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fixation. Minimally invasive techniques were utilised where
possible for insertion of proximal screws2.  Where applicable,
compression screws were used to approximate the plate to
the femoral shaft. 

RESULTS

The sample consisted of 11 patients with 12 DF-LCP devices
implanted. Seven patients were male and four were female.
(Table I) The patients’ ages ranged from 15 to 85 years with
a mean age of 44 years.  The causes of fractures were motor
vehicle accident in seven patients and a fall in four patients.
There were no sports or industrial accidents.  One patient
sustained multiple fractures including lung injury which
required ventilation.  Seven fractures involved the right side
and four involved the left.  The average length of
hospitalisation was 17.2 days with a range of 8 to 34 days.
The average number of days from injury to surgery was 9.9
days with a range of 4 to 19 days. Patient follow-up ranged
from 6 months to 15 months with an average of 9.7 months.

The operative time ranged from 80 minutes to 180 minutes,
with an average of 119.2 minutes.  The lengths of the plates
used were 5-holes (4 cases), 7-holes (5 cases), 9-holes (2
cases) and 11-holes (1 case). 

According to the AO classification system, there were four
Type A1, two Type A3, one Type C1, one Type C2 and three
Type C3 fractures.  Four (36.4%) of the fractures were open
with one sub-classified into Gustilo’s IIIA and three IIIB.
The seven (63.6%) closed fractures were sub-divided
according to Tscherne’s classification (four type I and three
type II).

Successful fracture union was defined as complete bridging
callus in three cortices, together with painless full weight
bearing.  All patients were able to bear full weight
postoperatively except for one patient.  Excluding this
patient, average time to union was 18 weeks with a range
from 6 weeks to 36 weeks.  Mean extension was 1° (range 0°
to 5°), with mean flexion 107.7° (range 40° to 140°).  Mean
range of motion was from 1° to 107.7°. 

Using the Schatzker scoring system, there were four
excellent results, four good, two fair and one failure1.

Complications
Complications included one implant fracture which required
revision to another DF-LCP.  There was one mal-alignment
of the lower limb.  One plate was cutting out due to poor
fixation.  There were no non-unions, deep infections or
removal of implants due to ilio-tibial tract pain. 

Case example
A 21 year old Chinese male was involved in a motor vehicle
accident and sustained an open 3B, AO type 33A3 fracture of
the left distal femur with a closed intra-articular distal end
right radius fracture, closed mid-shaft right femur fracture,
closed right 1st, 4th, 6th, 8th rib fractures with lung
contusion.(Fig. 1a and 1b)

Initial surgical management included wound debridement,
tibial pin insertion for the left femur, open reduction and
plating for the right radius and right femur.  Definitive
delayed open reduction and internal fixation with a 7-hole
DF-LCP was performed for his left distal femur.   (Fig. 2a
and 2b) He was discharged well with wheelchair ambulation
and physiotherapy on an outpatient basis.  At four months, he
was fully bearing weight and radiographs revealed complete
fracture healing. (Fig. 3a, 3b, 4a & 4b)

DISCUSSION

Current fracture patterns veer towards complex comminuted
types due to the prevalence of high speed vehicles. Improved
healthcare results in a longer lifespan and subsequently
presents us with more osteoporotic fractures which were
previously treated using conservative methods. 

The LCP is a single beam construct where the strength of its
fixation is equal to the sum of all screw-bone interfaces
rather than a single screw’s axial stiffness and pullout
resistance in unlocked plates8. Its unique biomechanical
function is based on splinting rather than compression
resulting in flexible stabilisation, avoidance of  stress

No age sex mech Soft Type Complications bone full wt LLD rom F/up schatzke
tissue graft bear (cm) °* (mths) score
injury (mths)

