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The Causes of Revision Total Knee Arthroplasty
Woo-Shin Cho, M.D., Yoon-Seok Youm, M.D.*, and Byung-Se Yang, M.D.

Department of Orthopedic Surgery, Asan Medical Center, Ulsan University Hospital*, Ulsan,
Ulsan University College of Medicine, Seoul, Korea

Purpose: To assess the causes of revision total knee arthroplasty (TKA).
Materials and Methods: The causes of 90 revision total knee arthroplasties were analyzed in 84

patients between December

1996 and June 2006. The patients’

history, medical records and

radiographs were reviewed in order to detect the main cause of failure of the primary TKA.

Results: The causes of revision TKA are as follows: 34 infections (37.8%), 26 loosenings (28.9%),
17 polyethylene wears or breakages (18.9%), 5 stiffness (5.6%), 4 polyethylene dislocations (4.4%),
2 patellar dislocations (2.2%), 1 patellar component failure and 1 instability (1.1%). The mean interval
from the index operation to the revision surgery was 59 months (1 month-20 years).

Conclusion:

Infection was the most common causes of revision TKA followed by loosening, wear

or breakage of the polyethylene, stiff knee, and dislocation of the polyethylene.
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Table 1. The Cause of the Revision Total Knee Arthroplasty

Cause No. of knees (%)
Infection 4 (37.8)
Loosening 6 (28.9)
Polyethylene wear or breakage 17 (18.9)
Ankylosis 5 (5.6)
Polyethylene dislocation 4 (4.4)
Patellar dislocation 2 (2.2
Patella component failure 1(1.1)
Instability 1(1.])
Total 90 (100)

Table 2. Duration until Revision according to the Causes

Cause Duration (month)

Infection 25 (3-120)
Loosening 99 (36-146)
Polyethylene wear or breakage 92 (12-240)
Ankylosis 26 (15-60)
Polyethylene dislocation 26 (1-120)
Patellar dislocation 30 (13-48)
Patella component failure 82

Instability 6

217

2. Mixlek=e| Aol e 2M

Aol ISd 3dooM = Y ed A
o2 EFyPA Fa ol 284, o4 & WAyt
Aol 39, FutEolE HHHol 29, ZAA &
A2 ehs & AT o f AL A S50
A57F 1ol glet, A Geol S 4
Al 2% 1(Cushing syndrome) 2.2 AH|
StaL QI A7t 19, v AIRASE S84 AL
=7 NNE A7 Z7F 19 ASiTt, AR 7t
29 717+e B 249 1E@EHYE-104)0]9oH, o]
% 991(26.5%)7F 370 ol el 271 74, 23(67.6%)
7k 3704 o] %) wHg e, YU A 200(5,9%)= ¥V &
A A Aot #3E 159 (44.1%) A A=

o MRSA (methicillin—resistant staphylococcus
aureus)”} 79|, MSSA (methicillin—sensitive staphy—
lococcus aureus), MSSE (methicillin—sensitive sta—
phylococcus epidermidis) 7} Z+2F 29, MRSC (methi—
cillin—resistant staphylococcus cohnii), Escherichia
coli, Burkholderia cepacia 18 1 Tuberculosis’} Z+
ZF 1o0] 1AL Y A] 199)(55,9%) ol A= a7 5750l
=4 okokeh, Aee 21X ESRS Hat 53,9 mm/hr
(4—104) CRP+= 3.1 mg/dl (0.1-29.1)2 iﬂ-ﬂ Q13

1, WBC scan A|3Jst 970 A B5FE oFA] wkS-

%EP.

A=Y afe7r B 26““01]/\1'“ A%
X”’j«] a5 B 97 139, &84

Sz, E0E FAEE B ATt

E}. A2} Al AW

by ot
i)
ox, 19

Mt lo ¢ o

)

o]N Ob-&ﬂ
N %3
= r_‘lr

lo

=3

1

NES AREiA L3t %71 234,
ARESHA] o2 A7 3o GiTh AEE 2 HEE 2R
A e ade Bl 9730l 9laL, Y A] 139 &
8olof K= A, Sl A= tiE ol At s a7
of Uetith, UA} Al AHESHAE 7] Akl
o HEFo] 259, Aol 19%ict, YA g&7tA 2
7172 B 84 3L (3124 27 Y)olglon, 2
YRlo & A ehes ATt A9 A dFA4=(BMI,
body mass index)= 25,1090, g7} TEE 9
A% 2812 95 2to]& HITH(p=0.00).
Eejolddlef npre} shio] QI 174 F 6ol A
Eejo ot &4fo] =gtE o] QlglaL, YA 119
s

o A9 e U ABR AYBY S0 Fursol



218

HQl A7 9913, 5o
onf, 1oofA= &4
o) 9ol siet xﬁﬂ%mu e BE 1 )
A(18-20W)0lsick. B 44 AHE ZIFES MG
I (Miller—Galante I, Zimmer)o] 84, AGC (Ana—
tomically Graduated Component, Biomet)7} 49,
MG I (Miller—Galante II, Zimmer), LCS (Low Contact
Stress, Depuy)7} 212 2], Duracon (Duracon, stry—
ker)©] 101]“‘4

