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Need for Computerized Automated Machine
(CAM) for finding THR issues in Patients
Sandhya Tatekalva, M.Usha Rani
Abstract:Over time within the overwhelming majority of cases,
total hip replacement permits individuals to measure a lot of
active lives while not enfeebling hip pain. [34]. In due course,
however, a hip replacement can fail due to various factors. To
reliably identify the signs of joint instability from Radiographs in
those who have undergone Total Hip Replacement by means of
Image Recognition algorithms to help monitor long term fate of
the implant. Patient attrition at year two of the follow-up is very
high, the main reason being easy accessibility to high quality
health care. A CAM would help in screening patients who may
need further intervention.
Keywords:Computerized Automated Machine, Automated
Machine, Finding THR Issues, Issues in THR Patients.

I.

Knowledge Discovery in Databases (KDD)
The main objective of the KDD is extraction of
information from large databases by utilizing data mining
algorithms to mine deemed information as per edge
measures by utilizing a database in addition with any
preprocessing, sub inspecting, and a changing database .

INTRODUCTION

Marius Smith-Peterson from Boston, Massachusetts,
United States of America (USA) fitted molded glass over
the ball of patients‟ hip joints then the history of THR in
1925 started. In 1961, Sir Charnley from England
demonstrated long-term success by using a prosthetic
implant attached to bone with self-curing acrylic cement
[37].
Total Hip Replacement (THR) surgery by the orthopaedic
surgeon tends to replace the affected hip joint with an
artificial implant. The implant often made from ceramic,
polymer or metal components. Total Hip Replacement
(THR) is done when there are no options left to relieve from
pain except surgery.
There may be many complications after THR like
loosening, subsidence and Anteversion. The main long term
complication is loosening. Loosening will result in the need
for a second joint replacement if not detected soon, such a
surgery is called „Revision Surgery‟. The national health
system, UK, estimates that before the expected life span of
the implant fixation, around 10% of the THR patients
require revision surgery.
1.1 Computerised Automated Machine (CAM):
CAM is an Expert System that is designed for solving
complex problems by following the if-then rule rather than
through conventional procedures. Expert system works
based on the reasoning about the knowledge [1].
A CAM is a kind of knowledge-based system; it follows
the knowledge-based architecture. Inference engine and
Knowledge base are the sub-systems of a Knowledge-based
system.

Fig.1: Knowledge Discovery in Databases
The sequence of finding and interpreting patterns from
data may be repeated according to the pattern.
• The end-user should have a relevant knowledge
about the application domain.
• Creating a target data set: The data samples and data
variables should be analyzed in order to create a
target dataset.
• Data preprocessing and cleaning deals with Noise
removal, to gather required information for noise
recognition, Methods to handle missing data patterns
and Contribution for time sequence analysis.
• Data selection is Selecting the appropriate features
for data representation according to the task and
Applying noise removal techniques to minimize
effective number of variability.
• Data Categorizing is the process of classifying data
by using techniques like regression, clustering, etc.
• Formulating data mining algorithm(s) for Process
selection to be used for data patterns, Finalizing on
appropriate parameters and methods and Matching
the data mining method with the KDD process
selected.
• Data mining is Adopting data representation methods
such as trees, regression, clustering, etc.,.
• Evaluating processed patterns.
• Consolidation of the knowledge base.
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The KDD methodology joins Data Collection,
preprocessing, classification, and Visualization.
1.2 Image Processing
Image processing is processing of images with logical
tasks by using any type of signal processing for which the
input is a solitary image, an arrangement of images or a
video [2]. Most picture handling frameworks incorporate
isolating the individual color planes of an image and treat
them as two-dimensional signals and applying standard
signal processing techniques to them [3]. Images are also
arranged as three-dimensional signals with the third
estimation being time or the z-axis.
The technique of image processing framework is
classified as Analog image processing and Digital image
processing.
II. ANATOMICAL AND MECHANICAL BASIS OF
THR

Fig.3: Anatomy of Hip Joint: Cross-Section View
Attached to the rim of the acetabulam is the fibro
cartilaginous labrum, which is highly susceptible to tears,
contributing the most notorious reason of hip arthroscopy
[9]. Most basic labral tears happen at the intersection
between the labrum and the atricular ligament. The
acetabular labrum is exceptionally critical for joint
dependability and for compartmenting synovial liquid inside
the inward compartment of the hip. Vascular supply to the
labrum is from the obturator, inferior and superior gluteal
arteries[14].

