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1 Introduction and rationale
The number of total hip and knee arthroplasty procedures has increased substantially in recent years and is expected to rise further in the future [1]. Although lower limb arthroplasty is generally associated with improvements in pain, function, and quality of life, postoperative recovery remains variable, and some patients continue to experience muscle weakness, functional limitations, impaired mobility, and persistent pain after surgery [2]. Preoperative physical status is known to influence postoperative recovery after lower limb arthroplasty; however, many patients, particularly older or more fragile individuals, reach surgery with reduced mobility, poor muscle strength, and limited functional capacity [3]. It is therefore important to identify strategies that may improve preoperative functional status in patients scheduled for elective total hip or knee arthroplasty [4–6]. Prehabilitation includes interventions delivered before surgery with the aim of improving physical condition, functional reserve, and psychological readiness, potentially reducing postoperative complications, length of hospital stay, and need for postoperative care [7]. Although the evidence on prehabilitation before lower limb arthroplasty remains heterogeneous, previous studies suggest that preoperative exercise and rehabilitation may improve physical function, reduce pain, and support earlier recovery [7,8]. Several types of prehabilitation have been proposed for patients awaiting lower limb arthroplasty, including strengthening exercises, balance and gait training, patient education, neuromuscular electrical stimulation, continuous passive motion, cryotherapy, compression therapy, and psychological interventions [5,9,10]. Among these, exercise-based programs are widely used because improvements in muscle strength, cardiovascular fitness, joint control, and functional capacity may help patients better tolerate surgery and early postoperative rehabilitation. However, adherence to in-person prehabilitation programs is often limited [11]. Patients awaiting arthroplasty may experience pain, reduced mobility, transportation difficulties, low motivation, and scheduling barriers, all of which can reduce participation in center-based programs. For these reasons, telerehabilitation has emerged as a potentially useful alternative to conventional in-person care [12]. Remote delivery may improve access to preoperative rehabilitation, reduce organizational barriers, and support continuity of care while limiting the need for repeated travel to rehabilitation facilities. Neuromuscular electrical stimulation is commonly used in orthopedic rehabilitation to promote muscle activation and counteract muscle weakness [13,14]. It may be particularly relevant for patients awaiting lower limb arthroplasty because it can induce quadriceps contraction independently of voluntary effort, making it potentially suitable for individuals with pain, reduced exercise tolerance, or difficulty performing active strengthening exercises. Previous evidence suggests that neuromuscular electrical stimulation may improve muscle strength and facilitate functional recovery in patients undergoing knee arthroplasty [13,14]. Exercise-based tele-prehabilitation represents another feasible strategy. Supervised exercise delivered by videoconference allows real-time physiotherapist monitoring, correction of movement execution, and individualized progression. Conversely, a structured brochure-guided home exercise program may represent a simpler and more scalable approach, requiring fewer healthcare resources while still providing patients with standardized instructions for preoperative strengthening and mobility training. To date, evidence specifically addressing tele-prehabilitation before lower limb arthroplasty remains limited, and few studies have directly compared different remote strategies within the same randomized framework. In particular, it remains unclear whether technology-assisted neuromuscular electrical stimulation, physiotherapist-supervised online exercise, and structured unsupervised home exercise differ in their effects on functional outcomes before surgery. On the basis of this rationale, this study was designed to evaluate and compare the effects of three four-week home-based tele-prehabilitation strategies in patients scheduled for elective total hip or knee arthroplasty: neuromuscular electrical stimulation, physiotherapist-supervised videoconference exercise, and brochure-guided unsupervised home exercise. The proposed study differs from much of the existing literature because the intervention is delivered remotely and because it compares three scalable preoperative rehabilitation approaches with different levels of technological support, therapist supervision, and patient autonomy.
2 [bookmark: _Toc94347114] Aims and study design 
2.1 Primary aim of the study
The primary objective of this study is to compare the effect of three home-based tele-prehabilitation strategies on functional outcomes in patients scheduled for elective lower limb arthroplasty, including total hip arthroplasty and total knee arthroplasty.
The three strategies are:
1. Neuromuscular electrical stimulation of the quadriceps performed at home with a portable device.
2. Physiotherapist-supervised exercise delivered in real time by videoconference.
3. Brochure-guided unsupervised home exercise.
The main functional outcome used for sample size estimation is the Six-Minute Walk Test, which was selected because it is a clinically relevant measure of postoperative functional recovery after lower limb arthroplasty. Additional preoperative functional outcomes will include the 30-Second Chair Stand Test, the Timed Up and Go test, and the Oxford Hip Score or Oxford Knee Score, according to the type of arthroplasty.
.
Tabella 1,Obiettivi, endpoint ed unità di misura
	Objective
	Endpoint
	Unit of measurement

