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Clinical Study on Open Fractures of the Tibial Shaft
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Open fractures of the shaft of the tibia occur frequently because of the progression of industria-
lization, Different methods of treatment have been advocated as regards the care of the open wo-
und and the method of stabilization of the fracture fragments.

The reports, published until recently, have differed with respect to rates of morbidity and end re-
sults. With this in mind, we reviewed a consecutive series of 30 open fractures of the tibia at the
Department of Orthopedic Surgery of the Eulji General Hospital between 1981 and 1983 by a var-
iety of methods.

The following results were obtained.

1. The highest incidence of fractures was encountered in 3rd decades(43.3%) and male to female

ratio was 4: 1.

2. The most common cause of fractures was traffic accident(66.6%).

3. The most common anatomical level of fractures was middle third of the shaft(46.7%).

4. The severity of injury was classified according to the Ellis classification as follows.

Minor group, 2 cases(40%), Moderate group, 8 cases(26.7%), Major group, 10 cases(33.3%).

5. The most common associated injury was ipsilateral fibular fracture.

6. Of 30 cases, 11 patients(36.6%) had an open wound more than 5cm in length, 10(33.3%) betw-

een 2.5 and 5cm and 4(13.4%) below 2.5cm, and primary closure after thorough debridement

and copious irrigation was done in 17 cases(56.7%).

7. Pin and plaster method was applied in 3 cases of minor group and 3 of moderate group, in-

tramedullary nailing was applied in 9 of minor group and 5 of moderate group, and Hoffmann
device was applied in 10 of major group.

8. The majority of cases(66.7%) were operated on within 1 week after injury, 9(30%;) between 1

and 2 weeks and 1(3.3%) between 2 and 3 weeks.

9. The fractures in middle third of the shaft of the tibia treated with intramedullary nailing re-

vea.ed the shortest healing time(average 13 weeks).

10. Complications such as delayed union, infection and disabled joint shiffness were encountered

mainly in cases with severe soft tissue injuries.
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AEY A AL wEs ¥A43 J1E JA9e
B otz FHL Axx FA Hesta gl
Ay oz} gatel gle) M FAFe shtolct,

AA FHe X5 gL dAAA g iy
o] gk, 450} g4 el 1)pin and plas-
ter ¥ 2) 3E A ARl 3 HuAEY 3)
FTEE 5 EAALE Y FAW F52HE5)
Hoffmans el xel 28 Wy Seo] qict,

€ A AYANM = 1981 3YFE 19
83 3¥74A s TAER sl PAEES
#7 30¢lelM FTHY AR, FHY F9 9@ A%
ZA¢&Ae] A=zl A" pin and plaster W
¥ Hoffmann¥ #|3AAx, Z470 F51HE
5o 9% morbidity rate®} end results& £4],
Wl w3t g2 AEE Ao RaEe wlelch

I, }eEH

(I =~ -

30915 207 13 (43.3%), 309 7% (23.3%) el
2 gy vl 4:12 2000 ER(36.6%)0 4
3 e AN EE BgcH(Table 1).

2, 289 fel

RE A7 2041 (66.6%), A A3 7F 694 (20%),
G4 m=e AF o] 24(6.7%), 71ek7t 24 (6. 7%)%5
o]l e} (Table 2).

3. 2Hel 9

F1/30] 1490 (46.7%) 2 744 wskx, 3H1/3]10
o1 (33.3%), 41/3°] 641(20%)% °)AcH(Table 3).

4, 2o =
Ellis¥ #f9el 239 7= (minor)~} 124 (40

%)Z 7V vk, ., ¥ =(major) 104, $% =(mo-
derate) 84 (26.7%) %59 YA EE B4},

5 SuhE &4

5 02 FA o] 24 (80%)1H FursEgon,
HEEFAHol 449 (14%), A7 B BIEA 2¢( 7
%)% °l A HTable 5).

Table 1. Age and sex distribution

20+
5 . Men[ ]
; Women /////////J
s 10+
Z

| T

11-20 21-30 31-40 41-50 51-60 60Above
Age(years)

Table 2. Distribution of injuries according
to the nature of accident

Cause Total (%)

20(66.6%)

Traffic accidents

Industrial accidents 6 (20%)
Fall from the height 2 (6.7%)
Others 2 (6.7%)
Total(%) 30 (100%)

Table 3. Level of fracture

Level Total(%)
Upper 1/3 5(16.7%)
Middle 1/3 18(60% )

Lower 1/3 7(23.3%)
Total (%) 30(100%)

Table 4. Classification and distribution according to severity of the wound(by Ellis)

Grade Description Total(%)

Minor Undisplaced not angulated, only a minor degree of communition or 12(40%)
minor open wound.

Moderate Total displacement or angulation with a small degree of communition 8(26.7%)
or a minor open wound.

