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Introduction

 212 consecutive adult patients prospectively underwent a single 
segment, solid tube, Minimal Access Spinal 
Technology/Transforaminal Posterior Interbody Fusion-
MAST/TLIF-with percutaneous pedicle instrumentation for 
failed laminotomy/discectomy, massive disc herniation, 
degenerative segmental collapse, or symptomatic grade I and II 
spondylolistheses between January 2002 through December 
2006 (sixty months). 

 Prospective data collection included estimated blood loss, 
operative time, length of stay, operative time, operative C-arm 
radiation time, lordosis, disc height, time to work return, 
infection rate, fusion rate, post operative narcotic use, 
complications (return to surgery), VAS, and Oswestry outcome 
scores 



MAST TLIF Surgical Technique

 Patients documented with single level, SSLDD underwent 
a minimally invasive transforaminal lumbar posterior 
interbody fusion with a fixed 26 mm tube-METRX®, 
insertion of an intra-disc cage made of either titanium, 
PEEK®, or HYDROSORB® filled with locally harvested 
autologous bone with or without INFUSE® BMP-2, and 
percutaneously bilateral pedicle screw instrumentation 
with the SEXTANT® System.



Results-Data
 M/F- 44%/56%
 Avg Age-44
 EBL-152cc 
 Operative time-145 minutes  
 C-arm time-121 seconds
 Length of Stay-13.5 hours 
 Return to Work-11 weeks 
 P/O narcotic use @ 6 Months-12% 
 Fusion Rate-99%
 Lordosis   +7.4 degrees 
 Disc Height +2mm
 Infection Rate- 0% 
 Removal of Hardware)- 5% 
 VAS- 21.5 point reduction
 Oswestry- 29.2 point reduction 



Results

0

10

20

30

40

50

60

Oswestry 2yr

score

score 58.6 29.2 26.2 26 27 29.2

Pre Post 3mths 6mths 1 yr 2 yr



Results

0

5

10

15

20

25

30

35

40

45

50

VAS 2 yr

score

score 47.5 34 29.2 27 26.5 26

pre post 3 mth 6 mths 1 yr 2 yr



Implant Data
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Conclusion & Significance
 This study adds to reported evidence that the MAST TLIF, 

operative lumbar fusion technique, is a safe, efficacious, and 
consistently reproducible surgical treatment for SSLDD. 
Furthermore, the large patient base and data points should give 
spinal surgeons, patients, healthcare insurance companies and 
governmental oversight agencies, a legitimate impetus to suggest 
the preferential use of this specific treatment option.

 The selection of the MAST/TLIF surgical spine fusion 
technique, as described in this study, for the treatment of 
SSLDD, should be considered a preferred surgical treatment 
option by healthcare providers that wish to offer their patients a 
way to reduce their disability by using a safe, reproducible, and 
consistent methodology.



Bibliography

 Hee, HT, Castro, FP. Jr., Madj, ME., “Anterior-posterior Lumbar Fusion versus Transforaminal lumbar interbody fusion: analysis of complications and predictive factors”, J Spinal 
Disord., 2001;14: 533-540.

 Fritzell p, Hagg, O, Wessberg, P, Nordwall A,  “Chronic low back pain and fusion: comparison of three surgical techniques: a prospective multicenter randomized study from the Swedish 
lumbar spine study group”, SPINE 2002;27:1131-1141

 Madan, SS, Harley, JM, Boeree, NR, “Circumferential and Posterio-lateral Fusion for Lumbar Disc Disease”, CLIN ORTHOP RELAT RES.2003;409:114-123

 Trusanen H, Seitsalo S, Oysterman K, Soini J, “Retrograde ejaculation after anterior interbody fusion”, EUR SPINE J, 1995;4:339-342

 Revision Alifs have up to 50% vascular complications associated with scaring

 Nguyen HV, Akbarnia BA,Van Dam BE,, et al., “anterior exposure of the spine for removal of lumbar interbody devices and implants. SPINE 2006;31:2449-2453.

