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A Clinical Comparison Between Plate Fixation and Intramedullary
Nailing in the Treatment of Tibial Shaft Fractures

Byung Yun Hwang, M.D., Gang Wook Lee, M.D., Cheul Kyu Rho, M.D.

Department of Orthopedic Surgery, Chonbuk National Untversily, Chonju Korea

Fracture of the tibial shafte is the most common fracture of the long bones and there
is much controversy concerning the method of treatment because of many complications,
such as non-union, delayed union and infection.

We reviewed and analyzed 68 tibial shaft fractures which had been treated at the
Department of Orthopedic Surgery, Chonbuk National university Hospital from January
1988 to December 1990. We divided the cases into three groups, plating, flexible in-
tramedullary and nigid intramedullary nailing, in order to determine the more adequate
method of treatment of tibial shaft fracturs.

The results were as follow:

1. In both groups, bone healing time was shorter in the patients under thirty years old
and it was not affected by the fibular fracture, but all of the delayed and nonunions
occured in the cases having concomitant fibular fracture.

2. The rate of fracture union was not affected by the fracture location and the worst
prognosis among the fracture types was for segmental and comminuted fracture.

3. The average union time was 151 weeks in the plating group, 13.6 weeks in the
flexible intramedullary nailing group and 12,5 weeks in the rigid intramedullary nail-
ing group.

4. The time for achieving full range of motion and full weight bearing and fracture
healing was less in the intramedullary nailing group.
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We conclude that intramedullary nailing is a more suitable method for the treatment of

the tibial shaft fractures.

Key Words : Tibial shaft fracture.
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Table 9. Fracture type, Treatment method and Prognosis

Intramedullary nailing

Flating Flexible Rigid Total
No  Weeks No  Weeks No  Weeks No  Weeks
Communited 11 16.3 13 13.7 9 13 33 14.4
N3 N1 D:2
N.
Transverse 2 10 9 13.4 11 12,8
Oblique 14.3 2 13.5 3 11.7 9 13.2
Spiral 1 16 1 9 2 12,5
Segmental 3 16.7 2 12 5 14.8
D:
Total 18 15.11 28 13.68 14 12.50 60 13.83
Communited vs other type: Not significant.
Plating vs. Flexible : significant at p<0.05
Plating vs. Rigid : significant at p<<0.05
N : Nonunion, D : Detayed union, No: Number
Table 1. Cause of injury Table 2. Types of Fracture
Causes Total (%) Open
T
Traffic accident 51{79.7) ype type I type I type M Closed  Total(%)
Fall from & haight 10014.7) Comminuted 10 5 2 18 39(57.4)
Slip down 229 Oblique 1 8§ 5(13.2)
Direct l?lo.w 3( 4.4) Spiral 2 2.9)
Spotts injury 1 1.5) Transverse 2 10 12(17.6)
Machinary injury | 1{ 1.5) Segmental 2 9 2 6 8.8)
Total 40 68 (100)
28
Table 3. Associated injuries
Associated injuries No. of Cases
i 1 2
IpISllateral fibular fracture 5 He g4 UTH Table 2,9).
Rib fracture 2
Pelvic bone fracture 6 4, EdpAr
Femur fracture 4
Spine fracture 1 FHEAAL 68 T3 T T Ao) 528)(76.5%)
Radius & ulnar fracture 8 27 gty A4S 8 J49F g2 2z} gy
Ank]e fracture 3 = Ft}ngHTable 3)‘
Humerus fracture 8
Head injury 7 5 TEUYH A ARRE WIHE
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o Algstev UG ol F22 3F o4 A
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2 B oHUd 2319 A4 25 WS

— 121 —



Fig. 2-A. 29 years old male patient with seg.menta.l fracture of right tibia
B. Closed intramedullary nailing with Brooker-Wills natl and fibular osteotomy shows good alignment.

