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Study Design: Review article.

Objectives: To introduce the past and present of minimally invasive spine surgery, as well as future developments.

Summary of Literature Review: Spine surgery has evolved into a minimally invasive surgical procedure that requires skin incisions
that are as small as possible. This has become a topic of interest for both patients and doctors, as it not only solves cosmetic problems
by reducing skin incisions, but also reduces postoperative pain and complications by preserving as much normal tissue as possible while
reducing blood loss, shortens the recovery period, and facilitates the return to normal life. At the same time, the surgical instruments
required for minimally invasive surgery are being actively developed.

Materials and Methods: Review of the relevant articles

Results: The history of minimally invasive techniques is well described in the evolution of the surgical treatment of lumbar disc
herniation. Minimally invasive lumbar discectomy began in the early 20th century, and many advances were made with the development
of microscopes and tubular retractors. The development of endoscopes also led to the popularization and use of minimally invasive
surgery. Minimally invasive surgery is also used in the thoracic and cervical spine, but many advances remain to be made in the lumbar
spine. More recently, technologies such as navigation, robotics, and augmented reality have been developed and are helping to improve
the safety of minimally invasive spine surgery.

Conclusions: Minimally invasive spine surgery is rapidly evolving with recent technological advances. Advances in technology are
expected to compensate for the limitations of minimally invasive surgery, and it is likely to become an alternative to traditional surgery
for a variety of spinal diseases.

Key Words: Minimal invasive surgery, History, Present, Future

ME

2|2 30417} 8ok} g elat ote] sheH o) gy 4 Received: ctober 11, 2023
% ;g—]j]’ T_U]ﬁo [7]% LH/\]% 7]%7 Oél/g— Zél-og 7]]?:]:"9’1 Ha]—ﬁ(:)ﬂ 7\:}01] Accepted: Novembe’r ’|0’ 2023
gt ARG Hx feo] A AL Ze AR a4 Published Online: December 31, 2023

= = = = Corresponding author: Soo Taek Lim, M.D.
o] 7F:=5}7 %1:41-‘1;: u_Q_;GB_ﬁJE‘j% Z2k8 Zo tﬂ/\
17Fssi7 9 5 Zﬂ 184 JjA = meee Eo] T orcioIn: Sang-Min Park: https://orcid.org/0000-0001-6171-3256
=] = = 5 =4l 5=
7V e A4 A& HESt] & & Fou @SS A Jae-Young Hong: https://orcid.org/0000-0003-4948-4533
A711, Y 7|17HE Zolm AAF gz o] B7} Lo]3 of g Si-Young Park: https://orcid.org/0000-0002-1216-901X
_ - 1 s = e Eun-Seok Son: https://orcid.org/0000-0002-8831-093X
A O olsll mro SIal=o] X ARL L0 AT [e3}

1 2= ,LTH B ebee] Hads e = “20}74! = i Soo Taek Lim: https://orcid.org/0000-0003-0583-3557
o}, ) ollet A2 847} 7|eA Ko}t @A st 243 Spine Center and Department of Orthopaedic Surgery, Yeson Hospital, 206,
% _/'\_%o HE]—;ﬂo] = %%Ejo] 5]9\11’4' Bucheon-ro, Bucheon-si, Gyeonggi-do, 14555, Korea

= . _ TEL: +82-1666-7582, FAX: +82-32-674-8276
B BAeE HaE £ WA @S Aury o e

© Copyright 2023 Korean Society of Spine Surgery 171
Journal of Korean Society of Spine Surgery. www.krspine.org. pISSN 2093-4378 eISSN 2093-4386

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0/)

which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.


http://crossmark.crossref.org/dialog/%3Fdoi%3D10.4184/jkss.2023.30.4.171%26domain%3Dpdf%26date_stamp%3D2023-12-31

Sang-Min Park et al

Volume 30 * Number 4 * December 31 2023

ol ool 22 E e WS dot i it

1. 2F

1) 2 =7

1964 Smith7} ohatofo|A] &% 491 chymopapaingr
ggoto] FHEER Qg FAEA17EES A=sh] flof o
23 75 FYES ALt Zlo] A5 Fofo] F A &7]9] A
o]tk 1980t & Fraser, Javid, Dabezies 5-0] ZF2} F-2}+9]
iz A5 B0l 2 A7 dashHA g AR =
th. sfot 3 gofla2 shutof foHof| A &3 chymopapain
olgt= THHES|§ 4 (proteolytic enzyme)S ©]-83F Z o2 4=
alo] gt AJE<l AT (chondromucoprotein) 2] 414
gt 7t4=Eel (hydrolysis) & Frol= S0l 2-g-of oJsf o]Fof
ok ey A5 4173709 o] o] Foi2| 2] g, wie- EEA
st g opubd A Ao Ot Aol Azt 417 &4
59 Far-go] HaE vh glojA] o= AL AMER] §ar
Urt.

