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A Comparative Study Evaluating the Outcomes of Primary Cemented
Bipolar Hemiarthroplasty Versus Proximal Femoral Nail Osteosynthesis
for Unstable Intertrochanteric Femur Fractures in the Elderly Patient

Supratim Roy/, Aliasgar Moaiyadi’, Preetam Salunkhe’, Shubham P Vaidya®, Nikhil Warade',
Chandrashekhar M Badole

Learning Point of the Article:

Bipolar hemiarthroplasty is a good modality of treatment in unstable intertrochanteric femur fracture chosen for elderly patients with
osteoporosis and comminuted intertrochanteric fracture in which the strength of internal fixation is doubtful with chances of failure and
those who need early mobilization to avoid problems with recumbency. Early mobilization is impossible with internal fixation, especially in
comminuted fractures.

Objective: The objective of this study was to compare the outcomes of primary cemented bipolar hemiarthroplasty with proximal femoral nail
(PFN) osteosynthesis as a management modality in unstable fractures of the intertrochanteric femur.

Introduction: Intertrochanteric fractures also referred to as extracapsular fractures occur in the area between the greater and lesser trochanters.
Osteosynthesisis a prompt and efficient method for managing stable intertrochanteric fractures. Utilizing osteosynthesis procedures other than
intramedullary fixation to address unstable intertrochanteric fractures has been linked to a relatively elevated failure rate. Hemiarthroplasty, a
surgical procedure that avoids the problems of an IT fracture resulting from prolonged immobility and allows for early patient mobilization,
could potentially resolve the problem. As part of this comparative analysis, we examined the surgical and functional results of PEN
osteosynthesis and bipolar hemiarthroplastyin older patients with unstable intertrochanteric fractures.

Materials and Methods: This study included 44 patients, consisting of 24 males and 20 females. The participants were chosen for the study
depending on whether or not they met the specified criteria for inclusion and exclusion. The individuals presented with unstable
intertrochanteric fractures. The study participants were included in the research after they gave their written informed consent in both English
andregionallanguages. A total of 22 individuals underwent cemented bipolar hemiarthroplasty, whereas the remaining 22 cases underwent PFN
osteosynthesis.

Results: In this study, a group of researchers monitored 44 patients who had unstable intertrochanteric femur fractures over 6 months. The
subsequent results were generated by comparing the outcomes of the two groups after 1 month and 6 months: The mean duration of weight-
bearing for patients who underwent bipolar hemiarthroplasty was 4 days, whereas, for patients who underwent PEN; it was 50 days. The mean
bloodloss following bipolar hemiarthroplasty is 288 ml, whereas the mean blood loss associated with PEN is approximately 174 ml. One month
after undergoing bipolar hemiarthroplasty, the patient’s Harris hip score was 69 and their PFN score was 59. The bipolar score at the 6-month
follow-up was 76, whereas the PEN score was 78. The average duration of bipolar hemiarthroplasty was 84.8 min, whereas PFN had a duration of
67 min. In the group of patients who underwent bipolar hemiarthroplasty, the highestamount of shortening observed was 2.5 cm, whereas in the

group of patients who underwent PFN, it was 2 cm.
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Conclusion: Our study showed that by performing cemented bipolar hemiarthroplasty in unstable intertrochanteric fractures, we were able to
prevent the problems commonly associated with internal fixation. In addition, we could facilitate prompt mobilization in geriatric patients,
allowing them to regain their pre-injury level of functioning and enhance their overall quality of life. At the 1-month mark, bipolar
hemiarthroplasty yielded superior early functional results compared to PFN. However, by the 6-month mark, both groups exhibited similar
scores for functional outcomes. In conclusion, primary cemented bipolar hemiarthroplasty offers a stable, pain-free, and mobile joint with an

acceptable rate of complications and improved early recovery.

Keywords: Bipolar hemiarthroplasty, PFN, Harris Hip Score(HHH), Osteoporotic, Unstable Intertrochanteric Fracture, DHS,

Introduction

Intertrochanteric fractures are the primary cause of disability
and mortality among the elderly. These fractures make up 45%
of all hip fractures and are considered unstable in 35-40% of
cases [1]. Older patients with hip fractures who undergo
internal fixation have a notable mortality rate ranging from 15 to
20% within the initial 3-6 months. Subsequently, in the
subsequent year, that figure increased to 30% [2]. Motor
collisions and other types of high-speed trauma and slipping
and falling within a residence have the potential to inflict severe
injuries [3]. Attaining complete weight bearing in the early
stages due to osteoporosis and instability is challenging [4].
Unstable comminuted intertrochanteric fractures are
associated with many problems including high rates of non-
union, metal failure, and femoral head perforation and
challenges in attaining precise alignment [ 5 ].

