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WELCOME TO
AMPLIFY SURGICAL'S
FALL SPINE SYMPOSIUM
2022

On behalf of Amplify Surgical, welcome! We are so excited to see everyone in person.
This year’s meeting promises interesting and educational sessions with a hands-on
cadaver lab for all participants with the goal of promoting and

encouraging discussion on the latest advancements in the company and

minimally invasive and endoscopic technologies for spine surgery.

We are pleased to have special speakers and faculty from South Korea joining us,
collaborating with expert faculty from all over the US.

Thank you for taking time out of your busy schedules to join us at Amplify
Surgical’s Fall Spine Symposium 2022. We wish you an inspiring and enjoyable
meeting.

THANK YOU TO OUR CORPORATE PARTNERS!

PLATINUM LEVEL SUPPORTER

@D Hanmi Healthcare

GOLD LEVEL SUPPORTER

PERKINSCOle

SILVER LEVEL SUPPORTER BRONZE LEVEL SUPPORTERS

wﬁansﬂiomed Corp.

@ CeraveDics | o=

O AL
BIOLOGICE

N

AMPLIFY SURGICAL | dualX & dualPortal



L

-

Table of Contents

Message from Program Chair..............ooiiiiiiiiiiiiieeee e 4
General Infformation. ...... ..o iiu e 5
Symposium Faculty ............ ‘ % 1 \] ....................................... 8
I DO e I s 10
Program Agenda........... ‘} .................................... 14
Clinical PaperrTess! .. .0 e i ... .................ns 17

a multicenter, retrospective analysis

Seung-Kook Kim, Sang-Soo Kang, Young-Ho Hong, S~ Park and Su-Chan Lee
ClinicalPaper#2...... . JUSSNSEEINEE—— .. ... ..., 25

Biportal Endoscopic Approach for Lumbar Central Stenosis

Hee-Seok Yang, Dong Hwa Heo, and Jeong-Yoon Park

Clinical Paper#3.........c.covev... N ... ... ... 35
Percutaneous Biportal Endoscopic Decompression for Lumbar Central
Stenosis and Foraminal Stenosis

Dong Hwa Heo and Choon-Keun Park

Clinical Paper#4. ... ..o i . . 50
L8
Technique of Biportal Endoscopic Transforaminal Lumbar Interbody Fusion
Dong Hwa Heo, Young Ho Hong, Dong Chan Lee, Hun Jae Chung, Choon Keun Park

Clinical Paper#5. ...vveieee i ol 59
CORR Insights®: Poor Bone Quality, Multilevel Surgery,
Tall Cages Are Associated with Intraoperative Endplat:
Late-onset Cage Subsidence in Lateral Lumbar Interbody Fusion:

A Systematic Review d . )
Sergio A. Mendoza-Lattes




MESSAGE FROM PROGRAM CHAIR

Dr.Yong H. Kim
Program Chair
NYU Langone Health

On behalf of all the faculty members, I'd like to
welcome you to Amplify Surgical’s Fall Spine
Symposium featuring dualPortal endoscopic and
dualX system - the first of its kind to be held in
the Northeast.

We are truly privileged to have a distinguished faculty panel from Korea as well as
from the States. They are the pioneers and experts in the field of dualPortal
endoscopic spine surgery.

We have put together a very comprehensive series of lectures and hands-on work-
shops to maximize your learning experience today.

There are many different endoscopic spine surgical techniques. Not all endoscopic
spine surgical techniques are the same. Some techniques have very steep learning
curves and seemingly have very narrow indications. The dualPortal endoscopic
technique is different. It is much easier to comprehend and seemingly has a less
steep learning curve. It utilizes techniques that are very familiar to us. Its indica-
tions appear to be limitless from a simple discectomy to multi-level fusion with
deformity correction. Many surgeons want to learn endoscopic surgical technique,
however, they often give up due to the lack of comprehensive training
opportunities. Thanks to Mr. Andy Choi and his team from Amplify Surgical, now
we have comprehensive courses taught by the very best in the field.

I hope today is the beginning of your journey in the world of dualPortal endoscopic
spine surgery. | am sure this symposium will be an eye-opening experience for you
as it was for me when | visited Drs. Park and Heo in Korea this past summer watch-
ing them perform these procedures with such finesse and grace.
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FACULTY | SOUTH KOREA

Dr. Cheol Woong Park
Daejeon Woori Hospital

Dr. Dong Hwa Heo

Seoul Bumin Hospital

Dr. Jae-Won Jang
Suwon Leon Wiltse Memorial
Hospital
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FACULTY | US

Dr. Kaku Barkoh
Orthopaedic Associates, LLP
eme Houston, TX

Dr. Brian Kwon
New England Baptist Hospital
Boston, MA

Dr.Yong H. Kim
NYU Langone Health
New York City, NY

Dr. Daniel Park
William Beaumont Hospital
Southeast Michigan

Dr. Don Young Park
UCLA Health
Los Angeles, CA
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Dual Expanding Interbody Implant
Engineered for Spinal Fusion

10
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Three Unique Implants fo

o

 T/PLIF

) Heights 7mm’ expanding
to 17mm’

) Width 12mm expanding
to21mm

) Final Length 25mm
) 0°8° 12°and 15° Lordosis*

TLIF

) Heights 7mm” expanding
to 17mm’

) Width 12mm expanding
to 21mm

) Final Length 30mm
) 0°8°12°and 15° Lordosis*

LLIF

) Heights 7mm’ expanding
to 17mm’

) Width 13mm expanding
to 22mm

) Final Length 40 to 60mm
) 0°7°12°and 18° Lordosis*

* Some lordotic angles available by request



r Lateral, Transforaminal and Posterior Approaches

Collapsed width designed to Open design allows bone graft to flow
reduce neural retraction out to fill entire disc space

Coarse ridges assist with initial implant stability

Minimize subsidence with the largest
footprint in the expandable cage market

Low profile protects endplates during Lateral expansion establishesi
insertion stable footprint
Multiple lordotic angles Large, center bone graft chamber for
restore sagittal balance post-expansion grafting

Vertical expansion
assists in direct and indirect decompression

FALL SPINE SYMPOSIUM 2022 11




AMPLIFY

J ™

—— dualPorta
HOW TO GET STARTED

Endoscope System w/ Light Source & Monitor, 0-degree or 30-degree
Coblation Wand, 90-degree
Resection Bone Shaver with Cone Fluted Tip
High-speed Surgical Drill w/ Long, Angled Attachment, 3 or 4 mm Diamond Bur Tip
Kerrison Rongeurs, 2mm or 3mm
Woodson Elevator
Penfield Elevator, #2 & #4
Ball Tipped Probe, 90-degree
Nerve Hook Retractor
. Curette, straight/angled, 3/0
. Pituitary Rongeurs, straight/up, 2mm or 3mm
. Micropituitary Rongeurs, straight/up, 1.5mm or 2mm
. K-wire
. Spinal Needle, 18G
. Irrigation Pump (can also do gravity, 1 meter above the patient’s back)
. Closure System for Dural Tissue
. Hemostatic Agent
. Wilson Spine Frame on a regular Skytron OR table or OSI flattop
. Tubular Retraction System (for initial tubes and instruments, can use as backup)
. Drape for Endoscopic Procedure
. Tissue Dissector or Sequential Dilator (back of scalpel handle can be used)
. Amplify Surgical's dualX dualPortal Cannulas
. Amplify Surgical's dualX dualPortal Hemostatic Agent Delivery Tube

