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ABSTRACT

Background: Intertrochanteric fracture is common injury and is found in both elderly and the young. Proximal
femoral nail (PFN) has been in widespread use for the same in the recent past. There are advocates both for and
against this implant. The aim was to study the results of PFN in the treatment of intertrochanteric fractures and their
functional evaluation using the modified Harris hip score.

Methods: A prospective study done on 104 patients operated for intertrochanteric fractures with PFN. Patients were
followed up at 6 weekly intervals and evaluated at each visit using the modified Harris hip score (HHS).

Results: The study consisted of 104 patients aged from 36 to 96 years with average age of 67.8 years. Most patients
belonged to 60-80 years category. Malunion was observed in three patients (2.8%) and non union was not seen in any
patient. Excellent to good results were seen in 73% patients 18% patients had a fair outcome, 7.7% had poor and 2%
patients had very poor outcome.

Conclusions: PFN is a good implant for intertrochanteric fracture treatment that demands a sound technique and a
good reduction prior to insertion. The assessment of results using HHS has been too similar to those obtained using
Kyle’s criteria in the previous studies, proving its role in the same.
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INTRODUCTION

Fractures of the intertrochanteric region are common in
the elderly.® Along with the high cost of surgery, they are
the most frequently operated fracture type, and have the
highest postoperative fatality rate of surgically treated
fractures. Interestingly there has been no significant
improvement in mortality or functional recovery over the
past 50 years of surgical treatment. Although
predominantly associated with low-energy falls in the
setting of osteoporosis in older age patients, high-energy
trauma in young patients can result in similar patterns of
fracture.’

The conservative treatment has high complication rate
which result from prolonged immobilisation like
pneumonia and thromboembolism. Also malunion, varus
deformity and limb shortening are common along with
bed sores.® The primary goal of fracture treatment is to
return the patient to his/her prefracture level of function
while mobilising the elderly patient as soon as possible.
Many different surgical procedures and implants have
been described for fixation of intertrochanteric fractures
like plate and screw constructs, either nail or screws for
the head fixation, nail constructs with either nail or
screws, external fixation, and arthroplasty. Previously
the use of DHS (dynamic hip screw) and DCS (dynamic
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condylar screw) has been famous in the stable and
unstable fracture patterns respectively. But with the
advent of PFN (proximal femoral nail) in 1996, there has
been an immense shift of preference of implant choice
among surgeons towards the latter.” While there are many
studies that support PFN as a better implant, there are
others that have shown PFN to have a high complication
rate.®™ In our study, we have followed patients of
intertrochanteric fractures who were operated with PFN
and scored using Harris hip score.

METHODS

The study consisted of 104 patients who presented to Sri
Lal Bahadur Shastri Government Medical College and
Hospital, Mandi at Ner Chowk, Himachal Pradesh, India
in the last 3 years and had suffered from intertrochanteric
fractures of which 64 were retrospective and 40
prospective with minimum one year of follow up. The
study took place from August 2016 to August 2017. Only
the cases operated with PFN were selected. Pathological
and open fractures were excluded from the study. After
clinical diagnosis and radiological confirmation, patient
was evaluated as a whole since most of the patients were
elderly. Pre-anaesthetic assessment was done on all
patients about fitness for surgery and medical
consultation was sought for, if required. Patient under
anaesthesia was taken on a fracture table and closed
reduction of femoral neck fracture was attempted first
and open reduction was reserved for those patients in
whom acceptable closed reduction was not attainable.
The nail used was either standard short PFN with a length
of 25cm or a long PFN with varying size according to the
patient. Both types had proximal bend of 6 degrees with
proximal diameter of 14mm and distal diameter varied
patient to patient from 9-12 mm. neck shaft angle was
135 degrees. Radiographs were taken on the first and
wound inspection done on 2™, 5" and 10" post-operative
day. Suture removal was done on 14™ day. Side sitting
and knee range of motion started on 2" day. Patients did
partial weight bearing walking from the outset and
gradually increased based on follow up radiographs for
callus and union. Intravenous antibiotics were given for 3
days followed by oral antibiotics till suture removal.
Patients were followed up 6 weeks, 3 months, 6 months
and 1 year and score according to Harris hip score.

RESULTS

Our study comprised of a total of 104 patients ranging
from the ages of 39 to 96 years with an average of 67.8
years. Maximum patients belonged to the age group of
60-80 years (55%) as shown in Figure 1. Males (54%)
were more in number as compared to females (46%)
(Figure 2). Most of the patients suffered injury due to fall
(87.5%) while some due to road traffic accident (12.5%).
The most common type of fracture encountered was
31A2 (53%) followed by 31A1 (27%) and 31A3 (20%)
as per the AO/OTA classification. Hence unstable
fracture pattern was more common (72%). Open

reduction was required in 22% (23 patients) while closed
reduction sufficed in 78% (81 patients).
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Short PFN of standard length was used in 61.5% patients
and varying lengths longer than that used in 28.8%
(Figure 6). The most commonly used diameter of PFN
was 10 mm (70%). Post-operative neck shaft angle
achieved were mostly from 121-130 (59%) while most of
them had it above 120 degrees (93%).
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Figure 6: Type of PFN used based on length.
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Figure 7: Type of PFN used based on diameter.