Osteosynthesis using a dynamic hip screw (DHS) or proximal
femoral nail (PFN) is an established method for treating stable
intertrochanteric fractures [6-8]. At present, there is no
established and uniform approach for treating unstable
intertrochanteric fractures in the elderly [7, 8]. Prosthetic
replacement will enable the patient toambulate [9].

Multiple studies have shown that the rates of treatment failure
such asvarus collapse, screw cut out, shortening, and late weight

Figure 1: The prosthesis insertion.

bearing for unstable intertrochanteric fractures treated with
older methods of osteosynthesis using DHS or PEN range from
4.5 to 16.5% [10]. The primary objectives of surgery for an
unstable intertrochanteric fracture of the femurin older patients
with osteoporosis are to facilitate early walking and prevent
problems of failure resulting from open reduction and internal
fixation [11,12]. Patients who are elderly with osteoporosis,
have a comminuted intertrochanteric fracture of the femur,
need to start walking early, and to have good survival in the
midterm, should consider bipolar hemiarthroplasty as a

Table 1: Harris hip score Table 2: Blood loss in Bipolar hemiarthroplasty vs PFN
Int ti
4 ;To;;elra e Hemiarthroplasty PFN P value
Harris Hip Score Outcomes —
100-150 mL 0 g
90-100 Exceptional 151-200 mL 0 11
201-250 mL 3 0
80-89 Good 0.00001
251-300 mL 11 0
70-79 Fair 301-350 mL 7 2
>350 mL 1 0
60-69 Poor
Mean 288.2 mL 173.4 mL
<60 Failed PFN: Proximal femoral nail
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Table 3: Mean duration for weight bearing

Full weight be
o Hemiarthroplasty PFN 5
bearing in weeks -
o
1-2 weeks 22 0 =
W
o
>2-4 weeks 0 4 N
[]
>4—6 weeks 0 9 E
0.00001
>6-8 weeks 0 3
<60 60-69 70-79 80-89 90-100
>8-12 weeks 0 6 Haris Hip Score at 1 month
Mean 4 days 50.3 days mHemiarthroplasty m=PFN
X . . Graph 1: Peacock Blue color reprents Hemiarthroplasty patient and orange color represent PFN patient with
PFN: Proximal femoral nail respectto Harris Hip score.

suitable and successful choice [13].

The participants in this study were older individuals diagnosed
with an unstable intertrochanteric fracture. The objective of the
study was to assess the functional outcome of primary
cemented bipolar hemiarthroplasty in such cases. We
conducted a comparative analysis of the surgical and functional
results of bipolar arthroplasty and PEN osteosynthesis for the
treatment of unstable intertrochanteric fractures in elderly
patients in a rural hospital in central India and the efficiency of
the prostheses to manage the complications of internal fixation.

Materials and Methods

The study included 44 individuals with unstable
intertrochanteric fractures who met the specified inclusion and
exclusion criteria. The study comprised participants who
provided written informed permission in both English and
regional languages. A total of 22 individuals underwent
cemented bipolar hemiarthroplasty, whereas the remaining 22
instances underwent PFN osteosynthesis.

All unstable intertrochanteric fractures (classified according to
Evan’s classification) were selected. Segregation of the cases for
internal fixation using PFN or bipolar hemiarthroplasty was
donebased on the willingness of the patient, we explained to the
patient about both the procedures, advantages, and
disadvantages including the financial scheme (Yojna) available
for internal fixation using PFN and the unavailability of any
scheme for hemiarthroplasty, and proceed for the respective
procedure according to the will of the patient following the
inclusion and exclusion criteria.

Inclusion criteria

Elderly individuals aged 60 years and older are restricted to
fractures thatare not stable (according to Evan’s categorization),
and patients who can walk before sustaining aninjury.

Exclusion criteria

Open intertrochanteric fractures, individuals suffering from
pathological fractures, individuals experiencing a
neurovascular injury, presence of infection, or compromised
skin conditions at the surgical location. Patients with no

Protocol
Selection of cases
wm
Table 4: Comparative Harris Hip Score at 1 month =
_E
Harris Hip score
BT Hemiarthroplasty =~ PFN P value g
at 1 month =
=]
<60 3 7 I
Q
60-69 0 8 g
=
70-79 14 7
0.03
80-89 5 0
90-100 0 0
Mean 69.3 59.1

