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Study Design: Retrospective review of prospective registry data.
Purpose: To determine 5-year clinical and radiological outcomes of single-level instrumented minimally invasive transforaminal lum-
bar interbody fusion (MIS-TLIF) in patients with neurogenic symptoms secondary to spondylolisthesis.
Overview of Literature: MIS-TLIF and open approaches have been shown to yield comparable outcomes. This is the first study to 
assess MIS-TLIF outcomes using the minimal clinically important difference (MCID) criterion. 
Methods: The outcomes of 56 patients treated by a single surgeon, including the Oswestry disability index (ODI), neurogenic symp-
tom score, short-form 36 questionnaire (SF-36), and visual analog scale (VAS) scores for back pain (BP), and leg pain (LP), were col-
lected prospectively for up to 5 years postoperatively. Radiological outcomes included adjacent segment degeneration, fusion, cage 
subsidence, and screw loosening rates.
Results: Our patients were predominantly female (71.4%) and had a mean age of 53.7±11.3 years and mean body mass index of 
25.7±3.7 kg/m2. The mean operative time, blood loss, time to ambulation, and hospitalization were 167±49 minutes, 126±107 mL, 
1.2±0.4 days, and 2.8±1.1 days, respectively. The mean fluoroscopic time was 58.4±33 seconds, and the mean postoperative intrave-
nous morphine dose was 8±2 mg. Regarding outcomes, postoperative scores improved relative to preoperative scores, and this was 
sustained across various time points for up to 5 years (p<0.001). Improvements in ODI, SF-36, VAS-BP, and VAS-LP all met the MCID 
criterion. Notably, 5.4% of our patients developed clinically significant adjacent segment disease during follow-up, and 7 minor com-
plications were reported. 
Conclusions: Single-level instrumented MIS-TLIF is suitable for patients with neurogenic symptoms secondary to lumbar spondylo-
listhesis and is associated with an acceptable complication rate. Both clinical and radiological outcomes were sustained up to 5 years 
postoperatively, with many patients achieving an MCID.
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Introduction

Instrumented lumbar interbody fusion is a common pro-
cedure used to treat various pathologies of the lumbar 
spine, including spondylolisthesis. The goal of fusion is to 
achieve stable fusion of spinal segments with good ver-
tebral height and alignment [1]. Surgical approaches for 
fusion include posterior lumbar interbody fusion (PLIF) 
[2], transforaminal lumbar interbody fusion (TLIF) [3], 
or extreme lateral interbody fusion [4], each having its 
own benefits and drawbacks. TLIF, which avoids thecal 
sac retraction and reduces trauma to the lumbar muscula-
ture, facet joints, and lamina, has increased in popularity 
relative to PLIF [5]. Lumbar fusion can be performed via 
open or minimally invasive surgery (MIS). Open TLIF 
has been proven safe for achieving spinal fusion and re-
storing both disc height and spinal alignment in patients 
with symptomatic spondylolisthesis and degenerative disc 
disease in the lumbar spine [1,6]. However, open TLIF is 
associated with significant postoperative morbidity due 
to the deep, extensive soft tissue dissection required for 
surgical exposure, and inadvertent damage to the lumbar 
spine musculature may cause significant postoperative 
pain and delayed rehabilitation [7]. MIS-TLIF has been 
shown to be comparable to open TLIF regarding mid-
term clinical outcomes and fusion rates, and to confer the 
additional benefits of reduced postoperative pain and in-
traoperative blood loss, earlier rehabilitation, and shorter 
hospitalization [8-10]. 

Although several studies have reported the outcomes of 
MIS-TLIF, only one has reported 5-year clinical and ra-
diological outcomes for single-level MIS-TLIF in patients 
with neurogenic symptoms secondary to lumbar spondy-
lolisthesis [11]. Therefore, to the best of our knowledge, 
this is the first study to assess clinical outcomes using the 
minimal clinically important difference (MCID) criterion. 
In this study, we sought to determine whether patients 
with neurogenic symptoms secondary to lumbar spon-
dylolisthesis who underwent instrumented single-level 
MIS-TLIF would achieve sustained improvements in both 
clinical and radiological outcomes for up to 5 years post-
operatively.

