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Lumbar interbody fusion procedures have seen a significant evolution over the years, with various approaches
being developed to address spinal pathologies and instability, including posterior lumbar interbody fusion (PLIF),
transforaminal lumbar interbody fusion (TLIF), anterior lumbar interbody fusion (ALIF), and lateral lumbar interbody
fusion (LLIF). LLIF, a pivotal technique in the field, initially emerged as extreme/direct lateral interbody fusion
(XLIF/DLIF) before the development of oblique lumbar interbody fusion (OLIF). To ensure comprehensive

circumferential stability, LLIF procedures are often combined with posterior stabilization (PS) using pedicle screws.

lumber interbody fusion robotic surgical procedures spinal navigation spine spondylosis

| 1. Evolution of Lumbar Interbody Fusion

Spinal fusion dates back to early 20th century, when Hibbs and Albee used fragments from the spinous process,
laminae, and tibia as bone grafts to achieve posterior fusion of the spine, primarily in patients with tuberculosis 221,
Over time, fusion techniques evolved, and lumbar interbody fusion (LIF), which involves the insertion of a cage
along with bone graft into the intervertebral space, became popular as a procedure offering both stability and fusion
B4l Early LIF procedures that were developed include posterior lumbar interbody fusion (PLIF) by Cloward in
1943 B anterior lumbar interbody fusion (ALIF) by Lane and Moore in 1948 8 and transforaminal lumbar
interbody fusion (TLIF) by Harms and Rolinger in 1982 . Brief descriptions of each of these procedures, as well
as their advantages and disadvantages, are compiled in Table 1, as shown below. As highlighted, the LIF
procedures are associated with certain advantages and disadvantages specific to each procedure. Posterior
approaches, such as PLIF and TLIF, may affect posterior structures and the paraspinal musculature, and may
cause retraction injury of the nerve roots and thecal sac BIEIIL0 While ALIF manages to avoid damaging the

posterior structures, it may potentially damage intra-abdominal, intraperitoneal, and vascular structures 11]112]113][14]
[15]

Table 1. Lumbar interbody fusion techniques: PLIF, TLIF, and ALIF [L8J(17[18]{19][20]21]

Procedure Description Advantages Disadvantages
PLIF Posterior midline incision in prone " Favors adequate " Risk of damage to thecal
osition; requires laminectomy and . L .
P ! 9 y visualization of the sac and nerve roots during
retraction of thecal sac and nerve roots
to reach the intervertebral disc space thecal sac and nerve retraction
roots

" Paraspinal scarring
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Procedure Description Advantages Disadvantages
" Allows direct * Limited coronal correction
decompression of the

spinal canal and nerve * Allows insertion of only
roots smaller cages
TLIF  Posterior incision with a more lateral * Limited retraction of

trajectory; requires facetectomy to
allow visualization of nerve roots and
perform discectomy

nerve roots

" Preservation of
posterior midline

structures

" Can be performed as a

minimally invasive

procedure
ALIF  Longitudinal midline or paramedian * Spares paraspinal * High risk of injury to
incision to access retroperitoneal space .
. . " musculature visceral and vascular
in supine position
structures due to
* Preservation of mobilization of great
posterior elements vessels
* Allows for direct * Sympathetic hypogastric
implantation of a wide- plexus injury
bodied cage

" Optimal restoration of

lordosis
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2.2.aThelProdedire ofXEIBIDLHFRsperitoneal Approach to the Intervertebral Disc in the Lumbar

Area. Ann. Surg. 1948, 127, 537-551.
The patient is generally placed in a right lateral decubitus position with the left side up. Strapping of the pelvis and

eI LaOd BEPl bR EralRRe i PHRERIH A QRS AE LS RSMET s 3iiShd ”Q%t%'ésr%Q%err%}nences
ThBERHEHIDHERBIREANE HURUL HEALALERLR AR ifac PR AWE GERNFIPY FiRf2reve

exp%%gresa smal?rncrsron is made on the lateral side over the affected disc space, utilizing X-ray guidance. A

@la@ols, IOteMOCalh TR, jiechivnidiyiNe e hyDbd praedn € dingsarisorashl dve ipacksfusisplaeehite questing
the Pratestaraniithe! heribaglimteridothy fusieh (dntHRjso M pe seade mustisais icaerbidy pddsibpe(PedR the middle
ancappiro@cties] Cirg Rev, dikgsclivosketpini/ivd. OGS, POsIA®HYZEd great vessels anteriorly. The dilator is
advanced through the psoas muscle, monitoring electromyography (EMG) responses to ensure safe passage
outasem, O.; Yousef, K.; Mohammad, B."Comparison of clinical and radiological

protectrn the lumbar Iexu
results of posterolateral fusion, posterior lumbar interbody fusion and transforaminal lumbar

2.3[‘@@(‘]@1’&?@)@.@69@? @fn%;rﬁagrp%e%dﬁgfé@ratrve lumbar spine. Singap. Med. J. 2012,
53, 183-187.

