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ÖZ 

Post-operatif ortopedik rehabilitasyon sürecinde, egzersiz protokollerinin uygun şekilde gerçekleştirilmesi, hastanın klinik 

durumunda elde edilecek iyileşme açısından büyük önem taşımaktadır. Son yıllarda telerehabilitasyon hizmetlerinin 

yaygınlaşmasıyla birlikte, klinisyenlerin hastalarına ait egzersiz protokollerini izlem ve yönetimi daha pratik, maliyeti düşük 

ve zamandan tasarruf edilecek şekilde mümkün olabilmektedir. Total diz artroplastisi başta olmak üzere birçok patolojik 

durumda post-operatif dönemde telerehabilitasyonun kullanıldığı, randomize kontrollü çalışmalarla etkinliğinin araştırıldığı 

görülmektedir. Bu derlemede post-operatif ortopedik rehabilitasyon sürecinde egzersiz izlem ve yönetim teknolojileri ele 

alınmıştır. Bu uygulamaların konvansiyonel yöntemlere göre farkları, benzerlikleri, avantajları ve dezavantajları incelenecektir. 
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ABSTRACT 

Appropriate application of exercise protocols during post-operative orthopedic rehabilitation is of great importance for the 

improvement of the patient's clinical condition. With the introduction of telerehabilitation services in recent years, it is possible 

for clinicians to monitor and manage the exercise protocols of their patients in a more practical, cost-effective and time-saving 

manner. Telerehabilitation is used in post-operative period for many pathological conditions, especially total knee arthroplasty, 

and its effectiveness is investigated by randomized controlled studies. In this review, exercise monitoring and management 

technologies in post-operative orthopedic rehabilitation process are discussed. Differences, similarities, advantages and 

disadvantages of these applications compared to conventional methods will be examined. 
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1. INTRODUCTION 

The positive results of physiotherapy and rehabilitation programs after orthopedic 

surgeries have been reported in many studies (1,2). In this process, maximum clinical gain is 

tried to be achieved with rehabilitation protocols managed by clinicians. Disruptions in the 

rehabilitation programs may lead to deterioration in the patient's clinical condition. Delayed 

postoperative recovery is one of the most important problems in the field of orthopedic 

rehabilitation. The delayed process with postoperative complications contributes significantly 

to morbidity. Also, it may lead to hospital stay, increased mortality and reduced cost 

effectiveness (3). In recent years, cost increases and loss of time due to the increase in demand 

for rehabilitation services pose a threat to the sustainability of health services (4). Decreases in 

the cost of the internet and the increase in the availability of communication technologies in the 
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community increased the opportunity to implement technology-based solutions. These 

developments were especially beneficial for the rehabilitation and maintenance of the people 

who were hospitalized after being discharged from the hospital. Technological solutions can 

increase patients' commitment to treatment, as well as reduce occupancy rates in hospitals and 

other healthcare providers (4-6). Especially with the revision of health policies due to aging in 

the populations of industrialized countries, deficiencies in the limited resources allocated to 

public health bring new searches. Telerehabilitation, which is one of the leading technological 

rehabilitation applications, is theoretically an efficient method that can be used in all areas 

where the rehabilitation process is applied. (5-7).   

Telerehabilitation is defined as the remote provision of rehabilitation services through 

the use of telecommunication services (8). Telerehabilitation is used in patient assessment and 

education in many medical fields (9). The scientific community thinks that telerehabilitation 

increases the efficiency of rehabilitation services, especially in terms of sustainability. In 

addition, sustainability and applicability of the rehabilitation protocol are considered as an 

integral part of tele rehabilitation services (9,10). Physiotherapists play an important role in 

exercise training before and after the surgery of orthopaedics. Exercise prescription is of great 

importance for the post-operative period (11). Telerehabilitation is one of the most important 

technological rehabilitation methods defined as remote provision of rehabilitation services such 

as exercise monitoring and management to patients using information and communication 

technologies (12). Telerehabilitation may include treatment parameters such as evaluation, 

training, follow-up and exercise. In the last few years, telerehabilitation services have 

developed rapidly. It considered as a low-cost alternative due to the possibility of reaching 

people in remote areas (13,14).  

