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ABSTRACT

BACKGROUND: One of the more significant health issues that plague the elderly is proximal
femur fracture. For describing femoral neck traumas and directing surgical therapy, the
classification by Garden and Pauwel remained the standard. Total hip arthroplasty (THA) or
Hemiarthroplasty are promising therapies for achieving mobility in elderly people. The best
approach is still debatable; while THA improves function and relieves pain, it also lengthens
surgery and causes more loss of blood, both of which raise the chance of death. Left untreated,
a fracture at the neck of the femur leads to avascular necrosis, a non-union neck of the femur,
disability, persistent pain, and significant morbidity and mortality associated with it. There are
very limited studies in India on radiological and functional outcomes following standalone
cemented modular bipolar hemiarthroplasty hip.

AIMS AND OBJECTIVES: To use Harris hip score for functional assessment and
radiological outcome using the existence of articular surface erosion, superior and medial
migration, subluxation, and sclerosis after cemented modular bipolar hemiarthroplasty in
fractured Neck of Femur.

MATERIALS AND METHODS: AtR. L. Jalappa Hospital and Research Center, associated

with Sri Devaraj Urs Medical College, a prospective study was done among patients

hospitalized in the Orthopaedics ward with the neck of femur fractures from the Emergency
medical department and Outpatient department, affiliated to SDUAHER university meeting
the inclusion criteria between December 2020 to July 2022.

RESULTS:A t the 6th month follow-up, on assessment of Harris Hip score, 38.71% had an
excellent score, 58.06% had a good score, and 3.23% had a fair functional score.At the first
month follow-up, the radiological score was 41.94% excellent,and the rest, 58.06%, were good.

It remained the same at the 3rd-month and 6th-month follow-ups.




CONCLUSION:The results of the radiological examination were excellent and good in the
first month of the follow-up and remained the same in the third and sixth months. Through
successive follow-ups, functional scores, which were evaluated by the Harris hip score,

gradually improved. Our study reveals that modular bipolar cemented hemiarthroplasty

provides good radiological and clinical outcomes in older individuals having fractures of the

femoral neck and can be considered the preferred modality of care in such patients.
KEYWORDS: Neck of femur fracture, Bipolar Hemiarthroplasty, Harris hip score, cemented

replacement, Modular prosthesis
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INTRODUCTION

One of the more significant health issues that plague the elderly is proximal femur fracture.
The prevalence of co-morbidities in the senior population not only makes recovery time from
surgery longer, it also raises the danger of death and morbidity following the surgery.?The
reported rate of death following femoral neck fracture in geriatric patients is 9.6% in the first
30 days and rises to 30% in the following year. The precise rate, however, varies and may be
influenced by the type of fracture, previous functional level, and baseline health before the
accident.®>*®For describing femoral neck fractures and directing surgical therapy, the Pauwel
& Garden system of classifications have remained the standard.®While displaced fractures are
often treated with arthroplasty, nondisplaced fractures are mostly addressed by hip
preservation.*To prevent nonunion and avascular necrosis in subjects treated with screw
fixation, which has been found to be as high as 39%, arthroplasty is the main rationale for

treatment in elderly people with displaced fractures of femoral neck.’®

Hemiarthroplasty(HA) or total hip arthroplasty (THA) are indeed the preferred therapies for
mobility in elderly people. The best approach is still debatable; while THA improves function
and relieves pain, it also lengthens surgery and causes more loss of blood, both of which raise
the chance of death.>The design of a uni- or bipolar prosthesis is still up for dispute. Bipolar
articulation offers the potential to reduce movement at the prosthesis-acetabulum contact by

transferring some hip motion to the inner bearings of the prosthesis.®

There has been an increase in the frequency of proximal femur fractures globally over the past
20 years as the average population age has grown. In fact, it is anticipated that by the year
2050, there would have been 4.5 million hip fractures worldwide, up from 1.26 million in

1990.1°An older patient's proximal femur fracture can be a life-altering experience, taking away



from them their already possibly diminished capacity for self-sustainability. After a hip
fracture, only 40-60% of elderly people regain their pre-fracture level of mobility and ability

to do daily tasks within a year.!!

In a bipolar hemiarthroplasty, an extra inner bearing is positioned at the endoprosthetic head
component and stem interface. Theoretically, this design would minimize dislocation,
protrusion, and acetabular erosion. Additionally, it enhances hip functionality and preserves
the stability of the joint.1>!3 According to Attarian'*Subluxation and dislocation are quite rare
with bipolar prostheses because they have a self-aligning acetabular part that selects the proper
orientation on its own (a self-centering mechanism). Cementless fixation supports
physiological fixation and can lessen cardiovascular toxicity, however cemented fixation offers
the benefit of increasing initial strength of fixation in individuals with poor bone
quality.®®Cemented hemiarthroplasty may result in reduced periprosthetic fracture and
prostheses loosening in neck fractures of femur, but it also increases the risk of emboli and
lower cardiac output while the bone cement is being inserted.®On the other hand, uncemented
hemiarthroplasties has shorter time to complete and cause less intraoperative blood loss, but

have higher rates of postoperative prosthesis loosening.!’

Following molded cup arthroplasty, Harris Hip Score (HHS) was created as an outcome metric.
It is a disease and location-specific health-related quality of life (HRQoL) assessment by a
licenced healthcare practitioner. It was developed to provide hip impairments and treatment
options, an assessment methodology. The categories that are covered include pain,

performance, paucity of deformity, and the ability to move.*®



NEED FOR THE STUDY

Large portions of rural environments frequently have femur neck fractures. An untreated neck
of femur leads to avascular necrosis, non-union neck of femur, disability and persistent pain
and significant morbidity and mortality associated with it. The elderly are treated with
hemiarthroplasty because they have poor bone quality, limited healing capacity, and related
co-morbidities that may not merit additional procedures if the original osteosynthesis fails.
There are very limited studies in India on radiological and functional outcome following

standalone cemented modular bipolar hemiarthroplasty hip.
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AIMS AND OBJECTIVES

To analyze the functional results of a cemented modular bipolar hemiarthroplasty in a
fractured neck of the femur using the Harris hip score.

To evaluate radiological outcome of cemented modular bipolar hemiarthroplasty in fracture
Neck of Femur by assessing the presence of acetabular erosion, superior or medial

migration, subluxation and sclerosis.
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Gross anatomy of the hip joint

“The globular femoral head is cupped into to the acetabular or cotyloid hollow of the hip bone
to create a ball-and-socket synovial joint known as the hip. It is crucial to the locomotor
system's static and dynamic physiology. The head, neck, and trochanters are located at the
distal end of the femur. The subcapital sulcus is where the head joins the narrowed neck to
make up two-thirds of a sphere. The neck may move through a large range of motion before
impinging on the malleable labrum acetabulare since it is only 3/4" the equatorial
circumference of the head.The anterior inferior iliac spine (AIIS) is connected to the
intertrochanteric ridge of the femur via the iliofemoral ligament, which is the body's strongest
ligament. Excessive extension, abduction, and hyperextension are all prevented by the
pubofemoral ligament, ischiofemoral, and iliofemoral, respectively.?%192!

Figure 1:Spiral fibres, Ischiofemoral Ligament, Horizontal fibres, and the Hip joint from

behind 2

,H orizontal fibers

Ischiofemoral ligament



The cotyloid notch's apex and the femoral head's fovea are connected by the intracapsular
ligamentum teres, often known as the femoral head ligament.The ligamentum teres is the route
taken by the foveal artery, a branch of the obturator artery that supplies the femoral head in
newborns and young children.This proportionate vascular element of the blood flow to the
femoral head is small in adults. Lesions of the foveal artery and femoral head osteonecrosis

can arise from dislocations that cause ligamentum teres injuries”.?

Figure 2: Left Hip Joint, Femur, Ischium, Pubis, llium, Fovea Capitis, lliofemoral

ligament.??

Ant, inf.
iliac spine

Apksedl Fovea capitis

{schium

The medial glutes are crucial for enabling appropriate walking and lower limb functionality.
The adductor canal is located deep to sartorius muscle and spans from the trigone proximally
to the hip flexor hiatus distally. The adductor canal houses the saphenous nerve, vastus medialis
nerve, superficial femoral artery, and femoral vein. The main thigh neurovascular bundle can

pass via this adductor canal and go from the proximal to the distal thigh.%



Multiple concentric and eccentric muscle contractions, both voluntarily and unconsciously, are
required to create a smooth walk. When assessing the pathology of the hip's articular surface,

it is crucial to comprehend the synchronisation of muscle spasms that enable balanced

walking.?*

Table 1: Hip Flexors: %

Muscle Origin Insertion Innervation
Psoas major T12-L5 vertebrae Lesser trochanter Femoral nerve
Psoas minor T12-L1 vertebrae Iliopubic eminence L1 ventral ramus

Pectineus Pectineal line of pubis Pectineal line of femur Femoral nerve
lliacus Iliac fossa/ Sacral ala Lesser trochanter Femoral nerve

Table 2: Hip Extensors and External Rotators®°

Muscle Origin Insertion Innervation
Gluteus ITB, gluteal Inferior gluteal
[lium, dorsal sacrum
maximus tuberosity nerve
Obturator Ischiopubic rami, obturator
Trochanteric fossa | Obturator nerve
externus membrane

10



Table 3: Short External Rotators®®

Muscle Origin Insertion Innervation
Nerve to Piriformis (S2,
Piriformis Superior greater
Anterior sacrum posterior division of
trochanter
lumbosacral plexus)
Superior Nerve to obturator internus (L5-
Ischial spine Medial greater
gemellus S2, anterior division of
trochanter
lumbosacral plexus)
Obturator Ischiopubic rami, Nerve to obturator internus (L5-
Medial greater
internus obturator S2, anterior division of
trochanter
membrane lumbosacral plexus)
Inferior Nerve to quadratus femoris (L4-
Medial greater
gemellus Ischial tuberosity S1, anterior division of
trochanter
lumbosacral plexus)
Quadratus Nerve to quadratus femoris (L4-
Intertrochanteric
femoris Ischial tuberosity S1, anterior division of
crest
lumbosacral plexus)
Table 4: Hip Abductors®
Muscle Origin Insertion Innervation
Tensor fascia Iliotibial Superior gluteal
Iliac crest, ASIS
latae band/proximal tibia nerve
Gluteus [lium between anterior and Superior gluteal
Greater trochanter
medius posterior gluteal lines nerve
Gluteus [lium between anterior and Superior gluteal
Greater trochanter
minimus posterior gluteal lines nerve

11




Table 5: Hip Adductors®

Muscle Origin Insertion Innervation
Adductor Pubic ramus, ischial Linea aspera, adductor Obturator nerve,
magnus tuberosity tubercle Sciatic nerve

Adductor
Body of pubis Linea aspera Obturator nerve
longus

Adductor Body and inferior Pectineal line, Linea

Obturator nerve
brevis pubic ramus aspera

Gracilis Body and inferior Proximal medial tibia

Obturator nerve
pubic ramus (pes anserinus)

Movements of the hip

“When we talk about hip motions, we mean the femoral mobility in relation to the pelvis at the
midpoint of the hip joint. The hip has a large range of motion (ROM), allowing for rotation of
50 degrees, abduction of 70 degrees, extension of 10 degrees, and flexion of 120 degrees. The
hip has a larger range of motion (ROM) in the anterior and diagonal planes than most other
joints do during level gait.>The hip is flexed during the initial heel contact of a stance phase
before the hip joint extends till the end of the stance phase, where flexion begins. During
midstance, the hip starts to abduct till the conclusion of the stance phase before moving into

adduction until the gait cycle is complete.

