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Nonunion after Interlocking Intramedullay Nailing
in Tibia Segmental Fractures

Jin Hong Rhee, M.D., Jeong Woung Lee, M.DD,, Jae Yong Che, M.D.,
Sang Won Bae, M.D., Seog Hyun Yoon, M.D. and Ju Youn Lee, M.D.

Department of Orthopaedic Surgery, Sun General Hospital, Dae Jeon, Korea

Tibial segmetnal fracture, usuaily caused by strong external force has recently been increased in
frequency because of increased traffic accident. This type of fracture has been well known to be very
difficult to manage on reduction and maintenance of reduction, and also that it has high rate of com-
plications such as delayed union, nonunion, infection and etc., because of high incidence of open
fracture and association with other injury. For the management of this type fracture there are various
methods from conservative care to operative treatment such as internal or externat fixation. We ana-
lyzed nonunion of 8 cases who underwent interlocking intramedullary nailing for tibia segmental
fracture. The results were as follows;

1. Interlocking intrameduliary nailing for the treatment of tibia segmental fractures were done in

29 cases(76.31%) out of total 38 tibia segmental fractures,

2. Nonunion occurred in 8 out of 29 cases(27.6%).

3. Nonunion occurred at the distal fracture site in 7 cases and both proximal and distal fracture site

in 1 case.

4. Nonunicn occurred in 4 cases of open fractures, 3 cases of closed fractures with compartment

syndrome.

5. Nonunion occurred in 5 cases of Melis type [V, fracture, 2 cases of type | and 1 case of type [

fracture.
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Although the interlocking intramedullary nailing is thought to be good method for the tibia seg-
mental fracture, our study showed relatively high rate of nonunion especially, at the distal fracture
site, in case of open fracture, associated with compartment syndrorne and Melis Type IV fracture, On
the basis of this study we recommend that closer attention should be paid to the method of treatment,
fracture type, severity of comminution, open or closed fracture, degree of soft tissue injury, and frac-

ture site.

Key Words : Tibia, Segmental, Fracture, Interfocking intramedullary nailing, Nonunion

M E

T 23 e A9 dgd o 2H=, 2
F Alme Z72 dA WIEr} Fsn 9o
LRI olol algAl e FHEH {27 FEH,
Fut £49 Aty #de] W, 4 =0 A
o AFHY ¥ HY, B/, O E e 2
Aol e Aoz By g g, AE ¥iE B
ZX ARdMRE Yoy FAE o4 F&H
A8 5 oorshd, #2 o3 HAE ol IF
Y EE AHse L2 A4S dfivky B3 D
Atk olel B AHAEL FFW oA HEE
ARG 2988 AT £3 TE AN T4E B
& 88 & BNEd 7Y 2am A Raudhs vt
ofcl,

e W gy

19914 3¥%E 19963 64972 A& £4 33
&2t 379 388 F 289 29404 EA wd
A& AYgsisich datdez F4zhl ag
13ES § A7 0ddey, Awd E2E 9
H F¥TFoE A% dAHeE g A »n
Aaf olatdez F47hl @A nY&E ¢ 2
$= o#ldch 208 I 23 nEEge ¢
ASoA BAYY FEL 128, JAFTZAAEA ¥
#EH FEe 17404 3t A8 ¥
ACE Titaniume] 153, Russel-Taylor7l 62,
Zimmer7} 58, Grosse-Kempf7} 3#9ith € &
A B oA 653 FslA Mogdd 2 F
FH FE & F SFEHe ¥E AF FIEHE
Z ¥ 12F4EHE A4 f552EE ATe dE 9
Aoz dget £ F 5o 2208 Jel9 deF 1

4 of o

giolA HEE AR MASS dynamization®
stk F4l 7R 1370l RE] 25709 7)A
HE 14 4/Mgelden, 5 £ 67HY7EA AL
Hoz FHE 270 gle AFE BFftez A9
i) o8& viotel A, W 24, APY Z
A R, B0 dod 2y, #ER uFEH
Bz, I+ HFE A7 5 F# daH
ezl 2R pFes ny 4R nEged o
A8 7l P nFeFe] IR a4
5 Rkl ERETlel A3 94E 24

