol" \s 10 \h
the epidural space is a potential space which contains blood vessels (more numerous laterally) and fat; it may not be continuous vertically or horizontally; the depth of the space varies depending on the level: narrowest at the takeoff for the brachial plexus and lumbar plexus (at least untill L2 where the cord ends); thus it ranges from 0.5-0.8 cm in the lower lumbar segments to 0.2 cm in the cervical segments

SPINAL CORD ANATOMY FOR NEURAL BLOCKADE - 1

Anatomy/Function (continued)

SYMBOL 183 \f "Symbol" \s 10 \h
the space between the dura and the arachnoid layers provides the potential for a subdural (not intrathecal) injection that can track cephalad with minimal volumes to produce significant blocks with attendant complications

SYMBOL 183 \f "Symbol" \s 10 \h
it is safest to enter the intrathecal space below L2 (end of the cord and beginning of the cauda equina); the subarachnoid space ends at about S2 (thus may be reached with a caudal)

EPIDURAL BLOCK - 1

Anatomy/Function

SYMBOL 183 \f "Symbol" \s 10 \h
the epidural space is a potential space which contains blood vessels (more numerous laterally) and fat; it may not be continuous vertically or horizontally

SYMBOL 183 \f "Symbol" \s 10 \h
the depth of the space varies depending on the level: narrowest at the takeoff for the brachial plexus and lumbar plexus (at least untill L2 where the cord ends); thus it ranges from 0.5-1 cm in the lower lumbar segments to 0.2 cm in the cervical segments

SYMBOL 183 \f "Symbol" \s 10 \h
the epidural space ends at about S2 (thus may be reached with a caudal)

SYMBOL 183 \f "Symbol" \s 10 \h
since the nerve roots pass through the epidural space on their way to the periphery, an epidural injection provides a way to obtain a block similar to that from a spinal (albeit slower in onset and requiring much higher volumes of local anesthetic)

Indications/Complications

SYMBOL 183 \f "Symbol" \s 10 \h
may be used to provide anesthesia for surgical procedures below the diaphragm, as an adjunct to general anesthesia, or for pain management of numerous acute and chronic pain conditions

SYMBOL 183 \f "Symbol" \s 10 \h
complications directly related to the needle placement include hematoma (superficial and epidural), infection (particularly epidural abscess), nerve injury, dural puncture, and disc injury; most are directly due to lack of familiarity with anatomy or poor technique

SYMBOL 183 \f "Symbol" \s 10 \h
complications due to the local anesthetic/vasopressor include inadvertent intravascular (seizure and cardiac arrest) or intrathecal (total spinal) injection, sympathetic blockade with high enough blocks (remember the rule of 2-3 levels above the sensory block for sympathectomy is not reliable), loss of cardioaccelerator fibers, potential for respiratory distress if high enough thoracic levels particularly in patients with increased work of breathing (e.g., COPDers)

Technique

SYMBOL 183 \f "Symbol" \s 10 \h
the patient may be on his or her side or sitting up if the anatomy is hard to identify; flexion of the spine helps to open the interspaces

SYMBOL 183 \f "Symbol" \s 10 \h
identify the L4-5 interspace (level of the iliac crest); typically the L3-4 or 4-5 space is used to be below the cord level; the epidural space is also thickest in this region

EPIDURAL BLOCK - 2

Technique (continued)
SYMBOL 183 \f "Symbol" \s 10 \h
infiltrate local anesthetic just below the cephalad dorsal spine of the interspace chosen (some prefer to perform almost bilateral posterior division nerve blocks to provide good pain relief for the procedure); advance a 17g Tuohy needle (the most common used, smaller if a catheter is not to be placed) in the midline under the cephalad dorsal spine and seat it into the underlying ligaments (care must be taken not to be too cavalier with this step, since in thin patients, the epidural space may be as little as 3 cm deep)

SYMBOL 183 \f "Symbol" \s 10 \h
a loss of resistance technique (or some variation) will identify the epidural space; often a gritty sensation may be felt when passing through the ligamentum flavum

SYMBOL 183 \f "Symbol" \s 10 \h
in some patients (particularly the elderly with highly calcified midline ligaments) a paramedian approach is advisable

SYMBOL 183 \f "Symbol" \s 10 \h
once the epidural space is found, a test dose should be used to ensure that one is not injecting intravascularly or intrathecally; the standard test dose is 3 cc of 1.5% lidocaine with 1:200,000 (15mcg) epinephrine, but remember that none is foolproof (although the 45mg of lidocaine with 15mcg of epinephrine is the gold standard, it may be problemmatic in the pediatric, elderly, or laboring populations, and in patients on beta blockers and probably calcium entry blockers)

SYMBOL 183 \f "Symbol" \s 10 \h
if the test dose is performed prior to catheter placement, it may be adviseable to repeat it after catheter placement or carefully dose the local anesthetic incrementally (3-5 cc at a time) until the level desired is achieved; this way each incremental dose is a "test dose" (it cannot be considered standard of care to inject a larger amount of local anesthetic, e.g., SYMBOL 179 \f "Symbol"10 cc, since this is when you can get into trouble if the catheter has migrated intravascularly or intrathecally); if faster onset is desired, one can consider local anesthetics with faster onset, adding sodium bicarbonate, or using a combined spinal/epidural with a needle-through-needle technique 

SYMBOL 183 \f "Symbol" \s 10 \h
the dose of local anesthetic is dependent upon numerous factors, such as level of injection, age of the patient, and pregnancy, but mostly on the effect that one wants to achieve, such as whether you want just analgesia or the equivalent of a spinal block; typical volumes range from 20-25 cc in adult patients, 15-20 cc in pregnant patients (the reader is advised to refer to an appropriate textbook for a full discussion)

