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Uni�con�dy�lar� knee� ar�th�ro�pla�sty� (UKA)� was� first

in�tro�du�ced� in� the� ear�ly 1970s,�with� di�ver�se� cli�ni�cal

re�sults,�ran�ging�from�a high�fa�ilu�re�ra�te�to�fa�vo�ura�ble

out�co�me.�All�ava�ila�ble�UKA�im�plants� in�the�mar�ket

are�ba�sed�on�one�of�two�dif�fe�rent�de�sign�con�cepts:�fi�-

xed�and�mo�bi�le�be�aring�knee�sys�tems.�The�lat�ter�was

in�tro�du�ced�by�Go�od�fel�low�and�O'Con�nor�with�a de�-

sign� known� as� the� „Oxford� me�ni�scal� sys�tem.”� [1].

The�ma�in�idea�of� the�mo�bi�le�be�aring�was�to� imi�ta�te

the�func�tion�of�the�hu�man�me�ni�scus.�In�this�way�the

„rol�ling�and�sli�ding”�mo�ve�ments�of�the�fe�mo�ral�con�-

dy�le�co�uld�be�mo�re�na�tu�ral�and�ef�fec�ti�ve.�As�im�plant

de�sign� and� sur�gi�cal� tech�ni�que� ha�ve� pro�gres�sed,� the

mid�- and� long�-term�out�co�mes�of�UKA�ha�ve� im�pro�-

ved,�and�are�be�gin�ning�to�chal�len�ge�the�re�sults�of�to�-

tal� knee� ar�tho�pla�sty� (TKA)� [2,3,4].� The� re�vi�val� of

UKA�is�al�so�a re�sult�of�the�in�tro�duc�tion�of�mi�ni�mal�ly

in�va�si�ve� sur�gi�cal� tech�ni�qu�es.�Ad�di�tio�nal�ly,� sur�ge�ons

ha�ve�be�en�in�te�re�sted�in�UKA�be�cau�se�the�pro�the�sis�it�-

self�was�de�si�gned�to�rest�on�the�sub�chon�dral�bo�ne�wi�th�-

o�ut� in�ter�fe�ring�with� either� the� cru�cia�te� li�ga�ments� or

the�ma�jor�cap�su�lar�struc�tu�res�of�the�knee�jo�int.�

The�ma�in�qu�estion� to�be�ad�dres�sed� in� this� ty�pe�of

ar�th�ro�pla�sty�is:�Is�the�ar�th�ri�tis�pro�gres�sing�in�the�re�ta�-

ined� com�part�ment?�Al�tho�ugh� the� first� cli�ni�cal� re�sults

pro�vo�ked� con�tro�ver�sy,� se�ve�ral� re�cent� pu�bli�ca�tions�

ha�ve�fo�und�no�pro�gress�of�ar�th�ri�tis�in�the�op�po�si�te�com�-

part�ment� in� long� term� fol�low�-up� [5,6,7,8].� Mo�re�over,

ma�ny�au�thors�ha�ve�ob�se�rved�al�most�the�sa�me�su�rvi�vor�-

ship�in�UKA�as�in�TKA�[9,10].�In�our�de�part�ment,�UKA

using� the� Oxford� me�ni�scal� sys�tem� was� im�ple�men�ted

in 1989,�and�we�pu�bli�shed�pre�li�mi�na�ry� re�sults� in 1992

[11].�Our�po�si�ti�ve�expe�rien�ces�en�co�u�ra�ged�us�to�eva�lu�ate

the�long�-term�out�co�me.�The�pur�po�se�of�our�stu�dy�was�to

per�form�a re�tro�spec�ti�ve�as�ses�sment�of�long�-term�out�co�-

me,�and�al�so�cli�ni�cal�ana�ly�sis�of�com�pli�ca�tions.
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Back�gro�und.�The�first�cli�ni�cal�re�sults�from�uni�con�dy�lar�knee�ar�th�ro�pla�sty�(UKA),�which�was�in�tro�du�ced�in

the�ear�ly�se�ven�ties,�we�re�non�-conc�lu�si�ve.�The�de�ve�lop�ment�and�mo�der�ni�za�tion�of�uni�com�part�men�tal�im�plants

