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Grade Il Tibia Open Fractures Treated with Unreamed Tibial Nailing

Chang-Wug Oh, M.D., Hee-Soo Kyung, M.D., Do-Heon Kim, M.D., I-Hyung Park, M.D.,
Poong-Taek Kim, M.D., Joo-Chul lhn, M.D., Yeon-Ki Woo, M.D., Jung-Yup Lee, M.D.

Department of Orthopedic Surgery, College of Medicine Kyungpook National University, Daegu, Korea

Purpose: This is a retrospective study to analyze the results of unreamed intramedullary nailing in grade Il tibial open fracture.

Materials and Methods: Twenty-nine Gustilo-Anderson grade llI tibial open fractures fixed with unreamed tibial nail were followed more than
one year. Primary union rate, union time, infection, conversion to external fixation, ankle and knee function according to different grade of open,
fracture level, AO classification, and muscle flap were evaluated.

Results: Primary union was achieved at sixteen fractures. There were three delayed union that achieved union twenty week after primary
operation. And eight undergone secondary bone grafts which were done after inflammation sign subcided. Complications about infection were in
five cases. Two cases were unable to maintain internal fixation due to deep infection, and three of superficial infection were treated with repeated
debridement and antibiotics use.

Conclusion: In grade Il tibial open fracture, unreamed nailing with early soft tissue reconstruction and early prophylactic bone graft can be a
good treatment.

Key Words: Tibia, Open fracture, Grade Ill, Unreamed nailing
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Fig. 1. (A) 36-year-old man had an open grade I11-B fracture of tibial shaft after motor cycle accident (Left). Unreamed nailing was done
and soleus muscle flap was followed (Right).

(B) At sixteen weeks after primary operation, bone union was achieved (Left), and wound was healed without infection with a good ankle
and knee function (Right).

Fig. 2. (A) A 50-years-old woman had an open grade 111 fracture of tibia at distal 1/3 area, with a large wound on whole length of the leg
(Left). After the unreamed nailing immediately, and gastrocnemius muscle flap was used for coverage of the wound (Right).

(B) At 24 weeks after primary operation, autogenous iliac bone graft was done (Left). Soft tissue was healed without any complication
including infection (Middle). At 18 months after primary operation, the nail was removed (Right).

ol w2 Azagel A Fde] A Hit He= 70d, Y Sl =] Bouy, 9uy x| vl F4
A3pE-S 7754, A3cHL 7285 BHYlon, A0 = BF AU 18 AFxA e A2t 4, FATE e B
of wel AFS i 827, BY2 838%, CH2 7098 S B o WInrl oL, A5 7AES] Aol= A9 gle
Ak 24 Yol upgh FHF FHE2 H 767, 9 Aoz A Qup2®) Adubz oz wHfA Fdo] o] gy
AL 7747, B FEME He 712588 Ak v = g I agee o2 o Tt dao
=S AT A9 it 7757, S e A9 i S4E TN A ZEAAA Y ARFF] 49 BB
72.9% 03]tk HAET AA BE B HAES BY 7 dvka &
H4 glomd 2|9 2E waoMe Add Adebe

o F Bk up A ek ol HT WU} s L FeHe

A Foll Fgo] A AL, 28] AS- el g 144

N el A E5A A8 oA 714 e Ay 29 ztole A gl Ao Huwa ek, Ak A



151

w & xpo]7h

A A3t

=

[e)

]

=

rnl
o

=

XA H

H

A

7.

N
iz

ol

)

P and Smith RM: Fix and flap: the radical orthopaedic and
plastic treatment of severe open fractures of the tibia. J Bone

Joint Surg, 82-B: 959-966, 2000.
9) Gustilo RB and Anderson JT: Prevention of infection in the

treatment of one thousand and twenty-five open fractures of
the management of type IIl severe open fractures: A new
classification of type Il open fractures. J Trauma, 24: 742,

1984,
11) Henley MB, Chapman JR, Agel J, Harvey EJ, Whorton

111B open fractures of the tibial shaft: a prospective compare-
ison of unreamed interlocking intramedullary nails and half-

long bones: retrospective and prospective analyses. J Bone
AM and Swiontkowski MF: Treatment of type II, llIA, and
pin external fixators. J Orthop Trauma, 12(1): 1-7, 1998.

Joint Surg, 58-A: 453-458, 1976.
10) Gustilo RB, Mendoza RM and Williams DN: Problems in

Queen MM: External fixation for type Ill open tibial frac-
fractures using Hoffmann external fixation. Clinical decisions
and dilemmas. Clin Orthop, 178: 130-161, 1983.

