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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Abstract.

Background: The Ilateral indirect decompression shows
many advantages over the posterior approach for patients
with low-grade spondylolisthesis or mild canal stenosis.
While the minimally invasive surgery - transforaminal lumbar
interbody fusion (MIS TLIF) was considered a favourable
approach for most surgeons, it can also archive nerve release
without exposure, especially with the use of intraoperative
neuromonitoring which provides safer and fewer complications.
Materials and methods: From 2022 to March 2024, 20
single-level lumbosacral spondylolisthesis was performed
MIS TLIF technique, in which, the superior-articular process
was removed only to enlarge the Kambin's triangle without
exposure to nerve structure. Intraoperative neuromonitoring
was followed in every single step during surgery. Patient
information was recorded during pre-, intra-operation, and
follow-up at 6- and 12-months post-operation; we also collected
demographic data, operation time, blood loss, VAS, ODI,
modified MacNab criteria, radiographic evaluation including
x-ray and MRI pre-, post-operation, and complications.
Results: 20 patients were followed up for more than 12
months. Mean age: 52,1 and mean follow-up 15,2 months.
VAS back pain: 7,4 preoperatively and 0.8 at the final. VAS
of leg pain was 7,1 preoperatively and 0,9 at the final. ODI
was 52,4% preoperatively and 15,6% at the final. The mean
operation time is 80,7 mins, blood loss is less than 100 ml.
The average ambulation is 1,2 days, and the hospital stay is
4,7 days. MIS TLIF was associated with a very good reduction
of spondylolisthesis, an increase in disc height (+6 mm),
foraminal height (+3,1 mm), and segmental lordosis (+4,8°).
The correction to normal of the listhesis was 85%. Pelvic
parameters were not significantly changed. According to the
modified MacNab criteria: 75% excellent, 20% good, and 5%
fair. There was no complication was recorded.Conclusions:
The indirect decompression using MIS TLIF seems to be a safe,
effective, and favourable technique in management for patients
with single-level lumbosacral spondylolisthesis.

Key words. MIS TLIF, indirect decompression,
spondylolisthesis, intraoperative neuromonitoring, Visual
Analogue Scale (VAS), Oswestry Disability Index (ODI).

Introduction.

Minimally invasive surgery (MIS) has progressed significantly
in the past 2 decades [1]. Advances in image guidance and
instrumentation technology have evolved to maximize patient-
reported outcomes (PROs) and radiographic evaluation [2,3]. In
the management of spondylolisthesis, MIS TLIF was considered
a promising treatment with decreased blood loss, shorter lengths
of stay, more rapid mobilization, lower opioid use, and earlier
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return to work, while maintaining comparable long-term clinical
outcomes.

The indirect decompression used in MIS TLIF is a proposed
modification to the standard MIS TLIF [4]. This approach points
to the Kambin’s triangle after partial removing the superior
articular process, without exposure to the neural structures, the
intervertebral cage was prepared followed by intraoperative
neuromonitoring with less risk to both exiting and traversing
nerve roots [5]. The achievement from indirect decompression
via facetectomy, discectomy, and restoration of disc height and
segmental realignment.

The objective of this study is to evaluate the clinical outcomes
and radiographic results of indirect decompression in MIS-TLIF.
We report (1) PRO (patient-reported outcomes) measures; (2)
radiographic outcomes of sagittal segmental, regional lumbar,
and pelvic parameters; the safety and complications.

Patients and Methods.

Patients’ selection:

PRO measures: A prospectively maintained surgical database
was retrospectively reviewed and followed to treat lumbosacral
spondylolisthesis (grade I and II) with MIS TLIF from Jan 2022
to March 2024. We collected information on demographics,
clinical characteristics, and operative details. PRO measures
were assessed preoperatively and during routine postoperative
clinic visits at postoperation, 6 months, and 12 months follow-
up. We used the VAS (VAS/10) for back pain and leg pain; and
ODI [1] (ODI/50) for physical disability.

Surgicaltechnique: Theoperationwasperformedunder general
anesthesia, with the patient in the prone position. A neurological
monitoring system was used to monitor somatosensory evoked
potentials and free-running electromyography during the whole
procedure. The tubular retractor position on the entry point on
the skin was ~ 4 — 5 cm from the midline, heading to the lateral
border of the superior articular process. Kambin’s triangle was
exposed by removing the superior articular process and the
partial inferior articular process. A series of intervertebral space
dilators was inserted into the disc space to create sufficient
space for the implant. Curettes, reamers, and pituitary rongeurs
were used to prepare the space for the endplate through the
tubular retractor. Local bone and synthetic bone grafts were
used with a cage for interbody fusion, then percutaneous pedicle
screws through the same skin incision were placed followed by
intraoperative neuromonitoring under fluoroscopic guidance.
Rods placement, compression, and finally skin closure.