	OB 1: To compare functional walking capacity among the three intervention groups.
	EP 1: Six-Minute Walk Test distance assessed postoperatively.
	Meters

	OB 2: To compare pre-post changes in lower limb functional capacity among the three groups.
	EP 2: Change from baseline to postintervention in the 30-Second Chair Stand Test.
	Number of repetitions

	OB 3: To compare pre-post changes in functional mobility among the three groups.
	EP 3: Change from baseline to postintervention in the Timed Up and Go test.
	Seconds

	OB 4: To compare pre-post changes in joint-specific symptoms and function among the three groups.
	EP 4: Change from baseline to postintervention in the Oxford Hip Score or Oxford Knee Score, according to arthroplasty type.
	Score from 0 to 48

	OB 5: To compare early postoperative recovery among the three groups.
	EP 5: Six-Minute Walk Test distance assessed on postoperative day 4 and postoperative day 10.
	Meters

	OB 6: To compare hospital resource use among the three groups.
	EP 6: Length of hospital stay, defined as number of days from surgery to discharge.
	Number of days


[bookmark: _heading=h.4d34og8][bookmark: _Toc94347115]2.2 Study design 
This is a randomized controlled trial with three parallel arms; it will be conducted in accordance with the protocol, the Declaration of Helsinki [15], and the principles of good clinical practice..
[bookmark: _Toc94347116]3 Population and study methods 
[bookmark: _Toc94347117]3.1 Study population, inclusion and exclusion criteria
Participants will be recruited from the Minimally Invasive Surgery Unit, Department of Orthopedic Surgery, Istituto di Cura “Città di Pavia,” Pavia, Italy. The study population will include patients scheduled for elective lower limb arthroplasty, specifically total hip arthroplasty or total knee arthroplasty. Recruitment will take place during the study period, from April 15, 2023, to October 15, 2023.A total of 60 participants will be enrolled and randomly allocated to one of three home-based tele-prehabilitation programs: neuromuscular electrical stimulation, physiotherapist-supervised videoconference exercise, or brochure-guided unsupervised home exercise.

Inclusion criteria:
Participants will be eligible for inclusion if they meet all of the following criteria:
1. Scheduled for elective total hip arthroplasty or total knee arthroplasty.
2. Aged between 55 and 80 years at the time of recruitment.
3. Male or female sex.
4. Functionally and cognitively able to perform the assigned tele-prehabilitation program at home without direct on-site supervision.
5. Able to understand the study procedures and provide written informed consent.

Exclusion criteria:
Participants will be excluded if they meet any of the following criteria:
1. Presence of concomitant orthopedic or neurological conditions, other than the condition requiring arthroplasty, that may affect walking ability or lower limb function.
2. Presence of disorders affecting postural balance, including neurological or vestibular conditions.
3. Contraindications to the use of any medical device used in the study, particularly the neuromuscular electrical stimulation device.
4. Inability to understand the study procedures.
5. Inability to independently use videoconferencing technology when required by the assigned intervention.
6. Inability or unwillingness to provide written informed consent.

