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The Surgical Treatment of Distal Femur Medial Condyle Fracture Using Lateral
Anatomical Plate of Opposite Side through Medial Approach

Sung-Sik Ha, M.D., Jae-Chun Sim, M.D., Ki-Do Hong, M.D., Jae-Young Kim, M.D.,
Kwang-Hee Park, M.D., Yoon-Ho Choi, M.D.

Department of Orthopedic Surgery, Samyook Medical Center, Seoul, Korea

Purpose: To evaluate clinical and radiological results of surgical treatment of distal femur medial condyle fracture using lateral
anatomical plate of opposite side through medial approach.

Materials and Methods: This study reviewed the results of 9 cases of distal femur medial condyle fracture treated with lateral
anatomical plate of opposite side through medial approach from December 2005 to June 2007, after a follow up of more than
12 months. There were 2 males and 7 females with a mean age of 63.1 (57 ~72) years. The clinical results were evaluated
using the Schatzker's criteria, and the radiographic results were evaluated using the bone union time.

Results: Using the Schatzker's criteria, 7 cases of the 9 patients (78%) showed exellent results. The mean time for bone union
was 13.4 (11~15) weeks. There were 3 cases of pain on full weight bearing same as previous operative state by degenerative
osteoarthritis. There weren't complications as joint stiffness, infection, varus & rotational deformity, malunion, nonunion, and metal
failure.

Conclusion: Plate fixation using medial approach provides the proper anatomical reduction and stronger fixation, and outcome
good results.

Key Words: Femur, Distal femur medial condyle fracture, Lateral anatomical plate of opposite side, Medial approach
SAUXMKE: A W A

Address reprint requests to : Jae-Chun Sim, M.D.
A ZUET 374 2% 29-1417 Department of Orthopedic Surgery, Samyook Medical Center, 29-1,
2RSS Y A o)T) Hwigyoung-2-dong, Dongdaemoon-gu, Seoul 130-711, Korea
Tel : 02-2210-3581 * Fax : 02-2217-1897 Tel : 82-2-2210-3581 - Fax : 82-2-2217-1897
E-mail : cyhl143@freechal.com E-mail : cyhl43@freechal.com
B =7 aXE 20089% thgk=dstsle] FAst) 3o R E LS.
4= 2009. 4. 27
AAHEA): 2009. 7. 17
AAEA: 2009. 10. 6

246



UiElZE 292 Wil 220M WS S=-02 Bl 2= ot

YEE A9y Ao £ed AE 2He U 9
weH0 ARl I 2 & WIS AA|a An
& UnAge fomA 27ld B e5e Adsd B
WA SE AR Fole AN dend, w4
FT 2 BT e PFe) HEFT A9 A 54
A Azl 3P Basle) o] W] 54 F A
SRspH guol aTER”. AW, GHF A vt
A 4%H shpt 9 2% B F4% S 95
o wgl ol s AAY F4Fe & 57h gl U]
% 2@ ¥ole 4% 2 fA7F Y5+ A3 AF P
2 $H £F AP} AQEER A2 A e £ gl
o ol AxfEe tEE A9 Wt FHN
AAY Aol HsdEg v mHRon F4u 184
g ARt gng dagel shseel ¥ARE % 2

)

3
59 5o PHES 2Y 5 Un, 2] BE $ES A
% £ Alte 29 2 s 8

o

34 Bagiol Aol 94 g} WjE 91 A
BRSSP
sgor f8s) 188 Zom Azdel 4% 437
gal] vigte) ajRatd Fzol WA W 9l

)\
o
2L -11}1'

2

1.7 o

2005 12¢%E 2007 6¥7HA] diEE 4R U
=42 2 Ydsted] vS =gReE kS &5 )

Heta FEgg o]ge g Al 12709 ol F
A7V 7FsdE 9 9ol uidem gtk ZE UEE

L2~ O
. Ue1_1_1_

AT W 2HM A7) FERle 28813
ZE ofollA] May anatomical bone plate (LINK, Germany)
£ AR&3H3dct.

