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	Study Synopsis:

Title:

A Randomised control trial of Local infiltration anaesthetic (LIA) versus LIA + 48 hours infusion of local anaesthetic postoperatively in anterior approach total hip replacement. 
Short Title:

LIA vs LIA + 48 hour infusion in Anterior THR
Design:

Randomised Control Trial

Study Centre:

St Vincent’s Private Hospital - East Melbourne Campus

Primary Objectives:

Compare opioid consumption between 2 cohort groups
Secondary Objectives

Post-operative pain scores, length of stay, nausea requiring anti-emetics, constipation requiring laxatives
Inclusion Criteria:

Participants must be greater than 18 years old and able to give informed consent to undergo an THR via the Anterior approach
Exclusion Criteria: 

Allergy or intolerance to Ropivicaine, and patients who have been diagnosed with Chronic Regional Pain Syndrome (CRPS)
Number of Planned Subjects:

60


	


1. Glossary of Abbreviations & Terms

	Abbreviation
	Description

	LIA
	Local Infiltration Anaesthetic

	THR
	Total Hip Replacement

	VRS
	Verbal Reported Scale

	CRPS
	Chronic Regional Pain Syndrome

	Q1H
	Every 1 hour

	Q4H
	Every 4 hours

	PICF
	Participant information and consent form

	Intra-op
	Intra-operatively (during the operation)

	Post-op
	Post-operatively (after the operation)


2. Study Sites
2.1 Study Location

St Vincent’s Private Hospital

East Melbourne Campus

159 Grey St

East Melbourne

VIC 3002

Ph: (03) 9928 6555

3. Introduction/Background Information

3.1 Introduction

This study is a randomised control trial analysing the difference in postoperative pain and opioid usage in patients who have undergone an anterior total hip replacement (THR) with 2 different modes of analgesia post-operatively. One group of participants (Group A) will receive local infiltration anaesthetic (LIA) whilst the second cohort (Group B) will receive LIA and 48 hours of infusion of Ropivicaine via the On-Q pump wound catheter. The study aims to investigate whether adding 48 hours of local anaesthetic to surgical patients post THR via the anterior approach adds any additional reduction in pain and reduction in opioid usage, compared to LIA during surgery alone. 

Sixty patients will be recruited from the private rooms of a consultant Orthopaedic surgeon that specialises in anterior THR. Participants will be randomly computer generated into one of the two different cohort groups and will receive either LIA or LIA + On-Q pump post-operatively. The On-Q pump infiltration wound catheter will be placed intra-operatively and remain insitu for 48hours post-operatively. The current post-operative standard of care involves patients reporting verbal reported pain scales (VRS) from zero to ten, daily physiotherapy and administration of analgesia by nursing staff. This current practice will remain unchanged in this study. Pain reported scales, nausea requiring anti-emetics, constipation requiring laxatives, length of stay and opioid usage will be recorded in the two cohorts and compared. No additional questionnaires or surveys will be conducted for this study outside the standard hospital practice of post-operative care. 

Data will be correlated between the two cohorts and analysed to determine whether participants who had LIA + 48hour infusion had a reduction in pain scales and opioid usage. This data collection will help fill a gap in the literature as most studies assessing analgesia usage in THR have only looked at the surgery being performed via the posterior approach. Anterior THR are becoming vastly more common and yet there is little data analysing pain reduction and improvement in function in patients that have undergone this surgical technique, hence it is important to conduct studies to analyse this subset of patients to improve their post-operative care. 

3.2 Background information
Orthopaedic operations have been found to be amongst the most painful surgical operations with 41% of patients reporting moderate to severe pain within 48 hours of surgery.(1) Total hip replacement (THR) is one of the most regular surgical operations in western countries. There are in total 3 common surgical approaches to perform a THR including anterior, lateral and posterior. 

A survey of surgeons from around the world showed the posterior approach is currently the most commonly used approach internationally for THR surgery.(2) This approach was popularised by Moore in 1950. The posterior approach provides adequate visualization of the acetabulum and femur and spares the abductor muscles. The anterior approach, was first conducted by Carl Heuter then later modified in the 1950s.(3) This approach whilst less commonly used then posterior approaches to THR is vastly becoming increasingly performed. The Anterior approach is potentially advantageous as it may allow more tissue-sparing surgery, earlier mobilisation, and lower dislocation rates. (2)
Providing adequate pain relief following a THR is important as it can affect the patient’s ability to mobilise and rehabilitate early, and affect their length of stay in hospital.(4) Local Infiltration Anaesthetic (LIA) is the process where large volumes of local anaesthetic are injected around the surgical site during the procedure, and inhibits the conduction of pain at the surgical site without inhibiting muscle action, allowing early mobilisation post-operatively.


