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ABSTRACT

Introduction: The treatment of subtrochanteric fractures has evolved over a period of time, from conservative to extramedullary
fixation to intramedullary fixation. The management of these fractures poses a significant challenge, the criteria for functional
recovery becoming more and more exacting.

Aim of study: To assess union rates and functional status after long PFN in subtrochanteric fractures.

Material & Methods: A prospective study on adult patients with a follow up of 6 months was conducted at Orthopaedic depart-
ment of Govt. Medical College Hospital, Jammu between June 2014 and May 2016. 40 patients above the age of 18 years with
subtrochanteric fractures were included in the study. Patients were assessed clinically and radiologically on the 2nd postopera-
tive day, at 4 weeks, 12 weeks and then between 6 months to 1 year depending upon the fracture union. At each follow up,
functional evaluation of the patient was done.

Results: Majority of fractures(72.5%) united within 14 weeks.Full weight bearing was allowed by 12th week in majority (57.5%)
of cases.Salwati & Wilson hip function score improved from 16 at discharge to 36 at 6 month follow up. As per Kyle’s criteria,
results achieved were Excellent/Good in 95% of cases.

Conclusion: Proximal femoral nail is an efficient device for the treatment of subtrochanteric fractures with high rate of bony
union. The great majority of patients were provided with stable fixation, early mobilization, early rehabilitation and return to pre-
fracture status.

Key Words: Subtrochanteric fractures, Long PFN, Union rates, Kyle’s criteria

INTRODUCTION for the internal fixation of subtrochanteric fractures remains

_ debatable; and a multitude of different intra- and extramed-
The treatment of subtrochanteric fractures has evolved over ullary devices for their surgical fixation have been advocat-

a period of time, from conservative to extramedullary fixa- 4610 The advantage of closed reduction over open reduc-
tion to 11.1tramedulla.1ry fixation. T.he high 1n01den.ce O.f de- tion cannot be over emphasized. Open reduction increases
lgyed union, malumon. and nonunion of fractures in this re-  he risk of infection, soft-tissue devitalisation, and non-union
gion has left conservative treatment; as advocated by DeLee 54 thys, poor functional results. Up to one half of the pa-
et al' abollshed.l.n rr.10dern trauma care. This evolut19r1 I tients with subtrochanteric fractures may not regain their
Freatment modalities is due to gnsatlsfac.tory. result.s achlev§d pre-fracture walking capacity, and independent living may
in these fracturesdue to medial comminution, high tensile longer be possible''. The management of these fractures
forces acti.ve in this region® and various muscular.deform%ng poses a significant challenge, the criteria for functional re-
forces acting on the fracture fragments’thus leading to high covery becoming more and more exacting. Subtrochanteric
1nc1denc.e of rpalunlon an.d nonunion in these fr.actu.r es and  fractures are predisposed to complications from loss of posi-
mechanical failure of the implant*. The appropriate implant tjon including coxa vara, rotational deformity or shortening,
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non-union due to implant breakage or failure of bone sub-
stance and migration of fixation components'?.

We now report the results of clinical and radiographic fol-
low-up of a series of subtrochanteric fractures treated with
long proximal femoral nail (PFN — AO type design).

AIM OF STUDY

*  To study union rates after long PFN in subtrochanteric
fractures

*  To assess functional status using Salwati & Wilson hip
function scoring system after PFN in subtrochanteric
fractures

MATERIAL AND METHODS

A prospective study on adult patients of both sexes with a
follow up of 6 months was conducted at Orthopaedic depart-
ment of Govt. Medical College Hospital, Jammu between
June 2014 and May 2016.40 patients above the age of 18
years with subtrochanteric fractures were included in the
study. After clinical assessment and haemodynamic stabi-
lization, patients were subjected for radiographs of Pelvis
with both hips-AP view and full length thigh-AP and lateral
views. Patients selected for study include:

Age - above 18 years
Sex - both males and females.

Patients with Seinsheimer types I —IV subtrochanteric frac-
tures

Patients excluded from study include:
Polytrauma

Old complicated fractures.

Pathological fractures.