12 AMPLIFY SURGICAL | dualX & dualPortal
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MEETING AGENDA

7:00 am - 7:45 am
Registration / Continental Breakfast

SESSION 1 7:45 am - 9:45am

7:45 am - 8:00 am

Welcome and Introductions

How | Started with dualPortal Endoscopic Spine Surgery
Yong H. Kim, MD

8:00 am - 8:15 am

dualPortal Endoscopic Spine Surgery - What is dualPortal Endoscopic Spine Surgery
and how to get started; Discectomy: Equipment Needed, how to set up the OR

Brian Kwon, MD

8:15am-8:30am
dualPortal Endoscopic Spine Surgery - ULBD: Principles, Anatomy, Workflow
Cheol Woong Park, MD, PhD

8:30am-8:45 am
dualPortal Endoscopic TLIF: Special Considerations
Dong Hwa Heo, MD

8:45 am - 9:00 am
The Marriage of dualPortal + dualX TLIF: Amplify dualLIF
Don Young Park, MD

9:00 am - 9:15 am
How to Avoid Intraoperative Complications with dualPortal Endoscopy
Jae Won Jang, MD

9:15am-9:30 am

MIS TLIF with dualX - Achieving Correction and Sagittal Balance While Avoiding
Subsidence

Kaku Barkoh, MD

9:30 am - 9:45 am

MIS Small Portal Lateral Interbody Fusion with dualX LLIF - A Novel Lateral Fusion
Procedure with Minimal Psoas Disruption

Daniel Park, MD
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BREAK 9:45 am - 10:15 pm
SESSION 2, Lab #1 10:15am - 12:30pm |

dualPortal 7 dualX Lab

Stations 1-3 to demonstrate:

* dualPortal planning incisions,
triangulating, getting started,
discectomy

* dualPortal laminotomy,
ligamentum resection, ULBD

¢ dualPortal TLIF

STATION 1 - dualPortal
Lead: Cheol Woong Park, MD, PhD
Assist: Yong H. Kim, MD

STATION 2 - dualPortal
Lead: Dong Hwa Heo, MD, PhD
Assist: Brian Kwon, MD

STATION 3 - dualPortal
Lead: Jae Won Jang, MD

Assist: Daniel Park, MD

STATION 4 - MIS TLIF with dualX
Lead: Kaku Barkoh

FALL SPINE SYMPOSIUM 2022 15



ROUND TABLE LUNCH PANEL DISCUSSION 12:30 pm - 1:30 pm

dualPortal Endoscopic Spine Surgery Cases
1. Upper lumbar levels (L1-3)

2. L5-81

3. Foraminal decompression

4. Far Lateral disc herniation

Led by: Yong H. Kim
Panelists: A/l faculty

SESSION 3, Lab #2 1:30 pm - 5:00 pm

dualPortal 7 dualX Lab

Stations 1-3 to demonstrate:

* dualPortal planning incisions,
triangulating, getting started,
discectomy

* dualPortal laminotomy,
ligamentum resection, ULBD

¢ dualPortal TLIF

STATION 1 - dualPortal
Lead: Cheol Woong Park, MD, PhD
Assist: Yong H. Kim, MD

STATION 2 - dualPortal
Lead: Dong Hwa Heo, MD, PhD

Assist: Brian Kwon, MD

STATION 3 - dualPortal
Lead: Jae Won Jang, MD

STATION 4 - MIS Small Portal Lateral Interbody Fusion with dualX LLIF
Lead: Daniel Park, MD
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Clinical comparison of unilateral biportal B
endoscopic technique versus open
microdiscectomy for single-level lumbar
discectomy: a multicenter, retrospective

analysis

Seung-Kook Kim'", Sarg-Soo Kang®, Young-4io Mong”, Seung Woo: Park” srd Su-0han Les?!
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virally soepenl asusomenl soake sech e WAL, D00
arel msadifed Mol poore, Caaey &1 sl ssasaed the
ralidoggii  inoeiTes ol anbeosooper  datecery  and
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P o 0

o thit e socomis fules Based om 1CT ared ST were
BEFL [ri= 18 and ESTN fv= 13}, moipesively (L.
Hswrvrs, this stindy did fedl peifioitn i oontnad anabb,
mud only rdislagic culbomo were meosed. A seornd
wluely B U ot al epeared the owmeoniss of UBE afier
develepment of HDF eadascopie viiben [B]L The atudy
showed el the OIN wore decrrasnd oo 6722 1.7 1o
343 £ 5, ared whe VAL for ey pain decreased from 2%
2 L1 w2 & LL Tha stedy aboseed fvirable oo
v UEE, which arw comableri with cur stody. Howe-
rro conl=ol proup anodvsis was s performed. e=ad e
operation detsll wui nod discwised. The prosent sludy @
charscierired by 5 deisiled svlusiien of the openbos,
mualpbs of controb, and cvalmtios scoording S e
grrioperaiive porked. 'We il dewribad the dorwback of
by mimgrry, which wan proloaged OT.

Techniral sévanors im the sorghosl Srchniquon of LIH
sorw' prrrrit & fuly endisoopic prooedurne unsder coniin
o brigation. Thi cain provide optimal sdvantages for 2
MISS procedure |14] the becime posaible with mone
Euc-apurmg, Erchniqun, which o boog applied =
crrmungly |11] Lompared with comwniional {1, LIHE
Ban e advantage of ks mirseperatie blocd kne ed
poloperative back pain and relatively thorter BS due o
S prosereation of the beck nresde and = enaller ind-
sion. Thewr shrasiapm catend the wope of lembar
aprnal ibmaonis 36, degrmeraisy disrasm of the corvical
yprn, datid e abasrt-bevel fudon sangeries (8], Theough
Bigh-rewolution video equipseni, presmving the ot
Arnl and dgamemil compler sral bmsrring remw Eruction
m norw presdbie, Anoiher sdvantsge i that URE pre-
werers tha opldural vossel and Siscal ey, avolding s
suber incinden wish ibe bnif. The romblration of Sew
sdvardagen resulis s Enpeoved qualiy of b (X304
swrerl. In s o pasand atalwonon, ihe madided
S hiah wmore in LUHE was aquevalers is thai In oemees
siaraad LHM dewpiin profonges (7. This sl may ]
dud 0 the Hesse-iparing notere of the percrcene,. rapd
paln pecovery, sor Hih bvorabde paln cuscomes, sl
amiprewd quiiy of |Be

Lhe remln whivw B LYT & konger in LIKL than (1181
primarily became mos wrgeosa heew been ueed o
METTHONpE prerrdunsE e g leng dme In L'RL, only
che gl husd & i the oeenener poerial Sacoies the
wiwking poral is ewd only e the indumenic fun,
e murgeeh caancd e both harads, rrakag 8 difauk
e corkeod blepding sed pevdonging the OT, However,
mawy irgial svparenoe will reduce the 03T

The limbatioas of s sudy &m iy eGIoRERoLe
matyre, enall wrgle doe, wad dhen lolloa-up period
In additien, Bevausr of the naturs of TEETEPEROLE
sigilies, seleciien Mas wems o b (niringc by
patierty  prefererce and the  Wrgeant  #npeeriende
may ber inheEne] the pardoimer. Flowwrer the peuilic
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Biportal Endoscopic Approach
for Lumbar Central Stenosis

