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Abstract
Aim: Aim of the study is to analyse and compare the functional outcomes and radiological results of two
different surgical modalities, PFN and cemented hemiarthroplasty in the treatment of unstable
intertrochanteric fractures in elderly patients.
Background: Elderly patients with intertrochanteric fractures should be mobilized early to reduce the
morbidity and mortality. While cemented hemiarthroplasty allows early weight bearing, the prolonged
surgical time increase the blood loss and mortality, whereas with PFN once the fracture becomes stable
allows early mobilization thus overcoming the problems of recumbency. PFN efficiently preserves the
femoral head and the abductor mechanism and thus has the biomechanical advantage of increased range
of hip joint movements and better functional outcome.
Materials and methods: Sixty patients of age 60 years and above with comminuted intertrochanteric
fractures treated by PFN or cemented hemiarthroplasty were taken up for the prospective study in our
institute between january2013 and june 2015. 30 patients underwent PFN and 30 patients had
hemiarthroplasty. Average period of follow up was 2 years. Post-operative complications and mortality
rates were compared between the two groups. Functional results and the hip range of movements were
assessed by Harris Hip Score (HHS). In the mean follow up period of 22months radiological examination
was done to assess the results & complications.
Results: The demographic and background data of the patients in the two groups are statistically similar.
At 2 years follow up PFN group patients had a mean HHS of 85.89 and HA group had 78.11. Pain,
severity and range of hip movements are better in PFN group than HA group. Radiologicaly 4 patients in
HA group had stem loosening and 2 patients had screw cut out in the PFN group with subsequent pain in
the final follow up.
Conclusion: PFN is a better option for the treatment of elderly intertrochanteric fractures as the operative
time is short, easier surgical procedure & has less mortality. PFN also gives a better functional outcome
in the late follow up than hemiarthoplasty.
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Introduction
Intertrochanteric fractures disable further the already incapacitated elderly patients.
Intertrochanteric fractures increases the morbitity and mortality chances in elderly patients
because of lack of mobility [1, 2]. Intertrochanteric fractures has become a very common
problem nowadays in elderly patients because of increased life expectancy and osteoporosis [3, 4].
Aim of any treatment should be to mobilize these patients early. To achieve this anatomical
reduction of comminuted fracture and stable fixation by PFN will restore the neck shaft angle
and preserve the natural hip joint. Because of this advantage patients have less pain and could
walk better postoperatively and can be rehabilitated better and early. Because of some
demeritis of PFN, hemiarthroplasty has become an effective alternative method of treatment of
comminuted intertrochanteric fractures which allows early weight bearing and rehabilitation
and addresses the demeritis of PFN. But HA has its own disadvantage.
Internal fixation of stable fractures is easy to perform and gives good results. Anatomical
reduction of unstable fractures (Evans type 3 or 4) and its maintenance by internal fixation is
difficult due to comminuted fracture geometry and poor bone quality [4, 5].
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Fracture collapse, screw pull out, screw cut out. Etc are
common in internal fixation [6, 7]
To overcome this complication proximal femoral nail
antirotation (PFNA) intra medullary fixation implant with
additional antirotation stability was introduced by AO/ASIF
[8]
. For unstable intertrochanteric fractures PFN is
biomechanically superior as it shares the load and control
excessive shear force [9-12].
On the basis of this we made a prospective study of the
functional outcomes of the patients with unstable
intertrochanteric fractures subjecting them to any one of the
two surgical methods and for analysing the efficacy and
superiority between these two techniques in terms of clinical
and radiological results.
Materials and Methods
Sixty patients of age between 60 to 85 years with unstable
intertrochanteric fractures (Evans type 3 or 4) who had
underwent PFN or hemiarthroplasty surgeries between
January 2013 and June 2015 were taken up for this
prospective study.
Patients with underlying comorbidities and were
independently walking before the fracture were included in
the study. Patients above 85 years of age, with stable
intertrochanteric fractures and patients who were less active
before the fracture were excluded.
Informed written consent was taken from the patients who
met the inclusion criteria. These patients were assigned either
to the PFN group or to the hemiarthroplasty group randomly.
In first group of 30 patients, 12 were males and 18 females
and all of them underwent proximal femoral nailing (PFN). In
the other group of 30 patients 13 were males and 17 females
and all of them underwent hemiarthroplasty (HA). The choice
of the surgical method either PFN or HA, for a given
Intertrochanteric fracture were consecutively and alternatively
allotted in the randomization process. Proximal femoral
nailing and cemented hemiarthroplasty are the routine
surgical procedures in our institute for intertrochanteric
fractures and all operated cases were followed up for a period
of 2 years.
Demographic and preoperative data including age, gender and
fracture type according to Evans classification were recorded
before the procedure along with the postoperative data
including duration of hospital stay, blood loss, time of bed
side mobilization, time taken for full weight bearing. Postoperative complications and mortality were recorded in the
follow up. Patients were taken up for surgery 48 to 72 hours
after the fracture, after obtaining anaesthetic fitness.
In the proximal femoral nailing procedure the comminuted
fracture fragments were reduced by closed methods or if
required by open methods to obtain a satisfactory reduction,
so as to restore a normal neck shaft angle. In adequate
reduction valgus angulation was accepted. Standard 240 mm
nail was used. Proximally 8 mm and 6 mm PFN screws were
used and distally 4.5mm cortical screws were used for
locking. (Fig 1 & 2).
In hemiarthroplasty technique great care was taken to retain
the comminuted fracture fragments as much as possible,
mainly the greater trochanter and the calcar, so that the
abductor mechanism is restored and the prosthesis sinking can
be prevented by the metaphyseal stability. Modular bipolar
prosthesis was implanted with bone cement.
Patients with hemiarthroplasty prosthesis were allowed full
weight bearing on the 2nd post-operative day. Patients with
PFN were rehabilitated non- weight bearing from 3rd post-

