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ABSTRACT Objective: To research many clinical data of nonunion cases and discover the reasons for low capacity of bone
growth. Methods: From October 1999 to April 2009, the source material of 280 nonunion cases were conducted and followed
up. The data of the study included 230 males and 50 females, with an average age of 39.4 years old ranging from 19 to 62 years.
The fracture position was femur in 129 cases, tibia in 83 cases, humerus in 47 cases, feet radius bone in 21 cases, the ratio was
46:29.6:16.8:7.5. The survey included primary injury process,damage degree and the effect of first treatment, hospital level of
first treatment, timing of surgery for the first time, the early callus growth conditions and whether there were obvious technical
errors. Results: There were 129 femoral nonunion cases with complete data, 121 cases derived from closed fractures, 8 cases
from open fractures; 111 cases was aseptic nonunion. 90% of femoral aseptic nonunion had no obvious callus growth,80% of
first treatment performed intraday surgical internal fixation, 10% were undergone operation within three days and 90% was ear-
ly surgery totally. Conclusion ; Low quality of bone callus growth is the main reason for current nonunion and the early surgical
fixation has much to do with low quality of bone callus growth.

KEYWORDS Fractures, ununited ; Bone defect;  Therapy

Zhongguo Gu Shang/China J Orthop Trauma,2013,26(4):284-286 www.zggszz.com

Nonunion;

AR IIRT FEA TRKEHSS HIE
5%~10% B YT B H K NEARE, BAE B
PRI e PR A I A ) — RO A8 *Wi‘f T 9 151 3
WG E X LRI AR, sk AER e it
PR GL D [ERMCA o B A, XA I B A K
ISR FBICC, WS AR Z EAI AR TS
iﬁ‘eﬁa‘é R TFHOX AR T 280 il A ]

T AR GORH S FE DT PR AT BRASAR
1 1’%4 575
1.1 —%R | 1999 4F 10 H & 2009 4F 4 A

FeG I H L [F AR A RBA LG H B (455 :30973052) ; Fipk T B
HATHRIWE (45 :SF11-20)

Fund program: Natural Science Foundation of China(No.30973052)
HHSEH . Z 2] E-mail : CKX0912@tom.com

280 BlATFARIGIT B EAERF], Hrp 248 {5k
T8 U2 e R DO e s Be A B 7 , 32 47K 1R A
ARTTEE U R Be ARG i, AEFARIGYT IILEIR & 50
BIARNHAARNFFE , 280 FilEEE , T 230 i, £ 50 il
AEY 19~62 % 34 39.4 % HiA eE 129 4] B8 8
83 5], b 47 B, RO 21 4l

L2 WEWHS L AR WG4 X
R BRI IS 2 E RO | B TR
ML A KR A B B IR R, A
WS A BRI Y , a6 B IARYT 2 MM F AR
], 7R BEs D X 1 IR YT Sl e R 2 AN TR, T 5 X
I H 2B A 108, T B E A Uk 2 A A5
5, AR OB R AR FL R [ 5 |, 90% 4k 44 Bifl
i, 3k B P e AR R K E R, A



A 2013 4F 4 2526 555 4 1 China J Orthop Trauma, Apr.2013,Vol.26, No.4 +285-

60%3KA5 K67 , B BEVT R 70%,

1.3 RG2S

1L.3.1 BeEaAE BeEEARESRE 129 B4, 7
FHAEYT 121 6, FFEcHEEr 8 6, otk A
111 ) e AN 18 5], AW b2 17 1), BE N
ETHTES 2 ), BUB AR e BT 2 1],

111 B TR B ARG B g 5 . Os
BRI . e TR B ARER] 70908 T g =
B R T 2% = 9% B2 B, 24% 3K I5 T K B 541 48 2%
SRBERBEA G BRI RIERE, 5. 7% R IR T
Bt, @ERFARIHL. BEVT T TR HLIE 7]
75 B, )5 M RFA 59 4, 5 80%, M)A 1~3 d FA
8 (5 10%) ,HiJG 4~7d FA 5 4], 4i)5 10d LA I
FAR 3, ORI GG 71 B30 JE A b
B (A 90% L) 1) s AL 12 A R
Tomitt, R B eER UG A TR 5 i
AR, @B ARSE R AR E 2 65 1, B fE
PIETIE & 36 1], 240 B 8 g 245835, 46 101 ) (5
91%), 75 A W B 124 A 3 60336 35 3 B8 &1
4 1) AN 2 HR 4 ) B A RRET 2 ] OHN B b 2
17 B (5 15.3%) , Teisn 552 IR &