Hee-Seok Yang, Dong Hwa Heo,

and Jeong-Yoon Park

Introduction

Lumhar cemtrl stenosis ls & depenerative process
tianl i froguecnt im the aging population. Lumbar
apinal slemonis is o pathologic priess whens ver-
tebvl bosdies, gnments, ond Taoen jobnis of the
lambar spine degenerie and overgrow, progres.
sively compressing the nowral aml vascular ele-
meits in the spisal canad [1]

Hecemly, endoscopic wohnigees adwo have
shiam climscall resubs in the treat-
mnd of lumbar spinal stonoai [F]. Dased om many
shaglics @i sepearts off sucoesalul decompression of
the steswei throdgh umiportal and hiproal ends-
scopac appeich, endoscopic spne swrgery have
cvolved with less dmage on nomeal structures

Veranks Sepplmanisry Maigelal Th mbng
ol this chgeior (ritpactiol nep L 1 DTATTE- 81 -1 1130
0_%1 cvmiams supplemoniary matonal, which. is svellablc
1 i bl s

H.-5 Yang

Dropartmas o Newsurpery, Sova | Rannursaag
Himpital, Soool, Souih Kieen

[ M. Hew
Phoparumars ol Mevmssarpery, Sovs| Pamin Heosapial,
Spandl, Sruath, Koova

1= Park (500

bidilete, Crargfam Scrctimne Hingstal, Toaei
Undversiny College of Madivise, Seoil Soeth Korea
e-msl spunepy i e ac

& Springes Matere Singapeore Fie Lad. 3000

anl B dleremmitrated effective siennsis daim-
presecas  under  diret  visusheston  [2-3]
Recenily, Mporil endowoper decompression &
s don i fior cowdimgope sl working chan], and
it shemzhd have & chms visw, In additien, the iran-
ment must be seen under close view md wisunl
lickd during unipostal endossops: surgery = nar-
i, O e otkeer barel, biportal esaliscpic sping
surpery has & kg and wide Held of view, md the
axes of the endoscope and worling channe| e
separated. Therefore, the instrumsont can be wand
urder a relatively long distrss and wide Gkl of
wiew, e this unique feanime of biporal endoscope
miside it sy b0 underaand the snstomical onents-
tien and o handle the surgical instrumenss. In
instrumest spproach angles are independent, and
there is the freedom of vision sad insnimes: engle
During kapsarial erdocupic spine wergery, we
can wke convenbomal remracior and insirumess
{drill, prstach et al. ) threugh o working poral asd
alea cnn wee the endoscopic casmula through
apine surgery, e of the masn dilferenocs
berween biportsd and wnl ponal endoccophs sping
surgeries is that various penoml sergical instru-
menix can ko used during biportal endoscopic
sping swigery Because of mdependent working
ponal. by sdditon, we hove 0 underviond Doid
pery and mals cavitary woader space. and ther
A%

H. 5. Kim e al. (e ) Asivasced Tocfwgers of Endiooigic Lasbee Sivee Taigr,

bitpes: il o’ 10 AT TR-50 1 | - RGN0 8
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could be oontmsous Sow between inpul and oul-
pul chassels. Theve were several papers shout
e bebuviors of andooscofic urigation, and
mithiors recostemend ushegg an catpes cannils foe
biportal endoscopic spine surpery {6 7] In the
lend bebow, the sargical prosodure (o lumban

centrs] aennsis uaing Mporal endastople spens
surpery will be described in detail

Anesthesia and Position

The procedure is performed under geneml or ep-
dural anesthewia. The paticst is placed = the
prane positicn with the abdamen: froe over e

HE Y et ol
radiolucen freme ina Bexed position Lo open the
interlaminar space and foemmen. A sungical drape
designed o G waker will From the ot
chanse| can prevent the water lezak Teom surghcsl
ficld {Fig. 1}

Special Surgical Instruments.

Digring B proedures, wo used 3 5-mim spheri-
cal ey and damond dill, ° S-sem-diamelcs
arthrovcope, ¥ 3mm mmdinlreguescy [RF) devioe,
serinl dilators, & specially designed dissector, and
starafand liminoctomy malmuments, such as hook
dissecinm, Kermison punches, aml pilsatary fo-

Fige 1 Walerprood wigical drapss {4 ssd Bh Tor baponal endoadope: sirjery

Fig. 2 Mutiown binds off suipical bevireriscms of biporial
ershomnifie siiperica. 3 S aplerical b sl Jisssonl
deill da) @ spevially desigeed disseoter (bl Ao
ieameruy anbrosgope 0k, ar] semuoemlar canpals w

26  AMPLIFY SURGICAL | dualX & dualPortal

ey proper cufhow [ working canrals O, e boaiss
from left, sl epire srgical matromesis wone alu
araials e Iptal FhCTI AT



BWHIEWD:—:WMMMerﬂrH St

ceps (Fig. 2k The rest of the equipment uses the
wime  endosoopy  Bawver  sysom.  nsiresents
desapied cnclusively Tor bupodtal cndesgopss ang
aln available and could be maone cosvenienl YWe
use pemiciroelar cannols to keep proper outfiow
Irouph workeng cannula {Fig. 245,

Swurghcal Steps (lustration, Photos,
and Video)

Skin Mark and Incision

Under image intensificatson., Reamscopic confir-
miadion of the level s made with a spanal sealls
st Al che wargel area. Two ponals are ssed:
e ol was sed for endoscope and the other
wirking portal was used for instrements Ele
drill. punch, and lomeps, Skin cotry prinls are
determined nocording o the lesbom sioe nnd the
patient’s ansomical variaton Becanse stenosis
lesions. dffer froem patient 1o patient and may
et cenlral b0 lateral seecis hith wide amd
foraming] lesboas, ponal shouald be crested con-
sidering sienois severity [H] snd approach sngles
of instrament and scope do these combaned
lesirns, Two standan] eniry poinls are mesle al
| e=n ahove aaad belom the dise spacs for o poste-
rior approach (Fig. 3. A Smm inchkion was

Fig 3 Skin imcisdon snesi of biponal endosgops: hanbe
wargery for LE&-5 bowel. Andwoposicrion X-rap view (a)

arad fsterall Xny view, From X -ray, draw
lite: alvsig thic meedical padicle From loeial X-rmy, o068
frre e dei space. Tong iafdas] sainy joeims e mieds o
| gm ghorig gia] Bk thet il SpacE PO § posnenaE
spprach Upper poital woas weed For crcisospe ol e
uihcr wirhing porial way unod B imsirerenis. Red B

&7

Eiven at the skin for the eadoscope porial, md @n
E-mm ingigion was given for The werking portal

aloag e skin creass, Decking poind of v -
el was owver ihe lower pomion of cranisl

larminae.

