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Extensively Comminuted Type Il Open Fracture of Tibial Shaft
— 4 Case Treated by llizarov External Fixator —

Ju-Hai Chang, M.D,

Department of Orthopaedic Catholic University Medical College,
Our Lady of Mercy Hospital, Inchon

It is extremely diffcult to treat to the type [I open fractures of the tibial shaft which have
been severely comminuted and splitted in the long length. Early internal fixation with plates and
screws or intramedullary nailing of type [ open fracture is contraindicated because of high
infection rate and circulatory compromising at the fracture site. External fixation is the method
of choice for the treatment of type [[ open fracture of the tibia. It reduces the risk of infection
and permits easy access for wound care, early mobilization of joints and weight bearing.

Four type H open fractures of the tibial shaft that were very unstable had entered this hospi-
tal from November 1990 to June 1992. The patients were all young males. The causes of injury
were one explosion and three motor vehicle accidents. The open fractures were three type A
and one type IB according to Gustilos classification. These fractures were stabilized with
llizarov external fixator. Parenteral antibiotic therapy was started from the emergency room to
prevent infection.

Illzarov fixator was applied 17 to 63 days(av. 37 days) after injury and maintained for 6 to 12
months(av. 8 months). Subsequent autogenous bone geafting and internal fixation were done in
three patients 7 to 8 months after external fixation because of delayed union. Follow-up period
ranged from 1 year and 11 months to 2 years and 6 months(av. 2 years and 2 months). Solid
union was obtained in all patients between 1 year I month and 1 year and 7 months(av, 1 year
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and 3 months) without active osteomyelitis.

At last follow-up, there were mild limitation of ankle joint motion in all patients and tibial
shortening of 18 to 34mm(av. 25 mmjon the roentgenograms of three patients. No significant
walking disability or malalignment of the leg was noted in all patients. The final results were
very good compared to the severity of their injuries.

Key Wordsf "Tibial shaft, Type 1l open fracture, llizarov external fixator.

H B

F8E AR} 0 FEe) 4sA A iR
AL A TR RS2 S A b2
 XErl Ae B Aoz A" fx slch
ol FHe] WnH e e 9fe] vl wor
i %7"7}_ % %-]i‘:“l_ O}an]_z.g.lﬂ.l‘i.l?.lg) 1’}}\'1__%0‘1’:‘_ .g,
A Fo= vigd pPE 24 2 A4 Tl gl
g we FE 2L 4 Fx Qvh =F A7)
o MaEd #n3, £v 2405 4 94
A% AAE 208 $e7 w0 FEe] OFHE
FE AL 4 glod, M ARE €A e
o] sleb”,
mhabx] ARZZ &ade] A A3FE 1mme] ¥4

W], FAAE] 9 27 $EHEEE 9
it I FE ABIE Aol vl
PRRED et Ao AMEEE B (unilater-
al) nF7|ITFEE THE @7 & diplane) ©lA
o sl 2oty FHE ©dd| nAskA| Eako
Z27] AFRart Brhgaiat®, 8 dyst A 2
e E&Folu By e 2ddte Aol @A
ol A ® | llizarove o33 A2 =zl king & A
£5ha o8] AdA K-24E AYsld iglEe=
M Zdeo 3343 P FTHFY 24 vAEE
(axial micromotion} & 7}&# do, BHAY <u
A7 TEY 2AUd GHES BaAsQup e,

AF 58] 70 Bie] A 2 A38 iy
A 435 7P 492 A7 19909 1193
1992 6¥74A] d&Aog usigoh ARdL
Y #E ¥ ohlsl 4EA o= s
o, FEHEL =EHu 255 4dRE A
sl

AR o] B2HEL llizarov/|FE A3l
A A7 wak oplel, 27|EY L AFREE 7}

SUB T

o,

A Bigem, galdl e o) ARl 23
22 Wug @ Fo)4Eg NAsel Melold 27
F glol =Y g HAAE Yslenz o ARE
PAA ARES B BIsknA .

