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“The football fields of our nation have 
been a vast proving ground or laboratory 
for the study of tragic neurological 
sequelae of head and neck trauma in man”  
Richard  Schneider 1967
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Hyperextension or Hyperflexion as 
Mechanisms for Catastrophic Cervical Spine

Injuries



Established common mechanism of injury-head 
down axial contact



Mechanisms of Injury

• Football: Tackling– vertex impact
• Wrestling:Driving head into opponent/mat
• Ice hockey:Pushing/skating into boards
• Gymnastics: Fall during dismount
• Soccer: head to opponent or ground



Catastrophic Spinal Injuries in Football

Schneider-6/year  1959-63
Torg-20/year 1971-75, peaked in 1976 with 34 permanent injuries in 
1976
In 1950’s without face masks shoulder was main area of initial contact
1976: NCAA & NFHSA-prohibited using head as initial point of contact 
when blocking/tackling
1977-2001: 10/year—71% defense, tackling 69%, defensive back 

RAATEINJURYPER100,000 PARTICIPANTSIN5YRPERIOD





Cervical fracture or fracture-dislocation



MRI spinal cord injury





Striking with crown or vertex of helmet-
straightened cervical spine-less absorption



Upright position is protective 
because of normal cervical 
lordosis. Slight flexion converts 
spine into a segmented column 
that bears brunt of impact forces.
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Ice Hockey-cervical injuries hitting boards, 
usually driven into from behind
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Spinal Cord Contusion



Spinal Stenosis



Spinal Instability







Transient Spinal Cord Injury

• Usually seen football, hockey, soccer, wrestling
• Duration seconds-minutes, up to 48 hrs.
• Quadriplegia, weakness or numbess in all or 2 or more extremities
• Stenosis in 19 (54%)
• No radiographic abnormality in 46%



Transient Spinal Cord Injury-Mechanisms

Neurapraxia
Spinal Cord “Concussion”
Vascular: Central Cord Syndrome variant
“Burning Hands” Syndrome





Transient Spinal Cord Symptoms

Sport N
Quadriplegia/-
paresis

Sensory 
Hemiparesis4 extremities Arms

Football 24 13 7 3 1
Wrestling 7 4 2 1 -
Gymnastics 1 - - 1 -
Baseball 2 1 1 -
Skiing 1 - - 1 -

Total 35 18 10 6 1



Current Evaluation

• Plain radiographs w/ F/E
• Computerized tomography
• Magnetic resonance
• “Functional” MRI
• Non-focal stenosis w/o compromise w/ dynamic studies





Conclusions

• Two types of TSCI w/o correctable problem: cord “concussion” (normal studies)  
& stenosis

• No definitive association for subsequent permanent injury :1/117 (0.9%)FB quad 
injuries w/ prior Sx-sensory

• Narrow spinal canal leads to deformation
• Structural failure with catastrophic injury; not with stenosis.
• Only 4 reported cases of quad injury a/w preceeding spinal cord symptoms
• Return to play tolerated especially single episode



Spear Tackler’s Spine

1-Reversal of lordosis
2-Evidence previous, minor cervical fractures
3-Relative cervical stenosis
4-Habitual use of spearing techniques







Burners-stingers-brachial plexus or nerve root



Foraminal narrowing-common cause of radiculopathy





Spinal Injury?
Other Diagnoses to Consider

Vascular injury---Vertebral artery, Internal carotid artery
Intracranial injury---contusion, subdural or epidural hemorrhage
Brachial plexus injury



Subdural hematoma



Ruptured congenital arachnoid cyst



Spine Evaluation

• Plain radiographs w/ F/E
• Computerized tomography
• Magnetic resonance
• “Functional” MRI
• Non-focal stenosis w/o compromise w/ dynamic studies



Torg Ratio-->Functional MRI



Management Athletic SCI

Initial on-field care
Triage and decision making
Emergency care
Steroid protocol
If indicated, surgical 
decompression/stabilization 
Rehabilitation



Helmet and shoulder pads 
removal



Treatment

Rest
Medications-NSAIDs, myorelaxants,analgesics, Omega-
3 FA’s (pharmaceutical grade)
Physical therapy-multimodality
Pain management modalities
Chiropractic
Rehabilitation
Return to Play















Probable Contraindications to Contact Sports

• Congenital: Odontoid-os, hypoplasia, A-O 
fusion, Klippel-Feil, multi-level cervical fusion

• Acquired: prior spinal cord injury, spinal cord 
lesion (tumor, syrinx, vascular), Spear Tackler’s  
Spine

• Post-traumatic: significant fracture, instability, 
symptomatic HNP, post-surgical fusion > 2 
levels

• Repetitive transient cord symptoms
• Management and RTP must be individualized
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