Two Portals [Biportal) Making

Bevial dilsorns were then miroducad f0 working
peooital and split the parsapinal svmeles wuching
the spinous|smisar jenciion  with  mimimal
trauma. A 4-pum endoscope with trocar was. then
inserind imto tha endoscopa portsl, and a working
sheath was inseiod af the working ponal (Fig. 4)
RBE deveee {Sor Beinostaas gnd sof) Usaoe dlssec-
tien) wms inseried o the waorking pomal. A
saliing migation pamp or jus salin from 2 m
heyght was comsecied 1o the: codoscope amd sl &0
& precare of 2340 mm Hg during the pooe-
dore. Proper trisngulation of the endosoope with
the wurking instnaments is vitall for adegsale
vistalization of the anatomeesl stnatures uhder
kecping proper cutflow with continuous irmga-
then of mormall saline from endoscope i working
partal. Afier expozing the lamina ssd the liga-
mmban Navems (LFL the kevsls s conliamed
again with Anedoscogy.

Soft Tissue Dissection
and Laminectomy

Musche detachment ssing a dilstor s the inlor-
lewanar wpace helfore inssismy the endiscipe
helped secune sufficiem viualizatos durkng ihe
procedure, Adwer mesagulation whl the endo
stope and Eatrument, BF device and diszecion
wene mod for Hooding coatrol and dotachment off
1he sl lssge Fempanis overlying the limng and
the Bgamesesm fsvum.

Fodlowing complcte exposure of the lamina
andd B ligameatus flavum in the targpeied inler-
lsinar apmi, an ipailateral pantiml lasranotasny
wis  perivemed under magwified endoscopic
vision. A lamincéomy i performed using varkoes
earw imitially 8 drall off the lower laming of the
eramial verichs al the el sminar space, simalar
o the decompressicn procedure wath micso-
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Fig & Crorview of bporial  enadoscopic sageornios,
Endescopic porial wan usod li oaly codimoupy sl ds
o, i e ok waoriing prantal wm el For sirgiosl

Fig ¥ FEmbkecopic view of usilssrs] lanincciomy (leh
wide appesschi. ipslsionl ligamosiun Bam as wol o

mmaldtorsl Hpmmenum levern shukl b paposel afie
st basra L puceinm

oo approach with tubalar retracior sysiems.
L ssarstcany of the spger Luminar shoull be per-
formed unnl expossre of proximel snd of he
ligammbmn Bavam. The upper laming of te cau-
dal verichran is partially romoved sxing Samond
drill aml prsches, eonlisuisg sloag the marging
of the lalernl recess and exposure of distal end of
the ligamentum flavum. The thimmed-off Laieral
ocess and comdal laminar marpin are then
rescetedl with B pusech, [n sd&tion, sdling spi-

28  AMPLIFY SURGICAL | dualX & dualPortal

AETamen . Yarbown Ginds @ad siees. of working sheath
wope used] for well deumage of Bmiganon Aeid sd anooth
1 wargical o

Fig- 8 Schemunc ifuiriion of e lpreous oo

i lernbar area. Seg al layer wam Aoy e can
dal latesa In comtiasl, deep laver mas (Beefod byl the
Casbal Lemia

rowed Bass arca should be parkially resmereed Tor
eiposure of comralaers] ligissemum lavesm
{Fig. 5

Traversing Merve Root (Videa 1)

e adegpeate bony fesection i achicend i the
proxiensl snd dial aischmem of the ligasen:
tum favum, the soporfcial and deop layers of
the lipamentum Mavem are detiched and
remaeedl, I muay he pemoved warh en bloe, T of
adhesion is suspeciad due W severe stenosis iy
may be necessary o separale and remove the
superiicial and doep laver (Fig. 6 and Vided [ )
If seliimee Cirin, M I eascilial s check the |lateral



Bipawmal Endoscopsc Approach for Lumbar Ceniral Saenais 45

catent of the deep layer of the ligamestum il
wum sl memove b the latees] margin by using
an angled cereme [V A blam Bosk disseeted is
used Lo idenicly the plane between the hgamen-
emn flavum and the darn with saline imigation,
oraaring that # is foee (o sdbessors. The ipsi-
el ligameapsm Mavum wis eemeved sl
full mobdizaion of the Imern]l border of e
nerve ool was achicved. The upper bonler of the
lewwes lamina 35 remwved for the ipsikalesal
foraminoiansy as needad (Fig. T)

Decompression of Contralateral
Traversing Merve Root (Video 2)

I b lateral decompressin i eaguirad, the midline
ol the spinal canal mue et be confirmed by
reseciing B base of the spinous prodess with &
high-speed drill, The seope can then be aljususd
medially. Uismally, e hase of the spinoos prooess
witsstructs the placesent of te soope; Serelore. it
may s B2 be parially resecind 1o secure sufli-
el working space, Obce capodsd, the ligamen-

Fig 7 lstrecparative mdnacops: imapet showsd com
it devrempresan al Hlstenl frawrilng oerve ooty
Medial margin of contralaleral pedicks s checked for
costiphdic confrilalerl nefve mml deosipressio of sl
her wea (m) Al eniBar wes of posrglameral FravTng

i i o shse chockod (b [ sddition, medical -
pin ol ipedlaicral pofiche i) and gmilatesil sodllar wea ()
e carelally dbechel Se oomglite Joosrams of
sl merew ER
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turms (e com e deinched rom the contralateral
lamina with anghed corefie aml then esdierost with
a b, Alter bony devomnpetsoson, e thickonad
ligmmenium Bavem is resecied wiilh a cureiie and
Kerrizen punch to eliewe the neural stroctores
scdoipualely, Commlsteral desomgrossion was por-
formed e the commalateral [Faversing nerve
oo 'wrk sdennifted and decompressed (Fig. Th

Discectomy and Closure

If & pament is symspoommatic and has ipstlsicral
dis: Bzresiabion, it i prasible o0 perform a discec-
liey under endoacapic view, The degroe of neu-
ral decompresshon was ssscssed by nomeal
respiraboy-indoced  dural pulsation and con-
famed with ondoscopic vicwing and usc of a
bhunt prods:, Bleeding is effectively contralled by
e e req uency Bpolar sysiem under contim-
ous imigation. The skin incisions e closed after
removal of e imstruments and emslescope
(Fig. &), A suegical drain is inserted snd kepe for
24 b after surgery until spomescoos beediag is
comtrodiad,

lustrated Case or Cases
Case 1: A T9:year-old woman presented with a

| -yemr Bawtory of LAEF and bilmeral log pain and
numbness over the call s domus of the fool.

Fage B Wil i of bipeal emdoidigic apgsrosch fid
Tvhar werrs. Hemara doinage Calleer win. (sl
Teer prevention ol pestopsraiiw apkdural hematnma,

30  AMPLIFY SURGICAL | dualX & dualPortal

Mo benefit was obtained [pom the use of analge-
sic or nomatercidal anti-inflammatory  medica-
tione. She could got walk Tor over 5 min dus o
ihe pais snd weshness. Meurnlogic exmminsim
revealsd weakness of the right preat soe diorsi-
T Girade A1), Magnatic resomnin imaging
AMRT) dicumented bilueml liieml reoess seno-
wis of LE=d=d lewed (Fig fa=c) The patiems
underwem biponas medosoopic decompression
surgery with kefi side approsch under general
ancathesia, Postoperative buek and leg pain VAS
soores were decremed from T and X preopem:
tively to 3 and 2 after the opemtion, respectively.
Wenkrass of tho right great 1o dordflexion was
ki mreovered praduslly tie Grasde TV in 3 weels

Fostoperative MRI revealed satisfaciony dooom-
pression of hilaeral lateral seecsscs o L3-4-5
(Fig. 8-,

Casr I {Video 2 & Tleyear-ald mal: patiest
presemied with sevore radicalar pain of both logs
amdl  meurolopial | Eeerminen)  clasSeation,
Freoperative ME images reveal severs central
unil |steral revess stenoes of L4-3 (Fig. 10). This
by wigh hilsteral decompression by biporial
endnscoph: spproach (Viden ¥ Immoperatve
endosoope: image and postoperstive MR images
demamsirated complete decompression of ceniral
canal and lateral s aof L4-5 (Fig 1B
Pistrperstively, bas sympaoins were signifheaatly
improved.

