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Results of Operative Treatment of Distal Femoral Fracture

Sung Soo Kim, M.D., Sung Keun Sohn, M.D., Kyung Taek Kim, M.D., Kyu Yeol Lee, M.D.,
Chul Hong Kim, M.D., Myung Jin Lee, M.D., Hyung Seo Jang, M.D., Il Kwon Jung M.D.

Department of Orthopaedic Surgery, College of Medicine, Dong-A University, Busan, Korea

Purpose: To evaluate the result of comparative study about the cases in the fracture of the distal femur treated with plate and screw, dynamic
condylar screw, blade plate, retrograde intramedullary nail and external fixator.

Material and Methods: The AO classification system was used. 84 cases who were preformed operation during the period from March 1996 to
May 2002, were included in this study. The mean duration of follow-up was 25 months. According to Sachatzker criteria, we classified the
following results to excellent, good, fair and poor.

Results: Type A were excellent or good result when treated with plate and screw, dynamic condylar screw and retrograde intramedullary nail.
Type B were excellent or good result when treated with cannulated screw. Type C were excellent or good result when treated with plate and
screw and blade plate.

Conclusion: We conclude that the most important thing in operation is firmly internal fixation and to obtain this, accurately anatomical reduction
and the choice of suitable instrument for the type of the fracture are needed.

Key Words: Distal femoral fracture, Dynamic condylar screw, Blade plate
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Table 1. Type of fracture (AO Classification)
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Table 2. Fixation methods by fracture type

Type Plate DCS” Blade plate Retrograde nail ~ External fixator Screw Conservative Total
Al 3 2 5 1 11
A2 3 1 3 7
A3 8 10 1 1 20
Bl 6 6
B2 8 8
C1 4 3 1 1 9
c2 2 3 1 2 1 9
C3 2 8 3 14
Total 22 24 4 11 7 14 2 84

“DCS: Dynamic condylar screw
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Table 3. Schatzker criteria

Full extension;

Flexion loss less than 10°
Excellent No varus, valgus or rotary deformity
No pain

Perfect joint congruity

Not more than one of the following;

Loss of length not more than 1.2 cm
Good Less than 10° varus or valgus

Flexion loss not more than 20°

Minimal pain
Fair Any 2 of the criteria in good category

Any of the followings;
Flexion to 90° or less

Poor Varus or valgus deformity exceeding 15°
Joint incongruity

Disabling pain no matter how perfect the X-ray

Fig. 1. A 62-year-old male. Radiographs of right distal femur (A)
AP and (B) lateral views show supracondylar fracture without
joint involvement.
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Fig. 2. At 14 months after operation (open reduction and dynamic
condylar screw fixation), radiographs of right distal femur (A) AP
and (B) lateral views show bone union.

BR ) &4 9 )08 §F e A Fale
B9-5 ALjstar F gElolA S TES Aldskela, 7
F 15 olulel &S A F9-7t 528 (61.9%), 1~25
Atololl A S=ge Al8EE 7397} 208, 25 oAk At 3 A%
A7) 128190

4 2t

1. Schatzker criteria (Table 3)0| L& Z 2}

A 3o A 5% 9 UAE ARES 148 S 114
(78.6%)°1 A, A54 I} YARE AR 132 = 108 (77%)
oA (Fig. 1, 2), 9848 =74 554 A]»Ra 9dl %
98 (100%)°llA € WA 9] 2718 B, 9 14
715 AR 18] (100%) 9} g8kA] Ao S Aldgk 14
(100%)°l M= B3] A4S Btk B 9] 49 53 1
A}—E— AREEE 148 5 129 (86%)llA EFE UiX] 959 &

< H3lon C o A9 253 % UAE AN 84
= 724] 87%)l A, S54 I UAE ARgg 118 5 5e
(45.5%)°1 A, 2 F&aS 283 48 5 38 (75%)°l A