a2

Y 42 54 24 385 2970 wEA 2
&2 2930 M Al 48 $£X e 200064
FH 50de] weleu, £#/EE F2 404 o)
A gaslgo Ad E¥e ER7t 263, A=) 3
diden], B oF Exlels fE=EAG, 2
3 FAUEE Melis 274 [¥o] 1381 (44.8%)
2 71 Wsken, o8 F 2#cA B&iel gA
Fen, [¥& 289en BREe gioich 1% 5
dF 19 V3 9dF Sl Efol e
i, VoM 71 52 878 VNEGho%E 2
Aok, ALY E8E 1320 (44.8%) 24 Gustilo
I-b¥el 8al, M-a¥lol 3, [%¥o| 23ded,
Bage [-b¥ a3 4eloiA Lasidch slay
4 163l F ERYE 4aleld BsRied, <8
42l F 78 FFeel 3#A Fuk=goy, BRY
TR e 22 TEA €980 74, 2% #
U5 FA T A7) 18 E 2% B o
A e NEE Hyd e dyge By
AEE T A$ 108, viTEs 2L § Aol
198 %eq, B4 2EH FEL @ 49 N
P2 FEE 480y Yolda BEH FEE ¢

— 310 —



Agel Wisrl Ut F47 HFe s 228
Al ggE] grskon], 7aldlA AlPEAY. E4T &
FEE APRAYNA 6 XY HFeE AY
HHE 28l ERYgol TS HFe #F4
A visste Aol@ HolA gsith ALEE F
£A2% ACE Titanium 1521% 42, Zimmer 53
% 32, Russel-Taylor 631% 1al<A] ¥R
wAsg dAHes EF7N) 2EH LY
193] A AlgEiHen], o3 4ol ERie] ¥
Aatga, fad FA nPe F oAHeR B¢
W 283 2EeS AP A4e 10808 o
3 4ol EHYol LS jnF FA P
¥ oolxAoz E470 2P nFES AUG 3
FoM Heh & B/ N=F 293 (Table 1).

AAEL BREel A 2 ¥eF Melis £7

Veola, &4 23949 F 49N, AA At
4 83 3 7Y FETE FUY AR, UA
UEH PEE @ A4 0y e w09 HE L
st

BREe ARe 6dolM At HAE o4&,
1#eie 2458 AA £ EFF dFe g d &
TP nAsger, 1#HdME o4& 9D
FF52& AARANL (Table 1),

1L gow

434 2 g2z 959 19 2§ AlTE FF v
Z 39 78 $3TE FUY %2 AEL Melis
Ve £3d 2282 Qs e e 45 2
2 "A7lE ¥ Orthofix fnd AAE Alddlge
o, 953 4% clAxez & HFL JEH IR

Table 1. The cases of nonunion after interlocking intramedullary nailing

Fracture t Nonunion , \
Case Age/Sex Melis Gu:tflz site Fxrst.opernuon
1 59/M 1 closed distal CR+&IF ¥ w:_ith RT§(unream)
2 75M 1 closed distal CR&LF with AIM(unream), fasciotomy
3 S4/M Fopen E-b distal O/R&LT with AIM, wiring
4* 43/M N closed prox, distal C/R&E/F § with Orthofix, fasciotomy
5% 43/M N closed distal O/R&E/F with Orthofix, fasciotomy
6 51/M ¥ open §-b distal C/R&E/F with Orthofix
7 63I/M X open I-b distal O/R&E/F with AIM, wiring(unream)
8 34M K open [-b distal C/R&ESF with Orthofix
Case Age/Sex Second opertion Third operation §§t:;k‘:’ng
i 50/M Remove Rt, C/RR&UF with AIM**(ream) ++
2 75/M  O/R#& Plate, Screw fixation, Auto B.G++ ++
3 54/M  Screw fixation, Auto B.G ++
4* 43/M Remove Orthofix, O/R&LF with ZIM ¥ ¥ (unream) Screw fixation Auto B.G ++
5% 43  Remove Orthofix, O/R&LF with ZIM{unream) Auto B.G ++
6 51/M  Remove Orthofix, O/R&LF with AIM, Alle B.G Remove Allo B.G, Irrigation ++
7 63/M  AutoB.G ++
) 34M  Remove Orthofix, O/R&LF with ZIM(unream) Auto B.G, +4

* 2dgaloly 4= & AE, 5 A& HE
+ closed reduction

4 extemal fixation

++ bone graft

t internal fixation
# open reduction
¥ ¥ Zimmer nail

§ Russel-Taylor nail
** ACE titanium nail
§§ Locking screw
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Fig. 1. A case who had Melis type IV segmental fracture of tibia right 3 (A). At first, Orthofix external fixation was
performed (B). Nonunion was developed at 6 months after the intramedullary nail conversion (C). Finally,

autogenous bone graft was done (D).
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Fig. 2. A case who fiad Melis type I segmental fracture of tibia {A). Closed reduction and internal fixation was done
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with Russel Taylor intramedullary nail (B). Nonunion was developed at 6 months after the first operation (C).

Revision was performed with ACE titanium nail (D).
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