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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.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
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2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
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articles. Tables and graphs must be headed.
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mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
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Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Background: To evaluate the treatment outcomes of lateral
interbody bone graft surgery and posterior percutaneous screws
for lumbar spinal stenosis

Methods: This is a cross-sectional descriptive study. There
were 27 patients with 30 segments of surgery diagnosed with
lumbar spinal stenosis that were surgically treated with the
XLIF method. Clinical outcomes measured included VAS
scores for lower back pain and leg pain, ODI, and JOA scores.
Magnetic resonance imaging of the lumbar spine after surgery
was used to evaluate indirect decompression. X-ray or CT scan
to evaluate bone fusion after 6 months of surgery. Differences
were determined by independent T-test.

Results: There were 27 patients with 30 segments of surgery.
They were 12 males and 15 females with an average age of
58.8148.1. There was significant improvement in VAS for lower
back pain from 7.11+1.31 to 3.67+1.3, VAS for leg pain from
6.81£2.19 to 1.59+1.89, ODI from 26.41+£8.95 to 13.69+8.34,
and JOA score from 7.63+2.87 to 13.5+1.73. A-P diameter
increased 134%, lateral diameter increased 120%, lateral
recess depth increased 166%, disc height increased 126%,
foraminal height increased 124%, spinal canal area increased
30%. The p-values were all <0.001. The average hospital stay
was 6.79+3.01 days. Complications included 1 pedicle screw
malformation, 1 ALL avulsion fracture, 1 abdominal herniation,
1 venous damage, 1 failure.

Conclusion: XLIF surgery presents a favorable option for
patients with lumbar spinal stenosis. This is a minimally
invasive surgical method that reduces pain, reduces bleeding,
and is effective in indirectly decompressing the spinal canal
both clinal and imaging.

Key words. Clinical, imaging, lumbar stenosis, lateral
approach surgery, percutaneous screws.

Abbreviations. XLIF: Extreme Lateral Interbody Fusion;
VAS: Visual Analogue Score; ODI: Oswestry Disability
Index; JOA: Japanese Orthopedic Association; MRI: Magnetic
Resonance Imaging.

Introduction.

Lumbar interbody fusion (LIF) has been recognized as an
effective method for patients with refractory low back pain due
to a variety of degenerative lumbar spinal disorders, including
lumbar stenosis diseases and spondylolisthesis [1].

Extreme lateral interbody fusion (XLIF) surgery is defined as
minimally invasive lateral, retroperitoneal surgery to the anterior
spinal column with reduced injury to muscles and adjacent
structures by manual dissection of the retroperitoneal space. We
conducted initial guidance of the psoas muscle to the surface
of the psoas muscle, use of the intraoperative neurophysiology
monitoring when passing through the psoas muscle, extension of
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the retraction system and direct observation of the surgical field,
placement of a large interbody instrument to open maximum
intervertebral and orthopedic space expansion. XLIF is indirect
decompression surgery and thus restoring disc and foraminal
height resulting in symptomatic relief is its main advantage over
more invasive decompression and interbody fusion surgeries.
Indeed, XLIF surgery can reduce post-operative pain, entry
wounds, tissue trauma, operating, recovery and mobility times
resulting in shorter hospital stays.

We conducted research on the topic " Clinical and imaging
outcomes of XLIF surgery for lumbar spinal stenosis" with
the aim of:

Evaluating the clinical and imaging effectiveness of lateral
interbody bone graft surgery and posterior percutaneous screws
to treat lumbar stenosis.

Materials and Methods.

Patient selection: Our study recruited 27 patients with 30
segments surgery who were treated with the XLIF method from
2019 to April 2024. Ethical approval was received from the
institution’s review board (IRB approval number 853/GCN-
HPDDNCYSH-DHYHN)

The indications for XLIF include patients with lumbar spinal
stenosis, except for patients with paralysis or severe leg pain at
rest, the absence of a free disc fragment on MRI, bony lateral
recess, deformities of both lower extremities, diseases that
greatly affect diagnosis (spinal tuberculosis, spinal arachnoiditis,
etc.), or patients were previously performed lumbar spinal
surgery or patients with no clinical manifestations or enable to
follow-up post-surgery.

Research Methods: We conducted a cross-sectional
descriptive study during the mentioned period time. The
demographic and clinical data were retrieved from medical
chart reviews. Clinical presentations and imaging investigation
were collected before, during and after surgery.