T reduce the ccursence of the teclssc el compli-
cations, the o (mponeat oo ie oo keep the
surgical fichd cloar by blocking epidural bleeding.
Fluee water flow and bloeding comtrol frim odge
bone o epidural small vessch were enmsred
before processing with feveciomy or lminec-
tomy especially on the contralateral side. A
blgeding from the lansiscctomy bone edge wm
compressed by wjumBing o plece of ine was on
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Pl ¥ Preoperiave ME] dwssed sevede oonirsl al Lt thesge] el decrarpeswien ol leieral mers sieness @
eral siencadn L4500 n) el wnages (hhavialpnage 1.1-8-5 {4 ) sagpiita inspe; fob avisl mage of 11-4; {0
of 1.0-4; (el axial image of LA-5), Posoperee MEL  anial imsge of 14:35)0 Clockowise from kel
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Pl 18 Proojeraieie MR wnugoes oheey ovstial el loicial — sooo somesn. of L= (5 db letrsoguierst g sl
reveii aledinit of Ld 5 (i b Podopeistne ME i viw imupe sk demandrend soll deompersdon o
revenl cornplene decosgprissan of cemrsl gl laenl  cesinl cenal el bibdered baseerng serve ot (e
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the bleeding siies. A bleeding from the epidural
edge jot afler Mavectormy from the =mall epi-
dural vensshy could b goagulatad usisg 2 amall-
sieed BF device. If the hleeding conmeg be
ooatrolied with these efforis, bowering the blood
pressun: o anossnd §00 men Hg can be belplal in
WHTIE CHAEE.

Dural tear

Sevoral papens were reporting no differences in
tie incidence of complications between bipor-
tal enduscopic and microscopic groaps | 0],
The mend ¢omsem complicalios reponed wilh
A syslematic roview was 8 duresl sear [1E).
Biponsl endoscopic spane surgery alloas the
surpical ficld o b viewed al high magnifics-
Gon, ed the fuid Froenm contipuoos pressun
ierigmion erabdes slight compeession of e
tura and wideniag of the coatralaienl epiduml
space darimg proceddunes. The risk of dural icar
is pepartenl 1o he inereased in bilaleml decom-
pression procedures wia o unilateral approach.
Imigation is comtinuous doning Mpormal endio-
soopic surpery, which can make it difficult 1o
canflirm CSF kmkage during the prosgdure, &
sipnificasy dursl defect should Be sepained
dircctly under the operstive microscope, and
small intraoperative duretomy can ke resodved
with the application of scalant malcrials and
placing the patient on bed et The best ireal-
ment of dural sear b prevention with the exers
cise of several procamions. Aggrossive sargical
aetion G exposs noural lisspes through decoin-
pression may he harmial o the dural esem-
besse, Imsirumesis] mankpalation of te narrow,
invizible epidomal space should be wvoided.
Keping the cutting surfacd of the mstrumonts
[Berfison pesches and lofcepa) visshle while
removing sroctures Wdemifisd by the endo-
soope alvo helps prevent dorl sear

For biposial eniisciic spise ssrgery, the mics of
i cndemeope and workiag channel wre seps-
rated, making it easier (or snatomical onentmion

and handfiing of mstuments. The feedom of
instrament anple 18 clevated asd kas madle many
teehnical advaness, cpecally in the use of il
Since Wpomal esdioscopic spine surgery has a
contimuous waer flow from the endoscopic portal
o working portal. il iy possible W0 mainksn 8
elesr view dunsg Meeding.

From an anstomical perspective, the contralad:
wrall approach pives the most (acile access w0 the
Tateral recess and nbrs-Framing] space. Dsing
advantages of sore fresdom W0 mesipubae
instruments with Mporal endmoopic  spine
sugery, cadoscopic surgery for lumbar degener-
tive pathologies has heen making rapid sirides
Ao with thas, the ¢ Moms continue Ji find a wie-
ful and relisble clomsilication sysiem of bambar
spinal stenosis, which could be an mdes (o pre-
operative ovalmdion and s detemmining the
pepss technigque (121

I weas difficul b find the peoper definition or
critenia for the adequaie decompression of spinal
siemeds. The surpeon should perform surgery &
kerp the patien? <afe amd W maxissae e clinical
resulis, and the spine surgeos must cvaluabe and
tnke resporsibiliy tor the spproprinte decom-
pression, hased on their expericece and keowl-
elge. The authors Shink the bapearial cndoscpic
spine suigery has masy sbantapes over the
sefety and sissd: oo o the deoompreasion
ol spinal siemonis.

The Eapantal endmcopis  decoerpwoasion
mcthend feresents a vaille opteoe Bod lumbss spl-
nal sienosis wigh pood resulis. It was evolving
with mderstanding other techniques smd special-
il in the hencfits of B cadisoogny, This bifus-
1 endoscopic dechniqoe Is wonh  funder
developing amd application.

References

I Yomg Ming K, Kirkahly Willis WEL The patbaphy
obigy of &peaamive docase of e ek grine
nrmmr-n-nm 1982140110 - 50

% Momg M. lishn P,

.-:n..l-l.n.h:ﬁ:I.IE

-'1-

larminmony Wiy &
crmirplied wudy, Pan Phyucian, 2015; 168 h1-T0
L Hwa Ea-: L Hea Hen I 3m 8K PFark

CK. Peeoulsseran Mporial erdoscopic doosopers-

FALL SPINE SYMPOSIUM 2022 33



HE Y et al

el [of limlar wpiiel i @ Wohakal el
nﬂa'#-}chdﬂlmlih—jﬁﬂn
Mg eall-?,

4. Kzm N3, Paudel B, feng 15, (% SH, Lee 3, Park JE,
o il Percutarsmis fall eodesoopec Bilaeral lumbae
devompresiion of spinal wenoss. theoegh L sponal:
conrduersl spprosch: ipcknkgses s
results, Workd Mevrosarg, 300 7; R30S,

5 Ched O, Chusg IT, Lee 81 Ched DL How | do
o7 Bipesilad esboapic spinal wrgery (HESS) fim
el if lamhet spiral skvemis Auta Mourichs
IR B TR L L

n..'.l'h.ﬂHﬂl.,E—:L I‘hhl..mﬂi;lﬂi.

ix FY Beb of =
wu Knoe Serg Sports Tl M'I:H'l:rh!
ML AR Ve L - 8h

7. Taiphad G, & Yaal MM, Surevel 15, Wlsskevoan
1. van dov Db NP Pafemace of
inigation wyslers gurisod with mromstic bl
devesieot. Face Sorp Spoits Tewwrmmiod Adtfroe.
HJlIIHI'I'Im

m‘i'tlhl'!'h-nlhhln-

34  AMPLIFY SURGICAL | dualX & dualPortal

&l aurpeal . Bpiray {Mhils Pa 19T6)
(b HATR TSR]

