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[bookmark: _Toc469301958][bookmark: _Toc487378159]PROTOCOL SYNOPSIS
	TITLE
	Closing the Gap: A prospective, single-blind randomised controlled trial for subcutaneous fat closure in hip arthroplasty.

	OBJECTIVES
	Primary objectives are to measure the incidence and magnitude of superficial seroma formation following total hip arthroplasty. Secondary objectives include measurement of blood loss, participant reported pain scores and incidence of wound complications.

	DESIGN
	This is a single-blind, prospective, single-centre, randomised study of 40 consecutive patients treated with total hip arthroplasty by a single surgeon (CJ) in a private setting. Participants will be randomised using block randomisation software to allocate participants to either the tissue adhesive or interrupted suture arms of the study. Participants will be randomised in a one to one ratio. The participant and sonographer will be blinded to allocation.

	OUTCOMES
	Primary outcomes will include presence and magnitude of superficial fluid collection on ultrasonography at the tenth to twentieth post-operative day. Secondary outcomes will include participant reported pain scores using a visual analogue scale at day 10 to 20 post-operatively, haemoglobin change and incidence of post-operative wound complications.

	STUDY DURATION
	18 months

	NUMBER OF PARTICIPANTS
	40 participants

	POPULATION
	All patients undergoing a primary total hip arthroplasty by a single surgeon (CJ) in a single centre will be eligible for inclusion. Exclusion criteria will include patients that have had previous surgery on the affected hip, negative pressure dressing application and contraindications to tissue adhesive use including allergy.

	NUMBER OF SITES
	1 




1. [bookmark: _Toc469301960][bookmark: _Toc487378161]ADMINISTRATIVE INFORMATION 
1.1. [bookmark: _Toc417048771][bookmark: _Toc417049923][bookmark: _Toc417048772][bookmark: _Toc417049924][bookmark: _Toc417048773][bookmark: _Toc417049925][bookmark: _Toc417048774][bookmark: _Toc417049926][bookmark: _Toc417048775][bookmark: _Toc417049927][bookmark: _Toc417048776][bookmark: _Toc417049928][bookmark: _Toc469301961][bookmark: _Toc487378162]Sponsor
Matrix Surgical – Non-financial
1.2. [bookmark: _Toc469301962][bookmark: _Toc487378163]Expected duration of study
18 Months
1.3. [bookmark: _Toc469301963][bookmark: _Toc487378164]Contributorship 
	Name
	Summary of contribution

	Dr Edward O’Bryan
	Conceived study. Study design, data analysis, data interpretation, writing, critical revision

	Mr Chris Jones
	Study design, data analysis, data interpretation, writing, critical revision

	Dr Jane Mitchell
	Study Design, data analysis, data interpretation, critical revision


[bookmark: _Toc417048981]
2. [bookmark: _Toc469301964][bookmark: _Toc487378165]INTRODUCTION AND BACKGROUND
2.1. [bookmark: _Toc469301965][bookmark: _Toc487378166]Background and rationale 
The number of primary total hip arthroplasties in Australia have increased by 94.4% since 2003 and are expected to continue to rise with an ageing population(1). Due to this rapid growth in operations, new surgical procedures and techniques have been sought to improve efficiency whilst lowering complication rates. Surgical site infections remain one of the most serious complications after total hip arthroplasty. They can have a devastating impact on the patient’s course of treatment and are associated with increased antibiotic usage, prolonged hospital stays, higher socioeconomic costs and worse patient satisfaction levels(2,3). The incidence of prosthetic joint infection following hip arthroplasty ranges from 0.2 to 1.6 percent, while the rate of superficial wound infection has been reported to be as common as 17.3 percent(4-6). Infection involving the superficial layers of the surgical site have been shown to be an independent risk factor for subsequent deep infection(7, 8). Therefore, any preventative measure that can reduce the rate of superficial surgical site infection is invaluable.
The potential “dead” space produced after incising the subcutaneous fat layer is considered to be a risk-factor for subcutaneous fluid collection and infection(8-15). Meticulous closure of this layer is considered an important measure to prevention surgical site infection, particularly in areas that involve large fat layers such as the thigh, buttock and abdomen.
[bookmark: _GoBack]The subcutaneous fat layer incised during the posterior approach to the hip presents a unique challenge for the orthopaedic surgeon, as it has less fibrous connective tissue amenable to suturing when compared to areas such as the abdomen(16). Seroma formation in this patient population has been reported to range from 30 to 90 percent, reaching a maximum volume at 8 to 10 days post-operatively (15-19). Closure of this layer using interrupted sutures may be ineffective(17,19). Alternative methods of limiting subcutaneous dead space have been explored including negative pressure dressings and tissue adhesives(17–23). While the efficacy of negative pressure dressings have been evaluated for orthopaedic wounds, studies assessing tissue adhesive use remain exclusive to areas such as the abdomen and axilla.
In this study, we compare the use of a bio-degradable tissue adhesive and interrupted dissolvable sutures for subcutaneous fat closure after total hip arthroplasty.
2.2. [bookmark: _Toc469301966][bookmark: _Toc487378167]Aim(s)
To evaluate the use of tissue adhesive for subcutaneous fat closure in total hip arthroplasty.

