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Table 1. Distance from plafond to fracture line(cm)

Ender nail Interlocking nail
3.0-5.0 5 -
51-7.0 6 12
7.1-9.0 9 9
9.1-11 3 -

Total 23 21
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Table 2. Classification by AO methods

Type A B C
Method 1 2 3 1 2 3 1 2 3 Total
Ender nail 13 5 2 2 1 - - 23
Interlocking nail 7 3 3 2 4 - 1 1 21
Total 20 8 5 4 5 - - 1 1 44

A: Simple Fracture, B: Wedge Fracture, C: Complex Fracture
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Table 3. The time of bony union according to the method

Type 16 wks 20 wks 24 wks 30 wks Total
Ender nail 4 17 3 2 23
Interlocking nail - 7 1 13 21
Total 4 21 4 15 44
(p < 0.005)

Fig 1. A 35-year-old male patient
with distal one third, AO
type Al tibia fracture
A.Initial AP and lateral
radiographs before
surgery

B.Follow up 16 weeks
radiograph after Ender
nailing was showed bony
union with callus

formation.
Table 4. The time of bony union according to the type of fracture
Type 16 wks 20 wks 24 wks 30 wks Total
(Ender/Interlocking)
A 4/- 11/3 3/1 2/9 33
B -/- 3/3 -/- -/3 9
C -/~ -/1 -/- -/1 2
Total 4/- 14/7 3/1 2/13 44
(p=0.8223)
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Fig 2. A 60-year-old male patient
with distal one third, AQ
type B1 tibia fracture
A Initial AP and lateral
radiographs before
surgery

B.Follow up 20 weeks
radiograph after static
interlocking nailing was
showed bony union.

Table 5. The criteria of functional results by Klemm and Borner

Result Ender nail Interlocking nail
Excellent Full knee and ankle motion
No muscle atrophy 5 6
Normal radiographic alignment (21.74%) (28.5%)
Good Slight loss of knee or ankle motion
Less than 2cm of muscle atrophy 14 13
Angular deformity less than 5 (60.87%) (61.90%)
Fair Moderate(25) loss of knee or ankle motion
More than 2cm muscle atrophy 3 2
Angular deformity greater than 10 (13.04%) (9.52%)
Poor Marked loss of knee or ankle motion
Marked muscle atrophy 1 -
Angular deformity greater than 10 (4.35%) (0.00%)
Total 23 21
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Comparison between Ender Nail and Interlocking Nail in The
Treatment of Infra-isthmic Tibial Shaft Fracture

Seung Wook Yang, M.D., Moo Ho Song, M.D.,
Hyung Taek Park, M.D., Sun Jin Chei, M.D.

Department of Orthopaedic Surgery, Maryknoll Hospital, Pusan, Korea

Purpose : To compare the clinical results between Ender nail and interlocking nail in
the treatment of infra-isthmic tibial shaft fracture.

Materials and Methods : The authors analyzed 44 cases of infra-isthmic tibial shaft
fracture treated with Ender nail(23 cases) as a group 1 or interlocking nail(21 cases) as
a group 2 from 1994 to 1998. Fracture type was divided by AO classification, and
measured the fracture level, the time of bone union and angular deformity was checked
with roentgenograms. The functional results were compared using the criteria by
Klemm and Borner.

Results : Distal end of fracture line from ankle joint shows no differrence between
two groups(P>0.05). Mean operation time was 96 minutes in group 1 and 140 minutes
in group 2(P<0.05). Mean intraoperative blood loss was 103cc in group 1 and 254cc in
group 2(P<0.05). Mean bone union time was 19.26 weeks in group 1 and 24.81 weeks
in group 2. There was no significant difference between two groups in the
angulation(P>0.05) and the functional results by Klemm and Borner.

Conclusion : Ender nail is a good method of treatment in infra-isthmic tibial fracture
when isthmic portion of tibia is too narrow, or insertion of distal interlocking screws
were too difficult to insert because of the severe soft tissue injury. The stability of
fixation can be strengthened with a three point fixation as fanning of the nails in the
distal fragments using more than 3 nails selecting a 1cm longer nail than the ordinary
nail length for diaphyseal fracture.

Key Words : Tibia, Infra-isthmic, Fracture, Interlocking intramedullary nail, Ender
nail
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