The surgeon can approach the anterior side of the hip by
approaching from the front side. Hence Hip surgery is done
without even muscle separation and the surgeon can very
well operate through the inter muscular plane, thereby
sparing the gluteal musculature. Such a refined approach has
evolved over many years with improvements in medical
technology which has resulted in adoption of protocols for
Hip replacement surgery. These techniques are very helpful
for performing minimally invasive procedures these days.
2.1 Normal Hip Anatomy
Anatomically, Hip is a ball and socket attachment kind of
joint, fusing the hip bone socket and the femoral head.

Fig.2: Anatomy of Hip Joint
Articular cartilage provides a cushioning effect to the
joint which enables smooth movement, by avoiding friction
[5]. Thin fibrous tissue called “synovium membrane” lines
the joint, which secretes the synovial fluid which again is
useful for avoiding friction during mobility. Capsular
ligaments enable joint stability. Pathologies of the hip joint
has increased later and more extensive significance through
the fields like Sports Medicine due to its particular nature.
2.2 Bone Anatomy
Acetabulum is formed by contributions from ilium,
ischium and pubis which fuses completely by around late
teenage [8]. It has a lunate formed artifular ligament which
suits the fat filled acetabular fossa in the middle, which is
lined by synovial film.
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Fig.4: Femoral neck angle (Normal), Coxavara (angle
decreased), Coxavalga (angle increased)
Femoral neck is situated between the head and the shaft
and is surrounded by annular ligament (Fig.3). The head
suits fovea capitis in the middle, where the ligamentumteres
is connected, which assumes a job in joint nourishment.
Articular ligament encompasses the femoral head.
The neck shapes an edge of roughly 125°with the pole. It
diminishes from 150° during childbirth to 125°in adulthood.
In coxavalga, the point is expanded to 130° and decreased to
120° in coxavara (Fig. 4). The anteversion is demonstrated
by a coronal line drawn through the knee and the femoral
head which is regularly around 15°.
Region around the femoral neck is increasingly
defenseless to wounds, for example, breaks or
disengagement which will most normally lead to avascular
corruption because of damage to vein in the
ligamentumteres, medullary waterway or the anastomosis
around the joint framed by average circumplex and medial
circumplex femoral supply routes.
III. IMPLANT COMPONENTS FOR SURGERY
Implants used for artificial hip joints [10] comprise of the
base part made basically of ceramic and the socket segment
which is of plastic, artistic or metal. These inserts can be
either encroached into the bone and the bone is additionally
permitted to develop around or they can be fixed and
solidified. Now and then a blend of both be utilized.
Selection of both of the three strategies depends basically on
the obsessive sort in individual bone.
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IV. IMPLANT TYPES [11]:

