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Midterm Results of Treatment with a Retrograde Nail for Periprosthetic Fractures of the
Femur Following Total Knee Arthroplasty

Kyung-Taek Kim, M.D., Jin-Hun Kang, M.D., Lih Wang, M.D., Jae-Sung Hwang, M.D.
Department of Orthopedic Surgery, College of Medicine, Donga University, Busan, Korea

Purpose: To analyze the midterm results of the treatment with a retrograde nail for periprosthetic fractures of the femur following
total knee arthroplasty.

Materials and Methods: Between Jan 1998 and Jan 2004, 11 cases in 11 patients were treated for the periprosthetic fractures
following total knee arthroplasty. The mean follow-up was 42.0 (30 ~98) months and the mean age was 66.0 (57 ~79) years
old. 2 were males and 9 patients were females. In all cases, retrograde nailing was done for the periprosthetic fractures.
Postoperative range of motion, HSS knee rating score, femorotibial angle, the time required for union, complications were
evaluated.

Results: Postoperative range of motion was 103.6° degrees on an average, HSS knee rating score was 83.5 points on an
average at the last follow up. The mean angulation on radiograph was valgus 6.3°. The mean time required for union was
4 months. One had a newly fracture line at proximal part of supracondylar fracture, but there was no significant in clinical
course. There was no prostheses required revision.

Conclusion: It appears that retrograde nail is a reliable surgical technique for periprosthetic fractures of the femur following
total knee arthroplasty with low complication rate. The midterm results in our study showed that none of the prostheses required
revision.
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Table 1. Summary of cases
* oyT T . . o
Interval be?tween TKA ROM (°) HSS' knee rating score Angulation (valgus®) Union time
Age/Sex and periprosthetic (months)
fracture (months) Preop Postop Preop Postop Preop Postop foonts
1. 57/F 10 130 105 91 85 7 7 4.0
2. 71/F 72 110 105 87 85 4 6 4.0
3. T9/F 18 100 100 86 81 5 5 5.0
4. 60/F 25 130 120 91 89 6 7 3.0
5. 71/F 72 120 110 89 86 6 6 4.0
6. 66/F 27 105 100 86 82 6 6 4.0
7. 12IM 14 110 100 88 82 4 5 3.5
8. 69/M 37 115 105 87 83 5 7 4.0
9. 69/F 15 100 90 86 83 7 7 35
10. 67/F 23 115 100 87 81 6 7 4.0
11. 65/F 38 115 105 89 82 5 6 4.5
Average 319 113.6 103.6 88.0 83.5 5.6 6.3 4.0

*TKA: Total knee arthroplasty, TROM: Range of motion, THss: Hospital for special surgery
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Fig. 1. Roentgenographic findings after supracondylar periprosthetic fracture

(A) Preoperative anteroposterior and lateral view

(B) Postoperative anteroposterior and lateral view

There was seen another fracture line on proximal part of femur postoperatively.
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Fig. 2. Roentgenographic find-
ings after supracondylar peripro-
sthetic fracture

(A) Preoperative anteroposte-
rior and lateral view

(B) Postoperative 4 months
anteroposterior and lateral view.
Bone union achieved at the
time of last follow-up.

19)

stem

. lesh



i=l
[l
e
0K
ita

12 =9 2E0M =2 W 228 Izl SJ| FA Z1 313

11 2,11)
( D2, :9 ) Depuy LCS (low
1 contact stress) 7 Aesculap
2 e-motion 3, Zimmer Nexgen
3 1
LCP
34)’ 30
Cup
Zehntner  Ganz”
10 80%
, Ritter ¥
7 =
1 —
(Less invasive Stabilization system; LISS) ,
2
H1Ed

1) Aaron RK, Scott R: Supracondylar fracture of the femur
4 after total knee arthroplasty. Clin Orthop Relat Res, 219:
291143 136-139, 1987.

2) Bong MR, Egol KA, Koval KJ, et al: Comparison of
the LISS and a retrograde-inserted supracondylar intra-
medullary nail for fixation of a periprosthetic distal femur
fracture proximal to a total knee arthroplasty. J Arhro-

30 plasty, 17: 876-881, 2002.

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

14 mm , 4) Cordeiro EN, Costa RC, Carazzato JG, Silva Jdos S:
Periprosthetic fractures in patients with total knee arthrop-
lasties. Clin Orthop Relat Res, 252: 182-189, 1990.

5) Culp RW, Schmidt RG, Hanks G, Mak A, Esterhai
JL Jr, Heppenstall RB: Supracondylar fracture of the



314

femur following prosthetic knee arthroplasty. Clin Orthop
Relat Res, 222: 212-222, 1987.

6) DiGioia AM 3rd, Rubash HE: Periprosthetic fractures
of the femur after total knee arthroplasty: a literature re-
view and treatment algorithm. Clin Orthop Relat Res,
271: 135-142, 1991.

7) Figgie MP, Goldberg VM, Figgie HE, Sobel M: The
results of treatment of supracondylar fracture above total
knee arthroplasty. J Arthroplasty, 5: 267-276, 1990.

8) Henry SL: Management of supracondylar fractures prox-
imal to total knee arthroplasty with the GSH supra-
condylar nail. Contemp Orthop, 31: 231-238, 1995.

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

10) Lesh ML, Schneider DJ, Deol G, Davis B, Jacobs CR,
Pellegrini VD Jr: The consequences of anterior femoral
notching in total knee arthroplasty. A biomechanical
study. J Bone Joint Surg Am, 82: 1096-1101, 2000.

11) Maniar RN, Umlas ME, Rodriguez JA, Ranawat CS:
Supracondylar femoral fracture above a PFC posterior
cruciate-substituting total knee arthroplasty treated with
supracondylar nailing, J Arthroplasty, 11: 637-639, 1996.

12) McLaren AC, Dupont JA, Schroeber DC: Open reduc-
tion internal fixation of supracondylar fractures above to-
tal knee arthroplasties using the intramedullary supra-
condylar rod. Clin Orthop Relat Res, 302: 194-198, 1994.

13) Meyer RW, Plaxton Na, Postak PD, Gilmore A,
Froimson Mi, Greenwald AS: Mechanical comparison

of a distal femoral side plate and a retrograde intra-
medullary nail. J Orthop Trauma, 14: 398-404, 2000.

14) Ritter MA, Keating EM, Faris PM, Meding JB: Rush
rod fixation of supracondylar fractures above total knee
arthroplasties. J Arthroplasty, 10: 213-216, 1995.

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

16) Rorabeck CH, Angliss RD, Lewis PL: Fractures of the
femur, tibia, and patella after total knee arthroplasty: de-
cision making and principles of management. Instr Course
Lect, 47: 449-458, 1998.

17) Wang CJ, Wang JW, Weng LH, Hsu CC, Huang CC,
Chen HS: The effect of alendronate on bone mineral
density in the distal part of the femur and proximal part
of the tibia after total knee arthroplasty. J Bone Joint
Surg Am, 85: 2121-2126, 2003.

18) Wick M, Muller EJ, Muhr G: Supracondylar femoral
fractures in knee endoprostheses. Stabilizing with retro-
grade interlocking nail. Unfallchirurg, 104: 410-413, 2001.

19) Yoo MJ, Kim MH, Park HG, Byun WS, Kim KC:
Treatment of the distal femur fracture with retrograde in-
tramedullary nailing. J Korean Fracture Soc, 18: 238-243,
2005

20) Zehntner MK, Ganz R: Internal fixation of supracon-
dylar fractures after condylar total knee arthroplasty. Clin
Orthop Relat Res, 293: 219-224, 1993.




<<
  /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