(mo�bi�le�be�aring�mo�dels,�such�as�Oxford�II),�and�al�so�stric�ter�qu�ali�fi�ca�tion�cri�te�ria�for�UKA�bro�ught�abo�ut�si�-

gni�fi�cant�im�pro�ve�ment�in�long�term�out�co�me.�The�aim�of�our�stu�dy�was�to�as�sess�the�long�-term�out�co�me�of�UKA

using�Oxford II im�plants,�and�al�so�to�ve�ri�fy�the�in�c�lu�sion�cri�te�ria.�

ma�te�rial�and�me�thods.�The�au�thors�pre�sent�an�ana�ly�sis�of�long�-term�out�co�me�in�uni�com�part�men�tal�knee�ar�-

th�ro�pla�sty�in 42�pa�tients,�qu�ali�fied�for�tre�at�ment�ac�cor�ding�to�the�cri�te�ria�of�Ko�zin�and�Scott,�and�al�so�the�de�-

si�gners�of� the� im�plant.�The� fol�low�-up�as�ses�sment�was�per�for�med�a mi�ni�mum�of 10�years�after�sur�ge�ry�(11.2

years�ave�ra�ge).

re�sults.�The�re�sults�we�re�as�ses�sed�using�the 100-po�int�HSS�sca�le.�Excel�lent�re�sults�we�re�achie�ved�in 10�ca�-

ses,�go�od�re�sults� in 22�ca�ses,� fa�ir� re�sults� in 6�ca�ses,�and�po�or� re�sults� in 4�ca�ses.�The� im�plant� su�rvi�val� ra�te

was 86%.�The�re�we�re�so�me�com�pli�ca�tions�re�la�ted�to�sur�gi�cal�er�ror�or�lack�of�strict�com�plian�ce�with�the�qu�ali�-

fi�ca�tion�cri�te�ria.�

Conc�lu�sion.�UKA�la�te�re�sults�are�com�pa�ra�ble�to�tho�se�achie�ved�in�TKA,�gi�ven�pro�per�qu�ali�fi�ca�tion.�Al�so,

this�pro�ce�du�re�can�be�con�si�de�red�as�a de�fi�ni�ti�ve�so�lu�tion�in�ol�der�pa�tients.
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MA TE RIAl AnD ME ThODS

We�ana�ly�sed 42�pa�tients�tre�ated�be�twe�en 1989�and

1992.�Of� the�se� in�di�vi�du�als, 34� had� oste�oar�th�ri�tis� of

the�knee�and 8�pa�tients�with�po�st�trau�ma�tic�oste�oar�th�-

ri�tis�of�the�knee.�The�me�an�age�of�the�pa�tients�at�the

ti�me�of�sur�ge�ry�was 64�years�(ran�ge 58-76�years).

The� qu�ali�fi�ca�tion� cri�te�ria� for� UKA� we�re� con�si�-

stent�with�tho�se�of�Ko�zin�and�Scott�[2],�which�ha�ve

be�en�uni�ver�sal�ly�ac�cep�ted.�The�ma�in� in�di�ca�tion�was

uni�com�part�men�tal�oste�oar�th�ro�sis.�The�pa�tients�sho�uld

be�ge�ne�ral�ly�ol�der� than 60�years.�Ad�di�tio�nal�cri�te�ria

in�c�lu�de:�

• sta�ble�knee�with�fle�xion�con�trac�tu�re�less�than 15

de�gre�es;