 Fantini GA,Papppou IP, Girardi FP, Sandhu HS, Cammisa FP, “Major vascular injury during anterior lumbar spinal surgery: incidence, risk factors, and management”, SPINE 
2007;32(24):2751-275856% of surface area of endplate is available for ant interbody fusion via a unilatreral mast tlif

 Javernick, MA, Kuklo TR, Polly DW. “transforaminal lumbar interdody fusion:unilateral versus bilateral disk removal- an in vivo study”, Am Journal Orthopedics, 2003;32:344-348

 Rantanen  J, Hurme M, Falck B,et.al, “the lumbar mutifidus muscle five years after surgery for a lumbar intervertebral disc herniation”, SPINE, 1993,18:568-574

 Min JH, Jang JS, Lee SH, “comparison of anterior and posterior approach instrumented lumbar interbody fusion for spondylolisthesis”, J Neurosurg: Spine; 2007 july;7(1):21-26

 Kuisma M, Karppinen J, Niinimaki J, et. al., “Modic changes in endplates of lumbar vertebral bodies: prevalence and association with low back and sciatica pain among middle-aged male 
workers”, Spine 2007;32(10):1116-1122 Spineline, May-June 08, pp19-24,

 Fritzell P, Hagg,O, Wessberg P, Nordwall A, “2001 Volvo Award winner in clinical studies: Lumbar fusion versus non surgical treatment for chronic low back pain: a multicenter 
randomized controlled trial from the Swedish Lumbar Spine study group”. Spine. 2001;26(23):2521-2532

 Bhatia, Timon, Wieser, Wang, “Current concepts, tlif, xlif, or alif for adjacent segment  degenerative disc disease”, Spineline, May-June 08, pp19-24,

 Hackenberg U, Bullmann V, Viethv, et. al., “Transforaminal lumber interbody fusion: a safe technique with satisfactory three to five year results”, Eur. Spine Journal, 2005;14(6):551-
558.Epub Jan 26, 2005

 Less complications when comparing single and two level MIS with Open TLIF

 Baagan, B, Patel, N, Deutsch, H., Harrop J., Sharan ZA., Vaccaro, AR., Ratliff, JK, “Peri-operative Complications of Minimally Invasive Surgery (MIS):Comparison of MIS and Open 
Interbody Fusion Techniques, Rush Medical Center, Chicago, Surg. Technology Int., 2008;17:281-6.

 Karnezis, IA, “Minimally Invasive Therapeutic Interventional Procedures in the Spine: an evidence-based Review”,  Surg. Technol. Int.,2008:17:259-68

 Potter, BK., Freedman, Brett A., Verwiebe, E., Hall, JM., Polly, DW, Kuklo, TR,  “Transforaminal Lumbar Interbody Fusion: Clinical and Radiologic Results and Complications in 100 
Consecutive Patients”, Journal of Spinal Disorders, V 18(4)August 2005, PP337-46. Adjacent Level DDD in Lumbar Fusions

 Yang, JY, Lee, JK, Song, HS, “the Impact of Adjacent Segment Degernation on the Clical Outcome after Lumbar Spinal Surgery, Spine: 2008;33(5):503-507.

 Schlegel, JD, Smith, JA, Schleusener, RL, “Lumbar motion sugement pathology adjacent to thoracolumbar, lumbar, and lumbosacral fusion, Spine, 1996;21:970-81.

 Etebar, S., Cahill, DW., “Risk factors for adjacent segment failure following lumbar fixation with rigid instrumentationfor degenerative instability, J Neurosurg, 1999;90( supp 2), 163-9.

 Peng, B, Yue, WM, Tan, SB, “Clinical Outcomes of Minimally Invasive versus Open Tranforaminal Lumbar Interbody Fusion, Paper #086, AAOS National Conference, 2008 

 Matson, M, Ricci, V, Spine Arthroplasty Meeting Highlights, Wachovia Capital Research, may 2008, pp 1-7.

 Katz, JN, Lipson, SJ, Chang, LC, Et.Al., “Seven to ten year outcome of decompressive surgery for degenerative lumbar spinal stenosis, Spine 1996:21:92-8



Bibliography
 Lowe, TG, Tahernia AD, O”Brien MF, et.al., “Unilateral transforaminal posterior Lumbar inteerbody fusion (TLIF): Indications, technique , and 2-year results” J Spinal Disord Tech 

2002; 15:31-8

 Hackenberg L, Halm, H, ullmann V, et al., “Transforaminal Lumbar Interbody fusion: a safe technique with satisfactory three to five year results., Eur Spine J, 2005.

Niskanen RO, “The Oswestry Low Back Pain Disability Questionnaire, a two year follow-up of the spine surgery patients., Scand J Surg, 2002:91:208-11.

 Schoffermann J., Slosar P, Reynolds, J., et. Al., “a Prospective randomized comparison of 270 degree fusion to 360  degree fusion(circumferential fusions)., Spine 2001:26:E207-
12.

 Boden, SD, Davis DO, Dina, TS, et. Al., “Abnormal magnetic-resonance scdans of the lumbar spine in Asymptomatic subjects”, J Bone Joint Surg, Am ed., 1990;72:403-8.