Materials and Methods

After obtaining Institutional Review Board approval, 
we conducted a retrospective cohort analysis of 56 con-

secutive patients with prospectively collected data from 
the hospital’s spine registry. Patients who underwent 
MIS-TLIF performed by the senior author of this paper 
(W.M.Y.) between January 2004 and March 2009 and who 
had completed 5 years of follow-up were included in our 
study. The inclusion criteria were as follows: patients with 
(1) symptomatic lumbar spondylolisthesis with neurogen-
ic pain; (2) a history of single-level MIS-TLIF; (3) neuro-
genic pain and/or any of the following: (a) low back pain 
(BP), (b) unilateral or bilateral impaired sensation over a 
lower limb dermatome, (c) unilateral or bilateral impaired 
power over a lower limb myotome; and (4) complete data 
from 5 years of follow-up assessments. The exclusion 
criteria were (1) previous spinal instrumentation, (2) tho-
racolumbar spinal instrumentation, (3) spinal infection, 
(4) tumor-related spinal pathology, and (5) acute spinal 
trauma. All patients underwent a preoperative assessment 
involving a detailed neurological examination and ra-
diological imaging, including static (anteroposterior and 
lateral) and dynamic (flexion and extension) plain lum-
bar spine radiography and magnetic resonance imaging 
(MRI). Surgery was offered to patients who had received 
conservative treatment (physiotherapy, oral analgesia, and 
activity modification) for at least 6 months without sig-
nificant symptom relief. 

The details of the operative MIS-TLIF techniques were 
described by the senior author in a previous publication 
[8]. The TLIF surgical approach was decided based on the 
symptomatic side; if both sides were symptomatic, the in-
cision was made on the side involving more severe pathol-
ogy. A mobile C-arm X-ray machine was used to confirm 
the desired operative level. A parasagittal incision was 
made 3–5 cm lateral to the midline, and sequential soft 
tissue dilators were inserted down to the facet complex, af-
ter which facetectomy was performed using a high-speed 
burr from the lateral to the medial direction to expose the 
posterior lateral disc aspect. Next, a discectomy was per-
formed and the endplates were prepared. After perform-
ing disc space distraction using intradiscal spreaders, a 
bone graft was placed anteriorly and contralaterally to the 
annulotomy, followed by an interbody cage. Fluoroscopy 
was used to ensure satisfactory placement of the interbody 
cage. Next, decompression was achieved via removal of 
the remaining ipsilateral facet and lamina and resection of 
the lateral margin of the ligamentum flavum to expose the 
ipsilateral exiting and traversing roots. In cases with bilat-
eral disease indicated by symptoms and MRI findings, the 
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tubular retractor was angled medially and the patient was 
tilted to visualize the contralateral side and allow decom-
pression where indicated. After adequate decompression, 
a percutaneous pedicle screw-rod construct was placed 
through the same incision and a similar construct was 
inserted through a contralateral incision. Compression 
was applied to restore lordosis before finally tightening 
the construct. Hemostasis and wound irrigation were per-
formed before layered closure. Fifteen patients received 
autogenous posterior iliac crest bone grafts through sepa-
rate incisions, and 41 patients received local lamina bone 
grafts with the demineralized bone matrix (DBM) Osteofil 
(Medtronic, Minneapolis, MN, USA); none received bone 
morphogenetic protein. Comorbidities and intraoperative 
blood losses were determined from anesthetic charts. 

Postoperatively, patients were treated via a standardized 
clinical protocol. All patients sat up in bed postoperatively 
and were encouraged to ambulate from the first postop-
erative day; those who could ambulate independently, 
with or without an aid, were considered independently 
ambulant.  Patients were deemed fit for discharge to their 
homes after they successfully ambulated 20–30 m inde-
pendently and were found to be competent with stair 
climbing, if required. The hospitalization stay duration 
was the number of days required to achieve sufficient 
independence to be discharged home. All patients were 
given patient-controlled analgesia (morphine) for post-
operative pain relief. After discharge from hospital, the 
patients followed up with the surgeon at 2 and 6 weeks, 3 
and 6 months, 1 year, and annually thereafter. Plain lum-
bar spine radiographs were obtained at each follow-up 
appointment to assess fusion and monitor complications. 
If indicated, MRI or computed tomography (CT) scans 
were ordered for further assessment and confirmation of 
complications. Complications were categorized as clinical, 
including new or worsening neurological deficit(s) and 

wound infections, or technical, including screw loosening 
and cage subsidence.