In clinical gait analysis, the term hip joint angles refers to the three consecutive rotations
(Cardan angles) required to alter the alignment of the pelvis section to the position of the femur

segment. Hip internal-external rotation of the femur's longitudinal axis, hip adduction-

12



abduction around the posterior-anterior axis, and hip flexion extension along the pelvis medio-
lateral axis come next. Hip extension, abduction, and rotation are regarded as negative hip

angles, while hip flexion, adduction, and range of motion are seen as positive hip angles”.?

Biomechanics of the hip joint

“By applying straight forward mathematical techniques to the equilibrium of forces and
situations surrounding the hip joint, it is possible to estimate the effect of changes in joint
structure or different treatment techniques on the hip joint reaction force.?’The centre of
gravity, which exerts an equal amount of stress on both hips while the body is supported by
both legs, is located midway between the two hips. Standing on one leg causes the effective
center of gravity to move distally and away from the supporting leg because the non-supporting
leg is now part of the body mass pressing against the weight-bearing hip. The center of the
femoral head rotates as a result of this downward force. The activity of the abductor muscles
also creates a moment in the center of the femoral head, but this moment's arm is considerably
shorter than the effective lever arm of body weight.Thus, the abductors combined force must
be more than the victim's body weight. The ratio between the moment arms of the body weight
and the abductor muscle, or the lever arm ratio, significantly affects the magnitude of the
forces(a:b).?8Standard single-leg stance levels are 3 times bodyweight, or a level proportion of
2.52Walking transfers a substantial amount of body mass to the hip joint, but jogging, running,

and contact sports produce far larger pressures”.

The joint reactive force, which is the compressive force felt at the femoro articular surface

articulation, is caused by the need to balance the body's expanding period arms with the tugging

of the hip abductors at the trochanter to maintain a level pelvis. The majority of the joint

13



reactive force is composed of the muscle forces utilized to level the pelvis while walking and

standing, with body weight making up a smaller fraction of it.*

This force has been reported to be anywhere from as 2 to 4 times the muscle mass in level
strolling and stair climb and some what greater during stair descent. Its magnitude changes
depending on activities like the solitary stride and phase of gait. During these activities, a strain
is also imparted to the femoral neck due to the proximal femur's geometric offset and

anteversion, which must be tolerated by the bone and calcareous tissues.®!

The stresses and contact areas felt at the joint surface can be significantly affected by changes
in the intrinsic skeletal stability of the hip. Although the literature has shown hip joint contact
loads that readily surpass 500% BW and reach up to 400-5000 N during routine exercises,
healthy people normally do not experience spontaneous fractures. However, ageing,
osteoporosis, or metastatic tumours can damage bone tissue to the point where spontaneous

fractures develop.®2

The femoral neck bends as a result of vertical pressure on the hip joint, creating tension at the
neck's superior surface and tension at the neck’s inferior side. Usually, the beginning of failure
is caused by tensile stresses at the superior aspect.>3Therefore, the superior lateral portion of
the subcapital area of the femoral neck is the location of fracture beginning most frequently
under vertical stress.**When compared to forces needed to cause a fracture from a vertical
impact loading, sideways fall forces are far smaller. When people fall sideways, they are more

likely to get trochanteric or basi cervical fractures=°

14



Fracture neck of femur

Femoral neck fractures are an example of intracapsular hip fractures. The femoral neck
connects the femoral head and shaft. The hip joint is made up of the acetabulum and the femoral
head. The junctional positioning of the femoral neck makes it susceptible to fracture. The
femoral head's blood supply, which passes through the femoral neck, must be considered in
displaced fractures.*®Older individuals are more likely to have low-energy trauma, which might
include either directly or indirectly processes. A fall onto the iliac crest or a forceful eversion
of the lower extremity that impinges the femur neck into the posterior lip of a acetabulum are
instances of direct mechanisms. When muscular forces are higher than the strength of the

proximal femur, indirect processes occur.®

Anatomy and physiology

The femoral neck, which forms an angle of about 127° between the femoral head and the shaft,
is radiographically outlined by tensile and compressive trabeculae, which often form the ward
triad as a region of low trabecular density.®*¥The calcar femorale is a crucial contribution to
stability and offers vertical strengthening of the trabecular bone**Therefore, a proper reduction
of the calcar femorale is essential for the surgical intervention of a femur neck fracture. The
trabecular structure deteriorates with age, and stabilizers like the calcar femorale suffer
corresponding structural integrity loss. Hip fractures are most commonly caused by low power
falls, which occur more frequently as people age. The superolateral cortex of the femoral neck
experiences compressive force during such falls, which is thought to be the primary cause of
femoral neck fracture damage“®*!Increased diameter and thin cortex of the femoral head, as
well as osteoporosis, all increase the vulnerability to buckling.*?43

“Both the femoral head's cellular coverage, which deteriorates with age and thus restricts the

influx of osteoprogenitor cells after a femoral neck fracture, and the vascular supply of the
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femoral neck, which can be easily disrupted by fracture displacement or increased intracapsular
stress, are crucial for bone healing. In adults, just 20% of the femoral neck's surface is covered
with cellular periosteum.** The primary blood vessels that supply the femoral head are the
retinacular arteries, which arise from the deep stem of the median circumflex femoral artery,
as well as the round ligament arteries™4°

Figure 3: Bony and vascular anatomy of the proximal femur4
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Disrupted retinacular arteries, the femoral head's primary blood supply, have a strong
correlation with the onset of post traumatic femoral head necrosis.*’All retinacular arteries

seem to be damaged in Garden Type IV fractures as a consequence of extensive dislocation#®

Anatomical Classification
Femoral neck fractures are classified as subcapital, transverse, and basicervical fractures based
on where they occur. The transverse-cervical femoral fracture, which occurs more frequently

than 86% of the time, is very common in older patients.*8
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Garden’s classification:

The Garden classification, which was first presented by R.S. Garden in 1961, is the one that is
most frequently used. Femur neck fractures are divided as non-displaced (Garden types I and
I1) and displaced traumas depending on the fracture displacement as shown on an AP
radiograph (Garden type Ill and IV). Garden types Il depict complete fractures without
displacement, Garden types Ill and IV indicate complete fractures with partial and complete
displacement respectively, and Garden types | describe fractures that are incomplete.*®

Table 6: Garden’s classification for femoral neck fractures:>°

Non-displaced or
Type Description
displaced

Incomplete fracture with valgus impact, damage of the lateral
I Non-displaced
cortex, but preservation of the medial cortex

Il | Complete and undisplaced fracture Non-displaced

Change in the angle of the trabeculae indicates a complete
11 Displaced
fracture and partial displacement.

Complete displacement, complete fracture, and parallel
v Displaced
trabeculae orientation
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Figure4:Non-displaced (Garden types I and I1) and dislocated (Garden types 11 and 1V)

proximal femur fracture are classified by Garden's system.*°
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Pauwels classification:

The biomechanical forces that apply pressure to the fracture line are the focus of the Pauwels
classification. Type I refers to a compression force that predominates and has a fracture line
that is up to 30 degrees from the horizontal. Shearing strain is present in type I, and the fracture
line is between 30° and 50°. Fracture lines in type 111 are 50 degrees or greater. When shearing
force predominates and is accompanied by a sizable quantity of varus force, fracture
dislocation and varus collapse are more likely to occur. >

Although its use is presently limited, authors continue to allude to it and frequently misinterpret
it. The reasons for this misunderstanding are mostly related to the extent of fracture line

inclination in Grades 111 and 11 of the categorization.>
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Figure 5: Classification according to Pauwels 52
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The only widely used worldwide classification system is the AO/OTA classification, which
stands for ArbeitsgemeinschaftfiirOsteosynthesefragen. A plain radiograph's description of the
position, dislocation, and quantity of fracture lines serves as the basis for this current
categorization system. The femoral neck has the classification 31B according to AO/OTA. Its
intricacy prevents it from being used in standard clinical procedures.>

Figure 6: AO/OTA Classification 53
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Older categories may only apply to a small percentage of patients (Pauwels) or, in the instance
of Garden, are still commonly used but have questionable validity. The major factors in
deciding on therapy and indicating the likelihood of problems are whether the fracture is

intracapsular or extracapsular (lower cervical), as well as whether it is displaced or not.>*
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Epidemiology

A rise in the share of the old population has also occurred throughout Asia, along with an
increase in urbanisation and an increasing average life span. According to predictions, by 2050,
more than half of these fractures will mostly show up in Asia as a result of shifting global
population dynamics. Although the exact cause of this geographical location is not fully
understood, potential explanations include genetic factors, a loss in physical activity, an aging
population, a deterioration in bone mineral density, and outside factors including diet as well
as vitamin D levels.>>The Indian population is distinct from other populations throughout the
world in a variety of respects, making it more susceptible to generalised osteoporosis and
osteoporotic hip fractures. In addition to age, menopause, and alcohol consumption, other
factors that affect peak bone mass include diet, smoking, and physical exercise.>®

Etiology

The most of hip fractures in the older population are caused by falls. Among the many factors
that raise the likelihood of falls in the elderly population are a tendency of falls, abnormal
stride, the use of walkers, loss of balance, neurodegenerative diseases, and anti - epileptic

medications.®’

Risk factors

Black people have a stronger proximal femur due to more advantageous geometric factors such
a lower hip axis length (HAL) and a bigger femoral neck cortex.”® Due to their shorter HAL
and smaller neck-shaft angle, Additionally, Asian women have a two fold higher risk of hip
fractures than White women (NSA).>°Osteoporosis is mostly to blame for the rise in femoral
neck fracture incidence rates with ageing.°Hip fracture risk factors include widespread
calcium and vitamin D inadequacy, disregard for osteoporosis, alcohol use, smoking, low

levels of physical exercise, obesity, and immigration status.*®
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Disease course & natural progression

Conservative patient care is still debatable when it comes to femoral neck fractures. A small
percentage of individuals, though, are ruled unfit for surgery. Less is recognized about the
normal course and prognosis of these individuals. It is commonly believed that those who
receive non-surgical treatment do poorly, high degrees of discomfort, restricted movement, and

a high frequency of issues. In addition, a high level of mortality is thought to be a factor.5!