18 BURIRGE. T VERRARSR TR, RO T VAR WL W B AR

stbrr%kthﬁ b?nanps(t%t%'r%rrr?a‘w m e"f}fsrr? engrc‘fy OsrpoLrlrF(‘?E?F Ii}gr[s_u]su%hs ee'rAu%IrFru)r(n FaP' ?r%%r requ're
greﬁEsY eSr?‘EHEPﬁ’j"ﬁ? R s MR (T Sy S Tt ied rté’vﬁ’gv'v”%‘“%dmeta{”aarrdaot'y“é’% pine . %T%he
antelr_}orla}*fzpﬁs}%rior longitudinal ligaments ensures stability of the treated levels 4. Over the years numerous
studies have highlighted the effectiveness of XLIF in improving pain and disability scores, such as the Visual

LindM§i8eale RUBULNE- AQBEREIHNBRRBIRIORdeLhBIoER: AMetfioPlel br&leifiglildfor S hiFsQbtipRI2sI2a
1301 Traumatol. Surg. Res. 2020, 106, S149-S157.

12. Malham, G.M.; Parker, R.M.; Ellis, N.J.; Blecher, C.M.; Chow, F.Y.; Claydon, M.H. Anterior lumbar
Cad L%)sg)e?ce iS a common coerlrcat{ n foIIowrb8 LIF 6?5ﬁdures here the @p&nted cage.sink udto the

usion usrng recompinant numan ogenetic protein- prosp ctive' s
adjacent Iates ntiall com omisi If s re, it may also cause neural foraminal narrowin
Jcom ca I0NS. eur me%&l? oé]l 85{ §é‘6 y g

leading to nerve root compressron exacerbatrng pain and function 3233l Wwhile low bone mineral density and

TRapirshadids dMge MeBREMG Lpidy eikiap - Fele S RIMKRA RIS, Shirita@ip: fo-Mis RRtBleM Vine intrinsic
difEreeErade fasulatignafeiperiHumhabsrRite R g8RitRNi§RiaRR E946%igld2rdd of cage
subkid@rcd £8%pared to XLIF/OLIF cages 41134,

14. Sasso, R.C.; Kenneth Burkus, J.; LeHuec, J.C. Retrograde ejaculation after anterior lumbar

C din TLIF PLIF are the b d bull t t I [
a?n?erB@H“"Pu"sr e TahdpEnfoneal Yaralis reliopantbRes Spe U e (PRI FAYS AL 5054 ™"

srzezgn(]_d?étciotgg surface area that is in contact Wrth the endplates is significantly less when compared to XLIF

cages. There is also a reported increase in the risk of posterior cage migration when using smaller cages [32I38137],

18ivpimastatler iRt RrEh YasFidRt MiHMandepRIRlicRIILR Ip QR NI IRA SRINEIS WroREYAKLE force
dirdYRHERERIN 2PRRINk A o3 e384 of the endplates, reducing overall stability 281,

16. Mobbs, R.J.; Phan, K.; Malham, G.; Seex, K.; Rao, P.J. Lumbar interbody fusion: Techniques,
On;ihe oifier hand, while performin mtéFr(aDLdy f?JsYrédneBE)‘tPohoszrﬁc %L‘ti}g"“rﬁtﬁp i AL EOETRATS P
utrIrEEcliFther((j—;‘l%\(LrlrEpJovg}%n Iate cd’féagf anciéeducmg subsidence rlsk [0 This also allows sufficient

distraction of the disc space and generates tension in the conserved ligaments, further enhancing stability.
17. Okuda, S.; Miyauchi, A.; Oda, T.; Haku, T.; Yamamoto, T.; Iwasaki, M. Surgical complications of