[bookmark: _Toc94347118]3.2 Recruitment and Informed Consent
IPotentially eligible patients will be identified through the orthopedic unit’s surgical waiting lists. Patients scheduled for elective total hip or knee arthroplasty will be screened against the predefined inclusion and exclusion criteria. Eligible patients will be contacted by a member of the research team and will receive detailed information about the study aims, procedures, potential risks and benefits, time commitment, and the nature of the assigned tele-prehabilitation interventions. Patients will be given the opportunity to ask questions and clarify any doubts before deciding whether to participate. Patients who agree to participate will provide written informed consent before enrolment and before any study-related procedure is performed. They will be informed that participation is voluntary and that refusal to participate, or withdrawal from the study at any time, will not affect their standard medical care, surgical treatment, or access to diagnostic and therapeutic procedures. No financial or other incentives will be provided for participation. 
[bookmark: _Toc94347119]3.3 STUDY METHODS 
[bookmark: _heading=h.z2ho0imz020q][bookmark: _heading=h.wprkxrjxyi4v]This is a prospective, randomized, controlled, three-arm, parallel-group clinical trial. The trial will be conducted in accordance with the approved protocol, the principles of the Declaration of Helsinki [15], and applicable ethical and regulatory requirements. The study protocol was approved by the Lombardia 6 Territorial Ethics Committee. 
The study will begin with the baseline assessment of the first recruited participants and will end after completion of the final follow-up assessment of the last enrolled participant. Each participant will complete a four-week tele-prehabilitation program before surgery, consisting of three sessions per week, each lasting approximately 30 minutes, for a total of 12 sessions. 
Five weeks before the scheduled surgical date, participants will attend an individual orientation session delivered by videoconference. During this session, the supervising physiotherapist will explain the assigned intervention, provide group-specific instructions, schedule the baseline assessment, and define the start date of the four-week program. Participants will also receive weekly telephone follow-up during the intervention period to monitor adherence, address technical or clinical concerns, and support completion of the program. 
[bookmark: _heading=h.ode9iamzlr53]. 

Timeline of the study
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After enrolment and baseline assessment, participants will be randomly allocated in a 1:1:1 ratio to one of the following groups:
1. Neuromuscular electrical stimulation group: home-based quadriceps neuromuscular electrical stimulation using a portable device.
2. Physiotherapist-supervised exercise group: real-time supervised exercise delivered by videoconference.
3. Brochure-guided exercise group: unsupervised home exercise using a structured illustrated brochure.
Randomization will be performed using a block randomization procedure with a block size of 3, generated using Stata statistical software. Allocation will assign participants equally across the three groups. Outcome assessments will be performed by a physiotherapist blinded to group allocation and not involved in intervention delivery. All three groups will complete the assigned program entirely at home. The intervention duration, frequency, and session length will be identical across groups: three sessions per week, approximately 30 minutes per session, over four consecutive weeks. Participants allocated to the neuromuscular electrical stimulation group will receive the portable device at home and will complete the first session under real-time physiotherapist supervision by videoconference. Participants allocated to the supervised exercise group will complete all sessions remotely under real-time physiotherapist supervision. Participants allocated to the brochure-guided group will perform the same exercise program independently using written and illustrated instructions, without real-time supervision. Adherence will be recorded prospectively as the number of completed sessions out of the 12 planned sessions. Any technical difficulties, clinical concerns, or adverse symptoms reported during the program will be documented and managed by the study team.


