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Clinieal Results of the Delayed & Non—union of the Long Bones
with Interlocking Intramedullary Nailing

Han Suk Go, M.D., Yoon Seong Yoon, M.I}., and Eung Sun Ahn, M.D.*

Department of Orthopaedic  Surgery, Seoul Paik Hospital, Inje University, Seoul, Korea

Delayed & non-union are common complications of the fracture of long bones. Many kinds
of treatment modalities for delayed & non-union have been reparted, but rigid fixation and
bone graft have been the most common accepted method.

The interlocking intramedullary nailing technique has advantages which the rigid internal
fixation and bone grafting effect of reaming debris.

We treated nine cases of delayed & non-union of femur and tibia at the Department of
Orthopedic Surgery, Seoul Paik Hospital from Jan. 19980 to Octo. 1992 and results were as
follows.

1. Nine cases of the delayed & non-union were consisted by 7 cases of femur and 2 cases

of tibia.

2. Causes of delayed & non-union were failure of implants in 4 cases, inadequate and

inappropriate immobilization in 3 cases, and persistent gap in 2 cases.

3. Union was achieved in 7 cases and union rate is 77.8%
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Table 1. Age & Sex

Female l Total

Age/Sex Male ~  Female  Total
<20 1 1

21-30 3 3

31-40 2 2

41-50 1 1

21« 2 2

Total 7 2 N 9
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Table 2. Location

Rt Lt Total
Fems 3 4 7
Tibia 22
Tatal R 6

Table 3. Duration from Fracture to Treatment of Delayed & Non-union
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Table 4. Initial Treatment

Treatment

T . Femuw  Tibia  Tota
Plate & Screw 1 1
[.M.nailing

Kuntscher Nail 3 3
Lotte Nail 1 1
Ender Nail 2 1 3
Interlocking

LM Nail 1 i
Total 7 2 9
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) Duration{Months)
tal
Location <6 612 - 1224 - 215—_ - Eo a
Femur 2 2 7
Tibia - - U S S
Totat 2 2 4 1 9




Table 5. Factors Contributing to Nonunion

Factors Femur  Tibia Total
[mplant Failure 2 2 4
Tnadequate or Inappropriate 3 _ 3
Immobilization

Persistent Gap 2

Total 7 2

Table 6. Type of Delayed & Non-union

Hypertrophic Hypotrophic

Femur 3 4 7

Tibia 2 2

Total 5 4 9
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Fig. 1. A 47 years old male patient, Fx. Femur shaft Lt. due to traffic accident. treated with Kuntscher nail,

but persistent visible gap
B. Removed Kiintscher nail and inserted interlocking nail
C. 5 months follow up, decreased gap and callus {ormation was seen
D. 16 months follow up, complete union
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Fig. 2. A. 26 years old male patient, Fx. tibia shaft Lt. due to traffic accident
B. Treated with Ender nail at other hospital, but broken nail and absence of callus
C. Removed hroken nail and inserted interlocking nail
D. 14 months follow up, union evidence was seen with callus formation

- 171 -



Aol e AS, Zeldzd 9 F¥AEE &
dA7le W, 3) 284 FFHE YHF] A
A5, dzlel Q& 28AYS T Wy, 4)
E':]""“ 5% FHAY 3le By, nHEVeR
8-S d& 5 vz 34

@A d2fz EREe AsWgeze 2
¥ A9F e afoes UE 7 e
H +¢d g¥loze 87 %) AW, functional
brace, Lelx A7) AF2] Wy Fel o, g
H agogys gAE oden Yuy A4H, 5
* Wugs, P T Ee] Wyl %}3421
st

A1 B uFEe nA7e] 28 Ay, o
o W& <Ay #He ZF, o9, 3 &, ¢
A 7558 Adgd ddo] gald 2x, func

tional bracett cast$ o2 015 ®o] Y # Y&

oz 5o o, A7) 2ASEE 19716 Frieden-
berg%-"] 22 AF HVz EHEL A8d 49
g B1E oz EF%e zad AZE o)E o}

%hﬂ Ag WPEe] AF=A gk A9z 5H

F4RAMA YPATE Bot A5E FYoA
Fro YL FANTE B8, Al AR

= 58 34 FHY AT E HIaaA o3y
o2 E3/} dojuAl st o, 4RAVE 24
ot d9g Al gdste wHE Atz 2H
2 ol4Hm glow B8 gxge] A7) AStor
o THEE B dep. e A 2hEe A
§F A&AY uPo| Hasy xf{7)7te] 4 2
H 7IE AF FEr £ ey Y gy
DA ErbFaivte ©ie] Aok, g o)
o AL AFEC g oty Ze YuPol @
a3ty AR ZEA &Y, 4EF B ArEn
Ath 25T Wrdee Ang YaPge A £
Qovt BHAT 9 ARz &459 o] B
.J_EI_L. 3th  Clancey" 52 Kintscher¥ & o] &%

