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Periprosthetic Fractures following Total Knee Arthroplasty
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Fig. 1. Periprosthetic fracture with a comminuted fracture in the medial cortex of the distal femur was fixed with dual locking plates using the mini-
mally invasive plate osteosynthesis (MIPO) technique. (A, B) Preoperative radiographs. (C, D) Postoperative radiographs. (E-G) Radiographs one

year after surgery.
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Fig. 3. Periprosthetic fracture of the proximal tibia was fixed with dual locking plates using the minimally invasive plate osteosynthesis (MIPO) tech-
nique. (A, B) Preoperative radiographs. (C, D) Postoperative radiographs. (E-G) Radiographs 1 year after surgery.

eh=9] 74 AE, o5 A fels, 7= A= t*b  genicular artery) 1A1AQ1 WS A7 Al &2 YA =,
Ql, ARt ZAA| 59 of2] AES IHE 4= kM 2 A 7 4 Al 255 W (lateral genicular artery) Q. 25
7 e 240 A9 Axut AA 7159 A (ntegrity), B9 EF 3ol £ARS QA =10 2] A7 Al Sh
S 140 ERA, dolgl= Zo] oFo| whet A CH &5 (inferior medial and lateral genicular vessels)©]
A2 e vl Agolq EY A8 9 Yugs 2] Beo 4L 4 B9k ofd dFEA o A &
=0 AAE, EE AAE 2 o2 A7 st et Hst AA AA7E -SEHEE e i ] o
A 12T 5 Ik 2 50| HSF2 ST B Aol &4 o] BT 5= glgo] gAY SlEe 29
FAQ D (maltracking), A1 7159] Fofl, &7 AgE2] FHZE IRt T A9 WA s e SVHIPIH, &
oj¢to] FHtE]o] Qli= ot SiA|ut ot Bgtat 5] 1o Fke} why RoutelA BAA] SRS A 11 9]
e & 5 hgFol Bt A9 o7 EX G & o] Mk whaby SAE B0 Yge o7 9]
7h AgtE F9 42 88.3%0A TSl Hax7] oA S A fels Aol AFelE& s (superior lateral
& 5lo] A& Aol Fols agit” genicular artery)®] @7 532 ZHsP] 99 SHZEEH
o Ak A& Fil 5t Zlo] FashH, AHA| Tk 7t

1. QI U 2|3 QlzH(causes and risk factors) 5 e EAEE Aol sk
Nt S AAR QIR EE YR & = A
EMB0 B T3 U, 29 QUL S5 330 AW wATO &40l 8 HAFL TYAA ZEY 99
=9 ¥ FE2 EME 9 o719 @ AR o]Foj & A & qdnk B SAMEE 115k oA S
F(ing) S B4 FFEY 2 @F TE2 E9 2 2§ ¥ (polymerization) © & Q13 Qo] ML %2 chul
& JW(midpatellar and polar vessels) 2. | Fly

= o]FolA ek 9] T 2% (°F 67.8°C)F Hol7HAl =W, Al =4, A
ojgfet ke £ AXghE Al S /iU AT 8o, I &40 = QI%t Ak (cytotoxic, lipolytic, thermal
2AFO 0

(medial parapatellar approach) Al 2442 1Al E&=d] 2] effects) T 22] W& ¢ AHALD &4 Qlek™ & 5 7)1&
A AA D L& At felek S5 €38 F48de- o e/l FAMK elE2 =255 49 daet 95
vascularization)ol] G- w|AA] Hrh’Y F&FMW(medial — oFETFO] Yglo] H 5= Qo] & T AEH A T U &