 SPINAL BLOCK - 1

Anatomy/Function

SYMBOL 183 \f "Symbol" \s 10 \h
the subarachnoid or intrathecal space extends to about S2 and the spinal cord ends at about L1-2; therefore, a spinal performed below L2 will have less likelihood of causing injury due to ability of the free-floating cauda equina to move away from the needle

SYMBOL 183 \f "Symbol" \s 10 \h
for a spinal, the needle penetrates the skin and subcutaneous tissues (fat), supraspinous ligament, interspinous ligament, ligamentum flavum, epidural space, and the dura; with a paramedian approach, the supraspinous and interspinous ligaments are avoided (lumbar aponeurosis and paraspinal muscles are penetrated instead)

SYMBOL 183 \f "Symbol" \s 10 \h
a small amount of local anesthetic instilled directly into the subarachnoid space will produce both sensory and motor block

Indications/Complications

SYMBOL 183 \f "Symbol" \s 10 \h
may be used to provide anesthesia for surgical procedures below the diaphragm or for pain management of numerous acute and chronic pain conditions

SYMBOL 183 \f "Symbol" \s 10 \h
complications directly related to the needle placement include hematoma (superficial and epidural), infection, nerve injury, especially cauda equina syndrome and arachnoiditis, spinal headache and disc injury; many of these  are directly due to the lack of familiarity with anatomy or poor technique

SYMBOL 183 \f "Symbol" \s 10 \h
complications due to the local anesthetic/vasopressor include high spinal, sympathetic blockade with high enough blocks (remember the rule of 2-3 levels above the sensory block for sympathectomy is not reliable), loss of cardioaccelerator fibers, potential for respiratory distress if high enough thoracic levels particularly in patients with increased work of breathing (e.g., COPDers)

SYMBOL 183 \f "Symbol" \s 10 \h
remember that above T2-3 is C4-5 when testing for sensory level (C5-T1 goes out to the arms), so if one has a level up that high, ask if the patient has bilateral arm/hand numbness (unilateral could be from the automatic BP cuff!)

Technique

SYMBOL 183 \f "Symbol" \s 10 \h
the patient may be on his or her side or sitting up if the anatomy is hard to identify; flexion of the spine helps to open the interspaces; extra care taken in assuring proper positioning makes the spinal an 

 SPINAL BLOCK - 2

Technique (continued)

easy procedure to perform; a jackknife position (with a hypobaric mixture) is used primarily for anorectal surgery

SYMBOL 183 \f "Symbol" \s 10 \h
identify the L4-5 interspace (level of the iliac crest); typically the L2-3, L3-4 or 4-5 space is used to be below the cord level; a median or paramedian approach can be used (2-3 cm from midline and even with the dorsal spine below the interspace chosen); the paramedian approach is helpful in the elderly patient with heavily calcified midline ligaments

SYMBOL 183 \f "Symbol" \s 10 \h
in most patients, a spinal can be easily performed with a 25-26g needle (which decreases spinal headache incidence; keeping the bevel parallel or using pencil-point or newer needle designed to make the dural rent smaller may help as well

SYMBOL 183 \f "Symbol" \s 10 \h
numerous different "hand grips" may be used for advancing the needle; after the resistance from the ligaments, there is the "give" of the epidural space followed by the characteristic "pop" of the dura; withdraw the stylet to look for CSF (aspiration is sometimes needed with smaller guage needles); ensure free flow in all quadrants to be sure the bevel is all the way into the subarachnoid space (avoids spinal failures)

SYMBOL 183 \f "Symbol" \s 10 \h
the dose of local anesthetic varies with many factors  but primarily depends on the level of block desired (the reader is referred to anesthesia textbooks or review articles for a more detailed discussion)

SYMBOL 183 \f "Symbol" \s 10 \h
hypo-, iso-, or hyperbaric mixtures are used for specific indications, e.g., use of hypobaric mixture to provide anesthesia for hip surgery with the spinal performed with the injured hip up

SYMBOL 183 \f "Symbol" \s 10 \h
vasopressors may be added to prolong duration of action

SYMBOL 183 \f "Symbol" \s 10 \h
narcotics, e.g., preservative-free morphine, fentanyl or sufentanyl, may be added to provide supplemental analgesia intraoperatively and post operative pain relief 

SYMBOL 183 \f "Symbol" \s 10 \h
a continuous technique may be used to provide longer periods of anesthesia utilizing standard epidural kits or specific spinal catheter kits; note that the microcatheters were pulled off the market by the FDA due to their association with cauda equina syndrome

CAUDAL BLOCK - 1

Anatomy/Function

SYMBOL 183 \f "Symbol" \s 10 \h
the epidural space may be reached with a caudal block, since the caudal canal is continuous with the epidural space

Indications/Complications

SYMBOL 183 \f "Symbol" \s 10 \h
a caudal, although somewhat more difficult in adults, provides an alternate to lumbar epidurals in those patients who have had prior back surgery or have overlying skin infections; it is especially useful in children for providing additional analgesia intraoperatively and pain control post operatively; it is most often used for anorectal surgery or surgery involving the reproductive organs or the lower urinary tract (structures innervated by sacral roots)

SYMBOL 183 \f "Symbol" \s 10 \h
although unlikely, advancing the needle beyond S2 can create the potential for an intrathecal injection; additional rare possibilities are fetal injuries with caudals in parturients and rectal injuries

SYMBOL 183 \f "Symbol" \s 10 \h
complications directly related to the needle placement include hematoma (superficial and epidural), infection (particularly epidural abscess), nerve injury

