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=Abstract=
Immediate Internal Fixation of Open Fractures of the Long Bones

Seung Ki Kim, M.D., Young Joon Ha, M.D., Ki Ser Kang, M.D., Eun Woo Lee, M.D.
and Hyun Lim, M.D.

Department of Orthopedic Surgery, College of Medicine, Chung-Ang Untversity, Seoul and
Han-Ra Hospital, Jeju, Korea

Between May, 1984 and October, 1986, twenty patients were treated at Han-Ra Hospital of JejuCi-
ty and Chung-Ang University Hospital of Seoul with immediate internal fixation with or without bo-
ne graft of open fractures of the long bones within three days. Fractured bones were ten tibiae, six
femurs, three humeri and one radius and ulna. The injuries were classified on the basis of extent of
soft tissue injury as defined by Gustilo and Anderson and consisted of four Type I injuries, five Ty-
pe II injuries and eleven Type I injuries. All wounds were closed primarily and radiological follow
up was checked every month till union occurred. The complications included two deep infections, one
non-union and one amputation. This study demonstrates that immediate internal fixation with bone
graft when necessary is a beneficial method of treatment of open fractures of the long bones if cop-
ious irrigation, adequate debridement and skillful internal fixation technique are given golden period
after injury. The results were related to the severity of the initial soft tissue injury and surgical te-
chnique and the period of union was not related to the individual bone. Autogenous bone grafting at
the time of immediate internal fixation in comminuted or segmental fractures in which interfragmental
compression cannot be obtained is recommended.

Key Words; Fracture, Open, Internal fixation, Immediate.
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Table 2. Average time between injury and oper-
ation

Hours Number Average hour
0~10 14 6.5

10~20 3 17.3

20~60 3 43

Total 20 12.3

Table 3. Period of union according to fractured
bone

Bone Number  Period of union, months
Femur 5 5

Tibia 9 6.8

Humerus 2 3

AN A 404 74=] 7} 11l 2 7FA ghgkel. 2HEAbA)
Toll ojgk &4to] 1o AL o] 2 zHJF £4hit
& 797k gelol ek, Fukal H4be] AUW B¢
7} 94dilo] e Table 1).

2. 24 29 ¥ H=x

AE FAHol 106 AAElF o] 6o, 44T E
Hol 3ql, 2elm 3_%3} HF - FAo] 14 o] e}
Gustilo 2} Anderson 2] F5of o} & d8xx £44
A% Type I, Type I, Type H 7} z+7t 44, 5
o}, 11¢}o]gic}(Table 1).

w
L

& 37
FAFRH FE0RE AR AL 1047
1ol #gue A9k 1ol 10402k00 4 20402
ol W8l A4t 3o, 2047k o] Foll £ELL A%
b adleldoh A 12347 cldel $us

1042 ool 4
6541201254 Table 2,
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ble 1).
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Table 4. Period of union according to the extent
of soft tissue injury

Type Number Period of union, months
1 4 4.2
I 4 5.6
1 8 6.5
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¢tsteh(Table 3). 424 2] £AHZ clg & glel] F&AAEF 2 Aok S 202 FAH

wr‘ﬁ7| 7k Type 1, Type H, Type Mol 4 =7 Al ALQLE o] EAMS Fbgh b4 £4F AR
4.2/04, 5.6704, 6.574 ¥ 2 Je}yiel (Table 4). &, 3] wAsld Adsigel. ERHEE R
olghzre Azte Mk TAH FHY e A ol dl: Zal 128 w) 1aldbel $lglom 45 8
Al 4 Fa-ge fgig dAEx g3 A M7= FAstd ot FHgo] o] Fofxix] 5%
JzAe £AATel A7t drte A-E okl 2 Fate] Flojy UsicHTable 5).
i
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Table 5. Internal fixation versus external immobilization of open fractures
Internal fixation External immobilization
Authors Cases Nonunion Infection Cases Nonunion Infection
(%) (%) (%) (%)

Wade and Campbell'® 51 27 14 58 9 3

Claffey® 48 17 35 70 0 0

Gallinaro et al® 31 11 17 33 9 3

From Chapman, M.W.: Orthop. Clin. North Am. 11:579, 1980.

Fig. 1-A. Fig. 1-B. “Fig. 1-C.

Fig. 1-A) Initial radiographs of case 1. B) Postoperative radiographs. C) Radiographs made 3 months
after injury.
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B2 11474 GAk2 o] 22ko] 5 Fol ztrlo] ok
S5m Hxo Folol4 dojd SFAlol 12417k uholl
Zatstg o Type 9 2pAMbE sHuld] Ha) 24
(Fig. 1-A), 326, 7, 8419 5234, g&¥F, 9
F47 sd5E "$Asdet. e A AFES
T F A Y A4z AAEE std A E A
o] dgle= ohul Fgalst A€, @ F4l
7 s, Solde ¥ AAY YAEIE L Ay
9o, Fig. 1-By 4% 599 whapid 47|

FEF MY FHY £A L HYon (Fig
1-C) aE47 382 F4F 67040 3)85]x ¢
okeh.

