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Overgrowth of the Tibial Shft following Fracture in Children

Yung Khee Chung, M.D., Jung Han Yoo, M.D. and Dong Hyeon Lee, M.D.

Department of Orthopaedic Surgery, Kangnam Sacred Heart Hospital, School of Medicine,
Hallym University, Seoul, Korea.

Longitudinal growth acceleration of the femoral shaft after fracture in children has been recog-
nized since the late nineteenth century, Orthopaedic surgeons have attempted to compensate for the
leg length discrepancy by allowing union to occur with some degree of shortening, but logitudinal
overgrowth following fractures of the tibial shaft in children has been rarely studied.

Thirty-one children, treated for fracture of the shaft of tibia, were studied prospectively to assess
the consequent increase in longitudinal growth of the tibia.

The material presented in this paper is the result of the study of thirty-one children with
fractured tibia who were treated in the Department of Orthopaedic Surgery of Kangnam Sacred
Heart Hospital of Hallym University, since 1986 October, the age of the child varied from 3 years to
13 years, these cases have been followed from 30 months to 40 months.

We have made a radiologic study of fracture of the tibial shaft with a view to analysing the re-
sults according to a number of factors, including the sex and the type, site and degree of overriding
of fracture, and method of treatment, and then the degree of overgrowth was compared with unaf-
fected side.

1. The average tibial overgrowth following tibial shaft fracture is 7mm.

2. Growth of the femur was not affected by the tibial fracture.
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4. 2H9| HEY Table 3. Side of Tibial Shaft Fracture
Table 1. Age and Sex Distribution o Sex Male Female Total(%)
Sex
Age(Years) \ Male  Female  Total(%) Right 14 2 16(51.6)
3 1 0 1( 3.2) Left 11 4 15(48.4)
4 1 0 1( 3.2) Total(%) 25(80.6) 6(19.4) 31(100.0)
5 6 0 6(19.4
6 5 3 8225 8; Table 4. Location of Tibial Shaft Frcature fol-
: lowing to Sex
7 5 0 5(16.2)
8 2 0 2( 6.4) SeX Male  Female Total(%)
Location \
9 0 1 1( 3.2)
10 0 0 0( 0. ) Proximal 1 1 2( 6.4)
13 0 1 1( 3.2) Total(%) 25(80.6) 6(19.4) 31(100.0)
Total(%) 25(806) 6(19.4) 31(100.0) Table 5. Type of Tibial Shaft Fracture
Table 2. Cause of Injury Type No. of Cases (% )
Cause No. of Cases (%) Transverse 14 45.2
Traffic accident 28 90.3 Oblique 8 25.8
Slip down 2 6.5 Spiral 8 25.8
Fall down 1 3.2 Comminuted 1 3.2
Total 31 100.0 Total 31 100.0
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Table 6. Associated Fracture Table 8. Amount of Overriding of Fracture

Site No. fo Cases Fragment
Fibula 16 Type of Fx. Mean overriding(mm)
Skull 2 Transverse 0.86
Femur 1 Oblique 2.75
Humerus 1 Comminuted 0

Spiral 4.75

Table 7. Methods of Treatment

Total 2.30
Method No. of Cases(%)
CR & cast immobilization 23(74.4) Table 9. Tibial Growth of Normal Site fo-
CR & K-wire fixation 3( 9.6) llowint to Age Distribution
OR/IF with screw 3( 9.6) Age 3-5 6-8 9-11 12-13
OR/IF with plate & screw 1( 3.2) No. of Cases 8 15 2 6
OR & external fixation 1( 3.2) _

Mea(“ Fd:ﬁ;” 3 30 32 30

Total 31(100.0) up(mon

G th 324 389 31 30
CR.: Closed reduction, OR:Open reduction rowth(mm)

IF: Internal fixation

Table 10. Tibial Overgrowth
Sex Age(Years) Type Level
Male Female 3-5 6-8 9-11 12-13 Com. Spi. Tran. Obl. Prox. Mid. Dist.

Tibial Over-

growth 7.6 5.0 81 76 6 3 15 94 6.9 43 105 7.3 6.5
(mm)

Com.: comminuted, Spi.: spiral, Tran.: transverse, Obl.: oblique, Prox.: proximal Mid.: middle,
Dist.: distal.

Table 11. Tibial Overgrowth following to Fol-

8. Z2Ho|e NF % HUNF I low-up Period

1) 488 A& FF AT A== 649 Follow-up(months) Overgrowth(mm)
A 8AlAtol7} 38.9mm, 3A o)X 5 A}o] 7} 32, 6-12 54
4mm, 9A|olA 11A4Alo]7} 31lmm, 12A]0]A 13-24 7.0
1341 Alo] 7} 30mme] %L th(Table 9). 25-40 7.9

2) A% A=E AN 25mm, FF TmmFY
oo, 5doHE A= TAskYc AE HAF Table 12. Tibial Overgrowth following to Tr-
H4% A=e GAA Tmm, o RoA catment Method
SmmPon, dFY2E 3A A 5M Aoz} 8. Treatment Overgrowth(mm)
Imm2 7}3 BRX2 644 847} 7. OR/IF with plate & screw 25.0
6mm, 94 o)A 11AM A}o]7} 6mm, 124 o]A] 13 OR/IF with screw 15.0
A Ake1 7} 3mme] o] A H(Table 10). CR & cast immobilization 6.4

3) EIYd AR A=e RASFE 15 OR & external fixation 5.0
mm, YA ¥ 94mm, ¥4 6.9mm, A} CR & K-wire fixation 2.3
=3 4.3mme} &£o]lAH(Table 10).

4) 4 RodE=s I90% SHAA 10. MYl A 127] EALe] 7} 5.4mm, 137/ Lol A 24
5mm, $97+F 7.3mm, YT 6.5mme] 3} MY Ato]7t Tmm, 257Ul A 4070 YL Atol s}
43<& B Y (Table 10). 7.2mme] #F43E 2% H(Table 11).
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(Fig. 3-B).

Fig. 1-A. 4. Yrs. old, male, Transverse frac-
ture of distal on third of left tibia.
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Fig. 1-B. Tibial overgrowth is 15mm after
30 months of follow-up, comparing with op-
posite tibia.



Fig. 2-A. 7 Yrs. old. male, Oblique fracture Fig. 2-B. Tibial overgrowth is 6mm after 30
of middle one third of left tibia. months of follow-up, comparing with opposite
tibia.
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Fig. 3-B. Tibial overgrowth is 25mm after
30 months of follow-up, comparing with op-
posite tibia.

Fig. 3-A. 12 Yrs. old, male, Spiral fracture
of distal one third of left tibia.
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