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A Treatment of Unreamed Intramedullary Nailing
of Open Fracture of the Tibia

Keun-Kwon Kang M.D., Jang-Jung Kim M.D., Kun-Yung Lee M.D.,
Myung-Kon Nam M.D. and Myung-Sik Park M.D.

Department of Orthopaedic Surgery, Lee-Rha General Hospital, Chungju, Korea

The tibial fracture was the most common fracture of the long bone fractures, especially there were
many controversies in the treatment of open fracture by high energy injury.

the authors analyzed retrospectively 32 patients of tibial open fracture who underwent unreamed
intramedullary nailing at the Department of Orthopedic Surgery, Lee-Rha general hospital from
September 1992 to August 1994 with minimal 1 year follow up.

In 32 cases, the average age was 37.5 years old and the most common injury was traffic acci-
dent(25 cases, 78%). Twenty seven cases were male(84.4%) and 5 cases female(15.5%). There were
17 cases of Type A fracture(53%), 12 cases Type B(37.5%) and 3 cases Type C(19.5%) by A-O clas-
sification, and 11 cases were Type [ open fracture(34%) by Gustilo - Anderson classification, 15
cases, Type [ (47%) and 6 cases, Type Il (19%). The average bone union time was 14.8 weeks except
one case of infected non-union.

We concluded that unreamed intramedullary nailing is recommended for the compatible treatment
metnod of tibial open fractures.
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Table 1. The classification of fracture

1) Gustilo-Anderson classification

Type No, of Patients
Type- | 11
Type- 1 15
Type-1l 6

Total 32

1) A-O Classification

Type No. of Patients
A-1 4
A A2 8
A-3 5
: B-1 1
B B2 10
B-3 1
C-1
cC C2
C3
Total 32

Table 2. Associate injury

Associate injury No. of Patients

Head trauma

Chest injury
Abdominal trauma
Fx. of other extremity
Neurovascular injury
Others
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Total 15

(1520, 1] 77} 280 (7%) ol KAk,
3 2Fe 2R

239 EHe #9 2 4ed =2 Gustilo-
Anderson EHF¥'"3 A-O 75974 uiged
Gustilo-Anderson 7% 93l [¥eo] 152
d7%) =2 71 2etn, [3e] 118(34%), M3e)
69 (19%) °i1%lar, A-O 7% wad A% Iy
o] 1781 (53%) = 7+ B%xn BYE Zdo| 129
(37.5%), C¥8 &4o] 34(9,5%) ¥ (Table 1).

4, o &4

327 F BHEH &Ake] FukE 77t 153010

— 5562 —



B ¥4 24| TH46%) & /1 Bkm 1F, ¥
& 59 F5&40] 49 (27%) Felith(Table 2}

b A2 2

%3289 #AE 14 E AT Adofr 29 |
# FA 57l &4 B dEd $FHA%F Fed
oA FdAE g AAFA g Agsig

ldle d2a 33 SRR ANLe7} s
SudolA 4 A8 2 B HAEg Al¥isie
o tEdelME FE4F AT ool Scully 59
4C( color, capacity of bleeding, contractility,
consistendy} &) 7ol 93le] HA A& AH
ggon vaA e9dol A8A & Typel 112
¢} Typel 7elolMe o= 38&E Aldsdn oF
o] A8td™ Typel 82 % Typell 6l 48
AIE A 22 HAdAe S A, Typel §
d 2 Typell 48lolMEe HFEHd 3 2/ &40
st BIEZ, 7HA4R], M, AR 22 5& o
|3 2AT AHsS AyPsidd

FHd WY F FA BN SdNED IYAE
Foaigon dAFHE Al g2 FddAe
a5z 2 9 F9 FriedE 2 A2E ¥R
7] #1531l 19 28] wet dressing® Al3sEch =
el v #FY o 54 (A 79 & AHEs}
Foew Ruy AVle 18E A9 daldd 4
F 24737F ool AldEm veiA] 18E e
o] At 17Y F 3a ¥ HA &z FA U
& ANkl

T ZFeEe 212

F FHE &F Uldoict A Able #3
H

o AR A @d4el 3/401% 24E D, 97}
Fo] 2EHE FHeiw FR7F AL EIASE
AEE VEez dsten, &% 20F o4 4%
£33 Holz] gow Ad/fter Az, 6
MET 34 AP ZRF 240 Sle A4S B
o AP HEF S/RE 7Te | HolA
12.4%F, 189A 15.6F, N¥«A 19. 73192
o, A-O ERoMY 37 SRE 10 AY 2

Table 3. Complications

Complication No.
Metal failure 3 Cases
Checkrein deformity 2 Cases
Superficial soft tissue infection 4 Cases
Infected nonunion 1 Cases
Total 10 Cases
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Fig. 1. A. A 40 years old male with type open segmental fracture of tibia and seve soft issue injufy with dirty soil

contamination.
B. Immediate postoperative radiograph.
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C. Postoperative 18 weeks radiograph showing bone union,