1984 Galibert®}t Deramond”} polymethyl methacrylate
(PMMAYE A3 Sl A5A ol FYste B2 54
@< (Percutaneous vertebroplasty)2 A5 42715kt 0%
1990 thof] B2 A2b=ol ool 2tha5/d A5 Zdolu,
230 G B2 o FTLolA AHEE7] ARSI o]
2001l B 75 e A4S o]-8-5to] 250 PMMAE 5
dol= Amd S4 HF AP <& Balloon kyphoplasty)©] 7k
=ik’

1990t FRtofli= Saale] HA= Hgko 2 Q19 975 A=
£ {5 50t 59 P& (Intradiscal electrothermal therapy)
& 2fsto] A= ARGE AL AT, FESHA F50] At
th= 271 of4] B3t

_!Zi'
T
>
Tt
o
1R
=2
>
lo
ﬂ
B
)
Il
1
&P
>
1o
i
S~
ﬁL rr
s B
-?-‘ —l)[v

I oo

=

o

Qlct. 185793 Virchow?} £
aoto] YA} 25417
2|, Oppenheim¥} KrauseZ} A2 @5 &3 AA&7
Al&o] AFYSHAA 23 &) A7 e O
A Loves §3 1t 37+ E§dto] 9 1 4
o 2235 e NdS Tdste] nlA dn)EA S
T AA %] 712 del g st 19509 thell Maliste %

ot ulA] @u]7 7} o]= 227 Bipolar coagulator) & =151

fl

i)

( QIN

o il

> =

AT
w2 e A R

e
o
W
O

2
m?
filo
)

=
H

172 wwwkrspine.org

o4 dn)73 $&L 7P skt o1F Wiliams &= 85 5
i HESS v @nlEE o]85te] 191#] oate] m AN
o} nlA| Fu|gst 27 AAES AlEste] 25 ool A
EA7} 7Ps5HA sto] A njA o)A 48 AEsH
kY PAAE 0|85t Hu] A 27k AAE-L 19759 Hijikata
53t AuA 74 HA|& (Percutaneous
2 0]% Kambino] Zu]2 &
Q1% HWe oS HAAA 5 mm A9 EEtE ol8dt
bt AAleS HEste] 2AAoR oy b dAle
AEE A0 1980 Fxto]| Schreiber 52 WA S o]
&3t Aul7 27 AA&ol sl B5hH “Discoscopy” 2t
£ TolE ARESHY.2 ™, Mayer®} Brock2 o2} WAl £
ETE fdste] YA ES o8t Auly 7k AA&o] o
St QA A= B 11 5Feh Aschers 1984 184]0]7] Bl
< 535 Nd:YAG #lo|AZ S A7 5k A1 2] o)A
F7h AAlEe NSk 1990d ol Kambine -2
ERESEN

A glo] Hs 2T 5 AS T

T

4w
:

(Kambin's safe zone)oll izt 7\d-S 5kGint. o5 53l o
& & 717 A E S Jdete] WA ol miEA
st ZujAl7E =9Ik 1996l Matthews?t 5745 73
ute] 2= A7 &4 (Foraminal epidural endoscopic surgery)
o disiAl 71&stE L, 1998 el Ditsworth7} WA 4
AF718 &%) (endoscopic transforaminal procedure)©f T3l
713t et 9l 29 7% 5ol AAsle] 1990y
Yeung2 th Ad WAIEE o837t WA S0 dAleS
SrEStn Y shAEh 85 A SH-dE 19 Afoo] A5zt
-2 oA ol o] glo] 2000t 5t Riittene] <]
FE o] AAE AL 9% S&olla] WAIHH
o] Z7kstal, 11 a-8/do] oA, TRt A5 HHo]
|=A =S3Ith Khoow 85 @25 e A moA s
T AAlET WAES o] 83t W dAleS Hlw ek
A ZFo]7t flg-& Ao, o5 TRt 2 o] YA 7o)
U7 e HH ERF A EHA ofe] 7)ot 21, 2|
A 5o] WA H 5 ol 247 =k 20004 o] F
= AR 7179 3 9 e mAE0 I o2 WA 7
o 9 S0 AAlEe] v sl o, BRI o] 4
Y= AlGsA] sk lrk(Fig. 1).