235

Rk
31r1_
ﬂoﬁnﬁ#ﬁmﬂcﬂoﬂ%
AR % %
e - o) e A
=R Edm,@,@ S
He u,rwuaud.lm»]ﬂé
TJH ‘LI‘NVI O.IZ‘HI#E
R o .Hrﬂoﬂréu%%al
ﬁLELzFue%drEﬂ%aﬁwu °
o R = 41; X =
)&lﬁoﬂMLﬂﬂeﬂHowurmqﬂ_.maxadﬂﬂﬂuxﬁr
r;u.maﬂoutuaoiqﬁﬂo AWP@l ow ﬁa%
< o _— H]ﬂﬂ! LT‘mHﬁ‘uI.EL‘_m
@lywuwov}omxﬂa a%d%Aﬁyalﬂu T
o m.WPoW, MA_ILH ZAE,O| 47@0 ﬁ{EHT]
<R 9 mmﬁmﬂm7sv%ﬁ ﬂﬂoﬁhﬂﬂﬂﬂ%: kl
PUREE Lﬁf}fﬂ}fii
X o3 N mm,rE & - ,mﬁuumﬁ b g
Ex&o %_n_mnﬂ Om\n_.ww.;%o%;uéodlo] ol Lulew_,zea»
_:.Lo#om,x _ mVIt/euw x) el liapum_lo N T ﬂm., =
< 9o Y i imr$#wc maﬂ%%iﬂm%ﬂlﬂ
o s =k Q%% EUrmA h_%cozHTiﬁoozzﬂAmﬂH
< N o o 4 n;a%mﬂsb%v@jﬂﬁ7ﬁ D 117%0%@1
= iiorxzia b 2 @ x iLalimﬂMuﬁ;T o5
< xiﬁoiﬂh H ;ﬂrraTeo_ ﬂﬂé%@ﬂ o N 35
wm MrrwwrﬂaTﬂroZﬂﬂ mﬂmmWW:SVHWWTWLQMW%%M%MWT%iomnm&l
5% -ﬂﬂ@%ﬂa ﬂ;ﬁmimimiiﬂo&q MH&@%@MMU,@
,.In,...n IWOﬂL&Li 1o BT‘m,/w\meoMaﬂﬂ% maﬂﬂﬂﬁa_/ﬂﬂeﬁﬁmﬁ%
mm mmﬂ%numewm% ﬂmﬂlﬁ_mﬁoﬂmm_z,#%@%ﬂ.?%mﬂ%urmﬂﬂi
25 10 o < — s o ﬁ. = ® {
£8 Aa@mmﬂo@wbqw%woi)jfli%Mﬂ%aamﬂ% -
c3 ﬂﬁ%@%g B g mﬂw4%wgiyami FEOY
s D - _ = n |ﬂ8]r = i o R
£g @gﬁﬂgﬂww%mﬂmﬁqumgﬁﬂ - SoEE
mw H ol <P Mn oTDo/ m oE‘meﬂ.‘_lw_,l ..m < WJMMWHH.{ o ﬂaﬂlwq oi@%& %0
Wm ﬂh%of1ﬂ:oﬂ:owoxm)dﬂﬂﬂA ﬂ%%_ﬂnﬂaﬁﬂ .Aﬁ?me%
EkS %ﬂﬁowﬂm,ﬁLzL nwbxﬁ%A z%%lﬁoﬁearA P 2o 2o
£ 7&rizﬂuﬂmHWEU¢ o i — HTJ@AL%%mme
s2 U_G%LoA,,_/ N3 %o Auwm zb a_q_ou17oao
£ %muwﬁ L% - ]ﬂﬁtﬂw z%aﬂ%fi%ﬂoq‘_zﬂuﬂr
g ﬂﬂ7ﬁﬁﬂﬂoﬂ %Aﬂlﬁ m_mﬁﬁf %H,&l;lm,im
e aﬂ%}%io aTﬂeqeﬂ&L = -M% %io_as%z
mm ﬁomewiz urm%me%m_a Emﬂmxmmﬂa%d.mﬁ%
4 f - ]J. ﬂrn =] =)
<8 AW N B o ,x% oxoeﬂo%ﬂowmuudﬂlﬂmo
S o o#ﬂﬂ,muﬂmﬂ_% u|mﬂm lLu]Lo !
2m b 0| X oo = 0| Fn o+ ° m o) | %mﬂ
- g %f %x%cru =3 m%ﬂgA_ = -
%Wwo W ° g g ou%%m',aa_umnu%oma]
L= L 0 5 < — o 1) e]l,_.ax
g lel EE %Hiﬂmﬁ = 3 thﬂa X
23 5= = > @_%memﬂ woﬂmmﬂamo;m,memmé
2 e 2R ﬁaﬁﬂm www%w% [EE Y.
=9 w8 9 " Lwﬂiﬁ&d X T o5 B mnuaﬁ -
& o Y 60/1._\ Hﬁiﬁ Kl _rax Ju ﬂ%_sﬁo o#rmﬂﬁe%i
mw o m.# = kst " WW e _1 Mo ey ol N G Mm 28 < o o)) o_w Ho
&3 wwﬁmauh gﬂ WL_MMHTﬂz%%m%mm%%MQ
.rm dﬂ_a ) 2B B ATmMruﬁoﬂﬁr%ﬂuE, oEaT%Sﬂﬁéﬂo
B .E - il \ﬂﬂﬂm X o8 = ol m,xﬁ L.om m‘_l_l X
£ Az i ﬁﬁﬂt%W%%%gﬁWﬁm 5
1ro ’ [ze)
=8 %ﬂim Hﬂ, HTW@%W%M%W%%%X
£3 iﬂmﬂ % %ﬂ%ﬁﬂﬂzﬂ;o
g AﬁUr ) o X £ E
£o g } = g a;alfﬂ "
; 2 E T X Klo Jo o A W
mwm imah ol &o,m.L ﬂﬁoaTMﬂEOE
Sos QW%i&umﬂ. STz
=£% ?z%ﬂ - _sl,ar
SEE ) " rEg
wmw_m, ﬂmﬁ&% .%mﬁﬂ
ng= X N
~2E TEex
APm o%wo(
2
L2