Clinical presentation

Individuals with dislocated femoral neck injuries frequently have groin and thigh discomfort,
are non-ambulatory, and their lower extremities shorten and rotate externally. However,
patients who have impacted or stress fractures of the femoral neck can not exhibit any
deformity and possibly be able to support weight. Attempts to move the hip range of motion
frequently result in discomfort, along with pain from axial compression and soreness to groin
palpation. When it comes to the reduced fracture that typically affects elderly people, a

thorough medical history is crucial.®

Diagnosis

Lateral and Anteroposterior projection xrays of the affected proximal femur, as well as an
anteroposterior projection of the bilateral pelvis, should be included in the radiographic
examination of a probable hip fracture. An nondisplaced femoral neck injury may be displaced
as a result of a frog view lateral position, which is contraindicated.®?As it removes the natural
femoral neck anteversion, an internal rotated position of damaged hip might be useful to better
define the fracture pattern and select further recommendations. Particularly in the presence of

an femoral shaft fracture, a thin-slice computed tomographic scan can aid in the detection of
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neck fractures.®3The imaging technique of choice nowadays for identifying fractures that are
not visible on conventional radiographs is magnetic resonance imaging.%

Figure 7: Femoral Neck fracture®

Morbidity, mortality associated complications

Elderly patients frequently experience a life-altering event with a fractured neck of the femur,
losing their already possibly diminished capacity for self-sustainability. Only 40-60% of
elderly individuals who suffer hip fractures regain their pre-fracture level of mobility and daily
activity ability within a year.'*Generally speaking, research findings presenting aggregate basic
activities of daily living (ADL) results at various time intervals after hip fracture show that,
compared to before the injury, 40-60% of persons are independent in basic ADLs.!'After a
year, 20% to 60% of people who were autonomous in self-care duties like dressing and cleaning
themselves before the fracture need help with these activities.®*Following a hip fracture, 10-

20% of patients in high-income nations are institutionalized.!
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Management

Surgery is the main form of treatment for femur neck fractures. While CRIF is routinely
performed on patients between the ages of 20 and 50, the management of geriatric patients with
intraarticular femoral neck fractures is heavily influenced by local conditions, patient
characteristics, personal preferences, and the surgeon's level of expertise. Patient care is solely
determined by personal opinions, not by analysis of the literature.®®6’Treatment options for
femoral neck fractures include hemiarthroplasty, complete hip replacement, and
osteosynthesis. When treated conservatively, there is an 83% probability of subsequent fracture
dislocations in individuals with more than one illness above the age of 70, making surgery the
preferred course of action for these individuals. The biological age of the patient, who is
healthy and active, should be considered to select the implant type. In healthy older patients,
the paradigm has shifted away from hemiarthroplasty and toward complete arthroplasty due to
the high functional needs and younger biological age relative to the biological age referred to
as the golden-ager.The benefits of hemiarthroplasty include a quicker recovery period and a
lesser risk of dislocation.®%69

HISTORY

In 1940, Moore and Bohlman developed hemiarthroplasty following the resection of a femoral
head giant cell tumour. In the years since, it has also been used to treat femoral neck fractures.
It had the unique qualifications: The collared, solid, linear, perforated stem with, polished
unipolar head is intended for use in non-cemented applications.’®"*

According to Thompson, between 1946 and 1953, the Judet brothers created a short-stemmed
endoprosthesis that was first composed of acrylic. The light bulb prostheses was a short-
stemmed metal prosthesis created by Thomson in 1950. The prosthesis was constructed from
stainless steel or titanium. Because of its narrow stem, which makes it challenging to obtain

stability within the femur, it is now routinely used in conjunction with cement. These were

23



quickly replaced by intramedullary prosthesis with longer stems.”?The Austin Moore
replacement was introduced about the same time. This replacement had a shoulder and a
femoral stem with fenestrations to prevent rotation in the femoral canal. " Early in the 1950s,
McKeever and Collison created bipolar endoprostheses using metal cups lined with Teflon put
atop a femoral endoprosthesis made by metal in an effort to better the outcomes with
conventional unipolar endoprostheses.”*Giliberty and Bateman separately created the first
bipolar endoprostheses in 1973, employing high-density polyethylene coated cups that were

secured firmly onto to the head of the femur.”

The uncemented and cemented prosthesis which are Austin-Moore and Thompson's
respectively are frequently referenced in the bulk of published material on hemiarthroplasty
results. Meta-analyses commonly compare complications and results between these historical
hemiarthroplasties and more modern prostheses since they are frequently classified in the same
category. The recent developments are 81 CPT stems, 50 Exeter Trauma stems (ETS)

(monoblock), 228 Lubinus stems, 68 Corail stems, 43 Meretes stems,.”

Cemented modular bipolar hemiarthroplasty in fracture Neck of Femur

Bipolar implant was first utilised for hip reconstruction in 1974 by James E. Bateman and
Gilberty. It was mostly used for femoral neck nonunions, aseptic necrosis, and new fractures
in elderly patients.”® The outer and inner headshells of the acetabulum made up the two surfaces
that made up the bipolar implant. Therefore, a bipolar implant is one in which movement
happened in two articulations. Bipolar prosthesis, which consists of a polished femoral head
prosthesis and ultra-high molecular weight polyethylene (UHMWPE) bearings that joins with
the head of a standard femur component, was developed to alleviate the issues with

monopolar’’
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Figure 8: Bipolar prosthesis

The Monk-Duopleet Hip Prosthesis includes a polyethylene cup that is capped by a cap made
of titanium or stainless steel and an exterior diameter range of 41 to 57 mm. The femoral stem
is available Thompson type or Austin Moore type, with a size of up to 250 mm, and can be
implanted with or without acrylic cement. The acetabular component can be separated using a
specific separator while the prosthesis is still in place, allowing the hemiarthroplasty to be
upgraded to a total replacement hip if necessary in the future.”®Dr. Talwalker was the person
who worked on bipolar prostheses the most in India, and his work was particularly well suited
to the country's squatting customs. His prosthesis consisted of a single piece, a stainless steel
head held in a cup made of high density polyethylene. The stem of the Talwalkar prosthesis is
157mm in length, 8mm in thickness, and is made of stainless steel AIS 316. Fenestration is not
required to be present in the stem. It features a lengthy neck measuring 35.0 mm in length, a
neck shaft angle of 125 degrees, and a diameter of the neck about 19.00 mm. It also has a
vertical shoulder that rests on the medial calcar. The inner bearing has a 26 mm diameter. The
acetabular or outer cup, which goes with the acetabulum, is in contact with the inner surface of
the inner bearing. High Density Polyethylene (HDPE) covers the acetabular cup's interior
surface, while stainless steel AIS 316 makes up the outside. The acetabular cup can range in

size from 37 to 53mm.”
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The most basic of the available prostheses like the Indian bipolar version and the Monk bipolar
prosthesis is attached to the outer metallic cup and UHMWPE insert complex via an Austin
Moore type stem. Modern, enhanced bipolar prostheses have a modular stems that can be long,
dense, fenestrated, absorbent, conventional, or press appropriate. Additionally, a smaller
diameter head (made of metal/ ceramic) that enables neck length modification.

Figure 9: Modular bipolar prothesis
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A small head on a bipolar prosthesis articulates with a polyethylene cup, while a larger metallic
head linked to the cup's outer side articulates with the acetabulum. Movement occurs in either
of the two expressions at any given moment, spreading stress from daily activities. This
character is meant to reduce component wear as well as stress in the acetabulum region.88Due
to a dual design, the bipolar HA has the potential to reduce acetabular wear. The possibility of
polyethylene wear, which might eventually lead to mechanical loosening, as well as the chance
of developing inter-prosthetic dissociation in some bipolar systems, which would need
resurgery, are possible drawbacks.8?Dissociation, nevertheless, seems to be uncommon in
contemporary bipolar surgical systems.

The surgical technique used to access the femur and the application of cement are additional

variables that might affect the frequency of dislocations.
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APPROACH

The posterior approach to the hip was made popular by Moore in the 1950s. The method
preserves the abductor muscles while exposing the condyle and femur surgically.®The femur
and acetabulum can be exposed extensively as needed, which is another advantage. The
incision is made distal to the trochanter, focused on the femoral articular surface distal to the
trochanter, bending 6 cm toward posterior superior iliac spine, in lateral decubitus posture. The
muscle is bluntly dissected through the short external rotators once fascia latae has been
removed. When the gluteus maximus is abducted with a Charnley retractor, the sciatic nerve is
properly protected since it travels straight posterior to the small external rotators. The short
external rotator cuff muscles and piriformis are tenotomized, labelled at their insertion
exposing the posterior joint capsule. Capsule is incised disclosing the femoral head and neck,
once piriformis has been identified. The delivery of femoral head is by internally rotating the
hip, followed by femoral neck osteotomy. Hohmann retractors are used to visualize the glenoid
cavity and femur articulation after the osteotomized bone has been removed, allowing

sufficient exposure for the reconstruction.®
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Figure 10:The posterior technique is used for retractor implantation and acetabular
exposure. Short external rotators are retracted with the aid of tagging suture, which
drapes them over the sciatic nerve.®*
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Figurell :Posterior approach:Position of the operative limb. Hohmann retractors used

to elevate the proximal femur during preparation®

After reconstruction, either direct repair to soft tissues in the proximal femur are used to restore
the shorter external rotators and subsequent capsule.

Effectiveness in terms of outcome

After the unipolar HA, acetabular degradation occurred at a higher rate (20% vs. 5%),

according to Hedbeck et al. Additionally, the finding that individuals with acetabular erosion
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had a tendency towards decreased functions and lower HRQoL after one year may indicate
deterioration in future in the unipolar prostheses.®33 individuals with bipolar replacements
were compared to modular unipolar replacements in a short-term randomised research of
Cornell et al.® Bipolar group had improved range of motion and mobilized more quickly, even
though there was lack of change in scores at 6 month review.The same group is tracked in a
related follow-up research of Inngul et al. at a 4-year research. In comparison to unipolar, the
bipolar group experiences improved HRQoL results after the first two years following
surgery.®In comparison to the unipolar, the bipolar group also demonstrated a delay in
acetabular erosion. Jia et al. confirmed that patients with bipolar implants had comparable or
better results in terms of function, pain, and quality of life, but Yang et al. reported that there
was a significantly lesser rate of acetabular erosion in the bipolar prosthesis group (1.2%)
comparison to a unipolar group (5.5%).8”88Excellent outcomes clinically and a lower rates of
revision with cemented bipolar systems have been demonstrated by Mak et al. The long-term
outcomes in the setting of displaced neck of femur fractures are contrasted with THA, which
is linked to increased morbidity perioperatively.®

It has shown excellent clinical results and low revision rate with the cemented bipolar system.
In the context of displaced fracture neck of femur, the long-term results can be compared with
THA which is associated with higher perioperative morbidity

Cemented bipolar hemiarthroplasty provides advantages over uncemented bipolar
hemiarthroplasty in terms of reduced postoperative discomfort, a lower risk of postoperative
complications, and improved mobility, according to Khan et al. After cemented bipolar
hemiarthroplasty, long operating time and higher blood loss intraoperatively are common
complications.®*The results of metaanalysis by Azegami et al., which combined quasi-RCTs
and 8 RCTs (the methodological quality of 2 studies received 4 out of a possible 12 points for

quality), showed that cemented hemiarthroplasty produced superior functional results and
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reduced postoperative discomfort.® A prospective research revealed that compared to
uncemented bipolar hemiarthroplasty, cement bipolar hemiarthroplasty had a superior
functional result, greater mobility in the recovery of postoperative hip function, less residual

discomfort, and fewer implant-related problems.

Advantages and disadvantages
Advantages:81:8993.94
e The bipolar implant's design allows for inter-prosthetic mobility between the inner and
outer heads, which results in less persistent discomfort and improved function when the
prosthesis is cemented.
e For patients who are younger and more active, this putative mechanical advantage leads
in minimum acetabular degradation without running the danger of dislocation.
e The benefit of a modular bipolar hip prosthesis is that it may be adjusted for differences
in limb length during surgery.
e The use of bipolar prostheses also reduces acetabular erosion over the long run.
Disadvantages:8289.939
* Inserting cement into the proximal femur's medullary canal enhances the operation's
morbidity and raises the possibility of cardiovascular collapse. The possibility of polyethylene
wear, which might eventually lead to mechanical loosening, as well as the possibility of inter-
prosthetic dissociation in some bipolar HAs, which would call for open reduction, are possible
drawbacks. The bipolar prosthesis often costs more than unipolar implants.
« If the bipolar prosthesis dislocates, closed reduction may not work, necessitating open
reduction.
*The possibility of wear particles from the bearing surface causing osteolysis is another

possible drawback.
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« According to certain research, the prosthesis becomes a unipolar implant immediately after

fixation. This is because the motion occurring at inner bearing stops.

