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Latest Technology in 
Spinal Cord Stimulation
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Mechanism of Action

• Direct application of an elegant 
scientific theory to medical practice

• Gate control pain transmission theory 
by Melzack and Wall 1965 

• Input of peripheral pain fibers could be 
manipulated by external electric field 
(stimulation) applied to the spinal cord 
to “close the gate” of the pain 
transmission

• First stimulator implanted in 1967
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Traditional low frequency stimulation
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High Frequency Stimulation
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p e r c u t a n e o u s  f l u o r o s c o p i c a l l y  g u i d e d  o u t p a t i e n t  
p r o c e d u r e  p e r f o r m e d  u n d e r  c o n s c i o u s  s e d a t i o n
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Technique of Implantation

 Placement of an electrode array (leads) in 
the epidural space on top of the carefully 
selected segment of the spinal cord

 Tunneling of the wires
 Connecting wires to the computer/pulse 

generator
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Indications for Spinal Cord Stimulation
 Continuing severe pain and functional 

dysfunction despite maximized 
medications, failed injection therapies 
and failed surgeries

 Pain in the location amenable to 
stimulation: extremities, lower back, 
failed back surgery syndrome and 
complex regional pain syndrome I and 
II (RSD)

 No untreated psychopathology
 No coagulopathies or epidural lesions
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Patient Selection Process

 Initial evaluation discussing pros and cons of 
therapy

 Psychiatric clearance 
 Appropriate imaging: upper extremity and neck 

pain: cervical and thoracic MRIs, lower extremity 
pain and lower back pain: lumbar and thoracic 
MRIs.  MRIs are needed to evaluate patency of the 
epidural space for the lead implantation (r/o spinal 
stenosis, tumors, etc)

 Reevaluation of the patient with MRI results
 Trial
 Implantation
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Trial and Implantation

 Percutaneous trial is a day procedure 
done under fluoroscopy

 Patient uses external device for 3-7 days
 Removal of the percutaneous lead takes 

5 minutes
 If adequate pain control achieved: 

proceed to full implant, usually brief 
surgery, overnight stay at the hospital
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• Combination therapies availability: multiple options available at the same time with one device

• Treating electrical current as medication: ability to vary dose, frequency, and speed of 
administration

• New stimulation algorithms without paresthesia: targeting dorsal horns and ganglions

• Automation of waveforms: variety of algorithms mentioned above are automatically rotated in a 
preprogrammed sequenced optimized for a particular patient

• Program usage and activity reports availability

• Full MRI compatibility

New Paradigms in Stimulation

10
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Why do Work Comp 
Patients Have a Bad 
Rap?
M a n i j e h  B e r e n j i  M D  M P H  
FA C O E M
2 9  M a r c h  2 0 2 2



Disclosures

• No pertaining to this talk
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US Workforce 
Overview 
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https://pxhere.com/en/photos?q=workers+&search=workers+diversity+african+american
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Work Injury Stats
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Myths about Work 
Comp Patients 
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Workers' Comp: The Myth of the Bad Employee (shrm.org)
27
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The Truth about Work 
Comp Patients 



How Can Workers' Compensation Systems Promote Occupational Safety and Health? Stakeholder Views on Policy and Research Priorities (rand.org) 29
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How Can Workers' Compensation Systems Promote Occupational Safety and Health? Stakeholder Views on Policy and Research Priorities (rand.org)
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How Can Workers' Compensation Systems Promote Occupational Safety and Health? Stakeholder Views on Policy and Research Priorities (rand.org)



Does The Workers' Compensation System Fulfill Its Obligations To Injured Workers? (dol.gov)
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Does The Workers' Compensation System Fulfill Its Obligations To Injured Workers? (dol.gov)
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Disparities in Back Pain - International Association for the Study of Pain (IASP) (iasp-pain.org)
34
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Disparities in Back Pain - International Association for the Study of Pain (IASP) (iasp-pain.org)
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Karran, Emma & Grant, Ashley & Moseley, Lorimer. (2020). Low back pain and the social determinants of health: a systematic review and narrative synthesis. Pain. 161. 
37
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Thank you!
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Contact Info:
manijehberenji@gmail.com
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Lumbar Case Presentation
Cha di  Tann our y,  MD

M e d i c a l  D i r e c t o r,  O r t h o p e d i c s

D i r e c t o r,  S p i n e  R e s e a r c h

A s s o c i a t e  P r o f e s s o r,  O r t h o p e d i c  
S p i n e  S u r g e r y

B o s t o n  U n i v e r s i t y  M e d i c a l  
C e n t e r  



Panel 

1 . To ny  Ta n n o u r y,  M D
2 . E d u a rd  Vay n b e rg ,  M D
3 . M a n i  B e re n j i ,  M D
4 . S h a u n a  L at t u c a ,  P T
5 . M i c h a e l  Ke l l e y, D i re c t o r WC  C l a i m  - H U B
6 . B u z z  S c h n e i d e r,  At to r n e y



2022
Work Related Injuries

WorkshopCase Scenario
• 45 y male
• Laborer
• Progressive back pain,  Right leg sciatica (2 years)
• Injury? No specific trauma - Heavy lifting, repetitive bending
• PMH: 

• Anxiety - Depression 
• Tobacco intake (Chronic smoker) 

• Family History:
• Father & brother: with multiple ”Back surgeries”
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• P/E:

• Bent over - stooped posture
• Limited ROM
• SLR +++
• 3-4/5 weakness secondary to pain
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• Mani Berenji

• Shauna Lattuca



2022
Work Related Injuries

WorkshopMRI

L4-L5

L5-S1

Tony: 
Additional imaging?
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• EV
• TT

L4-L5

L5-S1
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• 1st Opinion MD:

• Lumbar Stenosis L4-L5: recommend Laminectomy L4-L5

• 2nd Opinion MD:
• Lumbar Spondylolisthesis L4-L5: recommend Fusion L4-L5

• 3rd Opinion MD:
• DDD + Smoker + Family History  No surgery!!

• 4th Opinion MD: 
• Mani Berenji - Ed Vaynberg – Shauna Lattuca: Any role for conservative Rx?
• Tony Tannoury: Any role for surgery? Approach-extent?
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• PT / NSAIDs • ESI – Nerve blocks

• Facet blocks

• Failed Conservative Mgt
• WC Case? 

Mike Kelley
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• Extensive PT, Work Condit’/Hardening

• 6 months: RTW – light duty

• 10 months: Near Full duty

• 12 months: Re-injury while bending at 
work  R Leg Pain

• Can’t work!!
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Fear of Re-injury
• BUZZ?
• Mike Kelley?
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Additional Imaging

L3-L4

L2-L3
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Additional Imaging


