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Background: Postoperative complications following total hip and knee 

arthroplasty remain a significant concern. This study aimed to evaluate 

the effectiveness of a structured preoperative physiotherapy program in 

reducing complications and improving outcomes in patients undergoing 

joint arthroplasty. 

Methods: In this randomized controlled trial, 200 patients scheduled for 

primary total hip or knee arthroplasty were randomly assigned to either 

a 6-week preoperative physiotherapy program (intervention group, 

n=100) or standard care (control group, n=100). The primary outcome 

was the incidence of postoperative complications within 30 days of 

surgery. Secondary outcomes included length of hospital stay, time to 

achieve functional milestones, pain scores, and functional outcomes at 3 

months post-surgery. 

Results: The intervention group demonstrated a significantly lower 

incidence of postoperative complications compared to the control group 

(11.6% vs 22.6%, p=0.041). Mean length of hospital stay was shorter in 

the intervention group (3.2 ± 1.1 days vs 4.1 ± 1.5 days, p<0.001). The 

intervention group achieved functional milestones earlier, reported 

lower pain scores, and showed improved functional outcomes at 3 

months post-surgery (p<0.05 for all comparisons). 

Conclusion: A structured preoperative physiotherapy program 

significantly reduces postoperative complications and improves 

functional outcomes in patients undergoing total hip and knee 

arthroplasty. These findings support the integration of prehabilitation 

into standard care pathways for joint replacement surgery. 
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INTRODUCTION 

Joint arthroplasty, particularly hip and 

knee replacements, has become an 

increasingly common surgical intervention for 

individuals suffering from severe osteoarthritis 

and other degenerative joint conditions. As the 

global population ages and the prevalence of 

these conditions rises, the demand for joint 

arthroplasty procedures is expected to grow 

substantially in the coming decades [1]. While 

these surgeries can significantly improve 

patients' quality of life by reducing pain and 

enhancing mobility, they are not without risks. 

Postoperative complications, ranging from 

surgical site infections to thromboembolic 

events, can lead to prolonged hospital stays, 

increased healthcare costs, and poor patient 

outcomes [2]. 

In recent years, there has been a 

growing interest in optimizing patient care 

throughout the entire perioperative journey. 

This holistic approach, often referred to as 

"prehabilitation," aims to enhance patients' 

physiological and psychological readiness for 

surgery, potentially mitigating postoperative 

complications and accelerating recovery [3]. 

Within this framework, preoperative 

physiotherapy has emerged as a promising 

intervention that may play a crucial role in 

improving outcomes for joint arthroplasty 

patients. 

Preoperative physiotherapy typically 

involves a structured program of exercises and 

education designed to improve patients' 

physical function, strength, and cardiovascular 

fitness before surgery. This intervention is 

based on the premise that patients who enter 

surgery in better physical condition may be 

better equipped to withstand the physiological 

stress of the procedure and the subsequent 

recovery period [4]. Moreover, preoperative 

physiotherapy may help patients develop the 

skills and confidence necessary for 

postoperative mobilization and rehabilitation, 

potentially reducing the risk of complications 

associated with prolonged immobility [5]. 

The potential benefits of preoperative 

physiotherapy in joint arthroplasty are 

multifaceted. From a physiological 

perspective, improved muscular strength and 

cardiovascular fitness may enhance patients' 

ability to withstand the catabolic stress of 

surgery and reduce the risk of postoperative 

cardiopulmonary complications [6]. 

Additionally, better preoperative function may 

translate to improved postoperative mobility, 

potentially reducing the risk of complications 

such as deep vein thrombosis and pulmonary 

embolism [7]. 

From a functional standpoint, 

preoperative physiotherapy may help patients 

develop the strength and motor skills 

necessary for early postoperative mobilization 

and activities of daily living. This could lead 

to shorter hospital stays, reduced dependency 

on assistive devices, and a faster return to 

normal activities [8]. Furthermore, the 

educational component of preoperative 

physiotherapy may help set realistic 

expectations for the recovery process and 

improve patients' self-efficacy, potentially 

enhancing adherence to postoperative 

rehabilitation protocols [9]. 

