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ABSTRACT

Background: The study was done to assess the functional and radiological outcome after operative skeletal
stabilisation with bone grafting in 21 patients who presented to us with distal femur non-unions.

Methods: Between August 2008 and October 2015, 21 patients (M:F- 14:7) with established non-unions of the distal
femur were included. All patients presented to us with established non-union following treatment with a native bone
setter using splints. There were 16 patients with AO Type A, 4 with AO Type B and one patient with Type C. All
patients underwent open reduction, internal fixation with plate and screws and bone grafting. Serial follow-ups were
done at 4, 8, 12, 16, 20, 24 weeks and 6 monthly thereafter.

Results: All 21 patients had complete fracture healing at average of 19 weeks (Range 16-24). Knee flexion (ROM)
improved from an average 16® pre-op to 66® post-operatively. There were no implant failure, infection or non-
unions in our study. The Knee Society score improved from 54 pre-operatively to 74 post-operatively at last follow-
up.

Conclusions: Even in established non-unions, good results can be expected if good surgical technique is followed and
with bone grafting satisfactory union rated can be achieved. Knee ROM also improves with dedicated postoperative
rehabilitation.
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INTRODUCTION

In India, the number of road accidents are amongst the
highest in the world. With an estimated 1,50,000 losing
their lives on Indian roads every year. The number of
non-fatal accidents with resulting long bone fractures is
estimated to be in excess of 5 million each year.
Although the number of health care centres, both
government run and private owned is high, there are still
a small but significant subset of people who throng to the
native bone setters for their treatment inspite of the
government’s crackdown on such spurious centres. The
main reason for this is the high cost involved in managing

such fractures and the taboo associated with surgical
correction. This in the recent past has shown a declining
trend and more patients are attending fracture clinics and
hospitals because of better medical insurance coverage
(both government and private) and better patient
awareness towards the complications associated with
such native splinting. However we still encounter
sporadic cases of either fracture malunion and non-unions
in our clinical practice.

Distal femur fractures show a bimodal age distribution.*
They are mostly high velocity injuries in the young and
domestic injuries due to osteoporosis in the elderly
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population. *With prompt surgical care, these fractures
heal well with excellent functional results. However due
to the above mentioned native bone setters, a small group
of such fractures often end with non-unions. The
treatment of such non-unions still involves open
reduction with internal fixation and bone grafting after
freshening the fractures ends and removal of interposing
soft and fibrous tissues." The AO principles must still be
adhered to with a pinch of salt and soft tissues must be
respected. Here we present our functional assessment of
21 patients with distal femur fracture non-unions treated
by open reduction and internal fixation with supplemental
bone grafting.

METHODS

Twenty five patients were treated between August 2008-
October 2015 at a tertiary care centre with distal femur
non-unions. Four patients were lost to follow-up. We
have included 21 patients (M:F- 14:7) in our study. They
were all classified under the AO-Muller classification as
shown in Figure 1. The average age was 43.36 years
(range 34-61 years). They presented to us on an average 6
months following injury (range 4-7 months). We
proceeded to operative skeletal stabilisation, internal
fixation with plate and screws and bone grafting in all our
patients. Partial quadricepsplasty was done in 11 of our
patients. Standard post-operative wound care protocol
was followed. Knee mobilisation was started gradually
with not more than 40® as a target at 4 weeks. Weight
bearing was delayed till fracture healing. Pre-op and post-
op Knee scores were recorded at each visit and compared.
Static quadriceps exercises were taught to all our patients
to start immediately after surgery .Suture removal was
done at 14 days. Initial non-weight bearing walking with
walking aid was started after 3" post-operative day.

EType A
EType B
Type C

Figure 1: Data of AO-Muller classification.
Surgical technique

Through a standard fare lateral approach with patients
supine with bolster under the knee, the tensor fascia lata
was incised. In 11 patients, quadriceps was found
adherent to the anterior surface of the femur.
Quadricepsplasty was done in them. The fracture was

exposed, intervening soft tissue were cleared and
anatomical reduction was done. We used the distal femur
locked compression plating with a composite of both
locked and cortical/ cancellous screws. Cancellous bone
grafting from the iliac crest was harvested and packed at
the fracture site. Image intensifier was used in all our
cases. After checking for intra-operative stability, wound
was closed in layers. Skin was closed over a suction
drain. Serial follow-ups were done at 4, 8, 12, 16, 20 and
24 weeks.

Figure 2: Pre-op X ray showing Type Al Distal femur
non-union with smooth margins.

Figure 3: Post-op X ray with good reduction, plate
and screws with bone grafting.
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Figure 4: Follow-up X-ray at one year with good
healing with implant in situ.

Figure 5: Follow-up at one year showing knee flexion
of 70®.