operative day. Full weight bearing without support was
allowed after the 7th week in PFN group and after 6th week in
hemiarthroplasty group.
Clinical and radiological evaluations of the patients were done
in the follow up period of 3 months, 6 months & then yearly
up to 2 years. Clinical and functional assessment was done
using Harris Hip Score (HHS). In radiological assessment of
PFN group any screw cut or pull out was noted. In HA group,
stem subsidence more than 3mm or a persistent radiolucent
line of 2 mm or more at bone cement interface was considered
as stem loosening.

Fig 1: Intertrochanter Fracture-Pre Op

Fig 2: Intertrochanteric fracture post Op

Statistical Analysis
The Harris Hip scores were assessed for all the patients at 3
months, 6 months, 1 year and 2 years following the surgeries.
These scoresw ere compared using the repeated measures
ANOVA test with the two surgery groups entered as
independent variable. Further, the Bed side mobilization
(BSM) and the Independent walking (IW) were also
compared between the two surgery groups using independent
sample t test. Statistical significance value were set at p<0.05.
Results
Sixty elderly patients with unstable intertrochanteric fractures
have been included in our study. In PFN group of 30 patients
12 were male and 18 were female. Average age was 74.1
(range 63-85 years). 10 patients had Evans type 3 fractures
and 20 patients had Evans type 4. In HA group of 30 patients
13 were males and 17 were females. Average age was 72
(range 60-83 years). 13 patients had Evans type 3 fractures
and 17 patients had Evans type 4 fractures. In HA group 3
patients and in PFN group 1 patient expired after 1 year. One
patient in each group has not turned up for follow up after 18
months. Hence the functional assessment at the final follow
up of 2 years was derived from 54 patients. The mean follow
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up was in PFN group 22.5 (range 12 to 24 months) and in HA
group 21.66 (range 12 to 24 months).
HA group patients had higher HHS than the PFN group
patients in the initial follow up of 3rd month 70vs64.89 and
6th month 72.38vs67.32 with statistically significant
difference (p<0.0001). However PFN group patients had
better HHS than the HA group patients in the later follow up
of 1st year 79.78vs76.69 and 2nd year 85.89vs78.11
significant difference were observed (p<0.0001) statistically.
PFN Group had poor HHS in the early follow up and good
HHS in the 2nd year follow up. HA group had fair HHS in the
latter follow up period. HHS is depicted in Table -1 and flow
chart 1.
HA group patients were allowed full weight bearing on 2nd
post-operative day. PFN group patients were mobilized bed
side non-weight bearing at mean 4.1 days (range 3-6 days)
(p<0.0001). Independent walking without support and return
of patients to routine daily activities was earlier in HA group
mean 6.6 weeks (range 6-8 weeks) than in the PFN group
mean 7.6 weeks (range 6-10 weeks) (p<0.0001). Limb length
discrepancy was significant in HA group with 4 patients had
limb lengthening >2 cm and 2 patients had shortening >2 cm.
In PFN group one patient had >2 cm shortening because of
varus collapse. Clinical studies results are represented in
Table -2/flow chart-2.
Two patients in HA group developed deep infection for which
implant removal and excision arthroplasty was done as they
were not fit for revision surgery. These two patients died after
one year. Screw cut out was observed in 2 patients in PFN
group. One patient had revision THR but he expired in the
post-operative period. The other patient had not turned up for
follow up. Stem loosening and implant subsidence occurred in
4 patients in HA group (Fig: 3). Three of these patients have
become less active and had decreased functional out come in
the follow up. Revision surgery was deferred in these patients
due to associated co morbidities. The other patient has not
turned up for follow up. In one patient while broaching the
femur got fractured and was fixed by circlage wiring (Fig: 4).
Complications are depicted in Table -3.

