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Richard G. Fessler, MD, PhD

MIS WILL REPLACE MOST 

OPEN SURGERY!

Professor

Department of Neurosurgery

Rush University  Medical Center

Chicago, IL

BECAUSE ITôS JUST 

PLAIN BETTER!

What is ñBETTERò?

ÅNeurologic improvement?

ÅImproved VAS, Oswestry, SF-36?

ÅLess destruction of normal tissue?

ÅLess operative pain?

ÅFaster/easier procedure?

ÅLess EBL?

ÅLess physiologic stess?

ÅShorter ICU and LOS?

ÅFaster RTW?

ÅFewer complications?

ÅLower infection rate?

ÅLess expensive?

No difference?

Not clinically

significant

MISS
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CONCLUSION

Choosing procedures with the least likelihood 

of demonstrating differences, ignoring 

differences, or calling them ñinsignificantò 

doesnôt make them go away!

WHAT MUST BE ACHIEVED TO 

DEMONSTRATE VALUE IN THE 

TREATMENT OF LUMBAR STENOSIS?

ÅEliminate or improve symptoms

ÅDecompress the dura

ÅDecrease muscle trauma

ÅMaintain biomechanics of spine 

Â eliminate need for fusion

ÅDecrease physiologic stress of surgery

ÅDecrease complication rate

ÅDecrease infection rate

ÅDecrease EBL, LOS, etc.

ÅDecrease need for post-op rehabilitation

Eliminate or Improve Symptoms

ÅMEDS procedure utilized

Å24 consecutive patients

ÅDec 1997 to Jan 2000

Å37 open surgery patients

ÅSx: neurogenic claudication,

leg pain, back pain, and 

urinary dysfunction

ÅLumbar stenosis shown on

MRI or CT myelogram
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Clinical Results of Endoscopic 

LaminoforaminotomyVS. Open Technique

MEDL
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Decompress the Dura

Pre Post-MEDL

Decompress the Dura

ÂRetrospective analysis 

Â quantitatively determine the amount of thecal sac 
decompression achieved during laminectomy vs MEDS 
between L2-L5.

Â 18 patients underwent a one-level posterior decompression 
for stenosis (9 Open, 9 MIS)

Â Mean Age:

Â Open (55.2 years)  

ÂMIS (66.4 years) (p=0.07)

Â Patients were included if they had viable pre-operative MRI 
and no further lumbar -related surgery following the original 
operation.

Â Patients were excludedif they had contraindication to MRI 
or surgeries that would directly affect measurement of MRI 
data.
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Image Acquisition
ÂLumbar MRI scans were obtained within 6 months 

prior to surgery and at 6 - 30 months following 
surgery

Â Open Average:  16.0 months

Â MIS Average:  15.4 months

ÂT1-weighted image of the lumbar spine was obtained 
using 2-mm axial sections with a gadolinium contrast 
agent if the GFR was 60mL/min/1.73m2 or greater

ÂImaging performed at Northwestern Center for 
Advanced Magnetic Resonance Imaging using a 1.5T 
Siemens Espree magnet.

Data Collection
ÂImages were calibrated 

then individually 
thresholded and segmented 
using Medical Image 
Processing and Visualiztion 
(v4.1.3, NIH)

ÂCross-sectional area of 
Thecal Sac = (number of 
pixels) x (calibrated pixel 
size)

ÂThecal sac area was 
averaged over the length of 
the surgical site and used to 
represent the change in 
thecal sac area

38% Increase 

(p=0.009)
36% Increase 

(p=0.02)
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p=0.82

Decrease Tissue Trauma

Åñéevery strength parameter tested except male 
isokinetic flexion strength showed at least a 30% 

decrease when compared with normal values.ò

Kahanovitz, Spine14(4) 1989 

Iatrogenic Muscle Injury

Kawaguchi Y. et. al. Spine, 1998; 23(21): 2282 -2288

Styf J.R. et. al. Spine, 1998; 23(3): 354-358 

Weber B.R. et. al. Spine 1997; 22(15): 1765 - 1772

Kawaguchi Y. et. al. Spine, 1996; 21(22): 2683 - 2688

Kawaguchi Y. et. al. Spine, 1996; 21(8): 941 - 944

Kawaguchi Y. et. al. Spine, 1994; 19(22): 2590 - 2602

Rantanen J. et. al. Spine, 1993; 18(5): 568 - 574

Sihvonen T. et. al. Spine, 1993; 18(5): 575 - 581 

Mayer T.G. et. al. Spine, 1989; 12(1): 33 - 36

Macnab I. et. al. Spine, 1977; 2(4): 294 - 298

Naylor A. JBJS, 1974; 56-B(1): 17 - 29

Jackson R.K. JBJS, 1971; 53-B(4): 609 - 616
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PARASPINAL MUSCLE CHANGES ON MRI FOLLOWING 