During the operation, we collected several indexes including
intraoperative monitoring of surgery time, amount of blood
loss, amount of blood transfusion, and accuracy of screws and
cages. Treatment outcomes were evaluated at 1 month and 6
months after the surgery. The outcome measures included the
VAS for lower leg pain and back pain, the ODI for disability,
and the JOA scores for functional recovery. All patients had
plain anteroposterior (AP) and lateral x-rays, dynamic flexion-
extension lateral x-rays before the surgery, at | month and 6
months after surgery. All patients had a lumbar spine magnetic
resonance imaging study before the surgery, and some of them
had lumbar spine MRI after surgery. We measure the anterior
and posterior diameter of the spinal canal, lateral diameter,
lateral recess depth, spinal canal area, disc height, foraminal
height pre-operation and post-operation on PACS software [2].



CT or X ray of the lumbar spine was arranged at 6 months after
the surgery to evaluate the bone fusion status. Reconstruction
images on the sagittal and coronal planes were used to evaluate the
formation of bridging bone. Fusion results were classified from
grade I to grade IV using the Bridwell interbody fusion grading
system [3]. Grade I or grade II fusion was defined as successful
fusion. Evaluation of the success or failure of decompression
surgery based on postoperative clinical symptoms. Indirect
decompression surgery is considered to have failed when direct
decompression surgery is required afterward.

Independent T-tests were used to compare the continuous
variables between groups. Chi-square test was used to compare
categorical variables between groups. A p-value of < 0.05 was
considered statistically significant. The data was processed
using SPSS 20.0 software.

Results.

This study included 12 males and 15 females with an average
age of 58.81 years (range 36—74 years). These patients received
30 segments of XLIF, including 1-segment fusion in 24 patients,
2-segment fusion in 3 patients. L4—5 was the most frequently
involved level, followed by L3-4, and L2-3. The average
follow-up period was 17.8 months (range, 1-62 months). The
average hospital stay was 6.79 days (range, 3—14 days). No
patient required a blood transfusion. After surgery, the VAS
for lower back pain had improved from 7.11+1.31to 3.67+1.3,
and VAS for leg pain improved from 6.81+2.19 to 1.59+1.89.
After one month the ODI had improved from 26.41£8.95 to
13.69+8.34. The JOA score had improved from 7.63+2.87 to
13.5£1.73. All these improvements were statistically significant
from baseline with p < 0.001. Complications included 1 pedicle
screw malformation (3.7%), 1 ALL avulsion fracture (3.7%),
and 1 abdominal herniation (3.7%), 1 failure, 1 venous damage
(3.7%). Reoperation was required in 2 patients for posterior
decompression and adjusting the pedicle screw. There was
no pedicle screw loosening or posterior cage migration. The
demographic data and clinical outcomes were summarized in
Tables 1 and 2.

Table 1. Demographic data.

Variable Value
Sex
Male 12(44.4)
Female 15 (55.6)
Age (years) 58.81+8.1
Lumbar stenosis 27 (100)
Segments of XLIF
1-segment 24 (88.9)
2-segment 3(11.1)
Level distribution (n=21)
L23 1(3.3)
L34 6 (20)
L45 23(76.7)
Blood loss (ml) 46.8+94.13 (10-500)
Time surgery (minutes) 132.22+37.45
Length of hospital stay (days) 6.79+3.01
Time follow-up (months) 17.8 (1-62)

Clinical sign

Lumbar back pain 96.3%
Radiculopathy 78.8%
Neurogenic claudication 85.2%
Complications

Pedicle screw malformation 1 (3.7)

ALL avulsions fracture.

1(3.7)

Abdominal herniation 1(3.7)

Venous damage 1(3.7)

Failure 1(3.7)
Fusion results by Bridwell

grading (n=14)
Grade 1 6 (43)
Grade 2 8 (57)

Values are presented as a number (%) or mean (range).
ALL, Anterior longitudinal ligament.

Table 2. Summary of clinical outcomes.
Variable (n=27) Preoperative Postoperative P-value

VAS for back pain 7.11+1.31 3.67£1.3 <0.001
VAS for leg pain  6.81+2.19 1.59+1.89 <0.001
ODI 26.41+8.95 13.69+8.34 <0.001
JOA score 7.63+2.87 13.5+1.73 <0.001

Values are presented as mean+ standard deviation or a number (%)
VAS, visual analogue scale; ODI, Oswestry Disability Index; JOA,
Japanese Orthopedic Association.

Thirteen patients with 14 fusion segments underwent CT or
XQ scan evaluation six months after surgery. Based on the
Bridwell grading system, the fusion results were grade I in
6 segments (43%), grade II in 8 segments (57%). Successful
fusion was achieved in 14 segments (100%).

