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Further Increase in the Angulation after Clinical Union of the
Conservatively Treated Tibial Shaft Fractures

Chang Ju Lee, M.D., Seung Rim Park, M.D., Sung Kee Chang, M.D.,
Jeong Hwan Oh, M.D. and Jong Dae Chang, M.D.

Department of Orthopaedic Surgery, Hangang Sacred Heart Hospital, Hallym University, Seoul, Korea

Fracture of the tibial shaft is one of the most common fractures of the long bones and frequently
followed by malunion, delayed union and nonunion,
We experienced the cases of further increase in the angulation after clinical union of the tibial shaft
fractures treated by conservative method.
So we analyzed 39 cases of tibial shaft fractures which were followed up from 12 weeks to 37 weeks
after clinical union in adults.
The results were as follows;
1. 7 of the 39 cases(18%) showed the increase in the angulation, and all of them were male.
2. Increase in the angulation occurred more frequenlty in the comminuted fractures than simple frac-
tures.
3. The increment of angulation was more marked in group of patients with higher angulation at the
time of clinical union.
4. Increase in the angulation occurred more commonly in the cases not associated with fibula frac-
ture than in the cases associated with fibula fracture.
5. Further increase in the angulation was less common in the cases in whom early weight bearing
with PTB cast was started.
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Fig. 1. Diagrammatic representation of Meggi-
tt’s four phases related to the mechanical recove-
ry.
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Fig. 2. The method of measurement of angula-
tion in AP and lateral planes.
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Table 1. Degree of angulation change

Degree Cases %
Less than 2° 32 82
More than 3° 7 18
Total 39 100
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Table 2. Change in relation to fracture type

Table 4. Change in relation to fibula fracture

Fracture type  No Change(% Change (%)
Simple 20(95) 1( 5)
Comminuted 12(67) 6(33)

Table 3. Change in relation to initial displacement

Initial displacement No change(%) Change(%)

below 25% 24(89) 3(11)
25~50% 7(78) 2(22)
above 50% 1(33) 2(67)
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Fig. 3. A 30 year old male with open commi-
nuted fracture. At the time of clinical union, 2°
varus angulation but 12' weeks later, 6° varus an-
gulation was noted.

Fibula fracture No change(%) Change (%)
With fracture 29(85) 5(15)
Without fracture 3(60) 2(40)
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Fig. 4. The degree and frequency of angulation
change was reduced during follow up.
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Table 5. Patient data

Angulation

Patient ~ Sex  Age Fx. Description Fibula fx. Initial Final Tx. mode

1. M 27  trans. comm. + 4° ant 8 ant L.L.C.
lower 1/3 P.T.B.
minimal disp. Delbet

2. M 44  obl. open comm. + 5 varus 9 varus Pin and plaster
lower 1/3 L.L.C
50% disp. P.T.B.

3. M 40  trans. open comm. + 4° ant 9° ant Hoffman pin
middle 1/3 L.L.C.
25% disp. P.T.B.

4. M 37  obl - 7° varus 10° varus L.L.C.
middle 1/3 Wedging
25% disp. Delbet

5. M 20  obl. comm. seg. - 5° varus 8 varus L.L.C.
upper 1/3 P.T.B.
minimal disp.

6. M 30 obl. open comm. + 8 ant 12° ant L.L.C.
middle 1/3 2° varus 6° varus P.T.B.
50% disp. L.L.C.

7. M 51  obl. comm. + 2° varus 6° varus L.L.C.
upper 1/3

minimal disp.

*L.L.C.=long leg cast

Table 6. Average angulation at time of clinical

P.T.B.=patella tendon bearing cast

Table 7. Protection after clinical union(Delbet gai-
ter cast or brace)

union
Average angulation No change Change Protection No change(%) Change{%)
AP plane 3.9 4.5 Protected 22(92) 2(8)
Lateral plane 4.7 4.8 Not protected 10(67) 2(°8)
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