236 s, £42, AL, 017, LS, 01T, T, ZA

ATl M= AL A2, C29] S w5 Wt Anks 9%l Wagom, oF A7) JdiME AFE sRrety Jua
u, 2371 A3 A3 2 C39] - 50%el A vto] wkEE A =4 ool A3e 14 7|Fe A"9d For) Ee & &
W2 LA} o] Apol= I WIS FAZo] M S £5E 7 27 AldEte] &3 A o
P2 ZHH AHE SR FEo] ofygS W kol dh= Ao] T8 Aolg Alsdrh
Yzl C3 3 ZdA uE diE o] o] 2 A9 o
4 3} pAke] Qb vALR SRS 1S 98 e &1 =d
o, ok vhatel AF) Al At f1AE A3yl oE R,
Td A 2 oluR| e eEom 3] AR 2] FHb 1) Allen C, Piotrwski G, Burstein H and Frankel H: Biome-
ST Zd AR A7bEn chanical priciples of intramedullary fixation. Clin Orthop, 60:
-84 o] - w4l =HAe] s Aol 13-19, 1968.
folgk o] glon}, w&yte] AEkA 3} vpalel] H|F| A 2) Altenberg AR and Shorkey RL: Blade-plate fixation in non-
Ao ofhsty o AL 7|Ee] AR oRR T union and in complicated fractures of the supracondylar region
=0} Tp-of 7HRete] Adto] gk whxdo] glo] 7] & of the femur. J Bone Joint Surg, 31-A: 312-316, 1949.
T Al FE7F SEHEE Ude] EBekdt do] dolgt & 3) Browner BD, Levine AM, Jupiter JB and Trafton PG:
T AU Skeletal Trauma. 2nd ed, Philadelphia, WB Saunders Co,
e U S5 AT ARAAY AR = 2033-2079, 1998.
o] w7t M glow, webA s A7k bE%3 & F 4) Chiron HS, Tremoult J, Casey P and Muller ME: Fractures
8% AT FAA & F o] Arye Aol Bu of the distal third of the femur treatment by internal fixation.
EUPOB) S NS 98 B vA ke EREE Clin Orthop, 100: 160-170, 1974.
Ndstofof stog &ybde] Zhaolut, SAUERE &4 & 5) Chung PH, Hwang CS, Kang S, Kim JP and Jeon YJ:
A 7o) 7FsAdol o, e Ak F4] A= 1 Treatment of supracondylar-intercondylar femoral fractures
ol oL, 9 LA Aol 72 AR A with a retrograde intramedullary nailing. J Korean Fracture
o= Qg &Ade] Y olFo] A F Ay A A Soc, 17(2): 110-116, 2004.
9, B 4 AA A S FvF ashe i &g 6) Giles JB, DeLee JC, Heckman JD and Keever JE: Supra-
7FsAdo] dthE Hlo] whdolth condylar-intercondylar fractures of the femur treated with a
% & #4de] 554 &5 AlVe A mE = & A supracondylar plate and lag screw. J Bone Joint Surg, 64-A:
HE S3d T 259 $HA &5 T s 55 A 864-970, 1982.
3= 49019, 3~109 oJu) 7hEd 27 A AS 7) Johnson KD and Hicken G: Distal femoral fractures. Orthop
M08 7 9] 7] SH LTS FEF o Filo] B H Clin North Am, 18: 115-132, 1987.
of ST’ AL g FE A o uHE 7 8) Lucas SE, Seligson D and Henry SL: Intramedullary supre-
T = F2d5Y T 75 5 2 A AAY 5 condylar nailing of femoral fractures. A preliminary report of
Al on, Thse & 1Y ojuld] B &85 A9 the GSH supracondylar nail. Clin Orthop, 296: 200-206, 1993.
