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Abstract
Background: The aim of this retrospective comparison study was to assess early functional recovery of total knee
arthroplasty with home care assistance during COVID-19 lockdown.
Methods: A total of 16 patients (27 knees involved) were divided into a pre-lockdown group (10 patients; 17 knees)
and a post-lockdown group (6 patients, 10 knees) in terms of the time of surgeries performed before and after
lockdown, respectively, due to COVID-19 pandemic. Patients of pre-lockdown group underwent rehabilitation under
the guidance of trained physiotherapists for at-home sessions and under assisted physiotherapy. Patients of postlockdown group followed the rehabilitation protocol of at-home sessions and under home-care assistance during
COVID-19 lockdown. Functional recovery of the knee was assessed against the Knee Injury and Osteoarthritis
Outcome Score, Junior. A p < 0.05 was considered statistically significant.
Results: The pre- and postoperative mean KOOS Junior of pre-lockdown group were 48.73 ± 2.64 and 64.91 ± 2.74,
respectively (p < 0.001). The pre- and postoperative scores of post-lockdown group were 48.83 ± 2.83 and 67.84 ±
4.31 (p < 0.001), respectively. Intergroup comparison between pre- and postoperative KOOS Jr. revealed no
significant differences (p > 0.05).
Conclusion: Although the COVID-19 lockdown affected the routine postoperative rehabilitation after total knee
arthroplasty, the coordination among the surgeon, therapists, and home caregivers can provide sustained assistance
in rehabilitation. The guidelines for practitioners and physiotherapists can benefit functional recovery of the knee.
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Introduction
Total knee arthroplasty (TKA) is a highly successful
treatment for osteoarthritis [1, 2]. The success relies not
only on the surgical techniques, but also on the postoperative therapies and rehabilitation [1]. The lockdown
due to COVID-19 pandemic is a unique situation where
no guidelines were available for patients’ postoperative
management [2].
The COVID-19 pandemic has devastating social and
health consequences. The governments around the
world are all in the crisis-management mode. The Prime
Minister of India announced a nationwide lockdown effective as of 25th March 2020 to prevent community
transmission [3, 4]. This unmatched event of this magnitude affected both the surgeons and patients who underwent TKA. As the patients became ready for discharge
from hospital, they faced additional obstacles in their
path to recovery [5]. In fact, the lockdown affected the
patients and trained personnel in the routine postoperative rehabilitation after TKA. Currently, no guidelines
are available for practitioners and physiotherapists to follow and such unavailability further compounds the management dilemma.
We conducted a retrospective comparison study to assess the early functional recovery of TKA patients without assisted physiotherapy sessions after lockdown for at
least 2 weeks. We also evaluated the efficacy of homebased care provision that ensured continued assistance
in the rehabilitation during COVID-19 lockdown.
Materials and methods
The institutional review boards of the participating hospitals reviewed the study and approved the protocol. Informed consent was obtained from each patient.
Patient selection and allocation

A total of 29 TKAs were performed in 17 patients from
January 2020 to March 2020. Our eligibility criteria were
(1) patients with a confirmed diagnosis of knee arthritis;
(2) involvement of single or both knees; (3) primary
TKA; (4) Persisting pain and restricted activities of daily
living; (5) failure to respond to conservative managements; and (6) ambulatory patients with or without a
walking aid. Patients were excluded if any of the following conditions were present: (1) an index arthroplasty of
opposite limb 3 months prior to the planned TKA; (2)
surgeries of lower limbs affecting their gait pattern; and
(3) presence of neuromuscular or neurodegenerative diseases. The patients were divided into a pre-lockdown
(PRLD) group and a post-lockdown (POLD) group according to the surgeries performed before lockdown
from January 2020 to 15th March 2020 and one-week
preceding lockdown from 16th March 2020 to 25th
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March 2020, respectively, introduced due to COVID-19
pandemic.
Surgery and post-operative management

In both groups, preoperative analgesic regimen included
oral administration of acetaminophen, ibuprofen, and
gabapentin. Operations were performed by the same senior surgeon and orthopaedic team and as per the similar standard operating protocol. After surgery, the
patients were orally administered acetaminophen, ibuprofen, and gabapentin, and supplemental buprenorphine skin patches were used whenever needed. The
patients received assisted physiotherapy sessions twice
daily, which included ambulation with support and
quadriceps strengthening exercises. The patients also received toilet and chair sitting training until discharge.
The discharge instructions were patient-specific and
were printed on leaflets, covering post-TKA rehabilitation exercises and dos and don’ts.
Patients in PRLD group underwent rehabilitation
under the instruction of trained physiotherapists for athome sessions. The guided and assisted physiotherapy
was performed in the following 2 weeks thereafter.
Patients in POLD group followed the rehabilitation
protocol of at-home sessions. Because the physiotherapy
under a trained physiotherapist was impossible during
lockdown, we first selected a home caregiver who
assisted in physiotherapy for the next 2 weeks after lockdown was imposed. A person was selected as a home
caregiver only if he or she had all of the following features: (a) spouse or other family member of the patient;
(b) unpaid; (c) stayed with the patient in the hospital
and home; (d) gave physical and emotional support for
knee disability; and (e) participated in the management
during lockdown period [6]. Other people were excluded
as home caregivers, and their qualifications were not
considered for inclusion. During patient hospitalization,
the home caregiver was guided by a surgeon and trained
by a physiotherapist according to the rehabilitation protocols. The home caregiver was given oral/visual instructions and taught on simulation methods two times a
day, until the patient was discharged. We maintained a
communication link to provide added assistance and
guidance to the home caregiver, but there were no defined monitoring tools.
Outcome evaluation