3.3.1 Valutazioni
Outcome measures will be collected at predefined time points: baseline before the start of the tele-prehabilitation program (T0), immediately after completion of the four-week program and before surgery (T1), postoperative day 4 (T2), and postoperative day 10 (T3).
At T0 and T1, the following assessments will be performed:
· Functional capacity using the 30-Second Chair Stand Test.
· Functional mobility using the Timed Up and Go test.
· Disease-specific symptoms and function using the Oxford Hip Score or Oxford Knee Score, according to the type of arthroplasty scheduled.
The 30-Second Chair Stand Test will be used to assess lower limb strength and endurance by recording the number of complete sit-to-stand repetitions performed in 30 seconds. The Timed Up and Go test will be used to assess functional mobility, dynamic balance, and gait performance by recording the time required to stand up from a chair, walk 3 meters, turn, return to the chair, and sit down.
The Oxford Hip Score or Oxford Knee Score will be administered according to whether the participant is scheduled for total hip arthroplasty or total knee arthroplasty. These questionnaires assess joint-specific pain and functional limitations, with higher scores indicating better function and fewer symptoms.
Postoperative functional recovery will be assessed using the Six-Minute Walk Test at T2 and T3. The test will record the distance walked in meters during six minutes along a standardized indoor corridor. Length of hospital stay will also be recorded from the hospital chart and defined as the number of days from the day of surgery to discharge from the orthopedic ward.
In participants allocated to the neuromuscular electrical stimulation group, perceived usability and satisfaction with the device will be assessed after completion of the intervention using the Technology Acceptance Model questionnaire.

3.3.2 Randomization
After enrolment and baseline assessment, participants will be randomly allocated in a 1:1:1 ratio to one of the three study groups:
1. Neuromuscular electrical stimulation group.
2. Physiotherapist-supervised videoconference exercise group.
3. Brochure-guided unsupervised exercise group.
Randomization will be performed using a block randomization procedure to ensure balanced allocation across the three intervention groups. The randomization sequence will be generated using Stata statistical software. In accordance with the final study design, a block size of 3 will be used. The allocation sequence will be prepared by a researcher or biostatistician not directly involved in participant assessment or intervention delivery. Researchers responsible for outcome assessments will not have access to the randomization sequence. Because of the nature of the interventions, participants and treating physiotherapists cannot be blinded to group allocation. However, outcome assessments will be performed by a physiotherapist blinded to treatment allocation and not involved in delivering any of the interventions. Allocation concealment will be maintained until the participant has completed the baseline assessment and has been formally enrolled. The assigned intervention will then be communicated to the participant by the study team. To reduce imbalance between participants undergoing total hip arthroplasty and total knee arthroplasty, randomization may be stratified by arthroplasty type, with separate randomization lists generated for hip and knee arthroplasty candidates.

[bookmark: _Toc94347120]3.3.3 Withdrawal and Study Discontinuation
[bookmark: _heading=h.1ksv4uv]Participants may withdraw from the study at any time without providing a reason. Withdrawal from the study will not affect their standard medical care, surgical treatment, rehabilitation pathway, or access to diagnostic and therapeutic procedures.
A participant may also be withdrawn from the study by the investigators if continuation is considered unsafe or inappropriate. Possible reasons for investigator-initiated withdrawal include:
1. Discovery after enrolment that the participant does not meet eligibility criteria.
2. Development of a new orthopedic, neurological, vestibular, or medical condition that may interfere with safe participation or outcome assessment.
3. Development of a contraindication to one of the study interventions or medical devices.
4. Inability to continue the assigned intervention because of technical, clinical, or personal reasons.
5. Withdrawal of informed consent.
When possible, participants who discontinue the assigned intervention will be asked to complete the planned follow-up assessments, unless they withdraw consent for further data collection. The reason for withdrawal or discontinuation will be recorded in the study documentation. 
4 [bookmark: _Toc94347121] metodologia statistica 
[bookmark: _Toc94347122]4.1. Sample Size and Statistical Analysis Plan
Assumptions for the Sample Size Calculation
The sample size was estimated a priori using the Six-Minute Walk Test as the reference outcome. The 6MWT was selected because it is a clinically relevant indicator of postoperative functional recovery in patients undergoing lower limb arthroplasty. The calculation was informed by previous evidence from Steven-Lapsley et al. [16], who reported that, 3.5 weeks after total knee arthroplasty, patients receiving neuromuscular electrical stimulation walked a mean distance of 390.1 m, with a standard deviation of 92.4 m, compared with 295.3 m, with a standard deviation of 103.4 m, in the control group. This corresponded to a between-group difference of 94.8 m. Because the present study compares three active tele-prehabilitation strategies and does not include a comparable nonintervention control group, this previously reported effect was considered likely to overestimate the expected treatment effect in the present trial. Therefore, a more conservative assumption of a moderate effect size was adopted.