SYMBOL 183 \f "Symbol" \s 10 \h
complications due to the local anesthetic/vasopressor include inadvertent intravascular (seizure and cardiac arrest) or intrathecal (total spinal) injection, rapid absorption of the local anesthetic due to the high vascularity of the caudal canal, sympathetic blockade with high enough blocks (remember the rule of 2-3 levels above the sensory block for sympathectomy is not reliable), loss of cardioaccelerator fibers, potential for respiratory distress if high enough thoracic levels particularly in patients with increased work of breathing (e.g., COPDers); urinary retention is also common

Technique

SYMBOL 183 \f "Symbol" \s 10 \h
the patient may be in a lateral or prone position (a pillow beneath the pelvis may be helpful); identify the sacral cornua, sacral hiatus and posterior superior iliac spines (the spines and sacral hiatus forms a rough equilateral triangle)

CAUDAL BLOCK - 2

Technique (continued)

SYMBOL 183 \f "Symbol" \s 10 \h
a 21-23g needle (standard 17g Tuohy if a catheter is to be placed) is advanced directly cephalad at the hiatus at about a 60-75SYMBOL 176 \f "Symbol" angle until the sacrococcygeal ligament is penetrated (if bone is contacted, the needle should be withdrawn slightly), after readjusting the needle angle such that it is less steep (30-45SYMBOL 176 \f "Symbol"), it is advanced slightly (1-1.5 cm) into the caudal canal; a loss of resistance technique may be used to identify the caudal canal

SYMBOL 183 \f "Symbol" \s 10 \h
if subcutaneous swelling is palpable on injection, the needle may be too superficial

SACRAL NERVE BLOCK

Anatomy/Function

SYMBOL 183 \f "Symbol" \s 10 \h
there are usually four paired sacral foramina through which pass the posterior primary divisions of the first four sacral nerves providing innervation to midline structures

SYMBOL 183 \f "Symbol" \s 10 \h
S1 foramen is at about the level of the posterior superior iliac spine and 3 cm medial to it; S4 foramen is about 1-1.5 cm above and lateral to the sacral cornua; the foramina are 1-3 cm apart depending on the size of the person 

Indications/Complications

SYMBOL 183 \f "Symbol" \s 10 \h
a sacral nerve block is useful as a diagnostic block in certain pain conditions and for providing midline analgesia for procedures such as hemorrhoidectomy

SYMBOL 183 \f "Symbol" \s 10 \h
hematoma, intravascular injection and nerve injury are possible; although unlikely, intrathecal injection can occur

Technique

SYMBOL 183 \f "Symbol" \s 10 \h
position the patient laterally or prone (a pillow under the pelvis may be helpful); identify the posterior superior iliac spines and the sacral cornua (fluoroscopy is particularly helpful: remember that the anatomy can be quite variable)

SYMBOL 183 \f "Symbol" \s 10 \h
S1: at or just below the level of the spines

SYMBOL 183 \f "Symbol" \s 10 \h
S2: 1-3 cm medial and inferior to the spines

SYMBOL 183 \f "Symbol" \s 10 \h
S3: midway between S2 and S4

SYMBOL 183 \f "Symbol" \s 10 \h
S4: 1-1.5 cm above and lateral to the sacral cornua

SYMBOL 183 \f "Symbol" \s 10 \h
using a 22-25g at least 2" block needle advanced perpendicular to the skin over the location of the neuroforamina; once bone is contacted, walk the needle until  the foramen is found and advance ½-1 cm, aspirate and inject 3-5 cc of local anesthetic; a paresthesia may be sought if a diagnostic nerve root block is desired

FIFTH SACRAL AND COCCYGEAL NERVE BLOCK

Anatomy/Function

SYMBOL 183 \f "Symbol" \s 10 \h
the posterior primary division of S5 and the coccygeal nerve emerges from the caudal canal through the sacral hiatus

SYMBOL 183 \f "Symbol" \s 10 \h
S5 and the coccygeal nerve innervate posterior midline structures

Indications/Complications

SYMBOL 183 \f "Symbol" \s 10 \h
this block is useful as a diagnostic or therapeutic block for coccygodynia

SYMBOL 183 \f "Symbol" \s 10 \h
hematoma, intravascular injection and nerve injury are possible; although unlikely, intrathecal injection can occur if the needle is advance too far into the caudal canal

Technique

SYMBOL 183 \f "Symbol" \s 10 \h
the patient may be in a lateral or prone position (a pillow beneath the pelvis may be helpful); identify the sacral cornua, sacral hiatus and posterior superior iliac spines (the spines and sacral hiatus forms a rough equilateral triangle)

SYMBOL 183 \f "Symbol" \s 10 \h
a 22-25g 1" block needle is sufficient

SYMBOL 183 \f "Symbol" \s 10 \h
S5: 2-3 cc of local anesthetic is injected medial and deep to the caudal edge of the sacral cornua 

SYMBOL 183 \f "Symbol" \s 10 \h
coccygeal: in the midline of the sacral hiatus inject 3-5 cc of local anesthetic as the needle is directed caudally toward the coccyx

PUDENDAL NERVE BLOCK

Anatomy/Function

SYMBOL 183 \f "Symbol" \s 10 \h
arises from S2-4 and enters the gluteal region through the caudal aspect of the greater sciatic notch and the pudendal canal through the lesser sciatic notch

SYMBOL 183 \f "Symbol" \s 10 \h
once in the pudendal canal, the nerve divides into the inferior rectal nerve, perineal and dorsal nerve of the penis or clitoris