Preoperatively, we used the American Society of Anaesthesiologists grading to assess the physical status [7].
The body mass index was also assessed. After surgery,
we evaluated the patients in PRLD group with regard to
pain along the operated limb, wound healing, and swelling of limb at the time of stitch removal (15 days after
index arthroplasty). We also assessed walking ability,
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capability of raising from a chair, and dependent activities of daily living. Six weeks after arthroplasty, the patients in PRLD group was assessed for early functional
recovery. In order to minimize hospital visits in view of
evolving pandemic, assessments were done either at hospital visit or by telecommunication as per the government
guidelines. Functional recovery of the knee was assessed
with the Knee Injury and Osteoarthritis Outcome Score,
Junior (KOOS Jr). The KOOS Jr. included 7 questionnaires on joint-specific pain and physical function [8, 9]. It
allowed for faster completion and greater patient engagement without any physical contact [10]. Complications,
including infection, symptomatic deep vein thrombosis,
dislocation, and mortality, were also assessed.
In POLD group, patients were apprised regarding the
COVID-19 hospital policy. After surgery, the patient and
the home caregiver were taught a standardized homeexercise program by experienced physiotherapists. This
program consisted of simple exercises (strengthen
lower-limb quadriceps, hamstrings, hip abductors and
extensors) to improve the knee mobility, and advice regarding knee positioning and gait training [2]. The learning program was completed before discharge. In order
to minimize hospital visits, similar assessments were performed through the telephone or video conversation
[11]. The home caregiver and the same physiotherapist
assessed the outcomes.
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Table 1 Demographic data and patient distribution of the two
groups
Patient Parameters (Variables) PRLD group POLD group p Value
Age range (in years)

61–67

56–63

0.358

Sex

Male

3

2

–

Female

7

4

Bilateral

7

4

Unilateral

3

2

Primary OA

9

6

Others

1 (RA)

0

1

0

1

2

3

1

3

7

4

26.80 ± 2.67

28.46 ± 4.35

Side

TKA Indication

ASA Grade

BMI

–
–

0.442

OA osteoarthritis, RA rheumatoid arthritis, TKA total knee arthroplasty, ASA
American Society of Anaesthesiologists, BMI body mass index

shown in Figs. 1 and 2. The intergroup variables are
summarized in Table 2.
Intergroup comparisons of pre- and postoperative
KOOS Jr. revealed no significant differences (p > 0.05).
Patients of both groups reported an improvement in
physical function and activities of daily living compared
with the preoperative status. Wound infection, symptomatic deep vein thrombosis, and other adverse events
were not found.

Statistical analysis

Statistical analysis was done and the variables were compared using independent t-test and one-way ANOVA. A
p < 0.05 was considered statistically significant. The data
were inputted into Microsoft Excel spreadsheet and statistical analysis was done by using SPSS version 24 (SPSS,
Inc., Chicago, Ill.).

Results
In this study, 11 patients received bilateral TKAs and 6
patients underwent unilateral TKAs. Finally, 10 patients
(17 TKAs) in PRLD group were analysed, because one
patient (bilateral TKAs) was lost to the follow-up. Six
patients (10 TKAs) in POLD group were analyzed. The
clinical and demographic characteristics of both groups
are detailed in Table 1. The age of PRLD and POLD
groups ranged from 61 to 67 years and 56 to 63 years, respectively. The male to female ratios of two groups were
similar. Fifteen patients were diagnosed with primary
knee osteoarthritis, and one (unilateral TKA in PRLD
group) was diagnosed as having rheumatoid arthritis.
The preoperative and postoperative mean KOOS Jr. of
PRLD group were 48.73 ± 2.64 and 64.91 ± 2.74, respectively (p < 0.001). The pre- and postoperative scores
of POLD group were 48.83 ± 2.83 and 67.84 ± 4.31 (p <
0.001), respectively. The KOOS Jr. of the groups are