(5) ADDIN EN.CITE  Because of the efficiency, simplicity and safety of the technique, it has been readily accepted and is widely used. 

Previous studies have shown LIA provides additional analgesic relief and reduces the overall opioid consumption postoperatively
 ADDIN EN.CITE 
(6-11)
, however other studies have shown that LIA doesn’t provide any further pain relief compared to a placebo after a THR.
 ADDIN EN.CITE 
(12-15)
  Most of these studies have only investigated the effect of LIA in THR via the posterior surgical approach, whilst literature on LIA in THR via the Anterior approach is scarce even though the Anterior approach to THR is becoming a more widely used procedure. 

In 2003, Bianconi et al performed a randomised control trial evaluating the effectiveness of 0.5% Ropivacaine wound infiltration followed by 55hours of continuous 0.2% Ropivacaine wound perfusion with a catheter. (11) They found a significant difference in the VRS score post-operatively particularly between the first 8-72 hours post-operative. Subsequent studies, including two Andersen et al 2007 and 2011 studies that used an LIA wound catheter have also shown decrease in morphine consumption post-operative.
 ADDIN EN.CITE 
(6, 7, 16, 17)
 This contrasts with Specht et al’s randomised, double-blind and placebo controlled clinical trial where patients undergoing THR where given either LIA wound catheter or a placebo. 
 ADDIN EN.CITE 
(15)
 Both groups were also given a standardised LIA treatment with Ropivacaine, Ketorolac and Adrenaline in the same concentrations. Post-operatively, the consumption of opioids in both groups was equal for up to 7 days and there was no statistically significant difference in pain scores. It is therefore difficult to determine if post-operative analgesia is due to LIA alone or the efficacy of the LIA wound catheter.  More studies need to be done comparing LIA alone to LIA + LIA wound catheter to determine the additional benefit in pain scores, and opioid consumption. Furthermore, all these studies investigating LIA wound catheter were conducted in patients that underwent a THR using the posterior approach. Investigations into using LIA wound catheter in patients undergone THR via an anterior approach need to be conducted as the popularity of this approach increases. 
[image: image1.png]


The On-Q pump is a elastomeric pump that delivers a regulated flow of LIA to patient’s surgical site in order to provide targeted pain relief. It can fill between 50-770ml of anaesthetic with a flow rate of 0.5ml-250ml/hr. It is intended to decrease narcotic use and pain as it provides LIA directly to the surgical site. The On-Q pump has been safely used in research investigating reduction in pain in total knee replacement surgery


(18) ADDIN EN.CITE , laparotomy(19) inguinal hernia operations(20), and open nephrectomies


(21) ADDIN EN.CITE  with good outcomes. 

Figure 1. On-Q pump: Elastomeric pump filled with local anaesthetic. The protective can is first removed from the pump, a syringe filled with local aesthetic is attached to the fill port, and the fluid is injected into the pump.
(http://www.halyardhealth.com/solutions/pain-management/acute-pain-solutions/on-q-pain-relief-system.aspx)
As Anterior THR operations become more widely used and the literature on this topic is limited and conflicting in nature, further studies need to be performed to investigate the importance of including LIA via a wound catheter in Anterior THR surgery. 

4. Study Objectives

4.1 Hypothesis 

Patients who have received LIA + Postoperative infusion of local anaesthetic for 48 hours using On-Q pump will have reduced verbally reported pain scores and reduced opioid usage.

4.2 Study Aims
To determine whether using Local infiltration anaesthetic (LIA) vs LIA + Postoperative infusion of local anaesthetic for 48 hours using On-Q pump effects pain and opioid usage after a total hip replacement via the anterior approach.

4.3 Study Objectives:

Primary Objective: The primary objective in this study is to ascertain whether patients who have undergone a THR via the anterior approach will have reduced opioid consumption after having LIA + Postoperative infusion of local anaesthetic for 48 hours using On-Q pump. This outcome will be measured by comparing post-operative opioid usage between the 2 study cohorts based on their oral morphine equivalent dose conversion. 

