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Internal Bone Transport in the Management of Tibial Bone Defects

Chang-Wug Oh, M.D., Woo-Kie Min, M.D., Hee-Soo Kyung, M.D., l-Hyung Park, M.D., In-Ho Jeon, M.D.,
Byung-Chul Park, M.D., Poong-Taek Kim, M.D., Young-Heon Sohn, M.D.

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

Purpose: To retrospectively review the results of internal bone transport in the management of tibial bone defect using ilizarov fixator.

Materials and Methods: We treated 39 cases of tibial bone defect (16 of traumatic bone loss, 23 after treatment of osteomyelitis). The mean
age of index procedure was 33.8 years (range, 13~66 years), and all of them had follow-up study for a mean of 3.5 years (range, 1.6~8 years).
The mean transported amount was 6.3 cm (range, 2.7~20 cm), and the external fixator was removed after 345 days (range, 120~700 days). The
mean external fixation index was 60.3 days/cm (range, 13.1~121.3 days/cm).

Results: Primary union of distraction and docking site was achieved in all, but two patients had failure in union of docking site. Functional results
showed 6 excellent, 19 good, 10 fair, and 4 fair. The patients under age 20 showed better functional outcomes than the others. Among 73
complications (incidence, 1.87 cases/ patient), 27 of major complications with residual sequelae occurred in 20 patients. The residual sequelae
were more common in the patients who had the concomitant injuries in the same leg.

Conclusion: Internal bone transport can solve the large amount of tibial bone defect. However, the complications are not uncommon, which
might be related to the concomitant injures in the same leg.

Key Words: Tibia, Bone defect, llizarov, Internal bone transport

SMXR 2 & 5 Address reprint requests to : Chang-Wug Oh, M.D.
gAY 271 50 Department of Orthopedic Surgery, Kyungpook National University
ZAEdsta ¥ g3 elystu Hospital 50, 2Ga, Samduk Dong, Chung-gu, Daegu, 700-721, Korea.

Tel : 053-420-5630 - Fax : 053-422-6605 Tel : +82-53-420-5630 - Fax : +82-53-422-6605

E-mail : cwoh@knu.ac.kr E-mail : cwoh@knu.ac.kr

36



o
1]
10
L]
N
I's
ﬂ
HU
2
o
i
fou
I
1]
=)
Omn
T

>
rhu

A Y B e #5ge) AR Fol wshs 2
o #8Y F AL oMM 47 A PE B
24, QUKo A7t F oW, Ay F o], F 9

ar
=

SR ol g F 049, BFE )47, elwm v

i

A

=

[Se)

2
o] &M o] o]gulo] gk ATt o5 W2 5 3§

oN Rl m
ol
o)
&
9,
i)
i
rih
X
o
i)
N
)
o
-4
i
K
)
rlo
&
1

o

=T

1. A7 ol

19961 196 20031 1€7h4] A= A 9 A
GAE o] &3 AEHe] WS F ol5EE A5k $x} 391
Rom, Hi 1d o) FA] AESTH (H

H; 1.5d~89). HA7} 34 %} 51
Rom, Al Het voli= 3384 (M9, 13~664)°1
# 2~ 2.5 cm °Fe] AEF = Ao
, T YRlow=

1 Fol

ik

-

alt
N ¥o

mN
o=
o
i

\

ool B2 M
&
)2
o
)
oo
ol\
flo

©
>
K
o,
32
T
¢
[oZ
o,
‘O,
i
rlr
Bl ol
i
k]
N
<
=
K3
o,

(i
i)
[o

©
e
)

e ot x¢

F_t‘i JW' —ﬂ4

o ol

z X
1o

b
1“‘;‘ el
= e AN

my g fo o
=
ik
i
)

Rl
2 ﬁ ]
o)
ik
2
o
v
oL
oy
= g
Am
4l
1o
ml
_E
i)