Discussion
There are many guidelines for TKA and postoperative
managements [12]. However, there is a lack of specific
guidelines for rehabilitation protocol during the COVID19 lockdown [3, 5]. The lack of instruction by trained
physiotherapists adds more challenges to the patients
after discharge [5, 13]. In the first few days of lockdown,
there were utter chaos and confusion. The established
protocols were side-lined and the patients mainly cared
on their own on the dictum of “stay home and stay safe”.
Caregivers, the surgeons and therapists alike, provided
home-based suggestions based on non-physical assessment as per the government guidelines via telephone
[10, 14, 15]. Assessing the functional outcomes is important to streamline the further rehabilitation.
There are many evaluation tools to consider. The Oxford knee score, Western Ontario and McMaster Universities Osteoarthritis Index, Patient Reported Outcome
Measures, and KOOS Jr. have been used to assess knee
osteoarthritis and outcomes of TKA [10]. The Oxford
Knee Score is a validated score that is easy to implement
due to its comparatively small size. It also assesses hip
or spine but with a low specificity. The Western Ontario
and McMaster Universities Osteoarthritis Index has
drawbacks of cultural disconnection and language
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Fig. 1 Pre- and postoperative KOOS Jr. of PRLD group

barriers in the Hindi speaking population [16, 17]. The
Patient Reported Outcome Measures is designed to assess the whole body, in terms of evidence and outcomes,
rather than the knee joint alone.
Our assessments included both subjective and objective items. They have easy applicability without compromising the assessment accuracy of functional
outcomes. The KOOS Jr. is a knee-specific patientreported evaluation tool that provides important information from the patient about the impact of knee osteoarthritis and other knee disorders and the treatment
efficacy [18]. It is relatively shorter with a higher responsiveness and consistency, especially its scoring methodology is easy to use [10]. The KOOS Jr. is limited to
subjects with relatively lower activity demand (with

Fig. 2 Pre- and postoperative KOOS Jr. of POLD group

going up and down stairs being the most rigorous activities) and are more difficult to use in older, less-active
adults [9]. We routinely used the KOOS Jr. to evaluate
the outcomes of TKA. As a validated measurement, the
KOOS Jr. scoring does not require any outdoor activity
and can be derived from a longer survey [11]. The scoring involves frequently touching the patients and using
devices and machines. However, our study found the
trained home caregivers can also effectively and reliably
score function of the knee through the telephone or
video conversation, especially during the period of
COVID-19 lockdown.
The role of a physical therapist or a home caregiver is
crucial in the medium- to long-term response to assist
the patient to regain optimal function, and to help them
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Table 2 Intergroup comparison of pre- and postoperative KOOS Jr. score
p Value

Variables

PRLD group

POLD group

Median preoperative RAW KOOS score

15

16

0.637

Median postoperative RAW KOOS score

9

9

0.647

Mean preoperative interval KOOS score

48.73 ± 2.64

48.83 ± 2.83

0.328

Mean postoperative interval KOOS score

64.91 ± 2.74

67.84 ± 4.31

0.329

return to the previous level of activities. We suggest that
home caregivers should be trained and educated with rehabilitation devices based on the protocol. We suggest
documents and communication links should be provided
for future learning programs.
Patient satisfaction scoring is a self-objective assessment of TKA, which is about 80% based on the surgeon’s objective assessment [18, 19]. The PerformanceBased Outcome Measures may not truly reflect the knee
function, because it is influenced by socioeconomic, cultural, and psychological factors [18, 20]. Despite the limitations of performance-based assessments, it can
provide more useful information than the existing patient- or physician-assessed questionnaires [18]. Social
isolation and loneliness of the elderly patients affected
the psychological aspect and, as a result, may delay the
recovery. During lockdown, non-availability of domestic
help and poor communications limit the patient’s telecommunication interactions [13]. After released from
the hospital, the patients should be assisted by the physical therapists or home caregivers to keep morale at a
higher level during the challenging period.
Rehabilitation should be implemented immediately after
surgery. The patients were tracked to prevent the loss of
follow-up [5]. Video conferencing may lack physical
examination and is very likely fraught with misunderstandings. Coordination among the surgeon, therapists,
and home caregivers is critical to ensuring the continued
rehabilitation during lockdown [5]. We help the patients
develop realistic expectations about the impact of TKA
[8].
This study has limitations. It is a retrospective study
with small sample size and randomization was impossible. A longer follow-up period is required to better ascertain the long-term viability of rehabilitation [20].
Future studies should be blinded and randomized. Surgeon, therapist, and home caregiver experience and ability may influence results of the outcome assessments.

Conclusion
Although the lockdown due to COVID-19 pandemic affected the routine postoperative rehabilitation after
TKA, the coordination among the surgeon, therapists,
and home caregivers can provide continued assistance in
rehabilitation. The guidelines for practitioners and

physiotherapists benefit functional recovery of the patients after TKA.
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