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Background: Among the various diseases in the world, osteoarthritis (OA) is a major contributing factor of
disability. Total Knee Arthroplasty (TKA) is a widely performed procedure for advanced arthritis of the knee
joint. Both subjective and objective assessments are necessary to evaluate the outcomes post TKA. The phys-
iotherapy treatment program following the surgery is designed in a manner which is best suitable to the
patient’s need, the efficacy of which will only be determined with regular follow up sessions.

Objectives: The primary objective is to find out length of duration of follow up sessions post TKA with the
Physiotherapist. The secondary objectives are to determine whether the reason for termination of follow-up is
physiotherapist-based or patient-based and to determine whether the discharge criteria are based on measur-
able assessment tools.

Purpose: In spite of the surgery being routinely performed, records of time period of follow up with the sur-
geons and physiotherapists are not maintained. It is also not documented whether the discharge occurs on the
basis of formal functional assessments.

Methodology: Pilot study was performed on a group of 10 physiotherapists to calculate the sample size. It was
found to be 73. For the final study, candidates fitting in the inclusion criteria were chosen. Oral consent was
taken. Self-designed questionnaire in the form of “Google-Form” was administered. The candidates were re-
quested to fill the same. Descriptive analysis of the data obtained was performed to find out the average
duration of follow-up post Total Knee Arthroplasty using PRISM Graph-Pad software.

Results: Average (median) length of follow-up duration post TKA was found to be 6.000 weeks. Furthermore,
the termination criteria of follow-up were more physiotherapist based and objective in nature.

Conclusion: The time period of follow-up post TKA is inconsistent with the minimum period required for opti-
mal functional recovery of various clinical parameters.

Clinical Implication: A standardized protocol of follow-up post TKA must be devised. The decision making
process of termination of follow-up which is based on measurable tools of assessment should be in line with
current research findings.
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degenerative disease of the joint which affects
articular cartilage that is associated with pain,
swelling, functional deficit. OA affects joints
like the knee, hip, ankle, wrist, cervical, and

Among the various diseases in the world,
osteoarthritis (OA) ranked fourth for the
contributing factor of disability. OA is chronic,
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provide better knee joint loading during gait
[9].
According to a study by Bolink et al, in 2015,
there was moderate co-relation between
Western Ontario and McMaster Osteoarthri-
tis Index (WOMAC) and Knee Injury and
Osteoarthritis Outcome Score (KOOS) outcome
measures with Gait, sit to stand Transfers and
Block Step up Transfers, which were evaluated
pre-operatively and 1 year post- operatively
[10].
Walking ability and speed are crucial to the
TKA patient and are a representation of their
pain and function [11].
Need of study: It has been stated in current
literature that objective as well as subjective
clinical parameters have a bearing on
functional outcomes post TKA surgery [11].
The important subjective clinical parameters
include pain, quality of life and patient
satisfaction. The important objective clinical
outcomes include strength of quadriceps
femoris, range of motion at the knee, balance,
proprioception and gait parameters.
It has been previously reported that pain
improved significantly at 3months on an
average [12-14], while quality of life showed
significant improvement at 12 months (15,16) and
patient satisfaction and well-being improved
at 12 months [17-19], post operatively. It was
also observed in literature that strength of
quadriceps declined in the first month but
showed significant improvements up-to 1year
post operatively [20-24]. Knee range of
motion attained maximal values at 6.5 months
post operatively while it continued to improve
till 2 years and gained a peak value of 116
degrees at 2 years [25].
The maximum improvements in knee ROM
should be expected within the first 12 weeks.
Minor changes can be seen up-to 26 weeks
after TKA. Additionally, concomitant factors
like age and pre-surgery knee ROM are associ-
ated with the gains in knee ROM. They should
also be factored into the approximation of
expected knee ROM at a given follow-up
interval after TKA [26]. Balance and proprio-
ception improved as compared to pre-opera-
tive levels at 1year post operatively [27].