3 [bookmark: _Toc469301967][bookmark: _Toc487378168]STUDY OBJECTIVES
3.1 [bookmark: _Toc469301968][bookmark: _Toc487378169]Primary objectives
The primary objective of the study is to measure the incidence and magnitude of superficial seroma formation after total hip arthroplasty. This will be measured using ultrasound at 10 to 20 days post-operatively.
3.2 Secondary objectives
The secondary objectives include participant reported pain scores, post-operative blood loss and the incidence of post-operative wound complications.

4 [bookmark: _Toc469301970][bookmark: _Toc487378171][bookmark: _Toc360614380][bookmark: _Toc417048787][bookmark: _Toc417048990][bookmark: _Toc417049939]STUDY DESIGN

4.1 [bookmark: _Toc469301971][bookmark: _Toc487378172][bookmark: _Toc417048789][bookmark: _Toc417048992][bookmark: _Toc417049941][bookmark: _Toc417049944][bookmark: _Toc360614386][bookmark: _Toc417048793][bookmark: _Toc417048997][bookmark: _Toc417049946][bookmark: _Toc360614387][bookmark: _Toc417048794][bookmark: _Toc417048998][bookmark: _Toc417049947][bookmark: _Toc360614388][bookmark: _Toc417048795][bookmark: _Toc417048999][bookmark: _Toc417049948][bookmark: _Toc360614389][bookmark: _Toc417048796][bookmark: _Toc417049000][bookmark: _Toc417049949][bookmark: _Toc360614390][bookmark: _Toc417048797][bookmark: _Toc417049001][bookmark: _Toc417049950]Type of Study
This is a prospective, single-blinded, single-centre, randomised study of 40 patients undergoing total hip arthroplasty. A power analysis was performed to determine a sample size of 20 participants in each study arm to provide 90% power to detect a 50% reduction in the presence of superficial fluid accumulation. This was estimated from studies of tissue adhesive and negative pressure dressing therapy, accounting for the incidence of seroma formation and estimated intervention efficacy(15, 18, 20, 24). Participants will be randomised using block randomisation software and allocated to either the tissue adhesive or interrupted suture arm of the study in a one to one ratio. The patient and the sonographer will be blinded to their allocated intervention.
Surgical Methods
The surgical method will be consistent in every instance. A standard direct superior approach with the patient in the lateral decubitus position will be used. After definitive prosthesis implantation, a capsular repair will be performed. The short external rotator muscle attachments will be restored. The deep fascia will be closed with a running number 1 barbed knotless PDS suture (Stratafix, Ethicon; Johnson & Johnson, Somerville, NJ). 
The depth of the subcutaneous fat layer will be measured, from the skin at the midpoint of the wound to the deep fascia using a ruler.
For participants allocated to tissue adhesive; 1mL of Glubran 2 (Matrix Surgical; GEM, Italy) will be applied with a spray applicator. It will be applied deep to the dermal layer, coating all exposed fat and deep fascia. The wound edges will be opposed for 90 seconds, allowing tissue adherence and ensuring the dermal and epidermal layers remain everted and exposed.
For participants allocated to sutures; the subcutaneous fat will be closed using interrupted, dissolvable number 1 vicryl sutures (Ethicon; Johnson & Johnson, Somerville, NJ) spread approximately 3cm apart spanning the length of the wound. Sutures will be tensioned appropriately to oppose the layer while avoiding damage to the tissue and subsequent fat necrosis.
The dermal and subcuticular layers will be closed with running dissolvable 2.0 vicryl and 3.0 stratafix sutures respectively, as is our current standard practice. The length of the wound will be measured after closure. Tiss2 tissue adhesive (Matrix Surgical; GEM, Italy) will be applied to the wound and allowed to dry prior to application of a waterproof dressing, as is our current standard practice.