)
o,
Ex
. Mo
offl
)
H

ofr
un

o i mx

o
N

; 4
7k 29, Frobel2Ad Aol 1o Ll
Eejolgde B AAY 49 %, 39 mobile
bearing 4= (LCS, Depuy)d] o]d HEl AARQI]
1223 meniscal bearingS A3 7
AL ZelRAE 35 4
ALbph 244 e

Ho ox

9.
pass
pas
r,
o =
2,
10

TR L0 ATHE
Z, AR vhe, §Y, 79,
25 sl g, 9B 7

I 4dE qtEste A

& 7ot} Fehring
J, TAHE 4

o i

e md ofn % bty e
ot
> HU
o
N
o,
rr
oL
rE
o
K0

ool

i)

o 17
Do)

ofrt
O
o M
o
<t
(o, -
e
o
$5<)
o
) o

o2y
o g m =
-4 e ST
2 = T
> oX, ﬁ
K1 * 1o
N ikt {0
=~ o E‘g
- Mo

Y
o o2

oy

A7l mekA 7]

w4, 0
B4 Y AYOR U 4

X oox of 1
of
—_

fr
b rlr
N oo
N
N
o2
3
©
_—%
o
X,
N
N
3
©
[\
w
a2
]
2,

=2 L

—V; oy
-

—

Ut

2

2

70 Ao g F271 EAH
Ol% 12994 staphylococcus7t WER 743
5 EYQI, MRSAY &% 129 F 7o 23}
+57F 40l HA & A$e 19492 ®E, WBC
scan 9 WAL AFO 2 TS fE 5= QT Azrks
& 99mTe—HMPAO WBC scans AAL7} 80|38}
PO AL FEF 2 gl A o] glon, Wolf
100 7ted o] Attol 9lof 97.7%2] WZHE S 96,8%9)
o|l=g HuslAct Wy AL &7] gt E4ofA

o Ri(predlsposmg factor) o] Gk
HEE Eoﬂ 01,]. 574]51-24 _4_41— 11-7\] 3}

lo o
e B

¥ 0
£

ol

Oof

o
>~
>
oo w2

Friedman®t Poss”= AJx|349] 744 &3k 99
A& 27] sflgeta stgloy o] Uz & A9

SR
32 4g g BN 45, Adee) 1% i)
2 Ed B0 Qs FEF 65 Hok o AR
o) t) Al upw S5} Asto] Yok 8413, Dorr 57
T ARIES B AU 0|9k A Fad %J.Jfli
ANt 2 Aol A% 260 % 139(50.0%) A &
3 o] I o] & &7 Beo] OI% zi At
29 270 qE e &g o
o7 9l uh B AFe|AE Y5sd 45° 23 Mer—
chant viewoldl &7E AAtzto] 5= o4 - A9t
1790 4 = gk, w_ Mulhall 57} Sharkey 5"

2yRY w2 o

S ANFEA TAUE DS AU A4S AUE 1%
& % A9r} 4282 olg B0 it sk
B A7olA L el A9 sefeld FANE 37
2 2 ool PAWEGS A

A A97k gglot, o
Psroed o 4 glo] BA A B,
Zelo g mhEs Hx 4
g o, od) AHgsto] nhzt
szt 2710 i ol
A a0k HABS TR ) 4P Y 4 B
Aolgale) £A, tAel Fo %y :
2 A7 NE Seo|gae] vt 9)
74549 olufol WAfeh 37| ohmsios, 174 5 ool
e A3 24 AL BYw, selold 27 ez
B4 HEE Bol 44 47171 2 AL ATHAL A

o2 FHH 5o A o] TEHALY oA

ﬂJl



o
2 o
rﬂ S
(o]
rie
e
o,
% Ui
o
70 o
<k i
2
mH Lo
g
i -
P t
(L, =
o &
NS
o
- [e]
o,
f‘h‘o‘ o |

