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History of Total Knee Replacement

Ick-Hwan Yang, M.D.

Department of Orthopaedic Surgery, Yonsei University College of Medicine, Seoul, Korea

Hinge arthroplasty was first introduced over 100 years ago, and it has been refined over the years through
a succession of increasingly complex designs that have led to the present rotating hinge prosthesis. Though
no official date marks the origin of the condylar knee, the modern condylar and unicompartmental total knee
replacements were developed between 1969 and 1980. Compared with the hinge prosthesis, condylar knee
replacement requires less bone resection. Utilizing instrumentation to achieve soft-tissue balance for fixing
a varus/valgus deformity, the operation is easily reproducible, which in turn, results in a successful outcome.
In the late 1970s and early 1980s, metal backing of the tibial inserts to improve fixation, modularity to improve
ease of use and noncemented fixation to increase durability were introduced. In the late 1980s, for revision
surgery, stem fixation with and without cement, and metal wedges were created to address bone loss and
soft tissue instability. In the current age of technological advances, reproducing the knee kinematics for
minimizing wear and increasing the range of motion, together with proper alignment and stability, have
become the major goals of total joint replacement, and this is very doable with the use of modern sophisticated
instruments and navigation-guided surgery.
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Scott$} Santore”, 19959 Romanowsky$} Repicci™® =
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Condylar Knee
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= o] %] RE A3k (constrained) condylar knee *|3}
Eo] Axlo] FdeP”. 19784, Insall#} Burstein- stabi-
locondylar knee®} total condylar knee2| Y& 7
o] metal backing®] ¥l posterior stabilized kneeZ- A4
§)om o] condylar knee TIRIQI F 7P AFAQl A

of sl wpeey,
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19741, Ranawat$} Walkers HAEL] wjalSeA| 2z &
SPY(MGH)*| )= Harris, Thomas, Jones, Sledge,
Scott =ol|A] duopatella®} total condylar kneeS A3
o} Marmor$} McKeever 5] £3bd R 2)3ko]| off
g 27] 738 wliel, ol52 Y ARRINE EEshe
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A e, ole2 AEE 2FHS o838 IAE one-
piece duopatella X352 AE3F )

24 % Walker= HowmedicaAlZ ©]&3}e] Robert
Brigham Hospital®] 253} 37 Kinematic Stabilizer
¢} Rotating HingeZ 74% Kinematic Knee System<-
AAgE 1981, Walker:= Brigham and Women’s
Hospitalel] &H73l, Sledge, Ewald, Thomas, Poss, Scott,
Thornhill#} &7 Kinemaxzl= 243 A2 A|AEHlS
wkE9l=d], 19854, Scott} Thornhill-& Kinemax ¥el|
A e} J&JS} & AAlel)S BEsl= PEC modular
kneeE 7F=913, 19891d¢)] Ranawat:= PS ©j&x}ele] PFC
modular kneeZ o] A|AElS- ¢bAJslg]ow o|F PEC
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1) Geometric knee

Robert Averill2 Coventry "% Riley, Finerman,
Upshaw, Turner 53} 37 Howmedica (Allentown, New
Jersey)ollA] Geometric kneeZ THEQITF. o] 52 dlg]
=3 7= F9E ISR uhmega] EEleae]
2EHAE A F S Aokl vl AlAjl
HE HESR= Alo] o] Ag=e] 7 2 Aol o
E| condylar component = w|EHke}l A=) o,
Sl-dE I X Il EEelE A Fee
intercondylar $-9]2 HZE3le] T ARRIYE 25 G
3}== 319l Howmedica®] AF2 333 FHx9
Geometric kneex= 1971d¢)] A|&=%1 2™, Simplex A]ul