POSTERIOR LUMBAR SURGERY

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

ÅT 2 MRI, axial,  2mm cuts, no gap

ÅMedical 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 %

ÅAltered structure and function 
of spinal muscle fibers following 
posterior lumbar surgery

Â Muscle atrophy

Â Reduction in cross-sectional 
area

Â Increase fatty tissue

Â Reduction in muscle strength

ÅCan lead to further post-op low 
back pain (LBP)

Decrease Muscle Trauma

Open

MIS

Maintain Normal 

Biomechanics
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C 3 ï6 MEDS

Right hemi-lamina C 4-6 removed

Lig. Flav. C 4-6 removed

C 3 ï6 LAMINECTOMY

Bilateral lamina C 4-6 removed

Spinous Process C 4-6 removed

Lig. Flav. C 4-6 removed

Interspinous Lig. C 4-6 removed

RESULTS-FLEXION/EXTENSION

FLEXION

OPEN increased at all 

levels (C 4/5 and 5/6 

2X intact)

MIS similar to intact 

(except C 6/7 1.25 

intact)

EXTENSION

OPEN slight increase 

at all levels (1.25 at C 

4/5)

MIS similar to intact 

at all levels
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RESULTS-LATERAL 

BENDING

OPEN increased 

motion 3 and 4 times 

intact at C ¾ (right 

and left), 2.5 times at 

C 6/7 (right)

MIS similar to intact 

except 2 X increase at 

left C 3/4
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RESULTS-AXIAL 

ROTATION

OPEN increased 

motion for each 

segment for both right 

and left rotation (2.25 X 

at C ¾)

MIS similar to intact for 

each left axial rotation.

Greatest right increase 

was at C 6/7 (2.5 X).    

C ¾ and 4/5 increased 

1.4 X.
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BIOMECHANICS
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BIOMECHANICS
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A. Patwardhan - Hines VA Biomechanics Lab
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**
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*
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*   p< .05

** p < .005

Patients do not require 

secondary revision or 

salvage surgery
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FUSION RATE FOLLOWING MIS 

DECOMPRESSION OF STENOSIS

ÅInclusion criteria:

Â All one or two level MIS 

decompression of stenosis without 

mobile spondylolisthesis between 2002-

2011.

ÅExclusion criteria:

Â Mobile spondylolisthesis

Â Grade II or greater spondylolisthesis

Â Scoliosis > 20 degrees

FUSION RATE FOLLOWING MIS 

DECOMPRESSION OF STENOSIS

ÅTotal patients: 215

ÅFollow-up: 4.5 yrs (3 mo-9 yrs)

ÅDelayed fusion 1 (0.45 %)

Â L 3/4, 4/5 MEDS

Â L 4/5 TLIF 5 years post-op

CRP IL-6

Decrease Physiologic 

Stress of Surgery
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STRESS RESPONSE

ÅMED vs MD vs LAMINOTOMY

ÅCRP and CPK lower in MED and 
MD group than Laminotomy group 
at 24 h

ÅIL -6 and IL-10 lower in MED group 
than MD or Laminotomy group at 2, 
4, 8 and 24 h post op

Sasaoka, R. et. Objective assessment of  reduced invasiveness in MED, 

compared with conventional one ðlevel laminotomy.

Eur. Spine J.15: 577-82, 2006

Decrease Complication 

Rate

ÅSingle institution study

ÅAll patients with diagnosis of lumbar 

claudication between August 2007 

and June 2009

Â 26 OPEN patients

Â 23 MEDS patients

Methods

ÅBaseline demographics

ÅPeri-operative morbidity and 

mortality

Â Major

Â Minor

ÅFinal disposition
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Decrease Complication 

Rate

Shih, P., Wong, A., Smith, T., Lee, A.I., Fessler, R.G.: Complications of  Open versus 

Minimally Invasive Lumbar Spine Decompression. Journal of  Clinical Neuroscience,  In 

Press.

