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ABSTRACT

BACKGROUND

Distal femoral fractures of femur are one of the most challenging injuries to treat. Because of the proximity of these fractures to the
knee joint, regaining full knee motion and function may be difficult. Closed management of these distal femoral fractures thus
poses difficulties in obtaining and maintaining the reduction making operative management the preferred treatment. Hence the
aim of the study is to analyze the short-term results in terms of union and functional outcome for distal femoral fractures treated
with distal femoral locking compression plating.

METHODS
This is a prospective study conducted in the Department of Orthopaedics, Tagore Medical College and Hospital, Chennai from
January 2017 to January 2019 with a sample size of 50 cases based on the inclusion and exclusion criteria.

RESULTS

The total number of patients was 50 with 30 males and 20 females. The youngest age in our study was 19 and the oldest age is 65.
Modes of injury were- 40 cases due to RTA, 6 cases due to accidental fall and 4 case due to fall of heavy object. The average months
of follow up were 10. 6 months with longest of 23 months and shortest of 3 months. Average time to union was 18 weeks with a
range from 10 weeks to 36 weeks. Mean range of motion was 0°-106.8°. Using the HSS scoring system, 72% had good to excellent
results.

CONCLUSIONS

In our study, the results are encouraging with 72% of the patients having good to excellent results. Therefore, locking compression
plate has a significant advantage with excellent results in treating distal femoral fractures. However, accurate positioning and
fixation are required to produce satisfactory results.
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BACKGROUND
Supracondylar fractures of the femur are becoming more
common and are very challenging injuries to treat.13 These
fractures occur in two different age groups -due to different
types of injuries. In young patients these fractures occur due
to high velocity injury such as road traffic accidents, fire arm
injuries and sports injuries. While in elderly patients usually
low velocity injury like fall during walking, results in
supracondylar fractures of the femur.47

Because of the proximity of these fractures to the knee
joint, regaining full knee motion and function may be difficult.
The incidences of malunion, non-union, and infection are
relatively high in many reported series.8-10 In older patients,
treatment may be complicated by previous joint arthroplasty.
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There are multiple options for the treatment of these
fractures with their associated merits and demerits.
Anatomical restoration of the knee joint congruity, proper
alignment and secure fixation of both proximal and distal
fragments are the key to achieve good functional outcome in
these fractures to prevent early secondary osteoarthritis.
Hence this study was taken up to assess the surgical outcome
of distal femoral fractures treated with locking compression
plate during a period of two years at a tertiary care center in
Chennai.

METHODS

This is a prospective study conducted in the Department of
Orthopaedics, Tagore Medical College and Hospital, Chennai
from January 2017 to January 2019.

Inclusion Criteria

1. Age more than 16 years.

2. Patients with distal femoral fractures which needs to be
internally fixed in displaced Muller’s type A, type B and
type C fractures.

3. Patient who is preoperatively mobile.

Exclusion Criteria

1. Skeletal immaturity with open physis.

2. Undisplaced fracture patterns needing only conservative
management.
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3. Supracondylar fracture femur associated with other
fractures.

Study Protocol

A total of 50 patients with distal femoral fractures were
included in the study as per the inclusion criteria outlined
previously. On admission detailed examination of the patients
was carried out after hemodynamic stabilization. Then
standard Antero-Posterior and Lateral view X-Rays are taken,
and the fracture configuration noted. Computerized
Tomography is also taken when needed to assess the exact
alignment of the fragments. The fracture is classified using
the following classification.

Classification

The classification of distal femoral fractures described by
Miiller et al. and expanded in the AO/OTA classification is
useful in determining treatment and prognosis. It is based on
the location and pattern of the fracture and considers all
fractures within the trans epicondylar width of the knee.

AO-ASIF Classification of Supracondylar Femur Fractures
(Muller’s)11

Type A: Extra-articular fracture.
A1-Simple.
A2-Metaphyseal, wedge.
A3-Metaphyseal, complex.