Indications/Complications

SYMBOL 183 \f "Symbol" \s 10 \h
useful for perineal surgery, such as obstetric vaginal procedures and hemorrhoidectomy, and for treatment of pudendal neuralgia and pain conditions involving the perineum

SYMBOL 183 \f "Symbol" \s 10 \h
hematoma, intravascular injection and nerve injury are possible; rectal injury is also possible if the needle is advanced too far

Technique

SYMBOL 183 \f "Symbol" \s 10 \h
transvaginal approach: the patient is positioned in a lithotomy position; with the index and middle finger, palpate the ischial spine and place a needle guide against the vaginal wall near the spine; direct a 20-22g 5" block needle through the guide, the vaginal wall and the sacrospinous ligament (loss of resistance at this point); aspirate and inject 10cc of local anesthetic here and an additional 5-10 cc as the needle is withdrawn to the vaginal wall

SYMBOL 183 \f "Symbol" \s 10 \h
perineal approach: the patient is positioned in a lithotomy position; the entrance site is 2-3 cm posterior and medial to the ischial spine (which is palpated by a finger placed in the vagina or rectum); a 20-22g 5" block needle is directed toward the ischial spine through the sacrospinous ligament; aspirate and inject 10 cc of local anesthetic here and an additional 5-10 cc as the needle is being withdrawn

SCIATIC NERVE BLOCK - 1

Anatomy/Function

SYMBOL 183 \f "Symbol" \s 10 \h
formed by the anterior divisions of L4-5, S1-3 from the lumbosacral plexus, the sciatic nerve is the largest in the body

SYMBOL 183 \f "Symbol" \s 10 \h
leaves the pelvis through the greater sciatic notch at the caudal edge of the piriformis (sometimes enveloped by the piriformis) and after providing motor branches to the hamstrings and adductor magnus, it divides into the tibial and common peroneal nerves about midway down the thigh

SYMBOL 183 \f "Symbol" \s 10 \h
it provides sensory innervation to the posterior thigh and leg, lateral part of the lower leg, and lateral foot with toes 3-5

Indications/Complications

SYMBOL 183 \f "Symbol" \s 10 \h
combined with a femoral block, it can provide anesthesia for procedures below the knee; it is also useful for diagnosis or treatment of pain conditions and for providing sympathetic block for treatment of lateral foot ulcers due to vascular insufficiency

SYMBOL 183 \f "Symbol" \s 10 \h
hematoma, intravascular injection and nerve injury are possible

Technique

SYMBOL 183 \f "Symbol" \s 10 \h
positioning is dependent upon the approach used; a great deal of patience or a nerve stimulator is very helpful

SYMBOL 183 \f "Symbol" \s 10 \h
posterior approach (Labat): patient is prone or lateral Sim's position; identify the posterior superior iliac spine (PSIS), greater trochanter (GT), and tip of the coccyx (C); draw lines between the PSIS and GT and C and GT; the entry point is on the C-GT line where the perpendicular drawn from the midline of the PSIS-GT line crosses it; a 3.5" 22g spinal needle is advanced perpendicular to the skin until a paresthesia or nerve stimulation is obtained (usually at a depth of 5-9 cm); aspirate and inject 15-20cc of local anesthetic 

SYMBOL 183 \f "Symbol" \s 10 \h
anterior approach (Beck): patient is supine with the leg to be blocked in slight external rotation; identify the GT, anterior superior iliac spine (ASIS), and pubic tubercle (PT); draw lies between the ASIS and PT and another line parallel to it from the GT; drop a perpendicular from the junction of the middle and medial thirds of the ASIS-PT line; the entry point is where the perpendicular crosses the line drawn from the GT (which should overly the medial edge of the lesser trochanter); advance a 22g spinal needle perpendicular to the skin toward the femur; after bone is contacted, redirect the needle medially and advance 4-5 cm beyond the femur shaft to the lesser 

SCIATIC NERVE BLOCK - 2

Technique (continued)

trochanter; after paresthesia or nerve stimulation is obtained, aspirate and inject 15-20cc of local anesthetic

SYMBOL 183 \f "Symbol" \s 10 \h
lithotomy approach (Raj): identify the greater trochanter (GT) and ischial tuberosity (IT); the insertion point is midway between the two just above the gluteal fold; using a 22g spinal needle advanced perpendicular to the skin toward the femur; a paresthesia or nerve stimulation is usually obtained by 5-8 cm depth; after paresthesia withdraw slightly (1mm) to avoid intraneural injection due to the sciatic nerve being under tension and thus relatively fixed; aspirate and inject 15-20cc of local anesthetic

SYMBOL 183 \f "Symbol" \s 10 \h
infragluteal approach: the patient is prone; identify the gluteal fold (caudal edge of the gluteus maximus muscle), biceps femoris muscle (BF), IT and GT; the insertion site is about midway between the IT and GT at the gluteal fold in the groove between the BF and semitendinosus muscle; advance a 22g spinal needle perpendicular to the skin until paresthesia or nerve stimulation is obtained (usually 6-8 cm in depth); aspirate and inject 15-20cc of local anesthetic

SYMBOL 183 \f "Symbol" \s 10 \h
lateral approach (Ischiyanagi): the patient is supine; identify the GT and IT; the insertion point is just posterior to the GT; advance a 22g spinal needle perpendicular to the skin toward the IT until a paresthesia or nerve stimulation is obtained; if the IT is contacted, withdraw and redirect slightly posteriorly; aspirate and inject 15-20cc of local anesthetic

FEMORAL NERVE BLOCK

Anatomy/Function

SYMBOL 183 \f "Symbol" \s 10 \h
the femoral nerve is formed by the anterior division of L2-4 and runs caudally between the psoas major and iliacus muscles; the nerve lies lateral to the artery (from lateral to medial toward the navel: NAVEL or nerve, artery, vein, empty space and lymphatics)