2. Chuu AN, Pelocr NI, Flanpion 1, Soith A, Soo KA,
Sirwart F o1 ol Lateral entesl andl veniral loimin
i Bareerats of the lormbg Drgarme it Mavus: ceday
o wady. Spia 1 0 1E 1M 2407 -T1L

Rion DL, Guiie Obvera 5. Park CK. Can porcutans:
o Hiprial mdcopic gy schs

AT Potegedtive Caab- ool ey, Wisilel Fesdiarg
B H 0T,

Lin GX, Huang I Esthecranunk ¥, Pak CW, Hoo
Hthmddlquhdnﬁ-
crall Hipurial e i wptml
mmumﬂ-l‘uﬂ:m

.

p P H R LR
§2. Wang ¥, D (5 Yeng |, Zharg L. Yan ¥, Poag £
et al, Perculiscom mdowopss lenbar decom-

pression for lombar hateval Spaal Canal sienosis;
clinsifcation of lakerd repion of larebar Spinal
Cansl gl sargionl appevasciics, Workl Nesrossng
AR Bl oKL



I

Percutaneous Biportal Endoscopic
Decompression for Lumbar Central

20

Stenosis and Foraminal Stenosis

Dong Hwa Heo and Choon-Keun Park
(R  .
20.1  Histary of Biportal

in 19%%E Dr. Antoni findly peeseaged hiporial
endoscapic appioach nused g lombar depes-
erative dissase (Fig. 3.1) (1] De Asconi
performed  tronslaminar  lunsbar  discectomy
trugh two channels using an epidsal endus-
carfry, This appeoseh was the firi cral of gereu-
mneoes bapomal endoscopic surpery. However,
thuis b did not become popular and
developed techndcally in =pine society and mar-
kel Aboul 10 years age. peroatamecus hipoeial
endoscopic  mpproackes  were  amempoed in
Sowth Korea. Firstly, peroutssecus biporsl
endnscapic approach has been abiempled Tor
the trealment ol bewbar comiral  abenodis,
Hecanse endostopoe ayviems  asd  radiofre-
quency systems were vigoroushy developed,
bipontal endoscopic surgerics can bo achioved
fram cervigal B lumbBssactal aca, Hecenily,
many spine surgeons of South Kores have per-

Electron: Sepplamestaty Materall The calise venion of
s chapier (oL orp L 10CTSTE-081- 1D 53015
B conesdt il mernary madenal, sk e sl
i mthrt pancl s,

i3, B, dien (53}

Drepartrrerd of MNewmsirnpery, Bsdmanpic S
Swipeiy Denler, Nidoork Holgiial Oaspaasi,
Seomil Samaih Kiveead

L Park

Drparirmer o Nounssarpery, Tha §oos. Wil

& Springes Matere Singapeore Fie Lad. 3000

15, Wi o il Geds. L Bl Prgedares oo fhe Spise,

hitpes:. il o 15, N85 | - | 0 PR3- 000

Do s o e . b L Ul W . ey (] Prmiiings, S
il i 1, Mg, SLIT

Fig. 3.5 The frsl poblishod asticke of bipuial o
e apne sorpedy. D Adlom iy Prosoaled bpofial
endoncopks swrgery oo lumbar depeneraiive  disease
B9 yoars age | | 359490

feamed percutaneous hiporal endoscople sor-
pery. Moreower, endoacopic lombar interbody
lesion gan be aclneved by povculancous hipos-
tal endnscopic  approack, Seversl amicley
relaled 10 percutincoos biporal endoscopio
surgeries were poblisbed and presented |2 3]

0.2 Concept of Percutaneous

Biportal Endoscoplc
Approach

Percutansous hiporisl eadoeophe susgery was
& mimimally invasive approsch snd used two
parials or two channcls daring operation. This
approach s very semilar o dbowlder ealia-
cavhary Enbeoscopic surgery and percuinnecs
interlaminar endoscopic approach. One porisl
was wapd Tor endoscopy. and the ather parial
was used for working chisael (Fip. 20.2)
Spinal instrumenis were used throsgh working
portal. Two portals should be joined around
workisig arca goch a5 lasina of foramen. For

il
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Fot

Fig 202 {verview of percsiasorus bipstal endosciypic
wurery im and b

B H Heo and C-K Farl

the prevestion of muscle injury. two porak
should ke made through loose epi-periosical
plane and mtcd-lascioalas arca (Fig. 20, 3a) We
have o make working space herween muscle
and bony structure (spimcess process, laming,
anid Faectd joanl) for initistion of bepokal codo-
sooie appraach (Fig. 200.36). Coatinuous jF-
gation fiuid belps ro make sd maintais working
space. As oprration procesded. obm-cavilary
precodune was converied o cavitary procddure
fintrasgunal casal, Fug, 2003 The wiew of
apermtion field was getting cleancy as et
proceeded.

Contimgaus irmigation sysioem must be used for
elearing of wrpical Beld and bleeding o]
leripaniees Mukd was drained Mo sadosooge: po-
sl A wewking ponal (Fig. 304} For the mainte
nance of presiare of imigaton Muid, §migstion
Nuid Bag shoukd be placgd a1 alkna 170 can
hetght or used with imgmion pump sysiem.
Recommendiation presssee of imgation saline
win -5 mmlp Cheight pressune control:
170 emsy, Trrgation Buid shoulil be costifromssdy
diained well via working cheses| desing opera-
thoen. I Erigatics saline was not drained continu-

osly, we checled patency of waorking portal and

H'. 203 Fwrchanrd by e muks vis ms - ey e sres and cpe-peimiaal prans (e Ieial sorbong speos Bereonn
lmrminm and nancle (b Wirking space was {rcrcesd md vison e oo slior ey (e
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used @ retracior o reeractiom of mescle and
faacia

We can e gotscral wunal opcralion ansn-
ments sich o Kemison punches, pituiisry for-
ceps, hooks, and disaectons s well as endoscopic
spowidlined instruments via working porial.

10.3 Operation Setting

Prepartion and operation settings of peromanenus
tiporial enibiscopic sergery are similer i knee on
shoulder anhrowopic operation, We ssed o water-
proodl drape fior shoulder arthrosonmc aurpgery or
percutirmo lumhar transficaminal or imerlami-
with & trocar for continaous Muid imgation ke
mthroscops: smpery (R 35k fero degro
4 grun dismster endoacope was ually used, A HF
enfosrope was helplul for oreerlaiera] suhlami.
nir decompression. Radiolreqoency systems wene
noossary (or muscle dissection and Moeding con-
tral (Fig. 205), Esbsscopic dill o shaver (el
syvlcms were wod for laminotonry, We wed a
biporal endoscopic specialized sood kit set inchsd-
arsd rotational Kemison punches (Frg, 2050

o Emdoscopd: syviems 4 mm AEmeter 2ero
degree and W

= Irrigation pump sysbems {or height pressure
eomnolp

* [Emdoscopic drill for iniedaminar approach or

shaver dnll syvsiema

Raulivfrequency sysleimis

Hipomal endoscopy spectalized wol kiz ser

Suction line

204  Surgical Technique

We profer gomeral endotrackeal ancsthesza dir-

ing perculaneous Bporial csdomcopic proce-
dures. Epidural seesthesds ws also svailable.