A= 20 (22%), o} 7ol (78w)elon due Het
63.141 (57~72)0130e}. Hit FA] 7Rk 24704 (13~33)
ojgitt. = UloRe AHE Sel|, HAF 26, WAL 2

ello] et
4 BE5e ZE ddol 29 o] W2 AO dlassifications
Ageien, B B2gel siger diEE A9im st

A IS yAoE gtk ZA w3 iR
A AR 1223bolA] 224 et 1.490] A8 Q)

S2D2 0188 241 K2 247

2. 4%

S2e el viFstel delglold WS s mehy
& olgsisl, dAt s 92 Aol sl A=
wol 2o} ve 2ok W) & gEALe 9Zow
dslel vEHas dEde Al A duesd
Ashie SR WAL W S kB AdE s
of oA e w2AII 2eNRE PEATE AL
iz A e &

BRI LH**’)’:LJ% HE 22 Abo] 1442

. B2e 2ol o
o3} welg Al <
AA|H O & Steinmann pins ©
Aelsih, SnaE gl o)
= o= sjnEld Zaus
= 29 Ursl Fawel
=S il 2Zy|7 Folstal FE&9 AY7|E o835}

= ol s 2598 =54
=47 ekl dedk Be 7K WAEr 1A

O_t.u

iy
o
Ao
2
i
i
| >
Ny
o
Aﬂ

H

S5 T ASA M 18 24 AFgaEiglen, 15 §
1AL AAS FH vAE Fat g 55, 55 2 A
o 5 WA 29 2 A 5F oFdd wE =Y
Uzkor R AF Rals 4~6F, dAE H3hs 8~14
F Atolel| &g-3k3lct

3. 17 uy

Ve A B Bele] ARAA B, 75 F EE
J

[e)

i To ™ = =
o] 7 w0l g A S| FFo] Wol &
FEE g=eld] AYsittn AzEe] o2 AMgErYTt

(Table 1), Z8]aL, o5 Adte] E7187] n‘j’_—*—#% Spss &
A Z2a3s Ol%ok"ﬂof‘% p#ke] 0.05 =
SAHSE frogt Aog A3t

T4 A S gERe A9 S g Ak 39S

Aastglon], B4 del 9 Bk £ 5 2ARM
=R AVIE B 59l gHs vt Fado] FEelEu
04 A&Ado] FEHY HAl F Hab Al FEo| FEEA
ke Ao ARG,
2 2

HE FA Al A3H éﬂrcﬁw Schatzker?] H7} W
71Zo 2 B (Excellent), % (Good) HE (Fair), A3
(Failure) 2 37}k 9o 5 F 70 (78%)0lA E-Lst



248

Table 1. Schatzker’s criteria
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Grade Criteria Category

Excellent Full extension Flexion loss less than 10 degree
No varus, valgus or rotatory deformity
No pain
Perfect joint congruity

Good Not more than one of the followings Loss of length not more than 1.2 cm
Less than 10 degree varus or valgus
Flexion less not more than 20 degree
Minimal pain

Fair Any 2 of the criteria

In good category
Failure Any of the followings Flexion to 90 degree or less

Varus of valgus deformity exceeding 15 degree
Joint incongruency
Disabling pain no matter how the x-ray

Table 2. Patients of distal femur medial condyle fracture using lateral anatomical plate of opposite side through medial approach

Full weight o F/u Schatzker
No. Age Sex Cause Type bearing (months) ROM () (months) score

1 57 F Slip B2 2.5 0~135 33 Excellent
2 68 M Fall B2 3 0~130 18 Excellent
3 60 F Slip B2 2.5 0~125 13 Excellent
4 58 F Slip B2 2 0~125 15 Excellent
5 72 F Slip B2 35 5~125 27 Fair

6 61 F Fall B2 2 0~135 30 Excellent
7 69 F Traffic B2 2 5~130 27 Good

8 59 F Slip B2 3 0~125 31 Excellent

Fig. 1. (A) Preoperative radiographs show posterior displacement and rotational deformity of medial condyle of 69-year-old
woman with right femur medial condyle fracture after traffic accident.
(B) Immediate postoperative radiographs show the plate fixation using lateral anatomical plate of opposite side through medial

approach.