SYMBOL 183 \f "Symbol" \s 10 \h
the femoral nerve innervates the sartorius, quadriceps femoris, and pectineus muscles; it provides sensory innervation to the anterior and lower medial thigh

SYMBOL 183 \f "Symbol" \s 10 \h
terminates as the saphenous nerve in the lower leg which innervates the medial side of the leg to the middle of the medial border of the foot

Indications/Complications

SYMBOL 183 \f "Symbol" \s 10 \h
combined with a sciatic block, it can provide anesthesia for procedures below the knee; it is also useful for diagnosis or treatment of pain conditions, particularly pain after knee surgery

SYMBOL 183 \f "Symbol" \s 10 \h
hematoma, intravascular injection and nerve injury are possible; in combination with a sciatic block, toxicity may result from the combined volumes being absorbed systemically

Technique

SYMBOL 183 \f "Symbol" \s 10 \h
position the patient supine and identify the femoral artery caudal to the inguinal ligament

SYMBOL 183 \f "Symbol" \s 10 \h
the insertion point is a finger-breadth lateral to the artery just caudal to the ligament; use a 22-25g ½-1" block needle in a cephalad direction parallel to the artery at a 30-45° angle until paresthesia or nerve stimulation is obtained; aspirate and inject 15-30cc of local anesthetic (lower volumes for analgesia)

SYMBOL 183 \f "Symbol" \s 10 \h
3-1 block (Winnie): blocks the femoral, lateral femoral cutaneous, and obturator nerves; same technique as above, except use a 18-20g 1.5-2" angiocath; once into the fascial sheath and paresthesia or nerve stimulation is obtained, advance the catheter 2-3 cm into the sheath; aspirate and inject 30-40cc of local anesthetic (lower volumes for analgesia); for continuous infusions, a longer catheter (such as that for a femoral arterial line) should be advanced 10-15 cm into the sheath over a wire

OBTURATOR NERVE BLOCK

Anatomy/Function

SYMBOL 183 \f "Symbol" \s 10 \h
formed by the anterior division of L2-4; it provides motor suppliy to the adductor muscles and sensory innervation to the medial aspect of the distal third of the thigh (variable)

SYMBOL 183 \f "Symbol" \s 10 \h
it exits through the obturator foramen to reach the medial thigh where it lies anterior to the obturator artery and vein

Indications/Complications

SYMBOL 183 \f "Symbol" \s 10 \h
combined with the femoral and sciatic blocks, it can provide anesthesia for knee surgery; it may also be useful for diagnosis or treatment of various pain conditions or spasticity from spinal cord injury

SYMBOL 183 \f "Symbol" \s 10 \h
hematoma, intravascular injection and nerve injury are possible; in combination with a sciatic and femoral blocks, toxicity may result from the combined volumes being absorbed systemically

Technique

SYMBOL 183 \f "Symbol" \s 10 \h
position the patient supine with the leg on the side to be blocked abducted to make the adductor longus tendon more prominent where it attaches to the pubis; the anesthesiologist should stand on the side opposite that to be blocked; identify the pubic tubercle (PT)

SYMBOL 183 \f "Symbol" \s 10 \h
the entry site is 1 cm lateral and medial to the PT; advance a 22g spinal needle perpendicular to the skin toward the inferior aspect of the pubic ramus is contacted; redirect the needle slightly more caudal and lateral about 3-4 cm deeper to nerve stimulation, if used, (fluoroscopy is helpful); paresthesias are not often elicited

SYMBOL 183 \f "Symbol" \s 10 \h
10-15cc of local anesthetic is injected slightly deeper and superficial to this point after aspiration to avoid intravascular injections (highly vascular area)

KNEE BLOCK: COMMON PERONEAL NERVE 

Anatomy/Function

SYMBOL 183 \f "Symbol" \s 10 \h
the common peroneal nerve (L4-S2) results from the bifurcation of the sciatic in the distal thigh

SYMBOL 183 \f "Symbol" \s 10 \h
it enters the leg behind the fibular head laterally and then penetrates the upper portion of the peroneus longus muscle; it sends a lateral cutaneous branch, the lateral sural cutaneous nerve,  to the lateral side of the lower leg

SYMBOL 183 \f "Symbol" \s 10 \h
its terminal branches are the deep and superficial peroneal nerves; the deep peroneal nerve carries sensation from the area between the first and second toes; the superficial peroneal does the same for the dorsum of the foot

Indications/Complications

SYMBOL 183 \f "Symbol" \s 10 \h
in combination with other blocks at the knee, it is useful for providing anesthesia for operations involving the distal lower leg or foot; it may also be useful for pain conditions involving these same areas

SYMBOL 183 \f "Symbol" \s 10 \h
hematoma, intravascular injection, and nerve injury are possible

Technique

SYMBOL 183 \f "Symbol" \s 10 \h
it is easiest to perform the block with the patient in the lateral position, but it can also be performed with the patient prone (the position needed for the tibial nerve block) or supine

SYMBOL 183 \f "Symbol" \s 10 \h
identify the junction of the fibular head and neck just distal to the level of the tibial tuberosity on the lateral aspect of the leg; it is often possible to cause a paresthesia with palpation in this area; the site of entry is just posterior the tendon of the biceps femoris muscle at the level of the junction of the head and neck as noted above

SYMBOL 183 \f "Symbol" \s 10 \h
use a 22-25g ½-1.5" block needle inserted at the entry site and directed toward the bone; if a paresthesia occurs, aspirate and inject about 5 cc of local anesthetic at this point; if not, infiltrate the local anesthetic in this location