2.Ahdsienitationsr aftTitanig-Psoas/&pproactetectomy in 251 patients. J. Neurosurg. Spine
2006, 4, 304-309.
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18edpasairo allvaNagask xtia FMioéd adiro haveMiwvawh ; likaitoions,. Kanelan) NrakbgickT.if e pierativemmonly
assooizplicatio e <ib pshatary ppStexion weakassatgraedywWaskordor denistiimiclspoddyéelisthesitie psoas
mudaia§BrZIEEIHYKRTHEIMS MbaN elUttasier gasisinee 2008ieB; 408-w404lly resolve within 2 weeks 28149 Despite

ia [201[51]
18 UOBIGAR At a N ER P PRI MR B R ARl VP L S RSP T AT FESi3n:
T et B S 5 S4RPLOLHS PRISH ST RIS OB (SRS TS PR

Ne\ﬁggﬁltesghgfev&&zs]?aé%hﬁa Vérhthat manlpulatlng the entry site and psoas muscle traction direction may

help reduce the risk of lumbar plexus injury 221,
20. Abdoli, S.; Sui, J.; Ziegler, K.; Katz, S.; Burnham, W.; Ochoa, C. The periumbilical incision for

| 3/'TRe"OBIIGUE Llimbar Iivterbody EUsioR (OLiFy **°"

21. Reisener, M.J.; Pumberger, M.; Shue, J.; Girardi, F.P.; Hughes, A.P. Trends in lumbar spinal

Obligdpirabrianigihedieizon (PSbindlBpvenedthe, arserior ¢q psoas (ATP) approach for interbody fusion, is

a procedure which was first ado ted by Meyer in 1997, and the term was officially coined by Silvestre et al. in

22 Pim L. L invasiv ral lumbar inter n I [ I hni Vi I r
2012. S%Bg%quentesﬂ neg1 urt er e\?elcl)'lpe 3 dqt%ptt)J gr}/zegso tgﬂw 3 S éegppro %ﬁ typlccj:g y?n?/to v%s

mlnli:'rHarﬂlyS E]waeslee ag%esszlﬂt Strlilg g!scs g a(i4\:/|'|?%he anatomical corridor between the psoas muscle and the great
2A&:sRéadataalandatéeabe nelas capiy drahispsdablectropatiionieglfagipnoatdbviss LiambaREpineadditigeryHynes

als® ireeatiod) shef thecéti Birazilian Ssne dackety basetitig)lyBaloaierizonpigréaeripetfdfiag200h. lateral
Z%E.C bz'tuusrpgsi\/fm,&/r@ea{]nthﬁ lI:E' %’1 gn%gnﬁedfe{?/lg? r'ilfffﬁssﬁxtreme Lateral Interbody Fusion (XLIF): A

3. fo.]zﬁl esgpg:&lat &Iljgl%l*ec;?_lﬁrlei_?_étt@ar interbody fusion. Spine J. 2006, 6, 435-443.

25. Rodgers, W.B.; Gerber, E.J.; Patterson, J. Intraoperative and early postoperative complications in
ForefrimiePidter & M Be df-isib: R SMafod Gs0B0cHOasd SBiRe 1BNila Rl 19585 P ¢ POSEOR @D 2
radigyicent table to expose the spine from the left side, as the working passage between the psoas muscle and the
IVC is narrower on the rlght side 23581 Once positioned, the legs are slightly flexed. A line is drawn across the

de&reZ(guJB Mvéﬁgr evdnlt\tla?‘llcl)rl':[d I?H(ran eprdt r|orT\QII95y %a{ecr:mi]ril%%l %%d|ﬁ%%|%9ra\ﬁﬁ‘&s yepslcsaﬁ)y made
appaRimaLY E“éaé"r'l‘q’%r'] en6‘?%%”S.%Sa%%?n?‘BPt%%aﬁﬁ‘efH-ﬂéﬁ}r 5 RN RL AR BN Bl muscle is

flrstcgrp(:CIdHr(l)t%%oSéAh% ‘|]nC|25% S|rig éectrocautery followed by gentle finger dissection of the external oblique, the

27teCwb WiV and it dlansyarsalhapmelas TIRDUDe. Itaessdyhie. Morkiagves, tieRralsaasw|iR Bscia, the
finggrowioy@.Rs Clividatioabligneds eheéxpestesdeyertal iprevdadyritigionton e preritmenit of\aiplulOnce the
retrdpeyéneeatifae Peohosirasbedbeldphc2GhRURDIZ 680G both cephalad and caudal to the desired disc
IeveI (Flg?ure 1f), foIIowed by anterior retraction of the perltoneal sac and posterior retraction of the anterior belly of