lumbar spine. 22%–39% of 1.252 billion
population suffer from OA in India [1].
Total Knee Arthroplasty is a widely performed
procedure for advanced arthritis of the knee
joint. The important goals are to decrease pain
and improve patient’s physical function and
quality of life [2].
A joint registry has been established by the
Indian Society of Hip and Knee Surgeons
(ISHKS). It has been collecting data for the last
6 years. Data of 34,478 TKA from the ISHKS was
assessed and it included 8612 males (25%) and
25,866 females (75%). The average age of the
patients was 64.4 years (For Osteoarthritis 45
to 88 years and for Rheumatoid arthritis 22 to
74 years). The indication for TKA was osteoar-
thritis in 97% and rheumatoid arthritis in
2.2% of the cases [3].
Total knee arthroplasty (TKA) provides patients
significant benefits with regard to quality of
life, pain relief and function. This gives them a
high degree of patient satisfaction [4].
 Postoperative outpatient rehabilitation with
balance training aids in recovery of balance,
mobility, and functional outcomes in patients
with knee osteoarthritis after TKA [5].
Range of Motion (ROM) positively co-related
with functional outcome and patient satisfac-
tion after TKA. These findings indicate that
increased ROM after TKA is a significant factor
for functional outcome and satisfaction in
Asian patients [6].
The high association between quadriceps
strength and functional performance suggests
that postoperative quadriceps strengthening
could be vital to enhance the potential
advantages of TKA. Quadriceps strength was
the most highly correlated measure associated
with functional performance [7].
The recovery of strength and function
following Unilateral Total Knee Arthroplasty
(UTKA) had steadied by 1 year and during the
following year further improvements were
marginal [8].
A correlation analysis shows that due to weak
leg extensor muscles, an excessive load is
applied to knee joint during mid stance of gait
in patients. However, in healthy subjects,
stronger muscles surrounding the knee joint
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Gait parameters improved at 12 weeks post
the surgery [28].
According to the ISHKS registry, 17,124 Primary
TKA were performed in 2018, with contribu-
tions to the registry by 281 surgeons all over
India [29]. In the location of this current study,
TKA surgery is commonly performed in super-
speciality hospitals.
Studies in other locations claim that up to 30%
of patients experience continual pain and
functional limitations following TKA [30].
What achieves the recoveries post-operatively,
is a continuous out-patient based or home-
based rehabilitation protocol along-with a
follow-up with the surgeon, physiotherapist
and ancillary team including nurses [31-37].
Literature also shows effectiveness of Tele-
rehabilitation as a mode of follow-up [38,39].
Better functional outcomes are associated with
better values of subjective as well as
objective clinical parameters. These clinical
parameters require varied timelines to recover
according to the aforementioned studies.
However, the importance of a minimum
follow-up period of one year cannot be
undermined to achieve optimal functional
recovery.
In spite of this surgery being routinely
performed, records of time period of follow
up with the surgeons and physiotherapists are
not maintained. It is also not documented
whether the discharge occurs on the basis of
formal functional assessments.
The current study attempts to find the
average length of follow up duration with
physiotherapists. It also tries to establish who
decides the time of discharge and whether the
discharge is based on measurable functional
assessments.

experience of at least one year.
Exclusion criteria- Physiotherapists unwilling
to participate.
Procedure: Pilot study was performed on a
group of 10 physiotherapists to calculate the
sample size. It was found to be 73. For the
final study, candidates fitting in the inclusion
criteria were chosen. Oral consent was taken.
Self-designed questionnaire in the form of
“Google-Form” was administered. The
candidates were requested to fill the same.
Descriptive analysis of the data obtained was
performed to find out the average duration
of follow-up post TKA. The PRISM Graph-Pad
software was used for the same.

METHODOLOGY
Study design- Observational
Study Setting- Hospitals, Private Clinics
Study Population- Physiotherapists
Sample Size- 73
Sampling technique- Purposive
Inclusion Criteria- Physiotherapists involved in
post-operative rehabilitation and having an

DATA ANALYSIS AND RESULTS
A. Demographics of participants

Fig. 1: Type of practice the participants are involved in.