Type B: Partial articular fracture.
B1-Lateral condyle (Sagittal fracture line).
B2-Medial condyle (Sagittal fracture line).
B3-Frontal (Coronal fracture line).

Type C: Complete articular fracture.
Cl-Articular and metaphyseal segments, simple
fractures.
C2-Articular simple, but metaphyseal multi
fragmentary fractures.
C3-Articular and metaphyseal segments, multi
fragmentary fractures.

Then after the assessment for anaesthetic fitness open
reduction and internal fixation of the fracture is done using
the distal femoral locking compression plate through the
lateral approach under spinal anaesthesia.

The plate system has many similarities to traditional plate
fixation methods with few improvements such as-

1. The screws do not rely on plate bone compression.

2. Multiple screw fixation in distal femoral condyle allows
improved fixation in Type C3 fractures.

3. Anatomically shaped distal end is contoured to match
the distal femur and hence intra-operative contouring is
not required.

4. Combi-holes have additional dynamic compression holes
providing options for axial compression in addition to
locking mechanism.

5. Lateralisation of proximal femur is prevented by
maintaining a gap between the proximal fragment and
the plate until locking screw is applied after which the
alignment is maintained.
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Swashbuckler Approach to Distal Femur.12-14

Place the patient supine, preferably on a radiolucent table.
Use a sterile tourniquet only if necessary, to avoid medial
retraction of the quadriceps. Place a roll or triangle under the
knee. Make a lateral incision from above the fracture laterally
to across the patella. Extend the incision directly down to the
fascia of the quadriceps. Incise the quadriceps fascia in line
with the skin incision. Sharply dissect the quadriceps fascia
off the vastus lateralis muscle laterally to its inclusion with
the iliotibial band. Retract the iliotibial band and fascia
laterally, continuing the dissection down to the linea aspera.
Incise the lateral parapatellar retinaculum, separating it from
the vastus lateralis. Make a lateral parapatellar arthrotomy to
expose the femoral condyles. Place a retractor under the
vastus lateralis and medialis, exposing the distal femur and
displacing the patella medially. Ligate the perforating vessels,
and elevate the vastus lateralis, exposing the entire distal
femur. Proceed with the internal fixation as needed. Close the
wound by suturing the fascia back in place with suction drain.

Demographic data (Age, gender and profession),
mechanism of injury, severity of the injury (AO classification,
open or closed fracture), associated injuries (Injury severity
score), initial management and time to definitive treatment
were recorded. Intra-operative events and difficulties, use of
bone graft, post-operative local or systemic complications,
time to union and time required to return to pre-injury
activities were documented. All patients at their final
assessment, underwent radiological and functional
evaluation using the hospital for special surgery knee score
(HSS). (Table 1)

Postoperatively X- rays were taken to assess the
alignment and early mobilization started according to the
stability of the fixation. Patients were followed every monthly
for examination, HSS (Hospital for special surgery) score and
X-rays were taken to assess the union. (Figure 1)

In our study, total number of patients were 50 with a
mean age of the 35. 1 + 8. 3 years. There were 30 males and
20 females. 40 fractures were due to RTA and 4 due to fall of
heavy object both were high energy trauma. 6 were due to
accidental fall and all 6 were females more than 50 years old.

In our study out of 50 cases 2 cases of type Al, 4 cases of
type A2, 10 cases of type A3, 1 case of type B1, 1 case of type
B2, 8 cases of type C1, 15 cases of type C2 and 9 cases of type
C3 were classified by applying the Muller’s classification.
(Table 2)

Joint mobilization was commenced after suture removal
depending on the fracture pattern and the stability of fixation.
Joint mobilization was delayed in 5 cases, one due to severe
osteoporosis, two due to associated tibial plateau fracture
and due to unstable fixation. Non weight bearing for 6 weeks
followed by partial weight bearing and full weight bearing
was allowed after radiological evidence of union.

