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Lumbar plexus

• iliohypogastric,

• ilioinguinal, 

• Genitofemoral, 

• Lateral cutaneous of thigh

• Obturator

• Femoral

•

lumbosacral plexus ventral rami of 

L4-S4. 

*superior gluteal nerve L4, L5, and S1 

•inferior gluteal nerve L5, S1, and S2

•Peroneal branch of the sciatic nerve 
•tibial branch of the sciatic nerve 
•posterior cutaneous nerve 
•pudendal nerve S2, S3 and S4

sciatic nerve   L4, L5, S1, S2, and S3



Causes of nerve/root injury 
• inappropriate positioning
•hematoma 
• improper hardware placement, 
•direct injury  

2/S1 pedicle screws were inserted outwardly and induced radicular pain 
by impinging on an L5 root

osteotome is likely to injure the L5 nerve root

S1 pedicle screws 

1/due to perforation of the anterior cortex of sacral ala by S1 pedicular screws



incidence lumbar nerve root palsy : 
1.4% in primary surgery
3.8%  in revision surgery
0.9%, for fusion of 5 levels
1.5%,    fusion          5 to 10 levels
7.4%, 10 levels

L5 was the most commonly injured nerve root, 
all other lumbar nerve roots were also involved. 
There were no S1 injuries.



Nerve root palsy  after
spinal fusion surgeries for deformities 

• 146 primary and 261 revision 
• scoliosis 211 
• kyphosis 65
• scoliosis + pseudarthrosis 89
• kyphosis + pseudarthrosis 42

average preoperative 
thoracic kyphosis 42.4°(range: 0–104°)
lumbar lordosis -14.2° (kyphosis, range: - 60° to 19°)

average postoperative correction 
thoracic + 37.7° (range 3–80°) 
lumbar spine    10.7°(lordosis, range: - 46° to 62°) 

Quadriceps weakness L3-4         3cases
Foot drop                     L4-5         6 cases
Hallux drop                     L5           3 cases

foot drop (L4-5) : most common injury
other lumbar nerve roots were also involved
no  gastro-soleus (S1) injuries



INJURY 
to

L3,L4 root

unilateral quadriceps weakness or palsy 

best detected : by a single leg 
sit-to-stand test





Obturator to femoral nerve transfer









Combine 

obturator and femoral

injury



SURGICAL TECHNIQUE



lumbosacral trunk (L4,L5 roots)
connects  lumbar plexus with sacral plexus

L4,L5 root injury

Dorsiflexion weakness

Or  FOOT DROP

Difficulty in 
eversion  & inversion





• Conclusion: 
• Osteotomy of the sacral ala with <30° angle to the sagittal plane risks 

injury to the L5 nerve
• osteotomy angle >30° would not cause any injury to the nerve

Cadaveric study



10.1177_2192568220968773-fig3.jpg

The tip of the osteotome lateral to the L5 nerve in a 20°
corticotomy case.

The tip of the osteotome touching the L5 nerve in a 0°
corticotomy case



FOOT DROP    after spinal surgery 
role  of   peripheral nerve surgeon

• Tendon transfer  ?   Why not
• Use of  Posterior tibialis tendon  (L5)

• Gastrocnemius muscle  S1,2
• Soleus muscle  S1,2

• Motor reeducation



Soleus branch transfer to DPN







L5,S1,S2  roots
like SCIATIC NERVE INJURY

knee:     flexion
ankle :  dorsi flexion & plantar flexion
toes:  flexion, extension ,abduction, adduction

what can nerve surgeon do?

1-Sole sensation

2- MOTOR FUNCTION







two-point
discrimination
(2PD) test

monofilament test 









Sacral  rootS
S2 root :  glutei and musculus biceps femoris. 

N. gluteus  superior  to     gluteus medius(deltoid” of coxal joint)

,              musculus gluteus minimus and m. tensor fascia lata

S3 root : flexor of big toe and only rarely other muscles on the extremity

S4 root :  no muscles on the extremity

• • can affect bladder, bowel, and sexual functions.
•

Preservation of the S2 and more cranial nerve roots can maintain most lower-limb and bowel-bladder functions



injury to the sacral nerve roots

closure pressure of the external urethral sphincter is induced 
70 %      by stimulation of the S3 ventral root,
30 per cent derives from S2 and S4 neuronal impulses. 

Trans-sacral epiduroscopic laser decompression (SELD) is reported to have strong positive short-term effects in
controlling lower back pain (LBP) or radicular leg pain following herniated lumbar disc (HLD

A 36-year-old man received SELD with YAG laser for controlling LBP and radicular pain due to HLD on L5-S1.
after SELD, voiding and defecation difficulties and sensory deficits on the S3-5 dermatome 

An areflexic neurogenic bladder (urodynamic study)
Three months after symptom onset, the patient’s voiding and defecation difficulties were nearly completely 

recovered

Chang: Sacral root injury during trans-sacral  epiduroscopic laser decompression A case report2017







iliohypogastric nerve :     T12 and L1
Sensory input: lateral gluteal area
Motor innervation: internal oblique muscle; transverse abdominal muscles.

ilioinguinal nerve :      L1 spinal nerve
Sensory : thigh; males, anterior scrotal nerve root of the penis and the superior part of the scrotum

females, anterior labial nerves , mons pubis and the labia majora.
Motor : internal oblique muscle; transverse abdominal muscles.

genitofemoral nerves L1 and L2 spinal nerves
genital and the femoral branch

Sensory input (genital branch): Skin of the scrotum and  mons pubis and labia majora in women

Sensory input (femoral branch): innervation to the anterior and superior area of the thigh

Motor innervation (genital branch): Cremaster muscle in men

Lumbar Plexus:    T12 to L5