1.3.2 BRHEFE-EAE BRHEEEAE 83 fildh , JF
BT 58 B, AT 25 61, FFCE & 70% .,
R 514, SN E 2R 21 ), S BBENAET 6 ], )
P AR UG 41 1], 5 50% , ARG PEIRT &
41 B, 5 50% , AR ZLHE HEE B AN E 50% 5T 15 1 A
AR, 7346 50% 08 T AR TEPEAR R IR,

3 itig

3.1 BB LEEEAENEEREE KLk
BHTEIRIT HEAS A FE, A T EYr R
A E ARG, FaE SR SR B A R AR
PR, 2T B R RIR A iE A
TR0 R 129 BB E- B AN R0 40 B ity
O3S EE B 18 BB YR, 4y 111 B HPEE A
% 90% W T g i 4K, 10 14 BA g 12N &
AEH GEEBENE SMEE S SaiRET )t e
AR, HAEBEEEEREA A EhiEL, 6 #l
W4T T IR w e B ANE, Ui E i K RE
TR 2 S H B AN E (B EA

BAEG ZRMAREEER, TRIGK
BEAZ N EARES R ALK, WA S
HERME e peEfE i, SR AERSIRT
JEARATRE . BT RSN AR R g R
IR BIE S, Bl B KA AT K
AR WRRA K et s EZR, K
20 N %A I T 2E R, B A E REEA

AR GRS, W 17 6], o552 )
R 2 T R i T e AR KRR IS, K o s
i, KR RESAR A K B R E , BUNBOIY 57
Wrsd, BeE sy ik, B R AR RIS R R
s, B R RE

AL B AN TR A KR R e . IR Bk

B RESE (46:29.6:16.8:7.5) , VB A& 0 5
T A T B E ARG B R T A i
Prog SR, Bem AR At L B 8T 5ok, Bk
A 2 2 N TP il el AR K BRI 4)
SR H AN RIRIE KX,
3.2 BEBEANERGIERTFARBL A4 111 4
B TR AE, EXIBIT0E S RFARMEE
1 80%, )5 3 d NFARNEEE N 10%, St
90% ., VLA F RS B AER BRI, il g
IERE IR IR FAR N H IS B RNEM T T
PP, ZiA B K LT LRI F R 55
itk K RE I A RKIIA SN,

Hutlm s 2@ b ImERkZ 55
RO B R B A OC, W S FARBMUS
A, TR TR S KPR e 2 e A1k,
RGBS R BB T AR, A REMILR A& 45
Yt Zxd A SRR I E X T R e R IR B AN
R 4 )

ZE G R B o s B v R R T R T
ARG H BT B AS () 25 40 T B AN T ) S AR
(] BRI S E B A AT DU & e i P B e
W= A, B E N E K &G P A B E
HT ] Bl SR A AR, AR TR IR T
DM ES e e e, IRmiitn shadri & ae
T O B 5E N, SE R BT U1 s A
BAINEE, BEAT LA R L B RAE S FARBUG R
FEAM S, RAE R R A AN, SUAT A=A kB4
A ROV 20 A R A S 5 S R R
s A B e KR IR T A B IR R
3.3 BEEANESEZERE B E AR
B 70%FPET R BEFE i 2% = R BEpe (A
P FAC T HBIX ) 7 — BN R R B i AN R e S
T2 AR BT, (HJREEH NN RGN T
W EEZET 22T AR E—MREENEE,
N 2 = e R 4 A 44 4 o 9 i B B T AR st
MUPASEARLE 1 R L, W0 B A P4 1 FH e e 2
A PR 2, D) A [ A — R O, 4
S E A I G SR AT 2 TR N
ST R XU KRB, USR5 9 = SR S5
JitiA T 202 T AR AN A A R, e R LA



+ 286 - HE A 2013 4F 4 H5E 26 555 4 #H China J Orthop Trauma, Apr.2013,Vol.26, No.4