Harris hip score

It is a joint-specific score with 10 components encompassing functional activities, deformity,
discomfort, hip range of motion, and function, is completed by both the doctor and the patient.®
The domain of Pain contributes 44 points. Gait and everyday life activities are subcategories
of function. The motion is divided based on usefulness, and the range of motion are then
multiplied by a specified index factor to determine the ROM score. The total scoring for ROM
is then calculated by summing the index scores and multiplying them by 0.05. The Harris Hip
Score consists of the domains Pain, Function, Deformity and ROM, and gives a maximum of

100 points in the total score (Harris 1969)
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Table 7: The Harris Hip Score 8

Category Points
Pain
None 44
Slight, occasional 40
Mild, normal activity 30
Moderate, activity concessions 20
Marked, severe concessions 10
Totally disabled 0
Range of motion (ROM)
Full 5
Partial* 4
Limited* 2
Gait/limp
None 11
Slight 8
Moderate 5
Unable to walk 0
Gait/support
None 11
Cane for long walks 7
Cane, full time 5
Crutch 4
Two canes 2
Unable to walk 0

Gait/distance

Unlimited 1

6 blocks 8

2 or 3 blocks 5

Indoors only 2

Bed and chair 0
Function/stairs

Normal 4

Normal with banister 2

Any method 1

Unable 0
Socks and shoes

Easy 4

With difficulty 2

Unable 0
Sitting

Any chair 1 hour 5

High chair 2 hour 3

Unable to sit ' hour 0
Public transport

Able 1

Not able to use 0
Deformity*

Absence of all 4 4

Presence of 1 0

Total score: /100

*ROM: no specific instructions for definition of partial ROM. For the purposes of this study,
partial ROM was when either hip flexion was 115° or internal rotation was 15°. If both
limitations were present this was scored as limited ROM. Deformity: the presence of 1 of the
following 4 deformities led to a O score in this category: less than 10° abduction, leg length
discrepancy 3.18 cm, flexion contracture 30°, or leg fixed in 10° internal rotation in

extension.!8
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The two primary factors, which were also given the most weight, were pain and function (44
points and 47 points, respectively). Deformity and range of motion both obtained 5 and 4 marks
since they are rarely of main concern. A score of 70 or less is regarded low, 70 to 80 fair, 80
to 90 good, and 90 to 100 excellent. With an 8% change in score, a 4 point difference is the

smallest clinically significant difference®

Functional assessment by Harris hip score for cemented modular bipolar
hemiarthroplasty in Neck of Femur fracture

Patients over 60 with traumatic displaced femoral neck fractures were randomly assigned into
receiving either a cemented unipolar prosthesis or a cemented modular bipolar prosthesis in
this randomised prospective research, and it showed mean HHS in bipolar group which was
significantly higher at three months (77.72.) than in the unipolar group (75.84.2). HHS at 6
months was 82.02.5 in unipolar group and 80.92.8 in bipolar group (p-value >0.05). The mean
HHS for the unipolar group and bipolar groups at 12-month follow-up were 83.2 1.2 and 83.1
2.2, respectively, which was not significant statistically (p value >0.05). The mean HHS of the
unipolar and the bipolar groups, respectively, were 85.52.4 and 85.22.8 at last follow-up of 24
months, however these values were not significant statistically (p value >0.05). The research
discovered that bipolar hemiarthroplasty initially had a better functional outcome in terms of
mean HHS, but after a longer follow-up, we were unable to discern any benefit of group with
bipolar hemiarthroplasty over unipolar hemiarthroplasty for elderly patients with femur neck
fractures.**When intracapsular femur neck fractures were assessed for the functionality of
cemented bipolar hemiarthroplasty, they ranged in age from 50 to 80. Ravi Kumar et al. found
excellent outcomes in 70%, good results in 20%, fair results in 10%, and poor results in 0% of

cases finally at 6 months.®
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Mean Harris hip score in the last follow-up at 12 months was 85.83 7.54. A study of senior
patients (60 years of age) undergoing cemented bipolar hemiarthroplasty for femur neck
fracture revealed that 42.5% had outstanding outcome, 37.5% acceptable, 12.5% fair, and
7.50% had bad outcomes.®’Mal et al. found an outstanding clinical and radiological outcome
when they used bipolar hemiarthroplasty following long-term follow-up in a retrospective
assessment of single design bipolar hemiarthroplasties. At an average follow-up of about 13.1
years, the mean Harris hip score for pain was 40.6 of 44. With range about 8.2-18.3 years.

Most of the patients, they said, were still pain-free.°

Radiological outcome of cemented modular bipolar hemiarthroplasty in fracture Neck of
Femur by assessing the presence of acetabular erosion, superior and medial migration,
subluxation and sclerosis.

The bipolar prosthesis lessens acetabulum erosion and protrusion due to motion in between
metal head and polyethylene cover as well as movement in between metal cup and the
acetabulum (outer bearing). Additionally, size and length of femoral head can be changed to
create a THA .%After a bipolar hemiarthroplasty, there is a chance of developing cotyloiditis,
by scraping the prosthesis hard head on the acetabulum's articular surface which is soft
according to the study by Moon et al.*® The acetabular cartilage's estimated mean linear
deterioration was found to be 0.23 0.0107 mm/yr. The duration of the prosthesis real
articulation with the acetabular cartilage determines how much deterioration occurs.'®Garden
stage 111 or IV displaced fracture patients, 80 years of age or older were randomly assigned to
receive a cemented Exeter HA with a unior bipolar head. Early follow-ups revealed a more rate
of acetabular erosion who had unipolar hemiarthroplasties, with a difference that was

statistically significant at 12 months followup (unipolar 20% and bipolar 5%, p = 0.03). No
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discernible changes noted at the 24 and 48 months follow-ups, however the frequency of

acetabular erosion increased in the bipolar groups at further follow-ups.®

Femoral stem tilt along distal length discrepancies were comparable between the groups,
according to Barshan et al. study on trying to compare the clinical and radiological outcomes
of displaced femoral neck fractures handled with bipolar or total hip arthroplasty (THA) in
older patients. Stem migration less than 2 mm seen in 6.3% of THA patients and 9.1% of
bipolar patients. 4.5% of the bipolar group had a 1 mm radiolucent line in femoral stem zone-
7, but THA did not show this. 9.1% of the bipolar group had acetabular erosion of less than 2
mm; and no acetabular cup wear in the THA group. However, 1-mm radiolucency in zone- 2
was seen in 12.6% of THA patients. While component was vertically displaced 2 mm, even in
the 12.6% of cases where the angle changed by 2° (12.6%), mean acetabular component angle
in the THA group was 37.9° (ranging 30°-50°). No horizontal displacement seen. In both
groups, heterotopic ossification manifested. Grade 1, grade 2, and grade 3 of heterotopic
ossification was observed in 19.0%, 4.8%, and 14.2% of patients in the bipolar group,
respectively. Grade 3 and grade 4 of heterotopic ossification, however, were only seen in 38.5%
and 7.7% of THA, respectively. Between the groups, the rate of heterotopic ossification was

comparable. 0t

Movement occurs at the point of the prosthesis head joins with acetabular cartilage after the
intra prosthetic movement is reduced and the articulation stiffens. It causes more motion
around the joint, which increases the rate of erosion. Such erosion causes the prosthesis to
migrate in the proximal or medial direction, increasing impairment and necessitating revision

surgery.’92At mid-term follow-up, there is a considerable rise in acetabular erosion as time
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following surgery is increased, but functional activity is often not considerably changed when

the erosion progress.1%

Figure 12: Grades of acetabular erosion.1%
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When the head of prosthesis was bigger than the real femoral head, Shah et al. discovered a
substantial raise in the quantity of superior acetabular erosion after bipolar hemiarthroplasty
(P-value 0.039). When system was bigger than the actual femoral head, the medial acetabular

erosion also increased, but the trend was not found to be statistically significant.1%2

Mak et al. reported an outstanding funtional and radiological outcome with the use of the
bipolar prosthses in a retrospective assessment of single design bipolar hemiarthroplasties. In
long-term follow-up, 3.7% of total patients had acetabular erosion averaging to 6.2 years. Due
to erosion, none of the patients needed to be revised.®® No occurrence of acetabular
protuberance, stem subduction, heterotopic new bone formation, or articular surface erosion in
the subjects during the follow-up, according to a prospective study evaluating radiographic
outcome of bipolar hemiarthroplasty of patients over 60 who had intra-capsular fractures in the

femoral neck after being operated on with cemented bipolar hemiarthroplasty.%
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Figure 13: Bipolar hemiarthroplasty used to repair the femoral neck fracture. Press fit
and cemented (top left panel) (upper right panel). Bipolar hemiarthroplasty

complications that need complete hip arthroplasty include luxation (bottom left panel)

and protrusion of the acetabulum (lower right panel).%

In their controlled randomized study comparing clinical and radiological results between
contemporary cemented with uncemented hydroxide ions apatite coated stems after a year in
patients treated surgically for a neck of femur fracture, Inngul et al. discovered no much
difference was seen between the cemented and uncemented groups in regard to heterotopic
ossification or acetabular erosion.'®It appears that the short- and semi functional results are

not significantly impacted by acetabular erosion.®

37



Acetabular cartilage degeneration and joint space reduction were seen in 14% of people in the
fixed hip group and 4% of cases in the bipolar group, with a significant statistical difference
(P 0.05). In the bipolar group, the superior and medial migration in the acetabulum were,
respectively, 0-1.6 mm and 0-1.0 mm (average of 0.5 mm and 0.7 mm). In the fixed-head
group, they were 0-12 mm (average of 3.4 mm) and 0-8 mm (average of 3.0 mm), respectively.
The superior and medial migration showed statistical significance between the two groups (P
0.05). In three cases with Austin Moore prostheses, calcar resorption or subsidence was
detected very early about four months after surgery. In the fixed-head group, there were two

occurrences of acetabular protrusion, but not one in the bipolar group. X7

Recent Studies:

In a prospective observational research, Sharma et al. (2022) examined 50 senior patients (age
60 years) who had cemented bipolar hemiarthroplasty. At the conclusion of 12-month period,
40 of the 50 patients were still alive. On followup, 42.50 percent had great outcomes, 37.50
percent had good, 12.50 percent had acceptable, and 7.5 percent had bad outcomes. They came
to the conclusion that, when considering the complication rates, elderly with neck of the femur
fractures who underwent cemented bipolar hemiarthroplasty had good outcomes in terms of

pain-free motion, daily activities, and independent activities.%’

In a prospective trial, Ramasamy et al.(2022)assessed the outcomes of bipolar hemiarthroplasty
in older patients with neck fractures. Three uncemented implants were used throughout the
majority of the procedures. 43 patients over 50 years old were examined, of whom 90.69% had
neck fractures and 9.31% had fractures of trochanter. Cemented implants were used by 93%.
50% of the subjects had a Harris hips ROM score of 5, whereas 42.5 and 7.5% had a score of

4 and 3, respectively. 40% of participants had excellent functional scores, 45% had good
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scores, 7.5% had fair scores, and 7.5% had bad scores. Only 5% of subjects had a radiolucent
zone larger than 2 mm, and 2.5% had prosthesis subsidence greater than 5 mm. An effective
alternative for treating a fractured neck of femur in geriatric patients with several comorbidities
is a bipolar hemiarthroplasty. Each participant experienced an adequate functional outcome in
terms of normal daily activities, a shorter hospital stay, less discomfort after surgery, and fewer

postoperative problems. It is applicable to routine clinical practise.%®

Shah et al. (2022)conducted a retrospective investigation of acetabular erosion following BHA
based on the assessment of diameter difference between implanted cup and femoral head at a
minimum follow-up of 10 years. They looked back on 117 hips who had undergone BHA for
femur neck fractures. Bipolar cup size > real head was present in group A, equal head size was
present in Group B, and small cup size was present in Group C. According to the study, a
larger-sized cup speeded up the acetabulum'’s superior cartilage deterioration following BHA,
as a result, an ideal cup size should be taken into account while having BHA done on older

individuals.10?