FE FZoll= 7129 WA 9 SHAloA oy A S
2 Fof o]-8st7] AlAtsto] FEo g2 UAATES she 9
F WAAE ARRE A ek o] Hhe SEETot WA 7t
H2hE A= ohE S Sl R R Hdsh S5 2A
=, e dAlE 5 a3 A ol Bol AMgEL

9lth(Fig, 2).

Mo

4 2
o 1 my N oo

al
al

1

= 2

2

)

=]



Journal of Korean Society of Spine Surgery

Minimally Invasive Spine Surgery

Fig. 2. Biportal endoscopic lumbar discectomy.

3 k= 98ls
19953 0f] Matthews®t Long= Z5+7 YAFST 8 9]0
AQAoh= gE5HS ddste BuA S AF =5t
RaL, 20009 o= Lowery7F ]2 S-S 257 LA}
2= olgelel Ak Ao AT Teh o
23t 2719 oA TN At
o, SAEA BHetE T BT 2
s 25 AA7F agt 497F wokth? 200249l Foley7t
A Al 2EE Adeie A 227 UL ALHE
7H‘?a]'5]'91°”1 1% olE v o g of2|71A] 7]5o] A4 2
& 17 AFE] FAE U o] Belof et &
7, A, o, A o] AR 7hsel o, g A
gho] 22 Az w2 WA 1ge Fo Asd

uit)
4
=

I é
2

X,

o
i

2

30 o
o R

o] MG 7IHolA &714 H3te] skt *J%
3 Z<17]2Ktubular retractor) 015 4% H|o|Eof 25
S AH8ot7] A& Aol & 4= lth. Foley2} Sm1th

5ol o] WHe 19973 A& 85 FH0 GAlEl A8
om, glojojA 20029 A5 H

5o 17 Zeree] AHge ko] HuHY 98T
71E AHEShe a2 A BEste] S YFAR

(Postenor lumbar mterbody fusion, PLIF)F'—]' o }‘g‘—ir-ﬂ

= o o
do 1 o

=

FeEr 453 A%71E Foto] A& 5 H E}(Flg 3).
T A= 73 4?_] ST oJ_t ke #ut ot
Yet 250 907 Hsto] AR fohES ot ol
AHEE7] A2FetSi=l, 2001L4 Pimenta= o] HI'H-& A6}
Sto] frghaS Aldgste] 11 AE B sk, At
Agte] A mof] AME AL U}, o] EiE A&54]
o H2XE e 7FeoH she A7) N
—?49} THEE 0|83 41747 Al (neuromonitoring) 5
71ES F7H o r TYste] Ozgur 5ol Hads
ZFA|7H3-84 2 (extreme lateral interbody fusion, XLIF,
NuVaswe Inc.,San Diego, USA) ®1stgict? Buls s}

.

rl

www krspine.org 173



Sang-Min Park et al

Volume 30 * Number 4 * December 31 2023

A gong 7 HAe 9o 4 g By fEE go
717 ghoml, 878 S vlLA HEe| oz s
22 Ao) &4, 94 A

el PAAS o188 AFIE FARE FUSE ol
w3 gon] B WA R oblet Qe A7 miro]
A &9 APt BuEt) GAFS ol T e 7E
o RFY AQIE o1 g Wilak SASk] Qg AN
710] 95Y Ao ARk e,

H o] Tig WA L, 199740] McAfee} 25 1)

t

LT

174 www.krspine.org

Boh Y2e A Ansigen, BY5E o8

85 H<H (transperitoneal lumbar discectomy)-2 1991
| Obenchain®] €I A& 47 = At o] F A7k &
A U= o 87 FARE FrEo] AN 1993

Zucherman} Zdeblicke]l 98l &4 Al A (cage) HUE

o 43t adFT fEEo] AIPE AL A7te] SEo] uw}
E78S o8t ol H& Ao AR 4 Qe 7]
Sol 59| 1etEgl o oz Qs &7]9] &do 2
AP ZobR| Al A-gF e Bt WolFrh ERt HRYf &
7 (transperitoneal laparoscopy) ¥ ofet 55| 119 =

N oS fF A oo oo rm b

715 ol-&sto] FEIS 1 5737 S & (retroperitoneal

laparoscopic surgery) . A &= ATt

2. 8%
17794, Poro] A0 F5o] Aol Arde Anals]
el 5 S-S AL, 1838901 Keyrh §5 023



Journal of Korean Society of Spine Surgery

Minimally Invasive Spine Surgery

Fig. 4. Lateral lumbar interbody fusion.
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