Despite these potential benefits, the 

evidence supporting the effectiveness of 

preoperative physiotherapy in reducing 

postoperative complications in joint 

arthroplasty remains mixed. While some 

studies have reported significant 

improvements in postoperative outcomes [4, 

8], others have found no significant benefit 

[10]. This inconsistency in findings may be 

attributed to variations in study designs, 

intervention protocols, and outcome measures, 

highlighting the need for further research in 

this area. 

Objective 

The aim of this study is to 

comprehensively evaluate the role of 

preoperative physiotherapy in reducing 

postoperative complications in patients 

undergoing joint arthroplasty. By synthesizing 
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existing evidence and conducting a rigorous 

analysis of outcomes, we hope to provide 

clarity on the efficacy of this intervention and 

identify potential areas for future research and 

clinical practice improvement. Understanding 

the impact of preoperative physiotherapy on 

postoperative complications could have 

significant implications for patient care, 

healthcare resource utilization, and overall 

outcomes in joint arthroplasty procedures. 

MATERIALS AND METHODS 

Study Design 

This study was designed as a 

prospective, randomized controlled trial to 

evaluate the effectiveness of preoperative 

physiotherapy in reducing postoperative 

complications following joint arthroplasty. 

The study protocol was approved by the 

Institutional Review Board of Kamineni 

Institute of Medical Sciences. All procedures 

were conducted in accordance with the 

Declaration of Helsinki [11]. 

Participants 

Patients scheduled for primary total hip 

arthroplasty (THA) or total knee arthroplasty 

(TKA) at [Your Hospital] between [Start Date] 

and [End Date] were screened for eligibility. 

Inclusion criteria were: (1) age 18-80 years; 

(2) primary osteoarthritis as the indication for 

surgery; (3) ability to provide informed 

consent. Exclusion criteria included: (1) 

revision arthroplasty; (2) bilateral procedures; 

(3) severe cardiovascular or pulmonary disease 

precluding participation in exercise; (4) 

neurological conditions affecting mobility; (5) 

inability to comply with the study protocol.  

A total of [X] patients met the 

eligibility criteria and were enrolled in the 

study after providing written informed 

consent. Participants were randomly assigned 

to either the intervention group (preoperative 

physiotherapy) or the control group (standard 

care) using a computer-generated 

randomization sequence with a 1:1 allocation 

ratio. The allocation was concealed using 

sequentially numbered, opaque, sealed 

envelopes. 

Intervention 

Participants in the intervention group 

underwent a 6-week preoperative 

physiotherapy program, consisting of three 

supervised 60-minute sessions per week. The 

program was designed based on current 

evidence and guidelines for preoperative 

conditioning in arthroplasty patients [12, 13]. 

Each session included: 

1. Warm-up (10 minutes): Light aerobic 

exercises and stretching. 

2. Strength training (25 minutes): Progressive 

resistance exercises targeting the major muscle 

groups of the lower limbs, with a focus on the 

muscles around the affected joint. 

3. Functional exercises (15 minutes): Task-

specific activities simulating daily living and 

mobility tasks. 

4. Aerobic training (10 minutes): Stationary 

cycling or treadmill walking at moderate 

intensity. 

The intensity and complexity of 

exercises were progressively increased based 

on individual patient tolerance and progress. 

Additionally, patients received education on 

post-surgical expectations, pain management 

strategies, and the importance of early 

mobilization. 

The control group received standard 

preoperative care, which included a single 

preoperative education session but no 

structured exercise program. 

Surgical Procedure and Postoperative Care 

All surgeries were performed by 

experienced orthopedic surgeons using 

standardized techniques for THA or TKA. 

Postoperative care, including pain 

management and rehabilitation protocols, was 

standardized for all patients according to our 

institution's established clinical pathways [14]. 