Sample size assessment
The sample size calculation was performed using G*Power for a repeated-measures analysis of variance testing the within-between interaction. The calculation assumed a moderate effect size of f = 0.25, a two-sided alpha level of 0.05, and statistical power of 0.95. The model included three groups and two measurement time points, with an assumed correlation of 0.65 among repeated measures and a nonsphericity correction of 1. Under these assumptions, the required total sample size was 48 participants, corresponding to 16 participants per group. To account for an anticipated dropout rate of 20%, the target sample size was increased to 60 participants, with 20 participants allocated to each intervention group. 


Data description and other statistical considerations
Continuous variables will be described using means and standard deviations, or means with 95% confidence intervals, as appropriate. When distributions are markedly non-normal, medians and interquartile ranges may also be reported. Categorical variables will be summarized using absolute frequencies and percentages. Baseline characteristics will be described overall and by intervention group. These variables will include age, sex, type of arthroplasty, number of completed sessions, and baseline values of the study outcomes. Continuous variables will be described using means and standard deviations, or means with 95% confidence intervals, as appropriate. When distributions are markedly non-normal, medians and interquartile ranges may also be reported. Categorical variables will be summarized using absolute frequencies and percentages. Baseline characteristics will be described overall and by intervention group. These variables will include age, sex, type of arthroplasty, number of completed sessions, and baseline values of the study outcomes. Post hoc contrasts will be used to evaluate within-group changes over time and between-group differences in change over time. Pairwise comparisons will be performed among the three intervention groups: neuromuscular electrical stimulation versus supervised videoconference exercise, neuromuscular electrical stimulation versus brochure-guided exercise, and supervised videoconference exercise versus brochure-guided exercise. Adjustment for multiple comparisons will be applied to post hoc analyses. The 30-Second Chair Stand Test will be analyzed as a repeated continuous outcome and expressed as number of repetitions. The Timed Up and Go test will be analyzed as a repeated continuous outcome and expressed in seconds, with lower values indicating better functional mobility. The Oxford Hip Score or Oxford Knee Score will be analyzed according to the type of arthroplasty, with higher scores indicating better function and fewer symptoms. The Six-Minute Walk Test will be analyzed as a measure of functional walking capacity and expressed in meters. Length of hospital stay will be analyzed as the number of days from surgery to discharge. Depending on its distribution, length of stay will be analyzed using either an appropriate parametric model or a generalized model suitable for non-normal data. Adherence will be summarized as the number of completed sessions out of the 12 planned sessions and compared descriptively among groups. Technology acceptance will be analyzed descriptively in the neuromuscular electrical stimulation group using the Technology Acceptance Model questionnaire score. The number and percentage of missing observations will be reported for each outcome and time point. Mixed-effects models will be used as the main analytical approach because they allow inclusion of participants with incomplete repeated-measures data under the assumption that data are missing at random. When relevant, sensitivity analyses may be performed to evaluate the robustness of findings to missing data.