Telerehabilitation provides positive benefits especially for individuals with travel 

barriers, who cannot come to hospital during working hours and cannot provide treatment and 

cannot provide continuity in exercise (15). The applicability and acceptability of this 

technology has been demonstrated by the increase in quality of life, patient and clinician 

satisfaction. Improvements in all these values are reported to be observed in terms of exercise 

monitoring and management in the field of physiotherapy and rehabilitation as well as in the 

post-operative period (3,16). According to the results of a recent systematic review, it was stated 

that post-operative telerehabilitation practices in the field of orthopedic rehabilitation can yield 

promising results compared to traditional rehabilitation methods, in terms of pain and physical 

function. Also, it is concluded that exercise protocols should be seen as a viable option in 

holistic management (17). According to the results of the literature review, it is obvious that 

there are few narrative and systematic reviews that present the results of telerehabilitation 

studies, accordingly there is a lack of evidence about this subject. 

In this review, current exercise monitoring and management technologies developed in 

the field of orthopedic rehabilitation will be explained. Limited number of randomized 

controlled studies have been conducted on this subject. In the post-operative period, the follow-

up of the rehabilitation program with web-based platforms, patient education and patient 

specific exercise prescribing, and the ways of patient monitoring and management remotely 

will be discussed. Examples of different telerehabilitation technologies such as web-based 

platforms, video conference techniques, machine learning applications which can be considered 

as a new trend in medical technologies in the literature will be presented under for different 
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patient groups. Advantages and disadvantages of telerehabilitation over conventional methods 

will be emphasized. 

2. LITERATURE REVIEW 

Telerehabilitation solutions allow clinicians to remotely monitor exercise programs of 

remote patients with technological systems. These applications are seen in many post-operative 

applications (18-20). In a randomized controlled pilot study, a new web-based platform 

improved the clinical situation with rehabilitation protocol after reconstruction surgery in 

individuals with anterior cruciate ligament injury. Participation in rehabilitation practices and 

monitoring of rehabilitation outcomes in these individuals were aimed. It has been argued that 

telerehabilitation is a way of supporting self-control in individuals. In this context, the 

feasibility of a three-month internet-based intervention mobile via the mobile site to increase 

recovery in patients following ACL reconstruction is assessed. The potential effects of web-

based treatment applications on knee pain, function, self-efficacy and fear of pain were also 

investigated among the clinical results of the study. As a result of the study, no significant 

difference was found between the control group and the telerehabilitation group (21). 

Successful post-operative telerehabilitation following total knee arthroplasty (THA) can 

provide successful results with telerehabilitation using synchronous (real-time) video. In a 

recent study, a randomized intervention study was performed following THA by comparing 

video-based software with conventional methods. Through the Capture Proof application, 

therapists presented a total of 23 videos of the same content as the training provided at the 

outpatient clinic. There was no statistical difference between groups in terms of recovery (22). 

In the systematic review study in which telerehabilitation was performed in patients with 

total hip prosthesis, three clinical parameters, joint range of motion, coordination and 

compensation were examined as a result of telerehabilitation applications performed with the 

web platform. According to the results, it was stated that 88-91% agreement was observed 

between the evaluations made with the telerehabilitation system and the clinical evaluations 

made by the physiotherapists. It is also underlined when it is not entirely possible to perform 

all exercises performed in traditional physiotherapy with a telerehabilitation platform. This is 

thought to be due to inaccurate measurements of systems with improper calibration by low-cost 

systems implemented by image processing technologies and other inertial sensors. According 

to the conclusion of the review, telerehabilitation services can be used as a complement to 

traditional physical therapy (23).  

According to the report of an ongoing study which was started to be performed with 

operated patients with subacromial impingement syndrome, the patients experienced pain, 

muscle weakness and loss of motion in the affected joint and the surgical operation had high 

success rates by telerehabilitation. It was emphasized that telerehabilitation applications 

showed positive results in some orthopedic conditions postoperatively, and therefore, it was 

stated that individual-specific telerehabilitation interventions should be developed to improve 

shoulder functions in patients with subacromial impingement syndrome. A treatment group 

receiving video exercise training and video conferencing through the web platform they 

developed was compared to the traditional physiotherapy field control group. The fact that such 

studies have been carried out for the last few years limits the available data (24). In their pilot 
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study, it was emphasized that there was no difference between the two groups and that 

telerehabilitation was an effective intervention tool that could be used routinely (25). 

