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ABSTRACT

Background: A popular surgical procedure for end-stage osteoarthritis is total knee arthroplasty
(TKA), which often requires a lengthy recovery time. This research assesses how preoperative
rehabilitation affects post-TKA functional results.

Objective: to evaluate the impact on functional mobility, pain thresholds, quality of life, and
duration of hospital stay in patients undergoing total knee arthroscopy (TKI).

Methods: This randomized controlled trial included 88 Bahawal Victoria Hospital, Bahawalpur,
patients having major TKA visits. Participants were randomly assigned to control or preoperative
rehabilitation groups (n = 44). Rehabilitation participants exercised for four weeks before surgery,
while the control group received standard care. Functional mobility, discomfort, and quality of life
were assessed at six weeks and three months after surgery using the Timed Up and Go (TUG) test,
Visual Analog Scale (VAS), and Knee Injury and Osteoarthritis Outcome Score (KOOS). Noted
was hospital stay length.

Results: Comparing the rehabilitation group to the control group, there were significant
improvements in TUG test timings (14.2 + 2.3 vs. 16.5 £ 2.8 seconds, p < 0.001) and pain levels
(VAS score of 3.8 £ 1.2 vs. 4.6 + 1.5, p = 0.01). Additionally, the rehabilitation group's KOOS
quality of life score was considerably higher (59.9 £ 6.9 vs. 54.2 + 7.2, p = 0.005). Furthermore, the
rehabilitation group was admitted to the hospital for 3.8 £ 0.9 days as opposed to 4.4 £ 1.1 days (p =
0.02).
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Conclusion: With the extra advantage of shorter hospital stays, preoperative rehabilitation
dramatically improves functional results, lowers pain, and improves quality of life after total knee
arthroplasty (TKI).
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Reduction, Quality of Life, Hospital Length of Stay

Introduction

For individuals with end-stage osteoarthritis, total knee arthroplasty (TKA) is a very successful
surgical procedure that significantly reduces pain and improves function. Though TKA is a
successful procedure, patients often have a drawn-out recuperation time marked by decreased
mobility, weakened muscles, and worsened functional results: 2. The resumption to daily activities
might be delayed and the general quality of life greatly impacted by these postoperative difficulties.
As a result, a major area of interest for orthopedic research is improving preoperative techniques to
improve postoperative healing. Prehabilitation, also referred to as preoperative rehabilitation, has
become a viable strategy for enhancing results after a variety of surgical procedures, including
TKAZ3, Prehabilitation is the process of enhancing physical health, strength, and range of motion
before to surgery in order to better prepare the body for the stress of the procedure. Prehabilitation
may improve a patient's functional results, decrease hospital stays, and expedite postoperative
recovery by improving their physical state prior to surgery* °.

Prehabilitation is based on the knowledge that a patient's preoperative functional and physical state
has a significant impact on their recovery after surgery. Due to restricted mobility and persistent
joint discomfort, patients having TKA may have impaired muscular strength, joint flexibility, and
aerobic ability®. Targeted preoperative exercise programs that address these weaknesses may help to
lessen the effects of surgery and hasten the healing process. Preoperative rehabilitation has
advantages in theory, however there is conflicting data on its effectiveness in treating TKA
patients”. While some studies have shown promising results, such better postoperative function
and shorter hospital stays, others have not shown any significant variations from conventional
treatment. These contradictory results emphasize the need for further investigation to fully
comprehend how prehabilitation affects postoperative results in patients undergoing total knee
arthroplasty® 1,

The purpose of this randomized controlled experiment was to look at how a structured preoperative
rehabilitation program affected the functional results of total knee replacements. This research
aimed to offer strong evidence on whether prehabilitation might improve functional outcomes,
shorten recovery durations, and increase overall patient satisfaction after TKA by comparing the
postoperative recovery of patients who get prehabilitation with those who receive conventional
treatment. The research delves into the particular elements of the prehabilitation program that have
the greatest impact on enhanced results, offering crucial knowledge to both medical professionals
and patients.