Fig.5: Types of Implants
The function of implants is to reestablish the ideal
essential capacity of the regarded fragment of the bone. The
hip framework inserts involve the femoral segment and the
acetabular segment.
4.1 Femoral Components
The selection of femoral components depends upon three
features namely:
a) Achieve prosthesis with the length achieved by the
modular femoral head. Proper selection of vertical
height has to be ensured to achieve optimal height
and flexibility of the femoral neck.
b) The horizontal or medial offset which is estimated as
the separation between the focal point of the head of
femur and a line drawn through the hub of the distal
stem part. Lacking rebuilding of this segment could
prompt the shortening of abductor musculature along
these lines prompting limp, bone impingement or
disengagement.
c) Anterior offset or form of the femoral neck which
speaks to the introduction of the neck part and is
signified as either anteversion or retroversion.
Rebuilding of this part is essential as it is
exceptionally indispensable in accomplishing the
soundness of the prosthesis. Regularly the femur has
around 10 to 15 degrees of anteversion with
connection to the coronal plane. Satisfactory
adaptation with the utilization of prosthesis can be
accomplished by pivoting the part inside the femoral
canal.
d) Sizes and shapes of all the three parameters in
particular head of femur, breadth of head: neck
proportion and that of femoral neck decide the scope
of hip development, impingement between the
femoral neck and the acetabular edge and
furthermore strength. Failure of appropriate
determination could prompt separation, quickened
wear, loosening, dislodgements or cracks.
Types of Femoral Components (Biological Fixation
Methods):
1. Cemented stems which features such as:
• Usage of super alloy such as cobalt chrome alloy
which will favour elasticity and also reduce stress in
the proximal mantle.
• Broad medial border and lateral border made even
broader so as to load mantle in compression and to
reduce stress.

Retrieval Number: G10510587C219/19©BEIESP

Collar aid which will help diminish bone resorption
on the medial side.
• Usage of non circular shapes like ellipse or rectangle
and presence of irregular surface such as grooves
help to improve the rotational stability.
2. Cementless stems:
i. Cementless stems with porous surfaces allowing
bone ingrowths into them. Mechanical stability at the
time of surgery and close contact between the porous
surface and primary bone are the two major
requirements, to consider such type of implants.
Hence placemen of such type of implants require
much more precision than that of the cemented type.
Two materials primarily in use for such type of
implants are:
a) Titanium Alloy with the surface of porous
titanium fiber or beads.
b) Cobalt-Chromium Alloy with the beaded
surface.
Titanium is exceedingly indent delicate contrasted with
the other, however has the hindrance of being inclined to
splits because of metal imperfections at destinations of
connection of permeable coatings.
Cementless stems are of two shapes, namely straight and
anatomical varieties.
ii. Non-porous Cementless components: because of the
disadvantages of porous surfaces such as ion release,
weak strength and adverse bone remodeling,
Cementless non porous implant with surface
modifications such as roughening and others such as
macrointerlocking with bone, which have no room for
bone in growth have been considered. But the technique
for placement and immediate stability with these
implants are similar to those of the porous ones.
4.2 Acetabular Components
Acetabular components are basically of two types,
namely cemented and non-cemented.
1. Cemented implants used have thick walled
polyethylene cups with both logitudinal and
transverse furrows on the external surface which will
guarantee security in the mantle. Additionally the
plastic utilized have wire markers installed to
empower the evaluation of its area on the post
surgical images. Further, to guarantee a uniform
mantle, PMMA spacers are joined into the bond.
proximity of a spine at the edge helps in pressurizing
the bond when the cup is fixed. Such types of
implants are extremely helpful for elderly patients,
those without acetabular disfigurement, tumors
reproductions and those circumstances where bone
ingrowths‟ into a permeable surface is improbable.
2. Cementless implants with porous surface fixed with
Trans acetabular screws for bone ingrowths are
commonly used but carry risk of damage to intra
pelvic organs and blood vessels and also risk of
loosening.
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6.
7.

Fig. 6: The acetabular implant shows the metal shell
with plastic (polyethylene) liner inside (Left). The holes
around the cup are used if screws are needed to hold the
cup in place (Right).