T4 ddEvter 5%e H4FE&LS ddrin
l:'._-LEHCi“' Connoly"& # &S o] &3 WA
U ping ol&¢ diFog:s FAHANAL 048
W 27 Aoz ddd. 283 F3 Paley''s
llizarove] 4 B2 g o83t A2 B/ 2
o ¥y, d¢& g9 2 @Eg T A5
F oglen, 27 AF a7t Aissing 2xsE

€ o A% 27 H%, #d 7502 #AE 5
sieha stRov, nrtelw g4 21 72 o
&4 A2 E Gl Aok B reamingS A
Al Ehd i'_i}’@—J AL mrREs AR 3
F A& dF 23 &, Foldgd Byay, A
a2 Py g 27 iﬂ -‘?-ﬁl'-‘a:—-‘i] FHe} e A
o2 ¢ed sl

2 B

AAd et Mg gPolnst pdolrE
1990 19 ¥E 19929 10¥AA A2d AE3L o
HZ 2HR NEF 4P A9 ¢ 258 #43
g7 Hold FHAA ZhsEtdd 9dE EYate
oo g AEE A

L gunle 722 dapoldl ©o] Hasigon,

459 = tEZe] 78, ATo] 28Uk
2, 8 4% A9 g 4o r g
9] 71e 1de)t 2delEvr 44 2 7Sk
&, 7] A&EZ+E Kiuntscher¥ & Enderd
o] Z+zt 3al 4 olgict,

3. 98 FXRolA %7 WuRZ2 AAFE, ream-
ing¥ 57 2gAL Adstgen 74
A FALAG DEY D FRY 2N 8
Arh

HEHO R reamingd AAE Fphl 2§ A
B J@3 A9 g % o A wo AN

£ 7 e @ Wer AgHd

REFERENCES

1) olg, BEA, oj&r), i, o499, e
FHE 2E £ A8 F3. Eﬂﬁpéﬁﬂla“—‘}
4. 25 368-376, 1990.

2) ¥FF, ¥AG, HAF FFEAN 253 v 9
LALE ey Algd Q*éﬂ i R L -
M. @ E el gk A 25 0 377-388, 1990

3) Bone, L.B. and Johnson, K. D.: Treatment of Tibial
Fractures by Reaming and Intramedullary Nailing.
J. Bone and Joint Surg., 68-A : 877-887, 1986.

4) Brighton, C.T., Black, J. Freidenberg, Z.B.,
Esterhat, J. L., Day, L. ], and Connoily, J.F.: 4
Multicenter Study of the Treatment of Nowunion
with Constant Divect Current. J. Bowne and Joint

~ 172 —



e

-—

—

Surg., 63-A:2-13, 1981

Clancey, G. J., Winquist, R.A., and Hansen, S. T.
Jr.: Nonunion of the Tibia Treated with Kintscher
Intramedullary Nailing. Clin. Orthop., 167:
191-196, 1982.

Connolly, J.F.: Common Avoidable Problems in
Nonunion. Clin. Orthop., 194 : 226-235, 1985.
Connolly, 1.F.:Selection, Evaluation, and Indica-
tions for Electrical Stimulation of Ununited Frac-
tures. Clin. Orthop,., 161 :39-51, 1981
[)’'Aubigne, RM.: Surgical Treatment of Nonunion
of Long Bownes. J. Bone and foint Surg., 31-A:
256-266, 1949.

Lifeso, RM. and Al-Seati, F.: The Treatment of
Infected and Uninfected Nonunion. J. Bone and
Joint Surg., 66-B : 573-579, 1954,

— 173 —

10) Lorraine, D.:Electrical Stmulation in the Treal-

ment of Ununited Fractures. Clin. Orthop., 161 :
54-57, 1981.

il) Muller, ME, Ada, JR., and Webb, L.X.: Treat-

ment of Infected Nonunion and Delayed Union of
Tibia Fractures with Locking Intramedullary Nails.
Clin. Orthop., 245 : 233-238, 1989.

12) Paley, D.:[lizarov Treatment of Tibial Nowunions

with Bone Loss. Clin. Orthop., 241:146-165, 1989.
Sharrard, W.J.W.: The Treatment of Fibrous
Nonunion of Fractures by Pulsing Electromagnetic
Stimulation. J. Bone and Joint Surg., 64-A:
189193, 1982.

14) Weber, b. G. and Brunner, C.:The Treatment of

Nonunion without Electrical Stimulation. Clin.
Orthop., 161 :24-32, 198!.



	170: 
	171: 