Chart 1: Haris Hip Scores at post surgical follow - up

Chart 2

Table 1: The Mean Haris Hip Scores at the various time periods following the surgery
Treatment

Time of HHS measurement

Mean

Std. Error

3 months
6 months
1 year
2 years
3 months
6 months
1 year
2 years

64.893
67.321
79.786
85.893
70.000
72.385
76.692
78.115

1.229
1.171
1.163
1.123
1.275
1.215
1.207
1.166

PFN

HA

95% Confidence Interval
Lower Bound
Upper Bound
62.427
67.359
64.972
69.671
77.453
82.119
83.639
88.147
67.441
72.559
69.946
74.823
74.271
79.113
75.776
80.455

Table 2: Difference between two groups with respect to Bed side mobilization and Independent Walking
Treatment Group
PFN
HA

Mean Days for Bed side mobilization
4.55
2.31

Mean weeks for Independent walking
7.68
6.54

p value
<0.001
<0.001

Table3: Complications related to surgery
Infection
Superficial
Deep
Pulmonary
Pressure sores
Implant failure

PFN

HA

P-Value

2(6.6%)
2(6.6%)
1(3.3%)
2(6.6%)

3(10%)
2(6.6%)
1(3.3%)
3(10%)
4(13.3%)

P<0.001
P<0.001
P<0.001
P<0.001
P<0.001
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Revision surgery
Mortality rate (2yrs)

1(3.3%)
1(3.3%)

Fig 3: Stem Loosening

Fig 4: per op femoral stem fracture

Discussion
Aim of the treatment of the elderly patients with
intertrochanteric fractures is to mobilize the patients early so
as to reduce the morbidity and mortality. Post operatively
patients should not have any gross disability so that they can
have the same functional level as before the fracture. Long
term medical complications can be prevented if the patient is
rehabilitated satisfactorily [13-15].
For elderly patients with comorbid factors the preferred
surgical technique should be minimally invasive with less
blood loss. The chosen implant should allow early full weight
bearing and early rehabilitation there by the problems of
prolonged recumbence can be avoided [11].
Sinno K et al. and Kayali C et al. have reported that early
weight bearing following hemiarthroplasty significantly
reduces the post-operative complications [16]. In internal
fixation method weight bearing should be delayed till the xray shows callus formation at the fracture site. However if the
medial calcar was reduced adequately to make good
opposition and internal fixation was stable, patients may be
mobilized non-weight bearing with walker early thereby
prolonged recumbence complications can be avoided. Patients
hip joints are preserved in PFN technique thus prosthesis
related complications are avoided. Friction of the metal head
on already degenerated acetabular surface increases the hip
joint pain which was experienced in few of the HA group
patients in our series.
In our series patients in PFN group bed side mobilization
without weight bearing with walker support was started at
mean 4.1 days (range 3-6 days). These patients were able to