Private Clinic 30.5
Hospital 20.8
Both 25
Home Visits 9.7
Combination 13.8

Type Percentage (%)

Fig. 2: Work Experience of participants.

Yes 83.3
No 1.4

Occasionally 15.2

Response Percentage (%)

Fig. 3: Maintenance of Follow-up post-discharge with
the Physiotherapist.

B. Results

Fig. 4: Nature of follow-up.

OPD visits 36.11

Home visits 63.88

Telephone 0

Nature Percentage (%)

01-03 43
04-07 30.6
08-11 13.9
12-15 8.3
16-19 1.4
> 20 2.8

Work Experience                 
(in years)

Percentage                 
(%)
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C. Average Duration of Follow-up with the
Physiotherapist post TKA
Number of values- 72
Descriptive analysis of the data obtained was
performed. Skewness was found to be 2.198,
which is higher than the acceptable value.
Hence, median of the data was calculated. It
was found to be 6.000 weeks.
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DISCUSSION

follow-up period of 1 year cannot be under-
mined to achieve functional recovery. The data
shows that the average follow-up duration
post TKA with physiotherapists in the location
of this study is 6 Weeks. As shown in pie chart
D, the termination criteria of follow-up are
more physiotherapist based than patient
based. Further, according to pie chart D1, 92%
of the physiotherapist based criteria are
objective in nature. These, as shown in
graph E include- strength of quadriceps, ROM
of knee joint, standing balance, propriocep-
tion, gait parameters and functional outcome
measures. However, it may be stated that it is
unlikely for the aforementioned objective
measures to achieve optimal functional
recovery with a follow-up duration of 6 weeks.
Due to the ambiguity raised by the previous
findings, further exploration of the tools used
for the assessment of objective clinical param-
eters was attempted. Though this was not a
part of the original objectives, it led to the
following information- Strength of Quadriceps
was assessed using Manual Muscle Testing
(MMT). MMT is known to be subjective in
nature. Hence a more objective assessment
using equipment like dynamometer is
desirable [44].
Knee ROM was assessed using goniometry
which is an objective measure. Subjective
measures like “end feel” and “presence of
flexion deformity” were also used for the
assessment. Goniometric assessment should
be preferred as it is standardized and
uniform [45].
Proprioception was indirectly evaluated by
assessing stability and balance in functional
activities like walking and standing. This
method of assessment is subjective in nature
too and can produce incorrect results. There-
fore, use of objective measures like Joint
Position Sense Testing is appropriate [46,47].
Standing Balance and Gait were assessed by
performing observational analysis, which too,
is a subjective measure. Balance Evaluation
Systems Test (BEST) is a reliable tool to assess
standing balance in patients post TKA [48,49].
Thus, most of the above tools of assessment
do not qualify as objective measures. Hence,

Descriptive analysis of the data obtained was
performed. Median was calculated as a
measure of central tendency as the data was
skewed. Median of follow-up duration was
found to be six weeks.
Better functional outcomes post TKA are
associated with better values of subjective as
well as objective clinical parameters [41].
These clinical parameters require varied
timelines to recover according to various
studies [21-29]. The importance of a minimum
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a misinterpretation of the recovery of clinical
parameters may be a likely reason for an early
termination of follow-up post TKA in the
location of this study.
Limitations: The study was limited to the
therapists practicing in Pune and Mumbai
cities. The study did not differentiate between
Unilateral and Bilateral TKA.
Future scope: A longitudinal study exploring
reasons for non-compliance of follow-up by
the patient can be done.

CONCLUSION

The average length of follow-up duration post
TKA in the location of this study is 6 weeks. It
is inconsistent with the minimum period
required for optimal functional recovery of
various clinical parameters.

OA- Osteoarthritis
TKA- Total Knee Arthroplasty
ROM- Range of Motion
WOMAC- Western Ontario and McMaster  Universities
Osteoarthritis Index
KOOS- Knee injury and Osteoarthritis Outcome Score
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