%

*

*

Complications in High Risk 

Patients

AGE vs 

COMPLICATIONS

ÅPositive correlation (18 % in pts > 
75)-data from D/C summaries.

Â Deyo et al JBJS, 1992.

ÅPositive correlation (20 ï47 %)-data 
from chart review.

Â Arinzon et al Arch Gerentol Geriatr , 
2003

Â Fredman et al Eur Spine J, 2002

Â Ragab et al Spine, 2003
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AGE vs PERIOPERATIVE 

DEATH

ÅJansson et al Eur Spine J, 2003

Â Overall: 3.5/100,000 operations

Â 75-79 yrs old: 5.6/100,000 operations

Â > 80 yrs old: 15.8/100,000 operations

Over all:  37 % (12 %)

Major complications: 0

Morbidity: 0

Hypothesis: Complications would be the same as open procedures.
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John E. OôToole, MD, Griffin Meyers, BA, and Richard G. Fessler, MD, PhD Reduction in Spinal 

Surgery Wound Infection Rates by Minimally Invasive Technique. Journal of Neursurgery, 

11:471-476, 2009

ÂReported infection rate in open 

surgery 0.9 to 15 %.

Â1338 MIS procedures

Â12 mo follow up

Â0.2 % overall infection rate

Â 0.0 % for MEDS

Â 0.7 % for TLIF

Â 0.1 % for all others

LOWER INFECTION RATE

ñCan you debate honestly?ò

Thank You
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Minimally invasive 

correction of adult spinal 

deformity

Richard G. Fessler, MD, PhD

Professor

Rush University Medical Center

Chicago, IL

Pierce is big!!I am small.

Pierce uses big instruments!I use small instruments.

Pierce has 50 years of data!I have 5-6 years of data.
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RESULTS
MIS HYB OPEN

MEAN SD MEAN SD MEAN SD

æ VAS-B -3.2 2.1 -4.4 3.3 -3.7 3.0

PRE to VAS-L -2.3 3.8 -2.0 3.9 -1.9 3.8

POST ODI -18.3 17.0 -16.4 13.9 -15.9 17.4

NS

EBL AND 

TRANSFUSION

***

***

OR TIME

*** ***
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COMPLICATIONS

*

HOSPITALIZATION

**

p < 0.01

DAYS

COST-INPATIENT
Inpatient Charges

Mean (MIS)
Std. Dev. 

(MIS) n (MIS)
Mean 
(Open)

Std. Dev. 
(Open) n (Open)

Difference (MIS-
Open)

p 
value

Length of Hospital Stay 6.16 3.29 38.00 12.39 5.52 33.00 -6.24 <0.01

Blood $2,539.11 $3,886.10 37$14,470.30 $9,496.52 33 -$11,931.20<0.01

Cardiac Anc $2,069.44 $2,020.39 25 $4,539.78 $2,627.56 31 -$2,470.34<0.01

ICU Nursing $12,757.00 $14,549.51 20$14,539.88 $11,707.66 33 -$1,782.88 0.64

Imaging $9,136.92 $7,355.76 38$14,031.89 $8,552.72 33 -$4,894.97 0.01

Labs $7,173.54 $6,196.78 35$18,633.53 $9,573.61 33 -$11,459.99<0.01

OR $202,621.51 $84,305.64 38
$253,014.4

1 $70,991.72 33 -$50,392.900.01

Pharmacy $4,324.87 $3,517.43 38$12,684.44 $9,934.44 33 -$8,359.57<0.01

Respiratory $6,720.27 $15,090.07 30$12,931.96 $9,571.11 33 -$6,211.69 0.06

Routine Nursing $10,730.32 $5,323.45 38$18,398.85 $10,293.84 33 -$7,668.53<0.01
Misc (Nuclear Medicine, GI, 
Other) $20,533.07 $11,416.01 38$28,919.16 $11,385.71 33 -$8,386.09<0.01

Inpatient Total $269,807.35$116,498.84 38
$391,889.0

5 $121,191.71 33 -$122,081.71<0.01
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COST-REHAB
Outpatient Rehabilitation Charges

Mean (MIS)
Std. Dev. 

