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A Clinical Study of Segmental Tibial Fracture

Ik Yull Chang, M.D., Yung Khee Chung, M.D., Woon Kyung Yaung, M.D.
and Jung Gon Ryoo, M.D.

Department of Orthopedic Surgery, Kang Nam Sacred Heart Hospital, Hallym University,
Seoul, Korea

Thirty cases of segmental tibial fracture were treated during the period from January,

1980 to January, 1987.

The following results were obtained.
1.

2
3.
4
5

Type I, high middle segment, was most common(16 cases, 52%).

. High incidence of open fracture(22 cases, 71%).

Closed fractures were internally fixated whereas open ones, externally.
. Higher union rates in intramedullary nailing.

. External fixators, such as Monofixateur, were effective in severe open fractures.

Key Words : Tibia, Fracture, Segmental, Treatment.
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o 2UolH AR AT A2 B4 3
3z 679ol 4 2417 Sh5eladl 3050 e
of Ay 9 AAE $Ae o nust
who]eh.

& 24
1 6 3 HEEZE

2140l A4 62412 HF 407412 304004 59
A Abele] FdZo] 2487 80%S A=A FH,
wd2}7} 23 2 76.7% Qch(Table 1).
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t}(Table 2).
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¢} 4712 Typed #PFo| 71€d Type VE F
7tste] E73t3le Type 12 Fdo] 4 1/35%
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I+ 239 F 1/35 3 1/3004 LA 39
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Table 1. Age and sex distribution
Age Male Female Total(%)
20~29 5 5( 16.7)
30~39 9 9( 30.0)
40~49 5 3 8( 26.7)
50~59 3 4 7( 23.3)
Over 60 1 1 3.3)
23(76.7) 7(23.3) 30(100.0)
Table 2. Cause of injury
No (%)
Traffic accident 21(70.0)
Industrial injury 6(20.0)
Fall 2( 6.7)
Others 1( 3.3)

Type 1 Type 1

7
I

Type

&7t | 7 fo] K (Fig. 1.

£ dlo A= Type 10| 168|(53.3%)& 7}%
wets Type 17} 32, Type M~} 1, Type
IV 7} 32, Type V 7} 78 g c}(Table 3).

AA 308Fol A M FAo] 228 E 73%
Ra w4 42 82 cl(Table 4).

Nt 4L A4 =27, d8=24 £44
X, 293 50] ulel 3 degreeE Yo 1st
degree”} 58|, 2nd degreez} 102, 3rd degree
+ 78l g} (Table 5).

Table 3. Type of fracture

Typfracture Closed Open No’.I‘otal%
Type I 5 11 16 333
Type 1 1 2 3 10.0
Type I 1 1 3.3
Type IV 1 2 3 10.0
Type V 1 6 7 23.3

Table 4. Open versus closed

Fracture No.
Closed 8
Open 22

il
0l

Fig. 1. Schematic figures of each types of segmental fracture.
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Table 5. Classification of open wound

Table 7. Internal fixation

1st. degree . Low-energy wound
Less than 1cem. in length
Less contaminated

Caused by the bone piercing
from the inside outward

2nd. degree : High-energy wound
Greater than lcm in length
Moderately contaminated

Moderate amount of soft tis-
sue damage.

High-energy wound
Greater than 10c¢m in lingth

Extensive muscle devitaliza-
tion

3rd. degree .

Severely contaminated

Associated with neurovascu-
lar injury

Table 6. Associated injury
No.

Fibula Fx.
Head injury

(78]
o

Femur Fx.
Contralateral tibia Fx.
Rib Fx.

Forearm bone Fx.
Neurovascular injury
Pelvic bone Fx.
Calcaneus Fx.
Visceral injury

Spine Fx.

Clavicle Fx.

Ligament injury of knee
Humerus Fx.
Coronoid process Fx.
Carpal bone injury
Hand injury

Ankle Fx. & D/L.

= o e = DD NN WW W 0O,

4. SH=d

A Hol A vl EFEHl U, B 9 T
Aoz E FH&de 6ul2 JHR ke, 7

SEAAES, F4Ed 42 P AAES &
ZH B71E4501 A=K (Table 6).
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Treatm::tacwre Closed Open No.
P.G.P nail 1 1 2
Rush pin 1 1
Kuntscher nail 1 1 2
Interlocking nail 3 3
Screw 1 1
Plate and screw 1 1
7 3
Table 8. External fixation
Treatm:‘rI:Cture Closed Open No.
Pin and Plaster 3 3
Traction and Cast 1 1
Hoffmann 4 4
Monofixateur 1 11 12
1 19
5 X| &

