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A Clinical Study of Closed Flexible Intramedullary
Nailing of the Femur Fractures

J.S. Chang, M.D., S. H. Lee, M.D.,, H.C. Lim, M.D. and H.Y. Seng, M.D.

Department of Orthopaedic Surgery, Guro Hospital, the Korea University
College of Medicine, Seoul, Korea

Treatment of femur fracture by closed flexible intramedullary nailing is known to have many advan-
tages, such as low infection rate, early ambulation, and minimal physiologic stress protection effect.
The fracture healing with external bridging callus is seldom disturbed and sufficient periosteal callus
formation used to be observed due to preserved fracture hematoma in this type of treatment.

On the other hand, it has disadvantages as well. It can’t be done without image intensifier and frac-
ture table. Unstable fractures with large unicortical butterfly fragment and bicortical fractures tend to
redisplace even after good fixation with this technique.

We have treated 19 femur fractures out of 18 patients with closed flexible intramedullary nailing and
the following results were obtained:

1. Among 18 patients, 15 were male and 3 were female, and their average age was 35 years.

2. Of the 19 cases, 15 were in shaft and 4 were in intertrochanteric level of femur. The shaft cases,

15 in number were distributed as 3 in proximal, 10 in middle and 2 in distal level.

3. According to the extent of comminution, no-communition cases were 2, unicortical-small fragment

cases were 9, unicortical-large fragment cases were 2 and segmental fractures were 2 in number.

4. Average healing time was 12.2 weeks which seems a little bit shorter than open intramedullary

nailing or compression plate fixation, and periosteal callus formation was found predominant in he-
aling process.

5. Functional assessment was made of the femur shaft fractures according to Denker’s classification,

and excellent or good results were 86.7% of the total and satisfactory result was 13.3%.
6. Complications which we experienced were vertical cortical splitting(3 cases), migration of nail(2
cases) and displacement of fracture(2 cases).
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Table 1. Case analysis

Nail insertion site
(No. of nail used)

Associated injury

Type of fracture

Site of fracture

Cause of injury

Sex Age

Case

P e i T s

Skull Fx. tibia Fx.
Cerebral contusion

Both IDK.
Pelvic bone Fx.

Unicortical, small frag.
Unicortical, small frag.
Unicortical, small frag.
Segmental fracture

Unicortical, small frag.

Segmental fracture
No comminution.

Rt. Mid.
Rt. Dist.
Rt. Prox.
Rt. Dist.
Lt. Dist.
Lt. Mid.
Lt. Prox.

Traffic accident
Sports injury

Fall down
T.A.

27
16
13
18
44
43
26
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Eye ball injury
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Lt. metacarpal Fx.
Lt. metacarpal Fx.
Rt. tibia. Fx.

Rt. calcaneal Fx.

frag
frag
frag.
frag
frag

e —

smal
smal

et e et —t

Unicortical, small frag.
No comminution

Unicortica
Unicortica
Unicortica
Unicortica
Unicortica

Lt. Mid.
Lt. Mid.
Rt. Mid.
Rt. Mid.
Lt. Prox.
Lt. Mid.
Rt. Mid.

<<<

T.

T.

T.

Industrial injury
Fall down

T.A.

T.A.

53
31
20
33
29
44

31

222333 =

Lt-MC(2) LC(2)
Lung contusion
Rt. calcaneal Fx.

Unicortical, small frag.

Tronzo type II
Tronzo type M

Tronzo type II
Tronzo type I

Lt. Trochan.
Lt. Mid.

Rt. Trochan.
Lt. Trochan.
Rt. Trochan.

Fall down
Fall down

Fall down
* % MC: Medial condyle of femur

19 T.A.
35
77

79

* GT: Greater trochanter

* % % LC: Lateral condyle of femur

Table 2. Fracture site

Fracture site Number of patient

Intertrochanteric
Tronzo 1I 2
Tronzo 1 2
Proximal shaft 3
Midshaft 10
Distal shaft 2
Total 19
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Fig. 2. Instruments.

Table 3. Extent of comminution

Extent of comminution Number of patient

No comminution

(V]

Unicortical small fragment
Unicortical large fragment
Bicortical

N O W

Segmental fracture

Fig. 1. Size of butterfly fragment: unstable frac- Total 15
:ure means that length of butterfly fragment (L)
is more than twice of diameter of bone (D).
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Table 4. Denker’s Assessment Criteria

Excellent or Good Satisfactory Poor Very poor
Discomfort Slight Moderate Severe Very Severe
Shortening <3cm <5cm <8cm >8cm
Angulation >150° 15~20° >200
Knee joint motion >90° <45 <45
Extension defect, knee None >5° >5°
Instability, knee None \>10" >10°
Thigh atrophy <Z2cm <3cm >3cm Nonunion

Amputation

Table 5. Result

Group Excellent or good Satisfactory Poor Very Poor

No comminution
Unicortical small fragment

— = W N

Unicortical large fragment 1
Segmental 1
Total 13 2
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Fig. 3. Intraoperative cortical splitting was found and displacement was happened, but fracture was he-
aled(case 6).

Fig. 4. Fracture healing with abundant periosteal callus formation(case 3).
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(Fig. 2).

4% 4] A= fracture tabled] o}2ol9| 2 3
29 A& 3 ARAAL B2 B} E
913l image intensifier & B w4 43 EL 4
=3t

o] 5] 7b8- F 4ol 4+ image intensifier &}ol] 4
44 Ao B AR, AT HGY FaolA
SI4HAE shd 8T Pl Drilly Awlz 4
YT BE he sk 2749 CQ B4HE B
¥97A AU, o0F WHY BEAE 2
A% BB AL o AL ol foked &
A A4E olE F OE B4YE ol B ENT
7o AAR. 249 E4AE AR F
AN el FE3I MAAA YA 2
ol FEA Aoty B Afelle 1A 2
Me F4AE F7ER ARRIA RS, 223 A Fo)
o] Fo] =]z ¢ dlo] 4 steinmann ping F
9ol Arlsle] FAHE "o Fo] AL o] 7Y
ch. B Y W34 ARl EFA B
HEEFol HAFES st3, FH4E JFel A A
A T B AT AT Aol A
=5 e, dEE AU SAdAe s

MM F.0.

2
A

— 453 -

Fig. 5. Cortical splitting around nail insertion site(case 14).
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Fig. 6. Migration of nail into hip joint, but it didn’t inhibit motion(case 7).

Fig. 7. Distal migration of nails needed reopertion{case 18).
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Table 6. Complication

Complication Number of patients
Vertical cortical splitting 3
Nail migration 2
Redisplacement of fracture site 2
Infection -

Delayed union -

External rotation deformity -~
Total 7
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Fig. 8. Acceptable reduction but displacement of fracture site due to unstable large butterfly fragment

(case 5).
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