Seinsheimer type V subtrochanteric fractures.

Subtrochanteric fractures with associated neck/intertrochan-
teric/shaft fractures.

Patients with any contraindication for anaesthesia or surgery

All the patients were operated on a fracture table in supine
position under image intensifier control using standard tech-
niques. Patients were assessed clinically and radiologically
on the 2nd postoperative day, at 4 weeks, 12 weeks and then
between 6 months to 1 year depending upon the fracture un-
ion.At each follow up, functional evaluation of the patient
was done to note the range of movements at the hip and knee,
ability to walk, any pain, limp, residual shortening, deformi-
ties, wound condition and any residual complaint. Healing
was judged by both clinical (pain & motion at fracture site)

and radiological (bridging callus filling the fracture site or
trabeculations across the fracture site) criteria and functional
outcome was reviewed according to the Salwati and Wilson
hip function scoring system.

The final assessment was carried out at 24 weeks on the ba-
sis of radiological union and Salwati and Wilson hip scoring
system.

Radiological assessment
All radiologically ununited fractures were graded as poor
results.

Salwati and Wilson hip scoring system

The evaluation of results was based on following 4 param-
eters as Pain, Walking, Muscle power& motion, and Func-
tion. The results were classified as Excellent when the sum
of scores was 32 or more, Good when it is 24 to 31, Fair
when it is 16 to 23 and Poor when the score is 15 or less.

Pain

0 —Constant and unreliable, frequent strong analgesia
2 — Constant but bearable, occasional strong analgesia.
4 — Nil or little at rest, pain on activity.

6 — Little pain at rest, pain on activity.

8 — Occasional slight pain.

10 — No pain.

Walking

0 — Bed ridden

2 — Wheel chair

4 — Walking frame

6 — One stick, distance limited up to 400 yards

8 — One stick, long distance

10 — Unaided and unrestricted

Muscle power and Motion
0 — Ankylosing and deformity

2 — Ankylosing with good functional position

4 — Poor muscle power, flexion less than 60 degrees, abduc-
tion less than 10 degrees

6 — Fair muscle power, flexion 60 — 90 degrees, abduction
10 — 20 degrees.

8 — Good muscle power, flexion more than 90 degrees, ab-
duction more than 20 degrees.

10 — Normal muscle power, full range motion
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Function
0 — Bed ridden

2 — House bound

4 — Limited house work
6 — Most house work

8 — Very little restriction
10- Normal activity.

RESULTS

Total no. of patients in our study were 40; of which 25 were
males and 15 females. Most of the patients belonged to age
group of 41 — 50 years. The fractures were classified accord-
ing to Seinsheimer classification' (type II- 22 cases, type
IIT — 14 cases, type IV — 4). In most of the cases(n = 23), the
mechanism of trauma was a Road traffic accident, while as,
in rest of cases(n = 17), Fall from height was responsible for
trauma. 50% cases had associated injuries like fracture dis-
tal end radius, fracture calcaneum etc. Other characteristics
noted are as mentioned below:

FRACTURE REDUCTION

Fracture Reduction

-

A

M Close Reduction

M Open Reduction

M Mini-Open
Reduction

From the chart, it is clear that majority of cases were man-
aged by closed reduction (87%). 8 % cases required mini-
open reduction.

QUALITY OF REDUCTION

Quality of Reduction

B Anatomical
W Acceptable

= Unacceptable
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In 92% of cases, reduction achieved was anatomical to ac-
ceptable. Whereas, in 8% of cases, reduction was not accept-
able

NEED FOR BONE GRAFTING
None of the cases required bone grafting in our series. All
fractures united spontaneously.

DURATION OF FRACTURE UNION (in weeks)

10 - 12 16 40

13-14 13 32.5

15 -18 8 20
>18 3 7-5

Table 1 shows that majority of fractures united within 14
weeks(72.5%).

TOE TOUCH WEIGHT BEARING

o -2 days 16 40
3 -4 days 14 35
5 - 6 days 8 20
After 6™ day 2 5

Table 2 shows that in 75% of cases, we started toe touch
weight bearing within 4 days.

