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— Abstract —

Locked Intramedullary Nailing of
Tibial Segmental Fractures

Bu-Hwan Kim M.D,, Jong-In Yim M.D.,
Hee-Yeong Chung M.D., Joon-Young Park M.D.

Department of Orthopaedic Surgery, Dae-Dong General Hospital, Pusan, Korea

Recently closed interlocking intramedullary nailing under image intensifier has been widely used
in the treatment of segmental fracture of long bone and good results have been reported. Twenty-six
segmental fractures of tibia were treated with interlocking intramedullary nailing from Mar, 1989 to
Feb. 1993 at Dae-Dong General Hospital and all cases were followed up more than 18 months.

In this paper we are reporting the results of twenty-six segmental tibial fracture treatment.

1. Seventeen patients were male and 7 patients were female.

2. Eighteen cases(69.2%) were caused by traffic accident and ipsilateral fibular fractures were the
most common associated injury,

3. Most common type of fractures were Melis type [ (10 cases 38.4%), proximal fracture lies in the
middle third of the shaft and the distal fracture lies in the lower third.

4. Average union time in closed fractures was 23.0 weeks and 29.5 weeks in open fracture with
average 28.5 weeks,
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dE BEE 17444 7242 BF 376401
40007}k 71 Bk F 26815 EAvE 199 (73%),
A=} 7 (27%) ©10t} (Table 1).

2) U §el

TEADT 1832 69.2% AR °lF HE
2 Abmzh 74 (38%) & b wsken] 1 9] A}
o, AR A ol 47 48, 3ach(Table 2.

Table §. Age and sex distribution

Age Male

Femnale

10-19 1
2029 3
30-39 2
4049 11
50-59

60- 2

Total 19

Table 2. Cause of injury

Cause No. of cause(%)

Traffic Accident
Pedestrian
Autocycle
Car passenger

Fall down

Direct trauma

Others

18(69%)
6(23%)
5(19%)
T27%)
4 15%)
3(12%)

1(3%)

Table 3. Type of fracture(Melis & # )

Fracture

Closed Open No.

Total

%

3
10
2

Type | 1
Type 1 3
Type 1
Type [V
Type ¥V

E R e I I

11.0
38.4

7.0
14.0
29.6

Total 10 16 26

100

Table 4. Associated injuries

Associated injury

No. of cases

Fibular fx
Spine fx
Humerus fx
Clavicle fx
Tarsal fx

Rib fx

Pelvic fx
Hemothorax
Pneumothorax
Others

19
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Fig. 1. Schematic figures of each type of tibial segmental fractures.(Melis

1981 and 3 1985)
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A 138 Sl 1 (Table 6), AQFE 153
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(Table 7).

A A FTe WhapMERl o g 205 271 FE Ao
A&EA gn TFAN FhFY 548 BolA
G A5z Aalwn, #8 AL 15 o) &%
Ago] slE ALE H3ln dRPE Y, 5HE 5
o4, MFE 107 o] ZhiY A WYL 15 o
o] AMg Bl A, &2 9dEHE U3 vl 1

Table 6. Complications

E4FD Aoz E5AAE hAMERHoez 3 Complications No. of cases
"]"5"}91 ——O—U:] 231}9'] %‘ﬁ'%% 21]9] ﬂ' 24&] 0:" )‘:f ﬂé‘ﬁ' De]aycd union 5
28.5F7F 2ax|glow vl AL HFE 23F,  Joint stiffness 3
WA #FHY Afele 20,557 haso] A4l Infection 2
229 %7 fitol =A vehdd (Table 5). Nopunion 2
Shortening 1
2, FH= Angulation 1
Fene AdHPol 158, By 4 3« Fatembolism !
- 2
= 7 20, BRY 20, @2 14, 2pEY 18, O
Table 5. Union related to Tibia fracture type(excluding 2 nonunion cases)
closed open total
Fracture type
case/union({wks) case/union(wks) case/union(wks)
I 1/18.0 2/23.0 3/21.0
I 34225 6/30.0 9/28.0
I 2/28.5 2/28.5
W 3/24.5 1/28.0 4/25.0
v 3/24.5 3/33.5 6/29.0
10/23.1 4/29.5 24/28.5
Table 7. Union after Tibia Dynamization(15 delayed union cases)
closed open total
Fracture type
case/union{wks) case/union{wks) case/union(wks)
] 1/27.0 1/21.0
I 1/26.0 5/32.0 6/31.0
I 2/29.5 2/29.5
Il 1/26.5 1/28.5 2/27.5
Y 2/27.0 2/31.5 4/29.3
4/26.6 11/30.7 15/29.6
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Fig. 2. 46—year;old male