We pordommed epidural anesihesia in patients
whia had mochidily or mortality related with gen-
sral enbrachaal  swsthesia.  Verostancosn
hipnmal endoscopic procedures were perloemed
mnder props position.

20.4.1 Unilateral Laminotomy
with Bilateral Decompression
for Lumbar Cantral Stenosls
by Percutameous Biportal
Endascoplc Approstch

Tha patient was pisitionsd in prone aflor snecahe-
sia. Rouline ssepgic skin preparalion was per-
formed. And Shen, skin was coversd by &
walerproad drape (shoslder endoscope drpe or
spinal endoscape dmpe with U-shape cover
{Fig. 208} Two porals were malks urder C-anm
Nuonscope: guidssce. Two skin inckons were
made ai the medial border of pedicle ipsilsteml in
anleroposterior view (Fig 207 b1 1§ paticets
didd st have laterstiving syeron, we prefer
lefi-side epproach in reglt-handed surgeos. bn kai-
ertl fluoroscopte view, two sbim indsons were
made on upper and below | em based on disc
apacy, Lipper skin mcision was used for coah-
seone porisl, and breer dkin incnaos e ssed
for working portal. Firstly, we made working por-
tall afber T-10 mm sized shim ncision. Fascia wn
incineed By m shaap keafo or meongeing foroeps. And
hen, serial dilaor wene inkerial YWe fal in serisl
dilstors ueder bone (ooching of spinoos procesy
anad upper lamdmar {Fig. 20.7c). Afer inscrtion of
wrrisl dilators, we did liminss dheccos using o
specialized laminar dissecior for the making of
working space {Eydroamiic coavity b over the lami-
nur and interkaminar space. Pollowing endoscopic
jpartal aboeat 5 mm simod skan incision was made a8
ujger afea We el in 8 reer sfler inserisn of 8
small-dismeier dilmor An mdosoope thoakd be
mit with spimal instruments sach as microe-di sse-
tor or merve freer around sppor laminar area. 1T
aprinal wimkz=g artiumest wan detedted mound
uprper laminar ueder endoscopes view, Imigation
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saline was drained contimecusly via working por-
tal (Fig. Hh4) Ipailaterall partial hemi-lasinec-
sy W dons using Kerrrion penches of drills
Hlase ol spunoes process was panbally resmowved [of
contralatoml sebdaminar decompeession. Pantial
himn-lamineclomy of wppor lmninar should b
perfamed unill expasure of proximal el of ligs-
menwy Sovem Bone bleeding was controfled
with bone wax and a mdiolrequency probe. And
then, wo eagsniee] anad dissocied spper postion of
hwer Bamninas eing dhseson, cusene, and mlo-
fregeency probe. Ligamenims evum ooesked
of o lwyers (superfical smd desp leyems,
Fig. N1K). Superficial laver of Bpamemium s
s atached iy the salemosuperior serface of the
Iower (comdal) lamsns (Fag. D) 4] We renoved
superficisl layer of ligamentam e fesly

Erdomngir sarisl

Waikirg porasl

Fog 30 Comverpsonns tH palion sevicdn of peiiutamssin
beponnal epdosopic sarpare. Lrigaton Maid was drasnsd
Tron esdieg o podtal o asvitag poetl

B H Heo and C-K Fari

Fig: 30.% An endosope and i bocar (m), rediolre-
giency dvsbome (v baponal esdocepas uepery. VAFR,
Elbmasn, aid Snbioces sysiems were availade {bj
Savd Slaseds s diviecier 101

Fag BOE A woaneeparnod diape bor petiumaneomn hagortal endiegopei ampery, A L -ihuape deage () ad g odispe T sl
v arthesscogry | B
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Fig 0.7 Tep ks ncivon peinis of bportal endoscopic wrgery for opotrad sencsds (8; satmopaatrior view, b L
eral wirw | Inersperative imape ol oot of e 8 ko for making b pertal (o)
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Fig. 208 Sipeificiad lawed of hjaenien  Aavisi
anacherd 0 the Estemaopeor sartece of the ke fcan
daly bemire Dvep by of ligaoeniom fevm was
amsched o inferior portbon of lower (easdal) lassma. MR
gy of hzamrslion fsvum (ul, e schremsic ilbnin-
et of et adaiboinry o lgarvsernl Aas i (i

using Kerrisnn pesch and prroissy forceps. Deep
layer of bgamentum flsvum we oupossd sfter
remivval of wpericial kyver: Deop kyer of liga:
nieerfumn lives was attached to the inferion por-
ton of Mower laming (Fip 20.00) [4]. Upper
portiom of jower laminar was panially removed
for exposure of dntal oad of decp layer of liga-
memum Navum, Deop liyer of Hgamessn (-
wum wisk sdhered 1 durs somnetizes. [Hssection
beraren deep layer of lipamestss lavum and
dura must he performed using a hook dizsector or
Penfickd diswcctor belions remaval of deop Byer of
hgamenium Bavesn. For e Tull decompression
off ceneral canal med ereversing nerve woot, ligs-
memfum (fovem shoald e completely removed
i proaimal o distal énd. We did maodial Tace-
tectomy and fommineomy fof decompreson of
tpailaicrd mwversing nerve ool I patiems Bave

40  AMPLIFY SURGICAL | dualX & dualPortal

conoomitant disc hemiation, we & discectomy
afier decompresaive procedure.

W rrmnnd contralatesal ligasssnlum Naveam
fowr decompression of commuleersd wraversing
root. [f an endoscope war alightly tilsed, contra-
labcral side wand cleasly demonstratod . Somotimes,
we Feimenved costralaeral supefnd sflculs peo-
ces mnd ancesd cueophvie. Finally, we inserisd
u small-dimmeter drainage cutheter for the pre-
vention of posloperatng cpidkiral hematoma. We
finished eperation afier full deqompression of
central cenal and bilsieral traversing ooty
{Fig. 0.9),

20.4.1.1  Casa 1 ({Video 20,1}

9 Year-old female complassed of mbieulss pain
al both legs and intermiiten  clesdication.
Magnetic rrecnance imaging (MBI delociod
contral ad |aeval reoca enosis of LA-5
{Fig. 20w bl [morecperative endosoopd: image
(Fig. 30%) and MRI (Fig. 200, «) showed
well-devompression status of L4-5. Afior opera-
tion, her puis and clsseation sene improaead

204,72 Case 2 (Video 2003}

&k-Year-old prescnted with intermiticnt nowro-
lgic claslivatzm, Recenly, her kel leg pain won
aggravared, MRER dercersd cenirall sicaosis with
nuphured dive of L4-5 (Fig. 20, 10a). immeoperative
endoscopic piciure reveals sienosis of ropsoresd
dise Brmanon  of (45 (Feg  HLIDW)
Posiperstive MED shows well-decompresaive
sintes of Lds5. Her sympioms were significanthy
improved.