Tl AAEE v Fo] g A4 HF 2 AL
2 =Hof gich A FHE meliA] &43el g
Rog, 249 BHs dRzFe] A &4H ¢
4 #3S £F 1AYekct Ak ARRLE #9Eo
Ak A zlg FAsde] 34018 adEm, 7k
ol AR A, ¥H ¢ AAFY &4 F& A2
gn glerz | 9 BRE, S99, 9823
A 5o gFol Wol AR YAHS AR
of thgh i=@e] wWe) Ha ok IRHe R H Ly
e A BE Ase] Yoz megE F 4
2uF Ze uAYe FEEYMe €FE B
M g 4 oo FukEdE 32 gn dFEN
o] gloix 7ol Mg £4 4 do, A7y
PYHEE VY FHEF] A R EY, A
Wy 7d%, AR e PgHFe] H4E +
21-5]_9.21.22’.

194068 t) RE] Az} =Hoje 3 a2
71ele ¥1#FA naillZA dERY AAEFAAE
Schneider®, Hansen-Street@e|%lon, 19704
ol & Algste Kuntcherd So] HHE
Hlen olx 1980dth B THFe #HH R
Ay 52 WA5l7] 919 Interlocking nail® dl
A el dvde g AP TFMA R A
o2 HAF 2o A (proper axial align-

ment) & 4& £ 3z, F3 A2 717 (loac
shearing device)o]®, SZ45d HAFo=ZAM
# 29 E(bending movement)7} HeBnz, 7|3
(implant) & & (failure)ol Fxm, K4 o)
g ANE oA gormE Fde #ge Jm, E
A AL 2art glon, AAsuSEE e
Hito] glolAM AFHEe] f¥e] Hn Bauda gl
o} g ZERGA oAg £F0] oM SHE
£ &2 AIga & 4 Uk

Gristina"& &% A7 o] &dE agsied Al
o FAL o £ A7|Re gevn s 23
2] 2F FAe drzHe &4 F=r) dFel F
83ttn 2o i), 89 Kessler 50 98wl
gged o wA@ge £4lo| gvEx 71384
£ HA=]at e w3 #F ulyA(reaming
particle) ol &3 SHE FYol s FHAHK
of AlHelgly BnYaHou #HFAH F43W
23 GHoENE BFE AYFoRM F
90% |4 4L FIete ULy 8@
(endosteal circulation)& Ao z=d Z7te]
a8 Aoie} 9 fBE o i, U2 YA
g Fefzl ZPHctn sy BEF FEAIZLY X9
9 "o &40 ghyo] BaHelw 34 F53
o] A (dead space) ¥ dedl &333 HAF

— 554 —




9 87 v 458 498 + = v @
BAE N 2344 834 5% ¥R
AR e AR wal 14%-33%5F 2 Ajolzt
slen, B3E AHsR ¥n FEEE A A
v g FAd o A FE9 A8 A
o} H]$:3 AR 3-6% To2 WA Rase] ¢
o R By Az 183 1%)¢lA A53
ol LAFH T

Nicoll ol 93t R 2 39 AN
AR FAg &AHE, #FA Y AYFE=s, ZEN
o BAFE, d¥zy 74 ol Fasivin &Y
on ZFREY 9 A% FF T8 A} oidgn
Ao, B FeldAdx 9 9 3E §Hd ©E
f2] @dyhgl ze)e glith

25 A7l HEz o2 Gustilo-Anderson |
3 1247, 18 165.6F, 0% 19.7FE4 HA
14.8%9] F/Y 24L& 2o, T3 A0 ¥F
4 A% ZdEe] 12,25, BY¥ &dHel 16.7%, C¥
Fdol 22,652 A%ZH &4 2 FHEHI) A
A A2 F/T) AL dvtHeE =&
IH 2 T =d BY) dF E5Ee o A4Sl
glled 574 ool AAlshz o] THge] B
Aoz Bage] glon” =& FHJ g RS
A 7Hegt 248 AREs 48 e Gustilo
5ol oatd Hgs R sl 7x] 2% 49 2
9] Az2E WA 57l Y48 wet dressinge] Fasct
3 B aE G

Bl AT gaola $4F 3UH o] WA HA
& ¥ 279 AgeEs APEen, 474 |5
23 749 9 A23d 18 EAdss.