)
&,
o
i
o ¥
e
oy
=
o r
s

N
+

i
for M
0

T
It

M de|ARL Y ojuA FAE olL-e

A5 5L dele] =l 24t 2709] 8 (ring) &
jo= atglom, olgd =l 174 2

of 247t i nAshs Ae e

7h Sagel v 7k A9 7

lo

B
r

I

Wi

ol
ol
rir
>,
o
o,
o
o
fod k3@

A

2
(<0
o
1 lkl
el
i
o
2

p‘L
ata
O
o
Ml
]
i
e
o

H

37

SR 14 IS F7} SIQlck IS Qg AEEo] 91X
T D9 20¢, T 28, AF gEloll e, = olFE
o] ek =3l (antegrade)©] 31|, <& (retrograde)©] 8%
Aok =] AT FAlo] AFEA Y EAfo] B 1049
A FollA = A &= Aol AaA e 49 gdEe] Al
e A9 68l AN om, 4¥e = Al ol = A%
S5 o] ge AFEZ 9 AUS aFqlem, 295 9] FhAlol| A
= A5z Ase] o Zgrt

Fig. 1. (A) The patient got a Grade III-c open tibial fracture with a
severe soft tissue injury.

(B) After the intramedullary nailing, a deep infection occurred.
The bone loss after the debridement was filled with antibiotic-
beads.

(C) The distant flap with external fixator was done for soft tissue
coverage.

Fig. 2. (D) Internal bone transport was done with Ilizarov fixator.
(E & F) At three years after operation, the tibia was well recon-
structed with an excellent outcome of the function.
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Table 1. Clinical outcomes, according to Mekhail's criteria

3708] S = Mol gRlel Aol S, uy A E
Al A BT

2314 X]$ (external fixation index)S <314 XS %
25 & AAL wzbA o] MRS A =] Aol (em) S
2 o] Albsiglnl 94 Axe 55, B, 3 3
T WY, e A, 18a ddRE FAEE 1
Sk Mekhaile] B7PHPS me} 95, 43, e, EFO
Urlom, H5S Paley'99] H5ol wlel -islaL, 3]

A B FHE (sequelac)s T FHFOR FRIYL.

74 J_,—l'
309l Bt 3 370l A 8 B ARFR HFA
R R C L SR R LR

Clinical outcomes

Evaluation Criteria

No. of Patients

Obtained bony union, LLD <1 cm, joint contracture <5 degrees, walking without support or

Excellent
modification of ADL

orthosis, no nerve injury, no or mild intermittent pain, return to original work or school, no 6

Bony union, LLD from 1 to 2.5 cm, contracture deformity over 5 degrees, walking without

Good

support or using a cane/orthosis, no motor deficit, symptomatic sensory deficit, mild or moderate 19

intermittent pain, return to original or modified work or school, ADL with or without modification

Fair

Obtained bony union, LLD from 2.5 to 4 cm, walking with crutches/walker, partial motor deficit, 10

moderate or intermittent severe pain, ability to do modified work, ADL with modification

Nonunion, LLD over 4 cm, complete motor deficit involving the sciatic or posterior tibial nerve,

Poor

inability to become a community walker, severe pain, inability to work or go to school, inability to 4

perform ADL, persistent deep infection, amputation

LLD; leg length discrepancy, ADL; activity of daily living

Fig. 3. (A) The patient showed a large tibial bone loss with the
intraarticular fracture of ankle.

(B & C) Internal bone transport was done by the Ilizarov fixator
with the foot frame.

Fig. 4. (D) At two years after the removal of fixator, the transported
segment was well reconstructed.

(E) But the ankle showed the narrowing of the joint space.

(F) The patient showed a good outcome with a moderate limitation
of ankle motion.
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Table 2. Complications encountered, according to Paley's classification
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Kinds of complications

No. complications

o o
(no. patients) Complication rate (%)

Problems
Pin site infection
Delayed consolidation of distracted bone
Transient LOM in ankle joint

Obstacles (treatment solutions)

Skin invagination in docking site (re-closure or skin graft)

Malalignment, or mal-tracking of transported segment (frame correction)

Deep pin site infection (pin change)

Reinfection (irrigation and/or antibiotics)

Sequelae (major, but unsolved complication)
Ankle LOM or contracture over 20 degrees
Chronic osteomyelitis
Mal-alignment
Knee contracture over 5 degrees
Refracture of docking site
Nonunion of docking site
Collapse of distracted bone
LLD over 2.5 cm

All complications

34 cases (30 patients) 46.6%
24
7
3
12 cases (11 patients) 16.4%
5
3
3
1
27 cases (20 patients) 37.0%
9
5
3
3
3
2
1
1
73 cases 100%

LOM,; limitation of motion, LLD; leg length discrepancy
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