Methodology

Study Design and Setting: Bahawal Victoria Hospital, Bahawalpur, is home to the orthopedic
department where this randomized controlled experiment was carried out. The purpose of the
research was to assess how preoperative rehabilitation affected postoperative functional outcomes
after total knee arthroplasty (TKA). January 2023 marked the start of the 18-month study, which
ended in June 2024.

Participants and Sample Size Calculation: 88 people with major TKA visits were included in the
study. The TUG test was used as the main outcome measure to figure out the sample size, with an
estimated effect size of 0.5. With a two-tailed alpha of 0.05 and a power of 80%, at least 40 cases in
each group were needed to find a significant difference. To account for possible losses, the sample
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size was increased to 88 cases, with 44 in each group. The calculation was done with G*Power
program.

Inclusion and Exclusion Criteria: Adults between the ages of 50 and 75 who had been diagnosed
with end-stage osteoarthritis and were scheduled for primary to TKA were the study's inclusion
criteria. It was necessary for participants to be willing to engage in the preoperative rehabilitation
program and to be able to provide informed permission. Patients with severe cardiovascular or
pulmonary problems that preclude activity, a history of neurological disorders impairing movement,
a history of prior knee surgery, or those receiving physical therapy for other illnesses were among
the exclusion criteria. In addition, the patient was excluded if the investigator believed that the
condition would prevent them from finishing the trial.

Randomization and Allocation: Using a computer-generated randomization process, participants
were randomized 1:1 to the intervention group (preoperative rehabilitation) or the control group
(standard care). The use of opaque, sealed envelopes guaranteed allocation concealment.
Intervention: A systematic preoperative rehabilitation program, including supervised exercise
sessions aimed at improving lower limb strength, joint flexibility, and cardiovascular fitness, was
provided to the intervention group. In the four weeks before surgery, the program was held three
times a week. Standard preoperative care was provided to the control group, and no organized
exercise program was implemented.

Outcomes: The Timed Up and Go (TUG) test assessed mobility six weeks and three months
following surgery. VAS was used to assess post-surgery discomfort. The Knee Injury and
Osteoarthritis Outcome Score (KOOS) was used simultaneously to assess quality of life.

Data Collection and Analysis: At the start, six weeks, and three months after surgery, data were
collected. Statistics were done with the help of SPSS. Means and standard deviations were used to
show continuous factors, while rates and percentages were used to show binary data. Chi-square
and independent t-tests were used to compare the two groups' results. It was statistically significant
when the p-value was less than 0.05.

Ethical Considerations: Approved by the Pakistan Institute of Medical Sciences (PIMS),
Islamabad Ethical Review Board, the research was carried out in compliance with the Declaration
of Helsinki. Written informed permission was obtained from each participant prior to their
involvement in the research. A thorough description of the goals, methods, possible dangers, and
advantages of the research was provided as part of the consent process. The research's participants
were reassured that their participation was entirely voluntary and that their withdrawal from the
study would not affect their access to regular medical treatment. Each participant was given a
unique identification to ensure data confidentiality, and all information was securely kept with
access limited to the study team.

Results

In all, 112 patients had their eligibility evaluated between August 2023 and June 2024. Of these,
twenty-four patients were eliminated (12 for failing to satisfy inclusion criteria, 8 for refusing to
take part, and 4 for other reasons). In the end, 88 individuals were randomly allocated to the trial, 44
of them were placed in the control group and 44 in the preoperative rehabilitation group. The
individuals' initial characteristics were similar in the two groups. The rehabilitation group's mean
age was 65.2 = 6.8 years, whereas the control group's mean age was 64.7 = 7.1 years. With 27
females (61.4%) in the rehabilitation group and 29 females (65.9%) in the control group, the gender
distribution was comparable. The rehabilitation group's average body mass index (BMI) was 29.8 £
4.2 kg/m?, whereas the control group's average BMI was 30.2 + 4.6 kg/m2. Table 1 displays the
results of the Timed Up and Go (TUG) test, which measures baseline functional mobility, and the
Visual Analog Scale (VAS), which measures pain levels. Both tests did not reveal any statistically
significant changes.
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Table 1: Baseline Characteristics of Participants

