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A Clinical Experience'of Surgical Treatment for Type C of
AOQ Classification of Supracondylar Fractures of the Femur

Yung Khee Chung, M.D,, Jung Han Yoo, M.D., Myung Ryool Park, M.D.,
Baek Yong Song, M.D., Yong Wook Park, M.D. and Jun Tae Kim, M.D.

Department of Orthopaedic Surgery, Kangnam Sacred Heart Hospital,
College of Medicine, Hallym University, Seoul, Korea

The treatment of supracondylar fractures of the femur remains many problem because of its com-
plications. Particularly, the type C fracture of AO classification causes the traumatic arthritis, limita-
tion of motion, shortening, as well as angular deformity, especially varus. In the past, there has been
a reluctance toward treatment of supracondylar fractures of the frmur with internal fixation.

But, recently, a trend toward internal fixation has become evident and good results has been report-
ed by several authors.

We studied 9 cases of type C of AQ classification of supracondylar fracture of the femur at our
hospital from January, 1989 to February, 1993.

The longest follow up was 49 months and the shortest was 12 months, the average being 22.2
months

And the results were as follows :

1. Age distribution was between 29 and 60 years old, and the ratic between male and females was

5:4. The most common cause of injury was traffic accident.

2. Seven patients were assocjated with injuries of other parts and the most frequent associated frac

ture was patellar fracture and the most common associated injury was cerebral contusion.

3. The average time of clincal union was 22 weeks in operative treatment and 13 weeks in conserv
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ative treatment.

4. In type C AO classification, 6 out of 9 cases treated by anatomnical reduction and early motion
achieved good to excellent results(50%), but all type C3 fractures is healed in slightly varus

position.

5. In conclusion, type C3 of the supracondylar fracture of femur should be reduced to the neutral or
slightly valgus position, or the ends of distal cancellous screws should be penetrated the medial
femoral cortex because of progressing varus deformity after operation.
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Table 1. Summary of Patients
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Type of ode of ethod ow-
Case No. Sex/Age ylg:. 1'\'I‘ﬂraunm of I"l/!rt:atrment Lengt]:&igfhlg) woop
1 M/45 Ci F.D. QORIF(D.C.8) with B.G. 12
2 Fi60 SD. Conservative Treatment 49
3 Fi54 Cc2 T.A. ORIF(blade piate) with B.G. 14
4 M/33 T.A. ORIF(blade plate} 24
*5 F/58 C3 T.A. ORIF(Repofix) 18
6 F29 T.A. ORIF(anatomical plate) with B.G. 13
7 M/41 T.A. Conservative Treatment 19
8 Ms32 T.A. ORIF(judet plate) 41
*Q M/29 T.A. ORIF(Steinmann pin and plate) 20

Type : AO classification, *: open fracture, F.D.: fall down, T.A.: traffic accident,
B.G. : Bone graft, S.D.:slipdown, D.C.S.: dynamic condylar screw,

ORIF : open reduction and internal fixation.
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Table 2. Assessment of Result(According to Neer's
method)

Case No. Type of Fx. Excellent Good Fair Failure

Ci +
+
C2 +
+
C3 +
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Table 3. Duration of Union & Complication
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Case No. Type of Fx. Duration Infection Shortening Angular Delayed Osteoarthritis
of Union (cm) Deformity Union
(weeks)
1 Cl 12
2 12 +
3 Cc2 13
4 12
5 C3 36 + 3 5;¢ + +
6 12 7i £
7 14
8 56 + 35 10; £ + +
g 13 3% +




Table 4. Associated Fx. and Soft Tissye Injury

C1 C2 C3

3

Patellar fx. 2
Tibia fx.

Ankle & foot fx.

Skult fx.

Pelvis fx.

Humerus fx. 1
Mandible fx.

Zyqomatic fx. I
Rib fx.

Cerbral contkusion
Hemothorax
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Table 5. Operative method of Treatment,

C1 C2 C3

Blade plate 2
Judet plate 1
D.CS. i

Anatomical plate 1
and cancellous screw

Steinmann pin n 1
External fixation (1} 1

Total

— e pD

{ ):openfracure D.C.S.: dynamic condylar screw.
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Fig. 1-A. A 45 years old male sustained AO Type C1 closed supracondylar fracture of the distai femur by traffic
accident.

B. Anatomical reduction and rigid internal fixation with D.C.S. and autogenous bone graft.

C. There was no flexion contracture and the full range of motion was seen. So, end result was excellent by
Neet's criteria.
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Fig. 2-A.

A 33 years old male sustained AQ Type C2 closed
supracondylar fracture of the distal femur by traffic acci-
dent.