21 segments of surgery underwent MR1 after surgery to evaluate
the size of the spinal canal. In those 21 segments of surgery, the
anterior and posterior diameter increased from 7.73£2.24 mm
to 10.324+3.00mm, 134% of pre-operation , the lateral diameter
increased from 13.56+2.97mm to 16.32+2.86mm, 120% of pre-
operation lateral recess depth increased from 1.95+1.39 mm
to 3.26+0.93 mm, 166% of pre-operation, spinal canal area
increased from 86.17+£34.54 mm? to 112.194+44.53 mm?, 130%
of pre-operation, disc height increased from 9.06+2.23 mm
to 11.40£1.94 mm, 126% of pre-operation, foraminal height
increased from 16.27+4.03 mm to 20.24+2.76 mm, 124% of
pre-operation.

Discussion.

Indirect decompression through eXtreme Lateral Lumbar
Interbody Fusion has been shown to achieve similar or better
outcomes with regards to pain and disability relief compared to
direct approaches [4].

In our research group, there were 27 cases of lumbar spinal
stenosis (Table 1). The main clinical symptoms are back pain
accounting for 96.3%, radiculopathy accounting for 78.8% and
neurogenic claudication 85.2% (Table 1).

There were 24 cases of 1-segment XLIF surgery, 3 cases
of 2-segments XLIF surgery (Table 1). The average surgery
time was 132.22+37.45 minutes, the average blood loss was
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46.8+94.13 ml, there was 1 case of 500ml blood loss due to
damage to the iliac vein. There were no cases requiring blood
transfusion during or after surgery, the average hospital stay
was 6.8+2.93 days (Table 1). There was 1 segment at L.23, 6
segments at .34, 23 segments at L45.

Assessing the VAS score after surgery, the back VAS score
decreased from 7.11£1.31 to 3.67+1.3 after surgery (P<0.001)
(Table 2). The leg VAS decreased from 6.81+2.19 to 1.59+1.89
after surgery (p<0.001) (Table 2). Rogers et al. [5] studied XLIF
surgery for 63 patients with grade II spondylolisthesis, with an
average follow-up period of 12 months. The results showed
that the most common surgical level was L4-5 (97%), 84%
of patients were female, average age was 66. The majority of
patients (71%) had undergone previous lumbar spine surgery.
The average amount of blood loss decreased by 1.4g (after
surgery compared to before surgery), the average hospital stay
was 1.2 days. 2 cases (3.4%) of complications were: 1 case of
intestinal obstruction after surgery, 1 case of screw fracture 14
months after a traffic accident. There was no nerve damage or
infection. VAS score improved 75% (8.7 to 2.2), disc height
increased 96% (4.6mm to 9.0mm), slippage improvement was
11.1mm to 3.6mm. Most patients had complete bone union with
an improved Lenke score of 1.1 after 12 months. 89% of patients
described being satisfied or very satisfied with the results.

X-ray examination after surgery showed that 1 case had
pedicle screw malformation (Figure 3). The patient showed
signs of nerve root compression. Postoperative X-ray showed
pedicle screw malformation. After 2 days, the patient had
surgery to reset the screw, and all in cases the cage was placed
in the correct position (Table 2).

There was one case (3,7%) of failure after indirect
decompression surgery, however, after direct posterior
decompression surgery, there was no compression and after a
period of rehabilitation, the patient recovered well. Oliveira et
al. [6] reported that 9.5% of patients had insufficient relief of
nerve compression symptoms and required additional direct
posterior decompression. The causes of failure included cage
subsidence, loss of sagittal alignment correction, and persistent
central and foraminal stenosis.

Rentenberger et al. [7] reported an 18.8% reoperation rate due
to neurological symptoms, pain, or radiculopathy. Kim et al.
[8] showed that the rate of additional posterior decompression
after XLIF was 60% while Park et al. [9] reported that the
rate posterior decompression after indirect decompression
and instrumentation was as high as 72.1% in patients with leg
pain that improved < 50% after the index procedure. A few
reports have provided clear guidance for selecting appropriate
patients for indirect decompression. Lim et al. [10] proposed the
prerequisite of preoperative postural pain status to guide patient
selection for indirect decompression with XLIF. The ability
to achieve a pain-free position, such as sitting or lying, was a
clinical predictor of successful XLIF for patients with lumbar
spinal stenosis. Gabel et al. [11] suggested an algorithmic
approach to predict success of indirect decompression with
LLIF. Patients who achieved pain relief at rest and lacked facet
fusion, free disc fragments, facet cysts, osteoporosis, and severe
spinal stenosis were unlikely to require revision surgery for