• pas�si�ve�ly�cor�rec�ted�va�rus�ma�la�li�gn�ment;�

• car�ti�la�ge�of�pa�tel�lo�fe�mo�ral�jo�int�and�la�te�ral�com�-

part�ment�in�go�od�con�di�tion.�

Ana�ly�sis�of�pre�ope�ra�ti�ve�x�-rays�re�ve�aled�that�ra�-

dio�lo�gi�cal�chan�ges�we�re�be�twe�en�gra�de II and III ac�-

cor�ding�to�Ahlbäck�[12].�Any�an�gu�lar�de�for�mi�ty�pre�-

sent�in�the�knee�was�pas�si�ve�ly�cor�rec�ta�ble�to�at�le�ast

cli�ni�cal�ly�neu�tral�po�si�tion.�The�ran�ge�of�mo�tion�in�all

ope�ra�ted�kne�es�was� at� le�ast 80�de�gre�es,�with�ma�xi�-

mum 15-de�gree�fle�xion�con�trac�tu�re.�The�sur�gi�cal�tech�-

ni�que� was� tra�di�tio�nal,� con�si�stent� with� that� used� by

other� au�thors� and� the� ma�nu�fac�tu�rer's� re�com�men�da�-

tions�[2,3].�Sta�ge II im�plants�in�ser�ted�in�to�the�me�dial

com�part�ment�we�re�used�in�eve�ry�ca�se.�Wal�king�with

full� we�ight�-be�aring� was� com�men�ced 5� to 10� days

after� sur�ge�ry.�Fle�xion�was� al�lo�wed� after�wo�und�he�-

aling�(in�abo�ut 12-14�days).

The� Ho�spi�tal� for� Spe�cial� Sur�ge�ry� gra�ding� sca�le

was�ap�plied�to�as�sess�cli�ni�cal�out�co�me�[4].�The�ma�in

cri�te�ria�we�re�pa�in,�func�tion,�ran�ge�of�mo�tion,�mu�sc�le

strength,� fle�xion�de�for�mi�ty�and� in�sta�bi�li�ty.�We�di�vi�-

ded� our� pa�tients� in�to 4� gro�ups:� excel�lent� out�co�me

(85-100� po�ints),� go�od� out�co�me� (70-84� po�ints),� fa�ir

out�co�me� (60-69�po�ints),� and� po�or� re�sults� (less� than

60�po�ints).�The�fi�nal�exa�mi�na�tion�was�per�for�med�a�mi�-

ni�mum�of 10�years�after�sur�ge�ry.
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Fig.�1.�64-year-old�patient�with�bilateral�knee�osteoarthritis



RE SulTS

The�me�an� ti�me� of� fol�low�-up�was 11.2� years.� In

cli�ni�cal�out�co�me,� the�ave�ra�ge�HSS�knee�sco�re,�with

su�rvi�vor�ship�ra�tes�of 86%,�ran�ged�from 52�po�ints�(be�-

fo�re�sur�ge�ry)�to 76�po�ints�(the�la�test�fol�low�-up).�Ove�-

rall,�the�fol�lo�wing�re�sults�we�re�ob�ta�ined:�

• excel�lent�– 10�ca�ses�(24%);�

• go�od�– 22�ca�ses�(52%);�

• fa�ir�– 6�ca�ses�(14%);�

• po�or�– 4�ca�ses�(10%).

The�ave�ra�ge�arc�of�ac�ti�ve�fle�xion�be�fo�re�sur�ge�ry

was 98°,�which�im�pro�ved�to 115°�po�sto�pe�ra�ti�ve�ly.�No

in�sta�bi�li�ty�was�ob�se�rved�pre�- or�po�sto�pe�ra�ti�ve�ly.�Pa�in

in� the� knee� was� ob�se�rved� pre�ope�ra�ti�ve�ly� in� all� pa�-

tients.�On�fol�low�-up,�one�pa�tient�(Fig. 1-4)�had�se�ve�-

re�pa�in,� three�pa�tients�had�mo�de�ra�te�pa�in,�se�ven�pa�-

tients�no�ted�sli�ght�pa�in�(in�cre�asing�after�exer�tion)�and

the�re�ma�ining 31�pa�tients�had�no�pa�in.