Perioperative management
All participants will be managed with the same perioperative care where possible. Participant characteristics including gender, age and BMI will be recorded pre-operatively. Intravenous prophylactic antibiotics will be administered pre-operatively prior to induction and for 24 hours post-operatively. A single dose of tranexamic acid will be administered pre-operatively prior to induction. Enoxaparin will be administered while participants remain in hospital, followed by a course of low-dose aspirin or enoxaparin upon discharge, depending on thromboembolism risk. Wound dressings will remain unchanged until the first wound review two weeks post-operatively unless prior complications arise. Any dressing changes will be recorded. 
All participants will be reviewed at 10 to 20 days post-operatively for a wound review and removal of dressing, followed by an ultrasound examination of the surgical site. The participants will grade their pain around the surgical site on a 0 to 10 visual analogue scale prior to ultrasonography, where 0 is no pain and 10 is extreme pain. Further wound reviews will be conducted as deemed necessary dependent on wound healing.
Major Outcomes and Measures
Superficial Fluid Collection
Measures 
An ultrasound of the affected gluteal and thigh region will be performed at day 10 to 20 post-operatively by a trained sonographer at MIA Radiology, Linacre Private Hospital. This will be the same sonographer for every examination where possible. The superficial tissues will be scanned around the operative site.
The presence of a superficial fluid collection will be recorded. Greatest depth and width measurements in millimetres will be performed to estimate volume.
Studies will be overseen and reported by study investigator Dr Mitchell.
Minor Outcomes and Measures
Participant Reported Pain Score
Measures 
Participants will grade their pain around the surgical wound using a visual analogue scale from 0 to 10, where 0 is no pain and 10 is extreme pain. This will occur prior to ultrasonography.
Haemoglobin Change
Measures 
Preoperative haemoglobin and post-operative haemoglobin will be measured, as is routine practice for total hip arthroplasty. The change in haemoglobin will be recorded. The preoperative haemoglobin will be measured during pre-admission review, no more than 3 months prior to the operation. The post-operative haemoglobin will be measured within 24 hours post-operatively.
Post-operative Complications
Measures 
Any post-operative complications will be recorded.
Major complications will be defined as anaphylaxis, prosthetic joint infection, or other complications requiring surgical intervention, intravenous antibiotic therapy or blood transfusion. Minor complications will be defined as wound ooze requiring dressing change or negative pressure dressing therapy, superficial infection requiring oral antibiotic therapy, localized allergic reactions or delayed wound healing.
4.2 [bookmark: _Toc469301972][bookmark: _Toc487378173]Study Setting 
Private hospital, single centre.

5 [bookmark: _Toc469301973][bookmark: _Toc487378174]PARTICIPANTS AND RECRUITMENT  
1. [bookmark: _Toc420396281][bookmark: _Toc420396396][bookmark: _Toc420402249][bookmark: _Toc420402348][bookmark: _Toc420419711][bookmark: _Toc421262432][bookmark: _Toc421790948][bookmark: _Toc422226111][bookmark: _Toc424716891][bookmark: _Toc424812610][bookmark: _Toc469301974][bookmark: _Toc487378175]
5.1 [bookmark: _Toc469301975][bookmark: _Toc487378176]Number of Participants
Forty participants.
5.2 [bookmark: _Toc469301976][bookmark: _Toc487378177]Eligibility Criteria
All patients planned for total hip arthroplasty by a single surgeon (CJ) at the institution will be eligible for the study.

5.2.1 [bookmark: _Toc469301977][bookmark: _Toc487378178]Inclusion criteria
All patients planned for primary total hip arthroplasty by our surgeon at the institution who consent to the trial will be included in the study.