Secondary Objectives: 

· Post-operative pain scores measured using the verbal reported scale.
· Nausea requiring anti-emetics
· Constipation requiring laxatives
· Length of hospital stay measured from the admission day to the day of discharge from the ward

4.4 Number of patients

60 participants will be recruited for this study with each cohort consisting of 30 participants. The number of patients to be recruited into the study was calculated using a non-inferiority hypothesis with a two-sided 5% level of significance; to assess non-inferiority a 95% confidence interval (CI) was calculated.
4.5 Length of study

Recruitment of 60 patients undergoing an anterior THR from the private consulting rooms of an Orthopaedic surgeon is estimated to take approximately nine months duration. 
5. Study Design
5.1 Study Design
This is a randomised controlled trial conducted at a single site in St Vincent’s Private Hospital – East Melbourne Campus. There will be 60 patients recruited by the primary investigator from his orthopaedic consulting clinic. All operations performed will be completed by the primary investigator Mr Phong Tran, a consultant Orthopaedic surgeon who specialises in anterior THR. This study will be a standard block randomization with an allocation ratio of 1:1, with participants being blinded to the treatment they receive pre-operatively. All participants will be aware post-operatively which cohort group they were assigned to as Group B participants will have their On-Q wound catheter removed after 48hours by the nursing staff whilst Group A will not have a wound catheter to remove. 

Randomisation will be conducted centrally via an online program through Sealed Envelope (https://www.sealedenvelope.com). The principal investigator will be informed which group the participant is to be randomised into via text message and/or email from this website.
5.2 Study methodology 

	Evaluation
	Pre-op
	Intra-op
	First 30mins post-op
	Q1H for first 2hrs post-op
	Q4H post-op till discharge home

	Demographics
	(
	
	
	
	

	Medical History
	(
	
	
	
	

	Surgical Details
	
	(
	
	
	

	VRS
	
	
	(
	(
	(

	Opioid Consumption
	
	
	(
	(
	(

	Nausea needing anti-emetic
	
	
	(
	(
	(

	Constipation requiring laxatives
	
	
	
	
	(

	Length of Stay
	
	
	
	
	(

	Adverse Events
	
	(
	(
	(
	(


5.3 Study Outcome

1. The Primary Outcome for this study will be opioid consumption between the 2 cohort groups. This outcome will be measured by calculating the total opioid usage for each participant and converting this to an oral morphine equivalent dose.  

2. The Secondary Outcomes for this study are pain scores measured on the VRS, length of hospital stay measured from the admission day to the day of discharge from the ward, nausea requiring anti-emetics and constipation requiring laxatives. The VRS consists of an individual subjective scale where each participant reports their level of pain from 0 to 10 where 0 = no pain, 5 = moderate pain and 10 = severe pain. 
5.4 Study Procedure

Participants include patients that have been referred by their General Practitioner to the Specialist outpatient clinic rooms of the principal investigator for assessment of hip osteoarthritis that is has failed medical management. The principal investigator will assess patient’s suitability for a THR through clinical examination and radiological evidence of degenerative hip replacement that is amenable to surgical intervention. Patients who are suitable for a THR, and those that fulfill the inclusion criteria will be invited to participate in the study. 

Potential participants will be informed of the study in its entirety and provided with a participant information and consent form (PICF) that details the patient will be randomly selected into one of 2 cohorts that will receive either LIA or LIA + On-Q pump post-operatively for management of post-operative pain. They will be explained that an On-Q pump is a wound catheter inserted intra-operatively into the wound site to provide continuous boluses of LIA for pain management for up to 48hours post-operative. After 48 hours, the Orthopaedic ward nursing staff caring for the patient will remove the wound catheter by simple extraction whilst the patient is lying on their ward bed. The removal of the catheter does not require further return to theatre. A dressing will then be applied to the catheter site post removal. All patients will be encouraged to ask any questions or concerns they may have relating to participating in the study and when they have agreed to participate they will sign the PICF and keep a copy of it to take home. 

After agreeing to participate in the study, participants will be randomly computer generated into one of 2 cohorts which they will be blinded from knowing.

· Group A: Will receive LIA only

· Group B: Will receive LIA + On-Q pump

As the principal investigator is the surgeon performing the operation he will not be blinded to which group the patient he is operating on has been randomised to. Upon closure of the wound site both groups will receive LIA, and Group B will in addition have the On-Q pump inserted into the wound site. 

Post-operatively, participants will be informed which group they have been allocated to as Group B participants will need their On-Q pump removed after 48hours by the nursing staff. The standard protocol nursing observations which consist of VRS will be conducted by the ward nursing staff and recorded on the St Vincent’s Hospital Observation Chart that is stored in the inpatient notes. Participants will be asked during these observations to rate their pain level on a scale of 0 to 10 and will be asked if they require any analgesia in addition to that provided by intra-operative LIA and the On-Q pump. Usage of additional analgesia will be recorded on St Vincent’s Hospital Drug Charts as per the hospitals current standard protocol. 

Participants will also partake in daily physiotherapy by the Orthopaedic ward Physiotherapist that will encourage mobilisation and exercises to improve range of motion post-operatively. 