Chapman®#® Chapman 3 Mahoney®<l 23}
WA el A Adets A4 WnAHE
Alsisted Ao A 2 Aol o FNEY
dolg} wid, JXZF &Y mgE 7o T
4o 713E £¢ + Utz o 2y E 1
g A A F4F24A3E oo R
£ Agslden fee] AEEAAA AT HF
Zde] B3l 9 vEA af 537 7|
F& ZAo] A 7T-9mmzA A FHS] Pl diFl
HogEe F49% 2 &g A3 Hate ¢
b F43 g8 Abdel gle 9ETRE olFn o

o olEriAE mEd 844 F44d Hee

Rugu glon} FA|717ke] HEA ool F o
o W3 Thito] Hag Ao ARE,

#H Philip 7 <3ty aghta 57171 6m
ol 42l 7% agubAle] #& Y WHELE nE Zlo
2 =ejglon niEFy 3453 s 94n
ghtatel o] 4. 5my, fA JAR]F (full
thread type) 22 #FF31A g ezt e
§ 2aoAx 3ol mtAle] gEE B

Ve <

W AEEEY 4 ABEM duP el
BHHoE oAy Jlovt dwtAQ wiA
FAd g e gF3EA E4sE e NdSe FAL
Eidel c8A 3 ol A7 SR & 0
Hat gell olg P Tl B3 Hol glolA, FE
M &g Fe s o848 AaWRel A
A 7AEEAE B A SEAME dAAEE A
e A2 F2 A8 He] shiEA Atggh

REFERENCES

1) =2H, 42, U7, FEE : Y 23 2
XA e} el #] wE, YA, 15-
1:128-134, 1980.

2) &g, dud, YA, BAMF : Enderd & 0] &7
A NRFA B, Pt 26-
2:420-421, 1991.

3) Anderson JT and Gustilo RB : Immediate inter-
nal fixation in open fractures. Orthop Clin N Am,
11-3:569-578, 1980.

4)" Bone LB Johnson KD Weight J and Scheinberg
R : Early versus delayed stabilization of femoral
fractures. A Prospective randomized study. J. Bore
and Joint Surg, T1-A:336-340, 1989,

5) Chapman MW : the use of immediate internal fix-
ation in open fractures. Clin. Orthop, 11:579-591,
1980.

6) Chapman MW and Mahoney M : The role of
early internal fixation in the management of open
fractures. Clin. Orthop, 138:120-131, 1979.

7y Cierny G H, Byrd HS and Jones RE : Primary
verses delayed soft tissue coverage for severe open
tibial fractures. A comparison of results. Clin.
Crthop, 178:54-63, 1983,

— 555 —



8) Dancwarat-Lillie Strom G : Reaming of
medullary cavity and its effect on disphyseal bone.
Acta Orthop Scand(Supp!), 123:5-153, 1969,

9) Dehne E. Metz CW and Deffere PA :
Nonoperative treatment of the tibia fracture by
immediate weight bearing. J. Trauma, 1:514-533,
1961.

10) Gristina AG and Rovere GD : An in vitro study
of effects of metals used in internal fixation on bac-
terial growth and dissemination. J. Bone and Joint
Surg, 45-A:1104, 1963,

11) Gustilo RB and Anderson JT : Prevention of

infection in the treatment of 1025 open fractures of

long bones. J. Bone and Joint Surg, 58-A:453-458,

1976.

Gustilo RB, Merkow RL and Trmpleman D :

The management of open fractures current conecpts

review. J. Bone and Joint Surg, 72-A:299-304,

1990.

13) Harvey FJ, Hodgkinson ATH and Harvey PM :
Intramedullary nailing in the treatment of open
fracture of the tibia and fibula. J. Bone and Joint
Surg, 57-A:908-915, 1989.

14) Kessler SB, Hailfeldt KK, Perren SM and
Schweibere : The effects of reaming and
intramedullary nailing on fracture healing. Clin.
Orthop, 21:18-25, 1986.

15) Lhowe DW and Hansen ST : Immediate nailing
of open fractures of the femoral shaft. J. Bone and

12

—

Joint Surg, 70-A:812-820, 1988,

16) Kyle RF : Biomechanics of intramedullary fracture
fixation. Orrhop, 8:1356-1359, 1985,

17} Muller ME, Nazariam S, Koch P, and Schatzker
J : The comprehensive classification of fracture of
long bones cited from Campbell's operative
oprhopaedics 8th ed, Mosby year book ; 733, 1992,

18) Nicoll EA : Fracture of tibial shaft. J. Bone and
Joint Surg, 46-B:373-378, 1964.

19) Pankovich AM, Tarabishy LE and Yelda S :
Flexible intramedullary nailing of tibial shaft frac-
ture, Clin. Orthop, 160:185, 1981.

20} Phillip DH, Koide S and Melvin JG : The use of
one compared with two distal screws in the treat-
ment of femoral shaft fractures with interlocking
intramedullary nailing. A clinical and biomechani-
cal analysis. J. Bone and Joint Surg, 45-A:1104,
1963,

21) Rhinelander RW ; The normal microcirculation of
diaphyseal cortex and its response to fracture. J.
Bone and Joint Surg, 50-A:784-800, 1968.

22) Rosenthal RE, Macphail JA and Ortiz JE : Non-
union in open tibial fractures. Analysis of reasons
for failure of treatment. J. Bone and Joint Surg, 59-
A:244-248, 1977,

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

— 556 —



	6: 