Software
All statistical tests will be two-sided. Statistical significance will be set at an alpha level of 0.05. Results will be reported as estimates with 95% confidence intervals and corresponding P values.
All statistical analyses will be conducted using R software.
5 REGULATORY AND SAFETY ISSUES
[bookmark: _Toc94347124]5.1 Local regulations / Helsinki Declaration
[bookmark: _heading=h.2xcytpi]This study will be conducted in accordance with the approved protocol, the principles of the Declaration of Helsinki and its subsequent amendments [15], Good Clinical Practice principles, and all applicable local regulatory requirements. The study protocol was approved by the Lombardia 6 Territorial Ethics Committee, Protocol No. 0003762. All participants will provide written informed consent before enrolment and before any study-related procedure is performed. The trial will be conducted at the Minimally Invasive Surgery Unit, Department of Orthopedic Surgery, Istituto di Cura “Città di Pavia,” Pavia, Italy. The Principal Investigator will be responsible for the correct conduct of the study, protection of participants’ rights and safety, protocol compliance, and appropriate management of study documentation. If the Principal Investigator also acts as Sponsor, this dual responsibility should be explicitly stated in the final administrative section of the protocol.
[bookmark: _Toc94347125]5.2 Amendments
Any substantial modification to the study protocol, study design, participant information sheet, informed consent form, intervention procedures, safety procedures, or other relevant study documents will be submitted to the competent Ethics Committee for review and approval before implementation. Substantial amendments include any change that may affect participant safety, health, rights, or obligations; any modification of the study objectives or endpoints; changes to the study population or eligibility criteria; changes to the study site; replacement of the Principal Investigator or Sponsor; and any modification that may alter the scientific or ethical validity of the study. The only exception will be urgent safety measures required to protect participants from immediate risk. In such cases, the necessary measures will be implemented without delay, and the Ethics Committee will be informed as soon as possible according to applicable regulatory requirements.
[bookmark: _Toc94347126]5.3 Project closure
Upon completion of the project, the Ethics Committee will be notified within 90 days. 
6 [bookmark: _Toc94347127]OTHER ASPECTS
[bookmark: _Toc94347128]6.1 General ethical considerations
The study has been designed to protect the rights, safety, dignity, and well-being of all participants. Participation will be voluntary. Participants will receive clear information about the aims of the study, study procedures, potential risks and benefits, data handling, and their right to withdraw at any time. Refusal to participate or withdrawal from the study will not affect the participant’s usual medical care, surgical treatment, rehabilitation pathway, or relationship with the clinical team. The study compares three active remote prehabilitation strategies that are expected to have a low risk profile: neuromuscular electrical stimulation, physiotherapist-supervised videoconference exercise, and brochure-guided unsupervised home exercise. All participants will receive a structured preoperative intervention and weekly monitoring during the four-week program. 
[bookmark: _Toc94347129]6.2 Risk-Benefit Assessment
The expected benefits of participation include possible improvement in preoperative functional capacity, lower limb strength, mobility, and confidence before surgery. These potential benefits may support early postoperative recovery, although the magnitude of benefit will be formally assessed through the study outcomes. The risks are expected to be minimal and mainly related to temporary discomfort during exercise or neuromuscular electrical stimulation. Exercise-related risks may include transient pain, fatigue, cramps, or minor musculoskeletal symptoms. Neuromuscular electrical stimulation may cause temporary skin redness, local irritation, or discomfort during stimulation, usually resolving after treatment interruption or intensity adjustment. Risk will be minimized through careful eligibility screening, exclusion of participants with contraindications to the medical devices used in the study, standardized instructions, an initial orientation session, weekly telephone monitoring, and physiotherapist supervision when applicable. Participants will be instructed to perform all activities within their tolerance and to report any symptoms or concerns promptly. If any adverse event occurs, the participant will be evaluated by the study team and, when necessary, by the physician responsible for the study. The intervention may be modified, temporarily suspended, or discontinued if continuation is considered unsafe or inappropriate. Overall, the risk-benefit ratio is considered acceptable because the study interventions are non-pharmacological, low risk, and aimed at improving functional preparation before elective lower limb arthroplasty.
7 [bookmark: _Toc94347130]Quality CONTROL AND Data protection
[bookmark: _Toc94347131]7.1 Quality measures
To ensure standardization and quality of study procedures, all members of the research team involved in participant instruction, intervention delivery, outcome assessment, and data collection will receive specific training before the start of the study. Physiotherapists involved in the neuromuscular electrical stimulation arm will be trained in the correct use of the stimulation device, electrode placement, stimulation parameters, intensity adjustment, safety instructions, and procedures for identifying symptoms requiring treatment discontinuation. Training may be provided in person and, if needed, reinforced through additional remote sessions. Outcome assessors will be trained in the standardized administration of all functional tests, including the 30-Second Chair Stand Test, Timed Up and Go test, and Six-Minute Walk Test. Procedures for administering the Oxford Hip Score or Oxford Knee Score and the Technology Acceptance Model questionnaire will also be standardized. To reduce measurement bias, outcome assessments will be performed by a physiotherapist blinded to group allocation and not involved in intervention delivery. Data collection procedures will be predefined, and all collected data will be checked for completeness, plausibility, and consistency. Data entry will be verified through double-checking procedures. Any discrepancy between the collected data and the electronic dataset will be reviewed and corrected using the original source documents. The Ethics Committee or other authorized regulatory bodies may request access to study documentation and source data for monitoring or audit purposes. In such cases, access will be granted in accordance with applicable regulations and confidentiality requirements. 
[bookmark: _Toc94347132]7.2 Data Recording and Source Documents
[bookmark: _Toc94347133]Study data will be collected by trained research personnel using standardized case report forms. Each participant will be assigned a unique study identification code, which will be used for all study-related data collection and analysis. The main source documents will include the informed consent form, eligibility screening records, baseline and follow-up assessment forms, intervention adherence logs, adverse event documentation, and relevant hospital records, including surgical and discharge information. Data will be entered into an electronic database that will not contain directly identifiable participant information. Participants will be identified only through their study code. The electronic database will be password-protected and accessible only to authorized members of the research team. The investigator will be responsible for ensuring that the data entered in the case report forms and electronic database are accurate, complete, and consistent with the corresponding source documents. Corrections to study data will be traceable and documented, without deleting the original information. 
7.3 Confidentiality and Data Coding