(MIS) n (MIS)
Mean 
(Open)

Std. Dev. 
(Open) n (Open)

Difference (MIS-
Open)

p 
value

Length of Stay 13.94 7.38 16 16.36 10.62 14 -2.42 0.48
Continuous 
Asmt/Tx/Monitoring $1,583.38 $1,172.66 8 $1,070.01 $750.01 8 $513.37 0.31

Microbiology $184.20 $105.88 10 $654.40 $621.32 5 -$470.20 0.12

Psychiatry $783.84 $440.00 11 $851.06 $661.09 9 -$67.23 0.80

Supplies $229.18 $284.58 14 $224.84 $191.45 13 $4.34 0.96

Pharmacy $5,422.36 $3,254.84 16 $8,691.12 $8,389.71 14 -$3,268.76 0.18

Room and Board RIC $13,892.50 $7,684.27 16$15,801.64 $10,255.24 14 -$1,909.14 0.57

Evaluation and Management $2,808.94 $1,300.56 16 $3,038.86 $1,893.07 14 -$229.92 0.71

Physical Therapy (PT) $6,471.19 $3,509.06 16 $7,182.86 $5,806.83 14 -$711.67 0.69

Occupational Therapy (OT) $5,574.88 $2,991.85 16 $6,603.57 $5,768.45 14 -$1,028.70 0.55

General Lab $2,463.63 $1,752.57 16 $2,908.64 $2,406.49 14 -$445.02 0.57

Lab Non-Urine $110.94 $83.73 16 $124.29 $107.77 14 -$13.35 0.71

Outpatient Rehab Misc $2,681.50 $3,641.11 16 $3,320.22 $3,599.57 14 -$638.72 0.63

RIC Total $41,072.16 $22,541.03 16$49,272.24 $36,991.91 14 -$8,200.08 0.48

GRAND TOTAL $353,322.66$112,092.08 16
$493,614.6

4 $152,207.65 14 -$140,291.980.01

COST-LOW 

MORBIDITY
SVA <50, Age<70, Comorbidities <2 Table 5

OPEN Age
Comorbiditie
s Pre-Op CobbPre-Op SVA

Net Change 
ODI Inpatient Cost

Patient 1 58.56 2.00 36.10 0.00 -2.00 $430,722.00

Patient 2 67.64 1.00 28.50 25.00 -38.00 $147,405.70

Patient 3 67.11 1.00 40.70 0.00 -34.00 $382,773.25

Patient 4 63.68 1.00 53.00 18.00 -1.00 $425,372.27

Mean OPEN 64.25 1.25 39.58 10.75 -18.75 $346,568.31

Standard Deviation 4.18 0.50 10.27 12.74 19.99 $134,497.15
n 4 4 4 4 4 4

MIS Age
Comorbiditie
s Pre-Op CobbPre-Op SVA

Net Change 
ODI Inpatient Cost

Patient 1 57.05 2.00 35.80 8.00 -44.00 $283,805.90
Patient 2 52.85 1.00 22.40 30.00 -25.00 $207,364.70

Patient 3 60.85 0.00 33.50 14.00 -8.00 $174,266.85
Patient 4 60.08 0.00 23.00 28.00 -6.00 $203,550.35

Mean MIS 57.71 0.75 28.68 20.00 -20.75 $217,246.95
Standard Deviation 3.63 0.96 6.97 10.71 17.69 $46,771.21

n 4 4 4 4 4 4

Given the volume of 

consistent, accumulating 

data
It is clear that

MIS OUTCOMES ARE 

SUPERIOR TO OPEN 

SURGERY 
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DONôT WAIT TOO LONGé

CURRENT MAST PROCEDURES

ÅCervical
Â Posterior foraminotomy*

Â Posterior discectomy

Â Recurrent discectomy

Â Single level fusion and 
instrumentation

Â Cervical Stenosis*

Â Epidural and 
intradural/extramedullary 
tumors

ÅThoracic
Â Discectomy*

Â Pedicle screw 
instrumentation

Â Epidural and 
intradural/extramedullary 
tumors

Â Deformity

Â OLF

Â Syrinx-SA shunt

Â Vertebrectomy

ÅLumbar
Â Foraminotomy

Â Discectomy*

Â Recurrent discectomy*

Â Far lateral discectomy

Â Lumbar stenosis*

Â TLIF*

Â Pedicle screw 
instrumentation*

Â Epidural and 
intradural/extramedullary 
tumors

Â Untethering filum

Â Dorsal rhizotomy

Â SPO

Â PSO
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NEUROLOGIC IMPROVEMENT

Fessler, R.G. and Khoo, L.T.:  Minimally Invasive Cervical 

Microendoscopic Foraminotomy (MEF): An Initial Clinical 

Experience. Neurosurgery51(5, Supplement), 37-45, 2002.