(O) Postoperative 27 months radiographs show complete bone union, good by Schaztker’s criteria, and 5~ 130° knee ROM.
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Fig. 2. (A) Preoperative radiographs show posterior displacement and valgus deformity of medial condyle of 70-year-old
woman with right femur medial condyle fracture after slip down.

(B) Immediate postoperative radiographs show the plate fixation using lateral anatomical plate of opposite side through medial
approach.

(O) Postoperative 26 months radiographs show complete bone union, excellent by Schaztker’s criteria, and 0~ 125° knee ROM.

I (p>0.05). BE AL AR 14deldior], 3 BAAE Wi ghe HdEe € dF BgEe o)
o 2% FAoA AR F Ha A BEo| wABdEY A s¥EE 32 % dage] ol webd, Aug
4 0 b olslon o £4 sl M98 dwd 9 2 T $5E Slel & Al Bl 8
Adde] ooz Azt 3elel HAY BAPS F3 RS B AE, AR 24 £4e] A} wsl, B

¢

Al Kellgren and Lawrence grade 30|13, HE FAPF o ] 2499 W 7§E 5 EMsle] 39 B9 tigt &
oelA 3olA 42 HPHAL YR F o E@Ede] =4 e ARE WaAEY FF 52 vE Agst
AP gokeh A ofelA] BE B, AR 7Y, #E oof P,

Rk, 3d W3, BARE, 2R 2 55 A 59§ AA7IA dEE A5 3 28 B84 JEES

e AEkA] sttt olg3t Az dukHoz 9% =IWS T3 14 &

g 553, 9%4 AL oS siRe a5, 3 &

al &t o 553, f8 A 55 o]88h aAee] AlgE|o] gt

o w7t g FEue AP S5EtE JHo) of

HEZ 4953 g 2ddA WS =EHes 5453 Ha )7 B 2 A Al fXeF dol 4] 4

14ES APethd Y& AAY oste] sFsdte] Ama A ol 4] FéAe] desi”. d%d s}

yigoes FARE 9 E7F 59 d¥sS 24 7 9 & v 13E Fhirkel fAlske] o] fa diEsd

1, 7] AE &S AIEE F glo] #d A 9 s FEH Aol Yol hssid, A AR YA K9]

At 29 4 okl AAEJY 2ed, @A dEE FI7b 23 79 Holx oF 4 em AR AL
AF WS 78 w&do] JEo] A of 54 oo st IR EH7t AeAY Ethesol Alg 4

B RIS olBE WS U3 RN BEWE o ol A3 oleieH YHEE T Goin HAAF,
se] aReta Fxel A AFsel UIge] s A% ARA FEwe duEB dsive] mel W A4
oh tEE A9iRel Ut @ sk SRSHoR S Fulo] glof sRaA Aol golste] Al WU
JPolu Wi 95 st FEue A5 HFR A9 S48 AU Al olu B5 ANY ¥t 2
che gyl dstel SRS Fmo 48 A8 A s A F 52 Y AL W=D B2 A
g Aoz Az, 2ezdo] Aout, 147 2 Fawolt AFA il

gEE Q9% 24 Aze /1 F2¥ it BEW wy 249 9 Ax=e] BojAT U2 v e m

z7]q

o Aot sjFstA Aust HAud yugow vl ¥ A 2E A UE -9 AuEE fAsA &
A $%e AFst E AL oshe AolPMY. o & 34 As) € it Mol BAF £ APt A4y
g, EE 49 B4 Al A 274 o] Alstal T g FETe A7 ARG AMsle] 147 A 24

