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Comparison of two approaches for the treatment of supracondylar fractures in children by K-wires ZHONG Zhao-
ping,CAO Jin,ZHOU Long,XU Rong-ming, CHEN Qiu,PEN Lin-rui,REN Rong. Department of Pediatric Orthopaedics ,
Ningbo No.6 Hospital ,Ningbo 315040, Zhejiang, China

ASTRACT Objective:To explore the clinical effect between two approaches for the treatment of supracondylar fractures of
humerus by K-wires in children. Methods ; From Jan. 2004 to Dec. 2006, 117 children with supracondylar fractures of humerus
were divided into two groups according to different methods of the K-wires fixation involving two K-wires group and three K-
wires group. In two K-wires groups,there were 45 children including 31 boys and 14 girls with an average age of 5.6 years
ranging from 1 to 11 years;according to Garland classification, 19 cases were type Il ,26 cases were type lll. In three K-wires
groups, there were 72 children including 47 boys and 25 girls with an average age of 6.8 years ranging from 2 to 12 years;ac-
cording to Garland classification, 22 cases were type Il ,50 cases were type lll. The movement and carrying angle of elbow joint
were measured for all these patients. According to Flynn criteria for supracondylar fracture the results of two approaches with K
-wires were compared. Results: All patients were followed-up from 2 to 24 months(means 15.4 months). In two K-wires group,
the results of Flynn were excellent in 27 cases, good in 12 cases, fair in 4 cases and poor in 2 cases, 41 cases gained bony heal-
ing, however, fail of fixation arosed in 4 cases and cubitus varus arosed in 2 cases. In three K-wires group, the results of Flynn
were excellent in 60 cases,good in 11 cases and poor in 1 case,all cases of three K-wires group achieved bony healing after 6
weeks of operation, the function of joints recovered through exercise and cubitus varus arosed in one case after operation. Con-
clusion : The technique of fixation with K-wires is a stable and reliable methods for unstable supracondylar fracture but medial-
lateral three-pin fixation is better than one with two pins.

Key words Supracondylar fractures of humerus;  Child; Fracture fixation,internal

Zhongguo Gushang/China J Orthop & Trauma,2009,22(10):767-769 www.zggszz.com

BB AR LER WA, WA ASAREEE 22006 4E 12 A, RHATFAR AT 117 HULEME S 5
WE, FZFESTILEL SR L EIBRGHLE R 8g BT, Hod 72 BT NN = AT S U REAR L 45 AT AMR B AL
THESE, IR T A ERIGIT I , AR e e B A N L E A, S LS 7 E— HU A
FARWEIT , HFARIT R EFAEARR I EE, 2004 41 H 1 lEERER

L1 —BE8ekl Al 117 B, PRERE 45 51, 55 31 6], L 14451
SEIAE . MP2EF  E-mail ; zhongzhaoping043@sina.com AW 1~11 %, F 1 5.6 % ;Garland T Y 19 5], T 5 26 4],



.« 768 R4S 2009 4E 10 H 5 22 555 10 1]

China J Orthop & Trauma, Oct.2009,Vol.22,No.10

=EPA 72 B, 5 47 B, L 25 Bl ARES 2~12 %, P38 6.8 B
Garland I Y 22 %], T AY 50 B, WAL B JLAEM S AF8S BT
KR AG 2R i, 22 R R BB, &
FE645 - [RIRE B a5 3T 6 B, RIuAS 97 3 41, [F)
FUgrim st 4 B, R0 RE B XUET 2 61, 7 BITEAR TR
R PUAT WL RRIBRE AR B TR SRR 3 ], B 4 v SRR
IBE 4 4515 2 151 s LR TR e & B s e e s il 13622 P HUL
WIEABEE 3~72 h AT AR,
1.2 JRITHITE SERRIBRBIE MRS S Al AR , 4%
AR HEIL, 7 C TR X R T &I E N, K&
B LT A AL, A R AR LR s2 4w ih |, jiE &2
BUEFHERTOL, 45 BIEEEAERS A AMIRE L B 2 BOTREN
158 , 2 AT AT 20 25 385 AN 2 I8 A BRIE 81 5 i e 1 |, C
TR T 1 o7 S AR, B Pt X 7 X 2k 47, Ab PR B G
RS, AEATREIRE , 72 BIAMEL R 2 MO REFE 2 )5, fHE
FE2ETs PR SR A, e T S M EIRES T BN Ry
BA VMO RS, ZE B IMI L T, BARVE 22 N 65 i ik ™ 8
TR ] il Py R B E PN RO, R R AR R i L
[N L AN 2B 1 U e e U K e SRl i EZE | e S o
SR Py EARAREORTE , A0/ INY) YD R R E Y RS T
BAWMGEREL , AP 6 BIYITF Kbk i a 5e FRAT RS
P 5 Wy R AE KRS
1.3 JPROFM I BT AR JE LRI ST I B
| JAJE R A, 3~4 AR X &R LB @ a G0 84K
o ERER, LU AERE 2 A H 0 B4, T2 15 16 sh B S o
£ o3 AT I T ZE AR LR SR S5 I S St et sh v el , 3
J ST ERHE A, RIS AR S T AR I A AE 09 TC M AR, 61T
FARBERIEM . RIE Flynn SEPEMAREE. I8, JE M52 R
INTF 50 BRHEA R 10°~15° B, JE AR 3Z BRYE BN T 10°, 3245
flioh 5°~9°; 1T JE A Z BRAL /N 159, 345 ff ol 0°0~4°; 2%
JE A Z BRYE KT 150, S840 M P B
1.4 SEit2ortt 4w OE BEHE AT, JEREHLIEIHE 321
YRR, RECETIRIT A R R BN & s DihE
KA, 43 AP | RS &5, 7T 2205 -6 9 J5 F L e 4 1)
PR FRR 22 3P AR LR R E 2SN e, R
SPSS 14.0 B A58 g it A HR 1 B He R o FH B ARG 56
2 #R

