
3/11/2021

1

Regional 
Anesthesia 

A. SASSAN SABOURI, MD
A S S I S T A N T  P R O F E S S O R ,  H M S
A N E S T H E S I O L O G I S T ,  M G H

Conflict of 
Interest

None



3/11/2021

2

Objectives

(1) review a brief  history of  regional 
anesthesia 

(2) review of  pertinent anatomy 

(3) describe the ultrasound images of  
upper and  lower extremity 

(4) compare the effectiveness of  
regional anesthesia approaches and 
techniques

Brief History of Regional 
Anesthesia

French veterinary surgeon Charles Gabriel Pravaz and 
Scottish doctor Alexander Wood ( 1841-1855) 
Invention of  the hollow needle

Austrian ophthalmologist Carl Koller ( 1884) : first 
regional anesthesia- Cocaine ophthalmic 
administration

American Surgeon Stewart Halsted,(1885): first 
brachial plexus block under direct vision.
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Brief History of 
Regional 
Anesthesia-Cont.

Diedrich Kulenkampff ( 
1911): First percutaneous 
Supraclavicular brachial 
plexus block.

George Hirschel ( 1911) : 
first Axillary block

Patrick’s Modified 
Kulenkampff technique ( 
1940)

Patrick J: The technique of brachial plexus block anesthesia. Br J Surg 1940;27:734–739.

Brief History of Regional 
Anesthesia-Cont

Victor Pauchet –
Amines, France 1869-
1936

Gaston Labat-
Rochester, Minnesota  
1843-1908



3/11/2021

4

Ultrasound-Guided 
Regional 
Anesthesia (UGRA)

La Grange and colleagues 
(1978)- Doppler Ultrasound 

Kapral S and colleagues at the 
University of  Vienna in the 
mid-1990s

Upper Limb Regional Anesthesia 
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Innervation of 
Upper Limb (UL)

1-Brachial Plexus (BP)

2- T2 Intercostal ( 
Intercostobrachial N.)

3- Supraclavicular N ( 
Superficial Cervical Plexus 
(C3-4))

Brachial 
Plexus

MC: Musculocutaneous N.

M: Median N.

U: Ulnar N.

R: Radial N.

Ax: Axillary N.

DSN: Dorsoscapular N.

L and USS: Subscapular N: 

LP Lateral Pectoral 
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BP Partition 

Real Teenagers Drink Cold Beer

UL Cutaneous 
Sensory 
innervation

- considerable overlapping 
occurs between adjacent 
dermatomes.
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UL Osseous 
Sensory 
Innervation

UL Muscular 
Innervation
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Upper 
Extremity 
UGRA 
Approaches

Interscalene Approach

Supraclavicular Approach

Infraclavicular Approach

Axillary Approach

Terminal Peripheral Nerve Approaches 

BP- Interscalene View

C7 Vertebrae

Longus Coli

Thyroid



3/11/2021

9

Block Distribution

Choosing the Right Approach 

Surgery of the Shoulder, Clavicle, and Proximal Humerus

Include open rotator cuff  surgery, open shoulder stabilization, and total 
shoulder replacement (TSR), Acromioplasty….
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BP- Supraclavicular View

Intercostal muscles

Lung and Pleura

Distribution
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BP- Infraclavicular View

Thoracoacromial
Vessels

Subscapularis

Distribution
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BP- Axillary View

Triceps

Biceps

Distribution
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Choosing the Right Approach 

Surgical procedure involving the distal humerus, forearm, and hand 

Median Nerve(MN)

Approach(C5– 8, T1)
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Median Nerve- Antecubital Fossa

Brachialis

Brachioradialis
Biceps

Humerus Capitalum and Trochlea

Median Nerve – Mid Forearm

Deep Flexor Digitorum

Brachi
oradiali
s

Flexor Carpi Radialis

Superficial Flexor Digitorum

Radius

MN
UN
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Radial Nerve( RN)

Approach

( C5-8. T1)

Radial Nerve- Distal Arm

Brachialis M.