Anatomical reduction and internal fixation with blade
plate and screw

Bony union was seen at postop. 12 weeks.

This patient complained intermittent mild pain, and there

was a 95; in futher flexion. So, end result was good by
Neer's criteria.
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Fig. 3-A. A 29 years old female sustained AO Type C3 closed supracondylar
fracture of the distal femur by traffic accident,

B. Anatomical reduction and rigid internal fixation was done with can
cellous screw, anatomical plate and bone graft at postinjury 6 weeks.

C. Bony union was seen at postop. 12 weeks.

D. This patient complained intermittent mild pain, and there was a 90 £

in futher flexion and 7 ; #arus deformity, So, end result was good by
Neer's criteria.

Fig. 4-A. A 41 years old male sustained AO Type C3 closed supracondylar fracture of the distal femur by traffic
accident.
B. Bony union was seen in calcaneal traction 14 weeks.

C. This patient complained a mild pain and no flexion contracture and nearly full range of motion. So, end
result was good by Neer's criteria.



284 &, MizeT"& 24 T3 3 A9€ #3)
24 BEY =2 o WAL Az
o] ARE L Rty JEE AP
WoH & 932 283y}

#4494 FHEF JnF 7|T2€ condylar but-
tress plate, angle blade plate, dynamic com-
pression screws°] 2™ condylar buttress
platew StHEFolvt B2t 4% A9 AHEES
22}t angle blade platettg &lx& FEsid,
angle blade plate® A¥#4l, AL FHoht
Fg 717} ¢lfd3, dynamic compression sc-
rewts A¥ fAl, A, TEAY g @ F&
717} #9471 4% Atede A 4 8l
of 249 Fidl mzEl YA 7178E T 93
of 3t Zgely A AR =3 &4 2le AL
de &y 717§ AHeslcl @ AoE AlgEn}?,

Schatzker®t Lambert®& HAnF Wzye 4
B 4gE EYstgded st £ 2le] BaA
AEolg HHden, 29 B4 FHANM EWE
Atolel] &3 AutE 718l R AL, F A&
o] dedx Zo|A& AP YskE AL, T

Fo2 FANEEFE AMREEE u), FHo] 94
FHel 383 DA guL Afon, =8 ¢
F #de] FA7F =98 Neerst Olerud™e] 7
FE 20%2 498 w2 FHES Eusizled 1
¥ 0-8%9 vloA W& Age& Budgen, A
e S WP & A% 6alF AL 286
A SURE, F23 ARE AYF TS 4894 U
W Ay S Bon 43 25 C3¥e]qn).

Laros§"& 49 ¥34& THs9 £48a A
B3lodof grin e AN B4 A%, £ F
ZEFF, A dEAED &4 A%, X B8 €
B4 &4 A%, oA gAY EH A%, AN
$4F ¥ 75 FEEY ARse e 83}
ohsL 3

F/E Yehle 71222 NeerF€ 5% 9
#Eo] fla, WA BT XAge] gl& F
Eo SEY o] YAHEHUE W2 Farn, ¢
A Az ERE 7100] +€F AARqME ¥
227, B ABNME HT 135 28590,

23 B3 & oy el AEH oY, HAEL
Edde % Hes A5YH o) 2AE E

Neer BAHY & AM8315125, Neer HIIRo2 &
a2 ARE AYP A &4 180, F= 34, BF
28, % 193, B&8 A5E AT AL 29
B 9% ¢, BE 199 A8 B

o] 4%} o] AO ¥4 CY¥ 349 Agr F
&% R FUE &4, #Ae] Ykl el wet
7te® ¥ AREH PEF [T Wz slpe
Ag 9 Feold Tl 2] e8d % ¥4
olw} F&| Wink W¥el Heke) gle C38 SH2
2R FY Ee gL AV AR @AY
A HAZ ALRe] Eo] tiEE Wt yE o3
E& NEA FEEle 2o FE£ALE AlgHL,

# B

19890 194E] 19934 2972 dPdittm ot
e By wiela ANPE UEHE AR F
e AO 84 C¥ 4% 140 €4 347}
7hedtEd gdlE didez N AFNE RAA
TG EE dEE 4

1 8z AYe 204 %e 604744 Uen
dde 3x 58, 424 48in MY EE 498
BE AL A

2. 7Hs BAAN FE &l UL,
£3 BuE SEE e/g Ededm, Mt &R
T 4L M Feldnh

3. J4H ERY 7ML FEFH bPE MY
A W 22F, HEF 2¥E AU A9 T
1359 d&5 ATk

4. AOR#HY C¥ 23 9uF 6ol &3
AE 9 Ay Juye AdEkn 2] eud &
T AR 50%A4 FE ol AAE %o
W C3% 23 43 2% vt A4¥E Bych

5 C3¥9 FEdMe &F v dYse 4%
o} 3ol HnBA SHH Ex ot 9 ANz 1
A3AY 49 AR E AR o] thElE Wny
W& A &8 = dEseAe) FE& ez A
e,

REFERENCES

1) 8%, o, olgs, A8 : FYH FHo
2 ARY dEHIT 99 THA AE 43



E, o #F Y= aekaa); 25:1057-1063, 1990.