OôToole J.E., Sheikh, J. Eichholz, K.M., Fessler, R.G., Perez-Cruet, M.J.: 

Endoscopic Posterior Cervical Foraminotomy and Discectomy. Neurosurgery 

Clinics of North America, 17(4)411-422, 2006
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Isaacs, R.E., Podichetty, V., 

Fessler, R.G.: Microendoscopic 

discectomy for recurrent disc 

herniation. Neurosurgical Focus

15(3): e11, 2003.
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Clinical Results of Microendoscopic

vs. Open Techniques

OPEN
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p=0.001

p=0.009
p=0.002

p<0.001
p<0.001

p<0.001

p = 0.9
p = 0.9 p = 0.4

p = 0.0001
p < 0.0001

p < 0.0001

Lacey E. Bresnahan, PhD, R. David Fessler, BA, Richard G. Fessler, MD., PhD

ISSLS,  May 1-4, 2009

Open

MIS

LESS TISSUE DESTRUCTION
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171

115
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MEF
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FASTER PROCEDURE

LESS EBL
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MEF

OR EBL 

(cc) Mean EBL in 

scoliosis surgery = 

250 cc

STRESS 

RESPONSE
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SHORTER ICU AND LOS

THORACOTOMY THORACOSCOPY MED

OPERATIVE TIME 235 MIN 262 MIN 153 MIN

EBL 792 CC 268 CC 69 CC

ICU STAY 4 DAYS 23 HRS 0 HRS

CHEST TUBE 

TIME

4 DAYS 22 HRS 0 HRS

CHEST TUBE EBL 1142 CC 220 CC 0 CC

LOS 10 DAYS 5.3 DAYS 23 HRS

0

10

20

30

40
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60

VAS ODI SF-36 (BP)

Pre-op   Post-op Cost: $2395 less 

(18 %)

Major complications: 0

COMPLICATIONS IN OCTAGENARIANS
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CONCLUSIONS

ÅMIS is equivalent to or superior to 

open surgery for:

Â Neurologic result

Â Pain relief

Â Fusion rate

ÅFor virtually every operation 

developed and tested to date.

CONCLUSIONS

ÅMIS achieves these results with

Â Less EBL

Â Less stress response

Â Less pain meds

Â Less ICU stay

Â Less hospital stay

Â Faster D/C

Â Faster recovery

Â Faster return to work

Â Lower complication rate

Â Lower infection rate

ÅAnd can more safely be used in high risk patients

Thank You
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REBUTTAL

SYMMETRY?

FINITE ELEMENT ALALYSIS

INTACT MODEL
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RESULTS-AXIAL 

ROTATION

OPEN increased 

motion for each 

segment for both right 

and left rotation (2.25 

X at C ¾)

MIS similar to intact 

for each left axial 

rotation.

Greatest right increase 

was at C 6/7 (2.5 X).    

C ¾ and 4/5 increased 

1.4 X.
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LEVEL I RESEARCH

There is no difference between 

a Ferrari and a Ford Pinto

RACE

Å200 miles

Å100 Ferraris

Å100 Ford Pintos

ÅDependent variable

Â Number of cars finishing race
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RESULTS

Å100  Ferraris finished race in 1 hour

Å100 Ford Pintos (well actually on 95) 

finished race in 4 ½ hours

CONCLUSION

ÅBecause all cars finished the raceé
ÅHypothesis is acceptedéthere is no 

difference between Farraris and Ford 

Pintos!

ÅSPORT studyé proof of concept!
Â 11 M dollars

ÂWhen analyzed ñlevel Iò NO DIFFERENCE

ÂWhen analyzed ñas treatedò SIGN DIFF

POINT IS

ÅLevel I research isnôt going to 
happen in surgery.

Â No one is going to pay for it!