 Jarvik, JJ.,  Hollingworth, W. Heargerty P., et. Al., “The longitudinal assessment of imaging and disability of the back (LAID Back) study., Spine 2001; 26:1158-66.

 Benoits, M., , “Natural History of the aging spine”., Eur Spine J 2003;; 12(suppl 2): 86-98 

 Bernhardt, M, Bridwell, KH, “Segmental analysis of the sagittal plane alignment of the normal thoracic and lumbar spine and thoracolumbar junctions”., Spine 1988;14:717-21

 Lauber S, Schulte, TL, et. al., “Clinical and Radiologic 2-4 year Results of transforaminal Lumber Interbody Fusion in Degenerative and Isthmic Spondylolisthesis Grades 1 and 2”, 
Spine, vol31(15), July 2006, pp. 1693-1698.

 Minimum f/u 24 months,Mean f/u 50 months,Radilogic f/u 35 months by plane xray only,ODI- 23.5 to 13.5,Fusion- 94.8%,Complication rate 7.6%- one   infection, 
one contralat hnp,Interdiscal height unchanged at f/uPed screws and auto bone and cylindrical cage- no bmp

 Moskowitz, A., “Transforaminal Lumbar Interbody Fusion” Orthop Clinics of  North America,2002, 33:pp. 359-66. 

 Weiner, Bradley, et.al., “transforaminal Lumbar Interbody fusion: an independent assessment of outcomes in a difficult patient population”, Med Sci Monit, 2006;12(3):CR99-
102Minimum 24 month f/u

 Comparison of 100 consecutive MIS TLIF cases using BMP and allograft bone using VAS, SF-36, and Oswestry to access success, blood loss, hospitial stay, 
fusion rates, disc height, and lordosis

 Anand, N, Hamilton, JF, Perri, B, et.al, “contilever TLIF with structural allograft and RhBMP2 for correction and maintenance of segmental sagittal Lordosis:long-term clinical, 
radiographic, and functional Outcome, Spine, vol 31(20), sept 2006, pp E748-753.

 Ray, CD., “Threaded fusion cages for lumbar interbody fusions: An economic comparison with 360 degree fusions”, Spine, 1997;22:681-685.

 Whitecloud TS., III, Roesch,, WW.,  Ricciardi, JE., “Transforaminal interbody fusion versus anterior-posterior interbody fusion of the lumbar spine:a financial analysis”, JSpinal 
Disord., 2001;14:100-103.

 Scheufler, K-M, Dohmen, H, Vougioukas, V I, et. al, 

 Percutaneous Transforaminal Lumbar Interbody Fusion for the Treatment of Degenerative Lumbar Instability“, Neurosurgery; vol60: Operative Neurosurgery 2; April 2007, ONS 
203-213

 Wang, JC., Mummaneni, PV., Haid, RW., “Current treatment strategies for the Painful Lumbar Motion Segment”, Spine; vol 30:no 16S, 2005, pp. S33-S43.4.8% incidence of 
misplaced screws in pedicle intrumented fusions

 Indications for TLIF Spondylolisthesis-progressive and/or symptomatic DDD with discogenic segmental painRecurrent disc herniation with mechanical LBP and/or radiculopathy 
Intervertebral collapse with radiculopathy,Pseudoarthrosis repair,Postlaminectomy Kyphosis,Lumbar deformity in coronal and/or sagittal planes

 Humphreys, SC, Hodges, SD, et. al.” Comparison of Posterior and Transforaminal Approaches to Lumbar Interbody Fusion”, Spine; Vol 26: no 5, 2001, pp 567-571.Mean F/U-13 
months

 Rosenberg, WS., Mummaneni, PV., “Transforaminal Lumbar Interbody Fusion:Technique, Complications, and Early Results”, Neurosurgery; Vol48: no3, March 2001, pp569-575.

 Isaacs, RE., Podichetty, VK., et. al., “Minimally Invasive Microendoscopy- assisted Transforaminal Lumbar Interbody Fusion with Instrumentation”, J Neurosurg: Spine 3: 2005, pp 
98-105.

 Dipaola, CP, Molinari, RW, “Posterior Lumbar Interbody Fusion, Journal of AAOS, vol 16, 3, march 2008, pp130-9.

 Harris, BM, hilibrand, AS, Savas, PE, et. Al., :”Transforaminal Lumbar interbody fusion:the effect of various instrumentation techniques on the flexibility of the lumbar spine”. Spine, 
2004, 29; E65-70



Bibliography

 Schofferman, J., Slozar, P., Reynolds, J., et. al., “ A Prospective  randomized comparison of 270 degree fusions to 360 degre fusions (circumferential fusions)”, Spine, 2001;26:E207-
E212.