Two independent assessors who were not directly in-
volved in patient care collected all patients’ demographic 
information and functional scores at our institutional 
Orthopedic Diagnostic Centre. The assessed functional 
outcomes included the Oswestry disability index (ODI), 
neurogenic symptoms score (NSS), 36-item short form 
health survey (SF-36), and visual analogue scale (VAS) 
scores for BP and leg pain (LP) [12-15]. These scores were 
collected prospectively before surgery and at 6 months, 
2 years, and 5 years postoperatively. For the ODI, NSS, 
and VAS, lower scores indicated better outcomes. Two 
independent assessors evaluated fusion rates using the 
Bridwell classification (Table 1) and adjacent segment 
degeneration (ASDeg) using the University of California 
at Los Angeles (UCLA) Grading Scale for Intervertebral 
Space Degeneration (Table 2) at 6 months, 2 years, and 
5 years postoperatively [16,17]. Note that ASDeg should 
be distinguished from clinically significant adjacent seg-
ment disease (ASD). For our study purposes, ASDeg was 
defined as asymptomatic radiographic deterioration of 
segments adjacent to lumbar arthrodesis [18] and ASD 
was defined as the presentation of new symptoms refer-
able to an adjacent level following successful MIS-TLIF at 
an index level [18]. The latter would not classically include 

Table 1. Bridwell interbody fusion grading system

Grade Description

I Fused with remodelling and trabeculae present

II Graft intact, not fully remodelled and incorporated,  
but no lucency present

III Graft intact, potential lucency present at top and  
bottom of graft

IV Fusion absent with collapse or resoroption of graft

Table 2. UCLA grading scale for adjacent segment degeneration

Grade Disc-space narrowing Osteophytes End plate sclerosis

I – – –

II + – –

III ± + –

IV ± ± +

The grade is based on the most severe radiographic finding evident on plain radiographs.
Patients were rated based on the worst category satisfied.
UCLA, University of California at Los Angeles; +, present; –, absent; ±, either present or absent.
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sequelae to index arthrodesis such as axial pain, muscle 
spasm, or numbness. Radiographs were also assessed 
for screw loosening and cage subsidence at various time 
points. The MCID criterion was used to assess improve-
ments in outcomes at various time points. We used MCID 
values of 13 for the ODI, 5 for the SF-36, 2 for the VAS-
BP, and 3 for the VAS-LP [19,20].

All statistical analyses were performed using the SPSS 
ver. 20 (IBM Corp., Armonk, NY, USA). We subjected 53 
patients to an analysis of variance (ANOVA) with three 
pairwise comparisons. This sample size was intended to 
achieve 80% power with an α=0.05. A repeated-measures 
ANOVA was used to compare clinical outcomes at vari-
ous time points. Marascuilo’s post hoc multiple proportion 
comparison was used to compare radiological outcomes 
at various time points. In all analyses, significance was  

defined as p<0.05.

Results

Fifty-six patients followed up for a mean of 7.4±2.8 years 
met the inclusion criteria and were analyzed. Demo-
graphic and preoperative data are presented in Table 3. 
The average patient who underwent MIS-TLIF was a rela-
tively healthy middle-aged woman (mean age, 53.7 years; 
body mass index, 25.7 kg/m2) with neurogenic symptoms 
secondary to L4/L5 spondylolisthesis. 

The patients’ clinical and radiological outcomes are 
summarized in Table 4. Early postoperative results at 1 
and 3 months indicated good BP and LP relief, with mean 
VAS-BP and VAS-LP scores of 3±3 at both time points. 
All patients exhibited improvements in all clinical out-
comes by 6 months postoperatively relative to preopera-
tive scores, and these improvements were sustained up 
to 5 years of follow-up. Changes in the outcome scores 
from the preoperative analysis to various follow-up time 
points were also significant. The MCIDs for mean ODI, 
SF-36, VAS-BP, and VAS-LP values were achieved at the 
6-month follow-up and sustained until the 5-year follow-
up. The proportions of patients achieving the MCID for 
each clinical outcome are illustrated in Table 5. Outcome 
trends over time are shown in Fig. 1.