5.2.2 [bookmark: _Toc469301978][bookmark: _Toc487378179]Exclusion criteria
1. Previous surgery on the affected hip
2. Contraindication to tissue adhesive use
3. Wounds that cannot be primarily closed or require a negative pressure dressing

5.3 [bookmark: _Toc469301979][bookmark: _Toc487378180]Recruitment and identification of potential participants  
Potential participants will be recruited if undergoing a total hip arthroplasty at our institution by a single surgeon (CJ). They will be identified in the outpatient setting by our surgeon in private consultation. 
5.4 [bookmark: _Toc469301980][bookmark: _Toc487378181]Consent
Prior to enrolment in the study, a signed consent form will be obtained for each participant. The consent/assent form will describe the purpose of the study, the procedures to be followed, and the risks and benefits of participation. The investigator will conduct the informed consent discussion and will check that the participant (where relevant) and their legally acceptable representative comprehend the information provided and answer any questions about the study. Consent/assent will be voluntary and free from coercion. The investigator that conducted the consent discussion will also sign the informed consent/assent form. A copy of the consent/assent form will be given to the participant or their legally acceptable representative. When the inclusion and exclusion criteria have been addressed and the eligibility of the participant confirmed, the participant may be recruited into the study. It will be made clear to the participant that Matrix Surgical will be providing the tissue adhesive without charge for the study.

6 [bookmark: _Toc469301981][bookmark: _Toc487378182]EXPOSURE(S)
6.1 [bookmark: _Toc469301982][bookmark: _Toc487378183]Exposure arms 
1) Tissue adhesive closure
2) Interrupted suture closure

7 [bookmark: _Toc417049953][bookmark: _Toc417048803][bookmark: _Toc417049956][bookmark: _Toc417048804][bookmark: _Toc417049957][bookmark: _Toc360614400][bookmark: _Toc417048811][bookmark: _Toc417049014][bookmark: _Toc417049964][bookmark: _Toc417049976][bookmark: _Toc417049978][bookmark: _Toc469301984][bookmark: _Toc487378185]STUDY VISITS AND PROCEDURES 
7.1 [bookmark: _Toc469301985][bookmark: _Toc487378186]Study timeline
18 months to include recruitment and post-operative assessment.
7.2 Schedule of assessments
A haemoglobin check will occur within 24 hours after the operation. An ultrasound will be performed at 10 to 20 days post-operatively in an outpatient setting. 
Participants will be reviewed daily on the ward prior to discharge and at approximately 14 days post-operatively for a wound review. A further review will occur at 6 to 8 weeks post-operatively if there are no wound concerns, or at an earlier time dependent on the clinical situation. Any wound complications will be noted.

8 [bookmark: _Toc469301999][bookmark: _Toc487378188][bookmark: _Toc360614419][bookmark: _Toc417048841][bookmark: _Toc417049042][bookmark: _Toc417049994]ADVERSE EVENTS AND POTENTIAL RISKS (where relevant) 
Potential risks include post-operative wound complications in either study arm.
9 [bookmark: _Toc360614420][bookmark: _Toc417048842][bookmark: _Toc417049043][bookmark: _Toc417049995][bookmark: _Toc360614421][bookmark: _Toc417048843][bookmark: _Toc417049044][bookmark: _Toc417049996][bookmark: _Toc469302005][bookmark: _Toc487378189]DATA MANAGEMENT
[bookmark: _Toc360614435][bookmark: _Toc417048851][bookmark: _Toc417049057][bookmark: _Toc417050004][bookmark: _Toc420396326][bookmark: _Toc420396441][bookmark: _Toc420402296][bookmark: _Toc420402394][bookmark: _Toc420419757][bookmark: _Toc421262479][bookmark: _Toc421790995][bookmark: _Toc422226158][bookmark: _Toc424716938][bookmark: _Toc424812653]
[bookmark: _Toc469302006][bookmark: _Toc487378190]9.1	Data Collection
The results will be de-identified and stored on a locked and password protected computer in the orthopaedic office at Linacre Private Hospital. Only the key investigators will be able to access the results. This data will be deleted permanently 7 years after submission of the final report as per the ethics guidelines.

10 [bookmark: _Toc469302021][bookmark: _Toc487378191]ETHICS AND DISSEMINATION  
[bookmark: _Toc360614440]This protocol and the informed consent document and any subsequent modifications will be reviewed and approved by the human research ethics committee (HREC) at Ramsay Health. A letter of protocol approval by HREC will be obtained prior to the commencement of the study.
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