The complication rate in our study was 18.3% (19
patients). Varus reduction seen in 3 (2.8%) cases,
shortening in two patients (1.9%), z effect in two (1.9%)
and infection in eight patients (7.7%), which was deep in
only one patient requiring a single debridement. Proximal
screw cut out was seen in one patient (0.9%). Malunion
was observed in three patients (2.8%) and non union was

not seen in any patient. Patients were evaluated according
to HHS at varying intervals throughout the recovery
period and final scoring was done at minimum one year
follow up. There were maximum patients in excellent to
good results range (73% patients). 18% patients had a fair
outcome, 7.7% had poor and 2% patients had very poor
outcome (Figure 8).
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Figure 8: Outcome assessment using Harris hip score.
DISCUSSION

The intertrochanteric fracture has long been recognised as
a challenge by orthopaedic surgeons worldwide. The
major difficulty lied not so much as in union but in
restoration of optimal function in the shortest possible
time, hopefully without complications, that too in the
elderly patients in whom this fracture is common. The
favourable outcome is dependent on type of injury,
patient related factors and surgeon related factors. Since
long DHS has been considered as a gold standard implant
for stable intertrochanteric fractures. Along with more
soft tissue dissection, larger exposure, cut out of lag
screw, longer surgical time, higher blood loss, varus
collapse and medialisation of shaft especially if used in
unstable fractures has led to the shift in the paradigm in
the treatment of unstable intertrochanteric fractures.*?

PFN has proved to be very advantageous especially in
unstable fracture patterns. Also, biomechanically PFN
implants have an advantage to DHS implants since it has
a shorter moment arm as compared to DHS.
Intramedullary devices have been shown to be
biologically stronger and can withstand higher static and
several fold higher cyclical loading than dynamic hip
screw.” The stem of PFN acts as a check against the
medialisation of the shaft of femur. Hence, the medial
support is essentially compensated by the implant.** In
unstable intertrochanteric fractures axial telescoping and
rotational stability are of profound importance which
cannot be stressed upon enough. In addition to being
biomechanically stronger than extra medullary implants,
PFN provides both these requirements with minimal
dissection®

In our study, the major cause of injury was fall (87.5%)
which comprised primarily of the people from 60-80
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years of age and only in 12.5% it was due to road traffic
accident. This finding can be attributed to the fact that
our state is a hilly area. The incidence was almost
comparable among males (54%) and females (46%)
which can be due to the fact that females are also
involved in work outside the house especially terrace
farming in the mountains. In contrast many studies have
reported the incidence to be more common in
females.>'** The most common type of fracture (31A2)
however was similar to that in the previous studies.'®

Since there are two proximal screws in the implant under
study, we cannot measure accurately the tip apex distance
(TAD). However studies have shown positive correlation
with femoral neck screw and TAD if kept below 25
mm." The same study by Holt et al also recommends that
PFN femoral neck screw should follow the same course
as the IMHS (and not be placed somewhat lower as
usually recommended) and the anti-rotation screw should
not exceed the line between tip of neck screw and tip of
IM nail.

The percentage of people with good to excellent
functional results came out to be about 90.3%. Although,
we have used Modified Harris Hip Score to assess our
results, the outcomes have been similar to the previous
studies that have used Kyle’s criteria for the same.”
Hence it would be safe to say that HHS is an effective
tool to measure the outcome of intertrochanteric fractures
treated with PFN. There was no case of non union in our
study which is in agreement with the 0-3% rate of non
union in the literature.* As illustrated in various
previous studies PFN is associated with many
complications such as difficulty in reducing fracture,
tough distal locking, especially in long PFN, Z effect and
reverse Z effect, splintering of greater trochanter while
inserting nail.**?® Altogether, the complication rate is
comparable to the study by Gadegone and Salphale and
the study by Domingo et al.”"?® The complication rate of
our study is higher than some studies like that conducted
by Pzgjarinen et al who reported only 6% complication
rate.

The migration of screws, proximal screw superiorly and
distal inferiorly and vice versa, as seen in Z and reverse Z
effect is attributed mainly to the impaction at the fracture
site and osteoporotic bone.®® Also, the cervical screw is
advised to be kept at least 10mm shorter than the hip
screw in order to prevent the weight loading on the
cephalic screw which may lead to the z effect. In this
situation the cephalic screw only acts as a derotation
screw. Kim et al have reported increased rate of
complications in an unstable fracture pattern combined
with osteoporosis, like femoral head screw cut out, varus
angulation. More than 50% of patients with the above
fracture profile were seen to have these complications.™
As reported by Schatzker the malunion seen is usually in
varus and external rotation, for which a valgus osteotomy
is advised for lateralization of shaft to restore the
mechanical axis of the femur.* Varus malunion is a

common cause of trendelenburg lurch and many patients
are seen to require walking aid.®

Since its first introduction, PFN has undergone many
modifications and new versions with a single proximal
screw are available. Albeit, Leung in Hong Kong noted
the variations in the Asian femur bone as compared from
western population and designed Gamma AP (Asia
Pacific) nail for Asian population with reduced length,
diameter and mediolateral angle.®

CONCLUSION

The role of PFN in the treatment of intertrochanteric
fractures has been speculated in the past also and as the
results of this study point out, its is favourable implant to
use for the same with low complication rates given the
surgeon is using the correct technique which is not hard
to master and prior to nail insertion a good reduction has
been obtained. The results of functional assessment
postoperatively that were obtained using the HHS scale
were found to be similar to those reported with Kyle’s
criteria in previous studies.
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