PARTIAL WEIGHT BEARING

4% week 16 40
5% week 8 20
6 week 1 27.5
7" week 3 7.5
>7" week 2 5

Table 3 shows that partial weight bearing was started at 4
week in majority of cases (40%).

FULL WEIGHT BEARING

10 - 12 weeks 23 57.5

13 — 14 weeks 12 30

15 — 16 weeks 4 10
>16 weeks 1 2.5

Table 4 shows that we had allowed full weight bearing by
12" week in majority (57.5%) of cases.
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GRADING OF HIP MOVEMENTS AT 24 WEEKS
FOLLOW UP(HARRIS HIP SCORE GRADING)

Excellent/good 32 8o
Fair 6 15
Poor 2 5

Table 5 shows that excellent/good range of movement was
achieved in majority (80%) of cases.

GRADING OF KNEE MOVEMENTS AT 24 WEEKS
FOLLOW UP

Good 34 85
Fair 5 12.5
Poor 1 2.5

Table 6 shows that good range of movement was achieved
in 85% of cases.

PAIN AT HIP JOINT AT FINAL FOLLOW UP
(SALWATI & WILSON HIP SCCORING SYSTEM)

No pain 32 8o
Occasional slight pain 12.5
Pain on activity 3 7.5

Table 7 shows that 80% of cases reported no pain at 24 week
follow up.

MUSCLE POWER AT FINAL FOLLOW UP(SALWATI
& WILSON HIP SCORING SYSTEM)

Ankylosing in functional o o

position

Poor muscle power o o

Fair muscle power 2 5

Good muscle power 32 8o
Normal muscle power 6 15

Table 8 shows that 95% of patients attained good/normal mus-
cle power by 6 months.

WALKING ABILITY OF THE PATIENT AT FINAL
FOLLOW UP(SALWATI & WILSON HIP SCORING
SYSTEM)

Bed ridden o o
Wheel chair o o
Walking frame o o

One stick, limited 1 2.5
distance

One stick, long distance 3 7.5
Unaided & unrestricted 36 90

Table 9 shows that 90% of patients had attained normal
walking ability.

Assessment as per Salwati and Wilson hip
function scoring system:

At Discharge

Pain 4
Walking 4
Muscle power and motion 6
Function 2
At 24 week follow up

Pain 8
Walking 10
Muscle power and motion 8
Function 10
Total score

At discharge 16
At 24 week follow up 36

RESULT ACCORDING TO KYLE’S CRITERIA

Excellent 30 75
Good 8 20
Fair 2

Poor o o

Table 10 shows that we achieved Excellent/Good results in
95% of cases.

Pre-operative and Post-operative radiograph of40 year old pa-
tient. Patient is shown as sitting cross legged at 6 month follow

up.
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DISCUSSION

Subtrochanteric fractures of the femur have peculiar ana-
tomic and mechanical characteristics which poses problems
in their management. Extramedullary fixation with plating
has the potential disadvantages of extensive surgical expo-
sure, severe soft tissue damage and blood loss, thus leading
to problems of fracture union and implant failure. In addi-
tion, the eccentric plating is prone to fatigue breakage due to
their mechanical load-sharing effect'®. Allowing a minimally
open approach, intramedullary nailing is closely linked to
“biological internal fixation”, in addition to its mechanical
benefits over plate fixation'.

The result of the reduction was considered acceptable in
55% of the patients and anatomical in 37% of patients. Poor
reduction was noted in 8% of patients and it was associated
with poor outcome. In SCHIPPER et alstudy's, reduction
was good to acceptable in 96.2% of their patients and poor
reduction was seen only in 2.9% of their patients.

Most of the cases in our series were managed by close re-
duction. However, in 8% of cases, mini-open reduction was
required. Here, a small incision was made over the fracture
site without extensive soft tissue dissection and using bone
levers or bone clamps, fragments were held in reduced posi-
tion till nailing was done. This is comparable with the studies
of Boldin et al'/(90.90% Close Reduction) and other studies
done elsewhere.