8) Gopal S, Majumder S, Batchelor AG, Knight SL, De Boer

tures. J Bone Joint Surg, 72-B: 801-804, 1990.
7) Edwards CC: Staged reconstruction of complex open tibial

yed soft tissue coverage for severe open tibial fractures. A
comparison of results. Clin Orthop, 178: 54-63, 1983.

med locking intramedullary nailing for open fractures of tibia.
6) Court-Brown CM, Wheelwright EF, Christie J and Mc-

Clin Orthop, 339: 58-64, 1997.
3) Chan KM, Leung YK, Cheng JCY, et al: The management

AR: Early prophylactic bone grafting of high-energy tibial

fractures. Clin Orthop, 240: 21-41, 1989.
2) Bonatus T, Olson SA, Lee S and Chapman MW: Nonrea-

of type I1I open tibia fractures. Injury, 16: 157, 1984.
4) Chapman MW: The role of intramedullary fixation in open

fractures. Clin Orthop, 212: 26-34, 1986.
5) Cierny I11 G, Byrd HS and Jones RE: Primary versus dela-

1) Blick SS, Brumback RJ, Lakatos R, Poka A and Burgess

1

o}
1

=
=
=
1€]
=u
o

A

e
T
4], Gopal

z7el| A

L

EEEER

ol A

=
= 1=
-
SR
ot
=
S

ol sellel 71el

[}

0|

5
Al
1 310] Bj241L13171823)
AT KL

]_E]_6,7,16,21)

ol A4

o] 7N

o

I el Aviela 47

A

[e)

o] D& (81%)4] %F o]

€]

bom, 1 A7l
4 04 )

=
1}
o %

(e}

7|3
H

0|

K

/\] 3

9 7]
d), Z7]9
.§_

1A

A3

Bl

[e)

=
(o]
AR

A7E =

7 A ek

)

Ao A= 298] A3
=24
[e)
A=

F7F 2710 o]

B
A

0|

(solid)
o},
E}zz)_

=2
Tornetta

%
T
T

o
e

A A o7

™, Blick 59
o wkg]
o) ATg

o
=
3

Z



152

12) Kaltenecker G, Wruhs O and Quaicoe S: Lower infection
rate after interlocking nailing in open fractures of femur and
tibia. J Trauma, 30: 474-479, 1990.

13) Kang CN, Kim JO, Kim DW, et al: Treatment of type Ilib
open tibial shaft fractures. J Korean Fracture Soc, 11: 560-
566, 1998.

14) Keating JF, OBrien PI, Blachut PA, Meek RN and Broek-
huyse HM: Reamed interlocking intramedullary nailing of
open fractures of the tibia. Clin Orthop, 338: 182-191, 1997.

15) Klemm KW and Borner M: Interlocking nailing of complex
fractures of the femur and tibia. Clin Orthop, 212: 89-100,
1986.

16) Mak KH, Chan KM and Leung PC: Ankle fracture treated
with the AO principle - an experience with 116 cases. Injury,
16: 265-272, 1985.

17) Oh CW, Kyung HS, Ihn JC, Park BC and Park HJ: Trea-
tment using unreamed intramedullary nailing for open tibial
fractures. J Korean Fracture Soc, 13: 281-288, 2000.

18) Oh CW, Park BC, Ihn JC and Park HJ: Primary unreamed
intramedullary nailing for open fractures of the tibia. Int
Orthop, 24: 338-341, 2001.

19) Olerud C and Molander H: A scoring scale for symptoms
evaluation after ankle fracture. Arch Orthop Trauma Surg,

103: 190-194, 1984,

20) Patzakis MJ and Wilkins J: Factors influencing infection
rate in open fracture wounds. Clin Orthop, 243: 36, 1989.

21) Rommens P, Gielen J, Broos P and Gruwez J: Intrinsic pro-
blems with the external fixation device of Hoffmann-Vidal-
Adrey: a critical evaluation of 117 patients with complex tibial
shaft fractures. J Trauma, 29: 630-638, 1989.

22) Schandelmaier P, Krettek C, Rudolf J, Kohl A, Katz BE
and Tscherne H: Superior results of tibial rodding versus
external fixation in grade 3B fractures. Clin Orthop, 342: 164-
172, 1997.

23) Singer RW and Kellam JF: Open tibial diaphyseal fractures.
Results of unreamed locking intramedullary nailing. Clin
Orthop, 315: 114-118, 1995.

24) Tornetta P 3rd, Bergman M, Watnik N, Berkowitz G and
Steuer J: Treatment of grade-11lb open tibial fractures. A
prospective randomised comparison of external fixation and
non-reamed locked nailing. J Bone Joint Surg, 76-B: 13-19,
1994,

25) Yokoyama K, Itoman M, Shindo M and Kai H: Contribu-
ting factors influencing type 111 open tibial fractures. J Trauma,
38: 788-793, 1995.