D.K:; Herkowitz, H.N. Lateral transfPsoas fusion: Indications and outcomes. Sci.

psoas muscle to establlsh the working corridor (Figure 1g). After retraction of the psoas muscle, the disc space is
World J. 2012, 2012, 893608.
visualized and a gwde wire is inserted, followed by a series of dilations to create space pushing aside the

2Qirbamastf idsbesigire 1R, G shiadbyuenty; RaledclriDeRaisela,ober Blrugieskys fnd ChoBkWnthored to
the MénispadlyoistyasiiegsaligeryheataratepprarehartemoetufusipnhRasdliswand raviovm &ping (iituver
(rotB#hd ANk (SHPMnDthabBy-=r3dBliquely inserted but become direct lateral as they go deeper)

S EGATEARIY BerfRitiS Y EAURENE "3l PATRERS A" PrallRRa A SAEErmREH L BRI RaP 1o
PerRBitathqs e Bpiftd IAG8ELYERivE tn 4 B AABRIFTARC Bt drSBARIE s 81t plgak o ar
releRRsIts BRECEBRTbIEA b As POFIERTHe 5248 87 220 fip128k) 28 eaprperh out during XLIF (Figure 1.

Sequential trials distract the disc space and allow indirect decompression. Finally, a wide-bodied interbody cage is
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atcothdbirareralsc\épaitpeigers &) Lie@rice dded athlpdreadcakiol pAnieSing headedd ad gigsee W ;stabilization,
cortiiimgtno nghw th¥\ndidagsa kneonghiotmah; oindirdcBd&Gobgidenion, afiteebnoyetiag ereEelovein§B8lique
Lateral Interbody Fu5|on An AnaIyS|s and Potentlal Risk Factors Glob. Sprne J. 2021 13, 1981-
1991. - \ . 3 .

32. Tempel, Z.J.; M ANC " B | s
D.O.; Kanter, AiSss ice asHh onofl SlBIC yeryiig S lone lateral
lumbar i R

3l-sgure f héurgicapdteps’ c'# OQEV&')”?Nmré ?Frrg%r?ént is %Oaqu 'Icfaterar%'é@ﬁéﬁué pogt%%lotﬂ u%cl:cgpg C“ ve s

eval n of cage subsidence after stapd-alone lateral |nt rbody J Neyrosurg., Spine
are marke ?Ilnes 8 aQNn across eac % sC Ieveppom anterior to pos error ray gurHan grh F?ed dotted

line (9. g’c%gfln%eters anterior to the mid-disc) represents the incision site for OLIF, as performed for this patient, in
3eldtiange @Ge Nelvar dpfRanimezoRheGiagdeyiajd_poHtssshine ldjsh ke, whizubkmesdt; thianiciiton site for
XLIElithin&ticgeai Strnside nue thvithaBéomina\rpedape AlteExteeme batekial antebdyténesion. tidéodd the
ext@qtealroblinge 2LG GOitsttddeobbiered (arrows). (d) Following dissection of the external oblique, the internal
SPIRIRTIT 8 S IR (e oTERls e BRAIead {SONSIIEL e Pt cpe
il B! i o, e Gt eiol e s O ocperoiel o) ) e
dis )%%rr%r}ng Igtneerlﬁ Fet\éerlgg Shlr(r)rﬂ tlaﬁlretr @errré g(aartl faﬁglgrlg ly Irio4r2eang2|1rg1e psoas muscle (arrows) (h)
Placement of a guide wire into the disc space. (i Applrcatron of the dilators and specialized retractor assembly.
3BrherarnidashRakRspatidhg GRodet Ry JisSidi, fnaRincentineiath Brindfeieiddsc BailRyctbl: (m)

PlaEaméMbpRagbimaONiRA S RaR helweemyeiirarrkendplate and 3D printed patient-specific cage
vs commercial cage. Sci. Rep. 2022, 12, 12505.