2) HE, ZHAY, o|MH, ST, RYEHE UEE
HA RREAe FeAAE ey YHG
A1 11:700-708, 1976.

3) oI, =dd, Zge, oY eFdd AW
o dEfsfFde] 948 nd GEF¥ed
823 =]; 23:421-429, 1988,

4) WHE, olBF, S, WU 2FH, YD
PAgele] diElE YR W A#IR ZE 4R
E ofgry el yerx], 19:864-871, 1984,

5) AnE, HUE, UHE : AHE APF FH
3 ddd A3 JFF Y=, 18:322-
334, 1983,

6 THE, =Hd, HiE : dEF sdy 39
AR, iy Folusaz]; 18:903-911, 1983.

7 s, ojdd, gy, R, HES : Judet
plate® ©]-&3 OEIT Ay Zdo o4y
W, DIy yefupaial; 22:1189-1199, 1987,

8) Altenberg, AR and Sherkey, RL : Blade-plate
Fixation in Non-union and in Complicated
Fractures of the Supracondylar Region of the
Femur. J. Bone and Joint Surg, 31-A:312-316,
1949.

9 Borgen, D and Sprague, BL : Treatment of Distal
Femoral Fractures with Early Weight-Bearing. A
preliminary Report. Clin. Orthop, 111:156-162,
1975.

10) Connolly, JF, Dehno, D and Lufollette, B :
Closed Reduction and Early Braces Ambulation
Treatment of Fractures. part 1 : Result, in 143
fractures. J. Bone and Joint Surg, 55-A:1581-1599,
1973.

11) Johnson, KD and Hicken, G : Distal Femur
Fracture, Orthop. Clin. N. Am., Vol 18, No 1:115-
132, 1987,

12y Laros, GS : Supracondylar Fractures of the Femur,
Editorial Comment and Comparative Results. Clin.
Orthop, 138:9-12, 1979,

13) Mize, RD, Bucholz, RW and Grogen, DP :

Surgical Treatment of Displacement, Comminuted
Fracutures of the Distal End of the Femur. An
extensive approach. J. Bone and Joint Surg, 64-
A:871-879, 1982,

14) Modlin, J : Double Skeletal Traction in Battle
Fractures of the Lower Femur. Bull. U.S. Army
Med. Dept., 4:119-120. 1945.

15) Mooney, V, Nickal, VL, Halvey, JP Jr and
Snelson, R : Cast-Brace Treatment for Fractures of
the Distal Part of the Femur. A Prospective con-
trolled study of the one hundred and fifty patients,
J. Bone and Joint Surg, 52-A:1563-1578, 1970.

16) Muller, ME, Allogower, M and Willenegger, H :
Manual of Internal Fixation. 3rd Ed., pp. 548-542_,
New York, Springer-Verlag., 1970,

17) Olerud, S : Operative Treatment of Supracon-
dylar-Condylar Fractures of the Fernur. Technique
and results in fifteen cases. J. Bone and Joint Surg,
54-A:1015-1032, 1972,

18) Schatzker, J and Lambert, DC : Supracondylar
Fractures of the Femur. Clin. Orthop, 138:77-83,
1979.

19) Slatis, P, Ryoppy, S and Huittinen, VM : AOI
Osteosynthesis of Fracutures of the Distal Third of
Femur. Acta Orthop. Scand, 42:162-172, 1971.

20} Steinmann, FR : Eine Extensions-methode in der
frakturenbeh and lung. Zentrable. Chir, 34:938-
942, 1907,

21) Stewart, M], Sisk, TD and Wallace, SL Jr :
Fracture of the Distal Third of the Femur. A com-
parison of methods of treatment. J. Bone and Joint
Surg, 48-A:784-807, 1966.

22) Umansky, AL : Blade-plate fixation for fracture of
the distal end of the femur. Bull. Hosp. Joint Dis,
9:18-21. 1948.

23) Watson-Jones, R : Fractures & Joint Injuries. Sth
Ed. II, pp. 990-999., Edinbrugh London & New
York. Churchill Livingstone, 1976,



	26: 
	27-1: 
	27-2: 
	28-1: 
	28-2: 
	28-3: 


