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Introduction: Minimally invasive transforaminal lumbar
interbody fusion (MIS-TLIF) is increasingly utilized in the
treatment of degenerative conditions of the lumbar spine.
The restoration of disc height and lumbar sagittal alignment
following MIS-TLIF provides indirect decompression of the
neuroforamina, however its effects on central canal
stenosis are not well characterized.

Objective: To evaluate clinical outcomes and radiologic
variables of sagittal segmental alignment and central canal
dimensions in patients with lumbar spinal stenosis
undergoing MIS-TLIF.

Methods: We conducted a retrospective review of MIS-
TLIFs performed between 2014 and 2018. We identified
patients who had both preoperative and postoperative
upright lateral radiographs and magnetic resonance
imaging (MRI) of the lumbar spine. MRI scans were
analyzed for changes in central canal dimensions.
Radiographic measurements included disc and
neuroforaminal height, segmental lordosis, and
spondylolisthesis.

MIS-TLIF Demographic, Clinical, and Operative Data

Mean/Percent
All Patients Static Cage Expandable Difference (95%
(N=18) (N=9)  Cage (N=9) cny
Number of TLIFs 20 1] 1 %
Age (years) 583491 56.1 £10.7 604 £7.0  -43{-13.3; 4.8)
Sex, Female 12 {66.7%) TATT.E%) 5 (55.6%) 22.2%
Body mass index {BMI, kg/m®) 286473 27.1 8.0 301466 -3.0(-10.3; 4.4)
265113 306 =124 224490 (Range
Follow-up Duration {months) {Range 12 — 50) {Range 15— 500 12-37) B2 {-16;19.0)
Mean Duration from Surgery 15.6 =142 208 £153 105 +11.8
to PostOp MRI { months) {Range 0.2 -47) (Range 0.6—47T) (Ramge0.2-37) 10.34-3.3;21.9)
PreOp Radiologic Diagnoses
Foraminal Disc Herniation 12 {60%) 5 (50%) 7 {T0%) -20%
Diise Bulge/Central
Hemniation 17 (85%) 9 (%) & (80%) 10%
Spondylolisthesis 13 (65%) 6 (60%) 7 (T0%) -10%
Operative Levels
LYL3 2{10%) 1(10%) 1(10%) 0%
L3/L4 3{15%) 2 (20%) 1(10%) 10%%
L4LS 13 {65%) T (T0%) 6 (60%) 10%%
L5/51 2(10%) 0 (0%%) 2(20%) -20%
Expandable Cages 10 {50%) 0 (0%%) 10 100%) -1
Side of Facetectomy
Right 5(25%) 2 (20%:) 3 (30%) -10%
Left 14 {T0%) T (0%} T (70%) 0%
Bilateral 1 {5%) 1 {10%} %) 10%
Fusion at Last Follow-up 18 (90%) B (B0%) 10 {100%) -20%

Table 1. Demographic and operative characteristics of patients who underwent MIS-TLIF with static or
cxpandable cages and concomitant central canal stenosis. Values are presented as n (%) for categorical or mean
+5D for contmuous variables. P-Values calculated using Mann-Whitney test for age, BML, and follow-up
durations, Fisher's Exact test for sex, spondylolisthesis and Chi-Square test for other categonical variables. There
were no statistically significant baseline differences among the static and expandable cage cohorts P=0.05.

Results: Of the 74 consecutive patients who underwent 81
MIS-TLIFs, we identified 18 patients with 20 levels of
intervention (Age 58.3 £9.1 years, Mean £SD; 66.7%
Female), predominantly L4/5 (65%). Expandable interbody
devices were utilized in 50% cases. No additional central
canal decompression was performed beyond the limited
facetectomy to access the disc space. Follow-up duration
after surgery was 26.5 £11.3 months. Patient-reported
clinical outcomes were significantly improved
postoperatively.