3% %_eﬂ??/ Pégé‘eﬂ%reé’efk%r": Lgusr%ett C.J.; Murray, G.; Smith, D.A.; Uribe, J.S. Subsidence of

suP QY HIIRERINE KSR RRRYRHE R CRAER L IMANERIY (RYIS S IAGFA L8 HRPETONGRL RRPRSRARe
poéféﬁﬂ?%”arﬁ!é%@érw%o gxt@r%@ﬂ g?rlfﬂlthaagrggr@ngp%’agguﬁggrﬁre%%y a second line is drawn from the
4@nstiaintze AXSLKkissiep! @erinGheIRgINgiop]aCariiaileo rorto HiraAd qEN sSaifReeA ANalxt @Rt fixintaiely
woifipgesdegadiioANElipidalten dtatitsgrashier diaceminss(ABISyeainin Bngtiintan repurcinspmbrst and
secpisblideTedieroid ineasion s pwge. The anatomical advantages of positioning the patient laterally enable

abdominal contents to naturally fall away from the spine resulting in a reduction in the need for errtoneal
41. Hrpr F.Y.; Narain, A.S.; Bohl, D.D.; Ahn Lonlg W.W.; DiBattista, J.V.; Kudaravalli, K.T.; g
retraction. Dissection is performed’as described for OLIF L2-L5. The common liliac artery pulse ¢an be feIt n the

K. Lateral lumbar interbody fusion: A systematic review of complication rates. S |ne J. 2017, 17
anterior border of the psoas, and the common iliac vein is medial to the artery. The adventitial layer containing the

1412-14109.
superior hypogastric plexus and sympathetic chain within is to be released by blunt dissection. After successfully

releasing the adventitial layer, the left common iliac vein can be gently retracted laterally if needed.
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43. 3 pAdNrantag &s \of ObiIRigeenXICFmnplications of Extreme Lateral Interbody Fusion (XLIF).

Surg. Neurol. Int. 2019, 10, 237.
There are several factors that make OLIF more convenient compared to XLIF. Firstly, the surgical oblique approach

4§ha}§)ré%j %?f%c*&in%%?pen@r\;/e"\%%%ﬁzé\ﬁoh'I')%’E?Ué?é? r%’tr'ﬁ‘(:t%r%@ %‘E}{:IS%Q %%Clﬂir%%%?sl,orhjg?oorrgl%%cj C\)/Itla%\évei 59 and most
of (TUNILRALY, ARV ARSI NRERAdY BRIAMRESUIG DM S RRLTRUYS dIRNORIP 1R iR dn T tRe
antezzrlilogsd"ljs%prlﬁasra)'{, ‘?‘azc%ﬁg’t‘?n% easier estimation of cage location and, hence, better anterior placement of cages
428 Utitse b st selsestaBeEO LYo Usse HVerAXLIkh i abitkg BlidsestionRof Kenpsnas. &.;ikiobiid deHticaes). This
faciftetesdmnited EMASrewp®o®nCaithdgyersctiatmgtbenyogesiots PAGHitbng tBraogimpatientactitstil
experedict posfeporatiealgyesprmdoereerogadasaftetrXitiF? Ruseltefrerhransrespagtilgnndiécestes
traveiak EneriiBpivestdbr20 Uisc b BughpproB o378+ BBFoN within the muscle and are, therefore, vulnerable to

injua/,when muscle fibers of the superficial layer of psoas are pulled away from vertebral bodies 63I[68167]
45. O’'Brien, J.R. Nerve Injury in Lateral Lumbar Interbody Fusion. Spine (Phila Pa 1976) 2017, 42

3.458gital ©dtcomes following OLIF

46. Abel, N.A.; Januszewski, J.; Vivas, A.C.; Uribe, J.S. Femoral nerve and lumbar plexus injury after

OLIE .has bﬁen shown t? Pe af)le to achieve siin[ilar surgical outcomes a%fompar d to X%IF bly the g{inciple of
minimally invasive Tateral rétroperitoneal transpsoas approach: Electrodiagnostic prognostic

indi.regt d compreasion [68[691[70N[71] There was no si%nificantF\gliﬁerSBi%bitxveEg_}he éujion rates of OLIF and XLIF
Indicators ‘and a roadmap to'recovery. Neurosurg. Rev. , 41, -404.

