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Introduction

One of the main goals of less invasive
approach for posterior spinal fusion (PSF) Is

prevention of approach related back muscle
Injuries. In this presentation, back muscle
prevention effect of less invasive combined

“Wiltse and midline” approach was clinically
and basically evaluated.




Less Invasive Approach
for PSF

Combined midline and
paraspinal approach
through a single midline
skin incision

Midline Decompression

Single Skin Incision (5cm)




Pedicle Screw Placement Through Bilateral
Paraspinal Intermuscular Approaches




Transforaminal Lumbar Interbody Fusion
Through a Unilateral Paraspinal Approach.
Mini-Open TLIF
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Clinical Study

Prospective magnetic resonance assessment

for postoperative back muscle degeneration




Patients and Methods

Mini-Open TLIF 32 pts (2005.1 - 2005.7)
Traditional TLIF 27 pts (2004.6 - 2005.5)
MRI Preop + 1 year Postop
Study Design Prospective, non-RCT

Approach Related Back Muscle Injuries




Quantitative Analysis of
Back Muscle Signal Intensity (T2WI)
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Standardized Density (SD) of the Back Muscles

Preop Postop

Higher Density (Dark) Lower Density (Bright)

Reduction Rate of SD




Reduction Rate of Standardized Density

P<0.0001 Preop

MF LT

(*p<0.0001, **N.S.)




Risk Factor Analysis
for Back Muscle Degeneration

Risk Factors

Age, Gender, Approach, Op Area, Op Time

End Point of Muscle Degeneration:
Reduction Rate of SD > 0.2

Stepwise Multivariate Logistic Regression




Risk Factors for Multifidus Degeneration
Stepwise Multivariate Logistic Regression

Odds Ratio p-value

Age - N.S.
Gender N.S.
Op Time - N.S.
Approach (Traditional Open) 23.8 0.0002
Op Level (Multilevel Surgery) 12.4 0.0024




Oswestry Disability Index

Preop Postop

B Mini-TLIF  ®TLIF

(ANOVA, NS)

Stiff-Back Feeling

(Points)

Always

Frequently

Occasionally

None

score
®Mini-TLIF ®TLIF

(ANOVA, p<0.0001)




Discussion

Approach related multifidus injury was
effectively prevented by mini-open approach.

And also postoperative stiff back feeling was
significantly reduced by this approach.




Traditional Open TLIF

Ischemia due to prolonged retractor abuse
causes severe back muscle degeneration.




Mini-Open TLIF

Combination of three separate approaches, that is
midline and bilateral paraspinal approaches, resulted
In reduction of total retraction time to each side of
multifidus. This contributes to prevent approach
related back muscle injuries.
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In vivo Experimental Study

Comparative study of pressure and blood flow
of the Multifidus muscle during muscle
retraction between single midline and
combined “Wiltse and midline” approach

using a rat model

(SRS 2009, San-Antonio, TX)




Purpose

To compare pressure and blood flow of
the multifidus muscle (MM) during muscle
retraction between single midline and
combined “Wiltse and midline” approach

using a rat model.




Methods

Wistar Rats
Gender
Age

Weight

25
All male
5 mos old

450 — 5509




Single Midline Approach (n=12)

Retractor w/ Pressure Sensor
Blood Flowmeter
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Combined “Wiltse & Midline” Approach (n=13)

Midline Wiltse




Measurement of Retraction Pressure and
Blood Flow in the Multifidus Muscle

Retractor Blade w/
Pressure Sensor

(PS-1KC made by Kyowa
Electronic Instruments Co.)

Needle Blood Flowmeter

(ALF-21 Doppler blood flowmeter
made by Advance Co.)




Measurement of Retraction Pressure and
Intramuscular Blood Flow




Retraction Pressure to the Multifidus
Combined vs Single Midline Approach
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(Kato N, Taneichi H, et al. SRS 2009)



Intramuscular Blood Flow during Retraction
Combined vs Single Midline Approach
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Pressure-Time Product

(Average pressure x Time)

(g/cm?Xmin)
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Discussion

Higher retraction pressure to the multifidus due to
prolonged retractor use during a single midline
approach brought about more serious intramuscular
blood flow disturbance.

Combination of independent approaches allowed to
reduce both of retraction time and retraction pressure
In each approach which preserved blood flow of the
multifidus. This may reduce approach related back
muscle injuries.




Discussion

Kawaguchi, Y et al (Spine, 1994) demonstrated that
muscle degeneration or necrosis was correlated with
both of retraction pressure and time Iin their animal
experimental study.

They also showed that 10,000 (g/cm?2 x min) Or more
“Pressure-Time Product” caused back muscle
degeneration or necrosis. In the current study,
“Pressure-Time Product” of single approach was about
five times more than that of combined approach.




Conclusion

Preventive effect for approach related
multifidus injury by mini-open less invasive
combined approach could be
demonstrated by both of clinical and

experimental studies.
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