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— Abstract—

Treatment of Tibial Shaft Fractures with Ender Nailing
and Postoperative Functional Bracing

Young-Soo Byun, M.D., Hong-Tae Kim, M.D., Won-Ho Cho, M.D.¥,
Se-Ang Chang, M.D., In-Hak Choi, M.D., and Jin-Wook Jung, M.D.

Department of Orthopaedic Surgery, Fatima Hospital, Taegu, Korea
Department of Orthopaedic Surgery, Kyoungsan Dongsan Hospital, Kyoungpook, Korea*

Ender nailing is an alternative method of treatment of selected unstable tibial shaft fractures. The
purpose of this study is to evaluate the result of functional treatment with Ender nailing and
postoperative functional bracing.

We treated 31 tibial shaft fractures (16 closed, 15 open) with closed Ender nailing and
postoperative functional bracing between August 1990 and September 1994 and followed up the
patients from minimum 10 months to 74 months.

Clinical analyses were as follows;

1. According to AO classification, 10 cases were Type A simple fractures(32%), 14 Type B wedge
fractures(45%), and 7 Type C complex fractures(23%).

2. Ninety four percent of the fractures united in an average time of 17.3 weeks. The average time
to union of complex fractures was longer than that of simple and wedge fractures (P<0.05).

3. There were two nonunions(6.5%), two delayed unions(6.5%), and three angulatory
malunions(9.7%) between 6° and 10°, but there was no patient of significant shortening, joint
stiffness, or infection.
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The Ender nails provide sufficient stability at the fracture site of the tibial shaft to permit early
weight-bearing in a functional brace, and this treatment provides early fracture union with less

complications and faciiitates functional recovery.
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Table 1. AQ classification of fracture

AO classification Closed Total(%)
Typel
Simple fx. (Type A) 9 1 0 1% 32)
Wedge fx. (TypeB) 6 6 2 14( 45)
Complex fx.(Type C) 1 2 4 7 23)
Total (%} 1652)  9(29) 6(19)  31(100)
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Table 2. Time from injury to nailing
Time to nailing No. of case (%)
Primary nailing 8{ 26)
0-1 week 9(29
1-2week H( 35)
2-3 week KY@1Y)]
Total 31 (100)
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Tabile 4. Time to radiographic union according to fracture type

(AO classification)
Facuretype  No.ofcase(®)  Time tounion(wks)
Simplefx. (A) 10( 32) 153
Wedgefx. (B) 14( 45) 180
Complex £.(C) 7( 23) 193

"Total 31 (100) 17.3+
* Excluding two nonunions P<0.05

Table 5, Time to radiographic union according to fracture
nature

(Table 3). BZ7] 2&4%F Pz MFF8HE 3714 Fenawre No.ofcase(%)  Timeto union(wks)
7 A 1-27149 olel R MEysl Hefo] sFeE  Closed 16( 52) 16.7
gon, THo| 283 FYE ¥ 715 Bx7l§4  Open 13( 42) 180
A A Type | 8(26) 168
Type I 5(16) 199
Nonunion 2( 6
Table 3. Time from operation to application of functional brace Total 31 (100 173
Time to bracing No. of case (%) P<n1
1-2 week 5(16)
2- 3 week 10(32)
3- 4 week 5(16) 2 gag
4 -5 week g('ﬁ’ a9 PHEo2 6714° ol FHY AdW
Over 5 weeks 20 ARG 28 Y SHoz NFRE QYR
Total 31 (100)
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Fig, 1-A. Initial roentgenograms showing
Type A2 simple oblique fracmure,
B.Roentgenograms obtained
through the functional brace 3
weeks after surgery demonstra-
ting anatomic reduction and
three-point fixation with 2 Ender
nails.
C. Roentgenograms showing solid
union with anatomic alignment
at 13.5 weeks.

Fig. 2-A. Initjal roentgenograms showing

Type C2 segmental fracture.

B.Roentgenograms obtained
through the functional brace 2
weeks after surgery demonstra-
ting anatomic reduction and
three-point fixation with 3 Ender
nails.

C. Roentgenograms showing solid
union with anatomic alignment
at 14 weeks,
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Fig. 3-A. Initial roentgenograms showing
Type C3 comminuted fracture of
the mid-shaft and Type Al
fracture of the distal metaphysis.

B. Roentgenograms obtained before
and after bone graft at 8 weeks.
Note fixation with 2 Ender nails
and bone defect without caltus at
the fracture site.

‘(. Final roenigenograms obtained

" after removal of the nails at 26
menths demonstrating the healad
fracture with 2° varus angulation.
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