THAR o

AE 7t BdEn A 2a9 A3 )
Wy 2d8E 7 4"e 8471 19909 11€RH
19921 6944 d&H oz fletsy}, Sxke 9
o] 159 10709 =26 31 29 (#d 202 10
A E FH2 B A A 18e s
=RE EWpagen, 36 E nEAD (28]
ZE A1 E FHA Aok 189 BEA 4z A}
WE A Ao 97 FHE|dr)

MEEES WY FA 244 A4 A3 2
MR eT BEsiden, YAH B8 9 L33
of AL 9sla] 364 FTE FAAEE Ays}
Hx, ledMe S5 Jd8 FRA7 Wi Ao
Z7%00] 23y ¢#HPNE 2AY Ao B
o A3z MHEL Mgyt 48] ZFA
AHAE flstel SGdlARE A (M2 AT
A%} olo) =g FAlo| ) FAME AlFEIA .

e FELey 2 EAT 2de A&
Gustilo® & A IBY 181 ANAS 3delz,
4 29 %o WU 18 (Fig, 4) M= olw) 24
Bo] By #absl HieF el Sutsle] glgivt.
AE el By Axe A23 vl 1 2ol
7F At 10en2 HE A7 28 (P 18em) Pow,
a%F EHE "ot 13 24 18(Fig. 1A
v wEd 379 437t AdE g s
oz E 18 (Fig. 39y 229 ¥ 4n
BennettZde) 9w, =& 18 (Fig. 4494 E
5 94 g3l 34do) Bt glsidl,

— 481 —



llizarov7|# a2 & F4F 1745H 63¥ (4
7 37d) el Aldstsion, uy A7 Add A
2 ZAAA Bged izarovztT T4 olaifl7]
WEelch, AT FA BLE AL FEATE
Azled, llizarovZlTe At 67988 HA 12
Y (Hd 8Y) L FAEA M e fnd
% 679 ol BaABIF o) WA ARG TS
T B44E Al Edtsen, /49 HAZ{pin
tract) HHL2 EFE 5439 Illizarov?] 78
MAGD A= o] ARKE F(Mizarov?] 7 AA
F HE 3190 Ft2 Boly e WuFE A
agith Tlizarov?]| 78 143 A8 18 (Fig.
Qe TF AFAFHe] Erhssidd A= A
Az 9 2FRe Ao AR d4&o
PTB Hn8uiers 2 4ste 48 fAF

|

o

8 L

314 HAZ £HAYF =/ Bl BdelEA ¢
Z AF IF Aol AsA Ed=z Sue 9%
7t 288 AIBE Ad 2H= Hdsd &8
o2 F4AY 9 HAdAEE daEgE A3
ok BHHAT AR HEE ool 9] EikEa
23 AE A BEUHEE AZe &8 237
A3l PR HnREE A E3U

4% 95 Nlizarov?] T AnAE A PsHEA
24 4952 x2E UL AART T4 Aus
# feddasg Fgagct Ay THEF A
AT WA ARG 7HE BAdo] BEFEle Y nyw
LEr EEAR7 E719E A2 #AdH]
llizarov?] 7 27 30Y Foll 27HE o2 &S A8
&3 73 E% (false motion)=] Isld &3 ¥4
& s K-234d3 Atz ez Raysin %
A Jugd daF g Al 4% 30
FEEu R E 19 270de] AR

2% A4A¢ EYXNERE Z8H YFFS0)
TAER gol SAF 1E 87 opdyaA ¢
Fed FEBHEG A< (posterior capsuloto-
my} 3 MBIt HFE FAA(FEF 29 oY)
Fode] 5% +FHAE 43 0%, 2F 4H5ERC
o, AR AR A& vlwsie] 34mme] Aol @

o] 3R, EF FE Frd Y o] AN
o fog Axy oATHFIg. 1.

