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What is “BETTER”? 
•  Neurologic improvement? 
•  Improved VAS, Oswestry, SF-36? 
•  Less destruction of normal tissue? 
•  Less operative pain? 
•  Faster/easier procedure? 
•  Less EBL? 
•  Less physiologic stess? 
•  Shorter ICU and LOS? 
•  Faster RTW? 
•  Fewer complications? 
•  Lower infection rate? 
•  Less expensive? 







Endoscopic TLIF and 
Percutaneous Pedicle 
Screw Instrumentation 

Khoo,L.T., Palmer,S., Laich,D.T., Fessler,R.G.:  Minimally Invasive 
Percutaneous Posterior Lumbar Interbody Fusion. Neurosurgery 51(5, 

Supplement), 166-181, 2002.   
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Operative Data 

4.6 5.1

0

1

2

3

4

5

6

7

Operative Time (in hrs)

Open

Minimally-
Invasive

p=0.19 NS 



Operative Data 
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Hospital Data 
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•  No CSF leaks 
•  No  infections 
•  No medial breaches of 

the pedicle 
•  No neurological injuries 

related to the procedure  
•  No positioning-related 

complications 
•  No hardware failures 

Complications 

n 1 CSF leak 

n  No  infections 

n  No medial breaches of the 
pedicle 

n  No neurological injuries 
related to the procedure  

n 1 positioning-related 
complication 

n  No hardware failures 

 

Minimally-Invasive Open PLIF 
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Narcotic Intake 

0

20

40

60

80

100

120

140

Preop 1wk 2-4wks 6wks

On Long-term Narcotics Preop 

0
2
4
6
8
10
12
14
16

Preop 1wk 2-4wks 6wks 3-6mo

(% of Preop Value) 

Without Narcotics Preop 

(MS04 Eqvs./day) 



LONG TERM FOLLOW-UP 
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SPONDYLOLISTHESIS 

0

5

10

15

20

25

Nl Align Spondy



RESULTS 

•  Fusion rate:  98 % 
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RESULTS 
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LONG TERM RESULTS 
BACK PAIN 
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LONG TERM RESULTS 
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One year follow up 

• Two prospectively followed cohorts 
• Non-randomized 
• Two institutions 

n  PLIF Saint John, NB, Canada 
n  mTLIF Chicago, IL, USA 

•  Patients requiring lumbar interbody fusions 
• All patients followed using VAS pain scores 

and Oswestry Disability Index 
• Radiographic determination of fusion 



Results 

TLIF 
•  29 patients 
•  19 female 
•  Mean age = 54 ± 14* 
•  Previous surgery (5) 

n  Disc same level – 2 
n  Laminectomy same 

level - 3 

PLIF 
•  31 patients 
•  14 female (n.s.) 
•  Mean age = 42 ± 11 
•  Previous surgery (4) 

n  Disc same level – 2 
n  Adjacent anterior 

fusion – 1 
n  Distant posterior fusion 

- 1 * p < 0.05 



Open 
• CSF leak – 2 
•  Ileus – 3 
•  Footdrop – 2 
•  Infection – 1 

MAST 
• CSF leak – 3 
• Migration of 

interbody graft – 2 
n  Both cases 

Boomerang 
• DVT – 1 

Results 

Complications 
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Results 
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Results 
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EFFECT OF RETRACTION 

• Denervation and muscle atrophy 
n  Sihvonen et al Spine 18:575-581, 1993. 
n  Weiner et al Spine 24:2268-72, 1999. 
n  Epstein in Youmans 2004, pp 4521-39. 

• Failed low back surgery 
n  See and Kraft Arch Phys Med Rehabil 

56:80-3, 1975. 





Lacey E. Bresnahan, PhD, R. David Fessler, BA, Richard G. Fessler, MD., PhD 
ISSLS,  May 1-4, 2009 
Open 

MIS 

LESS TISSUE DESTRUCTION 



PARASPINAL MUSCLE CHANGES ON MRI FOLLOWING 
POSTERIOR LUMBAR SURGERY 

•  Muscle cross-sectional area (CSA) was measured and compared 
for the longissimus, illiocostalis and multifidus in the pre- and 
post-operative scan.  

•  T 2 MRI, axial,  2mm cuts, no gap 
•  Medical imaging processing and Visualization software from NIH 

Lacey E. Bresnahan, PhD, R. David Fessler, BA, Richard G. Fessler, MD., PhD 
ISSLS,  May 1-4, 2009;  Spine, Submitted. 

OPEN 
 

MEAN  DECREASE   18 % 
LARGEST IN R LAT  36 % 

MED 
 

MEAN INCREASE  2 % 
 



HIGH RISK: 
 MORBID OBESITY 

 

Rosen, D., Ferguson, S., Ogden, A.T., Huo, D., Fessler, R.G.: Obesity and 
Self Reported Outcome after Minimally Invasive Lumbar Spinal Fusion 

Surgery. Neurosurgery 63:956-960, 2008. 



DEMOGRAPHICS 

• Age   56.4  (19-85) 
• Height   169 cm  
• Weight  82.2 kg 
• BMI   28.7 kg/m2 

• TOTAL  110 patients 



WEIGHT DISTRIBUTION 
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RESULTS 

• VAS = NS DIFFERENCE between groups 
• ODI = NS DIFFERENCE between groups 
•  SF-36 = NS DIFFERENCE between groups 
• Linear Regression Analysis = No correlation 

between BMI and any outcome measure 



OPERATIVE TIME 
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ESTIMATED BLOOD LOSS 
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MAJOR COMPLICATIONS 

1  Positioning injury (?) 

   = 0.8 % 

(This occurred in the “normal” group) 



MINOR COMPLICATIONS 

 OVERALL   22 % 

< 25 

25-30 
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BMI < 25 BMI 25-30 BMI > 30 

Post-op 
radiculopathy 

3 2 

Lower extremity 
weakness 

1 

Urinary retention 2 

Durotomy 1 1 

Superficial wound 
infection 

1 

Delirium 3 2 

Nausea 1 

CHF exacerbation 1 

Hypertension 1 1 

Hypotension 1 1 

Ileus 1 

PERCENT OF TOTAL 23 26 14 



 
Major complications: 0 

HIGH RISK: 
COMPLICATIONS IN OCTAGENARIANS 



John E. O’Toole, MD, Griffin Meyers, BA, and Richard G. Fessler, 
MD, PhD Reduction in Spinal Surgery Wound Infection Rates by 
Minimally Invasive Technique. Journal of Neursurgery,  in press. 

  
 
  
 

• Reported infection rate in open 
surgery 0.9 to 15 %. 

• 1338 MIS procedures 
• 12 mo follow up 
• 0.2 % overall infection rate 

n  0.7 % for MEDS and TLIF 
n  0.1 % for all others 

LOWER INFECTION RATE 



CONCLUSIONS 

• MIS is equivalent to or superior to 
open surgery for: 
n  Neurologic result 
n  Pain relief 
n  Fusion rate 

• For virtually every operation 
developed and tested to date. 



CONCLUSIONS 
•  MIS achieves these results with 

n  Less EBL 
n  Less stress response 
n  Less pain meds 
n  Less ICU stay 
n  Less hospital stay 
n  Faster D/C 
n  Faster recovery 
n  Faster return to work 
n  Lower complication rate 
n  Lower infection rate 

•  And can more safely be used in high risk patients 



Thank You 