Figure 6: Follow-up at one year with no limb length
discrepancy.

RESULTS

All 21 patients had union of the fracture site. The average
knee range of motion (ROM) improved from 16® pre-
operatively to 66® post-operatively at 6 month follow-
up. The average knee society score improved from 54
pre-operatively to 74 post-operatively. One of our
pateints (AO Type C) had limited ROM (knee flexion of
30® at 6 months). All 20 other patients were well at last
follow-up with good functional outcome. There were two
patients with delayed surgical site healing which healed
eventually. No secondary procedures of repeat bone
grafting were required in our study. There were no
infections or implant failures in our study. None of our
patients were started on oral bisphosphonates although
they were on supplemental calcium for a period of one
year after surgery. Six of our patients complained of iliac
crest site pain which eventually settled at 4 months
following surgery. There were no donor site infection or
anaesthesia reported.

DISCUSSION

Ebraheim et al conducted an extensive review of
literature and found that non-unions of the distal femur
are very rare and have specific pre-disposing factors as
etiological causes.® They reported however a union rate
of 97.5% with an average tie to healing of 7.8 months
which is comparable to our results.

Rodriquez et al showed in 28 cases of distal femur
fractures treated primarily with plate and screws which
did not progress to union that the various factors of
obesity, smoking, age and diabetes were negative
predictors of bone healing.* They showed that each of
these above factors contributed significantly to non-union
with the non-union rates approaching 100% with more
than one factor. In our study all our patients were treated
by indigenous bone setters with native splints and they
presented to us as primary non-unions.

Martin et al analysed 20 patients who had non-union
following skeletal stabilisation and concluded that when
compared to closed fractures, open fractures had a higher
non-union rate (60.3% versus 80%) and also MIPPO
techniques fared better that open techniques.’ In our
study, all our patients underwent open reduction with
removal of soft tissue and freshening of the edges with
bone grafting. We reported a 100 % union rate with our
study with good knee score.

Maheswari et al reported the use of adjuvant methods
such as electrical stimulation, bone grafts, artificial bone
substitutes in achieving a higher union rate.® In our study
however due to cost constraints we used autologous bone
graft from the patients in favour of artificial bone
substitutes.

Jun-Wen Wand et al treated 13 non-unions with a union
rate of 100 % at 5 months with an average arc of motion

International Journal of Research in Orthopaedics | March-April 2017 | Vol 3 | Issue 2  Page 152



Balasubramanian N et al. Int J Res Orthop. 2017 Mar;3(2):150-154

at 71® versus 66® in our study which is comparable.” In
our study we achieved union at 22.4 weeks which is
slightly longer than their study.

Raju et al presented a series of resistant non-unions
treated with custom mega prosthesis in 8 patients in
which they showed an average knee society score of 88
which was slightly higher than our study but with the
added financial burden of cost of the custom prosthesis.®

In our study however we achieved an average knee score
of 74 which was good.

Waseem et al presented a case report of a non-union in a
77 year old elderly woman with open distal femur
fracture.” They used periodic pulsed electrical stimulation
to achieve union at 16 weeks following open reduction
and internal fixation.

Table 1: Comparison of union rates and union time with other similar studies.

| Stud ~Union Rate (% ~Union time(weeks
Ebraheim et al® 97.5 31
Martin et al® 94.5 34
Maheahwari t al® 96 33
Jun-Wen et al’ 100 20
Present study 100 19

Table 2: Comparison of knee scores and ROM achieved.

Knee ROM (flexion in

Bone graft or

‘ Study dearees Knee score substitutes FENES
Martin et al® 70 71 Iliac crest Nil
. 6 . Used electrical
Maheshwari et al 74 76 Iliac crest stimulation
7 Artificial bone .
Jun-Wen et al 71 73 substitutes Composite grafts
; 8 ) Custom prosthesis for
Raju etal S 88 failed non-unions
Present study 66 74 Iliac crest Nil
CONCLUSION REFERENCES

Distal femur non unions are uncommon in the western
world due to early hospital admission and early operative
skeletal stabilisation with minimal invasive technique. In
India the situation is quite contrasting with many of these
complex fractures being treated by native bone setters
and patients presenting to us after established non-unions.
Even in established non-unions if the AO principles of
good anatomical reduction, minimal sift tissues stripping
and relative stability are adhered to, then these fractures
will eventually heal. However patients must be
counselled about the need for additional bone grafting
and also the slow but painful rehabilitation process to
restore knee movements as these patients often present
with a stiff knee. In our study which is the largest so far
reported in literature of established non-unions of distal
femur, we have achieved a 100% union rate with
significant improvement of both knee society score and
range of movement from the pre-operative status.
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