In their study, Kumar et al. (2022) examined individuals with femoral neck fractures who had
hemiarthroplasty utilising a lateral approach and a modular bipolar prosthesis (Hardinge
approach). The average was 39.46 using Oxford Hip Score, which indicates that joint is
functionally good and that additional therapy may not be necessary. The average score for
forgotten artificial joints was 83.46, which indicates a high level of forgetfulness. Following
surgery, the patients extremely high Forgotten Joint and Oxford Hip Scores indicated that they
had regained or maintained their independence and were doing well. This further suggests that

hemiarthroplasty performed in approved situations provides a satisfactory functional result and
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a long-term treatment for these fractures despite improvements in surgical methods and

implants for osteosynthesis.*%®

In a prospective research of twenty two instances of neck of femur fractures, Arun KN et al.
(2021)110 were evaluated and analysed the outcomes of the care of neck of femur fracture
using cemented modular BH. At 1-year follow-up evaluation with the Harris Hip Score,
36.36% received a Excellent rating, 50% a Good rating, 9.09% a Fairr ating, and 4.54% a Poor
rating. There was no indication of prosthesis subsidence, distal migration, radiolucent zones,
or loosening at the conclusion of the final follow-up. The study found that bipolar cemented
modular HA for displaced intracapsular neck of femur fractures provides multiple benefits,
good functional outcomes, and few problems. These findings are comparable with that of
earlier studies. They recommended more research of a bigger sample size and an extended
study duration to better understand the long-term outcomes of cemented modular bipolar

hemiarthroplasty-1

Elmenshawy et al. (2021) did a comprehensive evaluation of pertinent literature. Uncemented
hemiarthroplasty, according to the research, was linked to considerably reduced loss of blood
(p = 0.0001), a reduced recovery period (p = 0.0001), fewer infections (p = 0.03), a decreased
likelihood of developing heterotopic ossification (p = 0.007). However, compared to patients
who had cementless implantation, individuals who had cemented hemiarthroplasty
experienced considerably less postoperative thigh discomfort (p 0.00001). According to the
available data, compared to cemented implantation, uncemented bipolar hemiarthroplasty
provides faster operating times, reduced blood loss, less surgical site problems, and a similar

risk of systemic issues and secondary surgeries.!'!
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Wang et al. (2021) examined the results of cementing and uncemented hemiarthroplasty for
patients with neuromuscular illness who had femoral neck fractures. According to the study,
both arthroplasties can effectively repair femoral neck fracture in individuals with

neuromuscular illnesses throughout the course of the next several years.!2

In order to examine the effectiveness of cemented and uncemented hemiarthroplasty for the
treatment neck of femur fractures in geriatric patients, Li et al. (2021) carried a systematic
study. The meta-analysis includes eleven RCTs. According to this meta-analysis, cemented
hemiarthroplasty may be the optimal option for treating elderly individuals with unstable
femoral neck fractures.!'3

In a prospective randomised research, Khan et al. (2021) evaluated the mechanical and also
radiological outcomes of cemented unipolar and modular bipolar HA in the setting of displaced
neck of femur fracture in an elderly group. The bipolar group had a better functional outcome
in terms of Harris Hips Score, the study revealed, despite the absence of a statistically
significant distinction in the functional result between the two groups after 3, 6, 12, & 24
months of follow-up. Unipolar hemiarthroplasty of hip takes less time to perform and is
statistically significant when compared to bipolar hemiarthroplasty. %

In a retrospective and prospective investigation, Ravi Kumar et al. (2021) evaluated the clinical
success of cemented bipolar HA in patients with intraarticular femur neck injuries aged 50 to
80. Most patients who had cemented modular bipolar hemiarthroplasty experienced good to
exceptional functional outcomes. As a result, Cemented Modular Bipolar HA is a secure and
efficient modality for femoral neck fractures for people ranging in age from middle-aged to
0ld.%

For Intracapsular femoral neck fracture treated with cemented bipolar hemiarthroplasty in 30

individuals over the age of 60., Chhabra et al. (2020) evaluated the functional success of the
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procedure. The study found that, despite having several co-morbidities, bipolar prosthesis is a
safe alternative for managing femoral neck fracture in older patients with satisfactory

recovery.!04

In an observational,comparative research by Singh et al. (2020), 52 elderly subjects with neck
of femur fractures were split into two groups of 26, each of whom received cemented or
uncemented bipolar hemiarthroplasty. The study came to the conclusion that hemiarthroplasty,
both cemented and uncemented, is a suitable alternative for treating femoral neck injuries in
older patients. But it had been found that the group receiving uncemented hemiarthroplasty

had less issues and recovered faster than the group receiving cemented hemiarthroplasty.'4

In a comprehensive review of the literature, Anand Metri et al. (2020) compared BH outcomes
with UH outcomes for displaced femoral neck fractures. Although BH had a better clinical
outcomes in terms of hip functioning, long-term (for a year) outcomes were similar for both
groups. The findings show that BH is superior than UH in terms of acetabular degradation,
whereas BH is preferable to UH in terms of displacement and reoperation. Follow-up found
that the UH group had a greater rate of articular surface erosion, but this had no effect on the
final HHS, which was about 80.45% for bipolar patients and about 78.52% for unipolar

patients. In comparison to BH, UH is less expensive.1!®

Mak et al. (2019) conducted a retrospective assessment of 108 single-design BHA procedures
(a total of 105 individuals), all of which were performed in single facility on patients who had
displaced fractures before the age of 75, narrow femoral canals that precluded the use of a
monoblock implant, or who had tried unsuccessfully to treat a fracture internally. Five percent

of the patients needed additional surgery; two underwent debridement for infection, and four
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required revision total hip arthroplasty (THA) due to infection or aseptic loosening.There was
no case of realignment. Acetabulum erosion did not require correction. The survival rate for
15-years without revision for any causes was 93.1%, while the survival rate owing to aseptic
loosening was 97.1%. The trial with the cemented bipolar system had shown favourable
clinical outcomes and a low revision rate. The long-term effects of THA, which has greater
perioperative morbidity, can be compared to those in the setting of displaced neck of femur

fractures.®

In a systematic review Yoo et al. (2019) examined the probable effects of cement usage and
favorable pre-injury activity levels on the health outcomes of BHA in comparison to THA in
older patients with femur neck fractures. In comparison to individuals managed with
cementless BHA, Harris Hip Score was considerably greater in those treated with cementless
Total replacements. The dislocation incidence increased where THA was carried on older
subjects with femur neck fractures who were competent walkers before injury. Additionally,

uncemented THA was related to an increased dislocation rate than cemented.'1®

LACUNAE IN LITERATURE:

The gadget design features, the operating surgeon's experience and the implantation method,
and also unique patient characteristics of age, gender, weight, activity level, and general health,
may all have an impact on the results and durability of a hip implant. Understanding factor-
related progress and how changes to these factors encourage recovery after hip replacement is
crucial given the rising demand for hip arthroplasty and the rise in the number of revision
surgeries. The available literature is based on studies done at tertiary care centers and our study
aims to determine the functional and radiological outcomes of cemented modular bipolar

hemiarthroplasty in fractured Neck of Femur in the elderly in a rural setting.
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MATERIALS AND

METHODS



STUDY DESIGN: Prospective study
SOURCE OF DATA: Patients admitted in Orthopaedics ward from Outpatient department
and Emergency medicine department of R. L. Jalappa Hospital, part of Sri Devaraj Urs Medical
college, affiliated to SDUAHER university meeting the inclusion criteria.
STUDY PERIOD: December 2020 to July 2022
INCLUSION CRITERA:

e Patients aged above 60 years and diagnosed with femoral neck fractures.
EXCLUSION CRITERIA:

e Patients who are unwilling and unfit for surgery.

e Patients with pre-existing osteoarthritis of hip.
METHOD OF COLLECTION OF DATA
SAMPLE SIZE:
Kari Kantoetal™ had reported that the 83% of the subjects who underwent Bipolar
Hemiarthroplasty had regained ambulatory ability. Assuming alpha error of 5% (95%
confidence limit) and an absolute precision (d) of 15%. The minimum required sample size to
assess post-surgery ambulatory ability was estimated to be 31.

The sample size was derived from the following formula:

2 [T*
Sample size (n) = - (u2 D)

Z is the value for Confidence Interval

D is the absolute precision

P is the expected proportion and g=1-p

The sample size was calculated using OpenEpi software version 3.01 (Open Source

Epidemiologic Statistics for Public Health).
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METHODOLOGY

e All the patients were assessed by taking detailed history, clinical examination &
radiographic findings. A sample size of 31 was selected meeting the inclusion and
exclusion criteria.

e Patients have undergone cemented modular bipolar hemiarthroplasty via posterior
approach after pre-anesthetic evaluation.

e Post operative follow up was done at 1st, 3rd and 6th months. At the time of follow up
patient were assessed functionally and radiologically.

¢ Functionally patients were evaluated using Harris hip score.

¢ Radiologically patients were evaluated by the presence of acetabular erosion, superior
and medial migration, subluxation and sclerosis.

INVESTIGATIONS:

« CBC

« RFT

* HIV, HBsAg status

» Blood grouping and typing

« BTandCT

« ECG

RADIOLOGICAL INVESTIGATIONS
* Plain X-ray pelvis with bilateral hip AP
* Chest xray AP view
Statistical Methods
Radiological score and functional score were depicted as outcome parameters. Age, sex

(Male/Female), mode of injury etc. were denoted as the study relevant variables.
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Basic analysis of describing mean and standard deviation for continuous measurements,
frequency and percentage for categorical data. Bar chart, pie diagram etc., were used for
pictorial representation. Categorical outcomes comparison done between study groups with
Chi square test. P value < 0.05 was indicating significance statistically. Data analysis is done

by coGuide Statistics software, Version 1.0
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RESULTS



RESULTS

A total of 31 samples included into the study.

Table 8: Distribution of Age (years) (N=31)

Age Count Percentage
60-70 20 64.52%
70-80 7 22.58%

>80 4 12.90%

Among the study population, 20 (64.52%) participants were between 60-70 years age group, 7
(22.58%) were between 70-80 years, 4 (12.9%) were aged between >80 years. (Table 8 &
Figure 14)

Figure 14: Bar chart of Age groups (years) (N=31)

70.00% 64.52%
60.00%
50.00%

[<5)

(=]

£ 40.00%

jom

[<5]

< 30.00%

o
20.00%

22.58%
12.90%

60-70 70-80 >80
Age

10.00%

0.00%

49



Table 9: Descriptive analysis of Gender in the study population (N=31)

Gender Frequency Percentage
Male 12 38.71%
Female 19 61.29%

In the study samples, 12 (38.71%) participants were male and remaining 19 (61.29%)
participants were female. (Table 9 and Figure 15)

Figure 15: Bar graph ofGender in the study(N=31)
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Table 10: Descriptive statistics of Side in the study cases (N=31)

Side Frequency Percentage
Right 17 54.84%
Left 14 45.16%

In the study population, 17 (54.84%) participants had injury at right side and 14 (45.16%)
participants had left side. (Table 10 and Figure 16)

Figure 16: Pie chart of Side in the study population (N=31)

Side
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Table 11: Distribution of Mode of Injury in the samples studied (N=31)

Mode of Injury Frequency Proportion
Self-fall 23 74.19%
RTA 6 19.35%
Fall from height 2 6.45%

In the study population, 23 (74.19%) participants had self-fall mode of injury, 6 (19.35%)

participants had RTA and 2 (6.45%) participants had fall from height mode of injury. (Table

11& Figure 17)

Figurel7: Bar graph of Mode of Injury in the study population (N=31)
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Table 12: Garden's Stage distribution in our study participants (N=31)

Garden’s Stage Frequency Percentage
Stage 3 14 45.16%
Stage 4 17 54.84%

In the study population, 14 (45.16%) participants were in stage 3 and 17 (54.84%) participants

were in garden’s stage 4. (Table 12 and Figure 18)