The� UKA� pro�ce�du�re� was� ra�ted� „unsa�tis�fac�to�ry”

by 4�pa�tients,�and 6�pa�tients�re�por�ted�„so�me�im�pro�ve�-

ment”,�whi�le 32�pa�tients�ra�ted�the�ir�expe�rien�ce�„ve�ry

go�od”�or�„go�od.”�

In� ra�dio�gra�phic� re�sults,� the�ave�ra�ge�pre�ope�ra�ti�ve

de�for�mi�ty� (in� stan�ding� po�si�tion� in� all� pa�tients),

was 10o�of�va�rus,�com�pa�red�to 4o�va�rus�po�sto�pe�ra�ti�-

ve�ly.�Ra�dio�lu�cen�cy�aro�und�the�ti�bial�com�po�nent�ap�-

pe�ared� in 5�ca�ses,�but� in�on�ly 2�ca�ses�was�pro�gress
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Fig.�3.�The�same�patient�10�years�after�surgery.�Signs�of�loosening�of�the�implant's�tibial�component.�The�patient�did

not�consent�to�implant�replacement

Fig.�2.�The�same�patient�after�surgery�(UKA)



ob�se�rved.� Evi�den�ce� of� pro�gress� of� oste�oar�th�ri�tis� in

the�op�po�si�te�com�part�ment�was�no�ted�in 1�ca�se.�Pa�tel�-

lo�-fe�mo�ral�jo�int�ar�th�ri�tis�was�ob�se�rved�in 1�ca�se�(ma�-

la�li�gn�ment�of�fe�mo�ral�com�po�nent).�

We�did�ob�se�rve�so�me�cli�ni�cal�com�pli�ca�tions.�Po�-

sto�pe�ra�ti�ve X rays�re�ve�aled 1�ca�se�of�fe�mo�ral�com�po�-

nent�ma�la�li�gn�ment� and� one 2o� val�gus� hy�per�cor�rec�-

tion.�In 4�ca�ses�we�ob�se�rved�de�ep�ve�no�us�throm�bo�sis.

Eve�ry� ca�se� was� tre�ated� with� low�mo�le�cu�lar�-we�ight

he�pa�rin�wi�tho�ut�long�-term�con�se�qu�en�ces.�The�re�we�re

no� in�fec�tions.�Among� the�abo�ve�-men�tio�ned�com�pli�-

ca�tions,�on�ly 4�ca�ses�re�sul�ted�in�bad�HSS�sco�re�re�sult.

All�of�the�se�had�re�qu�ired�re�vi�sion�from�UKA�to�TKA.