ÅDonôt get caught up in the misguided 
argument that abundant level II 

isnôt worth while!
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PROSPECTIVE, 30 PATIENTS, 100 %, 

2 YR FOLLOW-UP
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Microendoscopic foraminotomy can be 

accomplished safely and effectively in 

patients with posterolateral stenosis

Conclusions
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Cervical Stenosis

Intraoperative decompression

Post-Operative MRI
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Post-Operative MRI

Microendoscopic foraminotomy, 

discectomy, and decompression of 

stenosis can be accomplished safely and 

effectively 

Conclusions

C 3 ï6 MEDS

Right hemi-lamina C 4-6 removed

Lig. Flav. C 4-6 removed
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C 3 ï6 LAMINECTOMY

Bilateral lamina C 4-6 removed

Spinous Process C 4-6 removed

Lig. Flav. C 4-6 removed

Interspinous Lig. C 4-6 removed

RESULTS-FLEXION/EXTENSION

FLEXION

OPEN increased at 

all levels (C 4/5 and 

5/6 2X intact)

MIS similar to intact 

(except C 6/7 1.25 

intact)

EXTENSION

OPEN slight increase 

at all levels (1.25 at C 

4/5)

MIS similar to intact 

at all levels
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RESULTS-LATERAL 

BENDING

OPEN increased 

motion 3 and 4 times 
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and left), 2.5 times at 

C 6/7 (right)

MIS similar to intact 

except 2 X increase 
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CONCLUSIONS

ÅPreservation of the posterior 

elements such as that seen in MIS 

provides resistance to increased 

segmental motion following surgical 

decompression

ÅMIS decompression may obviate the 

need for fusion and instrumentation 

following open laminectomy

THORACIC DISC 

DISEASE
Perez-Cruet, M. J., Kim, B.S., Sandhu, F., Samartzis, D., 

Fessler, R.G.: Thoracic Microendoscopic Discectomy.  

Journal of Neurosurgery: Spine. 1(1):58-63, 2004.

Smith, J.S., Eichholz, K.M., Shafizadeh, S., Ogden, A.T., OôToole, 

J.E., Fessler, R.G.: Minimally Invasive Thoracic Microsedoscopic 

Discectomy: Surgical Technique and Case Series.  Neurosurgery

submitted.

18 patients 

Mean age: 46 (18-79)

Duration Sx: 12 mo (3-37)

Mean f/u: 24 mo (2-53) 

No complications

RESULTS

THORACIC DISC SURGERY
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LUMBAR MED

STATISTICS

ÅOperative time: 66 

min

ÅEBL: 22 cc

ÅSatisfaction: 94 %

ÅCost: $2395 less 

Â (18 %)

ÅComplications

Â 1 superficial wound 

infection

Â 1 discitis

Â 3 durotomies

Â 4 recurrent discs

Results

Å118 patients undergoing single level MED

ÅAverage age 51 years (range 18 ï97)

ÅLevels

Â L1-2 3 (2.5%)

Â L2-3 5 (4.2%)

Â L3-4 9 (7.6%)

Â L4-5 50 (42.3%)

Â L5-S1 51 (43.2%)

Â Far Lateral 2 (L1-2, L4-5)

OôToole J.E.,Eichholz, K.M., Fessler, R.G., Perez-Cruet, M.J.: Minimally 

Invasive Far Lateral Microendoscopic Discectomy for Extraforaminal Disc 

Herniation at the Lumbosacral Junction: Cadaveric Dissection and Technical 

case report.The Spine Journal. 7:414-421, 2007.
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Results

ÅOperative time (min) 109

ÅLength of Hospital Stay (hr) 10.2

ÅMean EBL (cc) 38

ÅImmediate complications

Â Durotomy 2 (2.3%)

Â DVT & PE 1 (1.1%)

Â Infection 0

Â Neurologic deficit 0

VAS and ODI Results

Pre-Op Post-Op ŷ :  Ź  : Ïȹ p-value

VAS ïBack 4.8 (1.3 ï7) 1 (0 ï3) 19 : 74 : 11 < 0.0001

VAS - Right Leg 2.7 (0 ï6.8) 0 (0 ï1.1) 14 : 64 : 26 < 0.0001

VAS - Left Leg 2.0 (0 ï7.2) 0 (0 ï1) 16 : 60 : 26 < 0.0001

Oswestry Pain 29 (17 ï42) 8 (3 ï20) 13 : 85 : 3 < 0.0001

Median (Range)