Journal of the Korean Fracture Society

Vol. 33, No. 1, January 2020

2L o) or oW Ml o of Hour N
ot oo ml o Il T @ﬂ.
MM iMaow_LmATha ,1_%,_&1@ﬂ o)
g < JJRCOT g 9f E oy X oo R oop o o
5§ WO NS 2 A e T e S
8% RO R LA B oK,
8 AR T T iy o M o @
£ W Lo w o g o
5 & N L W ok oy oo B
© = s o & mo X W
=) AR T o Ol of = oF
N — G &7 P K~ oy w X
= O XZ]L.FDT._._ E_,AL JTDI _N_E
52 O P R UTRCI A
2% e w2 x Po z [T L A
g q%zﬁ%@%ﬂ B o A B
25 o Bk By T R 2o op gy ¥ or o
cw N - X Mo _ gl =% WX
E2 GmToo kBl wT ERE
> % o oot ) NS N NN
L s TgpoEgXa® s P D
f Bgatiiliws 2Xaply
28 T mo o) B R T By Mo " o W Ho AT R
53 HI}EAEBL_,,_EXE@@”_% ® =K H DB o
28 e A T Sl e BT o R
s B oor X T Ro <P 5 R o= Y
£33 =N H T W I g W o o J,AT%
¥ g o g B A Moo= o7 &1 Woe A wm o
©S% " W EK T o U ROR o o T T Ne o
W T AT R OSF B2 o RN oy
Mo CYIRETOEE TG ROTL 0o R D =D
o o = o L BX PSR Nt e X0 RO Wy of T
o & 5 o w i & N W No o~ HU ool I i qo T or o mX
BN oy 8 W of WAWKNR ) = py s O - R 3 e S R R N
tH&eno_o@Wq}L_Zﬂp‘qm_mEom mLCTLONIV_ﬂNMﬂO&IAJ a8 5
B TS O o o = n —_ ol 1 o ﬂﬂ
EhspEgrdeowmplth XKgp™~gT3 o P oo b
I ol &0 N
ﬁ.ﬂl;}an,leﬂmi%w_mm___]ﬁmm %%@@H%M% moot N
SRRl D R § U AT Y E %l
N O N o R T o o= = . N )
ol By Fog S PETD S LIS T o= o
,l‘mﬂ‘thMW‘Ll .AT,IUEH:/JL@O,HOI E_H.A 1O_ﬂll ol 5
el T A R N 7o S ot
,0|:T7ﬁ<m_o,,.__|ho_a_u_EHTﬂe,MM,olL,_Mﬁ.m%.n_/ﬂ,__.o.M_. T ]OTHIO_@o‘mW HA_M‘u__/Iq
A N o N KRN S gy IR S A ° XM
En_m%mcfmumﬂmgﬂzoﬂMHL_LaMﬂm — o s Zm® T TR
Pl zmg Bz rme s E NP Do S Bl &g M
R g e BN TR g 2 TR oniroy BOOWET
crRCIN LT B AL T TR o TEpm Y gw o 2 T HE
Wy I mETHFTFsExe B F Boang ey 5 O
goqg WEE T H g PE gl E 8 BrmggygmLloom § 0Nz
b EH M TS H R e Py O R RoE g B T = - Yy
RERHELL iR Eng BN % FroxRoumed Mo oot
T Pg Edhygrmeoe Sl B Bg Prog Yoo ® OFF
RORL oP I D R R BERT o RS A B oM Hu ~N M O o ol B OB Mo B m IR

=

T

3 ol mhet 21k

=27}

olch(Fig. 4.2 ) A
A| A< (resection

< dhE R

=

Aq2h £

Z]
S|

AN
T=

]

H
arthroplasty), €7 A7

il
58



o] —37]-6 U gloq o]o]
= 2 B7keln ik, 29 A2 AstE Ao A
gzto] o], By

B3] S151e] A2 P2 B3 o w5
&4 AR PR $44 RS o 4 9 o 1ge

Astel 2719] B L5 BPL ERgh ST SE
2 QI8 AT 4 g 20T 1D 5O FHFS ol
Slal AEe »oH S Aol 2 AEE 7 4
Otk o] AL AT F9] TS YR, BF, &7
T o] 17he] 9190 9 91F QA £F 9 2 Az

ORCID

o]HZ, https://orcid.org/0000-0002-1548-5691
A, hetps://orcid.org/0000—-0002-2055-6458

References

1. Dennis DA Periprosthetic fractures following total knee arthro—
plasty. Instr Course Lect, 50: 379-389, 2001.

2. Cordeiro EN, Costa RC, Carazzato JG, Silva Jdos S: Peripros—
thetic fractures in patients with total knee arthroplasties. Clin
Orthop Relat Res, (252): 182-189, 1990.

3. Engh GA, Ammeen DJ: Periprosthetic fractures adjacent to total
knee implants: treatment and clinical results. Instr Course Lect,
47: 437-448, 1998.