Brachioradialis M. Triceps- lat. head

Deep Brachial Vessels
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Radial Nerve -Antecubital Fossa

Brachialis

Biceps TendonBrachioradialis

Humerus Capitalum and Trochlea

Ulnar Nerve(UN)

Approach
( C7, C8, T1)
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Ulnar Nerve – Mid Forearm

Deep Flexor Digitorum

Brachi
oradiali
s

Flexor Carpi Radialis

Superficial Flexor Digitorum

Radius

MN
UN

Lateral Cutaneous 
Nerve of the Forearm

C5- C7
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Lateral Cutaneous Nerve -
Forearm 

Brachialis

Biceps

Brachioradialis

Extensor 
Carpi 
Radialis

CV BV

Lower Limb Regional Anesthesia 
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Diagram of 
lumbar and 
sacral plexus  

Lumbar P.

Sacral  P.

Cutaneous Sensory 
Distribution

variable and overlapping 
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Osseous 
Sensory 
Distribution

Muscular 
Sensory 
Distribution
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Lateral Femoral Cutaneous
Nerve (LFCN)

L2-L3

LFCN.

LFCN , Sonoanatomy

SaM

TFLM

Rectus Femoris M
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Coverage

Femoral 
Nerve 

L2-4
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FNB- US APPROACH

Pectineus 
M Iliopsoas M

FLFI

Coverage

Hadzic's Peripheral Nerve Blocks and Anatomy for 
Ultrasound-Guided Regional Anesthesia

FNB Coverage
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Saphenous N

L3-L4

Adductor Canal approach to Saphenous 
Nerve

Vastus 
Medialis 
M.

Sartorius M.

Adductor 
Magnus M.
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SaN, Converge

Hadzic's Peripheral Nerve Blocks and Anatomy for 
Ultrasound-Guided Regional Anesthesia

Obturator Nerve 

L2-L4
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Obturator nerve block using UGRA

Add, Longus M.

Add. Brevis M.

Add Magnus M.

Pectineus 
M

Sensory coverage
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Sciatic Nerve

L4-S3
B

iceps Fem
oris M.

S
em

iM
. S

em
iT. M

s

Subgluteal Sciatic Nerve Block ( SSNB)_ 
Approach 

GT

Gluteus Maximus M.

Quadratus Femoris M.

SemiM.M.

Obturator Externus M.
IT
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SN-COVERAGE

SNB at the level of Popliteal Fossa (PFB)

Biceps 
Femoris M

SemM/SemT
M.
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PFB, Coverage

Hadzic's Peripheral Nerve Blocks and Anatomy for 
Ultrasound-Guided Regional Anesthesia

Anatomic structures at the level of the 
ankle.
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Ankle, Deep Peroneal Nerve

Ext. Digitorum Longus M.

Ext. Hallucis 
Longus M.

Tibialis 
Anterior 
Tendon 

Fibula
Tibia

Ankle, Superficial Peroneal 
Nerve 

Peroneus Brevis M

Peroneus Longus M

Ext. Digitorum 
Longus M 

Tibialis 
Anterior M Fibula 
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Ankle, Saphenous Nerve 

Tibial Anterior 

Flexor Digitorum Longus

Medial Malleolus Tibia
Flexor Hallucis Longus

GSV

Ankle, Posterior Tibial Nerve

Tibial 
Posterior 
tendon

Flexor 
Digitoru
m 
Longus

Medial 
Malleolus 
Tibia

Flexor Hallucis Longus

Soleus
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Ankle, Sural Nerve

Peroneus Brevis 

Achilles Tendon
Peroneus Longus Tendon

Lateral 
Malleolus Fibula 

COVERAGE

Hadzic's Peripheral Nerve Blocks and Anatomy for 
Ultrasound-Guided Regional Anesthesia
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Conclusion

1- For any technique of  regional anesthesia, safety and effectiveness are mandatory 
requirements

2-The need for customized anatomical literature to convey this knowledge is particularly 
significant for techniques as typical as blocks for the upper extremity.

3- This basic Knowledge enables clinicians to select the most appropriate regional 
anesthetic technique in any given situation.

Review of the ultrasound anatomy-
Virtual Workshop March 15 

1- BP @  the Interscalene grove

2- BP @ the Supraclavicular fossa

3- BP @ the Infraclavicular fossa

4- BP @ the Axilla

5- Terminal branches of  BP @ the Elbow 

6- Terminal branches of  BP @ the Forearm

7- Saphenous @ Add. Canal

8- Sciatic @ pop-fossa

9- Terminal Branches @ ankle 
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