Radiographic measures.

Sagittal segmental parameters were taken on upright lateral
radiographs of the lumbosacral spine. Serial radiographs were

13



obtained preoperatively, postoperatively, and during routine
postoperative follow-up at 6 and 12 months. Sagittal segmental
parameters were disc height (DH), foraminal height (FH),
segmental lordosis (SL), and spondylolisthesis grade (Figure 1).

lumbar
lordosis

segmental
lordosis

I foraminal
height

A\ posterior
anterior disc height
disc height:

b

Figure 1. Lumbo-sacral parameters on lateral x-ray.

- DH was measured anteriorly, from the inferior endplate of
the upper vertebra to the superior endplate of the lower vertebra.

- FH was measured as the interpedicular space.

- SL was measured as the lateral Cobb angle at the superior
and inferior endplates of the spinal unit.

- The grade of listhesis was measured as the percentage offset
(slip) of the vertebral body posterior wall relative to the adjacent
lower body (Figure 2).

Figure 2. Lumbar central spinal canal dimensions on MRI scans.

Lumbar central spinal canal dimensions were made on
preoperative and postoperative T2-weighted MRI scans. The
anteroposterior and transverse dimensions of the dural sac were
measured manually at a single axial slice through the center of
the disc at the affected level(s). The anteroposterior length of
the spinal canal was measured from the posterior edge of the
intervertebral disk space to the most posterior point of the bony
canal in the axial plane. The transverse length was measured as
the distance between the inner surfaces of flaval ligaments on a
line connecting the joint space of facet joints.
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The cross-sectional area of the spinal canal was measured on
preoperative and postoperative T2-weighted MRI scans at a
single axial slice through the center of the disc at the affected
levels.

Statistical analysis.

All statistical analyses were performed using SPSS 20.0
software (SPSS Inc., Chicago, IL, USA). Qualitative and
continuous variables were described as percentages and medians
(with interquartile ranges [IQRs]). Quantitative variables were
compared using the T-test. P-values < 0.05 were considered

significant.

. All participants provided written informed consent for
their participation in the study.

. Patient consent was obtained for the study with due
care to maintain his/her privacy.

. Our Institutional Review Board approved this study

(Ref: 844 /GCN-HDDDNCYSH-DHYHN, dated April 20,
2023).

Results.

Baseline Characteristics:
Details:

A total of 20 patients (65% male) underwent indirect
decompression using MIS-TLIF at 20 levels. The mean age at
surgery was 52,1 + 9,2 years old (range 35-65). 12/20 (60%)
procedures were performed at L5S1. The mean postoperative
follow-up duration was 15.2 months. The average operation
time was 80,7 mins, blood loss was 67,3ml and no transfusion
was needed. Patients can be able to sit on the same day and can
walk on the next day (Table 1).

Demographics and Operative

Table 1. Demographic and Operative Characteristics of MIS-TLIF
Patients.

Patient characteristics N=20

Level 20 levels

Age 52,1£9,2

Sex (Male/Female) 13/7

Grade of I 6 (30 %)

spondylolisthesis I 14 (70 %)
L45 8

Level Lss1 12

Mean follow-up 15,2months

Operation time 80,7 £+ 15 mins

Blood loss 67,3 +22,5ml

Ambulation day 1,2+ 0,5 days

Discharged 4,7+ 0,7 days

Patient-Reported Outcomes:

Patients experienced significant improvements in self-reported
measures of low back pain, leg pain, and disability. Mean VAS
back pain decreased from 7,4/10 + 0,8 to 3,3 & 1 postoperatively
and 0,8 + 0,6 at 12 months. Mean VAS leg pain decreased from
7,1/10 £ 0,9 to 1,1 + 0,7 postoperatively, and 0,9 £ 0,7 at 12
months.

Similarly, the mean cumulative ODI score improved from
52,4 £ 4.3 % at baseline to 29 + 1,8 % postoperatively and 15,6
+ 1,4 at 12 months (Figure 3).
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Figure 3. Patient-Reported Outcomes (p<0,05).
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Figure 5. Sagittal correction postoperation.

The Macnab Criteria [1].

According to the criteria: 75% excellent, 20% good, and 5%
fair.