Characteristic Rehabilitation Group (n = 44) Control Group (n = 44) p-value
Age (years) 65.2+6.8 64.7+7.1 0.68
Gender (Female), n (%) 27 (61.4%) 29 (65.9%) 0.65
BMI (kg/m?) 29.8+4.2 30.2+4.6 0.54
Baseline TUG Test (seconds) 18.7+34 19.0+£3.6 0.75
Baseline VAS Pain Score 72+13 74+14 0.52

In comparison to the control group, the rehabilitation group's mean TUG test time showed a
substantial improvement at six weeks postoperatively. The control group's mean TUG time was
16.5 £ 2.8 seconds, but the rehabilitation group's was 14.2 + 2.3 seconds (p < 0.001). At the 3-
month follow-up, the rehabilitation group continued to exhibit improvement in functional mobility,
with a time difference of 12.8 £ 2.1 seconds compared to 15.4 + 2.5 seconds in the control group (p
< 0.001), as shown in figure 1.
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Figure 1: Timed Up and Go (TUG) Test Results

At six weeks and three months after surgery, the rehabilitation group had less pain, as indicated by
the VAS. At six weeks, the rehabilitation group's mean VAS score was 3.8 = 1.2, whereas the
control group's was 4.6 + 1.5 (p = 0.01). Pain levels had dropped further in both groups by three
months, although the rehabilitation group kept reporting lower pain levels (mean VAS score of 2.7
+ 1.0 vs 3.5 £ 1.3 in the control group; p = 0.02) (Table 2).

Table 2: Visual Analog Scale (VAS) Pain Scores

Time Point Rehabilitation Group (n =44) | Control Group (n = 44) p-value
Baseline (VAS score) 72+13 74+14 0.52
6 Weeks Postoperative (VAS score) | 3.8+1.2 46+15 0.01
3 Months Postoperative (VAS score) | 2.7+1.0 35+13 0.02

The therapy group did statistically better on all parts of the KOOS that measure pain, symptoms,
daily living tasks, sports and leisure, and quality of life. The therapy group did better at the 3-month
follow-up, as shown in Figure 2. Their mean increase in the KOOS quality of life subscales 21.5 +
6.7 points, while the control group's increase was 15.2 £ 5.9 points (p = 0.005).
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Figure 2: Knee injury and Osteoarthritis Outcome Score (KOOS) Quality of Life Subscale

Preoperative rehabilitation program adherence was strong; at least 90% of the recommended
sessions were completed by 41 out of 44 participants (93.2%). There have been no significant side
effects linked to the prehabilitation program. Eight individuals (18.2%) in the rehabilitation group
had mild adverse effects, such as discomfort in their muscles, but these were temporary and went
away on their own without any help. In the rehabilitation group, the average duration of hospital
stay was 3.8 = 0.9 days, whereas in the control group it was 4.4 £ 1.1 days (p = 0.02). The
rehabilitation group's overall recovery trajectory accelerated as a result of this shorter hospital stay
(Table 3).

Table 3: Length of Hospital Stay

Group Mean Length of Stay (days) p-value
Rehabilitation Group (n = 44) 3.8+0.9 0.02
Control Group (n = 44) 44+1.1

Discussion

The results of this randomized controlled study show that patients having TKA have far better
functional mobility, experience less pain, and have a higher quality of life after a systematic
preoperative rehabilitation program. These findings are in line with other studies that looked at the
function of prehabilitation after orthopedic procedures, especially total knee arthroplasty.