o] §F8lA] 9L W 5 & FHoE M
B3 &% 2270EA SRl 2E AL B 2,
R s 3532 AASAT (Fig. 3).

Z£8 3.
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A. Initial film shows Melis type [} -tibial segmental fracture with corresponding fibular segmental frac

tures(Gustilo open type | ).

B. Post-op. film after closed reduction with locked IM nail for tibial segmental fracture.
C. Post-op. 22 months' film shows complete union at fracture sites.
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INITIAL

Fig, 3. 54-year-old ferale

A, Initial film show Melis type V -tibial segmental fracture with corresponding distal fibular fracture(Gustilo
opentype [ ).

B. Post-op. film after closed reduction with locked IM nail for tibial segmental fracture.

C. Post-op. 22 month's film after nail removal shows complete union at fracture sites.

L INITIAL

A

Fig. 4. 45-year-old male

A. Initial film shows Melis type V - tibial segmental fracture with corresponding proximal fibular
fracture(Gustilo open type ]| ).

B. Locked IM nail with cerclage wire was done through the open wound.

C. Post-op. 18 month's film after nail removal shows complete union at the fracture sites(The proximal lock
ing screw was broken during dynamization).

— 562 —



B Ede oo i XE Fez DRI,
4%, ¥R o, A¥E 2 34 7 9
o2 9ol e FAHE sz vk 2 LA
7IMe 2= Johnerst Wruhs'ot 21§ 4 point
bending forceell 2% A Soeur™9] 294 &
24, Johner® Wruhs't bending momen-
tum® axial loading® Z#H3& 4 bending
force® Buadn, Sceur’™e 294 EH2ZM A
FAE A2 wEl dEn FIHejFHe] Fald
g3t FE TR LA oo 29 FHo|
WL = A 18 12 FHY g FPo| AL A
grjo eRfle] ™ol He A, A 282 3
27l Aoz 3 Aol ARFEe]
Aste] W Fde] He A% A 38e 1A &
Azl EAlol eHRSel 2"e] A A FHo| HE
A%-2 JHstgct. Melis $7& Ao 2334
£ 4714 Typel 2 7lgdlgor, & 3'& o714
Type V& F7I8td £F3=d, Type [ & 2
Ho] 41/3% F1/3004 S 49 F0IHA A
+ Type [+ 31/3% 811/3o) S3eo] 'HA3lY
39 F0IAE B9 AS. Type I& 41/37 8
1/30] Zdo] sl 71 SHIFHE B AL,
Type Ve E4d°] F1/39 I@=le] Lg3 B
ZIHRE Hel S, Type VE FUIH| #3
& HeolRe gov EEAE B A5-¢ oA
P Fgo| FUF FZelA AT AL Hel)
ek

AE ERFH] EE BE2A T +53 8
Heog A WA HW WEAH AgME &7
AoFx M1 A% WY, Anderson §'9 Pin
& Plaster 4%, Sarmiento™] 7153 ¥ 1
Ay Beol slev, @ dx nAHel Ay
& 239 A& /A7 e A7 Hn nF
o2 Q% HARZ Ho] @& B P& To| Ee}
3, EE] BEEdo]l g2 B &49 4 o
23 &40z A¥ZA W gy, FHF
G B E7 FA o g ERE FHIdw
F3 ARE AAS U,