2(6.6%)
3(10%)

P<0.001
P<0.001

walk full weight bearing without support at mean 8.6 weeks
(range 6-10 weeks). The time taken for the patients in PFN
group for return to daily routine activities were almost similar
to that in the HA group. Anatomical reduction and stable
fixation by PFN attributes for the early mobilization of these
patients. Korkmaz et al. stated that in intertrochanteric
fractures PFN fixation is a reliable method with good union
rates and low complication rates [17]. In our series two patients
in PFN group had screw cut out. In both these cases reduction
was not stable. Hemiarthroplasty has the advantage of early
mobilization but the subsequent follow up shows decreased
functional out comes, more complications and more mortality
rates than the PFN group. In our study 3 patients in HA group
expired during the follow up. The bone cementation increase
the intramedullary pressure which may lead to fat
embolization. This effect on mortality has become a major
concern [18-22]. Christie et al. reported that cementation leads
to significant fat embolisim cascades than the uncemented
hemiarthroplasty [19]. Donaldson et al. reported that in high
risk patients uncemented hemiarthroplasty decreases the rate
of morbidity and mortality [20]. A review article on 7774 hip
fracture patients documented that high mortality rate was
found in cemented hemiarthroplasty [21]. Hossain et al.
reported in elderly patients eight case of perioperative death
following cemented hemiarthroplasty [22].
In the hemiarthroplasty technique the prosthesis metaphyseal
fit should be obtained by reconstructing the comminuted
calcar and the greater trochanter or by the bone cement mantle
if the distorted comminuted fragments cannot be restored.
Kim y et al. reported that comminuted posteromedial
fragments should be stably fixed to avoid stem subsidence [23].
This complex surgical technique prolongs the surgery time
and increases the blood loss and infection rate.
Parker et al. reported that primary prosthetic replacement may
be an ideal method in extremely comminuted osteoporotic
intertrochanteric fractures with pre-existing co morbid
complications and degenerative arthritis [24].
PFN is a closed technique, with percutaneous insertion of the
nail thus lesser operative time and less blood loss which is
ideal for already debilitated elderly patients. It stabilizes the
fractures with subtrochanteric extension and reverse oblique
fractures.
In our study 2 patients in HA group developed deep infection,
while none had deep infection in the PFN group. HA group
patients had better HHS than those in the PFN group in the
early follow up period. However later at two years follow up
the mean HHS in PFN group was 80.16 and in the HA group
was 67.5. Shen j et al. have reported that stable reduction and
rigid internal fixation of comminuted osteoporotic
intertrochanteric fractures gives higher HHS, lesser
postoperative pain and better walking ability than those
treated with hemiarthroplasty [25].
Hence elderly patients with multiple medical complications,
who are physiologically weak and who could not with stand
the early post-operative rehabilitation programme cemented
hemiarthroplasty may be opted as the primary treatment of
comminuted intertrochanteric fractures as it allows earlier and
easier mobilization. However stable reduction and rigid
internal fixation of osteoporotic comminuted intertrochanteric
fractures by proximal femoral nail also allows early
ambulation. In internal fixation methods, restoration of
anatomical alignment of fracture fragments, maintenance of
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neck shaft angle and preservation of the femoral head allows
better range of hip movements, better walking ability and
better functional out comes in the latter follow up once the
fracture is united. In addition these patients can sit cross
legged and can squat which is difficult after hemiarthroplasty.
Conclusion
Anatomical reduction and stable fixation of unstable
intertrochanteric fractures with PFN gives good functional
outcomes and better ROM than hemiarthroplasty. Though
hemiarthroplasty allows early weight bearing and by passes
the fracture uniting time the more complex surgical technique
results in increased morbidity and mortality, subsequent
follow up shows stem loosening and decreased functional
results.
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