The Timed Up and Go (TUG) test findings showed a substantial increase in functional mobility in
the rehabilitation group, which is consistent with other research that has shown the advantages of
preoperative exercise regimens'?. According to a meta-analysis, prehabilitation may improve
functional results after surgery, especially in terms of shortening the recovery period for regained
mobility. Our study's faster recovery was probably influenced by prior studies that found patients
who took part in prehabilitation had superior early postoperative results, such as increased muscular
strength and gait speed'® 4. It's crucial to remember, nevertheless, that some research did not
discover a statistically significant difference in postoperative function between the control and
prehabilitation groups®. This disparity might be explained by changes in the prehabilitation
programs' length and intensity as well as in the timing of the outcome evaluations. It's possible that
the thorough and prolonged prehabilitation program we used in our trial, spanning four weeks,
supplied enough stimulation to result in the noted gains in functional mobility.
Another important outcome of our research is the decrease in postoperative pain levels in the
rehabilitation group. Research shows that patients who exercised before to surgery had less pain
afterward and used fewer analgesics, which supports this conclusion®®. The mechanism behind this
benefit might be related to increased pain tolerance, greater joint flexibility, and stronger muscles
around the knee joint, all of which help with better pain management after surgery. On the other
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hand, prehabilitation has not been shown to significantly lower pain levels in some trials®. The
discrepancies in the results might be the result of different patient demographics, different exercise
regimens and intensities, or different pain measurement techniques. The findings of our research
imply that a well-thought-out, highly adhered-to prehabilitation program may, in fact, improve pain
outcomes and perhaps the patient's overall recuperation experience.

The improvement in the rehabilitation group's quality of life as shown by the KOOS highlights the
comprehensive advantages of prehabilitation. Prior research has shown how preoperative exercise
improves patients' views of their health and well-being in addition to their physical function'’. This
increase in life quality is especially noteworthy in the context of total knee arthroplasty (TKI), since
patients often go through a protracted healing phase that may negatively affect their mental and
emotional well-being. While all KOOS subscales showed considerable improvements in our
research, other investigations, especially in the early postoperative period, revealed limited
influence on various elements of quality of life. This discrepancy could be explained by our study's
extended follow-up period, which allowed the advantages of prehabilitation to materialize over
time. The rehabilitation group's reduced length of stay in the hospital is consistent with research
showing prehabilitation may hasten postoperative healing and enable early departure & 9,
Shortening hospital stays might have a significant impact on healthcare systems by reducing
expenses and better using available resources. Other research, however, has not shown a statistically
significant variation in hospital stays between the prehabilitation and control groups®°. The
particular discharge criteria that are used and the effectiveness of the postoperative care procedures
may both affect how inconsistent the findings are. The prehabilitation program's high rate of
adherence and the lack of significant adverse events bolster the viability and security of introducing
such programs into clinical practice. This result is in line with the research, which shows that when
patients feel the program is helpful and it is well-integrated into their preoperative treatment
regimen, adherence rates are often high?Z.

Limitations and Future Suggestions: The absence of long-term data beyond three months and the
very little follow-up time are two of this study's drawbacks. Furthermore, the research was carried
out in a single location, which might restrict how broadly applicable the results are. Multi-center
studies with longer follow-up should be a part of future research to evaluate long-term effects and
confirm that preoperative rehabilitation is applicable to a variety of groups. Investigating various
prehabilitation procedures and intensities may also provide light on how best to treat TKA patients
prior to surgery.

Conclusion

This research shows that in patients receiving total knee arthroplasty, preoperative rehabilitation
dramatically improves functional mobility, lowers discomfort, and improves quality of life. A
shorter hospital stay is another benefit of the strategy, along with good adherence and few side
effects. These results provide credence to the idea that prehabilitation ought to be a regular part of
TKA patients’ treatment in order to enhance their recuperation and postoperative results.
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