&2 2

1941€ g2 Relxle|Z & £3stzn 7ok &
23y 289 3 22 AF F9 059 o 19ems}
v Zo] AsA EddE ANAR Ay 2d= W
k. MEFE FA AR Hd dAsF A
g B en FF FAASE APk

3% 3294 Ilizarov?l 7 uH L AlPaH e
U jnA edite] UE tges g 3l
o Nizarov’] +& AASAT. HAM ARG 24
YTl 1E Aol dey C-arm FEF
ZRAA]Elel A FH FHHRAME /MY EF] BEE
o] NAFHeE sl lizarovZlT AAFE 27
dell F&3 AR o AT Foji g AlY
9ch, 2% PTB dzngd dngg A¥sizde
w ZelYeF 170 FEgel o|Folx Hng
g AAT

FAFE ZHe] &35 A 7R 149 17HYe]
8=t HF FAAEEE 1d 149 283
o ¥% +EHAE AJF 128, 2 40=3en,
waba Atz 7139 vlmsted 18me] o] ol
A Fig. 2).

Z&8 3,

1748 @Az olzte] ZEAlIEE SAMet 7}
g 832 2EG ¥ A= AF 39 0%e o
14ms} v Zo] AshA BAE ALAY ALY 22
B B2 42 24 2 BennettZA2 YL,
Mdge goz A3 L AAAAEE Y3 BY
£% YT 2T IANSE SHon] Ao
A8 AT 55 2d Nizarov? ] F YA S A
Betsict,

9% 674RF AW YA ARG B Y
Ho| BARIGOY F7he W2 Ao A $B
2.2 Nizarov?| & AASGLLH, C-arm G443
ZgAselM] 2R DA% FAdeFol DA
Adgos BT N2 Pdo] N4d 3620
FE@5 YR o WRAH Toldsee A
B9t 2% PTB Mu¥ds 2037 48@ &

— 482 —



249 §EE dol H1E AAGUT, FIF 2
ol REE YrAE 19 270l 2k qE F
AALFEE I 11704) 989 5% E5EAe
HE AN 0= FFc|RNen Habd ARG d
34 vimated 22me] o] o] AUUcH(Fig.
3.

el 4,

1548 G2 2XE et A% Aug o
oA -5 ZAF 99 19 F 10emst AeA ¥4

H3 FF FUY ulela 3R] Tt A MA%
A BEE 4 28 ol s g ueaA
olu] Hye Y MR AL YRers &F
Aoy FF AT AlFsl]

T4 174 £84 245 2] Heted F
Z7A A3 llizarov? |7 Y248e4 Agsige
o, YuFF 359 95 A& g {249
& AAstn B AFRE dHE £F 1459
Aot 1 A7 Rt ghgdeh, &% pdg
o oAl Wstlg W Wb Al S84 33
2 ARHReH R FUT fiE Aoz wdy

Fig. 1. Type [iB open fracture of 31-year-cld male. (A) Entire shaft of
tibia was comminuted and splitted. (B} Union was not noted at
distal part of fracture 7 months after Tlizarov external fixation. (C)
Limited internal fixation with a screw and K-wire and bone graft-
ing were perforemed. Long leg cast was applied. Union was
obtained 1 year and 2 months after injury. (D) More consolidation
was noted at last follow-up(2 years and 6 months after injury).
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Fig. 2. Type 11 A open fracture of 19-year-old male. (A) Long segment of
midshaft of tibia was comminuted and splitted. (B) Union was not
noted at distal part of fracture 6 months after Hlizarov external fix-
ation. (C) Internal fixation with plate, screws and cerclage wires
and bone grafting were performed. PTB cast was applied. Union
was achieved 1 vear and 1 month after injury. () Solid union was
noted at last follow-up(1 year and 11 months after injury).
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Fig. 3. Type Il A open fracture of 17-year-old male. (A) Middle third of
tibial shaft was severely comminuted. (B) Nonunion was noted at
proximal part of fracture 6 months after Ilizarov external fixation.
(C) Internal fixation with plate and screws and bone grafting were
performed. PTB cast was applied. Union was obtained | year and
2 months after injury. (D) Solid union was noted at last follow-
up(1 year and 11 months after injury).
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Fig. 4. Type [ A open fracture of 15-year-old mate. (A) Distal fourth of
tibial shaft was severely comminuted. (B) One year after Ilizarov
fixation, fracture seemed united but false motion was noted at
fracture site under C-arm image intensifier after removal of
Hizarov fixator. (C) Only PTB cast was applied because of small
skin defects at fracture site. Union was obtained | year and 7
months injury.(D) More consolidation was achieved at last follow-
up(2 years and 3 months after injury).
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