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ABSTRACT

Background: India has a higher prevalence of about 20-24%.0f people suffering from osteoarthiritis. Due to
the load effect, forces between two and three times body weight are transmitted across the knee joint during a
normal stride, which accounts for the higher risk of OA.A Qualitative Analysis of Decision-Making for Total Knee
Replacement in Patients with Osteoarthritis. A cutting-edge wearable sensor system called Fitknees delivers
a complex arrangement of motion sensors that are carefully placed on the lower limb. These sensors outline
thorough kinematic data that include gait analysis, muscle strength, knee range of motion, and balance metrics.

Objective: Utilizing individualised measurements, using wearable sensors and Al tool to assess preoperative
evaluations and postoperative rehabilitation programs.

Results: camping between affected and unaffected side with the normative data provided by the Al.Conclusion:
advancement in the medical technologies have made it easier for medial professionals to detect and early di-
agnose the diseases. Plan a better treatment plan with the aid of artificial intelligence to achieve better results.
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ABBREVATIONS

0A : Osteoarthritis

TKR- : Total Knee Replacement

TJR  :Total joint replacement

INTRODUCTION

Osteoarthritis is the most common degenerative
disease, affecting About 16% of the global
population. India has a higher prevalence
of about 20-24% of people suffering from
ostroarthiritis.! OA risk rises significantly with
age and is incredibly uncommon in anyone

under the age of 30. Female sex, obesity, past
joint damage (such as an ankle fracture or knee
ligament rupture), atypical joint anatomy, and
having family members with OA all raise the risk
of getting the condition. Why focus more on the
knee joint? This is because the lower limbs bear
most of the body’s weight, and flexible joints
like the hip and knee are particularly affected.2
Due to the load effect, forces between two and
three times body weight are transmitted across
the knee joint during a normal stride, which
accounts for the higher risk of OA. Therefore,
the advancement of OA can occur over many
years, with times of rapid progression leading
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to joint failure and total joint replacement (TJR)
in the end. According to the incidence of TKR,
which increased from 1% to 2% after three years
and from 6-9% after 12 years, this population of
older women is at a high risk of experiencing joint
failure and requiring TJR.3

The OA knee is characterised by a complex
combination of biomechanical forces and
biochemical changes that lead to the gradual
disintegration of articular cartilage. Synovial
inflammation, the growth of osteophytes,
subchondral bone sclerosis, and the subsequent
constriction of joint spaces all exacerbate
discomfort and limit mobility. The femur and
tibia’s diseased cartilage and bone are removed,
and then metal and plastic prosthetic parts are
inserted as a replacement. The tibial component
replaces the top surface of the tibia, and a plastic
spacer is inserted between the femoral component
and the tibial component. Resurfacing the patellar
undersurface is an option. The surgical closure
of the joint capsule and incisions complete the
surgery, which aims to restore joint stability and
alignment. Following surgery, patients go through
rehabilitation to restore knee function.

Clinical assessment, medical history
review, physical examination, and imaging
techniques are currently used in assessments of OA
knee patients considering TKR surgery. X-rays can
shed light on bone alterations, osteophyte
development, and narrowing of joint spaces.
Soft tissue structures can be viewed in great
detail on an MRI scan. Additionally, diagnostic
tools like the Western Ontario and
McMaster  Universities  Osteoarthritis Index
(WOMAC) and the Knee Society Score help assess
pain, stiffness, and function. Clinical assessment,
medical history review, physical examination,
and imaging techniques are currently used in
assessments of OA knee patients considering TKR
surgery. X-rays can shed light on bone
alterations,  osteophyte  development, and
narrowing of joint spaces. Soft tissue structures
can be viewed in great detail on an MRI scan.
The Knee Society Score and Western Ontario and
McMaster Universities’ diagnostic tools are

additional considerations.4

A Qualitative Analysis of Decision-Making for
Total Knee Replacement in Patients with
Osteoarthritis can be decided on the basis of the
investigations, which is X-rays, MRIs, and
ultrasounds. The suggestion for surgery can be
made based on the amount of damage the joint
has, the level of pain, any deformities, and the
grade of OA the patient is suffering. The amount
of degenerative changes through X-ray and MRI.
Patients with moderate to severe osteoarthritis
may choose to have an elective knee
replacement if their condition does not
improve with treatment. These procedures
are recognized to be highly beneficial to
patients, demonstrating efficacy in terms of
reducing pain, enhancing function, and enhancing

quality of life.5
A paradigm change in OA knee evaluation is

being presented by the convergence of
wearable sensors and Al technology. A
cutting-edge wearable sensor system called