dol e Uz ddse A &8k dEZ AT @AW Ry AES A= ey AlgHEola &



250 OtgAl, &I, SJI%, MY, 82T, Xz

BE A9e wE F ngeol av nHolN BRE, wAEA go} Ang Undes Fawel 4% o
SR SOl e HuHg. 4 R A5 ¥obd A3 St bssE Aos Adar. w9, @
g ade] Ao A% Agsidl 2N odse  ABe FE Aol 31Ae LAl BPST F&
Faol} BrhEEol ot A% AW, SRR U 8 Wie ol S A IRl o 3ds e
b WE ol Yol WAY F o FEWe b Agske] TR 25 Hlwel F9E FhEEom A
2ol Aestet?. flok g WA JITES Ax WS st FnEEoR AdE sd (@209 BE A=
AAY gEE & 5 Qlo] WS A 7919 AE B #A FARE 2 B A gt
7} AE S gk s, gEFE 498 £ A vt T TP B2 gHseR e wE A gl
B % AL Aug Yugow A iRty AE M B ARES 27| ¥E ¥FY 848 FxEo &
o =2 Fefoll Ak 1717 AdElolrt, o]l AAFE E}”*“”“”j). AES & F FoA Ha 75 14
< HEE 497 W SHAN WS e g5 & Algslen 155 A4S A7 H BAS w8k 4
A71E oldste] HhS 95 sjRetd F&ue AY "M FF, v B AT e AlFeaL FE AE R
T uAste] A ugd S AAHE AL, FE e 4~6Fdl|, AT Fole 8~1450) AlRete] x7]o)
g QA AAE Bk As Fote &ttt Stesor dd sedix
HEZ AT SHelA ARREHe WS mede 285 Iteso] gle @Ak 2ol #d 55 Ak ¥
£ AR =2APP] S8 WS 32S sl o A IREe 174900903 7] ¥ 5] Thssto]
Vol gt aER, SER 9 dF 2o &4 #HE A 7K At Jhesdith A 7IRE F A
23 I gl F5 dR fas SRS Welstd F ok 2F2 Akl "5 F oA AF FekE
Efrge] AT ¢ o A 2 8 &9 ThsAdel Al
Qb aeht, B ATedE WS muyd ofg oR
24 &l Qg B 9 A4, €9 &4 T IS - =
& WA skt
HEZ AT SHolM Sl B4 24 Fol o A S mEoR HitS o5 sjfetd 4532 o83t
g ety AES 92 F fle AF 95 W A diEES 49AF i SR s Ass FHe snet
ST o] Hold e & Sd 79 A AR 9 A aAHow 453 A8 AHE HI
e Mg xH¥ F Jerz, YyS 553 1S
WA Aekel WS A Qe 2Eudel ebgas i 12 8
Eol7] 9% olF F&% 7ol AHgEH”. o] e A
Sol AAA THol| AMSHE 553 dEHE d9F 1) Borgen D, Sprague BL: Treatment of distal femoral frac-
WS =i gee iRt AAE AlTeA Fshd tures with early weight-bearing. A preliminary report. Clin
o 28EE, gEE 495 WS SRty adute] A Orthop Relat Res, 111: 156-162, 1975.
o 2453 A8 AR 9 US =9 e FHas) 2) Butt MS, Krikler SJ, Ali MS: Displaced fractures of the
g 5 gl EHE]"“ ASF Ut 2ol FHHE thE FH distal femur in elderly patients. Operative versus non-oper-
9]

}, ative treatment. J Bone Joint Surg Br, 78: 110-114, 1996.
r4, #d uigh 3) Chiron HS, Trémoulet J, Casey P, Miiller M: Fractures
a
%!

Ui
i)
2
>
%‘i
= .
;::
i)
Y,
(o]
U
ox
N
N

of the distal third of the femur treated by internal fixation.
& oA Clin Orthop Relat Res, 100: 160-170, 1974.
7 dglg FHo o] dRATor Ay 4) Giles JB, DeLee JC, Heckman JD, Keever JE: Supra-

condylar-intercondylar fractures of the femur treated with

o
o
o2l
o
e
Mo
=
g

- Nl‘J
=
B3
Mo
lo
03
oo
=2
lo,
ot
o,
d
B

a supracondylar plate and lag screw. J Bone Joint Surg
Am, 64: 864-870, 1982.