Regarding bony fusion, 39.3%, 92.9%, and 96.4% of our 
patients achieved grade 1 fusion by 6 months, 2 years, 
and 5 years, respectively. ASDeg was observed in 1.8%, 
19.7%, and 39.3% of patients at the 6-month, 2-year, and 

Table 3. Demographic and perioperative data of patients

Variable

Patients 
undergoing  
single-level  

MIS-TLIF (n=56)

Demographic data

   Female 40 (71.4)

   Age (yr) 53.7±11.3

   Body mass index (kg/m2) 25.7±3.7

     No. of major co-morbidities (ischaemic 
heart disease, hypertension, diabetes  
mellitus)

      1 Comorbidity 22 (39.2)

      2 Comorbidities 4 (7.1)

      3 Comorbidities 1 (1.8)

Perioperative data

   Spinal level fused

      L3/L4 6 (10.7)

      L4/L5 39 (69.6)

      L5/S1 11 (19.7)

   Fluoroscopic team (sec) 58.4±33

   Blood loss (mL) 126±107

   Operative time (min) 167±49

   Time to ambulate (day) 1.24±0.4

   Length of stay (day) 2.8±11

   Dose of intravenous PCA morphine (mg) 8±2

Values are presented as number (%) or mean±standard deviation.
MIS-TLIF, minimally invasive transforaminal lumbar interbody fusion; 
PCA, patient-controlled analgesia.
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Fig. 1. Time trends of outcomes after single-level minimally invasive 
transforaminal lumbar interbody fusion. ODI, Oswestry disability index; 
NSS, neurogenic symptom score; SF-36, short-form 36 score; VAS, 
visual analogue scale score; BP, back pain; LP, leg pain.
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5-year follow-ups, respectively. Subgroup analyses of pa-
tients with and without ASDeg are summarized in Table 
6. No differences in demographic data or 5-year outcomes 
were observed between these subgroups. Fig. 2 presents 
an example of a patient who underwent MIS-TLIF and 
achieved Grade 1 fusion.

Only three patients (5.4%) experienced clinically sig-
nificant ASD during follow-up. These patients had mean 
ODI, NSS, SF-36, VAS-BP, and VAS-LP scores of 18, 17, 
70, 2, and 1, respectively, at 5 years postoperatively. None 

of these scores differed significantly from those of pa-
tients without clinical ASD. All three patients experienced 
symptomatic improvement with nonsurgical treatment 
(epidural steroid injection at adjacent levels or physio-
therapy).

Notably, no major clinical complications occurred. One 
patient experienced the minor clinical complication of 
incidental durotomy, which was identified and promptly 
repaired intraoperatively without sequelae. Seven patients 
developed technical complications. Two exhibited radio-

Table 4. Clinical and radiological outcomes 

Clinical outcomes Preoperative
(n=56)

6 mo 
postoperative

(n=56)

2 yr 
postoperative

(n=56)

5 yr  
postoperative

(n=56)
MCID p-value

Oswestry disability index 47±20 24±19 20±21 16±19 13 <0.0001

Neurogenic symptom score 51±30 18±25 18±26 14±27 - <0.0001

Short-form 36 score 51±20 62±23 69±23 72±20 5 <0.0001

Visual analogue scale score:  
back pain 

7±3 3±3 2±3 2±3 2 <0.0001

Visual analogue scale score:  
leg pain

6±3 2±3 2±3 1±3 3 <0.0001

Radiological outcomes

Adjacent segment  
degeneration

- 1 (1.8) 11 (19.7) 22 (39.3) -   0.006a)

<0.0001b)

  0.066c)

Grade 1 fusion - 22 (39.3) 52 (92.9) 54 (96.4) - <0.0001a)

<0.0001b)

  0.702c)

Screw loosening - 1 (1.8) 4 (7.1) 4 (7.1) -   0.384a)

  0.384b)

>0.99c)

Cage subsidence - 3 (5.4) 5 (8.9) 5 (8.9) -   0.763a)

  0.763b)

>0.99c)

Values are presented as number (%) or mean±standard deviation.
MCID, mean clinically important difference.
a)Between 6 months and 2 years; b)Between 6 months and 5 years; c)Between 2 years and 5 years.