2042 Paraspinal Lateral
Faraminatomy [Wiltse
Approach) for Lumbar
Foraminal Stenaosis by
Percutaneaus Biportal
Endoscopic Approach

Thas approach was simifar b the parspinsl
Wiltse approach. Two pomals were made ol 1 or
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Fig 209 Freoperains ME| images seveal conisal and  sladin (8. Postopirsine M sl ool decomgstsiim
lalemal revmin sbeenas of 45 (6 ol b Indrsoseraliee  atmiis of B spansd casal of 4= (d sl #)
efskiiapic image shorn oommplete ol Sevonmpeesaive

FALL SPINE SYMPOSIUM 2022 41



]

2 cm lateral area from laerl boeder of pedicies
im anteroposternor view (Tig. DLEEL In Eateral
e, o ponals wene madc 8l ) e abovg and
bekr area Baseld on msleorion of Torsseen
(Fig. JLL1). Cranial endoscopic portal was wsu-
ally mads om e iransverse process of upper vor-
tehial Bealy in the lef-aided spprnsch, And cmulal
working portal was made on @ end plae of
lwwer woriehmal body. Senal dilators were isserted
i inaking wenking chansal alfier T 10 fmum sined
pkin inciion, We perculascously dissecicd rana-
werse ovess, |ateral border of v, s lal
cral border of facet joint using a dissecior undes
C-mm fuormscopss guideeoe. The anidoscopic
poral was eaaly joined with workeg pormal
arcund transverse process of opper vigiehial
boddy o [ctbwmess {10p. 200123 We could easily
detecd spined working instrement under cndic-

B H Heo and C-K Farl

stopic view arcund irnsverse process of upper
veriehral Bedy, And then, we moved an endios-
copy and (nsruments o B vl and lecet
jinnl. We pesrovetd loaver manis ol iPsnaverse
process, and laseral margin of facet joim and isth-
mus. partElly wiing deill and poschis. Wo i posed
and Bemifd the i of wperos amicular je
cess, Lippmermum fovem and interstmnsyerse
ligmmeni were eaily removed after partial
remanval of superior afliculir pricess, Exibing
rogl Wk erpoked alver semenal of higamdemoe
streciures. [ the patbent had Toresmal o extradis
ramingl dizc hermistion, we did discoctomy, We
performed full decompresdon from preganghi
omic o posiganghioase arca, Fapocully, we
reioved iafenr poness ol ala i csses of L3
roaod entrapment for the full decompresdion of |4
oAt

Fg. 3018 Proopersivve MR sherds coniral dierasis with
rapterod dise of L4-3 (e} Inbeoperaiive codewcopic
i abarid dois e s wily aiondd o0 the 0T skl
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of 1d:4 (b, Poargeeigtive ME ieveah thil apedusl canial
wat w ] droommpareeedd arad dos panicbos weme s
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Fig. 2090 (gt imeca])

2004.2.7 Caze d [Video 20.3]

d-yoar-0kd male prosemiod with scwem right kg
pEin  releciry W omservalive  imanagemen
Preopersve MR reveals dghe-sidsd foramingl sie-
e with disc homistion of L3 {a, b =nd i
Postoporatively right side Toneminal ssenosds of [4-5
was well decompesiaie () ErEopemve ohdos-

soopec wiew, & o [ posaoperative MED(Fig. 200135).

20.4.2.2 Caied [Video 20.4)

] - Yoar-odd malke complased of scvere radioskar
panandtingling sesraion o lef leg. Proojeralive
MR (a) and CT i(h) showw exire formminad seno-
sis befow nla and ropéarcd disc ai | L5351 arca
Aler operation, LS nerve ool was well decom-
pressed (¢ and d), Hes lep peen drappeared josl-
operatively (Fig. 3L143.
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Fig. 200171 Two-skis-incisson possh: of peroutescoo Bipoctsl endoscopic surpory (or peeaspnal spreosch
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Fig 2012 Imtrecperstive Bocemsorpic imagon of panspaal spomsch (20 srtcrepoaienor vicw, b baerad view | Tarpet

esii m i brears asad (iesmen

g P13 Prooperathve MRl snages ibow [osasical
siisban. wilh fapiosed diie of riglel Todasmien of L4:3 da:
froramival oiape. B parmsajing] image. ¢ avad g
amran L ImraEyeraEnT raksdoms image depecic o

pew ikpciimreiiais darss ol g 14 euning o fd)
Postigpewratng ME| imugrs of s ) domonaradi sl
deoongrrane dsim of oghl |35 nesl el ansmil
formtica
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Fig. H 14 Prooporative MR i) ard CT b shass (Bat
be i LY mnree poat W anemapeid by hypeormophied ala snd
rupiere disc ai euir-foraminel ses of kofi L5531 jomows)
Piotoperairve WMRBE depects Sl g weon parically remanead

20.5 Complication

46

Postoperaine Bembahe: Conlifeoss 1fig-
nion flukd mery affec imracmasal pressure. Lise
of farge mooont of srigaton fluid aned long
dration of operation Bme may induce postiop-
erative hesfache of neck pain [5]. The imipa-
nhon B masst be contemsously drained vis the
wuorking portal during operation. And, pres
e of imgation Beid should be oatrolled
et S0 mimHg.
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wbie alahen ol 1% farve aoil Diaal-gere fosty of 1.5 s
b b emrmmeferran vy jdy

2 Dura inpery (Fig. BU15): Like convenisomal
spinal operagion, incidental durcgomy or dura
ingery Sy ovcur during emdmonme proce-
dures. Dhirect Smra repalr may be deffcolr dur
ing endosoopic surgery. 1§ continuous fluid
irrigation may dircclly increass intmacranial
préasiuee o Cans willh Jurs [ead, seizune anek
may oo posioperstively. 1 dem defeo o
large size of dura tear ocommed in early period

off bigsartal endoscopis operalson, we mioom-
el comveriing endimiope: suEgely 0 dfen
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micToapery fod the dires dues mepue 1
small dsolomy sconmed, we have tried 1o
direct dura repair seing durs- sealimg mailerni
gli (Tacheomb of dum chp or oceadad
hipomal eadoscopc feocedune withoss dura
T pair.

Dura tear vsually occurs during Aavec-
listiy, Metioghooy dura and Hgasnenium fla-
vum dissecios  should he done  Before
Haveciomy., Mareover, we did nol remove
fiall lsyer of ligamentom flavom b did a
layer-bo-layer pallern Tor the provention of
dura isjury, Famaly, we removed soperficial
loyer of Hpsmenmum fevoms, sad subee
quently removed inper diccp layer of Kge
mentum flaaum for the prevention all dura
injusy dunng Nevectomy (Fig. 2008, We fee-
ommend bed rest for T days s patiests who
had desn injury

3. Pestoperalive spadural bematoma: Epiduzal

hematama can aécur Hke convestional spise

surgery, Meocalous bledding eoaemsl we
imponsst for preventson of postoperative
epideral bematoma. We insered a small
digsmcter  drasnage cateier  resslingly
Koepeng of drainapge catheler msay be elleo-
tive for ihe prevention of epidural hema
toma. In our large experience. the incideace
ol wymplomatic cpidural Bemaioma may be
very low,

206 Conclaslon

We guppest thal perculntesis bipoaal endo-
soopic. spproach may be an effective treatmend
for hemnbsrr comeral or foramiml senosis. We can
achieve Tull ssurml desnmpression using Bponal
endusoops surgery ke ooyventonal open s
gery. Short learming corve and familial surgical
anatomy e other merils ol bapoetal endostopic
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in deve kopenent dates, and instruments. for higortal
coadimcogn: apprinch sbould be develioped.
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