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Healing of 56 segmental femoral shaft fractures

after locked nailing

Poor results of dynamization
Chi-Chuan Wu and Wen-Jer Chen

We treated 56 consecutive acute segmental femoral
shaft fractures with closed static locked nailing. 12
nails were dynamized after 6 (5-10) months due to
slow fracture healing and 5 united after another 5 (3-
8) months. The other 7 required cancellous bone

grafting and all healed uneventfully 6 (5-8) months
after grafting. Since dynamization did not promote
healing in most of our cases we suggest early can-
cellous bone grafting in cases of delayed union.
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Segmental femoral shaft fractures are uncommon and
usually caused by high-energy violence (Winquist
and Hansen 1978, Melis et al. 1990). The reported in-
cidence is 1-5% of femoral shaft fractures (Church
1971, Wu et al. 1993). The commonest treatment at
present is closed intramedullary nailing, usually with
an interlocking nail. With this technique, a high union
rate with few complications has been reported
(Winquist and Hansen 1978, Wiss et al.1990, Wu et
al. 1993).

To promote fracture healing, static fixation is
sometimes changed to a dynamic one (Wiss et al.
1990). The effect of this measure is not well known.
We therefore made a retrospective study of segmental
femoral shaft fractures treated with static locked
nailing and dynamization because of slow fracture
healing.

Patients and methods

From January 1989 to December 1992, 61 consecu-
tive acute segmental femoral shaft fractures were
treated with a static Grosse-Kempf interlocking nail
(Howmedica, Kiel, Germany) at our hospital (Table).
Patients aged from 19-81 years with a male-to-female
ratio of 3:1. The causes of injury included 55 traffic
accidents, 5 falls from heights, and 1 fall at ground
level. There were 60 closed and 1 type I open frac-
tures (Gustilo and Anderson 1976), with the femoral
shaft divided into 5 equally long zones, X fractures
were located in zones 2, 3 or 4 (Born et ai. 1988, Wu
and Shih 1991). Most patients had multiple associated

injuries, especially ipsilateral tibial fractures. 5 pa-
tients were lost to follow-up; 56 cases were included
in our study.

A fracture table and an image intensifier were rou-
tinely used. The favored position was lateral decubi-
tus. A supine position was used when the anesthesiol-
ogist preferred this or when there was an associated
pulmonary or abdominal injury. After closed reduc-
tion and reaming, a static interlocking nail was insert-
ed (Winquist and Hansen 1978, Wu et al. 1993). In 3
cases, the fracture was opened with a small incision to
direct the flexible guide wire.

Postoperatively, patients were permitted to walk
without weight bearing. Quadriceps and a knee range
of motion-exercise was encouraged. They were fol-
lowed-up with radiography in the outpatient depart-
ment at 4-6 week intervals. Dynamization was per-
formed by removal of the screws farthest away from
the fracture when sparse callus formation was noted
after 4 months (Klemm and Borner 1986, Brumback
et al. 1988).

We considered the fracture to be united when there
was no tenderness or pain during weight bearing and
when there was radiographically bridging callus with
cortical density connecting 3 fragments (Wiss et al.
1990, Wu et al. 1993). There was an indication for
bone grafting if the fracture was not yet united about |
year after the dynamization.

Results

44 [ 56 cases healed without dynamization after 6 (4—
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Clinical data for 61 segmental femoral shaft fractures treat-
ed with a static interlocking nail