Major Complete displacement, major communition or major open wound. 10(33.3%)

Total(%) 30 (100%)
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Scme] AFe] Aurake] 1141 (36.6%) % 7H8 Wt
Fl o)F AQA%F 59(45.4%), 2714 F 44 (36
4%)9 3 2.5~5cme] A 10901(33.3%) N M =
A A8 g 54(50%), 27183 49 (40%). H
BAL 5o e 59 (100%) &5 ALY &
g golzy AAF FFolpes Adsuct
(Table 6).

7. 239 Hx ¥ FeomE XUy

Ellis# %54 &% 7Ax(minor) 124 & FF
W F&2Aee AlPPA] 94 (75%) H 2L, pin
and plaster#y ol &7 e] 34 (25%)HL TFE
(moderate) 8¢l F4 4w FEH5zAEe] 54 (62.
5%), pin and plasterst® o] 34 (37.5%) w2
% =( major ) 10« & 104 (100%) =F Hoffmann
A aAAXNE A Y stdch

2o wE A5 E 51/3 184F FF
7N F& A€o 129(66.7%), Hoffmanns 9
A A7} 649 (33.3%) 92, 31/3 7415 Hoffm-
annA) ¢ & A x] 7} 39 (42.9%), pin and plaster

uh o] 3] (42.9%), TF AW FE A S 14(14
.2%)9 o9 AH/3 540l A& pin and plaster ¥
o] 34 (60%), Hoffmann#) | 9] 224 &) 7} 10 (20
%), 57 FEH5aAHE] 14(20%)5 ol
(Table 7).

8. FMoMRE &K ZHY
F4a 13l =& A3 2041(66.7%) F
Table 5. Associated injury

Injury Total
Fibular fracture

Do
[-N

Head trauma

Femur fracture
Upper limb injury
Foot injury

Knee injury

Pelvis bone fracture
Multiple rib fracture
Spine fracture
Neurovascular injury

B DD e e e QO O WO R DD

Miscellaneous

Table 6. Distribution of 30 patients according to size of the wound and treatment

Treatment

Size of wound Primary closure Delay closure Skin graft Total (%)
Below 2.5cm 4 4(13. 4%)
2.5 —5cm 9 1 10(33.3%)
Above 5cm 4 5 2 11(36.6%)
Skin loss 5 5(16.7%)
Total (%) 17(56.7%) 6(2%) 7(23.3%) 30( 100%)

Table 7. Distribution of tibia fractures in 3 levels according to the method of treatment

Method """ Upper 1/3 Middle 1/3 Lower 1/3 Total(%)
Pin and plaster 3 3 6

Hoffmann 1 6 3 10(33. 3%)
LM nailing 1 12 1 14(46.7%)
Total (%) 5(16.7%) 18(60%) 7(23.3%) 30(100%)

Table 8. Interval between injury and operation

Treatment

Time interval Pin and plaster Hoffffiann I.M miling Total (%)
With 1 week 4 5 11 20(66. 7% )
Within 1-2 weeks 3 5 9 (30%)
Within 2-3 weeks 1 1 (3.3%)
Total % ) 5(16.7%) 9(30%) 16(53. 3% ) 30 (100%)
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57 F5 3 %Eo] 1149(55%), Hoffmann A
8] A7t 54 (25%), pin and plasters o] 4
A(20%)D 2 T4 1~2F 4 Ateled& 94(30%)%F
TN B4 A& 59 (55.5%) , Hoffmann 4
) 1A A7} 39 (33.3%), pin and plastery}ty of
149 (11.1%) 9 29 4 2~35 4 Akeld & 14 (3.3
%) A Hoffmann# ¢33 #x)(100%)% * ¥ st
« cHTable 8).

9, 23 FHoliaE FEizt

HEFY e F1/3 FAo| 1572 A &3
3, A1/3 % 81/3% 16.552 Bgkow 2r4¢
&2 AH/30) 4% 2 7HA E9k3, F 1/3¢] 83%,
811/301 76% 2 7+A #steh

AR oz 21/3 FANA F5HAW 2EaAE
& Agse] 13572 AR ge #4712 4

T

744 gL #7122 811/34) A pin and plast-
ersrl o 12%, 713 272 81/3¢14 Hoffm-

ann¥ IAFANZ 23Fded ol 24 YR
e 24 A= & FAAR 3tck(Table 9).

10, 23 FxoldE FEIIZH

HZFE712He A E(minor)oll A 12F2 /% &
ki %5 % (moderate}’} 165, F=(major)7} 20
F2 N dden 27 8¢S 7 =(minor)7t
100% 2 7}4 E$t3, %5 =(moderate)7} 75%, =
EZ(major)7} 70% =2 713 ¥skeh.

HAubA 0.2 A x(minor)d] A F5 7
4 9 pin and plaster ¥ o] €&} 1232 7}
A gtz Fx(major)d) Al Al 4 Hoffmanns 3
AR 7} 2052 71 ZA A} (Table 10).