All the patients were followed up with regular
radiological and functional assessment with a mean follow up
of 10. 6 months. Successful fracture union was defined as
complete bridging callus in three cortices, together with
painless full weight bearing.
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* Males
* Females

Chart 1. Sex Distribution
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Table 4. Comparison of Results of Distal Femoral Fractures
Treated with LCP Obtained by Other Studies'6-18

Figure 1. Clinical Outcome- Flexion/Extension

kg

Post-Operative X-Ray Showing Implant Failure

Pre-Operative

Figure 2. Complications

Variables Score
Pain Walking (none to severe) 15-0
Atrest (none to severe) 15-0
Walking (unlimited to unable) 12-0
Stairs (normal to with support) 5-2
Transfer (normal to with support) 5-2
Function RoM (80°-120°) 10-15
Muscle strength (grade 5-0) 15-0
Flexion deformity (none to >20°) 10-0
Instability (none to >15°) 5-0
One cane 1
One crutch 2
Subtractions Two crutches 3
Extension lag (5°-15°) 2-5
Deformity (every 5°) 1

Table 1. HSS (Hospital for Special Surgery) Scorel®

Total score: Excellent = 85 points or more, Good = 70-84 points,
Fair = 60-69 points, Poor = less than 60 points.

Type | Al A2 A3 B1 B2 B3 Cc1 Cc2 Cc3

No 2 4 10 1 1 - 8 15 9

Table 2. Muller’s Classification Type

HSS Outcome No. of Cases Percentage
Excellent 28 56%
Good 8 16%
Fair 8 16%
Failure 6 12%
Table 3
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RESULTS

The following were the observations made in the present
study. The total number of patients was 50 with 30 males
(60%) and 20 females (40%) (Chart 1). The youngest age in
our study was 19 and the oldest age is 65. High incidence is
found in 21 to 40 years age group with males are more
common due to high velocity injuries. In more than 50 years
age group females are predominantly affected mainly due to
low velocity injuries.

Mode of injury were 40 cases due to RTA (80%), 6 cases
due to accidental fall (12%) and 4 case due to fall of heavy
object (8%). The average months of follow up were 10. 6
months with longest of 23 months and shortest of 3 months.
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 six patients. Excluding these
patients, average time to union was 18 weeks with a range
from 10 weeks to 36 weeks. Mean Range of motion was 0°-
106. 8° Using the HSS scoring system, there were 28
excellent results, 8 good, 8 fair and 6 failure. Excellent and
Good 72%. (Table 3)

Complications

Complications included 4 implant failure of which three
needed revision and in the other alignment was maintained
and hence union achieved with Above Knee Cast application.
There was one case of non-union and one case of deep
infection which was treated with wound debridement and
appropriate antibiotics and bony union obtained after 18
weeks. One patient had knee pain for which implant exit was
done and after which he got relieved of pain.

The comparison with other studies for distal femoral LCP
has shown similar results (Table 4). The mean range of
motion was 0-106. 8 degrees which is similar to the other
studies compared. The incidence of deep infection was 4%,
with implant failure of 8% which all are comparable with the
various studies. The percentage of patients with excellent and
good results was 72% which is comparable and similar to the
72. 7% obtained by Yeap and Deepak et al. 15

DISCUSSION

Treatment of the Supracondylar fractures of the femur have
been a controversial subject over the past two decades. There
has been a changing philosophy towards surgical treatment
of supracondylar fractures of femur. Close management of
these fractures was the treatment of choice until 1970. This
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was due to non-availability of appropriate implants and lack
of proper techniques. Apart from the usual problems of
confining elderly patient to bed, conservative methods at any
age may be complicated by knee stiffness, mal union and
nonunion. 1

The use of fixed angle devices such as condylar blade
plate and the dynamic condylar screw (DCS) require certain
amount of bone stock present, which limits their use in some
fracture types.2 This lead to the development of condylar
buttress plates for comminuted fractures.3 However with
standard buttress plating, these fractures often fall into varus
deformity. Biomechanical studies revealed that gross
loosening of standard condylar buttress plate and DCS
occurred because of the toggle at the screw- plate interface.
To address these issues, a first generation locking condylar
plate was designed. A locking plate decreases the screw-plate
toggle and motion at the bone-screw interface and provides
more rigid fixation. Rigid fixation is felt to be one key to the
successful treatment of these fractures.*