 Hacker, RJ., “comparison of interbody fusion approaches for disabling low back pain”, Spine, 1997;22:660-666.

 Foley, KT., Lefkowitz, MA., “Advances in minimally invasive spine surgery”, Clin Neurosurg, 2002;49:499-517.

 Jang, Jee-Soo, Lee, Sang-Ho, “Minimally invasive transforaminal Lumbar Interbody Fusion with Ipsilateral Pedicle screw and contralateral facet fixation”,J Neurosurg Spine V3: pp 
218-223, 2005

 Mummaneni, Praveen V., Rodts, Gerald E. Jr., “the mini-open Transforaminal Lumbar Interbody Fusion”, Operative Neurosurgery, V 57(4), oct 2005, pp256-261.

 Beringer, WF., Mobasser, Jean-Pierre, “Unilateral Pedical screw instrumentation for minimally invasive transforaminal lumbar interbody fusion”, Neurosurg Focus 20(3):E4, 2006, 
pp1-5.,Ct confirmed fusions-100%Ebl -100cc,Op time- 160 minutes,LOS- 1.6 days

 Deutsch, H, Musacchio Jr., “Minimally invasive transforaminal lumber interbody fusion with unilateral pedicle screw fixation”, Neurosurg Focus, 20 (3):E10, 2006,pp1-5.

 Khoo, LT., Palmer, S., Laich, DT., et. at., “Minimally invasive percutaneous posterior Lumbar interbody fusion”, Neurosurgery, 2002;51:S166-S171.

 Foley, KT., Holly, LT., Schwender JD., “Minimally Invasive Lumbar Fusion”, Spine, 28:S26-S35, 2003

 Schwender, J, Holly, LT, Rouben, DP, Foley, KT: “Minimally invasive transforaminal lumber interbody fusion (TLIF)” J Spinal Disord Tech 18:S1-S6, 2005.

 Rouben , DP., “Mast TLIF Lumbar Spinal Fusion Technique:
A Twenty-Four Month Retrospective Analysis For The Treatment Of Symptomatic Segmental Lumbar Disc Disease - “SSLDD”, Internet Journal of Minimally Invasive Spinal 
Technologies, V 1, no 2, 2007.

 Holly, LT., Rouben, DP., Schwender, JD., Foley KT., “Minimally Invasive Transforaminal Lumbar Interbody Fusion: Indications,Technique, and Complications”, Neurosurgical Focus; Vol 20, 
March 2006.

 Harms JG, Jeszenszky D: The unilateral transforaminal approach for posteriorlumbar interbody fusion. Orthop Traumatol 6: 88-99, 1998

 Garrick W. Cason, MD, David P. Rouben, MD, Joseph Rudd, PhD., Timothy Ervin, B.S.E., Todd C. Bonvallet, MD, “Radiation Exposure to Operating Room Personnel During 
Minimally Invasive Spine Surgery: A Comparison of Single vs Simultaneous Bi-planar Fluoroscopy”, Presented NASS, 2008.

 Scheufler, K-M, Dohmen, H, Vougioukas, V I, et. al, 

 Percutaneous Transforaminal Lumbar Interbody Fusion for the Treatment of Degenerative Lumbar Instability“, Neurosurgery; vol60: Operative Neurosurgery 2; April 2007, ONS 203-
213

 Wang, JC., Mummaneni, PV., Haid, RW., “Current treatment strategies for the Painful Lumbar Motion Segment”, Spine; vol 30:no 16S, 2005, pp. S33-S43.4.8% incidence of 
misplaced screws in pedicle intrumented fusions

 Indications for TLIF Spondylolisthesis-progressive and/or symptomatic DDD with discogenic segmental painRecurrent disc herniation with mechanical LBP and/or radiculopathy 
Intervertebral collapse with radiculopathy,Pseudoarthrosis repair,Postlaminectomy Kyphosis,Lumbar deformity in coronal and/or sagittal planes

 Humphreys, SC, Hodges, SD, et. al.” Comparison of Posterior and Transforaminal Approaches to Lumbar Interbody Fusion”, Spine; Vol 26: no 5, 2001, pp 567-571.Mean F/U-13 
months

 Rosenberg, WS., Mummaneni, PV., “Transforaminal Lumbar Interbody Fusion:Technique, Complications, and Early Results”, Neurosurgery; Vol48: no3, March 2001, pp569-575.

 Isaacs, RE., Podichetty, VK., et. al., “Minimally Invasive Microendoscopy- assisted Transforaminal Lumbar Interbody Fusion with Instrumentation”, J Neurosurg: Spine 3: 2005, pp 98-
105.