N, ARZH LMD ptHEItol A

A
524

AF-AE 549(16.7%) = ZF ¥HF S Ly
EH3 34(60%), 43 141(20%), 23R 1
1 (20%) 5 22 5cme) el Ak 114 (36.6% ) <l
e 43 24(18.2%), TH3A 24 (18.2%)

Table 9. Rate of union in relation to level and method of treatment

Level Pin and plaster Hoffmann LM nailing Average healing Primary healing
No Weeks No Weeks No Weeks time(weeks) rate(%;)

Upper 1/3 3 16 1 20 1 15 16.5 94

Middle 1/3 6 19 12 13 15 83

Lower 1/3 3 12 3 22 1 16.5 16.5 76

Average heal- 14 20 14 16 83

ing time(weeks)

Table 10. Rate of union in relation to severity of wound and method of treatment

Severity Pin and plaster Hoffmann LM. nailing|[ Average healing Primary healing
No weeks No Weeks No Weeks time(weeks) rate(%)
Minor 3 12 12 12 100
Moderate 3 16 16 16 75
Major 10 20 20 70
Average heal- 14 20 14 16 83

ing time(weeks)

Table 11. Correlation between soft tissue injury and complication of fracture

Complication Below 2.5cm 2.5-5cm Above 5cm Skin loss Total(%)
Nonunion 3 3 (10%)
Delayed union 1 1 2 (6.7%)
Mal union 1 . .

Wound infection 2 1 3 (10%)
Joint Stiffness 2 3 (10%)
Osteomyelitis . .

Total(%) 1(3.3%) 5(16.7%) 5(16.7) 11(36.7%)
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Fig. 1-1. Initial X-ray.
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Fig. 1-2. 4 months after operation.
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Fig. 1-3. X-ray after removal of the nail(16
months).

A 47 AT A%dls Askd g

Albert™s 3278 $1/3% s}1/3x017} €l
Fol vmz wy Fe F¥o] o7 A 7
Y 244 Adtgel Wbz Bustdes Uni
SEUE o) ¥47t ERY S AREHOZ Hejge
W ESAUA AYY F40 AT B 24

o‘§°l Fase] Ffe) AdEty wasigh

a3} Ellis'®'®, Zarmiento®, Jackson®”, Hoagl-
und®, Slitis®E& FTAR Yo & F&g7)79
7‘]—°]1: He g4ty Basgdc), Nicol®e =3

FHe BAHE 8428 THL 2I)HNYE B
ARAE, AF-z49 &43 Fg5ez ¥4 w3
3tglr}. Hoagiund®s} Slitis®= AA FAH oA
7t4 w8 Ffiho] o) F o= high energy trau-
ma groupe} low energy trauma group®.t} Z§
$7170) 50%HE AjAdr Busgd. =@
Harvey'9e AWA T4 ¢4 5N e
Aoz +2 g &g li'-_:_s}ﬁtﬂl o) f&
e mE AU} 7, QY2 &4 A=
F <494 & 4 glon 23 FH 23 mRgt
g W Ely] g -Felata st

pin and plasteru}§-& 7 =(minor) ¥ FS5 &
(moderate)2] /N4 AT FAeAe AH4d T &
2 FZ(major) FAdAdE F& FTHIEH T2

gFe] TAEFY ol f2 ALY BT NEWY

—574—

°] XAz Aadt AREY ALE FTF
AW FHRAE 148 F dE A1/301 3H1/3
o @o] o] &3} "J‘%fl %i A AFdE 9& &
At ojvby & A5 222 &4 & 3
2FER Foln ’Q—r 5 HESIHA AR,
A, 2AE B FEAAS Ade AAo] Az,
Zafo] ZtHs HEAHE F A Ho) Bgsw =
Al agdie] dARE AART Q23] s}
% A4g5 o] qlth. kA pin tract infectione]
Aol 7hesht W AlglA] Fe Al o wlat
o af & bone tract pathway & ulz} & FA A
7] AHaseptic ring necrosis)E 4 o# s o
< 3 3.

F4 Y Fd FgEd A FSYz e 2
A AFe Hauso] AT 18539 algame°l &
NE EHHE 14387 93 Clawg S A4
st 3z, 190719 Lanbottert FA 9 <fZo solid
rods2 A5 ¥& transfixion ping Al&3: 3
AAAE A4 st el 19383 Hoffmanne] ¢34
AE Mt en oA & 2Ll Osteoaxis
I &3 oh'”. Hoffmanns 2] 23 4x)+= 19674 Vi-
dal and Adreyel 9]s) transfixion pin® double
frame g A4 @224 t$ MFHADL o] T
3 Hoffmannx <]z gAxct gom o]4 A4
o] Frkste Aoz WA w3 T4 Y
o wla} ax1al compressiong 7}& $ 9lolA] FA
AFE A Batelisl ut R 29} neut-

Fig. 2-1. Initial X-ray.



Fig. 2-2. 2 months after operation

Fig. 2-3. X-ray after autogenous iliac bone
graft under posterolateral approach(6 months).
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