EZ o835, AE H9 39 ool IAE AT
7] 98t Al 7He] ZR& Pegr} 9)edth Geometric knee A
Ale] /WAL 93k W3Jo| Geotibial, Geopatellar, Anatomic
kneeE o|ESo ), A9 AlSj7t F7RE7] wiitell, o]
HRRIEE 19708 FHlel] ARge] FET
197033€] 1975  A}elel], Yamamoto, Seedham,
Townley, Waugh, Ewald 52 1952\l A" MGH
femoral component'” ¢} -§-AF8} Anatomic femoral com-

ponent®] AdAol] A5 o=2 Fofsli=d], %27|2] Ana-

AN

tomic femoral componentx U¥2] Kodama$} Yama-
moto’”, Leeds®] Seedhom =", UCIS] Waugh £, 1]
A7) Townley 5o S8} ERHez A=A,
197037F4], Kodama$®} Yamamotox Temple tH&+e]
Sbarbaroel]l  oJ3ll AvHE JWdel, AF W HEF
press-fit £ xS A)%51990m”, 19684 Leeds
oM Seedhame] £7H-o1E] I 23S 7153 sl
chromium cobalt Anatomic femoral componentE- Tz}l
g, 3 95 1B TP of Tajel A >
& Montreal, St. Luke 12| Cloutiere] 2Jsjr= =&
o] FIe. 99} & Kodama, Seedham, Waugh,
Cloutier 5¢] HrRIES 7 AARINE HE3)7] flst
7} F7Hintercondylar space)e| = SRS A X|3E
o] ez, AMIER IAS sl Aer F2 E
ol BEx|e} A= siem, A o5 3
o] o= A& Fle3ldARL AF F919] ot AR
Qlsl AsiEe] 3L =3t W olS EegAd e s At AL
fo] FhElgjrl 1972, Waugh:= Richard-manufac-
tured UCI kneeZ 28 Al&313”, 1 8 35lxs
Longton®] Leeds kneeS |5 Al&3lsion, & I
o]A= Kodama”} Kodama-Yamamoto kneeS A]&3}1%3
o}

New York Hospitalel|#], Efethekar®} Gand= o}& %
= BT BEEAS 2 AMIE Ao S A3eS
xlelsk A&l Efethekar= @3t Howmedica
of|4] A|2kel Mark II condylar Tjx}el-E A 3s}ei=H,
o] Tlz}el-e 28-S 712 Chromium Cobalt HE| X]3+&
7} 6, 10, 16 mm FA9] poly insert® FAEe] ek
Efethekar: ®|&} backing £3| poly X549 F94S
%2 A8t 19749, & Syracuse®] Murray$}t
Shawi= 2813} 3A7|5E 7 283 AT XS
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7121 variable axis kneeZ AV}, 19754 EE:
29| Cloutier= 7&2] & 4418 ¥ksl= AF b
metal augmentation HWFA1S =130,

1978 Johns Hopkinsel|4]= Hungerford, Krakow,
Kenna 5] Condylar cementmess total knee S AA|5}33
¥ o] A)2Ele Howmedica®] PCA knee system} &
91%] Universal Instruments®] 7ldel] FA 7]edS 3jgi=
o), 2337 AlA gap EFollA measured bone resection
7Fs3}1913L porous-headed FH-& o]-83+ FA|WE 1A
& BA2= sl 1980, w09k 1990w 7HA], -2
Condylar TJAF1E-2 Universal instrumentationa- AR8-3}
At AEHQ vzRIe R o v 34, mhE
o] 71a, $5 d5te] JiA, I 5 H9le] U 52
7Vedt sl

2) Meniscal bearing knee

F*1%)2] Pappas2} Buechel-2- Meniscal mobile bearing
knee$} Rotating platform knee2 Aetsld e, 1975
Woll 4, dE= 2 e-dE #EE A8k Low-
contact-stress (LCS) kneeS Tlx}eldlc)l LCS mobile
bearing kneeol] 24, Goodfellow£} O’Connor:= S+ AJA}
Q|2 BF WES|= Mobile bearing F-3- <94 |3}
E& 89959, total congruityZ 7§20
AH-2-2- o] TARIE poly AEHA A4S EAO R &
od.om, 200060 Murray 572 woiut A7) FA] A}

2 wEsiie
2 =

A wl=2] 2069 JHe] BRE 2 9] A AAHeE
AR BE ARl A 5 o= S5l £ A
A3 AT olem, o] F HE F8 R
Mobile bearing knee2] AAel] =422 Fedslal gl
T 710 WA, 3K WA, wire] 4y, EledEl
MNA, 5 S5te] W, a=ja w5 WY St
o= &3l Condylar H|AIQ1> ko= ©] & ZWE o] F
Al 2 ZHeR Mol of7)el vlEe] £3HE - A3k
Eupeld = o 3 HA RS B3] oS E
A Aoz 7gEa ol
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