A B C D E F G H | J
1 42 2 2,4 — _ 6 —_— - 46
2 31 2 2,4 — -—_ 6 —_ - 45
3 23 1 2.3 — -— 6 —_— = 44
4 4 2 2,4 —_ —_ 5 _ - 44
5 26 1 2,3 P D(7) <] - - 44
6 25 1 2,3 —-_ — 4 - — 43
7 27 2 24 —_ - 4 — — 43
8 50 1 4,5 I K 5 _— —- 42
9 24 2 2,3 -— — 7 —_ - 42
10 22 1 1,4 P D(6) N B 5 42
1 58 1 2,4 _ - 5 _— == 41
12 20 1 24 - - 6 —_ — 4
13 23 1 23 —_ = 7 — — 4
14 45 2 1,4 P D(6) 6 — — 4
15 34 1 2.4 - - 5 — — 4
16 44 1 2,5 — —_ [} —_— - 40
17 24 1 1.4 — — 5 —_ - 40
18 50 1 2,5 — — 6 _ - 40
18 38 1 1,4 _ = 7 - - 39
20 50 1 2,4 I K 7 — - 39
21 81 2 3,5 L L L L L L
22 65 1 2,4 _ - 6 — = 39
23 446 2 34 —_— - 5 -— = 38
24 22 1 1,4 —_— - 6 _ - 38
25 24 1 2,4 P D(5) 5 —_ - 38
26 20 1 24 _ - 7 - — 38
27 26 2 23 P D(6) N B 7 36
28 30 1 2,5 P D(7) N B 8 35
29 29 1 1,4 L L L L L L
30 19 1 2,4 — —_ 6 —_— — 35
31 55 1 2.4 - = 5 — — 34
32 28 1 3.4 — — 6 —_— - 34
33 24 1 1,4 —_ = 6 — - 32
34 61 2 2,4 — - 6 - - 32
35 39 1 1,3 L L L L L L
38 31 1 1,3 _ - 5 _ - 30
37 50 2 2,3 - = 6 — — 30
38 21 2 2,4 - = 8 - - 30
3 25 2 25 P DB 3 — — 29
40 32 2 1.4 _ - 7 - — 29
41 41 1 24 _ - 5] —_ - 29
42 78 1 2,4 —_— = 8 —_ - 28
43 53 1 2,4 —_— == 4 —_ = 28
4 24 1 23 P D7) 8 — — 28
45 39 1 2,4 P D(10) NB 5 28
46 32 1 13 — — 6 — — 28
47 70 1 1.4 L L L L L L
48 55 1 2,3 - = 6 — — 28
49 30 1 2,4 | K 7 —_ - 27
50 63 1 23 - — 6 - = 27
51 26 1 2,4 - - 5 - - 27
52 36 1 2,4 _ - 4 - - 26
53 23 1 25 P DB N B 6 26
54 24 1 24 - = 6 — — 26
55 68 1 24 P D7 N B 5 26
56 50 1 3.4 L L L L L L
57 62 1 1,4 P D(8) N B 8 25
58 28 1 2,4 - - 5 — — 25
59 26 1 2,3 - - 6 — — 25
60 30 1 24 —_ - 6 — — 24
61 38 1 24 — — 7 — — 24
A Case number
B Age, years
C Sex
D Zones of fracture location
E Complications

| iatrogenic femoral neck fracture
P poor healing
— without
L lost to follow-up
F Management for complication
K closed Knowles' pinning
D dynamization, months
G Results, months (healed) without or after dynamization
N nonunion
H Management for nonunion: B bone graft
Results of bone graft, months, healed
J Foliow-up, months

8) months. The proximal fractures healed in all cases
after 3 (34) months. However, in 12 cases the distal
fractures healed slowly. The 12 fractures were dy-
namized after 6 (5—10) months. 5 united after another
5 (3-8) months (Figure 1). In the other 7 cases, the
distal fracture had not healed x—y months after dy-
namization and cancellous bone grafting was per-
formed. All healed 6 (5-8) months after the grafting
(Figure 2). There was no deep infection, rotational (>
15°) or angular (> 15°) deformity or shortening (> 2
cm).

3/56 cases had an iatrogenic femoral neck fracture
and closed reduction with Knowles’ pinning was
performed immediately postoperatively. All neck
fractures healed without avascular necrosis (Figure
3).

Discussion

A segmental femoral shaft fracture is caused by high
energy violence and there is always a substantial soft
tissue injury (Rinaldi et al. 1989). With an intra-
medullary nail in place, the vascular supply to the dis-
tal fracture is most compromised (Rand et al. 1981,
Olerud and Stromberg 1986, Briten et al. 1990).
Therefore, the healing of the distal fracture is usually
slower.

Weight bearing has been widely used to promote
fracture healing. Although several clinical and ex-
perimental studies, usually on tibia, have supported
this view (Sarmiento et al. 1977, DeLee et al. 1981,
Meadows et al. 1990, Richardson et al. 1995), some
orthopedists still doubt that it is true (Riggins et al.
1985, Wu and Shih 1992). Dynamization of static
interlocking nails in complex tibial fractures was suc-
cessful in two thirds of the cases, but only in half of
the cases of complex femoral fractures (Wu and Shih
1993). In the presence of delayed union early cancel-
lous bone grafting should therefore be considered.
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Figure 1. Case 5. A 26-year-old man sustained a right segmental femoral shaft fracture and a closed static locked nail was insert-
ed. Dynamization was done at 7 months, due to poor fracture healing process. Bony union ensued at 6 months.

Figure 2. Case 10. A 22-year-old man sustained a right segmental femoral shatft fracture and a closed static locked nail was
inserted. Dynamization was done at 6 months, due to poor fracture healing. Nonunion still occurred and the fracture was bone
grafted. Union ensued at 5 months.
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Figure 3. Case 8. A 50-year-old man sustained left segmental femoral shaft and intercondylar fractures. Closed multiple Knowles’
pinning was done first for the intercondylar fracture and closed static locked nailing followed for the segmental shaft fracture. An
iatrogenic femoral neck fracture was noted immediately postoperatively and closed multiple Knowles’ pins were inserted. All frac-
tures healed at 5§ months. The femoral head was radiographically normal at 3-year follow-up.
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