4. Chen F, Mont MA, Bachner RS: Management of ipsilateral su—
pracondylar femur fractures following total knee arthroplasty. |
Arthroplasty, 9: 521-526, 1994,

5. Figgie MP, Goldberg VM, Figgie HE 3rd, Sobel M: The results
of treatment of supracondylar fracture above total knee arthro—
plasty. J Arthroplasty, 5: 267-276, 1990.

6. Rorabeck CH, Taylor JW: Periprosthetic fractures of the femur
complicating total knee arthroplasty. Orthop Clin North Am,
30: 265277, 1999.

7. Ritter MA, Faris PM, Keating EM: Anterior femoral notching
and ipsilateral supracondylar femur fracture in total knee ar—
throplasty. J Arthroplasty, 3: 185-187, 1988.

8. Scott RD: Anterior femoral notching and ipsilateral supracon—
dylar femur fracture in total knee arthroplasty. ] Arthroplasty, 3:

10.

11.

12.

13.

14.

15.

16.

17.

19.

20.

21.

22.

Periprosthetic Fractures
Byung Hoon Lee and Jae Ang Sim

381, 1988.

Bonutti PM, Dethmers D, Ulrich SD, Seyler TM, Mont MA:
Computer navigation—assisted versus minimally invasive TKA:
benefits and drawbacks. Clin Orthop Relat Res, 466: 2756~
2762, 2008.

Culp RW, Schmidt RG, Hanks G, Mak A, Esterhai JL Jr, Hep—
penstall RB: Supracondylar fracture of the femur following
prosthetic knee arthroplasty. Clin Orthop Relat Res, (222): 212-
222, 1987.

Su ET, DeWal H, Di Cesare PE: Periprosthetic femoral fractures
above total knee replacements. ] Am Acad Orthop Surg, 12: 12—
20, 2004,

Kim K1, Egol KA, Hozack W], Parvizi J: Periprosthetic fractures
after total knee arthroplasties. Clin Orthop Relat Res, 446: 167
175, 2006.

Bong MR, Egol KA, Koval KJ, et al: Comparison of the LISS
and a retrograde—inserted supracondylar intramedullary nail for
fixation of a periprosthetic distal femur fracture proximal to a
total knee arthroplasty. J Arthroplasty, 17: 876-881, 2002.

Cain PR, Rubash HE, Wissinger HA, McClain EJ: Periprosthetic
femoral fractures following total knee arthroplasty. Clin Orthop
Relat Res, (208): 205-214, 1986.

Ostrum RF, Geel C: Indirect reduction and internal fixation
of supracondylar femur fractures without bone graft. ] Orthop
Trauma, 9: 278-284, 1995.

Bolhofner BR, Carmen B, Clifford P: The results of open reduc—
tion and Internal fixation of distal femur fractures using a bio—
logic (indirect) reduction technique. J Orthop Trauma, 10: 372—
377, 1996.

Krettek C, Schandelmaier P, Miclau T, Tscherne H: Minimally
invasive percutaneous plate osteosynthesis (MIPPO) using the
DCS in proximal and distal femoral fractures. Injury, 28 Suppl 1:
A20-A30, 1997.

. Russell GV Jr, Smith DG: Minimally invasive treatment of distal

femur fractures: report of a technique. J Trauma, 47: 799-801,
1999.

Ricci WM, Loftus T, Cox C, Borrelli J: Locked plates combined
with minimally invasive insertion technique for the treatment of
periprosthetic supracondylar femur fractures above a total knee
arthroplasty. ] Orthop Trauma, 20: 190-196, 2006.

Farouk O, Krettek C, Miclau T, Schandelmaier P, Guy P,
Tscherne H: Minimally invasive plate osteosynthesis: does per—
cutaneous plating disrupt femoral blood supply less than the
traditional technique? ] Orthop Trauma, 13: 401-406, 1999.
Herrera DA, Kregor PJ, Cole PA, Levy BA, Jonsson A, Zlo—
wodzki M: Treatment of acute distal femur fractures above a
total knee arthroplasty: systematic review of 415 cases (1981-
2006). Acta Orthop, 79: 22-27, 2008.

DiGioia AM 3rd, Rubash HE: Periprosthetic fractures of the fe—
mur after total knee arthroplasty. A literature review and treat—

59



Journal of the Korean Fracture Society
Vol. 33, No. 1, January 2020

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

60

ment algorithm. Clin Orthop Relat Res, (271): 135-142, 1991.
Frigg R, Appenzeller A, Christensen R, Frenk A, Gilbert S,
Schavan R: The development of the distal femur Less Invasive
Stabilization System (LISS). Injury, 32 Suppl 3: SC24-SC31,
2001.