KNEE BLOCK: TIBIAL NERVE

Anatomy/Function

SYMBOL 183 \f "Symbol" \s 10 \h
the tibial nerve (L4-S3) results from the bifurcation of the sciatic nerve in the distal thigh, as does the common peroneal; the tibial nerve carries sensory information from the sole and a bit of both sides of the foot and the heel extending up to mid calf

SYMBOL 183 \f "Symbol" \s 10 \h
the tibial nerve passes through the superficial popliteal fossa into the lower leg along with the popliteal artery and vein; in the lower leg it goes deep to the two heads of the gastrocnemius muscle; just prior to this point, in the distal fossa, it divides into numerous branches, including the sural nerve

Indications/Complications

SYMBOL 183 \f "Symbol" \s 10 \h
in combination with other blocks at the knee, it is useful for providing anesthesia for operations involving the distal lower leg or foot; it may also be useful for pain conditions involving these same areas

SYMBOL 183 \f "Symbol" \s 10 \h
hematoma, intravascular injection, and nerve injury are possible

Technique

SYMBOL 183 \f "Symbol" \s 10 \h
position the patient prone and identify the popliteal fossa and the popliteal artery; the tibial nerve is medial to the artery

SYMBOL 183 \f "Symbol" \s 10 \h
the insertion site is in the superior aspect of the popliteal fossa at the level of the medial and lateral epicondyles of the femur; use a 22-25g 1.5" block needle inserted at the entry site and directed perpendicularly to the skin; at a depth of 1.5-4 cm (depending on size and obesity) a paresthesia is obtained; aspirate and injected 8-10 cc of local anesthetic in a fan-like fashion medial and lateral in a horizontal plane

SYMBOL 183 \f "Symbol" \s 10 \h
a nerve stimulator facilitates the performance of this block

KNEE BLOCK: SAPHENOUS NERVE

Anatomy/Function

SYMBOL 183 \f "Symbol" \s 10 \h
the saphenous nerve (L3-4) is the terminal sensory branch of the femoral nerve; the branches distal to the knee, the infrapatellar and medical cutaneous branches, carry sensory innervation to the medial portion of the lower leg

SYMBOL 183 \f "Symbol" \s 10 \h
in the thigh it lies lateral to the femoral artery; it pierces the fascia of the knee between the sartorius and gracilis tendons slightly distal to the level of the tibial tubercle; in the leg is lies posterolateral to the greater saphenous vein and artery

Indications/Complications

SYMBOL 183 \f "Symbol" \s 10 \h
in combination with other blocks at the knee, it is useful for providing anesthesia for operations involving the distal lower leg or foot; it may also be useful for pain conditions involving these same areas

SYMBOL 183 \f "Symbol" \s 10 \h
hematoma, intravascular injection, and nerve injury are possible

Technique

SYMBOL 183 \f "Symbol" \s 10 \h
it is easiest to perform the block with the patient in the lateral position, but it can also be performed with the patient prone (the position needed for the tibial nerve block) or supine

SYMBOL 183 \f "Symbol" \s 10 \h
identify the tibial tubercle and the medial epicondyle of the distal femur on the medial aspect of the leg; it is often possible to cause a paresthesia with palpation in these areas; one site of entry is proximal to the knee at the level of the medial epicondyle, an alternative is the medial aspect of the tibia at the level of the tibial tubercle

SYMBOL 183 \f "Symbol" \s 10 \h
use a 22-25g ½-1.5" block needle inserted at either of the entry sites and directed toward the bone; if a paresthesia occurs, aspirate and inject about 5 cc of local anesthetic at this point; if not, infiltrate 5-10 cc of local anesthetic in that location in a fan-like fashion

KNEE BLOCK: SUMMARY

Anatomy/Function

SYMBOL 183 \f "Symbol" \s 10 \h
the common peroneal nerve (L4-S2) sends a lateral cutaneous branch, the lateral sural cutaneous nerve,  to the lateral side of the lower leg and its terminal branches are the deep peroneal nerve which carries sensation from the area between the first and second toes and the superficial peroneal which carries sensation for the dorsum of the foot

SYMBOL 183 \f "Symbol" \s 10 \h
the saphenous nerve (L3-4) gives off branches distal to the knee, the infrapatellar and medical cutaneous branches, carry sensation from the medial portion of the lower leg

SYMBOL 183 \f "Symbol" \s 10 \h
the tibial nerve (L4-S3) passes through the superficial popliteal fossa into the lower leg along with the popliteal artery and vein; it carries sensory information from the sole and a bit of both sides of the foot and the heel extending up to mid calf

Indications/Complications

SYMBOL 183 \f "Symbol" \s 10 \h
a knee block is useful for providing anesthesia for operations involving the distal lower leg or foot and may also be useful for pain conditions involving these same areas

SYMBOL 183 \f "Symbol" \s 10 \h
hematoma, intravascular injection, and nerve injury are possible

Technique

SYMBOL 183 \f "Symbol" \s 10 \h
common peroneal nerve: the site of entry is on the lateral aspect of the leg just posterior the tendon of the biceps femoris muscle at the level of the junction of the fibular head and neck (just distal to the tibial tuberosity)

SYMBOL 183 \f "Symbol" \s 10 \h
saphenous nerve: on the medial aspect of the leg, one site of entry is proximal to the knee at the level of the medial epicondyle, an alternative is the medial aspect of the tibia at the level of the tibial tubercle

SYMBOL 183 \f "Symbol" \s 10 \h
tibial nerve: the insertion site is in the superior aspect of the popliteal fossa at the level of the medial and lateral epicondyles of the femur