DI SCuS SIOn

The�long�term�out�co�mes�we�fo�und�after�uni�com�-

part�men�tal� knee� ar�th�ro�pla�sty� sho�uld� be� re�gar�ded� as

ful�ly�sa�tis�fac�to�ry.�An�im�plant�su�rvi�vor�ship�ra�te�abo�-

ve 80%�over 11�years�of�fol�low�-up�is�sli�gh�tly�lo�wer

than�the�fi�gu�res�gi�ven�by�the�im�plant's�in�ven�tors,�as

well�as�by�other�au�thors�[3,5,7,9,13,14,15,16,17].�How�-

e�ver,�we�fo�und�se�ve�ral�pu�bli�ca�tions�re�por�ting�si�mi�lar

re�sults� [6].�Our� ana�ly�sis� of� the� pro�ce�du�res� ap�plied,

with�re�spect�to�po�or�re�sults,�cle�ar�ly�re�ve�als�that�com�-

pli�ca�tions�can�ap�pe�ar�at�eve�ry�sta�ge.� In�all�pa�tients,

strict�qu�ali�fi�ca�tion�cri�te�ria�we�re�ap�plied.�The�age�cri�-

te�rion�was� stric�tly�ob�se�rved�except� for� two�pa�tients

with�po�st�trau�ma�tic� ar�th�ro�sis�of� the�me�dial� com�part�-

ment.�The�cri�te�ria�per�ta�ining�to� the�con�di�tion�of� the

pa�tel�lo�-fe�mo�ral� jo�int�and�al�so� the� la�te�ral�knee�com�-

part�ment�we�re�li�ke�wi�se�stric�tly�ob�se�rved.�In�all�ca�ses,

pro�per�thick�ness�of�jo�int�car�ti�la�ge�was�the�ma�in�cri�te�-

ria,� as� well� as� lack� of� rheu�ma�to�id� and� in�fla�ma�to�ry

pro�ces�ses� in� the� jo�int.� It� sho�uld�be� stres�sed� that�we

do not�sha�re�the�opi�nion�expres�sed�by�so�me�au�thors,

that�mi�nor�pa�tho�lo�gies�of�the�pa�tel�la's�me�dial�sur�fa�ce

pre�sent�no�dif�fi�cul�ties�for�UKA�[8,10,18,19].�Cer��ta�in�-

ly,�after�limb�axis�cor�rec�tion,�pa�tel�la�trac�king�was�im�-

pro�ved,�and�the�ob�se�rved�pa�tho�lo�gi�cal�chan�ges�sho�-

uld�re�so�lve�after�re�duc�tion�of�we�ight�lo�ad.�Mo�re�over,

they�sho�uld�not�gi�ve�so�me�of�the�cli�ni�cal�si�gns,�such
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Fig.�4.�The�same�patient�with�fractured�medial�condyle�12�years�after�surgery.�TKA�was�performed�as�a�final�solution



as�pa�in.�Ho�we�ver,� it� is�ve�ry� im�por�tant� to� re�mem�ber

that�the�se�spe�ci�fic�chan�ges�wo�uld�be�ir�re�ver�si�ble�and

pro�gres�si�ve�in�re�spect�to�the�pa�tel�la's�po�or�va�scu�la�ri�-

za�tion.�

In�view�of�the�fo�re�go�ing,�we�con�si�der�the�abo�ve�-

-li�sted�qu�ali�fi�ca�tion�cri�te�ria�to�be�cor�rect�in�re�la�tion�-

ship� to� limb�axis�cor�rec�tion�and�the�knee's� ran�ge�of

mo�tion�after 11�years�of�fol�low�up.

Our�ana�ly�sis�of�ali�gn�ment�re�ve�aled�that�evi�den�tly

po�or�po�si�tio�ning�of�the�im�plant�was�per�for�med�in�two

ca�ses�(in�one�ca�se,�ma�la�li�gn�ment�of�fe�mur,�and�in�the

other,� evi�dent�hy�per�cor�rec�tion�of� the� axis).�This� re�-

sul�ted� in� ear�ly� to�tal� knee� re�pla�ce�ment,� be�cau�se� of

pro�gres�si�ve� pa�tho�lo�gi�cal� chan�ges� in� other� com�part�-

ments.�The�com�pli�ca�tions�we�li�sted�sho�uld�be�lin�ked

to�the�lack�of�expe�rien�ce�with�this�ty�pe�of�im�plant,�gi�-

ven�that�the�se�pro�ce�du�res�we�re�be�ing�per�for�med�for

the� first� ti�me.�The�re�gres�sion�of�pa�in,� fast� im�pro�ve�-

ment�of�ran�ge�of�mo�tion,�and�the�lack�of�re�cur�ren�ce

of�fle�xion�con�trac�tu�re�cau�sed�so�me�pa�tients�to�ove�re�-

sti�ma�te�tre�at�ment�out�co�me�ac�cor�ding�to�the�HSS�sco�re.

When�we�com�pa�red�the�gro�up�of�eight�pa�tients�with

post�-trau�ma�tic� ar�th�ro�sis� of� the�me�dial� com�part�ment

to�the�others,�we�fo�und�no�si�gni�fi�cant�dif�fe�ren�ces.�In

this�gro�up�of�pa�tient�(po�st�trau�ma�tic)�the�re�se�em�to�be

con�si�de�ra�ble�cor�rec�tion�of�the�limb�axis�in�ca�ses�with

de�pres�sed�and�in�cor�rec�tly�he�aled�ar�th�ro�tic�con�dy�les.