72 OLIF achieved a similar restoration of disc height as XLIF, which has been determined to be the most

A gGeatnRetorvh Rimb@niidssis FabvenPsoftb Yap¥VaBdeVbioaan MBS A RABIOREIHN¥ELNIIB ease in

posWIBPINRS Rter D ymskednyadive ishsRanasdurehanideHrofydysmre Jo NEWRSHES. heRiNshdlh lo
be é@e&i@@%achieving greater sagittal deformity correction and lower risk of motor deficits compared to XLIF 4],

43N T5hANEn, AL R AGEISHAESY pe s SSfrciroincRitriviealigniy aRare FrorRAE b dRdRIMS of clinical
OUtERMEGF A HGHEP SRS BRI AR & Tateral interbody fusion approach. J. Neurosurg. Spine 2011, 14,

31-37.. . .
3.5. Limitations of OLIF and Strategies to Overcome
49. Lee, Y.P.; Regev, G.J.; Chan, J.; Zhang, B.; Taylor, W.; Kim, C.W.; Garfin, S.R. Evaluation of hip

Despiteishestngthvien duiarep it srtas SHsngiREFDb8ay HidfoRraspiives. 2aas susiderss capestill occur 81

However, the incidence of subsidence is relatively lower than those observed after implanting smaller banana and

50. Epstein, N.E, High neyrological complication rates for extr lateral lumbar interbody fusjon gnd
buIIePcages l|\rl1 othergproce uresglll e PLIFpan(?TLIF. Moreover, su%rsqgence r?sk can be etf?ectR/e educegrl)y

r
takl g T s Y O S etk s Pisallh, Zon kit SR P2 %2 ction
andseée?l'uation of medical statuses, and practicing meticulous intraoperative techniques, such as avoiding

Sdgghdusiacliand flard eudgnedpanZAZR . ; Aieelndst Brakwet)\Erepinited, thishodaadysis afiplivhéons are minor
vasplexopathies andthenfedijurysafieetaierateatpasitonikaltrangparasapagodét: Dihgnastimoperative
conspéicatmrdizatioch dcbleuirosesy . tiGmne2 01 3,088, 2B01A6 7major vascular injury, vertebral body fracture,

e SRLET P HEREFS, G T T SRR e R RSP B Rl L Pl o
"UEES. 3, PR iR Y L R AP S E ARG TS ERRPHERL Srep et
trunFrg]élf{(gn%%ction of the Psoas Major Muscle in Transpsoas Lateral Lumbar Spine Surgery.

Medicina 2023, 59, 730.

éﬁgoﬁjg%%%ﬁ,g%%nﬁﬁ?S R.A. Technical description of oblique lateral interbody fusion at
4 £ Sin R PoRiREh S LR Er{ISPE) i st petanBicalanAishbisA s Spine 3.

2017, 17, 545-553.
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SAednit®R thei siniffaou detadistrge b defislapriverit and AppjcatotinofDiighet loothbstrahatéshibeyneed to
repbsittdNth® rihignt Sunen 20A00rkR p3Sterid68ecompression and stabilization needs to be performed 1. The
B WG K PRaRgIEY WIS &R 00 B85 h, F e AatoTRe CHarREEI0H <R BFERE® e
P atitneal ORRLE oA RETTEY |hiSvarnr s DN dh ke 3R (RifL M6 7s)
pat'faaéc: Ripéaé;sg_ig%%r.one position for posterior decompression and stabilization using implants 2. While
doing so, re-draping and repositioning the patient prolongs surgical duration and may not be suitable for patients
SRiRamaiaiifamnEasa0.; Mehta, S.; Harianja, G.; Wycliffe, N.; Danisa, O.; Cheng, W. Anterior-To-
Psoas Approach Measurements, Feasibility, Non-Neurological Structures at Risk and Influencing
Hoaetoraith Bidateralnnalyisigid-positibd -tibddsingg Emipatte ok Tenaagrantty taraginge@pered@usosiatie
post{A3 ,p2&d dm@n&idly the former, along with posterior stabilization (PS). This eliminates the need for patient
S7PPEIGIR 2RO T BRI ey &ickasy, 118 BBASYa P SESay usion combied e
UM S A ARPIRERISH 18 the raStant of degendritive diseases of the IUNibal Spiae: A ' Placed

eithreertrigsé)heecttelteers Iugga/f:wgu Ic%repj&%ez’pfé'&i,ogzéﬁfctively, throughout the entire surgical duration. Both

approaches are reported to have significant decreases in surgical times, with reductions from 60 min to up to 135

SRBin\AiEatdyy; 18R g Bo AMaR@abt ifRheldufatonor Kbspliaéaiidh eXe@arsXipniDblique lateral interbody

fusion stand-alone vs. combined with percutaneous pedicle screw fixation in the treatment of
4. 1d1sdcafenal SingkezPositiofr Surgeny (RGPS, 1013431.

58- thd2bntxt MabBesRiHe GRlighesLimbarniephedy Rusianfor Revision fIshen-4ricg felloving: i
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