No complications were reported.
Radiographic Outcomes:

Indirect decompression in MIS-TLIF followed by
intraoperative neuromonitoring was associated with immediate
and sustained increases in index-level FH, DH, and SL. Mean
FH increased significantly from 9 £ 1,6 mm preoperatively
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to 12,3 £ 1,5 mm immediately postoperatively and was 12,1
+ 1[,5mm on the last follow-up, total FH increased by 3,1 +
1,1lmm. Similarly, DH increased from 10,5 £ 2,2 mm to 17,1
+ 2,2 mm immediately following surgery and was sustained at
16,6 + 2,1mm late postoperatively, total DH increased by 6,1 +
1,1mm (Figure 4).

There was an immediate and large increase in SL from 8,9 +
3,9° preoperatively to 14,9 £ 3,3° postoperatively (mean paired
change 4,9°, p=0,05). SL increases were maintained during late
follow-up (Figure 5).



There was a sustained postoperative reduction in
spondylolisthesis. Prior to surgery, 6/20 (30%) operative levels
had grade I spondylolisthesis, and the remaining 14/20 (70%)
were grade 11 (>25% slip). Postoperation, the total correction
to normal balance was 85% but after 12 months, it slightly
decreased to 80%.

Discussion.

Summary of the Findings:

In summary, patients with lumbosacral spondylolisthesis who
underwent MIS-TLIF with indirect decompression followed
by intraoperative neuromonitoring experienced immediate and
sustained improvements in clinical outcomes and radiographic
sagittal segmental parameters. PRO measures for VAS and
ODI were improved during short- and long-term follow-up. We
observed immediate increases in the surgical unit: anterior DH
(76,1 mm), FH (73,1 mm), and SL (] 4,8%). To be sure of
the correction, we need to release the apophyseal ring on the
ipsilateral and contralateral sides between vertebrates (Figure 6).

However, our stratified analysis showed significant
differences between strata by preoperative overall lumbar
lordosis, suggesting that the variance in segmental and regional
lordotic changes is explained by baseline radiographic factors.
Specifically, preoperative hypolordosis was associated with
large positive corrections in SL and overall lumbar lordosis.

In our study, the average time of surgery was only 80,7 mins,
blood loss less than 100ml and the patient could walk on the
day postoperation. To archive that, we used intraoperative
neuromonitoring followed by fluoroscope during disc
preparation and interbody fusion, if the signal changed, we had

to check again and put the cage directly on live fluoroscopy to
be sure that the cage is on the right position.

MIS-TLIF With a lordotic Interbody Device:

The use of expandable interbody devices provides additional
sagittal segmental correction when compared with historical
data on MIS lumbar fusions using static devices. Several
studies examine the effects of device type on sagittal segmental
parameters after traditional or MIS-TLIF. Yee et al. [6] showed
that patients undergoing TLIF experienced marginal increases
in SL, regardless of whether expandable (1-2°) or static devices
were used. However, in a radiographic analysis by Hawasli et
al. [5], patients who underwent MIS-TLIF with expandable
versus static devices showed larger increases in DH (8,2mm vs
2,6mm cm), FH (1,3mm vs 5 mm), and SL (5.2° vs 2.3%). We
did not perform a direct comparison by device type. However,
we speculate that expandable devices may add greater DH and
SL to widen the interpedicular distance, as compared to static
devices, with no meaningful difference in endplate subsidence
or fusion.

Our results compare favorably with published radiographic
and clinical outcomes after MIS-TLIF, but to create more
lordosis, we try to put the interbody device more anterior but
not too far in case of anterior longitudinal ligament rupture.
In a retrospective cohort of 44 patients who underwent MIS-
TLIF at 49 levels and 1.5 yr median follow-up, Massie et al. [2]
observed significant changes in sagittal segmental parameters,
specifically increases of 4.94° in SL and 3,1mm in posterior DH,
and a reduction of 4,3mm in spondylolisthesis. They did not
observe significant increases in spinopelvic parameters of the
sagittal vertical axis or PT (Figure 7).

