
Ministry of higher Education  and 
Scientific Research

University of Basrah

Al-Zahraa College of Medicine

Peripheral nerves Injuries of upper 
and lower limbs

Assist. Prof. Dr.Falih Waheed Hashim Alhasani

Academic 6th year 2025-2026 

References: 
Apley & Solomon’s System of Orthopaedics and Trauma 10th Edition
Bailey’s and Love’s Short Practice of Surgery 28th Edition 2023



Ministry of higher Education  and 
Scientific Research

University of Basrah

Al-Zahraa College of Medicine

Learning Objectives:

• To obtain a solid understanding of  the clinically 

relevant anatomy of  the peripheral nerves

• To master the classifications of  peripheral nerve 

injuries

• To become familiar with the physical examination 

and clinical presentation of  specific peripheral 

nerve injuries

• To understand how each peripheral nerve is 

prone to different mechanisms of  injury



Peripheral nerves functional components:

• Motor

• Sensory and

• Autonomic.



Peripheral nerve structural components:

1. Axons (myelinated or not) covered by

endoneurium

2. Fascicle covered by the perineurium.

3. Nerve trunk covered by the

epineurium.



Types of  Peripheral nerve injury: Seddon classification

• Neuropraxia 

• Axonotmesis

• Neurotmesis 



● Neurapraxia – no loss of nerve

sheath continuity or Wallerian

degeneration.

The recovery potential is good but may

take weeks or months.



●Axonotmesis: nerve sheath (endoneurium)

is intact, with internal nerve fibre damage

and associated Wallerian degeneration.

• Good potential for recovery; nerve fibre

regrowth is at 1 mm per day.



● Neurotmesis – complete division of

the nerve, nerve sheath and nerve

fibre.

• Functionally poor outcome without

surgical intervention to restore

continuity of the nerve sheath.



Mechanisms of injury:

• Mechanical

• Chemical (toxins)



Clinical Evaluation of the peripheral nerve:
• Motor function: assessing the associated muscle strength.
• Sensory function: Pinprick and light touch.
• Autonomic function: skin for vasomotor changes



Grades of muscle strength.



Clinical Evaluation of the peripheral nerve:
• The progress of regrowth of a damaged nerve can be

monitored by Tinel’s sign – paraesthesia on tapping the
growing end of the nerve.



Peripheral nerves of upper limbs:
❖ Brachial plexus:
1.Median nerve 
2.Ulnar nerve 
3.Radial nerve 
4.Axillary nerve 
5.Musculocutaneous nerve



● BRACHIAL PLEXUS INJURY (C5 – T1)

❖Initial assessment: differentiate

preganglionic and postganglionic injuries

as their treatment and prognosis are

different.

✓ Preganglionic:

• Winging of the scapula (long thoracic

nerve).

• Early severe neuropathic pain secondary to

nerve root avulsion.

• Horner’s syndrome.



● BRACHIAL PLEXUS INJURY (C5 – T1)

❖ Second assessment:

Should determine is it: upper, lower or

complete brachial plexus injury.



●Upper brachial plexus injuries (Erb’s palsy:C5, C6 and C7)

• Lateral flexion of the neck and depression of

the shoulder: birth injury or adult usually due

to MCA.



●Upper brachial plexus injuries (Erb’s palsy:C5, C6 and C7)

• Muscles paralysis: deltoid,

biceps, rhomboid, brachioradialis,

supinator, supraspinatus and

infraspinatus muscles.

• Arm: adducted, internally rotated,

with the forearm extended and

pronated (bellhop’s or waiter’s tip

position).

• Hand movements are normal.



●Lower brachial plexus injuries (Klumpke’s palsy: C8 and T1)

Traction on an abducted arm (grabbing

at a structure when falling from a height)

or due to involvement by a tumor at the

lung apex (Pancoast’s syndrome).



●Lower brachial plexus injuries (Klumpke’s palsy: C8 and T1)

• Characteristic claw hand, weakness

of small muscles of the hand, as well

as weakness of the flexors of the

wrist and fingers.

• The motor functions of the shoulder

and elbow are relatively preserved.



Median nerve Injury 
Anatomy:

• Has no branches in the arm

• At the wrist, it passes under the

transverse carpal ligament.



Median nerve Injury 

Simian Hand (Left hand) 



Median nerve: sensory loss 



Median nerve: muscle wasting (CTS) 



Pointing test 

Median nerve: special test 

‘Benediction sign’



●Carpal Tunnel Syndrome:

• Characteristic presentation: Patients being woken at night by

pain and tingling, and shaking their hands to relief pain and are

out of the bed.

• Clinical tests:

✓ (i) Tinel’s sign

✓ (ii) Phalen’s test. Recently:

✓ (iii) Durkan’s compression test: highly sensitive and specific.



●Carpal Tunnel Syndrome:

✓ (i) Tinel’s sign

✓ (ii) Phalen’s test

✓ (iii) Durkan’s



Ulnar nerve Injury 

• It is a direct continuation of the medial

cord of the brachial plexus

• Has no branches in the arm.



Ulnar nerve: deformity 

Claw hand

wasting of the hypothenar muscle



Ulnar nerve: sensation loss 



Ulnar nerve : special test

Froment’s sign



Radial nerve Injury 
• In the arm, it turns around the humerus in

the spiral groove.