So now with the evolution of locking compression plating
for distal femoral fractures especially for the comminuted
intra articular fractures many of the older demerits could be
addressed which includes the increased stability due to
locking compression plating principle, multiple screw options
in the distal fragment providing option for fixing the multiple
fragments restoring the anatomical congruity and providing
stable fixation of the distal fragment with the proximal
fragment with resulting increased stability allowing for early
mobilization.4

Current fracture patterns which we encounter are
complex comminuted types due to the prevalence of high-
speed vehicles mainly due to the high two-wheeler
population in countries like India. 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 pull-out resistance in unlocked plates. Its
unique biomechanical function is based on splinting rather
than compression resulting in flexible stabilisation, avoidance
of stress shielding and induction of callus formation. It can
also be used as biological fixation without disturbing the
fracture site.5

The Distal Femur-LCP is a further development from the
LISS, which was introduced in the mid to late 1990’s. The
main difference between the Distal Femur-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 Distal Femur-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. 6 Although Distal Femur-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. During fixation in
delayed cases especially if there was severe comminution
maintaining the reduction in good alignment and applying
the initial screw were difficult.

J. Evolution Med. Dent. Sci./eISSN- 2278-4802, pISSN- 2278-4748/ Vol. 8/ Issue 25/ June 24, 2019

Original Research Article

The average time of union was 18 weeks which is similar
to the other modes of fixation and there is no additional
benefit of early healing. However, 72% of patients had good
fracture union and had excellent to good results in HSS score.

Comparable studies utilizing the distal femur LCP
demonstrate similar short-term results. Although the follow-
up period of our series was short, studies have shown that
early function is comparable to final long-term outcome. The
outcome seems to correlate with fracture severity, anatomic
reduction, aetiology, bone quality, length of time elapsed
from injury to surgery, concomitant injuries and the exact
positioning and fixation of the implant. Furthermore, the
initial severe concomitant cartilage damage may predispose
to early osteoarthritis although there is no evidence of that
yet.

Four patients had implant breakage (Figure 2) out of
whom one had the fracture alignment maintained and hence
he was immobilized in an Above Knee Cast after which
fracture got united and Fair result was obtained. The other
three patients had displaced fragments for which implant exit
and re-surgery was planned.

In one patient who had non-union, initially he had
Gustilo’s Grade III B compound fracture for which wound
debridement and external fixation was done. After that ORIF
with LCP was done. There was no evidence of union at 6
months post op. Later for non-union bone grafting was done
and fracture union obtained.

One patient was encountered with deep infection which
was noticed in the 5th postoperative day for which wound
wash was given and infection settled after treating with
appropriate antibiotics.

One case had a shortening of 2. 5 cm which was due to
multiple procedures for the same fracture with different
implants before the application of LCP which resulted in a
bone loss. The fracture united well but with shortening.

Varus malalignment was one of the complications which
was encountered during the initial phase of the study. In the
later phase of the study Varus malalignment was low due to
the technique of maintaining gap between the plate and the
proximal fragment and hence the good alignment was
maintained. Also using lengthier plates rather than using
small plates resulted in reduced rate of this complication in
the later part of the study.

In Muller’s C2 and C3 fractures due to the multiple screw
options multiple fragments can be reduced with improved
stability which cannot achieved by using the conventional
DCS which uses only one large lag screw. 11 Also revision
surgery can be done easily in LCP whereas in DCS if a revision
surgery is planned the removal of the lag screw leaves a
cavity in the condylar area which renders it difficult for
fixation and even if fixation is done chances of failure is more
due to poor bone stock.

CONCLUSIONS

The Distal Femur-Locking Compression Plate is a good
implant to use for fractures of the distal femur. However,
accurate positioning and fixation are required to produce
satisfactory results. Our results are encouraging with 72% of
the patients having good to excellent results. Therefore,
locking compression plate has a significant advantage with
excellent results in treating distal femoral fractures.
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