ANKLE BLOCK: TIBIAL NERVE 

Anatomy/Function

SYMBOL 183 \f "Symbol" \s 10 \h
the tibial nerve (L4-S3) passes through the superficial popliteal fossa into the lower leg along with the popliteal artery and vein; in the lower leg it goes deep to the two heads of the gastrocnemius muscle; just prior to this point, in the distal fossa, it divides into numerous branches, including the sural nerve

SYMBOL 183 \f "Symbol" \s 10 \h
it descends the lower leg deep to the soleus muscle and moves to the medial aspect of the ankle between the Achilles tendon and medial malleolus along with the tibial vessels; just distal to the malleolus, it gives off branches to the heel (medial calcaneal) and the median and lateral plantar nerves to the sole of the foot

Indications/Complications

SYMBOL 183 \f "Symbol" \s 10 \h
in combination with other blocks at the ankle, it is useful for providing anesthesia for operations involving the foot; it may also be useful for pain conditions involving this same area

SYMBOL 183 \f "Symbol" \s 10 \h
hematoma, intravascular injection, and nerve injury are possible

Technique

SYMBOL 183 \f "Symbol" \s 10 \h
position the patient supine with the leg externally rotated or prone; identify the medial malleolus and the Achilles tendon and palpate the posterior tibial artery behind the malleolus

SYMBOL 183 \f "Symbol" \s 10 \h
use a 22-25g ½-1.5" block needle inserted posterior to the malleolus near and directed toward the artery and the malleolus; if a paresthesia occurs, and it usually does prior to contacting bone, aspirate and inject about 5 cc of local anesthetic at this point; if not, withdraw ½-1 cm from the bone and infiltrate 5 cc of local anesthetic in the area

ANKLE BLOCK: DEEP PERONEAL NERVE 

Anatomy/Function

SYMBOL 183 \f "Symbol" \s 10 \h
the common peroneal nerve (L4-S2) has two terminal branches, the deep and superficial peroneal nerves; the deep peroneal nerve carries sensation from the area between the first and second toes; the superficial peroneal does the same for the dorsum of the foot

SYMBOL 183 \f "Symbol" \s 10 \h
the deep peroneal nerve runs down the anterior compartment deep to the toe extensor tendons along with the dorsalis pedis artery (it lies lateral or inferior to the artery and medial to the extensor hallucis longus at the level of the distal aspect of the medial malleolus) 

SYMBOL 183 \f "Symbol" \s 10 \h
the deep peroneal nerve provides sensation to the area between the first and second toes

Indications/Complications

SYMBOL 183 \f "Symbol" \s 10 \h
in combination with other blocks at the ankle, it is useful for providing anesthesia for operations involving the foot; it may also be useful for pain conditions involving this same area

SYMBOL 183 \f "Symbol" \s 10 \h
hematoma, intravascular injection, and nerve injury are possible

Technique

SYMBOL 183 \f "Symbol" \s 10 \h
position the patient supine; identify the dorsalis pedis artery and the extensor hallucis longus tendon (EHL) (which can be made more prominent by having the patient extend the toe against resistance); this block may be performed along with the superficial peroneal block as the entry site is essentially the same

SYMBOL 183 \f "Symbol" \s 10 \h
use a 22-25g ½-1.5" block needle inserted just medial to the EHL at the level of the distal aspect of the medial malleolus and directed perpendicularly to the skin toward the tibia; if a paresthesia occurs, aspirate and inject about 5 cc of local anesthetic at this point; if not, contact the tibia and infiltrate 5-10 cc of local anesthetic as the needle is being withdrawn

ANKLE BLOCK: SUPERFICIAL PERONEAL NERVE 

Anatomy/Function

SYMBOL 183 \f "Symbol" \s 10 \h
the common peroneal nerve (L4-S2) has two terminal branches, the deep and superficial peroneal nerves; the deep peroneal nerve carries sensation from the area between the first and second toes; the superficial peroneal does the same for the dorsum of the foot

SYMBOL 183 \f "Symbol" \s 10 \h
the superficial peroneal nerve runs with the extensor digitorum longus muscle in the lower leg and divides into numerous terminal branches just proximal to the ankle which carry sensory information from the dorsum of the foot and toes

Indications/Complications

SYMBOL 183 \f "Symbol" \s 10 \h
in combination with other blocks at the ankle, it is useful for providing anesthesia for operations involving the foot; it may also be useful for pain conditions involving this same area

SYMBOL 183 \f "Symbol" \s 10 \h
hematoma, intravascular injection, and nerve injury are possible

Technique

SYMBOL 183 \f "Symbol" \s 10 \h
position the patient supine; identify the dorsalis pedis artery and the extensor hallucis longus tendon (which can be made more prominent by having the patient extend the toe against resistance); this block may be performed along with the deep peroneal block as the entry site is essentially the same

SYMBOL 183 \f "Symbol" \s 10 \h
use a 22-25g ½-1.5" block needle inserted into the subcutaneous tissues on the dorsum of the ankle and inject superficially medially and laterally over the dorsum of the ankle (from malleolus to malleolus); infiltrate 5-10 cc of local anesthetic across the dorsum to catch all the terminal cutaneous branches of the superficial peroneal; the saphenous nerve may be blocked as well anteromedial to the medial malleolus

ANKLE BLOCK: SAPHENOUS NERVE 

Anatomy/Function

SYMBOL 183 \f "Symbol" \s 10 \h
the saphenous nerve (L3-4) is the terminal sensory branch of the femoral nerve; in the leg is lies posterolateral to the greater saphenous vein and artery