FIE, BRIZ LR 0B S 7 88 B A AN 25 5 7 A Ak
TEWMGHE S, DRI 33 i B P 2 4 R B AT AR M i
REA Bt

3.4 s AR N E B 51 Wi T
%ﬁﬁ 10 em, {58 2% W o) ] 1AL PR 22 Bk A

AU E . TR 1| KRG A Kigiiz
51 K itk iz B 43 1 T 28 1 B g AN W 80 4 ] )
K UA, 23 S SURWT I 45 3 | r= A= s #5240
— R T BRI i 2 DR R AR A 2R i L
FEARAROIA R LB R R E Y, fipadries
P, RSB TR SR B R 0 B
EAR TR AR, ARG R TS AN B A
P TCE i KIS, s %ﬁﬁf?)?il“i& P E LA
A, B R AT U 8, (B Prim AR A A X R R, AR
1 R S — i, N @Ey?ﬂiiﬂx:_h{m THR
R G s, ARFAREYUERZE G 2 B4
A, AR K A, UL IE R 2 5 3R A

T,
3.5 Hih@aHEE ARAWmEIL SR R TR
PRI E R, A AR T DA A A RE T R R,
SR Z AT AR RS B R
i, AMNRBE R AT A RIS TR
IR IR 55, UK PR T OU R Y]
BN E AN E R fEHRE,

g bk, B RE K T Y H N
FEFEH, FHFRSERAKEEIET RIEMHEX
AR T S T A TR SRR B A% B A
K, B EA AR BT ARA S AR kA s
ARESI I R AN RN, HEA TR BE A, R A
K

[1]

[4]

(6]

B3k
B R AT JER AR L] P00 R

2004,6(9) : 1059-1062.
Qin Y. Fracture healing, delayed union and nonunion[J ]. Zhonghua
Chuang Shang Gu Ke Za Zhi,2004,6(9) : 1059-1062. Chinese.
WA, m Rt e T AR S A A R SERRTE ], P E
BRI ,2012,21(6) :510-513.
Pan Z]. Experimental study of high-energy fractures delayed opera-
tion in promote bone healing[J]. Zhongguo Gu Yu Guan Jie Sun
Shang Za Zhi,2012,21(6) :510-513. Chinese.
WA IR B s RE et B i 2 J e ) S B R TR 50
[J]. PRI R R, 2013, 15(2) : 46-50.
Pan ZJ. The experimental model of hidden high -energy fractures
with disrupted callus formation[ ] ]. Zhonghua Chuang Shang Gu Ke
Za7hi,2013,15(2) :46-50. Chinese.
R, 3K i L, %6 A SR AT O B AN ).
FE45457,2011,24(1) :62-65.
Shen GQ,Zhang H,Gao FW et al. Interlocking intramedullary nail
for the treatment of femoral nonunion[J]. Zhongguo Gu Shang/Chi-
na J Orthop Trauma,2011,24(1):62-65. Chinese with abstract in
Englsih.
FRAZEC,XVE, IR, . B AIARG T RE N BT R R T
KM AET]. P EEH,2010,23(12):932-935.
Zhang JZ,Liu Z,Sun TS, et al. Augmentative plate fixation for the
treatment of femoral hypertrophic nonunions subsequent to in-
tramedullary nailing fixtion[J]. Zhongguo Gu Shang/China J Or-
thop Trauma,2010,23(12):932-935. Chinese with abstract in En-
glsih.
Charnley J. Delayed operation in the open reduction of fractures of
long bones[J]. ] Bone Joint Surg Br, 1961,43(4) :664-671.
WISE 2. BB T B A N B E M R A TR i (0], P
HEAHRZ%E ,2006,21(5) :356-359.
Ming LG. Epidemiological investigation on failure in internal fixation
for femoral shaft facture[J ]. Zhongguo Gu Yu Guan Jie Sun Shang Za
Zhi,2006,21(5):356-359. Chinese.

OB F91:2013-02-25  ASCHwER . TEE)

AHXTFRTEE"BREENSH

ATNELRGEAE 2 1 SCE ATl AR . PLSCE N T WE TR AR 7, 5% Ra FA OG i — U1 B 5 il AR

bR WSO 00T SRR, AT CRE I T

VEERZR  Fr il

<<r|1.‘11,fj3>>/ AR f