Varus malreduction was the most common complication no-
ticed in our series. This can be attributed to initial malreduc-
tion in which proximal fragment remained abducted. It is
important that fracture should be reduced first, even if open
reduction is required, before intramedullary nailing.

In this study, clinical union was achieved within 14 weeks
in 72.5% of cases which is comparable to Smith et al series,
who reported clinical union in 10.5 weeks and to Domingo
et al series who reported union in 12 weeks. In our study, one
patient had iatrogenic femoral shaft fracture which took24
weeks to unite. In other series, the rate of fixation failure,
femoral shaft fracture, and re-operation rate is high'® (12 %).

The mobilization strategy followed; touch down weight
bearing was allowed within 4 days in 75 % of cases in whom
there was little or no cortical comminution pre-operatively
and in whom solid fixation was achieved, whereas it was al-
lowed on 5" or 6 day in 20% of cases and after 6™ day in 5%
of cases where the fixation was not solid or there was gross
comminution or due to iatrogenic fracture. This is consist-
ent with the study of Smith et al, who allowed touch down
weight bearing on 2™ postoperative day in 71.5% of cases
and delayed in 28% of cases.

In our series, average time to full weight bearing was 14 weeks
in 87.5% of cases which is late as compared to the series by

Smith et al who started full weight bearing by 6.7 weeks.
Walking and squatting ability was completely restored in each
case at follow-up examination 6 months postoperatively.

Pain during walking was reported in 7 cases. Physical ex-
amination revealed that the pain was either located at the
point around the greater trochanter or due to protrusion of
neck screws rather than at the fracture site. Radiographic
examination showed that the proximal part of the nail had
protruded above the tip of the greater trochanter too much
because of the relative short stature of these patients. It was
the friction between the protruded proximal nail and its sur-
rounding soft tissues that had led to the walking pain. No
case of limping due to shortening of the affected leg was
reported in our series.

In this study, Good range of motion at knee was seen in 85%
of cases, whereas, range of motion was reported as Fair in
12.5% of cases. In a series by Weiss et al, moderate loss of
range of motion was reported in 6.2% of cases. In this study,
incidence of loss of range of motion at knee was more, due to
the poor compliance of patients to physiotherapy.

It is recommended that aggressive rehabilitation programme
including partial or full weight-bearing initiated at suitable
time after operation under the guidance of professional phys-
ical therapists should be done. We believe that delayed par-
tial weight-bearing after surgical operation and the relative
narrow canal of the femoral isthmus might decrease the com-
plications such as rotational malalignment, limb shortening
and implant failure in this series, even if distal interlocking
with only 1 screw was performed.

In studies on the treatment of injuries and diseases of the
hip, the outcome is frequently reported using basic measures
such as range of motion, fracture healing and the need for
revision surgery. Additionally, the functional outcome is of-
ten reported using region-specific outcome instruments such
as Charnley’s numerical classification’. Two major disad-
vantages of many of these specific instruments is that they
do not allow a comparison of the outcome in patients with
different or multiple injuries/diseases of the musculoskeletal
system and they are not self-reported, i.e. they do not report
the outcome from the patients’ own perspective.

Previous studies indicate that patients with impaired cogni-
tive function have an increased risk for general as well as
fracture-related complications®, problems in assimilating
rehabilitation?!, prolonged hospital stay, poor long-term out-
come and an increased mortality rate??. Our study was con-
sistent with these findings.

Excellent functional results were obtained in 75% of cases
and 20% of cases reported Good results, 5% as Fair result.
This is consistent with the observations of Raj et al and Berg-
man et al, who reported excellent to good results in 84% and
90% of cases, respectively.

-
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In this study, rate of union was 100% and no case required
bone grafting. Removal of the distal locking bolt for dynam-
izing the nails to improve bone union was not made as it was
esteemed unnecessary in any case.

CONCLUSION

Proximal femoral nail is an efficient device for the treatment
of subtrochanteric fractures with high rate of bony union
provided optimal reduction of the fracture and good posi-
tioning of the nail and screws is achieved. The great majority
of patients were provided with stable fixation, early mobili-
sation, early rehabilitation and return to pre-fracture status.
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