The�pro�gress�of�pa�tho�lo�gi�cal�chan�ges�in�the�la�te�-

ral�com�part�ment�can�be�con�si�de�red�a re�sult�of�over�lo�-

ading,�or�as�a long�-term�ef�fect�of�post�-trau�ama�tic�da�-

ma�ge�to�the�car�ti�la�ge�(the�re�was�one�such�ca�se�from

the�gro�up�with�po�st�trau�ma�tic�ar�th�ro�sis).�Ano�ther�po�-

ssi�ble� expla�na�tion� is� im�mu�no�lo�gi�cal� de�struc�tion� of

the� car�ti�la�ge� by� po�ly�ethy�le�ne� con�cre�ments.� The�se

me�cha�ni�sms�ha�ve�be�en�di�scus�sed�by�We�ale�et�al.�and

Ar�gen�son�and�O'Con�nor�[8,13].

It� is� es�sen�tial� to� no�te� that� the� va�rus� re�duc�tion

from 10°�to 5°�can�be�clas�si�fied�as�un�der�cor�rec�tion.

Se�ve�ral�au�thors�ha�ve�em�pha�si�zed�the�ne�ed�for�un�der�-

cor�rec�tion�of�the�de�for�mi�ty�in�UKA�to�avo�id�ra�pid�de�-

ge�ne�ra�tion� in� the� re�ta�ined� com�part�ment.�We� sho�uld

men�tion,�ho�we�ver,�that�the�gre�at�ad�van�ta�ge�of�UKA

is� the� fact� that� pa�tient� has� re�ta�ined� knee� li�ga�ment

struc�tu�re,� and� thus� pro�prio�cep�ti�ve� sti�mu�la�tion� and

bio�me�cha�ni�cal�play�of�mo�ve�ment�ha�ve�not�be�en�de�-

stroy�ed�to�the�sa�me�extent�as�in�TKA.�This�pro�blem

has� al�so� be�en� men�tio�ned� by� other� au�thors� [8,9,10,

19,20].

Long� term� out�co�me� in� ca�ses� tre�ated� with� Oxford

II im�plants� using� tra�di�tio�nal� sur�gi�cal� tech�ni�qu�es� is

ge�ne�ral�ly�ve�ry�go�od,�tho�ugh�so�me�what�wor�se�than�in

pa�tients� tre�ated�with�mi�ni�mal�ly� in�va�si�ve� tech�ni�qu�es

[21,22].�The�com�pli�ca�tions�men�tio�ned�abo�ve�ha�ve�al�-

so� be�en� de�scri�bed� by� others� [23,24,25,26].� Si�gni�fi�-

can�tly,�this�was�the�first�gro�up�of 42�pa�tients�tre�ated

with� this� ty�pe� of� im�plant� in� our� ho�spi�tal.�Tech�ni�cal

er�rors� we�re� eli�mi�na�ted� due� to� the� in�cre�asing� expe�-

rien�ce�of�the�ope�ra�ting�sur�ge�ons.�The�de�ve�lop�ment�of

mi�ni�mal�ly� in�va�si�ve� tech�ni�qu�es� and�mo�dern� na�vi�ga�-

tion�sys�tems�will�pro�ba�bly�ma�ke�it�po�ssi�ble�to�achie�-

ve�much�bet�ter�re�sults�in�the�fu�tu�re�[21,22].�

COnC lu SIOnS

1.� The�long�-term�out�co�me�of�uni�com�part�men�tal�ar�-

th�ro�pla�sty�is�qu�ite�sa�tis�fac�to�ry�due�to�the�high�su�-

rvi�vor�ship�ra�te.

2.� Due�to�the�long�su�rvi�vor�ship�of�the�im�plants,�uni�-

com�part�men�tal�knee�ar�th�ro�pla�sty�can�be�con�si�de�-

red�as�the�de�fi�ni�ti�ve�tre�at�ment�in�a ca�re�ful�ly�se�lec�-

ted�gro�up�of�ol�der�pa�tients.
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