The anteroposterior dural sac diameter increased from 9.9
+0.6mm (Mean +SEM) preoperatively to 13.2 £0.5mm
postoperatively (P <0.001). Transverse dural sac diameter
increased from 12.2 £0.6mm to 16.5£0.6mm (P <0.001).
There was a significant reduction in spondylolisthesis. The
percentage offset of one vertebra over its adjacent segment
decreased from 12.4 +2.4% to 6.3 +1% (P <0.01). Patients
experienced significant increases in segmental disc height
and lordosis, but neuroforaminal height was not significantly
increased. Similar changes were observed within and
between static and expandable cage subgroups; however,
the magnitudes of disc height and segmental lordosis
correction were greater with expandable cages.

MIS-TLIF Clinical and Radiologic Outcomes
Pre-t I & i Mean Change All
All Patients | Static Cage E‘T}:;:m“ All Patients | Static Cage E""'é:;:"l‘ B P&“;&"ég"‘a“
Patient-Reported Outcome Measures (Mean & SD) )
Mean VAS Score /10 66425 | 60224 | 69426 | 25426 | 28436 |24223 | -41(-60;-22)
;‘;;‘“C“'“"""'“ ODIScore | )ccig1 249482 |263485 1312107 | 1882116 | 8.0£7.2% ‘ -12.6 (-18.2; -7.0)
MRI Radiologic Variables (Mean = SEM)
AP Dural Sac (mm) 99406 | 101408 |9.8+08 | 132405 |13.9408 |12.6+0.7 |328(18;48)
AP Spinal Canal (mm) 178404 | 183407 [172405 | 182404 |189406 |175205 |044(-0.7; 16)
;:“2‘:;')5“’5"“'] Canal | 559420 |555448 |563436 | 725423 |733435 716432 | 16.6(10.4;22.8)
Transverse Dural Sac (mm) | 122406 | 13408 | 114209 | 16520.6 | 17209 | 16409 | 429(3; 5:6)
(Tm':‘")”““‘ Spinal Canal 198407 201205 [194414 [21720.6 | 218207 [216209 | 193(09;3)
z:':';;:“':;‘;]“ SaciSpinal | o €418 (643227 [588421 | 7TS817 |773423 743225 | 1424 (9; 19.5)
Fused Segment Angle (") | 5.0£0.7 | S4£L1 | 4521 115207 103406 |1272L1 | 651(47;8.3)
Dise Height (mm) 82405 86409 |78406 | 133407 | 109405 |157+0.8% | 509 (3.4;68)
i‘]':‘f_")"f""’“‘““' et 20409 | 186+08 |2L1+15 | 204406 |19.6+08 |212+07 | 042(-1523)
::2'.“‘“ Spondylolisthesis | 15 4194 (111233 [ 137436 | 6341 49413 7815 | -6.08(-10.2;-2)

Table 2. Patient-reported clinical outcome measures, Visual Analog Scale (VAS) and Oswestry Disability Index (ODI). ODI N=17
patients; N=8 Static, N=0 Expandable. VAS N=12 patients; N=4 Static, N=8 Central canal ions and iti

radiographic outcomes at the level of MIS-TLIF surgery, reported preoperatively, and at follow-up at the time of MRI acquisition.
Bolded values indicate P <0.05, Wilcoxon signed ranks test for postoperative versus baseline; *P <0.05, Mann-Whitney test Static versus

Expandable cage.

Conclusions: MIS-TLIF results in successful indirect
decompression of the central spinal canal, without additional
posterior decompressive procedures.

Clinical and Radiologic Outcomes following MIS-TLIF
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Top: Patient-Reported Clinical Outcomes after MIS-TLIF. Data presented as Mean+SD.

Bottom: or and transverse di of the dural sac and osseous spinal canal were measured on axial T2-weighted imaging
at each operative level on the preoperative and postoperative MRI studies. Additional radiographic outcomes include disc height,
neuroforaminal height, fused segment angle, and percent is. Data presented as M EM.

*P<0.05, Wilcoxon signed ranks test versus baseline. {P <0.05, Mann-Whitney test Static versus Expandable cage.