Fed ARdE d4 T2 A4 I+Y PYE,
5% s 2 uds 59 B2 Ade]
Aot o8 Al Ztzre] AdtHe] BE& =35 B

o] T il]:}z 7,12,15.13.221'

it S5 ey Joyye FHydy Frt
Al St YUz FMFEEA gelA $8 Ad &
o o] F&e @Hol gloed, Lawyer“st
Pankovich” 5l 213 ¢4 57 WzydL A
H %9 s4og cla 7l 718 #4E o
£ U3 7 GFec] e gEomM o
2Hor F57h) B wort Fo| gdd
el Heny £7)7F ot =7 AF ¥ o
H 713 & Fo PRl slevt dHege AFE
9] PlateaustA 7.5 3PEE plafond?] Hem 4
uh Alolel] QlE AE ARBHNMTL AME § 3l
3, M FEAME ASE 5 glen Ho &
Z BUtEaAa e HBH AFREA] IR ¢
E{collapse) Hl & 59 ©3e]l Aot 3t

Melis®& 229 89 F3& 44 du8n 2%
o] €3 o]F o @itol 2E FFYo] HY
£35] BN e £33 Al Y F
Fo| Al Atetse] YAyt o Hlgd ¥
A FFule] o|Fezctn ), ]HF o|RE
Zucman® Kangard®®e E47 WAy &
o ge] gulgle] @R Moy s 48 5+ gon
HlaA 279 AF F3l7t 7hssld AFFsiA 4
214 g3l #5siA 4 FHol ez A
detxlog e ARE A HH AAdFE,
A 2 7Y $)do] Hol HAEF EHIHY
Agel $-raigha sich

Aurd Fd9 A% G.G. Russellg®e Ad %
3 (delayed colsure}& 3H= AHel 1z %% (pri-
mary closure) & 3t A$E0 49 9 &0l
Fagoia Bastn glov, ¥ odldde A
AE EEEF Type [71A1& 13 E8& Al¥sA
I, Type Ibeldelre A 58&E At

o8 Azge e F¢A nFgol AE B
AEAEY M A8 Pyolasln Buslw glow,
Melis5®& 24717 M3 14 9 =27 4% F3l9
oy g FoF I WA EET HA EF7 Yo
Ago]l A 4 T2 Agd 714 Fon dge
¥ Langard 2 B13) i 27 #&3aka] v 94
7 WA E A3 231 Rer Al 24y
WP ERZ mAgl] A83HL Klemm %2 2
Z PR BAzA= nnH, 22Y, HHHL
A g £ fle A R 2ERFEE o3y

— 563 —



A4 EFF47 gy F 89508 g

ZHEE MelisE¥2 HF 20.75F, 8 §'2 9
T 33.5F, A 'L HT 3L8FF AaHEqtn
Bastgen o EHEH wlz2m, 7)7h
thd: Aol flovt 35 165 ARE WA Z
Held =¥ /& 2Raslgdyn, TypeddE
Melis Type 1°} 7F ®E $3& Bvin &4
om H §'3 71 $'& Melis Type V7h & %°
& Melis TypelV7}, Melis 52 Type 171 7}
Z =d f8E vickn Eadded AxEY A
Folide P/ A, 23F, A9 BF$
29.5%2] B #FE7IE HAT Melis Type |
o] 2152 71 wE F8& BIor Melis Type
I7} 28552 719 =38 #82 B9t Melis®
15)2 24F ol ##7Iite]l AAHAY Melis
Type 19 [ 68%F 5adlM 45 - vst
o 995 FH fEe) A dgle 2 9
dlez A, FFH) ¢4 REF AN
4, LRI FEe] AFH ol 27 A9
Bol dRz30) £4bo] Adta A Tdo] He
o A, A2 998 gy dntyeog vl {{
o] A%s Gt A8 ot A BE ZH o)
A ARl BAE dotel AP 710 2ol B
Hol & 5Y& 265 #Hsd 204F 163 T &
‘e 28%E 71FLE 303%F 9HE AdRPes
Bastdoen, Hage Lo 058 7lFez
26615 158914 GRS Hyo) B3 1o
2 ASFE APAE 30. 73 #ALAL 26,63
Wit 29,650 FHEE Ao