SYMBOL 183 \f "Symbol" \s 10 \h
at the level of the ankle, it is on the anteromedial aspect of the medial malleolus and provides sensory innervation from the medial malleolus to the medial aspect of the dorsum of the foot

Indications/Complications

SYMBOL 183 \f "Symbol" \s 10 \h
in combination with other blocks at the ankle, it is useful for providing anesthesia for operations involving the foot; it may also be useful for pain conditions involving this same area

SYMBOL 183 \f "Symbol" \s 10 \h
hematoma, intravascular injection, and nerve injury are possible

Technique

SYMBOL 183 \f "Symbol" \s 10 \h
position the patient supine; identify the medial malleolus 

SYMBOL 183 \f "Symbol" \s 10 \h
use a 22-25g ½-1.5" block needle inserted subcutaneously on the anteromedial aspect of the medial malleolus or, as part of the superficial peroneal block, superficially over the dorsum of the ankle and directed subcutaneously across the ankle medially toward the medial malleolus; infiltrate 5cc anteromedial to the malleolus or 5-10 cc of local anesthetic across the dorsum as part of the superficial peroneal/saphenous block

ANKLE BLOCK: SURAL NERVE 

Anatomy/Function

SYMBOL 183 \f "Symbol" \s 10 \h
the sural nerve is a branch of the tibial nerve which descends in the posterior compartment of the lower leg with the small saphenous vein; it provides sensation for the posterolateral calf and the lateral side of the foot and 5th toe

SYMBOL 183 \f "Symbol" \s 10 \h
at the level of the ankle, it is behind the lateral malleolus about midway between it and the Achilles tendon

Indications/Complications

SYMBOL 183 \f "Symbol" \s 10 \h
in combination with other blocks at the ankle, it is useful for providing anesthesia for operations involving the foot; it may also be useful for pain conditions involving this same area

SYMBOL 183 \f "Symbol" \s 10 \h
hematoma, intravascular injection, and nerve injury are possible

Technique

SYMBOL 183 \f "Symbol" \s 10 \h
position the patient supine; identify the lateral malleolus and Achilles tendon

SYMBOL 183 \f "Symbol" \s 10 \h
use a 22-25g ½-1.5" block needle inserted lateral to the Achilles tendon and directed toward the lateral malleolus; if a paresthesia occurs, aspirate and inject about 5 cc of local anesthetic at this point; if not, contact the lateral malleolus and infiltrate 5-10 cc of local anesthetic as the needle is being withdrawn

ANKLE BLOCK: SUMMARY 

Anatomy/Function

SYMBOL 183 \f "Symbol" \s 10 \h
the saphenous nerve (L3-4) is on the anteromedial aspect of the medial malleolus at the ankle level and provides sensory innervation from the medial malleolus to the medial aspect of the dorsum of the foot

SYMBOL 183 \f "Symbol" \s 10 \h
the tibial nerve (L4-S3) lies on medial aspect of the ankle between the Achilles tendon and medial malleolus along with the tibial vessels; just distal to the malleolus, it gives off branches to the heel (medial calcaneal) and the median and lateral plantar nerves to the sole of the foot

SYMBOL 183 \f "Symbol" \s 10 \h
the deep peroneal nerve (L4-S2) lies lateral or inferior to the dorsalis pedis artery and medial to the extensor hallucis longus at the level of the ankle and provides sensation to the area between the first and second toes

SYMBOL 183 \f "Symbol" \s 10 \h
the superficial peroneal nerve (L4-S2) divides into numerous terminal branches just proximal to the ankle which carry sensory information from the dorsum of the foot and toes

SYMBOL 183 \f "Symbol" \s 10 \h
the sural nerve, a branch of the tibial at the level of the knee, provides sensation for the posterolateral calf and the lateral side of the foot and 5th toe at the level of the ankle, it is behind the lateral malleolus about midway between it and the Achilles tendon

Indications/Complications

SYMBOL 183 \f "Symbol" \s 10 \h
an ankle block is useful for providing anesthesia for operations involving the foot; it may also be useful for pain conditions involving this same area

SYMBOL 183 \f "Symbol" \s 10 \h
hematoma, intravascular injection, and nerve injury are possible

Technique

SYMBOL 183 \f "Symbol" \s 10 \h
deep peroneal nerve: inject just medial to the EHL at the level of the distal aspect of the medial malleolus and directed perpendicularly to the skin toward the tibia

SYMBOL 183 \f "Symbol" \s 10 \h
saphenous nerve: inject subcutaneously on the anteromedial aspect of the medial malleolus

ANKLE BLOCK: SUMMARY 

Technique (continued)

SYMBOL 183 \f "Symbol" \s 10 \h
superficial peroneal nerve: inject superficially across the dorsum of the ankle from malleolus to malleolus

SYMBOL 183 \f "Symbol" \s 10 \h
sural nerve: inject posterior to the lateral malleolus at a point midway between the Achilles and lateral malleolus

SYMBOL 183 \f "Symbol" \s 10 \h
tibial nerve: inject posterior to the medial malleolus near the post. tibial artery

SYMBOL 183 \f "Symbol" \s 10 \h
after blocking the tibial and deep peroneal, a superficial "ring" block around the ankle will catch the other three nerves

LOCAL ANESTHETICS

SYMBOL 183 \f "Symbol" \s 10 \h


SYMBOL 183 \f "Symbol" \s 10 \h


SYMBOL 183 \f "Symbol" \s 10 \h


PERIPHERAL NERVE STIMULATION

SYMBOL 183 \f "Symbol" \s 10 \h


SYMBOL 183 \f "Symbol" \s 10 \h
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