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A Clinical Study on Treatment of Delayed and Nonunion of Tibial Fractures

Ik Dong Kim, M. D., Soo Young Lee, M. D., Poong Taek Kim, M.D.
Byung Chul Park, M.D. and Hie Jin Park, M.D.

Department of the Orthopedic Surgery, College of Medicine, Kyungpook National University, Taegu, Korea

Tibia is anatomically predisposed to an open fracture because of inadequate covering of soft
tissue, and fracture of tibial shaft is more frequently complicated by delayed and or nonunion than
any other fractures.

Although the methods of treatment for delayed and nonunion are varied, tibial fractures failing
to heal within expected time can constitue a major orthopedic problem.

62 adult patients with delayed and nonunion of tibial shaft fracture were treated at the Depart-
ment of Orthopedic Surgery, Kyungpook National University Hospital from January 1973 to Decem-
ber 1982, and predisposing factors, methods of treatment, union rate and healing time were analysed.

The results were as follows :

1. Of 62 cases, 53 were injured by traffic accident.

2. Among 58 cases of open fracture, 44 were type III soft tissue injury.

3. 41 cases were major severity injury.

4. 36 cases were associated with injury of other part of the body.

5. Of 62 cases, 41 were given operative treatment and 21 ambulatory cast.

6. Out of 41 operative cases, union rate of 25 with onlay cancellous bone graft was 84% and
average healing time 8 months, 6 cases with compression plate and bone graft had union of
fracture about 6 months after operation.

7. Union rate in 21 cases of ambulatory cast group was 82 %, and average healing time 7 months.

Key wards : Tibial shaft fracture, Delayed and Nonunion
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Table 1. Sex and Age distribution

Table 3. Level of fracture

Level No. of patient
Proximal - 12 (78)
Middle -+ 26(149)
Distal % 24(145)
Total 62(372)

( ):No. of total patients.

Table 4. Type of fracture

Type No. of patients

Minimally displace Fx. 8*
Displaced fracture,

minimal communition 13
Major communition or
segmental Fx. 41

Bone loss

*2 cases, unfractured fibula.

Table 5. Classification of soft tissue injury

Sex Male Female  Total
Age
16—19 3 (49) 2 (8) 5 (57
20—29 13 (72) 3 (24) 16 (96)
30—39 21 (81) 1 (20)  22(101)
40—49 8 (51) 1(5) 9 (56)
50—59 5 (30) 1(9) 6 @39
60— 69 3 (15) 1(8) 4 (23
Total 53(298) 9 (74)  62(372)

( ) :No. of total patients

Table 2. Causes of fracture

Type No. of patieﬁ
1 4
11 10
[ 44

Total 58

Table 6. Severity of initial injury

Causes No. of patients
Traffic accident 53(328)
Fall down 5 (31
Blunt trauma 2 (1)
Belt injury , 1(5)
Explosion 1(1)
Total 62(372)

( ):No. of total patients.
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Severit No. of

y patients

Minor severity

Low-velocity fracture g *

Minimally displaced fracture

Closed or soft tissue damage class I

Moderate severity

High-velocity fracture 13

Displaced fracture, minimal comminution
soft tissue damage class II

Major severity

High-velocity fracture

Major comminuted or segmental fracture 41
Bone loss

Soft tissue damage class III

* 2 cases, intact fibula.

q 2 714 @9kt (Table 5).
5. Severity of initial injury
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Table 7. Associated injury

Location No. of patients

Femur Fx. 13
Ipsilateral 9)
Contralateral (4)

Pelvic bone Fx. 11

Head injury

Ankle Fx.

Contralateral tibia Fx.

Rib Fx.

Humerus Fx.
Visceral organ injury
Spine Fx.

Urinary tract injury
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Table 8. Original management of the fracture

Type of Fx, Open Fx.
Closed Fx. Total

Method Type 1 Type II Type III rosed Fx o
Pin and plaster

fixation 2 8 28(8) 3 41(8)
Hoffman’s external .

fixation 5(2) 5(2)
OR/IF with plate 1 5(2) 1(1) 1(1) 8(4)
OR/IF with screw

pin or wiring 7(4) U
OR/IF with 1 1
kiintcher nail
Total 13(2) 41(15) 4Q1) 62(18)

( ):No. of infected cases.
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Table 9. Average time prior to treatment after
initial trauma. (Except ambulatory cast group)

Type of soft Average

tissue injury duration(Mo.) patients
1 8
I 11
Il 15
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Table 10. Result of management

Time to Healing

Method of treatment i(;ésof in\?éc(t)ifon treatment time ‘Ijn(;;):f (%)

(Mo)) (Mo)) ’
Onlay cancellous
bone graft 25 5 14 8 21 (84)
Fibular osteotomy with
cancellous bone graft 8 3 1 7 8(100)
Plating with cancellous
bone graft 6 0 8 6 6(100)
E.S.T. 2 26 11 1 (50)
Ambulatory cast 21 6 7 17 (82)
Total 62 18 11 8 (82)
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