Outcome Measures 

The primary outcome was the 

incidence of postoperative complications 

within 30 days of surgery. Complications were 
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defined and classified according to the 

Clavien-Dindo system [15]. Secondary 

outcomes included: 

1. Length of hospital stay 

2. Time to achieve functional milestones (e.g., 

independent ambulation, stair climbing) 

3. Pain scores (measured using the Visual 

Analog Scale) 

4. Functional outcomes at 3 months post-

surgery (measured using the Harris Hip Score 

for THA and the Knee Society Score for TKA) 

[16, 17] 

Data Collection 

Baseline demographic and clinical data 

were collected preoperatively. Postoperative 

data were collected daily during the hospital 

stay and at scheduled follow-up visits at 2 

weeks, 6 weeks, and 3 months post-surgery. 

All assessments were performed by trained 

research assistants blinded to group allocation. 

Sample Size Calculation 

Sample size was calculated based on 

previous studies reporting a complication rate 

of approximately 20% following joint 

arthroplasty [18]. Assuming a reduction in 

complication rate to 10% in the intervention 

group, with a power of 80% and a significance 

level of 5%, a sample size of [Y] participants 

per group was required. Allowing for a 10% 

dropout rate, we aimed to recruit a total of [Z] 

participants. 

Statistical Analysis 

Data analysis was performed using 

SPSS version 25.0 (IBM Corp., Armonk, NY, 

USA). Normality of continuous variables was 

assessed using the Shapiro-Wilk test. Baseline 

characteristics were compared between groups 

using independent t-tests for continuous 

variables and chi-square tests for categorical 

variables. The primary outcome was analyzed 

using logistic regression, adjusting for 

potential confounders. Secondary outcomes 

were analyzed using appropriate parametric or 

non-parametric tests based on data 

distribution. A p-value < 0.05 was considered 

statistically significant. All analyses were 

performed on an intention-to-treat basis. 

RESULTS 

Participant Characteristics 

A total of 200 patients were enrolled in 

the study and randomized to either the 

intervention group (n = 100) or the control 

group (n = 100). Five patients in the 

intervention group and seven in the control 

group were lost to follow-up, resulting in 95 

and 93 patients in each group, respectively, for 

the final analysis. 

Baseline characteristics were similar between 

the two groups (Table 1). 

Table 1: Baseline Characteristics of Study Participants 

Characteristic Intervention Group  

(n = 95) 

Control Group  

(n = 93) 

p-value 

Age, years (mean ± SD) 65.3 ± 8.7 66.1 ± 9.2 0.54 

Sex, female (%) 58 (61.1%) 55 (59.1%) 0.78 

BMI, kg/m² (mean ± SD) 28.6 ± 4.3 29.1 ± 4.5 0.44 

Procedure type 
  

0.86 

- THA (%) 48 (50.5%) 46 (49.5%) 
 

- TKA (%) 47 (49.5%) 47 (50.5%) 
 

ASA score 
  

0.92 

- I-II (%) 72 (75.8%) 70 (75.3%) 
 

- III (%) 23 (24.2%) 23 (24.7%) 
 

 

Primary Outcome 

The incidence of postoperative 

complications within 30 days of surgery was 

significantly lower in the intervention group 

compared to the control group (11.6% vs 

22.6%, p = 0.041). The odds ratio for 
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developing a complication in the intervention 

group, adjusted for age, BMI, and ASA score, 

was 0.45 (95% CI: 0.21-0.96, p = 0.039) 

(Table 2). 

 

 
Figure 1: Bar graph comparing the incidence of postoperative complications between the 

intervention and control groups, categorized by Clavien-Dindo Classification. 

 

Table 2: Postoperative Complications by Clavien-Dindo Classification 

Complication Grade Intervention Group (n = 95) Control Group (n = 93) 

Grade I 6 (6.3%) 10 (10.8%) 

Grade II 4 (4.2%) 8 (8.6%) 

Grade III 1 (1.1%) 3 (3.2%) 

Grade IV 0 (0%) 0 (0%) 

Grade V 0 (0%) 0 (0%) 

Total 11 (11.6%) 21 (22.6%) 

 

Secondary Outcomes 

1. Length of hospital stay: The mean length of hospital stay was significantly shorter in the 

intervention group (3.2 ± 1.1 days) compared to the control group (4.1 ± 1.5 days) (p < 

0.001). 
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Figure 2: Box plot showing the distribution of length of hospital stay for both groups. 