Figure 18: Pie chart of Garden’s Stage in the study samples (N=31)
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Table 13: Descriptive stats of Presentation (hours) (N=31)

Presentation (hours) Count Proportion
<24 18 58.06%
24-48 12 38.71%
>48 1 3.23%

In the study population, 18 (58.06%) participants were taken <24 hours, 12 (38.71%)
participants were taken 24-48 hours and 1 (3.23%) participants were taken >48 hours
presentation. (Table 13 and Figure 19)

Figure 19: Bar chart of Presentation (hours) in the study population (N=31)
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Table 14: Descriptive analysis of Functional Score in the study population (N=31)

Functional Score Frequency Percentage

@ 1%t Month
Fair 7 22.58%
Poor 24 77.42%

@3 Month
Excellent 6 19.35%
Good 20 64.52%
Fair 5 16.13%

@6™" Month
Excellent 12 38.71%
Good 18 58.06%
Fair 1 3.23%

In the study population, at 15 month 7 (22.58%) participants had fair functional score and 24
(77.42%) participants had poor functional score. At 3" month 6 (19.35%) participants had
excellent, 20 (64.52%) participants had good and 5 (16.13%) participants had fair functional
score. At 6" month 12 (38.71%) participants had excellent, 18 (58.06%) participants were with

good and 1 (3.23%) participant reported fair functional score. (Table 14)
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Table 15: Descriptive statistics for Radiological Score (N=31)

Radiological Score Count Percentage

@15t month

Excellent 13 41.94%
Good 18 58.06%
@3 month

Excellent 13 41.94%
Good 18 58.06%
@6™ month

Excellent 13 41.94%
Good 18 58.06%

In the study population, at 1% month 13 (41.94%) participants had excellent radiological score
and 18 (58.06%) participants had good. At 3@ month 13 (41.94%) participants had excellent,
18 (58.06%) participants had good radiological score. At 61" month 13 (41.94%) participants

had excellent, 18 (58.06%) participants had good radiological score. (Table 15)
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Table 16: Comparison of Functional score 1%t month with Radiological score 15t month in

the study population (N=31)

Functional Score Radiological Score 1st Month Chi square
P value
1st Month Excellent(N=13) Good(N=18) value
Fair 4 (30.77%) 3 (16.67%)
0.86 0.4130
Poor 9 (69.23%) 15 (83.33%)

Among the cases reported excellent radiological score, only 4(30.77%) reported fair functional
score and from good radiological score also very less 3(16.67%) only reported fair functional
score at 1 month. The difference between functional score at 1% month and radiological score
1% month was insignificant because the P value was 0.4130. (Table 16)

Table 17: Functional score 34 month and Radiological score 3" month association in the

study population (N=31)

Functional Score Radiological Score 3"¥Month Chi square
P value
3rd Month Excellent(N=13) Good(N=18) value
Excellent 3 (23.08%) 3 (16.67%)
Good 9 (69.23%) 11 (61.11%) 1.23 0.5419
Fair 1 (7.69%) 4 (22.22%)

Among the cases reported excellent radiological score 3 (23.08%) reported excellent functional
score, 9 (69.23%) reported good functional score and only 1 (7.69%) reported fair functional
score and from good radiological score 3 (16.67%) reported excellent functional score, 11
(61.11%) reported good excellent score and 4 (22.22%) reported fair functional score at 3"
month. The difference between functional score 3rd month and radiological score 3rd month

reported to be insignificant statistically (P value 0.5419). (Table 17)
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Table 18: Association of Functional score 6" month with Radiological score 6™ month in

the study population (N=31)

Functional Score Radiological Score 6" Month Chi square
P value
6" Month Excellent(N=13) Good(N=18) value
Excellent 6 (46.15%) 6 (33.33%)
Good 7 (53.85%) 11 (61.11%) * *
Fair 0 (0.00%) 1 (5.56%)

Note: *Due to 0 in cells statistical test could not be applied

In the sample with excellent radiological score of 6™ month, 6 (46.15%) participants were with
excellent and remaining 7 (53.85%) were with good functional score. In good radiological
score participants of 6" month, 6 (33.33%) participants were of excellent, 11 (61.11%)
participants were of good and remaining 1 (5.56%) was with fair functional score. (Table 18)

Table 19: Descriptive analysis of Pain at Final Follow Up in the samples used in study

(N=31)
Pain at Final Follow Up Count Proportion
Mild 26 83.87%
Moderate 5 16.13%

Among the study population, 26 (83.87%) participants were having mild and remaining 5

(16.13%) participants were moderate pain at final follow up. (Table 19 & Figure 20)
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Figure 20: Bar graph of Pain at Final Follow Up in the study people (N=31)
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Table 20: Descriptive analysis of Gait at last Follow Up(N=31)

Gait at Final Follow Up Summary as count Percentage
No Limp 7 22.58%
Mild 22 70.97%
Moderate 2 6.45%

Among the study cases, 7 (22.58%) had no limp, 22 (70.97%) participants had mild limp and

remaining 2 (6.45%) participants had moderate limp at final follow up. (Table 20)
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Table 21: Descriptive analysis of Climbing Stairs at Final Follow Up in the study

population (N=31)

Climbing Stairs at Final Follow Up Frequency Percentage
Unable 3 9.68%
With support 20 64.52%
Without support 8 25.81%

Among the study population, 3 (9.68%) participants were unable, 20 (64.52%) participants
were able to with support and remaining 8 (25.81%) participants were Climbing Stairs without
support at Final Follow Up. (Table 21 & Figure 21)

Figure 21: Pie chart of Climbing Stairs at Final Follow Up (N=31)
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Table 22: Descriptive analysis of Ability to Put on Shoes Follow Up final time in cases of

study (N=31)

Ability to Put on Shoes at Final Follow Up Frequency Proportion
With ease 21 67.74%
With diffficulty 10 32.26%

Among the study population, 21 (67.74%) participants were with ease of ability to put on shoes,
10 (32.26%) participants were with difficulty in Ability to Put on Shoes at Final Follow Up.
(Table 22)

Table 23: Descriptive analysis of Ability to Sit on Chair at last Follow Up (N=31)

Ability to Sit on Chair at Final Follow Up | Frequency | Summary as Proportion

>1 hour 26 83.87%

< 1/2 hour 5 16.13%

Among the study population, 26 (83.87%) participants had >1 hour Ability to Sit on Chair, 5

(16.13%) participants had <1/2 hour Ability to Put on Shoes at Final Follow Up. (Table 23)

Table 24: Descriptive analysis of Walking Distance at Final Follow Upin the study

population (N=31)

Walking Distance @ last Follow Up Count Summary (Percentage )
Unlimited 2 6.45%
<l Km 25 80.65%
<500 m 4 12.90%
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Among the study population, 2 (6.45%) participants had unlimited walking distance, 25

(80.65%) participants had <1 km and 4 (12.90%) had <500 m walking distance at final follow

up. (Table 24& Figure 22)

Figure 22: Bar graph of Walking Distance at Final Follow Up participants of our study

(N=31)
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Table 25: Descriptive analysis of Ambulation at Follow Up of last time in our study

cases (N=31)

Ambulation at Final Follow Up

Summary (Frequency)

Summary (Percentage)

No Walker Support

27

87.09%

Walker Support

4

12.90%

Among the study population, 22 (70.97%) participants had no walker support, 9 (29.03%)

participants had walker support for Ambulation at Final Follow Up. (Table 25)
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DISCUSSION



DISCUSSION

Femur neck fractures are among the most prevalent problems affecting the hip joint. It is the
most frequent injury leading to morbidity and death in patients of geriatric age, which has
become more prevalent in older patients in recent years. The best way to treat femoral neck
fractures is still up for debate. Treatment options include complete hip replacement, unipolar
or bipolar hemiarthroplasty, and internal fixation techniques. The current prospective study is
designed to analyse the radiological outcome by looking for acetabular erosion, superior and
medial movement, subluxation, and sclerosis, as well as the clinical outcome of cemented
modular bipolar hemiarthroplasty in fracture neck of femur. The study includes all patients
hospitalised to the in patient ward of R. L. Jalappa Hospital and Research Institute who are

over 60 and have been diagnosed with femur neck fractures.

A total of 31 subjects satisfying the inclusion criteria are considered for the study. Sharma et
al.’s study included 50 older subjects who sustained femoral neck fracture managed with
cemented bipolar hemiarthroplasty.®” Ravi kumar et al. treated subjects between 50-80 years
of age with intracapsular femoral neck fracture with cemented modular BH.*®In the research
by Mohabey et al., 40 elderly people with surgically repaired displaced femoral neck fractures
were included, 20 of whom underwent cemented hemireplacement while the remaining 20
underwent uncemented hemireplacement.’’Adapureddi et al.’s study included 50 subjects
who have been diagnosed with intracapsular femoral neck fracture with age ranging between
55 to 85 years operated with modular bipolarhemiarthroplasty.'8A total of 43 patients among
which 90.69% with neck of femur fractures and 9.31% with trochanteric fractures were
analysed in Ramasamy et al.” study. Bipolar hemiarthroplasty was performed with 93%

receiving cemented implants, and 7% uncemented.®In a prospective study of 20 cases of neck
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of femur fractures, Rakshith Kumar et al. surgically treated all with modular bipolar

hemiarthroplasty.*t°

Majority of the study population in our study, 64.52%, are aged between 60-70 years, followed
by 22.58% aged between 70-80 years, and 12.9% aged >80 years. Sharma et al. had 90% of
the patients in the 60-69 age group with just 6% in the 70-79 age group and 4% above 80 years
of age.”’In Adapureddi et al.’s study, the age of subjects ranged from 55 years to 85 years with
an average age of 65 years.!*®The majority of (34.8%) study participants were aged between
71 years and 80 years, followed by 61-70 and 50-60 years age group was 30.2 and 18.7%,
respectively in Ramasamy et al.’s study.!%Rakshith Kumar et al.’s study included patients age

ranging from 50 to 92 years of age, with an average age of about 65 years.!®

Our study population had majority of females at 61.29% with 38.71% male subjects.As is seen
in our study, Sharma et al. also had majority of female patients at 80% in their study.®’The
gender distribution in Ravi Kumar et al.’s study is comparable with our study with 57% females
and 43% males.*®Mohabey et al. also had a preponderance of females over male patients with
55% females.!’As seen with the above studies, Adapureddi et al.’s study also had
predominantly females subjects at 62%. !Ramasamy et al. had 45.5% females and 54.5%
male population, in their research.!%Similar to our study, Rakshith Kumar et alstudy.'s
included 60% women and 40% men.!*°Low energy injuries can result in a femoral neck
fractures mostly in the elderly due to their severe osteoporosis, which has become one of the

primary hazards to the decrease of quality of life or mortality in the old, especially in females.
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Table 26: Gender distribution across studies

Study Male Female

Current study 38.71% 61.29%
Sharma et al.%’ 20% 80%
Ravikumar et al.® 43% 57%
Mohabey et al.**’ 45% 55%

Ramasamy et al.1% 54.5% 45.5%
Adapureddiet al.'*8 38% 62%

As regards to the side of the fracture, 54.84% had right femoral neck fracture and 45.16%, left.
In Sharma et al.’s study, 36% fractures were of left side and 64% were right side.®’In Ravi
Kumar et al.’s study 56.67% were left side fractures and 43.33% were right side
fractures.**Mohabey et al.’s study had 60% left side and 40% right side fractures.’'’In
Adapureddi et al.’s study, left side fractures (65%) were more common than the right.1*8In
Rakshith Kumar et alstudy.'s there was a modest left-sided fracture preponderance compared

to the right1*°

As is seen commonly in the elderly population, majority at 74.19% had self-fall as the mode
of injury, 19.35% had RTA and 6.45% had fall from a height as the mode of injury. Sharma et
al. reported that 16% had high energy trauma and 84% had low energy trauma in their
study.®’Similar mode of injury was seen in Ravi Kumar et al.’s study with 90% have slip and
fall injury and 10% RTA.%®As stated above, 97.5% of the patients in Mohabey et al research.'s
suffered minor trauma, with the majority of them slipping and falling on level ground or in
bathrooms and being unable to walk or stand as a result. Road traffic collision only included

one patient.!*'Likewise, Adapureddi et al.’s study also reported 70% of injuries sustained
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through trivial injuries.!®In the senior population, when impaired eyesight and a lack of
neuromuscular rhythm are issues, this is a fairly prevalent occurrence. RakshithKumar et al.
also reported 70% of injuries in their study population were due to accidental tripping and
falling with low energy trauma and 30% had RTA.!°