Table 5. Proportions of patients achieving MCID for clinical outcomes

Clinical outcomes MCID
Proportions of patients achieving MCID (%)

6 mo 2 yr 5 yr

Oswestry disability index 13 70 71 75

Short-form 36 score   5 66 82 82

Visual analogue scale score: back pain   2 75 82 82

Visual analogue scale score: leg pain   3 70 86 89

MCID, mean clinically important difference.
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graphic evidence of screw loosening; in the first, the left 
inferior pedicle screw had migrated 4 mm posteriorly 
at the 2-year follow-up. However, she remained asymp-
tomatic during follow-up and did not require surgery to 
remove the screw. In the second patient, radiographs ob-
tained at 6 months showed that the right inferior pedicle 
screw had migrated posteriorly by up to 8 mm. The screw 
was removed after the patient complained of localized 
pain in the corresponding area. The patient recovered 
well, with resolution of her pain. In one patient, evidence 
of  S1 screw breakage was observed on a radiograph ob-
tained at the 2-year follow-up. The patient remained as-
ymptomatic, and no surgery was performed. Four patients 
had asymptomatic cage subsidence and did not require 
revision surgery.

Discussion

Although several methods used to achieve fusion in the 
lumbar spines of patients with unstable spondylolisthesis 
have been described [2-4], the optimal technique remains 
controversial. Harms and Rolinger [21] first described 
transforaminal interbody cage insertion in 1982. TLIF 
and PLIF have yielded similarly good outcomes in adults 
with spondylolisthesis [22,23]. Along with advancements 
in MIS techniques, TLIF has recently gained popularity 
as a method of achieving sagittal alignment and fusion in 
patients with neurogenic symptoms secondary to spon-
dylolisthesis. MIS-TLIF, which can be performed with 
expandable or non-expandable working tubes and percu-
taneous pedicle screws, allows direct neural decompres-

Fig. 2. Serial radiographs of a patient who underwent L4/L5 minimally invasive transforaminal lumbar interbody fusion. (A) Anteroposterior 
and lateral radiographs of the lumbar spine during the immediate postoperative period, showing good positioning of the screws and cage. (B) 
Anteroposterior and lateral radiographs of the lumbar spine at 6 months postoperatively, showing Bridwell grade II fusion. (C) Anteroposte-
rior and lateral radiographs of the lumbar spine at 5 years postoperatively, showing Bridwell grade I fusion.

A B C

Table 6. Subgroup analysis of patients with and without ASDeg

Patients with ASDeg  Patients without ASDeg  p-value

Demographic data

   Total patients 22 34    -

   Females 13 (59.0) 27 (79.4)     0.101

   Age (yr)   50.8±11.0   56.5±11.7     0.074

   Body mass index (kg/m2) 24.7±3.2 25.2±3.5     0.592

5-Year outcomes

   Oswestry disability index   18±22   14±15     0.322

   Neurogenic symptom score   17±11   10±22     0.236

   Short-form 36 score   72±19   72±21 >0.99

   Visual analogue scale score: back pain   2±3   1±3     0.228

   Visual analogue scale score: leg pain   1±3   1±2 >0.99

Values are presented as number (%) or mean±standard deviation.
ASDeg, adjacent segment degeneration.
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sion and avoids the muscle stripping associated with open 
procedures. Many authors have therefore reported good 
clinical and radiological outcomes for MIS-TLIF during 
follow-up periods of 13–34 months [24-26]. To date, only 
a study by Kim et al. [11] has reported 5-year clinical and 
radiological outcomes of patients with lumbar spondylo-
listhesis who underwent instrumented MIS-TLIF. In our 
study, we assessed both radiological and clinical outcomes 
according to MCID. 

Our patients exhibited significant improvements in 
ODI, NSS, SF-36, VAS-BP, and VAS-LP at 5 years post-
operatively. Kim et al. [11] reported improvements from 
62 to 22, from 6 to 4, and from 7 to 4 in the mean ODI, 
VAS-BP, and VAS-LP scores, respectively, at 5 years 
postoperatively, in a study of 44 patients who had un-
dergone instrumented MIS-TLIF for single-level lumbar 
spondyolisthesis; NSS was not an outcome evaluated. 
Their study is meaningful, relative to ours, for two rea-
sons. First, both studies were conducted in Asian tertiary 
teaching hospitals and implemented comparable surgical 
techniques. However, our patients fared comparatively 
better. Although Kim et al. [11] did not report outcomes 
at 6 months and 2 years, our study demonstrated that our 
patients’ good outcomes were sustained from 6 months to 
5 years postoperatively. Furthermore, our patients’ mean 
ODI, SF-36, VAS-BP, and VAS-LP scores met the MCID 
as early as 6 months postoperatively, and 75%–89% of 
patients met the MCID for each score. No previous report 
of MCID outcomes in a similar population is available for 
comparison. 