Study data will be collected by trained research personnel using standardized case report forms. Each participant will be assigned a unique study identification code, which will be used for all study-related data collection and analysis. The main source documents will include the informed consent form, eligibility screening records, baseline and follow-up assessment forms, intervention adherence logs, adverse event documentation, and relevant hospital records, including surgical and discharge information.
Data will be entered into an electronic database that will not contain directly identifiable participant information. Participants will be identified only through their study code. The electronic database will be password-protected and accessible only to authorized members of the research team.
The investigator will be responsible for ensuring that the data entered in the case report forms and electronic database are accurate, complete, and consistent with the corresponding source documents. Corrections to study data will be traceable and documented, without deleting the original information. 
[bookmark: _Toc94347134]7.4 Data Storage and Destruction
All study documents and participant information will be collected, stored, and archived in accordance with applicable data protection regulations and institutional procedures. Signed informed consent forms will be stored at the study site in a locked cabinet accessible only to authorized study personnel. Electronic study data will be stored in password-protected files or databases on secure institutional devices or servers. The pseudonymization log will be stored separately from the clinical and outcome data. Study records will be retained for five years after publication of the research project, unless a longer retention period is required by local regulations, institutional policy, or journal requirements. After the retention period, study documents and electronic data will be securely destroyed or anonymized according to institutional procedures. No biological samples will be collected, stored, or analyzed as part of this study. 
8 FUNDING / PUBLICATIONS / CONFLICTS OF INTEREST
The medical devices will be provided on a free loan basis by the supplier. We hereby declare that the project is not funded and will not incur any additional costs for the facility. There are no conflicts of interest among the individuals involved in the study. A final report on the study’s results may also be presented at conferences in the form of an abstract and published as a full-length article.
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