Table 27: Mode of injury across studies:

Study Low-energy trauma RTA High energy trauma
Current study 74.19% 19.35% 6.45%
Sharma et al.%’ 84% NA 16%
Ravi Kumar et al.% 90% 10% NA
Mohabey et al.*t’ 97.5% 2.5% NA
Adapureddi et al.*® 70% NA 30%
Rakshith Kumar et al.*9 70% 30% NA

NA: not available
Garden type 3 and 4 fractures are seen in our study population, with 45.16% having type 3 and
54.84% with Garden’s type 4. In Sharma et al.’s study, majority had Garden type 4 fracture,

followed by 40% with type 2 fracture, and 2% had type 1.%

On analysis of presentation to the ED after injury, 58.06% presented within 24 hours of the
injury, 38.71% in the 24-48 hours period and 3.23% took more than 48 hours to be seen in the
hospital. Majority of the patients at 21% took more than week after the injury to present to the
hospital in Sharma et al.’s study. Only 8% presented within 24 hours of injury, 12% in the 24-
72-hour period and 9% 72 hour to a week.®” According to Adapureddi et al., 15% of the patients
were admitted to the hospital during the first 72 hours to one week and 15% of the patients

appeared for treatment one week later and 15% of patients three weeks later.**In our country,
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it is a frequent occurrence for patients to delay the hospital visit resulting in a challenging post-
operative rehabilitation course.

Assessment of functional score is done using the HHS and at first month follow up, 22.58%
had fair functional score and 77.42% had poor functional score. At 3@ month follow up,
19.35% had excellent functional score, 64.52% had good and 16.13% had fair functional score.
At 6™ month follow up, 38.71% had excellent score, 58.06% had good score and 3.23% had
fair functional score. Our findings are comparable with that of Sharma et al.®’, Adapureddi et
al.}® and Ramasamy et al.'®® and Rakshith Kumar et al.}*°In Sharma et al. study, mean Harris
hip score at 12 months was found to be 85.83 7.54, with 42.50% receiving an outstanding score,
37.50% a good score, 12.50% a fair score, and 7.50% a bad outcomes. According to their study,
which supported ours, older patients with fractures of the femoral neck who underwent
cemented BHA saw satisfactory outcomes in terms of pain-free movements, movement range,
and return of normal daily activities.®” At the final followup of 6 months, the mean Harris hip
score in Ravikumar et al.’s study was 88 points with excellent outcomes were observed, in
70% subjects,good in 20% subjects, fair in 10% and poor in 0% subjects.®®In the research by
Adapureddi et al., Harris Hip Score at 1 year of follow-up was averaged to 85.68, with a max
score of 93 and a lowest of 65.8. So, overall 35% of people had excellent outcome, 45% got
good, 10% got fair, and 10% got poor outcomes*'8The total HHS at the end of 1 year ranged
from 55 - 97 in Ramasamy et al.’s study, 40% had excellent Harris hip scores, 45% good, 7.5%
fair, and 7.5% poor.1%At the lastl year follow up assessment with HHS, 30% achieved
‘Excellent’ outcomes, 45% achieved 'Good', 10% achieved ‘fair' and 15% achieved 'poor’

outcomes in Rakshith Kumar et al.’s study.'*°
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Table 28: Harris hip functional score across studies:

Study Excellent Good Fair Poor
Current study 38.71% 58.06% 3.23% 0
Sharma et al.%’ 42.40% 37.50% 12.50% 7.50%
Ravikumar et al.% 70% 20% 10% 0
Mohabey et al.**’ 15.79% 52.63% 26.32% 5.26%
Adapureddi et al.*® 35% 45% 10% 10%
Ramasamy et al.1% 40% 45% 7.5% 7.5%
RakshithKumar et al.*'° 30% 45% 10% 15%

At first month review, the radiological score was excellent for 41.94% and good for the rest
58.06%. It remained the same at the 3™ month and 6" month follow ups. In the research by
Sharma et al., there was no evidence of painful stem loosening, acetabular erosion, protrusion
acetabuli, or secondary OA during the study.®’Ravikumar et al. reported no cases of infection,
no cases of hip dislocation, no evidence of Heterotropic Ossification, Stem subsidence, Sciatic
nerve palsy, in any of the patients during the follow up period.*®Adapureddi et al. found no late
postoperative complications like erosion, dislocation, protrusion acetabuli, secondary
osteoarthritis, loosening, or periprosthetic fracture in their study.'*®There were 5% with a
radiolucent zone >2 mm around the prosthesis stem in Ramasamy et al.’s study at one-year
radiological follow up. Subsidence of prosthesis> 5 mm in 2.5%. 22.5% of patients had limb

length shortening.%®

At 6" month follow up, 83.87% complained of mild pain and 16.13% had moderate pain. Upon
gait analysis at 6™ month follow up, 22.58% walked with no limp, 70.97% had a mild limp and

6.45% had moderate limp. On assessing the ability of climb stairs, 64.52% are able to climb
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stairs with support, 25.81% without support and 9.68% are unable to climb stairs at 6 month
follow up. At 6™ month follow up, majority at 67.74% are able to easily put on shoes and
32.26% still had difficulty wearing shoes. Majority of the study population, 83.87% had the
ability to sit on a chair comfortably for an hour and more while 16.13% are able to sit for less
than half an hour in a chair at 6™ month follow up. Upon assessment of walking distance, 6.45%
are able to walk long distances, 80.65% could walk up to a kilometer and 12.90% could walk
less than 500 m at final follow up. By the end of six months, 87.09% required no walker support
and 12.90% needed walker support for ambulation. In the research by Ravikumar et al., the
majority of patients were able to do daily living activities on their own and needed little
assistance from others at the end of 6 months. Additionally, 90% of patients had recovered to
their prior functional state.®® No significant statistical difference between cemented and
uncemented groups in Mohabey et al. evaluation of limp (P = 0.088), capacity to walk (P =
0.439), or usage of walking aids (P = 0.270).1’ Adapureddi et alstudy.'s found that of all study
participants evaluated with regard to their satisfaction following the operation and capacity to
resume their pre-injury level of function, 35% were extremely satisfied,50% were somewhat
satisfied, and 15% were not satisfied.Harris Hip Score, an objective measurement, and the
degree of satisfaction, a subjective rating, did not correspond well.1*8Most of the participants
in Ramasamy et al.’s study had a reduced hospital stay, reduced pain, no major limp, immediate
mobilization, quick return to pre-injury level, and a higher quality of life.1%Rakshith Kumar et
al. reported 35% of their study population had a very satisfied result with regards return to pre-
fracture levels of activity, 50% had fairly satisfied result and 15% were not satisfied with the

procedure.

The primary hypothesis of the current study is that bipolar prosthesis with its additional

artificial articulation between the two components offers better stability and functions of the
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hip, and the cemented prosthesis helps in reduction of pain and improves mobility. Modularity
of prosthesis has the advantage of allowing for change in sizes of prosthesis, which aids in
maintaining limb length offset and soft tissue tension while also achieving the same anatomy
and biomechanics as a hip joint. Upon 6 month follow up after cemented modular bipolar
hemiarthroplasty via posterior approach, 38.71% had excellent functional score, 58.06% had
good score and 3.23% had fair functional score. Our study demonstrates that modular bipolar
cemented hemiarthroplasty gives good functional and radiological outcome in geriatric patients
with neck of femur fracture. This is in line with Sharma et al. study, which found that cemented
bipolar hemiarthroplasty offers positive outcomes in terms of movement range, painless
motions, return to day to day activities, and independent activities in older individuals with
neck of femur fracture while taking the complication rates into consideration.’’Ravikumar et
al. attributed the average results from their study to agerelated preoperative constraints in
movements and articular surface degeneration involving acetabulum.They concluded that
Modular cemented Bipolar Hemiarthroplaty as a management option demonstrated good to
excellent outcomes functionally with reduced complications in patients with these
fractures.®®*Mohabey et al. found no significant statistical difference (P = 0.589) in the
functional outcome between the cemented and uncemented groups. They concluded that both
cemented HA and uncemented HA are equally good in managing proximal femoral fractures
in older age groups.*’Overall, it was seen that 80% of the patients had an excellent or good
result in Adapureddi et al.’s study. The final functional outcomes, according to them, rely on
the patient's age, any related comorbidities, and the best postoperative rehabilitation. Despite
not being part of their study, they stated that their observations with modular bipolar implants
were noticeably superior to those using Austin Moore's devices.!*8Ramasamy et al. stated that
92.5% of the patients were classified as having a satisfactory to excellent result, and 7.5% of

the patients had a poor result in their study. They came to the conclusion that bipolar
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hemiarthroplasty is an effective treatment for proximal neck of femur fractures in the elderly
population based on their research.!%®®Qverall, 75% of the participants had an excellent or good

outcome in Rakshith Kumar et al.’s study.
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CONCLUSION



CONCLUSION

Garden stages 3 and 4 stage fractures are treated with modular bipolar cemented
hemiarthroplasty which resulted in excellent radiological score in 41.94% and good in the rest
at first month follow-up. It remained the same at the 3rd month and 6th month follow ups. We
noticed gradual improvement in the functional score as per Harris hip score through subsequent
follow ups. At 6th month follow up, among those with excellent radiological score, there is
good improvement in the functional score too with 46.15% having excellent functional score
and 53.85% had good functional score. Among those with good radiological score, at 6th
month follow up, 33.33% had excellent functional score, 61.11% had good functional score
and 5.56% had fair functional score. Our study demonstrates that modular bipolar cemented
hemiarthroplasty gives good functional and radiological outcome in elderly patients with

femoral neck fractures.
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Limitations and recommendations:

Limited sample size and non availability of extended follow up in this study pose limitations.
Due to very short followup, we could not remark on acetabular erosion in thelong-term. Further
investigation of long-term effects of cemented modular bipolar hemiarthroplasty in a larger
sample size is required. Harris Hip Score was employed in our study to assess the functional

outcomes. It is advised to use extra ratings when evaluating the functional result
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SUMMARY

Elderly individuals who have femoral neck fractures can suffer catastrophic injuries that need
both medical and surgical care and are extremely difficult for orthopaedic surgeons to cure.
About half of all hip fractures involve femoral neck, and the majority of these instances involve
older people following simple, low-impact falls. This is a prospective study on patients
admitted in Orthopaedics Ward at R L Jalappa Hospital treated surgically with cemented
modular bipolar hemiarthroplasty via posterior approach to evaluate the functional and
radiological outcome by assessing with Harris hip score. Majority of the patients in our study
are at 64.52% are aged between 60-70 years, followed by 22.58% aged between 70-80 years,
and 12.9% aged > 80 years. Garden stages 3 and 4 are the stages seen in our study population,
with 45.16% having stage 3 and 54.84% with Garden’s stage 4. At 6th month follow up, on
assessment of Harris Hip score, 38.71% had excellent score, 58.06% had good score and 3.23%
had fair functional score.At first month analysis, the radiological score was seen to be excellent
in 41.94% and was good in the rest 58.06%. It remained the same at the 3rd month and 6th
month follow ups. For femoral neck fractures, cemented modular bipolar hemiarthroplasty
offers a higher range of motion, pain relief, and a quicker return to independent activity with a
manageable complication rate. The system's value lies in its modularity, which is made possible
by its variously sized stems and neck, as well as in how easily it can be transformed into a total

hiparthroplasty without requiring the replacement of the femoral stem.
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SRI DEVARAJ URS ACADEMY OF HIGHER EDUCATION AND RESEARCH,

TAMAKA, KOLAR - 563101.