WA e 2+ P.G.PA, Rushd, Kintscher?,
hubg&s, AR, YARR RERA T AR
Qo vy 4 88 F Lairt Ak
Monofixateur & A T+& A}43 18 & |23
7ol A ALEEQa, AF=AY A4 ) v
2H HL Ist degree /YA FAFAAE o
A F4AAeldql 23 P.G.PA, Kintscher
A 5ol 247 18, FAAFF A" & A
3 ket F&g o] 1o A AHE-5 A p(Ta-
ble 7).

guAeze A HJund, 72 2 Hrz
7, Hoffmann®} 4, Monofixateur$] 137
ol AHEEgla, g 4 2285 1980 4
A8l gl vl A FH A 5 1#o 4 Mono-
fixateur) A TE A4 4 AW FHF
JnATE FEe] Y& FHE /A 28 M=
AL 44 F4oz FEH AL 9 AR
2AE AYE guAFFE FAFAeH, A4
z2 9] Aol A 1M E JaAYTAAF
Zol5% ¥ AAeg A5 cH(Table 8).

Hoffmann o Monofixateur®] 3375 A g
g sl A £F 250 AFFAEFFl 7HEEA
I, BEAEEIE £F F 103 AFHA 33



3ty omy, Monofixateur ] 1A 7 A}&#oj| 4]
Haol aat A ZF=E$A] Dynamizationd Al 4]
ARk F4AUNaAE APd #HolMe #X
of 6~85 e RFF AFHI}E L3t

|
Al sl 148w A3l w4
P 23.2F 95 Type V7t 3632 71&

e W 30FH3 Type
]

govt Fa7t Aol FAR

arn
i=3

3632 73 7

|

4

A gahdlel] @& FHE717& P.GPAC]
# 21.0%, Rush@lo] 21.0%, AR whga)
g ol Hi 2005, AR 1A e] 36.0F,
AnsAe] Zi 2603, Hoffmanne A F7}
29.05%, Monofixateur2] 137} HF 33.0F4
t}(Table 10).
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Table 9. Results related to fracture type

Fracture Closed Open
Type Cas(e\{vlirf)lon Case(/\%rl:;)n
Type 1 4/20.3 6/28.0
Type 1 1/22.0 1/29.0
Type M S 1/36.0
Type 1/36.0 2/33.0
Type V 1/32.0
Total 6/23.2

11/30.1

Table 10. Result related to treatment method

Closed Open

Fracture . -
Treatment Cas(eévlll(rj)xon Castz%]l?-l)on
P.G.P nail 1/20.0 1/22.0
Rush pin 1/21.0
Interlocking nail 3/20.0
Screw 1/36.0
Pin and Plaster 2/26.0
Hoffmann "1/29.0
Monofixateur 6/33.0

[0}
o
hd
o oo £ R

15 o] 4] Al
1cmo] 4] o]

d To g WAy, dug Ay
oA #HF99 dFo| wgkch(Table 11).
DA A, A GE, 4 M5 T4 Type
1 Type I3 Type VollA uigky Z3x
| 782 713 wgkci(Table 12). X @ud
29 3 HAzzA 9wy 9 Hoffmann$
A-&8 dlof A gkt(Table 13).

Table 11. Complications

2z,
o

Delayed union
Pin tr. infection
Joint stiffness
Nonunion

Bone infection
Shortening
Angulation

Fat embolism

— = W o U1 3 N3 WO

Dermatitis

Table 12.

Type Stiffness Shortening Angulation

I 4
1

2 1

1

I
I
v
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Table 13.

Stiffness Shortening Angulation
Pin and Plaster 2 2 2 6
Screw fixation 1 1
Plate and screw 1 1
Hoffmann 2 1 1 4
Monofixateur 1 1 2

Fig. 2-A. Preop.
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o 24g #Hgstd FE AFFAE AFHA
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(Fig. 2).

= g 2:624 A A=A LYF 2 FAL

Fig. 2-B. Postop.
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Fig. 2-C. Follow up (bone
union state).
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Fig. 3-A. Preop.

Fig. 3-C. Follow up(bone
union state).

e

Fig. 4-B. Postop.
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Fig. 5-A. Preop.
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Fig. 5-B. Postop.
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Fig. 5-C. Follow up.(iu_).ne
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‘vr/ /77 Al, Bl Cl’ fibular fracture usually at a different level
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(Motor) Soccer oy - -
Car bumper tigh speed Car - Industry

Mechanism Crush °

Fracture by bending: Transverse on tension side(IE opposite fulcrum)
A2, 3, B2, 3, Cz fibular fracture usually at the same level

" Crush fracfufé: C3

Fig. 6. The Johner and Wruhs classification of the tibial shaft fracture according to the frac-
ture pattern and injury mechanism.

g
T,

Fig. 7. A nail allows stress to be delivered

to the fracture and the bone while a plate Fig. 8. Interlocking nailing of tibial shaft
carries the stress through the plate from one fractures : static in comminuted and segmen-
end to the other. tal fractures.
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