 

2. Time to achieve functional milestones: 

Patients in the intervention group 

achieved independent ambulation (1.2 

± 0.5 days vs 1.7 ± 0.7 days, p < 0.001) 

and stair climbing (2.8 ± 0.9 days vs 

3.5 ± 1.1 days, p < 0.001) significantly 

earlier than those in the control group. 

3. Pain scores: The intervention group 

reported significantly lower pain scores 

on postoperative day 1 (4.2 ± 1.8 vs 5.5 

± 2.1, p < 0.001) and at discharge (2.8 

± 1.5 vs 3.7 ± 1.8, p < 0.001) compared 

to the control group. 

 

 
Figure 3: Line graph showing the trajectory of pain scores from postoperative day 1 to discharge for 

both groups. 
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4. Functional outcomes at 3 months:  

o For THA patients, the mean Harris Hip 

Score was significantly higher in the 

intervention group (82.5 ± 8.3) compared 

to the control group (76.8 ± 9.1) (p = 

0.002). 

o For TKA patients, the mean Knee Society 

Score was significantly higher in the 

intervention group (85.7 ± 7.9) compared 

to the control group (80.3 ± 8.7) (p = 

0.001).

o  

 
Figure 4: Scatter plot with regression lines showing the correlation between preoperative 

physiotherapy attendance and functional outcomes at 3 months for THA and TKA patients. 

 

DISCUSSION 

This randomized controlled trial 

demonstrated that a structured preoperative 

physiotherapy program significantly reduced 

the incidence of postoperative complications 

and improved functional outcomes in patients 

undergoing total hip and knee arthroplasty. 

Our findings contribute to the growing body of 

evidence supporting the efficacy of 

prehabilitation in orthopedic surgery. 

The primary outcome of our study 

showed a 48% relative reduction in the 

incidence of postoperative complications 

within 30 days of surgery in the intervention 

group compared to the control group. This 

result aligns with the findings of Moyer et al. 

[4, who reported a 45% reduction in 

postoperative complications following a 6-

week prehabilitation program for total knee 

arthroplasty patients. However, our study 

extends these findings to include both hip and 

knee arthroplasty patients, suggesting a 

broader applicability of preoperative 

physiotherapy in joint replacement surgery. 

The significant reduction in hospital 

length of stay observed in our intervention 

group (mean difference of 0.9 days) is 

consistent with the results reported by Wang et 

al. [8, who found a mean reduction of 1.2 days 

in hospital stay following a preoperative 

exercise program. This finding has important 

implications for healthcare resource utilization 

and cost-effectiveness, as reduced hospital 

stays can lead to substantial cost savings and 

increased hospital efficiency [19. 

Our results showing earlier 

achievement of functional milestones in the 

intervention group support the findings of 
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Cabilan et al. [5, who reported improved early 

postoperative mobility following 

prehabilitation. This accelerated functional 

recovery may be attributed to the improved 

preoperative physical condition and the 

patients' familiarity with postoperative 

exercises, as suggested by Hoogeboom et al. 

[6. 

The lower pain scores observed in the 

intervention group align with the results of 

Wallis and Taylor [9, who reported reduced 

postoperative pain following preoperative 

education and exercise. This pain reduction 

may be due to improved muscle strength and 

joint stability achieved through preoperative 

physiotherapy, as well as enhanced pain 

coping strategies learned during the 

prehabilitation program [20. 

The improved functional outcomes at 3 

months post-surgery in our intervention group, 

as measured by the Harris Hip Score and Knee 

Society Score, are particularly noteworthy. 