[¢]

o
[
1o
10 o &orr o 2

‘Si?xi—‘lb} FHo| HH5HA ]ZLEM fﬂﬂ 4

st (conformity) o] o A= MG 12 AFE-SH
o, AGC 49| X 27| vpr7} #aE|o] Ze]of
oAl 9 o] Fadt 4 & A0RE H7Eg
=3 9 AAE Y EYARE Qe &5 A 2 HE
2] 3 vhmst Belol 9 Ao AREY @
o2 ois ol Aol A ol % TRt A

Eb=

N
-

> o L

]

rlo
2

o

J-=mobile bearingo|A & 4
AN E Z 49 F 3o A
O}Oﬂq_ —7H% ApQ] B o] wha o AbolE o] A 1
I} Feo] o B Lo A 149 PRC (Press Fit
Condylar, Johnson & Johnson) 7)ol A w483}ttt

Ei

F

ox rr

l:l i
[e]
0,

-

2 &

S Ahad] A gl Al weker 1o
o2 A= s, ETolEd vk ¥ ke S
A 7, ZEoEde g4 59 &l o 7HA]
A QA 5 et nhEE RAYYER AT e &7
oF gelo] WAL, vt of7]olltk Z2joddle] A2}
kel #dol Sl AR FAEH.

1. Bartel DL, Bicknell VL, Wright TM: The effect of con-
formity, thickness, and material on stresses in ultra-high mo-
lecular weight components for total joint replacement. | Bone
Joint Surg Am, 68: 1041-1051, 1986.

2. Dorr LD, Conaty JP, Schreiver R, Mehne DK, Hull D:
Technical factors that influence mechanical loosening of total
knee arthroplasty. In: Dorr LD ed. The knee. Baltimore, Uni-
versity Park Press: 125-135, 1985.

10.

11.

12.

13.

14.

15.

16.

219

. Emmerson KP, Moran CG, Pinder IM: Survivorship

analysis of the Kinematic Stabilizer total knee replacement: a 10-
to 14-year follow-up. | Bone Joint Surg Br, 78: 441-445, 1996.

. Fehring TK, Odum S, Griffin WL, Mason ]B, Nadaud

M: Early failures in total knee arthroplasty. Clin Orthop Relat
Res, 392: 315-318, 2001.

. Friedman RJ, Poss R: Revision total knee arthroplasty in patients

with osteoarthritis. Rheum Dis Clin North Am, 14: 537-544, 1988.

. Gross AE: Revision total knee arthroplasty of bone grafts versus

implant supplementation. Orthopedics, 20: 843-844, 1997.

. Haas SB, Insall JN, Montgomery W 3rd, Windsor RE:

Revision total knee arthroplasty with use of modular compo-
nents with stems inserted without cement. | Bone Joint Surg
Am, 77: 1700-1707, 1995.

. Hunter GA, Cameron HU, Welsh RP, Bailey WH: The natural

history of the failed knee replacement. Orthop Trans, 4: 389, 1989.

. Insall JN: Revision of total knee replacement. Instr Course

Lect, 35: 290-296, 1986.

Insall JN, Dethmers DA: Revision of total knee arthroplasty.
Clin Orthop Relat Res, 170: 123-130, 1982.

Mulhall K], Ghomrawi HM, Scully S, Callaghan JJ,
Saleh KJ: Current etiologies and modes of failure in total knee
arthroplasty revision. Clin Orthop Relat Res, 446: 45-50, 2006.
Pradhan NR, Gambhir A, Porter ML: Survivorship anal-
ysis of 3234 primary knee arthroplasties implanted over a
26-year period: a study of eight different implant designs.
Knee, 13: 7-11, 2006.

Ritter MA, Eizember LE, Fechtman RW, Keating EM,
Faris PM: Revision total knee arthroplasty. A survival anal-
ysis. | Arthroplasty, 6: 351-356, 1991.

Sharkey PF, Hozack W], Rothman RH, Shastri S, Jacoby
SM: Insall Award paper. Why are total knee arthroplasties
failing today? Clin Orthop Relat Res, 404: 7-13, 2002.
Tsao A, Mintz L, McRae CR, Stulberg SD, Wright T:
Failure of the porous-coated anatomic prosthesis in total knee
arthroplasty due to severe polyethylene wear. | Bone Joint Surg
Am, 75: 19-26, 1993.

Wolf G, Aigner RM, Schwarz T: Diagnosis of bone in-
fection using 99m Tc-HMPAO labelled leukocytes. Nucl Med
Commun, 22: 1201-1206, 2001.



220

=225 -
2 x-
=

CHAM QI HiEH: 1006 12

21k

17 (18.9%),
7
Ae:

M1 Hof: :

2006 6 84

34 (37.8%), 26 (28.9%),
5 (5.6%), 4 (4.4%),
1 (L1%) . 43
4 11 @ -20)

, 90

2 (2.2%)





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