£ 6:254] Azt2 2 Enle] & EluIIF £
As uigton] AT F4] 2FAE JYstd T-
ype M2 AF w4 B4 Z4=2 #Hlsglod
(Fig. 2-A), a4 2% 44 stgo 3
AAZA MAEL FE3) 8" UF g FFAo
=259 A Zotd g 2Aal o A Az o
B FEa 9 JAadeE Agskdch. Fol4lsw
& 3hx ¥ AR G Lsigiel. B s
3 A7 Al gle] AE 2sf el v B2 o] B
s Ro]AES 3t sl HAH & A Ao F=4F
67042 WAt £AAKFig. 2-B) EH-¢o] =5
o] Zol4l¢& 3t5 o vHFig. 2-C), T4 ¥
o] wiEs]7) Alslgdel. T4 wEEa Qe
AM A2 g 2AdGed FAE 1471
Al ARd4 FHES 2gdn AR 1670 Yo
#4342 U4 AR 955 A (Fig
2-D),

o 4

Fig. 2-B.
Fig. 2-A) Initial radiographs of case 6. B) Radiographs made 6 months after injury before bone graft.
C) Radiographs after bone graft. D) Radiographs at 16 months after removal of plate and screws.

Fig. 2-A.

Fall 7:254] A2 25wt B el FE ¢}
Hom FAF 484 7kukel] S-F4lol T atsle] Ty-
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3-A), FAF 54 417kukell A A, IAE2A AAE,
shibgdat o vaknAd g, Fol4e, 4l o¥%
& 5% 41332 Hemovac & 443813, %
Fo w4l 47§ Fig 3-Boll4 £ 4 glos
=% 5 T/ £A-L 2o Fof(Fig 3-C),
T2 FA AR5}

B 161244 W=l2 aEAparel] o chie
o 45 F4 SF4R2 sl Type I 4 o
EF A vk 24 Zd 2 8l = dep(Fig
4-A), AlH, IAzA AAE, bk FHa ¢ o
AtnR g, FolAE, 43 2% LgE 5L A9
33 Hemovac-g A3l F4F uijal 437
% Fig4-BellA % = glod 54g §4 5 glo
FEF 5N ki LR34 FHE £74L B
9ic} (Fig. 4-C).
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Fig. 2-C. Fig. 2-D.
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Fig. 3-A. Fig. 3-B. Fig. 3-C.

Fig. 3-A) Initial radiographs of case 7. B) Postoperative radiographs. C) Radiographs made 5 months
after injury.

%}.H % 3

b .
Fig. 4-A. Fig. 4-B. Fig. 4-C.

Fig. 4-A) Initial radiographs of case 16. B) Postoperative radiograph. C) Radiograph made 5 months
after injury.
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Table 6. Immediate internal fixation of open fractures

Late

Chronic

Authors Cases nonunion osteomyelitis Amputations
Chapman and Mahoney” 101 0 1 1
Rittmann et al.'® 214 0 0 7
Clancy and Hansen® 100 0 0 1
Totals 415 0 1 9

From Chapman, M.W.: Orthop. Clin. North Am. 11:579, 1980

3t @258 Claffey”, Gallinaro® 2} Anderson'?,
Soto-Hall'®, Wacle ¢} Campbell'® o]=] | T4 %8
Se W o e g0l A4RAT AT Ta-
ble 54| 4 R u}e} zko] Wade 9} Campbell, Cl-
affey, Gallinaro%-& W43 guAow x 83}
o WEE Ax HaYor 283 79 €44 o
e AdE, BHEE 2ast ade] A gH
o Fgdch, v o) P oz 2] F sl
FL As3E HIF} &xpEo] gomreniniie,
Chapman 3} Mahoney, Rittman %, Clancy ¢} Ha-
nsen 52 4159 Mubd FH3RE WY gy
L2 ABdlq 34 #AdEE 474 10.6%, 7 %,
7T%2 Ruslgien s 299 Rzjulo] 4 F
TR AAsio A7 49 2 §80.09%
2 B33}l (Table 6).