60-69 70-79 80-89

Haris hip score at 6 months

mHeniarthroplasty =PFN

Graph 2: Harris Hip score at 6 months for PEN patient, Orange color bar represents, patient underwent PFN.
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Table 5: Comparative HHS at 6 month Table 6: Outcome after 6 months as per HHS with bipolar Table 7: Outcome after 6 months as per
hemiarthroplasty. HHS with PFN.
- o . o SHEES eque OUICOME aiter Frequenc! Percent
0 6 months < v
<60 2 1
Excellent 2 9 Excellent 6 27.27
60-69 1 1
Good 13 59 Good 6 27.27
70-79 5 8
OS2 Fair 4 18.18 Fai 8 36.36
80-89 12 6 a ; ar :
90-100 2 6 Poor 1 45 Poor 2 9.1
Mean 76.4 78.2 Failed 2 9.1 Failed 0 0
PFN: Proximal femoral nail Total 22 100 Total 22 100
neurological diseases. the patients who underwent PEN started to bear weight at
around the mean time of 50 days as shown in Table 3.
Operative method In the 1st month after bipolar hemiarthroplasty, the mean HHS

A posterior approach was used. The head is extracted by
approaching it through the fracture window followed by sizing
of the head. Prosthesis was inserted on trial, the joint was
reduced, traction was given to the operative limb to maintain
the limb length compared to the non-operative limb, and the
level of the prosthesis to be sunk marked on the prosthesis with a
marker pen. Stainless steel wire is passed around the proximal
femur or sometimes through a drill hole on the femoral shaft for
greater trochanteric fixation. For calcar reconstruction bone
graft harvested from femoral head and neck part. After
cementing is done, a calcar graft is placed, and the prosthesis is
sunk to the previously marked level with the version referred
from the intercondylar line. After the cement is set, the joint is
reduced. Sometimes cement is used to support calcar. Greater
trochanter reconstruction is done with the SS wires previously
passed. Additional k wires are sometimes used. Lesser
trochanter fragment if large is fixed with SS wire. Additional
ethibond sutures were used to reinforce GT reconstruction.

PEN was done on the traction table with a standard lateral
approach after attaining the reduction of fracture fragments.

Assessment of functional outcomes
Harris hip score (HHS) used.

Results

Twenty-two cases with PFN and 22 cases with
bipolar hemiarthroplasty (Fig. 1-3) were monitored
for 6 months, at 1 month, 3 months, and 6 months
and a comparison was conducted.

Bipolar hemiarthroplasty causes approximately 288
ml of blood loss, whereas PFN causes around 174 ml
(Table 1-2.)

After bipolar hemiarthroplasty, the patient began
weight-bearing within the mean time of 4 days and

was 69, whereas PFN was 59 as shown in Graph 1 and Table 4.
Atthe 6-month follow-up, the mean score was 76 for bipolar and
78 for PFN as shown in Table 5-7 and Graph 2.

Compared to the PFN, which had a duration of 67 min, the
average surgical time for bipolar hemiarthroplasty was 84.8 min,
which was greater than the PFN. The bipolar hemiarthroplasty
group had a maximum shortening of 2.5 cm, the PEN group had
a maximum shortening of 2 cm. One patient who underwent
bipolar hemiarthroplasty had the incidence of a medial cortical
fracture during surgery, which made up 4.5% of all cases. Two
patients (9.1%) had superficial suture site infection. Within 1
month, two patients (9.1%) had dislocations which were due to
a fall at home leading to the breakage of SS wires and GT
fragments. Overall complication was 13.6% excluding
dislocation due to fallsathome.

Among the patients who undergo PFNs, we encountered
several issues such as screw backout in 3 cases (13.6% ), reverse
Z effect in 2 cases (9%), screw penetration in 1 case (4.5%),
superficial infection in 1 case (4.5%), and bedsore in 1 case
(4.5%). Overall 36.1% complication.

Figure 2: Pre-operative X-ray Figure 3: Post-operative X-ray
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Discussion