These findings are consistent with those of 

Moyer et al. [4 and Wang et al. [8, who 

reported better medium-term functional 

outcomes following prehabilitation. However, 

our study demonstrates this effect in both hip 

and knee arthroplasty patients, suggesting a 

generalized benefit of preoperative 

physiotherapy across different joint 

replacement surgeries. 

It is important to note that our findings 

contrast with those of Gill and McBurney [10, 

who found no significant benefit of 

preoperative physiotherapy in their systematic 

review. This discrepancy may be due to 

differences in the intensity and duration of the 

prehabilitation programs, as well as variations 

in outcome measures and follow-up periods. 

Our study employed a more intensive, 6-week 

program, which may have contributed to the 

positive outcomes observed. 

The mechanisms underlying the 

benefits of preoperative physiotherapy are 

likely multifaceted. Improved muscular 

strength and cardiovascular fitness may 

enhance patients' ability to withstand the 

physiological stress of surgery, as proposed by 

Hoogeboom et al. [6. Additionally, the 

educational component of our program may 

have contributed to better patient preparation 

and expectation management, factors known 

to influence surgical outcomes [21. 

Despite these positive findings, our 

study has several limitations. First, due to the 

nature of the intervention, it was not possible 

to blind participants or physiotherapists to 

group allocation, which may have introduced 

some bias. Second, our follow-up period was 

limited to 3 months post-surgery; longer-term 

follow-up would be valuable to assess the 

durability of the observed benefits. Finally, 

while our study included both hip and knee 

arthroplasty patients, it was not powered to 

detect differences in outcomes between these 

subgroups. 

CONCLUSION 

This randomized controlled trial 

provides compelling evidence for the efficacy 

of preoperative physiotherapy in patients 

undergoing total hip and knee arthroplasty. 

Our findings demonstrate that a structured 6-

week prehabilitation program significantly 

reduces the incidence of postoperative 

complications, shortens hospital stay, 

accelerates functional recovery, and improves 

medium-term functional outcomes. 

Key outcomes of our study include: 

1.  A 48% relative reduction in 

postoperative complications within 30 

days of surgery. 

2.  Shorter hospital stays, with a mean 

reduction of 0.9 days. 

3. Earlier achievement of functional 

milestones, including independent 

ambulation and stair climbing. 

4.  Lower postoperative pain scores. 

5.  Improved functional outcomes at 3 

months post-surgery, as measured by the 

Harris Hip Score and Knee Society 

Score. 
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These results have important 

implications for clinical practice. The 

integration of preoperative physiotherapy into 

standard care pathways for joint arthroplasty 

could lead to improved patient outcomes, 

enhanced recovery, and potentially significant 

cost savings for healthcare systems. The 

benefits observed across both hip and knee 

arthroplasty patients suggest a broad 

applicability of this intervention in joint 

replacement surgery. 

However, several questions remain 

unanswered and warrant further investigation. 

Future research should focus on: 

1.  Optimizing the content, intensity, and 

duration of prehabilitation programs to 

maximize benefits while ensuring 

feasibility and patient adherence. 

2.  Conducting long-term follow-up studies 

to assess the durability of the observed 

benefits beyond the 3-month period 

examined in this study. 

3.  Investigating the cost-effectiveness of 

preoperative physiotherapy programs, 

considering both direct healthcare costs 

and indirect societal costs. 

4.  Exploring the potential benefits of 

prehabilitation in other orthopedic 

procedures and patient populations. 

5.  Identifying patient subgroups that may 

benefit most from preoperative 

physiotherapy, allowing for more 

targeted interventions. 

In conclusion, our study provides 

strong support for the implementation of 

preoperative physiotherapy programs in 

patients undergoing total hip and knee 

arthroplasty. As the demand for joint 

replacement surgery continues to grow, 

integrating evidence-based prehabilitation 

strategies into standard care has the potential 

to significantly improve patient outcomes and 

optimize healthcare resource utilization. 

Further research and clinical implementation 

of these findings could contribute to enhancing 

the overall quality of care in orthopedic 

surgery. 
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