SF-36 Results

Pre-Op Post-Op ŷ :  Ź  : Ïȹ p-value

Physical Function 35 (15 ï55) 65 (45 ï90) 86 : 10 : 5 < 0.0001

Role-Physical 0 (0 ï25) 50 (0 ï100) 57 : 14 : 23 < 0.0001

Bodily Pain 22 (10 ï41) 62 (41 ï84) 80 : 8 : 9 < 0.0001

General Health 67 (50 ï85) 72 (50 ï87) 35 : 37 : 19 0.88

Vitality 40 (25 ï60) 60 (45 ï80) 67 : 20 : 19 < 0.0001

Social Functioning 50 (25 ï63) 50 (50 ï75) 50 : 28 : 18 0.0004

Role-emotional 67 (0 ï100) 100 (67 ï100) 34 : 14 : 44 0.0008

Mental Health 68 (56 ï84) 80 (64 ï92) 61 : 18 : 17 < 0.0001

Median (Range)
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VAS ïBack Pain

0

2

4

6

8

10

V
A

S
 B

a
c
k
 P

a
in

 S
c
o
re

Pre-Sx 6 weeks 4.5 months 9.5 months 19 months

VAS ïLeg Pain

0

2

4

6

8

10

V
A

S
 R

ig
h

t 
L
e

g
 P

a
in

 S
c
o
re

Pre-Sx 6 weeks 4.5 months 9.5 months 19 months

0

2

4

6

8

10

V
A

S
 L

e
ft
 L

e
g

 P
a

in
 S

c
o

re

Pre-Sx 6 weeks 4.5 months 9.5 months 19 months

ODI

0

10

20

30

40

50

60

70

80

90

100

O
s
w

e
s
tr

y
 P

a
in

 S
c
o
re

Pre-Sx 6 weeks 4.5 months 9.5 months 19 months



1/18/2016

39

Interpretation

ÅStatistically significant improvement 

from pre-op condition occurs within 

6 weeks of surgery

ÅThe improvement compared to pre-

op is maintained throughout follow-

up

CRP IL-6

STRESS RESPONSE

ÅMED vs MD vs LAMINOTOMY

ÅCRP and CPK lower in MED and 
MD group than Laminotomy group 
at 24 h

ÅIL -6 and IL-10 lower in MED group 
than MD or Laminotomy group at 2, 
4, 8 and 24 h post op

Sasaoka, R. et. Objective assessment of reduced invasiveness in 

MED, compared with conventional one ïlevel laminotomy.

Eur. Spine J.15: 577-82, 2006
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Conclusion

ÅLumbar MED for HIVD allows significant 
improvement of symptoms, measured using 
validated outcome scales

ÅThis improvement is seen within 6 weeks of 
surgery, and maintained throughout follow-up

ÅPatient tissue injury and surgical stress 
response are significantly reduced

ÅCost is significantly reduced compared to open 
microdiscectomy

OR Time (in mins.)

0

50
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150

200

Redo MED

Primary MED

Mean (Redo) ï98.5 mins Mean (Primary) ï88.0 mins p=0.42

Blood Loss (in ccôs)
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Mean (Redo) ï33.0 cc Mean (Primary) ï25.2 cc p=0.73
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Hospital Stay (in hrs)
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Redo MED

Primary MED

Mean (Redo) ï12.2 hrs Mean (Primary) ï10.7hrs p=0.39 

Results (MacNabôs Criteria)

Excellent

44%

Fair

0%

Poor

11%

Good

45%

Mean 

Follow-up

13.1 mos

Minimum

Follow-up

10 mos

Complications

Å1 CSF Leak

Å1 Recurrent Disc 
(Requiring Operative 
Intervention)

ÅNo Infections

ÅNo Neurological 
Injuries

ÅNo Delayed 
Instability

Â1 CSF Leak

Â0 Recurrent Disc 
(Requiring Operative 

Intervention)

ÂNo Infections

ÂNo Neurological Injuries

ÂNo Delayed Instability

ñRedoò MED Primary MED
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The ñPoorò Result

Results (MacNabôs Criteria) 
ï

Standard MED

Excellent

77%

Poor

3%
Fair

3% Good

17% Excellent

44%

Fair

0%

Poor

11%

Good

45%

Comparison of Results

Excellent

22%

Poor

19%

Fair

29%

Good

30%

Fair

0%

Poor

11%

Good

45%

Excellent

44%

-Ebeling, J Neurosurgery, 3/89
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Comparison of Results

Fair

0%

Poor

11%

Good

45%

Excellent

44%

-Postacchini, J Bone Joint Surgery, 9/97

Excellent

37%

Poor

5%Fair

11%

Good

47%

Comparison of Results

-Ozgen,J Spinal Disorders, 8/99

Good

70%

Poor

11%

Moderate

19%

Fair

0%

Poor

11%

Excellent+

Good

89%

Conclusions

ÅMED is a safe alternative in the 

treatment of recurrent 

radiculopathy.