The proportion of cases that achieved fusion in our 
study (96.4%) is comparable to those reported in the 
literature [8-11]. Recently, Bevevino et al. [27] reported 
an overall fusion rate of 94.7%, confirmed by bridging 
trabecular interbody bones on CT scans, in a recent sys-
tematic review. All patients in that study underwent local 
autologous interbody grafting of bone harvested from the 
pars interarticularis and facet joint of the approach side, 
and poly-ether-ether-ketone (PEEK) or allograft inter-
body cages were used in all patients. Similarly, we used 
PEEK cages and either autogenous posterior iliac crest 
bone graft or local lamina bone with DBM. We observed 
no relationship between the rates of fusion and those of 
screw loosening or cage subsidence in our patients.

The incidences of ASDeg and ASD in the current litera-
ture range from 5.2% to 100% and from 5.2% to 30.3%, 
respectively [27-29]. Therefore, our findings corroborate 

those of previous studies. Cheh et al. [29] reviewed a total 
of 188 patients who underwent lumbar/thoracolumbar fu-
sion with pedicle screw instrumentation for degenerative 
disorders. In that study, ASDeg was defined as (1) devel-
opment of spondylolisthesis >4 mm, (2) segmental kypho-
sis >10°, (3) complete collapse of disc space, or (4) Weiner 
classification worsening by more than two grades, whereas 
ASD was defined as (1) symptomatic spinal stenosis, (2) 
intractable BP, or (3) subsequent sagittal or coronal imbal-
ance. Cheh et al. [29] observed ASDeg and ASD in 42.6% 
and 30.3% patients, respectively. In our study, we used the 
UCLA grading scale to assess ASDeg and set a different 
definition of ASD. These variations might account for the 
lower incidences of ASDeg and ASD in our study. In their 
study, Cheh et al. [29] also observed worse ODI scores in 
patients with ASDeg relative to those without. In contrast, 
we did not observe this difference, a discrepancy that 
might be due to our smaller sample size.

Prior to advancements in MIS-TLIF, many spinal 
surgeons preferred PLIF technique because of anatomi-
cal familiarity. However, PLIF has been associated with 
moderate-to-high perioperative complication rates [30]. 
Scaduto et al. [30] observed that patients who underwent 
PLIF suffered mainly from neurologic and dura-related 
complications such as pseudomeningocele (16%) and 
epidural hematoma (3%). We observed no major com-
plications in our study. Minor complications included 
one case of incidental durotomy as well as seven patients 
with technical complications of screw migration and 
cage subsidence. Our overall complication rate of 12.5% 
is comparable to those reported in the current literature 
[14,29,30], and complications were technical and did not 
influence postoperative outcomes. Our study had some 
limitations. First, although we analyzed prospectively col-
lected data, this was a retrospective review of a relatively 
small number of patients. Accordingly, we could not make 
meaningful statistical subgroup comparisons, especially 
regarding ASD. Second, outcome measures such as the 
time to ambulation and length of hospitalization might 
have been affected by differences in factors such as phys-
iotherapists, nurses, or patient expectations. Third, no 
comparison group was included. Our study aimed to as-
sess the outcomes of MIS-TLIF using the MCID criterion 
and to evaluate whether these outcomes were sustainable 
over the mid-term. Fourth, this study only included pa-
tients with neurogenic symptoms secondary to single-
level lumbar spondylolisthesis; therefore, the results are 
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not applicable to other clinical situations. On the other 
hand, the following steps were taken to limit bias. First, 
independent assessors evaluated both functional and 
radiological outcomes. Second, all functional outcome 
scores were prospectively recorded as part of our spine 
surgical procedure registry. Third, all patients were treated 
by a single surgeon and received standardized preopera-
tive care.

Conclusions

Single-level instrumented MIS-TLIF is safe and suitable 
for patients with neurogenic symptoms secondary to lum-
bar spondylolisthesis. Clinical and radiological outcomes 
were sustained up to 5 years postoperatively, and many 
patients achieved the MCID.
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