stal, % Al FHoZ o] H A Thegh 27l # 9) Mize RD: Treatment options for fractures of the distal femur.
T Als Folw dEelA HE 1S Alssta Eg Al AAOS. Instr Course Lect, 43: 109-117, 1994
A% v AF Hat 2 Bas Agsigion] A AF 3t 10) Mize RD, Bucholz RW and Grogan DP: Surgical treatment
B At Lol 83 AREY A &£3E A of displaced comminuted fracture of the distal end of the
2ol 49 Ao giF-E 7T A3 €2, C39] 1% & femur. J Bone Joint Surg, 64-A: 871-879, 1982.
oA WAl on o] Aagt wge] FFHoR Qg 27 11) Mueller CS, Grantham SA and Shelton ML: A Compre-
e &5 AAF FukE AR 22 e] &g 7I1EE A hensive Classification of Fractures of Long Bones, Berlin,
o7 AEFHYTH Springer, 138-147, 1990.
12) Neer CS 11, Grantham SA and Shelton ML.: Supracondylar
Z = fracture of the adult femur: A study of one hundred ten cases.
J Bone Joint Surg, 49-B: 591-613, 1967.
TF B &4 ARt A%l TP F JEs v A 13) Olerud S: Operative treatment of supracondylar fractures of
°oF @y, 5 Al 7P 8% B2 TEN Aas the femur: Technique and result in fifteen cases. J Bone Joint



Surg, 54-A: 1015-1032, 1972.

14) Park SW, Suh JD and Koo JS: Operative treatment of the
supracondylar fracture of the femur. J Korean Fracture Soc,
8(4): 777-783, 1995.

15) Radford PJ and Howell CJ: The AO dynamic condylar
screw for fractures of the femur. Injury, 23: 89-93, 1992.

16) Sanders R, Regazzoni P and Ruedi T: Treatment of supra-
condylar-intercondylar fractures of the femur using the dyna-
mic condylar screw. J Orthop Trauma, 3: 214-222, 1989.

17) Schatzker J and Lambert DC: Supracondylar fractures of
the femur. Clin Orthop, 138: 77-83, 1979.

18) Schatzker J, Mahomed N, Schiffman K and Kellan J:
Dynamic condylar screw-a new device. J Orthop Trauma, 3:
124-132, 1989.

19) Seinheimer FI11: Fractures of the distal femur. Clin Orthop,
153: 169, 1980.

237

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

21) Sung YB, Park SC, Ahn JK, et al: Long term results of
retrograde nailing in adult femoral shaft fractures. J Korean
Fracture Soc, 15: 356-362, 2002.

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

23) Winters C and Dabezies EJ: Supracondylar fractures of the
femur. Orthop, 7: 1051, 1984.

24) Zehnter MK, Marchesi DG, Burch HB and Ganz R: Align-
ment of supracondylar-intercondylar fractures of the femur
after internal fixation by AO/ASIF technique. J Orthop Trauma,
6: 318-326, 1992.