In elderly patients with osteoporosis, who are at a higher risk
and mortality when they are diagnosed with the condition,
intertrochanteric fractures are difficult to treat because these
fractures can cause major complications with failure rates of
56% [4]. Fixation failure is associated with several hazards, one
of which is that it prevents early mobilization, which in turn
does not alleviate the morbidity that is associated with fractures
[14]. The hemiarthroplasty technique is an alternative way that
provides stability and the ability to bear one’s entire weight. In
our study, the most common mode of trauma was fall at home,
the same as quoted in the study by Siwach et al. [15] and Liang
et al. [16]. Evan’s method was applied to divide the fracture
pattern into different categories as also by Liang et al. [16],
Sancheti et al. [17], Gupta et al. [18], and Bassiony et al. [19].
The greater trochanter was repaired by Bassiony et al. [19] and
Kiran Kumar et al. [20] by the utilization of tension band and
cerclage wiring techniques. The greater trochanter is a vital
component for ensuring the hip joint remains stable, the same
principle of fixation was also carried by Liang et al. [16] It is
recommended that cement fixing be used to achieve rapid
healing and early stability of the implant [20]. Blood lost during
aPFN surgery was around 174 ml and the blood lost following a
bipolar hemiarthroplasty operation was roughly 288 ml. There
was a very small amount of blood that was lost throughout the
course of the experiment that was carried out by Pradeep et al.
[21], with the average amount being 67.4 ml and the maximum
amount being 250 ml. People who had bipolar
hemiarthroplastylost more blood than those who had PEN.

Based on our research, the 4th day after surgery was when most
people were able to walk. The results from Sancheti et al. [17]
said it took 3.2 days and were published in the journal.
Puttakemparaju and Beshaj [22] did a study and found that it
took 5.4 days. Ina study conducted by Agrawal etal., [23] it took
anaverage of 4.7 post-operative days for walking.

We encountered several issues among patients who underwent
PFNs, including screw backout in three cases (13.6%), reverse Z
effect in two cases (9%), screw penetration in one case (4.5%),
superficialinfection in one case (4.5%), and bedsore in one case
(4.5%). Overall, there were 36.1% complications.

68.2% (15) of bipolar hemiarthroplasty cases had no
shortening. Only 1 case (4.5%) had a shortening of 2.7 cm
which was the maximum. According to the findings of Sancheti
etal,, the average length reduction for 10 patients (27.02%) was
1.1 cm. As aresult of the outcomes of the study that was carried
out by Agrawal et al. [23], it was discovered that 16% of the
patients had a reduction in length that was <2 cm and 8% had a
reduction that waslarger than 2 cm.

In the 1st month after bipolar hemiarthroplasty, the mean HHS
was 69, whereas PEN was 59. At the 6-month follow-up, the
score was 76 for bipolar and 78 for PEN. In a study by Sahoo
[24], the bipolar arthroplasty group had significantly higher
HHS than the PEN group at 3 months, 12 months, and 24
months.

Barhoum et al. did a study in which he had mean HHS at 3
months was 73.26 + 10.5 in bipolar hemiarthroplasty and 68.48
+ 9.28 in the PEN group. There was an increase in HHS at
successive follow-up periods leading to comparable outcomes
withbothmodalities of treatment after 1 year [25].

Dr. Venkataraman found [26] that after 1 month, the mean
HHS for bipolar hemiarthroplasty was 61.4 + 3.75 and for PEN
itwas 52.1 +2.0S. After 6 months, the average HHS for the PEN
group was 79.65 + 1.5, but for the arthroplasty group, it was
79.95 + 1.82. During the first 1 month, patients who underwent
PEN had significantly lower scores than those who underwent
hemiarthroplasty (HHS, P = <0.001). The HHS at 6 months for
both groups were similar indicating good clinical outcomes in
the early post-operative period in terms of rehabilitation.

Primary hemiarthroplasty can be a good alternative for therapy
as it reduces post-operative complications such as pressure
sores, pneumonia, stiffness, and pseudoarthrosis, it enables
early mobilization, and provides excellent fixation.

Conclusions

Our study showed that by performing cemented bipolar
hemiarthroplasty in unstable intertrochanteric fractures, we
were able to prevent the problems commonly associated with
internal fixation. In addition, we could facilitate prompt
mobilization in geriatric patients, allowing them to regain their
pre-injury level of functioning and enhance their overall quality
of life. In conclusion, primary cemented bipolar
hemiarthroplasty offers a stable, pain-free, and mobile joint
with an acceptable rate of complications and improved early
recovery.

Clinical Message

In selected cases such as unstable intertrochanteric femur fracture, severely
comminuted intertrochanteric femur fracture, and osteoporotic intertrochanteric
femur fracture bipolar hemiarthroplasty is a better and valid option than internal
fixation modality such as PEN as it prevents complications due to failure of internal
fixation device in case of early weight-bearing. The patient can be mobilized to start
full weight bearing early. However, the bipolar hemiarthroplasty procedure in
unstable intertrochanteric femur fracture has a highlearning curve.

Itneeds:

« Ameticulous and stable reconstruction of the fracture greater trochanter to maintain
the abductor tension

« Reconstruction of femoral calcar

« Getting the proper femoral version

« Attainingacceptable limb length with adequate sinkage of the prosthesis in the canal

« Intraoperative stability.
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