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Introduction:  Histological studies have demonstrated that conventional open spine surgery is 

associated with muscle stripping, muscle retraction, and increased scar-tissue formation which 

adversely affects recovery time and quality-of-life outcomes.  In contrast, minimally-invasive 

(MI) spine surgery is performed via a muscle-dilating approach which diminishes iatrogenic soft-

tissue injury, reduces intra-operative blood loss, and preserves back musculature.  Yet, long-

term, long-term prospective outcomes in patients undergoing minimally invasive spinal fusion 

for debilitating back pain has not been well studied.  The purpose of this study therefore was to 

demonstrate short- and long-term outcomes from a large cohort of patients undergoing minimally 

invasive transforaminal lumbar interbody fusion (MITLIF). 

Patients and Methods:  MITLIF was performed via a para-median muscle-sparring approach on 

304 consecutive patients (184 females, 120 males) from December 2003 to December 2010.  

Mean age was 62.4 years (range, 19-93).  Patients presented with lumbar spondylolisthesis 

with/without spinal stenosis (n=236, 74%) and/or degenerative disc disease with/without spinal 

stenosis (n=82, 26%).  Primary outcomes measures included the visual analog scale (VAS) to 

assess low back pain, the Oswestry disability index (ODI) to assess back-related functional 

disability, and the Short-Form 36 (SF-36) to assess quality of life outcomes.  Patients were 

assessed at pre-operatively and at two weeks, three months, six months, twelve months, and 24 

months post-operatively; patients were prospectively followed for 2-8 years.  Secondary 

outcomes included intra-operative blood loss, post-operative hospital stay, and re-operation rate. 

Results:  Mean intra-operative blood loss was 128.4 mL’s and mean post-operative hospital stay 

was 4.4 days.  Mean final follow-up was 47 months.  VAS scores decreased significantly from 

7.0 pre-operatively to 3.5 (p-value <0.001) at 47-month follow-up.  ODI scores declined from 

43.1 pre-operatively to 28.2 (p-value <0.001) at 47-month follow-up.  SF-36 mental component 

scores (MCS) increased from 43.8 pre-operatively to 49.7 (p-value <0.001) at 47-month follow-

up. SF-36 physical component scores (PCS) increased from 30.6 pre-operatively to 39.6 (p-value 

<0.001) at 47-month follow-up.  Overall re-operation rate was 3.9% (n=12). 

Conclusion:  This study presents a large long-term prospective analysis of MITLIF revealing 

clinically and statistically significant pain, back-function, and quality-of-life outcome 

improvements out to 2-8 years post-operatively.  MITLIF resulted in a high rate of spinal fusion 

and very low rate of adjacent segment disease requiring re-operation. 


