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Comparative Study of Interlocking and
Ender Nails fixation of Diaphyseal Fracture of Femur

Se-Hyun Cho, M.D., Hae-Ryung Song, M.D., Kyung-Hoi Koo, M.D., Young-Sik Min, M.D,,
Sun-Chul Hwang, M.D., Jai-Soo Kim, M.D., and Ji-Yeon Kim, M.D.

Department of Orthopaedic Surgery, College of Medicine,
Gyeong-Sang National University, Chinju, Korea

Interlocking and Ender nail fixations have been widely used for the surgical treatment of dia-
physeal fractures of femur. Interlocking nail could give advantage of high stability to unstable,
cominuted fractures. It requires, however, advanced technique and exposure to radiation harzard,
often complicated by further comminution, displacement, breakage of drill bit or loosening of
locking screws. Ender nail, on the contrary, is easier in procedure without reaming, thereby
maintaining endosteum and requiring short operation time. It, however, cannot avoid complica-
tions of shortening, rotational deformity, migration of nails, etc.

This study aimed at comparative evaluation of the clinical results of two different nailings(23
Interlocking and 19 Ender nails) performed from March 1987 to March 1993. The study materi-
als were 42 femoral fractures out of 41 adult patients with the followed-up between one and
seven years(average 3.5 years). The results are summarized as below :

1. Fracture occurred mostly in the mid-diaphysis(81%) and the Type Il comminution(63%)
was most common according to the Winquist-Hansen classifiaction.

2. The operative time averaged ninty five minutes in Interlocking nailing, while sixty minutes
in Ender nailing. The blood loss was negligible in both techniques.

3. Fluoroscopic assessment after insertion of the nails revealed that Interlocking gave superior
stability to Ender nail, while Ender nail produced earlier callus formation(7.5 weeks in average)
than Interlocking nail(9.0 weeks in average, p<0.05). It took both nails average eighteen weeks
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to obtain clinical union(p>0.05).

4. Interlocking nail was complicated by loosening of locking screws in two, angulation in one,
breakage of drill bit in one cases. Ender nail showed protrusion in two, limb shortening in three,
rotational deformity in three cases respectively. There was neither operative infection nor

nonunion,
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Fig 1. Winquist-Hansen classification of comminution

A: Type | Comminuted Fracture
A type | comminuted fracture is one in
which a very small piece of bone has broken
off, not affecting fracture stability

B: Type I Comminuted Fracture
In a type [ comminuted fracture the frag-
ment is larger than in a type [ fracture, but
there is still at least 50 per cent contact of the
abutting cortices.

C: Type I Comminuted Fracture
A type I comminuted fracture has less than
50 per cent cortical contact or poor purchase
of the nail in either the proximal or the distal
femur.

D: Type [V Comminuted Fracture
Type IV comminuted fracture have lost the
circrumferential buttress of the bone.
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Fig 2. Callus formation
A.B : Radiographs made average nine weeks post-
operatively showed developing callus in
Interlocking nail.
C.D : Ender nail produced callus formation in aver-
age 7.5 weeks, which was earlier than Inter-
locking nail.

Fig 3. Clinical union

A B : The average time from operation to clinical
and roentgenographic evidence of complete
healing was seventeen weeks in Interlocking
nail.

C.D : Roentgenogram made eighteen weeks after
the operation shows that the fracture was
solidly healed by the Ender nail.
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Fig 4. Examples of complications
A : Breakage of drill bit.
B : Loosening of distal locking screw.
C : Protrusion of the Ender nail.
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