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Treatments of the Delayed Union or Nonunion of
Tibial Shaft Fracture Fixed with Interlocking IM
nail

Yong-Bum Park, M.D., Chung-Soo Hwang, M.D., Phil-Hyun Chung, M.D.,
Suk-Kang, M.D., Dong-Joo Chae, M.D., Han-Chul Kim, M.D.
Sang Ho-Moon, M.D. and Jong Phil Kim, M.D., Dae-Jin Kim, M.D.,

Department of Orthopaedic Surgery, College of Medicine,
Dongguk University, Kyungju, Korea

Interlocking intramedullary nailing has been the first choice treatment of most tibial shaft
fractures because its rigidity of fixation allows early ROM and weight bearing. Although most
interlocking nailing procedures are performed with closed reduction that preserve periosteal
blood supply, delayed union or nonunion is often occurs. So secondary procedures, such as bone
graft, dynamization, nail exchange, are necessary to achieve fracture healing.

We analyzed 25 cases of delayed union or nonunion from 432 tibial shaft fractures fixed
initially with static interlocking intramedullary nailing since January 1990 till January 1996.
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Overall incidence of delayed union or nonunion is 5.8%(25/432). Secondary procedures
included mainly iliac bone graft or dynamization. Average time to achieve bone union after
secondary procedure is 6.1 months. The more distracted or displaced fracture ends after
interlocking nailing or the more comminuted fracture fragments led to the more delayed bone
union. Careful attention to reduction to minimize distraction or displacement during interlocking
nailing is necessary to decrease the incidence of delayed union or nonunion. And appropriate
procedures should be performed when delayed union or nonunion is predicted, which result in
success in most cases.

Key WordJdibia Delayed union or Nonunion, Interlocking IM nail, Bone Graft,
Dynamization
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5mm , Table 2. Union time according to distraction of
5mm fracture ends
7 12 Amount cases  union time(mos.)
' < 2mm 6 5.1
4 3-4mm 11 5.4
, > 5mm 8 7.6
, 2
Table 3. Uniontime according to initial
comminution
Winquist-Hansen cases  union time(mos.)
6 51
8 53
10
1 6.0
2 L - . .
Table 4. Uniontime according to openness of
' ' fracture
@ ) B
) Type cases union time(mos.)
53 58 Closed 12 45
, Open 13 8.6
8 , type 6 8.2
type 6 9.1
85 2
type a 1 8
61 (Teoled). Table 5. Union time according to site of fracture
; 2mm 51 ,34mm Site cases  union time(mos.)
54 , 5mm 76 Proximal 4 7.3
(Table2). Middle 7 6.7
Distal 9 6.0
able 3), aled
(T ) (T ) Segmental 5 5.6
Table 1. Union time according to methods of
secondary procedure
Method cases  union time(mos.) (Tebles).
Bone Graft 7 53
Dynamization 12 58
BG +Dyn. 4 8
NC* with BG 2 8.5
Total 25 6.1
° 1 1
BG*; Bone Graft , DynT ; Dynamization A



2003.5.17 4:12 PM 555 4%

« 555

G
8

- — | | ==
Fig 1-A. Initial x-ray shows segmental tibial fracture with severe displacement of proximal fragment.

B. X-ray at the postop. 3 months shows about 1.5 cm sized proximal fracture gap dueto inadequate
reduction, but relative acceptable alignment was obtained.

C. Autogenous iliac bone grafting was done.

D. Solid union was achieved at 8 months after bone grafting

Fig 2-A. Initial x-ray shows displaced distal tibial fracture.
B. X-ray at the postop. 4 months shows radiolucent fracture gap.
C. Lateral bridging callus was seen at 3 months after dynamization.
D. Complete union was achieved at 7 months after dynamization.

(Fig 1-A).
3 4 2mm
(Fg1-B,C). 2 (Fig2-B). 3
8 (Fig 1- 7 (Fg
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Fig 3-A. X-ray at the postop. 3 months of comminuted fracture of distal tibia fixed intramedullary nail.
There was anterior cortical bone loss and posterior angulation
B. X-ray after nail change and bone grafting. Posterior angulation was corrected.
C. Fracture union was achieved at 1 year after second operation.
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