Fitknees delivers a complex arrangement of
motion sensors that are carefully placed on the
lower limb. These sensors outline thorough
kinematic data that includes gait analysis,
muscle strength, knee range of motion, and

balance metrics. The combination of these
indicators improves the previously limited
assessment  framework by  providing a

comprehensive viewpoint.6

PATIENT HISTORY AND OBSERVATION

The patient’s informed consent was obtained in
orderto conductthis case study. The entire process
for using fitknees was discussed. An 84-year-
old retired male complains of having had pain in
his left knee for past 2 months. He came to the
physiotherapy clinic as there was no pain relief.
He was diagnosed with osteoarthritis 10 years
back because of negligence, his condition is more
severe. He had undergone total knee replacement
surgery on his left knee 2 months back. The
common symptoms of which he complained were
morning stiffness, and crepitations in both limbs,
along with numbness in the left lower limb. After
being operated 2 months back he was doing basic
physiotherapy exercises which helped him in pain
relief, improved range of motion, and improved
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muscle strength. He had difficulties in complete
knee movement, walking, and stair climbing
without support. On observation, he has swelling
over the knee along with foot, and a healed 12
cm healed scar over knee joint. Left knee slight
flexed, left knee in valgus, posteriorly right-sided
thoracic scoliosis.

On evaluation, the knee joint tender on the
posterior side, and crepitations on both the knee
joint. Extension lag was seen on left lower limb.

INVESTIGATIONS

—

DIAGNOSTS
ADVANCED OSTEOARTHRITIS OF LEFT KNEE

CHIEF COMPLAINTS
P2 over =t knee since 1 yr.

HISTORY OF CURRENT ILLNESS

- Sevarzjan, 2ged B4 yrs elderly gentieman, was apparently norm n over
v eman, al, developed pain over left
imee, insidious onset, gradually progressive, afected ADL. Patient cannot walk wi I
= ; - cannot walk with out pain I

PAST HISTORY
TN 0n medications

PHYSICAL EXAMINATION
Pavent is conscious
Puse - 80/min
b 2 - 110/89mmHg
o palior, cyanosis, clubbing, icterus, lymphadenoapthy
VS - 51,52 (+), no murmurs
RS - Biateral air entry equal, NVBS (+)
PA-Saft, non tender, no organomegaly
O - No focal neurnlogical deficit.

Local examination of left knee :
Sweting - Nil, na scar/ sinus
ROM- 0 -30 degree, terminally painful
Crptus +

D - 10 degree

Varus ~ 20 degree, comectible

N D

Enterprises Pyt Lid.
nllzmw 1AL Arport o, Bengaluny 550 017, Karnaiaks
wn:ﬁhm v manipalhospials.com

Fig. 1: Medical Diagnosis of patient

. Relevant [nvestigations
t was admitted in the hospital with the above mentioned complaints. Rel

::“.:“a;e. With preoperative consent patlent underwent the above mentioned procedures. Th=lr;
were no Intra or post procedure complications. Post procedure patient was treated with
antibiotics, analgesics and supportive measures. Patient Is symptomatically. better and Is being
gischarged with the following advice.

'CONDITION ON DISCHARGE
Recovered / Improved

FURTHER ADVICE ON DISCHARGE
'MEDICATIONS:

TAB CEFTUM S00MG 1-0-1 x 5 DAYS (AFTER FOOD).

5 -1-0 x 5 DAYS (AFTER FOOD)

1:3 vmcesuct gosuf ll-llA?-TER FOOD(X 7 DAYS AND SOS THEREAFTER FOR PAIN
CAP PAN D 1-0-1 x 7 DAYS (BEFORE FOOD)

TA8 8 ACTIVE 1-0-1 (AFTER FOOD) FOR 3 MONTH

TAB XARELTO 10MG 1-0-0 X 2 WEEKS

TAB CALCIMAX 0-0-1 AFTER FOOD X 3 MONTHS

TaB LUMIA 50K ONCE WEEKLY X 12 WEEKS

7AB VOVERAN SR 0-0-1 FOR SDAYS

ch with two large.
OSTEOFO: WEEK (early in the morning, on empty stoma
e of watesr 733&?’:&5.{3 net lie (:lowx for atleast half an hour after taking the tablet) start
4 weeks. m;m the day of surgery and to be continued for 1 year