Figure 7. Radiographic improvements: Preop: DH 3,1mm, FH 5,2mm, SL +13,2° after interbody fusion: DH 11mm, FH 6,1, SL -7,2° and final

correction with percutaneous screws.
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Local and Regional Sagittal Balance After MIS:

The restoration of local and regional sagittal balance is
an important consideration after MIS. In a literature review
comprising 1182 patients from 24 anterior, lateral, and posterior/
transforaminal MISS lumbar interbody fusion study cohorts (6
studies examining MIS-TLIF), Uribe et al. [3] reported a 3,9°
increase in SL, from an average of 8,1° preoperatively to 12,0°
postoperatively. In a subsequent systematic review, Carlson et
al. [7] identified 9 studies that reported SL and regional lordotic
changes after MIS-TLIF. The mean preoperative SL was 12,7°
and postoperative SL was 15° an increase of 2,1°. Change in
SL ranged between 0,1° and 8,4°, with most reports between
0° and 3°. This is slightly lower than observed in our series.
Notably, the majority (111/171, 65%) of included cases in the
systematic review used static interbody devices, which may
provide less lordotic restoration than lordotic interbody devices
[2,5]. The authors were cautious in their publication because of
marked variability within the literature in the measurement and
reporting of radiographic parameters.

Regional (OLL) lordotic changes after MISS lumbar interbody
fusions are influenced by multiple factors, including operative
levels, number of levels treated, interbody device position,
device type, internal fixation, and use of compressive techniques.
In a systematic review of 19 MISS lumbar interbody fusion
cohorts and 720 patients, Uribe et al. [3] reported a significant
increase of 3,7° in regional lordosis, from an average of 43,5°
preoperatively to 47,2° postoperatively.

Segmental and regional lordotic changes may be explained by
variations in preoperative lordosis. In the previously mentioned
report, Uribe et al. [3] found a significant inverse relationship
between preoperative OLL and postoperative change in OLL (12 =
0.41), whereas SL did not have a similar association (12 = 0.001).

For these reasons, Uribe et al. [3] make the distinction
between alignment “preservation” and “restoration/correction.”
Alignment changes, particularly lordosis increases, are possible
after MIS lumbar interbody fusion, even MIS-TLIF. However,
the extent of correction gained largely depends on preoperative
spinal lordosis.

Interbody Fusion and Device Subsidence.

In a meta-analysis by Parajon et al. [8] of 40 reports and
1533 patients, fusion rates for MIS-TLIF were high, ranging
from 91,8% to 99,1%, regardless of graft material. At a
minimum follow-up of 12 months, fusion rates for patients
with recombinant bone morphogenic protein were 98,8% and
93,1%, respectively. In the report by Massie et al. [2], in which
titanium expandable interbody devices were used, the fusion
rate was 96% at 12 months and the subsidence rate was 6,1%,
and none of the cases were clinically significant nor required
revision surgery. Although these results are reassuring, and
well-powered, prospective studies with extended follow-up
are needed to estimate the risks of long-term complications
with expandable devices, including adjacent segment disease,
subsidence, and pseudarthrosis.

Intraoperative NeuroMonitoring (IONM) During Surgery.

Intraoperative Neuromonitoring assessments during surgery
were introduced and have developed into a useful tool, especially
in deformities and spinal cord surgery. Sharan et al. [9] could
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not find any evidence in the literature that IONM can help in
preventing nerve root injuries during pedicle screw fixation.

Little is known so far about the possible positive effect of
surgical decompression procedures on the electrophysiological
response and functional outcome. Piasecki et al. [10] found
that immediate neurophysiological response in IONM after
decompressive surgery for lumbar stenosis is correlated with
positive effects on clinical outcomes after 8 months follow-up,
but at late follow-up (more than 28 months), is not applicable to
late follow-up. Piasecki et al. [10] suggest that the intraoperative
neurophysiological improvement during decompressive surgery
may predict clinical outcomes at 6 months after surgery.

In our study, all patients used IONM, during the procedure,
we recorded every single step: facetectomy, disc preparation,
interbody fusion, and percutaneous screws. The signal raised
during surgery was strongly associated with the improvement of
clinical symptoms postoperative. All procedures were facilities
done and also recorded no complications.

Limitations of the Study.

Our study has several views to take into consideration. First,
this is a single observational study with a relatively small
sample size, short time follow-up, and some missing variables.
Second, radiographic results are subject to measurement error
because of variable radiograph quality and because of observer
errors. Moreover, as it is not possible to blind reviewers to a
patient’s operative state, measurements made on postoperative
radiographs may be systematically biased to favourable changes
in sagittal parameters.

Conclusion.

Patients undergoing indirect decompression using MIS-
TLIF with lordotic interbody devices experienced clinically
meaningful improvements in PROs. Radiographic sagittal
segmental parameters of SL, anterior DH, FH, and
spondylolisthesis were improved early. This MIS-TLIF was
associated with significant regional lordotic, feasible to perform
with safety, mostly excellent, and good results without any
complications.
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