o,

V.8 E

e B3 eA 19883 3HRE 1993 2
Y7z dEE 2 AF BE FE A% E5
L AHEI AR ot e FES o
et

1. % 2649 823 @2t 199 (73%), <4 T4
(27%) ol om 40t A 15382 714 gkl

2, An ddegr wEALRA 18#(69.2%) 2
b wska, B &4 vE ZEel 199(73%)
E 7V gk

3 7 £ 24 ¥de AEY A% Melis

type I 7} 100 (38.4%) = 713 wsich

4, Agd F2L 163 (61.5%) 1o
Open type [ 7} 68 (37.5%) 2 7173 Bsicl,

5. WA ERE A71E 28550 28HUT
HAAGQ A9 23R} spdae] 39 29,55
= =9

6. BHFoE AAHHe] 153 (53%), el
24 (3% A, AA/RE 1538F 58 13 o= AY
F 1580 #HE 29,65 FAYLAE 2Anh

oz

REFERENCES

1} 2718, =Hd, MAFE, ol - AE RHEH9
AR, iyl giz], 24-2:405-415, 1989,

2) 294, oA : Rushnail2 (8§ A 7% 24,
ek H el =) A 18, A3, 453, 1983,

3 He”, ZEY, ¢ 8 FEE AT £ 334
ot 943 nEd Fegyeiaess, 23-1:87-
96, 1988,

4) =HU|E, L&, SEiel oA, AT AT B2
Fdd W 948 13 JaFyelagss], 20-
13:1980-1986, 1985,

5) HEE, L, HEH 0 AT AP 23 o
Flexible intramedullary nailings] 14 2™, ofekaf
gelmatelz], 19-1:165, 1984,

6) Anderson LD, Huchins WC, Wright PE and
Disney JM : Fractures of the tibia and fibula treat- .
ed by casts and transpixing pins. Clin Orthop,
105:179, 1974,

7) Bastiani GD, Aldegheri R and Brivio R :
Dynamic axial fixation. International Orthop,
10:95-99, 1986.

8) Bradley GW et al : Effect of flexural rigidity of
plate on bone healing. J. Bone Joint Surg, 61-
A:866-872, 1979.

9) Brown PW and Urban JG : Early weight bearing
treatment of open fracture of the tibia. J. Bone Joint
Surg, 51-A:59-75, 1969,

10) Gustilo RB and Anderson JT : Prevention of
infection in the treatment of one thousand and
twenty-five open fractures of long bones. J. Bone
Joint Surg, 58A:453, 1976.

11) Johner R and Wruhs O : Classification of tibia
shaft fractures and correlation with Result after
Rigid Internal Fixation. Clin Orthop, 178:7-25,
1983,

12) Klemm KW and Borner M : Interlocking nailing



13)

14)

15)

16)

17)

of complex fractures of the femur and tibia Orthop,
212:89-100, 1986.

Langard O and Bo O : segmental Tibial Shaft
Fractures. Acta Orthop. Scandnavia, 47:351-357,
1976.

Lawyer PB, JR and Lubbers LM : Use of the
Hoffmann apparatus in the treatment of unstable
tibial fractures. J. Bone Joint Surg, 62A:1264-1273,
1980.

Melis GC, Sotigin F, Lepori M and Guido P :
Intramedullary nailing in segmental tibial Fractures.
J. Bone Joint Surg, 63A:1310-1318, 1981.

Nelson G, Kelly P, Pateerson L and Janes J :
Blood supply fo the human tibia. J. Bone Joint
Surg, 42A:625-635, 1960.

Panchovich AM, Tarabishy LE and Yelda S :

18)

19)

20)

21)

22)

— 565 —

Flexibie intramedullary nailing of tibial shaft frac-
turess. Clin Orthop, 160:185-195, 1981.

Rosental RE, Macphil JA and Oreiz JE :
Nonunion in open tibial fractures. J. Bone Joint
Surg, 59A:244-248, 1977,

Russel GG, Henderson R and Arnett G : Primary
and delayed closure for open tibial fractures. J.
Bone Joint Surg, 72B:125-128, 1990,

Sarmiento A : Punctional bracing of tibia frac-
tures. Clin Orthop, 105:202, 1974,

Soeur R : Fractures of the limbs. The relationship
between mechanism and treatment S.A.Ed, pp302-
305, Bruxelles, 1981.

Zucman J and Maurer P : Two level fractures of
the tibia. Result in thirty-six cases treated by blind
nailing. J. Bone Joint Surg, 51B:686, 1965,



	0: 
	3: 