ÅñRedoò MED is not associated 
with a significant increase in 

operative time, blood loss, length 

of hospitalization, or operative 

complications.
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Microendoscopic 
Decompression of 
Lumbar Stenosis

Fessler, R.G. and Khoo, L.T.:  Microendoscopic Decompressive 

Laminotomy (MEDL) for the Treatment of Lumbar Stenosis. 

Neurosurgery, 51(5, Supplement), 146-154, 2002.

24 24
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Results
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2 year f/u: N = 125

VAS Scores Pre and Post
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Minimally Invasive Microendoscopic Decompressive 

Laminotomy for Lumbar Stenosis with Preservation of 

Normal Anatomic Structures

Pre Post-MEDL

Complications

V Neural injury

V CSF leaks

V Residual stenosis

V Post-op Instability

MEDL Open

0 0

4 2

2 1

0 3



1/18/2016

47

0

5

10

15

20

25

30

35

40

ODI

Pre-op 1year 2 years 3 years

0

0.5

1

1.5

2

2.5

3

3.5

SF-36

Pre-op 1 year 2 years 3 years

80 % maintained walking

endurance at 3 years.

78 % satisfaction rate

at 3 years.

PARASPINAL MUSCLE CHANGES ON MRI 

FOLLOWING POSTERIOR LUMBAR SURGERY

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

ÅT 2 MRI, axial,  2mm cuts, no gap

ÅMedical 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

OPEN

MEAN DECREASE 18 %

LARGEST IN R LAT 36 %

MED

MEAN INCREASE 2 %

LARGEST DECREASE IN

R ILIOCOSTALIS 33 %
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Microendoscopic decompressive 

laminotomies can be accomplished safely 

and effectively in patients with lumbar 

stenosis .

Conclusions
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Pts > 80 had greater improvement than < 80.

Hypothesis: Outcome would be the same regardless of age>
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VAS for back and leg pain improves.

Improvements are long lasting.

SF-36 improves.

Improvement is long lasting.

ODI improves.

Improvement is long lasting.
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PERI-OPERATIVE MORTALITY

Hypothesis: Peri-operative mortality would be 

the same as open procedures.   (3.5-15.8/100,000)

Peri-operative mortality:  0 %

COMPARATIVE 

STATISTICS

MEDS OPEN

Re-operative 

rate

1.5 % 5 ï11 %

LOS 29 hrs 3.5-11.6 days

CONCLUSIONS

ÅMEDS in the elderly

Â Efficacious (VAS, ODI, SF-36)

Â Results improve with advancing age

Â Improved safety (lower complication rate, 

fewer major complications, lower peri-

operative death rate)

Â Enables treatment of patients previously 

considered not to be candidates for surgery
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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. Neurosurgery51(5, 

Supplement), 166-181, 2002.  

Results
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Level of Surgery
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Hospital Data
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ÅNo CSF leaks

ÅNo  infections

ÅNo medial breaches of 

the pedicle

ÅNo neurological injuries 

related to the procedure

ÅNo positioning-related 

complications

ÅNo hardware failures

Complications

Â1 CSF leak

ÂNo  infections

ÂNo medial breaches of the 
pedicle

ÂNo neurological injuries 
related to the procedure

Â1 positioning-related 
complication

ÂNo hardware failures
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Narcotic Intake
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LONG TERM FOLLOW-UP
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RESULTS

ÅFusion rate:  98 %
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LONG TERM RESULTS
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LONG TERM RESULTS
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One year follow up

ÅTwo prospectively followed cohorts

ÅNon-randomized

ÅTwo institutions

Â PLIF Saint John, NB, Canada

Â mTLIF Chicago, IL, USA

ÅPatients requiring lumbar interbody fusions

ÅAll patients followed using VAS pain scores 
and Oswestry Disability Index

ÅRadiographic determination of fusion

Results

TLIF

Å29 patients

Å19 female

ÅMean age = 54 �“ 14*

ÅPrevious surgery (5)

Â Disc same level ï2

Â Laminectomy same 

level - 3

PLIF

Å31 patients

Å14 female (n.s.)

ÅMean age = 42 �“ 11

ÅPrevious surgery (4)

Â Disc same level ï2

Â Adjacent anterior 

fusion ï1

Â Distant posterior fusion 

- 1 * p < 0.05