5) Hahn SH, Yang BK, Yi SR, Chung SW, Lee JO:
Treatment of the distal femoral fracture with anatomical
bone plate. J Korean Fracture Soc, 13: 258-266, 2000.

6) Healy WL, Brooker AF Jr: Distal femoral fractures.

_(-1}]4 fo
1o
r&

stz wgsicl?
& A= LJP XW@H &, 89 THY| Aoz <
AP =] EA, 271 xﬂz— —ro} Higs Ag g
719 FAAR o] EeHow zgste] A 9>
Arolde #d Uil 3 WY, RS 3 £ “%

olft FEE ﬂ% % ﬁlJ o



UElZE 292 Wt 220IM LS S2EO= BiliE 2= of=s

Comparison of open and closed methods of treatment.
Clin Orthop Relat Res, 174: 166-171, 1983.

7) Hontzsch D: Distal femoral fracture--Clinical possibilities.
Kongressbd Dtsch Ges Chir Kongr, 118: 371-374, 2001.

8) Johnson KD, Hicken G: Distal femoral fractures. Orthop
Clin North Am, 18: 115-132, 1987.

9) Kwon H, Kim DW, Sohn CS, et al: Metal failure after
plate fixation for femur fracture. J Korean Fracture Soc,
10: 371-378, 1997.

10) Mize RD: Surgical management of comlex fractures of
the distal femur. Clin Orthop Relat Res, 240: 77-86, 1988.

11) Moon ES, Lee KB, Jeong JW: Anatomical plate fixation
for distal femur fracture. J Korean Fracture Soc, 12:
294-300, 1999.

12) Ostermann PA, Neumann K, Ekkernkamp A, Muhr G:
Long term results of unicondylar fractures of the femur. J
Ortho Trauma, 8: 142-146, 1994.

13) Ostrum RF, Geel C: Indirect reduction and internal fix-
ation of supracondylar femur fractures without bone graft.
J Orthop Trauma, 9: 278-284, 1995.

14) Schatzker J: Fractures of the distal femur revisited. Clin
Orthop Relat Res, 347: 43-56, 1998.

15) Schatzker J, Home G, Waddell J: The Toronto experi-
ence with the supracondylar fracture of the femur,
1966-72. Injury, 6: 113-128, 1974.

16) Schatzker J, Lambert DC: Supracondylar fractures of the

=5ls 0188t =8 1= 251

femur. Clin Orthop Relat Res, 138: 77-83, 1979.

17) Schatzker J, Tile M: The rationale of operative fracture
care. 2nd ed, Berlin, Springer-Verlag: 395, 1996.

18) Shewring DJ, Meggitt BF: Fractures of the distal femur
treated with the AO dynamic condylar screw. J Bone Joint
Surg Br, 74: 122-125, 1992.

19) Siliski JM, Mahring M, Hofer HP: Supracondylar-inter-
condylar fractures of the femur. Treatment by internal
fixation. J Bone Joint Surg Am, 71: 95-114, 1989.

20) Stewart MJ, Sisk TD, Walace SL Jr: Fractures of the
distal third of the femur. J Bone Joint Surg, 48: 784-807,
1966.

21) Stover M: Distal femur fractures: current treatment, re-
sults and problems. Injury, 32: SC3-13, 2001.

22) Vallier HA, Hennessey TA, Sontich JK, Patterson BM:
Failure of LCP condylar plate fixation in the distal part of
the femur. A report of six cases. J Bone Joint Surg Am,
88: 2539-2541, 2006.

23) Volpin G, Dowd GS, Stein H, Bentley G: Degenerative
arthritis after intra-articular fractures of the knee. Long-
term results. J Bone Joint Surg, 72: 634-638, 1990.

24) Yune SH, Rhee KJ, Park CH, Byun KY, Lee SY, Rho
SK: Importance of maintenance medial buttress in treat-
ment of supra-condylar and inter-condylar (T-condylar)
fracture of the femur. J Korean Fracture Soc, 9: 567-573,
1996.