Fig.7: A standard non-cemented femoral implant (Left).
Porous surface for bone in growth (Centre). The femoral
implant and the acetabular implant working together
(Right).
V. TOTAL HIP REPLACEMENT (THR)
THR procedure has proven to be a boon to those patients
suffering from joint dysfunction leading to pain, immobility
and affected life quality. Most common group of people
experiencing the procedure include those with indications of
joint pathology diagnosed through imaging techniques and
those with side effects, for example, extreme pain and
incapacity not diminished by medications or physiotherapy.
Largest group of patients undergoing THR include patients
with deterioration due to primary osteoarthritis, fractures, or
rheumatoid arthritis [15] THR is one of the greatest
advances of the twentieth century in the field of orthopedics
and the need for THR is constantly increasing [16-20].
The consistency of the consequences of THR is fantastic
in the more seasoned age gatherings, though the life span of
the embed in youthful and dynamic patients still stays
unsuitable, with disappointment rates going from 20% to
42% [22][23]. Surface substitution is a bone-monitoring
option in contrast to standard THR[23-27].

5.1 Contraindications [4]
1. Patients with serious fundamental disorders which
can contraindicate significant elective surgeries.
2. Problems requiring corrections before surgery such
as cardiac, pulmonary, hepatorenal diseases, or
presence or an undetected malignancy.
3. Active contaminations of the hip joint or some other
organ.
4. Unstable medical conditions which might increase
the risk of morbidity and mortality. Unstable ailments
which may expand the danger of bleakness and
mortality.
5. Relative contraindications include processes which
are rapidly destroying bone, abductor muscle
insufficiency, neurological illness.
Functional analysis after joint replacement cab be
represented by gait analysis, through the criteria designed
based on load magnitudes and it can be used in failure
analysis and for testing of new implants [23-28]. Success of
the procedure depends not only on lack of intra operative
complications but also on the smooth post operative course.
Multimodal rehabilitation or fast-track surgery has been
adapted recently to enable smooth recovery and reduce
complications. Be that as it may, there is no immediate
measure to improve postoperative recovery [29]. In spite of
the fact that, the randomized controlled preliminary model is
viewed as the highest quality level to assess the impact of an
intervention [30-31]. It can't be relied upon to create results
that are uniform to all patients and all circumstances,
consequently, patients and clinicians ought to embrace a
customized methodology.
On Progression patients create torment on starting a
development pursued by impermanent mitigation, which
again gets exacerbated. Indeed, even at a beginning time of
osteoarthritis, hip joint will be twisted prompting changes in
joint minutes and power around the lower leg, knee, and hip
[32][33].
THR surgery tends to replace the damaged hip joint with
an artificial prosthesis, by inserting a stem into femur with a
ball on to the top and an artificial socket with plastic liner on
inner side of the hip bone socket. The artificial ball, socket
and stem are alluded to prosthesis (Fig.8).

Indications for THR [4]:
1. To alleviate unbearable arthritic pain in patients aged
above 65 years who are otherwise not benefitted from
other non surgical means such as physical therapies
and drugs.
2. Degenerative joint diseases such as osteoarthritis or
those secondary to slipped femoral capital epiphysis,
congenital dislocations of hip, traumatic dislocations
such as acetabular fractures, paget disease,
coxaplana.
3. osteonecrosis due to long term use of corticosteroids,
chronic alcoholism, hemoglobinopathies, metabolic
disorders.
4. Infections such as tuberculosis leading to pyogenic
arthritis.
5. Tumors involving acetabulum or proximal femur.

Retrieval Number: G10510587C219/19©BEIESP

Hereditary disorders such as Achondroplasia.
Idiopathic.
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Fig.8: Total Hip Replacement (THR)
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5.2 Issues in THR
Revision is a surgical procedure to treat the failure of
primary surgery or failure of prosthesis. There exist many
reasons for failure of THA. It might result from the poor
position of prosthesis in primary surgery, infection and
mechanical as well chemical failure. Poor stress transfer and
weakened bones are likewise the purposes behind the
failures[35]. The revision of THA is finished by X-ray
checking, which analyses the position, wear and tear of the
prosthesis. Existing techniques are tedious and the outcomes
may not be sufficiently exact which are excessively
expensive during the diagnosis[36]. Resultantly usage of a
programmed framework to do each one of those work
precisely and quickly is unavoidable. Fig. 9 represents the
careful signs of Revision Total Hip Arthroplasty [10]:
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