Mk ZA 2B FY 2 §o| o9} o] A4
T AL FEL AA, A A4z AAE, A
A gAY AL F4 WA A, 5% 7|
d f A Az g9 e st g 5+
b AL A4 drR 34T 10044 151HE
E goldld ZE del o5 EAL AAZ 3
Ab2A M A gL A 7color), %& 57 (capacity to
bleed), 4~34](contractility}, A 34} (consistency) 5
4C YA sl A Ao Gustilo 9} Ander-
son & Aol Fag Aol ek FAe
= Chapman® & W53 4722¢ 98 +
2o A3 F3¢ A9 T4 $3435 2y
Aol 59 YAl 4§ srdstd] F2 Ao =
v dgiel. = g0 A A3 s xpE2 A AlA
Foll FE AIZE Bolste o] AHYo] A F &
e b £ Aol gt Aol gello] 2] EA
ol For ik gxo] spdslAl g § etz
el & AR deRol 244 Yt 4E Al
shedl =80l fch. SF 4ol ZAsg-Sd Ak
Folell A F ok AR ST AH FYAE S
o5k Zo] €oln] Hzl AL AL vk ALE 5}
2 23l 2F4 E324)He] Cephalosporin 7] o
A A& Hau ol F 35171 Al zHE19d o}, Chapman®

€ 4 WA qTE ohgat o)l 7 Eaig.
A, AR A 7leg 2EAA 249 o
FFE 453 RAY F dong Fol odml ¥
9 ala welrlAell 282 ok, B4, AW
o AARE AAEAAAN Fege] as Fo] WA
2 w1AS FAck AA, dskx) AR o a3
g golslAl qct. A, FAHAHFY ZEHUAY
& & ohlA, Muller' 7 9eig 294 9
72, AR, vl g F £F55E 8
27l Y& 9% 4 . Chapman® 2 2&
4L AEa nHo) st slgon ¢4
dyz3 vl g et & AAsd P43 nA
£+ & Aol FAHA Ko vt s o)L %
2ke] st iyl gol a-e-sckx &gt
Chapman* ¢ & sMut4 FHe| WA % 4§
o] Hl& ZAe+ R AW FA, AkAd A
& ARz A4S L 4, ¥4 Tk
Ty g, o4 €48 U Ao 8 2
T 2z =909 FHA A Zo] "Hepn byl
o}, 2 =3 dFzAe £4be) Ay AYPr-E
W35S A go] 15 o Sabslvt slgist.
Rittman'® 52 214 3 2] AHubd FHE 79% 3=}l
A NZYEL 0 18% A FAlo Fo]4
¢ 3. 2= 1569 & 44K 647 ol
1398 AF 124 ko) woll WG st F4 7
dEE 7T%R Eusgy. = At zhodo) ik
3 YT FAET de & AWl S5
o] v Aol vl HAste Y- EAF3 (foreign
body effect)®] si2g8cle d &) Fcbr 3¢},
Gristina ¢} Rovere® = % A&l 4 F<£ =}z 7}
A T4 T2 WAL 244717 el sk9E.
Moed'® 3-& 7] vbe] 7H5dhal e 24
FAHANA F4 WRAHF A Fe ol4go] AL
A3 e 20384 835 HE AYY 2
EHF 1604 FolAe2 st 39 win
A3t FAlell o] AFHIL 139 nHE 3~7Y
of 23} s HE-grtell Fol4l L A}, C-
hapman® & b4 F-ol & &) |2 Fakd AF&aH
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ok 5l=] Type 1914 WAzl FAlo]l FolalgE
T 4 Aok ssicl.

Chapman® & W24 4% F4] 3152 4
] gL olzla o g sokgtetn Fabale] 1k o
a2 Bgs9ict. Gustilo £ Anderson' & 1955
e 1968 d7bx] 4458 Ak FAH AR 2
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e 6% FAEE AET F ZE N FA
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55T Type M2 67 9% 81% ol 4 25 U35
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g} Clancy®, Davis”, Reckling'® 5% Al 3 34}
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ebxtel. 28]y Table 40 4 9} o] FFFel 2AA
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o] et FAHLY AFE HPsle AL T4 B4
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Eb L et
AR AE A0S o Y Fag o
3 AL A $3 ol WA F
o] at=lglvty wHAFH 2L ASRE A F
7] wf-Folrh, FHYL] wHEF2 A glglon
AR 599 A2 dFagA B F
A 3=le] 25 Asle}t o xsgdct.

Ak Fd x5 Wy FL quyee 3
2dte] FHFE ddovt 7hEt Y Fol WAl
Gt sHAsld 1A FAxle F4dal W) 2
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Ag Aoz F&5), oebd Aud A AE
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1984 5-Y Y- 19861 10 €7z Fodeistn A
Yozt dal AF el ad PPzl 4

— 768 -
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1) 7ZFe] 104, cislZo] 6d, AbubFo] 3q,
823 #HFo] 140619l Gustiloot Anderson
o d¥za £AYEN B E EFE o T-
ype I, Type I, Type W 7} ztz+ 44, 56, 11
o] g},

2) A% 10417 ool FE8 A9t 140l 2
B 6.5 0] L Al 20009 HF 54 E
12.3 4] Zko] $lEt.

3) FHEY A 1/30]4e AT & &
A FAHA A shite] qkEER SmaAF o]4dES 4
Patgon, 4dol WZAH3 FAlol 2904 o]
AR Fol4lE-g 4l slglet.
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1 3L(Table 3) 422 £l AL+E F53 7
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