Zlowodzki M, Williamson S, Cole PA, Zardiackas LD, Kregor
PJ: Biomechanical evaluation of the less invasive stabiliza—
tion system, angled blade plate, and retrograde intramedullary
nail for the internal fixation of distal femur fractures. ] Orthop
Trauma, 18: 494-502, 2004.

Murrell GA, Nunley JA: Interlocked supracondylar intramedul—
lary nails for supracondylar fractures after total knee arthroplas—
ty. A new treatment method. J Arthroplasty, 10: 37-42, 1995.
Lee SS, Lim SJ, Moon YW, Seo JG: Outcomes of long retro—
grade intramedullary nailing for periprosthetic supracondylar
femoral fractures following total knee arthroplasty. Arch Orthop
Trauma Surg, 134: 47-52, 2014.

Pelfort X, Torres—Claramunt R, Hinarejos P, Leal J, Gil-
Gonzalez S, Puig L: Extension malunion of the femoral com-
ponent after retrograde nailing: no sequelae at 6 years. ] Orthop
Trauma, 27: 158-161, 2013.

Jabczenski FF, Crawford M: Retrograde intramedullary nailing
of supracondylar femur fractures above total knee arthroplasty.
A preliminary report of four cases. J Arthroplasty, 10: 95-101,
1995.

Rolston LR, Christ DJ, Halpern A, O’Connor PL, Ryan TG,
Uggen WM: Treatment of supracondylar fractures of the femur
proximal to a total knee arthroplasty. A report of four cases. ]
Bone Joint Surg Am, 77: 924-931, 1995.

McLaren AC, Dupont JA, Schroeber DC: Open reduction inter—
nal fixation of supracondylar fractures above total knee arthro—
plasties using the intramedullary supracondylar rod. Clin Orthop
Relat Res, (302): 194-198, 1994.

Maniar RN, Umlas ME, Rodriguez JA, Ranawat CS: Su—
pracondylar femoral fracture above a PFC posterior cruciate—
substituting total knee arthroplasty treated with supracondylar
nailing. A unique technical problem. J Arthroplasty, 11: 637-
639, 1996.

Freedman EL, Hak DJ, Johnson EE, Eckardt JJ: Total knee
replacement including a modular distal femoral component in
elderly patients with acute fracture or nonunion. J Orthop Trau—
ma, 9: 231-237, 1995.

Felix NA, Stuart MJ, Hanssen AD: Periprosthetic fractures of
the tibia associated with total knee arthroplasty. Clin Orthop
Relat Res, (345): 113-124, 1997.

Rand JA, Coventry MB: Stress fractures after total knee arthro—
plasty. ] Bone Joint Surg Am, 62: 226-233, 1980.

Stuart MJ, Hanssen AD: Total knee arthroplasty: periprosthetic
tibial fractures. Orthop Clin North Am, 30: 279-286, 1999.
Born CT, Gil JA, Johnson JP: Periprosthetic tibial fractures. ]

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51

52.

53.

Am Acad Orthop Surg, 26: el67-¢172, 2018.

Ruchholtz S, Tomas ], Gebhard F, Larsen MS: Periprosthetic
fractures around the knee—the best way of treatment. Eur Or—
thop Traumatol, 4: 93-102, 2013.

Haller JM, Kubiak EN, Spiguel A, Gardner MJ, Horwitz DS:
Intramedullary nailing of tibial shaft fractures distal to total knee
arthroplasty. ] Orthop Trauma, 28: €296-¢300, 2014.

Abbas AM, Morgan—Jones RL: Revision total knee arthroplasty
for failure of primary treatment of periprosthetic knee fractures.
J Arthroplasty, 29: 1996-2001, 2014.

Berger RA, Meneghini RM, Jacobs JJ, et al: Results of uni—
compartmental knee arthroplasty at a minimum of ten years of
follow—up. J Bone Joint Surg Am, 87: 999-1006, 2005.

Seeger JB, Jaeger S, Rohner E, Dierkes H, Wassilew G, Clarius M:
Treatment of periprosthetic tibial plateau fractures in unicom—
partmental knee arthroplasty: plates versus cannulated screws.
Arch Orthop Trauma Surg, 133: 253-257, 2013.