In another project including a web platform developed for post-op patients after hip 

fractures, to increase the use of home-based rehabilitation and communication technologies 

aimed to contribute to the development of an improved rehabilitation process for patients with 

hip fractures and their relatives. In this study, it was aimed to design a multidisciplinary 

telerehabilitation protocol with a web-based platform and to compare this protocol with the 

conventional outpatient rehabilitation protocol at home and reported that the development 

studies are ongoing. Considering the increased incidence of hip fractures, it is emphasized that 

such rehabilitation technologies may be of great importance in the maintenance of rehabilitation 

for patients with acute hip fractures and disorders in post-operative period (26).  

In a study in which cost analysis of telerehabilitation was performed in individuals with 

total knee arthroplasty, the importance telerehabilitation as an alternative service delivery 

method. Authors of the study mentioned as it became difficult to meet the demands of 

rehabilitation at home. To this end, they planned a randomized controlled trial comparing 

telerehabilitation and traditional rehabilitation methods. Telerehabilitation has implemented 

video conference sessions which they perform uninterrupted through high-speed internet 

connection for intervention. Compared with conventional rehabilitation, the cost of a single 

telerehabilitation session was lower or at the same level. They emphasized that stakeholders 

would consider these data to provide telerehabilitation in their clinics as services in their clinics 

(27). 

In recent years, studies have been carried out to reduce health care costs in total hip 

arthroplasty. In one of these studies, the feasibility of a new artificial intelligence supported 

digital biofeedback system after total hip replacement was evaluated and compared with 

conventional methods (28). According to the results of this study, it is reported that this new 

solution reduces the dependence on human resources and provides better clinical results 

compared to traditional rehabilitation and it is promising to maintain treatment protocols after 

total hip arthroplasty (29).  

The study evaluated the effect of anterior telerehabilitation program compared to normal 

surgical waiting before total knee and hip arthroplasty (30). According to the results of this pilot 

study, no significant difference was observed between the two groups and it was stated that this 

web platform could be used safely in individuals with arthroplasty (31). In a study conducted 

with patients with hip arthroplasty, it was stated that obstacles such as geographical location 

and transportation could limit access to appropriate health services and one of the solutions was 

rehabilitation programs that would be realized by saving money with telerehabilitation 

technologies. Telerehabilitation was performed via tablet to the telerehabilitation group, which 

was subjected to a similar exercise program as the conventional group. It was emphasized that 

the results were both cost effective and clinically effective (20).  

In the artificial intelligence based telerehabilitation program developed for individuals 

with total knee arthroplasty, treatment management is carried out by providing feedback to 

patients with objective data from individuals. In the pilot study, data related to the platform they 

developed for remote patient management are presented. The results show that the system is 

effective. However, they reported that it should be supported by extensive studies with more 

cases (32). Recently, an application has been developed with artificial intelligence technology, 



Adnan Menderes Üniversitesi Sağlık Bilimleri Fakültesi Dergisi 2020: 4(3); 244-250 

Journal of Adnan Menderes University Health Sciences Faculty  

248 
 

which enables the monitoring of the patient's participation in home exercise programs in real 

time after lower extremity surgeries, monitoring the progress of rehabilitation of patients in the 

surgical team and receiving notification if there is a negative situation. A cohort pilot study of 

a total of 25 total knee arthroplasty patients demonstrated the ability of this technology to collect 

continuous data from each patient's smartphone. Technologies providing a remote patient 

monitoring system may allow surgeons to better evaluate postoperative rehabilitation and allow 

early intervention in emergencies such as complications (33).  

5. CONCLUSION 

It is seen that most of the telerehabilitation studies performed in the post-operative 

period of orthopedic rehabilitation are aimed at the monitoring and management of post-

arthroplasty treatment protocols. After the orthopedic surgery of many pathologies, especially 

total knee arthroplasty, telerehabilitation applications have started to be used in post-operative 

period patients. Particularly in recent years, randomized controlled studies have been 

performed, but the amount of data related to this is not sufficient in the literature. In most of 

these randomized controlled trials, it is observed that telerehabilitation is equivalent to 

conventional applications and there are no clinically significant differences between patients 

receiving telerehabilitation and those receiving conventional methods of treatment. In 

systematic review studies, gains from time and cost are emphasized through telerehabilitation 

services. It was stated that the patients' commitment to rehabilitation protocols and their 

communication with clinicians contributed to rehabilitation. 
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