C. 16 weeks postoperative, complete bony union obtained.

Table 4. Method of Treatment

Reduction
Fixation
Plate - 21 21
Flexible 29 29
intramedullary nail
Rigid Intramedullary naill 16 2 18

Closed Open Total
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Table 7. Age, Treatment method and Prognosis

Intramedulinailing
Plating Flexible Rigid Total
Age (year) Noe  Weeks No  Weeks No  Weeks No  Weeks
Below 20 2 1.5 1 15.0 3 12,67
21—30 pA 1L0 11 12.18 2 11.0 15 11.87
Nl
3140 4 16.25 6 15.83 2 13.0 12 15.50
N:1l NIt D:1
41-50 4 13.5 2 15.6 3 10.0 9 12.78
51—60 4 16. 25 2 13.5 3 15. 66, . 9 15.44
N:1l D:2
N:1
Over 60 4 16.5 5 14.6 3 11. 66.. 12 14.50
Total 18 15.11 28 13.68 14 12,50 60 13.83
Below 30 vs. over 30 : Significant at p<0.01
N : Nonunion, I} : Delayed union, No : Number
Table 8. Fracture level, treatment method and prognosis
Intrameduliary nailing
Plating Flexible Rigid Total
No  Weeks No  Weeks No  Weeks No  Weeks
Proximal 1/3 10 14.0 1 13.0 2 145 13 14,00
N.2 Dt
Middle 1/3 3 16.0 18 13.66.. 11 12,9 32 13.34
N:1 N1l N:il .
Distal 1/3 5 16.8 9 13.77.. 1 13.0 15 14.73
D:.2
Total 18 28 14 60
Mean 15.1 13.68 12.50 13,83
Plating vs. IM nailing : not significant.
N : Nonunion, D : Delayed union, No: Number
Table 5. Operation time Table 6. Interval to full weight bearing with brace
Plating  Intramedullary nailing Total Plating  Intramedullary nailing
Duration Interval - = Total
(minute) Flexible Rigid (weeks) Flexible Rigid
Within 60 4 16 4 24 Within 6 4 il 10 2.
- 90 11 9 10 30 6 — 9 8 10 5 23
-120 2 4 4 10 -12 7 8 3 18
-150 2 0 1} 2 ~15 1 0 0 1
Over 150 0 0 1] 0 Over 15 21 29 18 68
Total 21 29 18 68 Mean 9.19 7.55 6, 5 8. 056
Average 85 66. 38 80. 56 75. 88 Plating vs Flexible : Significant at p<0.05

Plating va Rigid : Significant at p<0.01
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Table 10. Fibula fracture, Treatment method and Prognosis
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Intramedullary nailing

Fibula Plating Flexible Rigid Total
Fracture _No Weeks No Weeks No Weeks No  Weeks
Presence 9 15, 555. . 23 13.565 12 12.75 44 13.75
N:3 N1 N:l
.3
Absence 9  14.66., 5 4.2 2 1L0 16 14.06
Total 18 15.11 28 13.68 14 12,50 60 13.83

N : Nonunion D : Delayed union, No : Number
Presence vs. Absence : Not significant,
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Table 11. Prognosis according to Fracture type

Intrameduilary nailing

Plating Flexible Rigid Total
No  Weeks No Weeks No Weeks No Weeks
Open type 1 3 18 7 157 2 9,5* 12 14.4
NIl N:1 N:i2
type I 3 13.7 6 12.8 2 14 11 13.3
N1 N1
type I 2 135 13.5
Subtotal 6 15.8 15 14,3 4 1.7 25 14,24
Closed 12 14.75 13 13.0 10 12.8 35 13.54
Nt N:1
D:
Total 18 15.11 28 13.68 14 12.5 60 13.83

N: Nonunion D: Delayed union
Open vs. closed : Not significant,
* : Significant at p<0.05

Table 2. Time for achiveving full ROM

Table 14. Complication

Intramedullary nailing

Interval Plating : — Total
(weeks) Flexible Rigid
Within 6 2 14 11 27
6— 9 6 11 4 21
10—12 5 1 1 7
13—15 6 1 7
Over 15 0
Total 19(S:2) 21(S:2) 16(S:2) 62
Mean 9.21 5.67 4,81 6.53
S Stiffness of joint
Plating vs. Flexible : significant at p<0.01
Plating vs. Rigid : significant at p<<0.01
Table 13. Treatment method and prognosis
Prognosis Union time Full ROM Full W/B
Method No Weeks No Weeks No Weeks
Plating 18 151 1% 9.2 21 9.2
N:3 S5:2
Flexible IM 28 13.68 27 557 29 7.6
nailing N:1 5:2
Rigid IM 14 12,50 16 4.8 18 6.5
nailing N1 52
D3
Total 60 13,83 62 6.53 68 7.803

N : Nonunion D : Delayed union S : Stiffness of joint IM : In-
trameduilary

Type of complication No. of complication

Nonunion 5
Delayed union 3
Malunion 2
Joint stiffness 6
Osteomyelitis 3
Infection 5
Metal failure & loosening 2
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