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HISTORY OF CERVICAL RADICULOPATHY

 Parkinson. An Essay on the Shaking Palsy. 1817



HISTORY OF CERVICAL RADICULOPATHY

Earliest descriptions of cervical ‘spondylitis’

Strumpell (1888), Marie (1898), von Beckteren
(1899)

Inferred infectious or inflammatory etiology

Redefined etiology and pathophysiology
Coined the term cervical ‘spondylosis’

Brain et al. Brain 1952



EPIDEMIOLOGY OF CERVICAL RADICULOPATHY

Prevalence 83 per 100,000
C7 – 46.3%
C6 – 17.6%
C5, 6 – 10.3%

21.9% disc protrusion 
alone
68.4% spondylosis + 
disc
26% had Surgery

Radhakrishnan et al. Brain 1994

C6,7 – 8.4%
C5 – 6.6%
C8 – 6.2%



EPIDEMIOLOGY OF CERVICAL RADICULOPATHY

Presenting symptoms
90% paraesthesias
84% hypoactive reflexes
64% motor deficit
33% sensory deficit
15% subjective weakness

Radhakrishnan et al. Brain 1994



PATHOPHYSIOLOGY
CERVICAL RADICULOPATHY

 Foraminal changes
 Osteophytes
 Uncovertebral or Facet joints

 Disc herniation
 Central or Lateral extrusion

 Combination



CLINICAL PRESENTATION
HISTORY

 Radiating arm pain
 Severe, Sharp
 Tooth-ache quality
 Poor localizing value
 Can be atypical 

location

 Paraesthesias

 Weakness

 Sensory loss



PRESENTATION CERVICAL RADICULOPATHY

Clinical presentation in 736 pts
99.4% Arm pain
85.2% Sensory deficit 
79.7% Neck pain
68% Motor deficit

Atypical Symptoms
52.5% scapular pain
17.8% anterior chest 
pain
9.7% headache

Henderson et al. Neurosurgery 1983



PRESENTATION CERVICAL RADICULOPATHY

736 PCF over 17 years
All surgeries in sitting position
96% relief of preop arm pain
98% relief of preop motor deficit
91% good/excellent results

14% required 2nd surgery
3% for recurrent radic

No difference in results 
between hard, soft discs
9.4 weeks return to work
1.5% minor compications
No deaths or air embolisms

Henderson et al. Neurosurgery 1983



SURGICAL INDICATIONS

Failed conservative 
treatment >6 wks

Instability 
Spondylolisthesis
Retrolisthesis

Deformity of spine w/ 
radicular symptoms 

Progressive neurological 
deficit

Disabling motor weakness
Deltoid/wrist palsy

Cervical myelopathy / 
myeloradiculopathy



SURGICAL TREATMENT
OPTIONS

Anterior Approach Posterior Approach



ANTERIOR APPROACH: CERVICAL RADICULOPATHY

 Decompression of spinal canal and 
foramen
 Direct disc excision
 Indirect distraction by graft 

placement

 Indicated for 
 Cervical kyphosis
 Lateral or central disc herniations
 Single or multiple levels 

 (usually <4 levels)

 Advantages
 Address lesions w/o manipulating 

nerve roots
 Access to both central and lateral 

herniations



POSTERIOR APPROACH:CERVICAL RADICULOPATHY

 Described two decades before 
anterior approach popularized

 Indications
 Lateral soft disc herniation or 

disc osteophytes
 Midline spondylotic myelopathy
 Radiculopathy without neck pain
 Singers or patients in whom 

vocal cord paralysis is 
problematic

 Advantages
 Motion preserving 

 (smokers, ?athletes)



 Laminoplasty
 Central Stenosis 

 Keyhole foraminotomy
 Lateral discs

POSTERIOR APPROACH:CERVICAL RADICULOPATHY



 Posterior laminoforaminotomy
 Midline Incision vs MIS tube
 Resect medial facet & part of lamina