Preston S, Somerville L, Lanting B, Howard J: Are nucleated cell
counts useful in the diagnosis of infection in periprosthetic frac—
ture? Clin Orthop Relat Res, 473: 22382243, 2015.

Berry DJ: Epidemiology: hip and knee. Orthop Clin North Am,
30: 183-190, 1999.

Ortiguera CJ, Berry DJ: Patellar fracture after total knee arthro—
plasty. ] Bone Joint Surg Am, 84: 532-540, 2002.

Meding JB, Fish MD, Berend ME, Ritter MA, Keating EM:
Predicting patellar failure after total knee arthroplasty. Clin Or—
thop Relat Res, 466: 2769-2774, 2008.

Gross AE: Periprosthetic fractures of the knee: puzzle pieces. |
Arthroplasty, 194 Suppl 1): 47-50, 2004.

Tharani R, Nakasone C, Vince KG: Periprosthetic fractures af—
ter total knee arthroplasty. ] Arthroplasty, 20(4 Suppl 2): 27-32,
2005.

Parvizi J, Kim KI, Oliashirazi A, Ong A, Sharkey PF: Peripros—
thetic patellar fractures. Clin Orthop Relat Res, 446: 161-166,
2006.

Ritter MA, Herbst SA, Keating EM, Faris PM, Meding JB:
Patellofemoral complications following total knee arthroplasty.
Effect of a lateral release and sacrifice of the superior lateral ge—
niculate artery. ] Arthroplasty, 11: 368-372, 1996.

Tria AJ Jr, Harwood DA, Alicea JA, Cody RP: Patellar fractures
in posterior stabilized knee arthroplasties. Clin Orthop Relat
Res, (299): 131-138, 1994.

Lynch AF, Rorabeck CH, Bourne RB: Extensor mechanism
complications following total knee arthroplasty. ] Arthroplasty,
2: 135-140, 1987.

Grace JN, Sim FH: Fracture of the patella after total knee ar—
throplasty. Clin Orthop Relat Res, (230): 168-175, 1988.
Clayton ML, Thirupathi R: Patellar complications after total
condylar arthroplasty. Clin Orthop Relat Res, (170): 152-155,
1982.



54.

35.

56.

5T

58.

59.

Willert HG, Ludwig J, Semlitsch M: Reaction of bone to meth—
acrylate after hip arthroplasty: a long—term gross, light micro—
scopic, and scanning electron microscopic study. ] Bone Joint
Surg Am, 56: 1368-1382, 1974,

Marmor L: Technique for patellar resurfacing in total knee ar—
throplasty. Clin Orthop Relat Res, (230): 166-167, 1988.
Reuben JD, McDonald CL, Woodard PL, Hennington LJ: Effect
of patella thickness on patella strain following total knee arthro—
plasty. ] Arthroplasty, 6: 251-258, 1991.

Bourne RB: Fractures of the patella after total knee replacement.
Orthop Clin North Am, 30: 287-291, 1999.

Windsor RE, Scuderi GR, Insall JN: Patellar fractures in total
knee arthroplasty. ] Arthroplasty, 4 Suppl: S63-567, 1989.

Healy WL, Wasilewski SA, Takei R, Oberlander M: Patellofem—

oral complications following total knee arthroplasty. Correlation

60.

61.

62.

63.

Periprosthetic Fractures
Byung Hoon Lee and Jae Ang Sim

with implant design and patient risk factors. J Arthroplasty, 10:
197-201, 1995.

Larson CM, McDowell CM, Lachiewicz PF: One—peg versus
three—peg patella component fixation in total knee arthroplasty.
Clin Orthop Relat Res, (392): 94-100, 2001.

Hozack W], Goll SR, Lotke PA, Rothman RH, Booth RE Jr.:
The treatment of patellar fractures after total knee arthroplasty
Clin Orthop Relat Res, (236): 123-127, 1988.

Keating EM, Haas G, Meding JB: Patella fracture after post
total knee replacements. Clin Orthop Relat Res, (416): 93-97,
2003.

Parvizi J, Seel M], Hanssen AD, Berry DJ, Morrey BF: Patellar
component resection arthroplasty for the severely compromised
patella. Clin Orthop Relat Res, (397): 356-361, 2002.

61