117 BBk A5 R 17, W [8] 2k 2~24 A~ H P34 154 A
WAL AR S5 B A Az BR AN 4 M I A5 R AR 1, Pl &
Flynn PFH S5 5 036 2, 06 R 2 LB v BR ARG 36, PRARTR 9T
ZE ARG 22 55 (u=5.061, P=0.024<0.05) , B N AMIE =
A U 2 5 B A MR R - 2 LA T LA B

WAME =413 X EE 72 61, KRG 6 FX¥3sa i s,
J AT Bl BE A U BRHR S FEASYR IR I R BIDE 1 1], 0
ROBRZEA51 03 3 B 72 4 8 B A5 9 B , AR BT il ek
SERWE , PIETRE R 45 6], Horp 41 BIARJG 6 FR1S-EEd
A4 BIARE 1 JRBYaRE AL, [ R, I F AR A
BRE=412e W EIG AT (LR 1), T s L G s 4 3h
REMBA S FEARMKE IEH, A BIWSIE 2 61, TR A2
B, R AT B ZRERE 58 R,

F1 AHEEAZERGENEMZRMZIEAMNEELER(°)
Tab.1 Results of limited degree of flexion and extend in inju-

red elbow and carrying angle after the K-wires fixation(°)

205 SRR A Z PR A5
=EFE e 2.97+3.38 12.38+2.36
P A 2 2] 5.04+5.74 11.51+4.25

F2 MWIEKEEZER ETRELE(H)
Tab.2 Results of two approaches for the treatment of

supracondylar fractures in children by K-wires(case)

&5 7 =X n K Gl %= PR (%)
PR [ 27 12 4 2 86.4

= E 60 11 0 1 98.6

3 iTFig

3.1 JEEMREEITIAL BR TR LR s P A MER
ET7 2 cm LGB, IEARTE AR )27 bR T2 55 5, B o)
TESLAL R A AT, 2T ILZE, #4324 2 B AR sy -3
B A7 18, 53 R B 5 e i R e T B e s EAS A
PSRN RIS = e/ TN R AU R e GRS R /Tl
73 DR g 2 2 i 1) RUDURS A3 ) e LA fl 25 (G2 o 1) Ao
MR ) o AR B R A2 WL, BT RE-5 LISk fis 3 0 F0 32 1
ZRb TN RIVE BRI ¢, B 8 N RIOE o (R B fi
RBHED, HHMAERNE, Pt Eir bR
Gartland ™), U B TR ES (AR L K LB B 20 3
IR ST TOAB AL A, — K e, 3ol o im0 K A e
B BT A R 5 A Wi D0 e B e, B
SEEMAL,
3.2 BREEITIRIT OB T AVE T, SRALLRTE TP ALK
AUFAEIEE 3 JA BT R4 I R e R4, H AT 2241
FFRIE RN EE TARIGYT , LU If R AE Ry & 4k . B RTESE
I GG — RS 2 A B Ve BT I E |, A H T
[5E | 3~4 J& 2 bR 0w [QEH AN AT BHE , 2EA T D RE SRR ) (H H Rl
XF T2 J7 AU B AT ARTE i — B L, — AR 2 Bk
PSR 3 MOsE AT S8 SUIIAE [T RE S B2 i, 3 A =3 1 R o
S/ 2 MO PR [F E LA RE S A R 2, AR AR 2L 1] [m]
JBEAIAT , AR =51 238 e R L e 2 8, 39 T BT A L
BN R 25147, i SR aE MR B[ AE 45 1L T 4 IR
JEHREAL RIGA 8.9% , WA B i v T = [ e Ty ik, B
TEBART LB AT B LTS B, NRATRER H A AMER
SRS IR E 7 i, AR AR RIS
3.3 =AFEEAY I BRI NG SRR SR RSN
PER ARSI , AT T8 QBT B E A ELE S5, LS LS54
PR R R RS AR R = A IR RS, SRS SO AT [ E
HORCE Rl P A R IR R RS RE PR MR 2 A
AESCE BRI SE , Sy i B Ss A 22 AMER 2 MO IR B E D
Lee S5 OfS 1 2t AT, 45 SRR WAL AMIR 2 Mg SOE T
I#5E T LA AR AS SUTE R AT [ E AR SE , (R PUess o 4k
2, BEIF NI 1 BOE BT AT RIAR A R KA E . T
Solak %54l i FR 2SN T LGB BB 29% X 4 B 47 8 i i



1 EE 55 2009 4F 10 HEE 22 %455 10 ] China J Orthop & Trauma, Oct.2009,Vol.22,No.10 +769 «

3 ®
B1 otkEE 10 % S 0Ech i AR _E A3 (Gartland
M%) 1a,1b. REFIEMAL X ZEH 1e,1d. 55 1 IRFR
TPHMRMIEF N EEAR R IEMIG. X 7 1e, 1 55 1 KT
AJE 1 AR AIEM A X R 1g,1h 55 2 1K
FARFT NN =22 N [ E AR IEMIAZ X R

Fig.1 A 10-year-old girl with right supracondylar fractures
of humerus (Gartland Il )  1a,1b.Pre-operative AP and lat-

eral X-ray films 1c,1d. First operation,two K-wires were
inserted from the lateral condyle 1e,1f.Fracture removed,a
week after the first operation 1g, 1h. Post-operative AP and

lateral X-ray films, two K-wires were inserted from the lateral

. ¢ .
/ condyle and one K-wire was inserted from the medial condyle
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