direct decompression. In the study by Wicharn Yingsakmongkol
and colleagues in 2022 [12], the success rate of indirect lateral
decompression surgery was 93.3%. The author also commented
that patient selection for surgery plays an important role in the
success of the surgery. The author selected patients with pain
relief when walking, standing, and when resting. The height of
the intervertebral disc increased by at least Imm when in a lying
position, no muscle weakness greater than grade IV, and no
posterior compression such as a cyst, joint facet and no migrated
disc herniation. Do not select patients with congenital spinal
stenosis or short spinal pedicles, do not select patients with bone
spurs compressing the lateral recess, do not select patients with
radicular pain without Improved bending position. The author
also commented that during surgery, a disc height of at least
10mm will increase the likelihood of success. In the study of
Sertac Kirnaz et al. [13], they showed that one of the causes
of failure of decompression is bony lateral recess stenosis. The
author also suggests direct decompression for severe cases of
lateral recess stenosis.

Timothy Y. Wang et al. [14] also concluded that bony lateral
recess stenosis is an important factor of failure in indirect
decompression surgery. Of 45 patients (age 65.6 = 10.5 years;
14 male) involving 101 spinal levels included in this study, 13
(29%) failed indirect decompression.

There was 1 case (5%) of abdominal wall hernia after surgery
requiring abdominal wall restoration surgery (Table 2), 1 case
of ALL avulsion fracture, 1 case of pedicle screw malformation
which required reoperation to adjust the pedicle screw. There
were no cases of dural damage, major blood vessel damage or
post-operative infection.

In our research group, 21 segments surgery floors had
postoperative magnetic resonance imaging to evaluate the
size of the spinal canal, disc height, lateral recess depth and
foraminal height after surgery (Figure 4). In those 21 segments
of surgery, the anterior and posterior diameter increased from
134% of pre-operation, the lateral diameter increased 120%
of pre-operation lateral recess depth increased 166% of pre-
operation, spinal canal area increased 130% of pre-operation,
disc height increased from 126% of pre-operation, foraminal
height increased 124% of pre-operation (Figures 1 and 2). In
Hiroaki Nakashima’s study the thecal sac increased 189% [15].

In Wicharn Yingsakmongkol's study [12], it was shown that in
the successful group the disc height increased from 8.08 mm to
12.195 mm, in the failed patient group the disc height increased
from 7.47 mm up to 9.39 mm, foraminal height in the success
group increased from 17.05 mm to 19.7 mm, in the failed group
increased from 16.58 mm to 18 mm.

In our study, there were 14 surgical stages that were followed
for more than 6 months, with X-rays or CT scan, showing that
the bone fusion rate of grade 1 was 43%, grade 2 was 57%
(Figure 5). This is also the advantage of XLIF surgery when
placing a larger cage. In Kanthika Wasinpongwanich's study,
comparing the bone fusion rate of XLIF with TLIF, it showed
that after 1 year, the bone fusion g rate of XLIF was better
(72.7% compared to 83.07%), however after 2 years, the rate
was not difference [16].

Rodgers et al. [17] compared the complications of 60 patients
aged 80 years or older undergoing interbody fusion (20
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Figure 3. X ray after surgery to evaluate the accuracy of screws and cage.



Figure 5. The lumbar spine CT scanner 6 months post-surgery evaluated the bone fusion grade (4-B).

PLIF patients and 40 XLIF patients). The average number of
PLIF treatment floors was 2.6 while the average number of
XLIF treatment floors was 1.6. When comparing, the author
commented that the blood loss rates of PLIF and XLIF were
2.7g and 1.4g respectively, blood transfusion rates were 70%
and 0%, complications were 60% vs 7.5%, The length of
hospital stays was 5.3 days versus 1.3 days, the reoperation rate
was 15% versus 5%, and the 6-month mortality rate was 30%
versus 2.5%. In a separate study of XLIF the authors compared
patients with BMI below and above 30 (obesity threshold). The
author also concluded that there were similarities in hospital
stay, blood loss, and complications (the author did not mention
any cases of infection in either group). From there, the author
concluded that the risk of patients with high age and BMI in
traditional surgery had changed in XLIF [18] surgery.

Conclusion.

Treatment of spinal stenosis with XLIF surgery through the
retroperitoneal psoas muscle is a minimally invasive method.
This is an indirect decompression method for spinal stenosis.
The level of improvement in clinical symptoms and imaging
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shows the effectiveness of the method. This method helps
patients recover quickly after surgery, has little blood loss.
However, patient selection plays an important role in the
success of surgery.
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