• In the forearm, it divides into a

superficial branch (sensory) and a deep

branch (motor).



Radial nerve Injury 
• In the arm, it turns around the humerus in

the spiral groove.

• In the forearm, it divides into a

superficial branch (sensory) and a deep

branch (motor).

Mid-arm radial nerve injuries can occur

secondary to improper positioning of the

arm during sleep (‘Saturday night palsy’) or

can occur after a fracture of the humerus



Radial nerve: deformity



Radial nerve sensation



Radial nerve: special test

Thumb up sign 



Axillary nerve Injury 

• It supplies the deltoid and teres

minor muscles.

• It provides sensory innervation

to the lateral aspect of the arm.

• Common cause:

Shoulder dislocation

• Others:

Compression of the axilla by

crutches or by a fracture of the

surgical neck of the humerus.



Axillary nerve Injury 

• The patient is unable to

abduct the arm after 15°.

• The initial 15° of

abduction(initiation of

abduction) is preserved.

• Sensory disturbance over

the lateral aspect of the

upper arm.

Regimental badge 



Axillary Nerve injury: commonest cause is anterior 
shoulder dislocation  



Musculocutaneous Nerve
• It passes through the coracobrachialis

muscle.

• It provides sensory innervation to the

forearm and motor innervation to the

coracobrachialis, brachialis and biceps

brachii muscles

• Its injury is rare:

# weakness in elbow flexion and supination

of the forearm, with a depressed biceps reflex.

# Sensory deficit along the radial side of the

forearm



Peripheral nerves of lower limbs:
Lumbar and sacral plexuses:
▪ Lumbar plexus: Femoral Nerve, Obturator Nerve, 

and  lateral cutaneous nerves of the thigh.
▪ Sacral plexus: Sciatic nerve, gluteal nerves, and 

Posterior cutaneous nerve of the thigh.





Lateral Cutaneous Nerve of the Thigh

• It entering the thigh under the
lateral part of the inguinal ligament.

• Meralgia paraesthetica: burning,
tingling sensations in the
anterolateral aspect of the thigh,
caused by entrapment of the nerve
under the lateral aspect of the
inguinal ligament.



Obturator Nerve

• It supplies all the adductor muscles of 
the thigh.

• Common causes of injury: during 
delivery or gynecological procedures. 

• Its integrity tested by: asking the patient 
to hold his legs together against 
resistance.



Femoral Nerve

• Motor: the iliopsoas and
quadriceps muscles.

• Common causes: Diabetic
neuropathy, Pelvic fracture
may compress(retroperitoneal
hematoma) or injure it.



Femoral Nerve

Injury lead to:
• Weakness hip flexion and

Loss of knee extension
• Absent knee jerk
• Sensory loss: anteromedial

thigh to the medial
malleolus.



Sciatic Nerve

• Largest nerve
• Has two discrete components

invested by the same fascia:
the peroneal nerve and the
tibial nerve.



Sciatic Nerve

Injury:
• Loss of knee flexion
• Paralysis of all the muscles below the

knee (flail foot).
• Absent ankle jerk
• Common causes:

pelvic fractures, posterior hip dislocation,
penetrating injuries, and misplaced IM
injections.



Sciatic Nerve

Injury:
• Sensory loss: below the knee. Except
The area innervated by the saphenous
branch.



Sciatic nerve injury deformity: 
foot drop 



Sciatic nerve: sensation 



Sciatic nerve: Absent ankle jerk 



Common Peroneal Nerve

• It passes to the lateral
compartments of the leg and
winds around the neck of the
fibula where it becomes extremely
vulnerable.

• It divides into: superficial and
deep peroneal nerves



Common Peroneal Nerve

• Its injury is the most common nerve 
lesion in the lower limb.

• Common causes: Diabetes, tight 
plaster casts, and lateral knee injuries.



• CPN: deformity
• Sensory Loss
• Motor loss 



• CPN injury: Foot drop



Tibial Nerve

It lies deep in the calf and its damage in
the leg is rare.
Its injury: paralysis of the deep and
superficial calf muscles and the intrinsic
muscles of the sole of the foot.



• Motor loss: plantar flexion of the ankle and 
flexion of the toes, and the patient cannot stand 
on tiptoe.

• Deformity: claw toes and may be calcaneovalgus.
• Sensory loss: over the sole of the foot and the 

lateral side of the leg and foot.
• Ankle jerk is absent.

Tibial Nerve



Tibial nerve: deformity: claw toes: more 
common in Posterior tibial nerve injury   



Tibial nerve: sensation





It is a condition in which the neurovascular bundle 
reaching the upper extremity is compressed(brachial 
plexus, subclavian vein and artery), within the confined 
space of the thoracic outlet.

Cervical rib and thoracic outlet syndrome 



This rib is usually represented

by a fibrous band originating

from the seventh cervical

vertebra and inserting onto

the first thoracic rib.

Cervical rib and thoracic outlet syndrome 



• It may be asymptomatic, but because

the subclavian artery and brachial

plexus course over it a variety of

symptoms may occur.

• The lower trunk of the plexus (mainly

T1) is compressed, leading to wasting

of the interossei and altered sensation

in the T1 distribution.

• Compression of the subclavian

vessels may result in vascular

symptoms, thrombus and embolus

formation.

Cervical rib and thoracic outlet syndrome 



Cervical rib and thoracic outlet syndrome 