PROFORMA

TITLE: “TO EVALUATE RADIOLOGICAL AND FUNCTIONAL OUTCOME OF
CEMENTED MODULAR BIPOLAR HEMIARTHROPLASTY IN ELDERLY PATIENTS

WITH FEMORAL NECK FRACTURES”

e Patient’s Name:

o Age:

® Sex:

e QOccupation:

e Address:

e Contact no:

e Date of Injury:

® Mode of Injury:

¢ Date of admission:
e UHID.No:

® Diagnosis: (Garden’s classification )

e Treatment given on admission:

® Investigations :

Complete haemogram ,Blood urea, RBS ,Sr.Creatinine, BT, CT, ECG
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Chest X-ray,Plain X-ray AP view of the affected limb

e Associated illness :

e Plan:

e Date of surgery:

e Procedure done:

¢ |mplants used:

® |ntra operative complications if any:

® Post operative complications:

® Post operativemobilisation started at:

e Post operative weight bearing started at:
e Partial:

e Full:

e Follow up:

e Evaluated with AP view of pelvis — radiological assessment and harris hip score
e 15'month post op

e 3" month post op

¢ 6™ month post op

e Timing of examination :

e Method of examination :

RADIOLOGICAL ASSESSMENT :

Timing of assessment :

EXCELLENT No joint space narrowing
No medial migration

No superior migration
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No subluxation

No sclerosis

GOOD Joint space narrowing

No medial migration

No superior migration

Subluxation < 1/4th of head

Slight sclerosis

FAIR Complete loss joint space

Migration < 1cm

Subluxation > 1/4th diameter

No dislocation

Moderate pelvic reaction

POOR Complete loss of joint space

Migration > 1 cm

Dislocation

Pelvic discontinuity or severe sclerosis
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Harric Hip Soore

Pain (check ave)

[ None or ‘ignomes & (&4)

] Sight, occasional. no compromize In actvities (40)

2 Mid pain, no efiect on gverage actvities, rarely modenaie
DN W UNUS U 3CTVIRy, MRy take aspirn (30)

[ Moderate Pan, toierable but makes CONCession 0 pain.
Some Imitstion of ordinary activity or work. May regquire
Occaszional pan medcation stronger than aspirm (20)

) Marxed pain, serous Imitaton of activises (10)

] Totaty dsabled, Crippied, pain In bed, bedroden (@)

Lmp

L None (11)

L Sught (8)

) Mogerste (5)

] Severe (0)
Support

1 None (11)

[ Cane for 'ong waks (7)

0 Cane most of tme (5)

[ One crutch (3)

0 Two canes 2)

) Two crutches or not able © wak (0)
Dictance Waked

O Unimited (11)

[ Sx blocks (8)

[ Two or fyee blocks (5)

3 Indoors ony (2)

. Bed and crar onty )
strg

[ Comfortably In ordinary chair for one hour (5)

[ On 3 high chair %or 30 minutes (3)

3 Unabie to 3k comfortably In any char (@)
Enter public trancportation

0 Yes(1)

2 No (@)

At maximum period of follow up

Radiological assessment:

Harris hip score:

tart
£ Normaly wihowt using a iling &)
1 Normaly using 3 maling 2)

O I ary manner (1)
] Unable 1o do stairs (0)

Put on 2hoec and Scoke
O wWmnease d)

O Wen aficuty 2)
] Unabie (0}

Abcenoe of Deformity (Al y2s = & Le2z han 4 =0
Less than 30° fyed fexion contracture
Less than 10° fyed abauction
Less fan 107 Sxed rtemsl roftios n extenscn L Yo$
Limb length discrepancy esshan 32cm () Yes

Range of Motion (" dc stes ~ormal
Fiexion (" 140%)
Abducton ("&0%)
Aoducton ("40%) s
Extemal Rotation ("40°)
Intena Rotston ("40") _______

Range of Motion Soaie
219 -300° (5) er-100 Q)
161°-290" &) 3*-80° (N
101° - 160° (3) 0*-30° @)

Range of Motion Soors

Total Harric Hip Score

O Yes
0 Yes (

Overall the patient has functional outcome
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SRI DEVARAJ URS ACADEMY OF HIGHER EDUCATION AND RESEARCH,

TAMAKA, KOLAR - 563101.

PATIENT INFORMATION SHEET

STUDY TITLE: “TO EVALUATE RADIOLOGICAL AND FUNCTIONAL OUTCOME
OF CEMENTED MODULAR BIPOLAR HEMIARTHROPLASTY IN ELDERLY
PATIENTS WITH FEMORAL NECK FRACTURES”
Study location: R L Jalappa Hospital and Research Centre attached to Sri Devaraj Urs
Medical College, Tamaka, Kolar.
Details- Patients diagnosed with fracture neck of femur admitted in orthopaedics ward from
opd and casualty at R.L.J. HOSPITAL AND RESEARCH CENTRE, attached to SRI
DEVARAJ URS MEDICAL COLLEGE, TAMAKA, KOLAR

Patients in this study will have to undergo routine Blood Investigations: -CBC, BT, CT,

Blood grouping, RBS, RFT,HIV, HBsAg status,.Radiological investigation:Plain x-ray

of pelvis with bilateral hip-AP view.
Please read the following information and discuss with your family members. You can ask
any question regarding the study. If you agree to participate in the study we will collect
information (as per proforma) from you or a person responsible for you or both. Relevant
history will be taken. This information collected will be used only for dissertation and
publication.
All information collected from you will be kept confidential and will not be disclosed to any
outsider. Your identity will not be revealed. This study has been reviewed by the Institutional
Ethics Committee and you are free to contact the member of the Institutional Ethics
Committee. There is no compulsion to agree to this study. The care you will get will not
change if you don’t wish to participate. You are required to sign/ provide thumb impression

only if you voluntarily agree to participate in this study.
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CONFIDENTIALITY

Your medical information will be kept confidential by the study doctor and staff and will not
be made publicly available. Your original records may be reviewed by your doctor or ethics
review board. For further information/ clarification please contact

Dr. VISHNUDHARAN.N.R (Post Graduate),

Department Of ORTHOPAEDICS,

SDUMC , Kolar

Mobile No: 9965432334
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SRI DEVARAJ URS ACADEMY OF HIGHER EDUCATION AND RESEARCH,

TAMAKA, KOLAR - 563101

INFORMED CONSENT FORM

TITLE: “TO EVALUATE RADIOLOGICAL AND FUNCTIONAL OUTCOME OF
CEMENTED MODULAR BIPOLAR HEMIARTHROPLASTY IN ELDERLY PATIENTS
WITH FEMORAL NECK FRACTURES”

I, aged ,after

being explained in my own vernacular language about the purpose of the study and the risks
and complications of the procedure, hereby give my valid written informed consent without
any force or prejudice cemented modular bipolar hemiarthroplasty in elderly patients with
femoral neck fractures which is a surgical procedure to be performed on me. The nature and
risks involved in the procedure have been explained to me to my satisfaction.

| have been explained in detail about the Clinical Research on “TO EVALUATE
RADIOLOGICAL AND FUNCTIONAL OUTCOME OF CEMENTED MODULAR
BIPOLAR HEMIARTHROPLASTY IN ELDERLY PATIENTS WITH FEMORAL NECK
FRACTURES” being conducted. | have read the patient information sheet and | have had the
opportunity to ask any question. Any question that | have asked, have been answered to my
satisfaction. | consent voluntarily to participate as a participant in this research. I hereby give
consent to provide my history, undergo physical examination, undergo the operative procedure,
undergo investigations and provide its results and documents etc to the doctor / institute etc.
For academic and scientific purpose the operation / procedure, etc may be video graphed or

photographed. All the data may be published or used for any academic purpose. I will not
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hold the doctors / institute etc responsible for any untoward consequences during the
procedure / study.

A copy of this Informed Consent Form and Patient Information Sheet has been provided to
the participant.

Signature/Thumb impression & Name of patient Signature & Name of Pt. Attender
Relation with patient:

Witness:

Signature & Name of Research person /doctor:
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Mal Ri
30 70-80 e ght Fall Stage 3 <24 Poor Fair Good Good Good
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Fem | Ri
31 60-70 ale | ght Fall Stage 4 24-48 Poor Good Good Excellent Excellent
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Good Mild Mild Unable >1 hour with ease <1 Km NO WALKER SUPPORT
Excellent Mild No Limp with support >1 hour with ease Unlimited NO WALKER SUPPORT
Excellent Moderate Mild Without support >1 hour with ease <1 Km NO WALKER SUPPORT
Good Mild Mild Without support >1 hour with ease <1 Km NO WALKER SUPPORT
Excellent Mild Mild with support >1 hour with ease <1 Km NO WALKER SUPPORT
Good Mild No Limp with support < 1/2 hour with ease <1 Km NO WALKER SUPPORT
Excellent Mild Mild with support >1 hour with ease <1 Km WALKER SUPPORT
Good Mild Mild with support < 1/2 hour with diffficulty <1 Km WALKER SUPPORT
Good Mild No Limp Without support < 1/2 hour with ease Unlimited WALKER SUPPORT
Good Moderate Mild with support >1 hour with ease <1 Km NO WALKER SUPPORT
Excellent Mild No Limp with support >1 hour with diffficulty <1 Km WALKER SUPPORT
Excellent Mild Mild with support < 1/2 hour with diffficulty <1 Km NO WALKER SUPPORT
Good Moderate Mild with support >1 hour with ease <1 Km WALKER SUPPORT
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Good Mild Mild with support >1 hour with ease <1 Km WALKER SUPPORT
Good Mild No Limp with support < 1/2 hour with ease <1 Km NO WALKER SUPPORT
Excellent Mild Mild with support >1 hour with ease <1 Km NO WALKER SUPPORT
Good Mild Moderate with support >1 hour with diffficulty <1 Km NO WALKER SUPPORT
Good Mild Mild Without support >1 hour with diffficulty <500 m NO WALKER SUPPORT
Good Mild No Limp with support >1 hour with diffficulty <1 Km WALKER SUPPORT
Good Mild Mild with support >1 hour with diffficulty <1 Km NO WALKER SUPPORT
Excellent Mild Mild with support >1 hour with ease <1 Km NO WALKER SUPPORT
Good Mild Mild Without support >1 hour with diffficulty <1 Km NO WALKER SUPPORT
Excellent Moderate Mild with support >1 hour with ease <1 Km WALKER SUPPORT
Good Mild Mild Unable >1 hour with ease <500 m NO WALKER SUPPORT
Excellent Mild Mild Unable >1 hour with ease <500 m NO WALKER SUPPORT
Good Mild Moderate Without support >1 hour with diffficulty <1 Km WALKER SUPPORT
Excellent Mild No Limp with support >1 hour with ease <500 m NO WALKER SUPPORT
Good Mild Mild with support >1 hour with ease <1 Km NO WALKER SUPPORT
Excellent Mild Mild Without support >1 hour with ease <1 Km NO WALKER SUPPORT
Good Mild Mild with support >1 hour with diffficulty <1 Km NO WALKER SUPPORT
Excellent Moderate Mild Without support >1 hour with ease <1 Km NO WALKER SUPPORT