1 45 F MVA O3B 33C2 Implant fracture Yes 8 4 0-135 15 Good
2 35 M MVA O3B 33C3 - - 9 2 5-40 13 Fair
3 80 F Fall C1 33A1 - - 6 - 0-120 10 Excellent
4 73 M Fall C1 33A1 - Yes 4 - 0-120 8 Good
5 85 F Fall C1 33A3 Plate cutting out - - - 0-45 12 Failure
6 25 M MVA O3A 33C3 - - 2 - 0-135 11 Excellent
7 68 F Fall C1 33C3 Poor reduction - 5 - 0-90 9 Fair
8 19 M MVA C2 33C1 Tibial pin site - 3 - 0-110 9 Good

infection
9 21 M MVA O3B 33A3 Ventilated - 4 - 0-140 8 Excellent

10 18 M MVA C2 33A1 - - 3 - 0-140 6 Excellent
11 15 M MVA C2 33A1 - - 1.5 - 5-110 6 Good

Table I: Results for studied patients treated from January 2004 to December 2004   
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shielding and induction of callus formation9.  When applied
via a minimally invasive technique, it allows for prompt
healing, lower rates of infection and reduced bone resorption
as blood supply is preserved. 

The DF-LCP is a further development from the LISS, which
was introduced in the mid to late 1990’s5,6. The main
difference between the DF-LCP and  the LISS is that the
LISS utilises an outrigger device for shaft holes, functioning
essentially as a locking guide jig, which is attached to the
distal part of the plate and guides the placement of the
proximal locking screws.  The shaft holes on the DF-LCP are
oval allowing for the options of a compression screw or a
locking screw.  This leads to a more precise placement of the
plate, as it is able to be compressed more closely to the bone. 

Although DF-LCP is designed to fit the anatomy of the distal
femur, we were worried about the fit in our local Asian
population where shorter and smaller femurs are the norm.
However, thus far, our limited numbers demonstrate that this
is not an issue.  Our cases do not demonstrate any irritation
of the ilio-tibial tract which causes pain so severe that it
necessitates removal of the implant9,10.  This could be because
we do not use the outrigger device, and are therefore better
able to approximate the distal portion of the plate to the bone,
ensuring that prominent hardware does not become an
irritation to the ilio-tibial tract.  Comparable studies utilising
the LISS demonstrate similar short term results (Table II).
Although the follow-up period of our series was short,
studies have shown that early function is comparable to final
long term outcome11.  The outcome seems to correlate with
fracture severity, anatomic reduction, aetiology, bone quality,
length of time elapsed from injury to surgery, concomitant
injuries ,and exact positioning and fixation of the implant12.

The definitive long term prognosis remains unknown as of
today, as the earliest LISS was implanted in the mid to late
1990’s. Furthermore, the initial severe concomitant cartilage
damage may predispose to early osteoarthritis although there
is no evidence of that yet13.

In our series, two cases were scored as fair and one failed.
These three cases required the use of aids and were either A3
or C3 type fractures.  Previous studies have noted that type
A1 and C1 fractures tend to have better outcomes11.  The
failure was in a severely osteoporotic female patient whose
distal femoral fracture was poorly reduced leading to a
situation in which the DF-LCP was cutting out.
Furthermore, a short 5-hole plate was used. In osteoporotic
bones, other authors recommend using a longer plate and bi-
cortical anchoring on the shaft4,12,14.  Loosening of the plate is
usually due to misjudgement of the lever-arm or bone
quality12 , but can also be due to improper positioning of the
plate or screws, which was the case in this patient.  Kregor et
al recommends a small incision over the proximal part of the
plate for accurate positioning, a technique that we utilised in
later cases9.

The two cases that scored ‘fair’ were type C3 fractures. One
patient suffered from LCL and PCL instability
postoperatively, but reported minimal pain when ambulating
with a knee brace.  There was varus angulation of 10°,
internal rotation of 5°, and limb length discrepancy of 2
centimetres.  In comminuted fractures such as this, the risk
for rotation, varus, valgus and shortening is unavoidable12.
The other case had a previous ipsilateral total hip
replacement for a femoral neck fracture and the fracture was
also not well reduced.  

Fig. 4b: Radiograph of the left knee, lateral view, 4 months
postoperatively.

Fig. 4a: Radiograph of the left knee, AP view, 4 months
postoperatively.
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