\CARE OF DRESSING
wﬁ‘;«s TO BE CHANGED IF SOAKAGE SEEN
NEXT DRESSING DATE- 05-07-23

EXERCISES AND AMBULATION:

(ISOMETRIC OR STATIC QUADRICEPS EXERCISES)

SL:ETWE AK:l;EA:R&cCEﬂVNE /ASSISTED) ROM EXERCISES TO OPERATED KNE!
/AND HEEL SLIDES.
DVT EXERCISES (CALF PUMPS)

(ERCIS

CE "
s SR wn:swrgé:igoﬂi:amm must follow-up dally for CPM until 120 degrees is

0-120 DEGREES

gnm ‘and maintained for 4 days.)

E - GRAVITY

i

Fig. 2: Medications given to patient

Radiological investigation

Pre- surgery

Fig. 3: Patella in knee flexion in anterior view both
right and left knee.

Fig 4.Knee joint in anterior and lateral view
both right and left knee.

Post- surgery

Fig. 5: Knee joint with implant
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Fig 5&6.Knee joint with implantin anterior
and lateral view

PHYSIOTHERAPY TREATMENT

e Neuromuscular electrical stimulation - 10
mins for quadriceps muscle.

e Isometric exercises for Quadriceps and
hamstrings.

e Strengthening exercises

e Proximal muscles - Hip flexion

e Hip Extension

e Hip Abduction

e Resistance band exercises- gluteus muscle
bridges

e Exercises to fixed flexion deformity- passive
knee flexion

e Balance training- Spot marching

e Walk standing with hold B/L

e Single leg standing with support B/L

e  Gait training- Short hurdles

e Tandon walking

e Side walking

e Backward walking

RESULTS

Comparing both the affected and unaffected with
different clinical parameters

Range of motion

Flexion range of motion was calculated for
both the sides, where the left limb is an
affected limb and right is not affected, this graph
shows that the range of rotation on the affected
side is reduces as compared to unaffected side
where the normal range for knee flexion is >125.

Muscle strength

This graph quantifies the amount of muscle
strength. As there is reduced muscle strength in
the affected limb as compared to the unaffected
limb.

Proprioception

The joint position sense tested actively. This
graph shows that the proprioception is more
affected on the limb which is operated with TKR.

FLEXION RANGE OF MOTION

== Range of motion

112

Affected LT Unaffected RT

Fig. 7: Comparison between range of motion

Muscle Strength

QUADRICEPS HAMSTRING

u Affected Unaffected
Fig. 8: Comparison between muscle strength

Active proprioception test

RT Prop normative unaffected

Series 1

Fig. 9: Comparison between proprioception
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Dynamic balance

The graph represents the normal average time
taken to complete tug test and the actual time
taken by the patient thus more the time taken to
complete the test more is the risk of fall.

DYNAMIC

TUG test v

Fig. 10: Comparison between dynamic balance

Gait analysis

Alteration in the gait parameters is seen in the
following graphs on the affected and unaffected
sides compared to the normative ranges for
each of the gait parameters. Which shows us
that stance phase,stride length,step length and
cadence is reduced as compared to normal.

Gait analysis

Normative [lAffected [OUaffected

Fig. 11: Comparison between gait

As a result, all of the outcomes are compared to
the patient’s actual motions and the normative
ranges that the Al offers.

DISCUSSION

The case study, which is explained in medical
jargon, and the reference piece highlight the
potential advantages of using Al as a tool for
assessing post-operative knee arthroplasty. When
compared to conventional human evaluations,
the Al tool demonstrates increased accuracy,

consistency, and expediency. Additionally, it
exhibits a propensity for spotting issues in
their early stages, leading to improved patient
care.

But integrating Al technologies into clinical
settings requires resolving issues with data
privacy, algorithmic validity, and the interface
between Al and medical specialists. While Al
has the potential to enhance evaluations, it is
crucial to view it as a supplemental tool that
works in concert with medical professionals’
clinical judgment rather than as a replacement
for it.

In order to fully realize the promise of Al
for post-operative evaluations and other
medical domains, it is essential to conduct
ongoing research, collaborate synergistically
with medical professionals and Al experts,
and  adhere  unwaveringly to  ethical
standards.’

PICTURES

Pic. 1: Lt side affected, swelling present
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Pic 2&3: Showing anterior and posterior view
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