 If herniated material is present
 Nerve root is retracted and disk  

fragments removed

POSTERIOR CERVICAL FORAMINOTOMY



POSTERIOR APPROACH

50% Facets removed

5mm nerve root exposure

Spinal stability intact

70% Facets removed

8-10mm nerve root 
exposure

Significant increase in 
spinal instability  

Raynor et al J Neurosurg 1985 

Instability with Excessive Facet Joint Removal



ANTERIOR VERSUS POSTERIOR

 ACDF
 Visualize lesions w/o manipulating nerve roots
 Access to both central and lateral herniations

 PCF
 Avoids complications/loss of motion from fusion
 Direct decompression of neural elements
 Reduced postop immobilization time



CLINICAL OUTCOMES

 Anterior vs Posterior approaches for purely lateral disc 
herniations
 16 PCF vs 28 ACDF (Robinson horseshoe graft)

 no statistical difference found
 94% good/excellent results in ACDF 75% good/excellent results in 

PCF

Herkowitz et al. Spine 1990



LITERATURE: PCF VS ACDF

• Meta-analysis of 10 studies: 3 PRCT, 7 Retro
Liu et al. Orthop Surg 2016



LITERATURE: PCF VS ACDF

• Complication rate: 7% ACDF group, 4% PCF group 
• Reoperation rate: 4% ACDF group, 6% PCF group within 2y 
• No difference in clinical outcome
• PCF preserved range of motion of the operated segment
• Average cost lower for PCF group

Liu et al. Orthop Surg 2016



LITERATURE: PCF VS ACDF

• 1038 ACDF, 32 CDR, 69 PCF, 
• Surgery for ASD 2.3% / year overall

Lee et al. JBJS Am 2014



LITERATURE: PCF VS ACDF

Lee et al. JBJS Am 
2014

Lee et al. JBJS Am 2014

Survivorship curves



• PCF had greater 
return to play, faster 
return to sport

• Higher reoperation 
rate 46% vs 5.8%

Mai et al. Clin Spine Surg 2018

LITERATURE: PCF VS ACDF



• 178 PCF, avg f/u 32 mo
• 5% underwent ACDF revision at index level 
• Those revised were significantly younger (25 vs 35 years), 

had lower BMI (25 vs 29), and more likely on anxiolytic 
(56% vs. 22%) or antidepressants (67% vs. 27%)

Wang et al. TSJ 2015

LITERATURE: PCF VS ACDF



LITERATURE

• 1-year cost-utility ratio: 
• PCF $79,856/QALY vs ACDF $131,951/QALY (P<0.01)

• 1-year ICER was negative for ACDF
• ACDFP was dominated by PCF

Alvin et al. Clin Spine Surg 2016



LITERATURE

• 60 patients DTRAX facet fusion
• 93% facet fusion at 1y by CT
• 1.6° loss of lordosis at index level
• Improved VAS and NDI from 2 wk – 1y

McCormack et al. JNS-S 2013
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LITERATURE

• 42 patients 2 or 3 level radiculopathy Rx 
with multilevel PCF

• NDI improvement of 19%
• 1 pt with postop instability
• 1 pt with post laminotomy kyphosis

Lee et al. Acta Neurochir 2017
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CASE: MULTILEVEL CERVICAL
RADICULOPATHY



HISTORY

• 72 year old female 
• Primary complaints:

• Left arm weakness
• Constant aching neck pain
• Pain radiates in both shoulders 

and the right scapula
• Intermittent pain radiating 

down below the elbow on left
• Additional complaint of low 

back pain for many years



PHYSICAL EXAM

• ROM with pain at the extremes
• 4/5 strength left deltoid, 

triceps
• No shoulder impingement
• Sensation diminished left 

dorsal forearm
• Diminished left triceps reflex



PRE-OP: MRI

LeftRight

C2-C3 C3-C4

C4-C5 C5-C6

C6-C7 C7-T1



PRE-OP: CT

LeftRight

C2-C3 C3-C4

C4-C5 C5-C6

C6-C7 C7-T1



SURGERY

• Posterior cervical fusion 
with instrumentation C2-T1

• Laminectomy C4-C7
• Laminotomies:

• Bilateral C4-5, 
• Left C5-6, C6-7





THANK YOU
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