This study only utilises the current St Vincent’s Hospital protocol forms including Observation chart which includes the VRS, Drug chart and Wound catheter forms. No additional questionnaires or forms have been created for this study. There will also be no change to participant’s post-operative standard physiotherapy regime by participating in this study. There is no additional cost to the patient associated with receiving an On-Q pump in this study. Participation in this study will not alter the regular costs of appointments and the surgery that is normally offered as part of routine care. There are no extra appointments or follow-ups on top of regular care that will add any cost to participants as part of this study.

5.5 Measurement Tools

Measurement tools utilised in this study include the Verbal reported pain scale (VRS) and the oral morphine equivalent dose.

· The VRS requires participants to verbally rate their pain on a scale from 0 to 10 where 0 = no pain, 5 = moderate pain and 10 = severe pain. The VRS is conducted by ward nursing staff every 4 hours as per standard nursing protocol. The score is then documented in the VRS section of the Observation chart. 

· As patients use varying types of analgesia in different forms, to calculate the total opioid consumption for comparison between the 2 cohort groups, the analgesia usage will be converted to an oral morphine equivalent dose using the Faculty of Pain Medicine in the Australian and New Zealand College of Anaesthetists (ANZCA) conversion table. 

All information on complications/adverse events (date of occurrence, description, severity, treatment and resolution) will also be recorded at the time of occurrence.
6. Study Population
6.1 Recruitment Procedure and Consent

Participants include patients recruited from the private clinic rooms of the Principal Investigator - Mr Phong Tran.  Patients will have the diagnosis of degenerative joint disease which has failed non-operative management, and requiring THR surgery. Patients whose clinical signs and symptoms have been deemed to benefit from THR by the anterior approach and meet the inclusion criteria will then be explained the research protocol and given the PICF for recruitment into the study. Patients that agree to participate in the study will then sign the consent form and a copy of the PICF with consent will be given to the patient. 

The patient will be informed of the following:

The patient will be informed that they have the right to privacy and that any information obtained from this study and any information that can identify them will remain strictly confidential between the principal and associate investigator of this study. This information will only be disclosed with the permission of the patient except when required by law.

Information in this study will be retained for 15 years. 

Patients that give written permission by signing the consent form will be agreeing that information that has been de-identified will be used for potential publication in peer reviewed medical journals and/or for presentation at national or international Orthopaedic meetings. In accordance with relevant Australian and/or Victorian privacy laws, the patient will have the right to access information collected and stored by the researchers for this study. Patients will be informed they can refuse participation in the study, and if they decide to withdraw at any time their patient care will not be compromised due to this. 

6.2 Inclusion Criteria 

Participants must be greater than 18 years old and able to give informed consent to undergo an Anterior THR.

6.3 Exclusion Criteria 

Allergy or intolerance to Ropivicaine, and patients who have been diagnosed with Chronic Regional Pain Syndrome (CRPS).
7. Participant Safety and Withdrawal 

7.1 Risk Management and Safety
Total hip replacement is a standard surgery performed at the St Vincent’s Private Hospital. The risks involved with this procedure include bleeding, infection, damage to nearby neurovascular structures, anaesthetic risks, haematoma, fracture and dislocation. These risks are unlikely and explained to the patient at the time of consult in the outpatient clinic room by the principal investigator and are also documented within the PICF form. 
The possibility of adverse events is exceedingly unlikely but will be managed by the standard policies and protocols as per St Vincent’s Private Hospital if the participant is still an inpatient at the time when the event occurs. If the patient has already been discharged home, the adverse event will be managed individually by the Principal Investigator- Mr Phong Tran in his private clinic rooms at a scheduled follow-up appointment as per routine care. If required, referrals to appropriate medical care will be provided in the event of an adverse or serious adverse event. The principal investigator Mr Phong Tran will be responsible for reporting all adverse events, signing all correspondence regarding adverse events, and forwarding safety updates to the HREC.

For serious adverse events, the principal investigator will report to the HREC within 24 hours of awareness to the event. When reporting an adverse event, the principal investigator will provide a written opinion as to whether: (1) the project was or was not responsible; (2) it is appropriate to continue or discontinue the project; and (3) the Participant Information and Consent form should be changed. A copy of any such changes will be promptly forwarded to the HREC.

7.2 Handling of Withdrawals 

All participants have the right to withdraw from the study without any changes made to the level of care received if they were to continue in the study. Participants will be able to contact the Principal Investigator to withdraw from the study. If they choose to withdraw from the study prior to their operation than they can still undergo a THR as per standard care without participating in the study cohorts. If participants in Group B who have an On-Q pump choose to withdraw post-operatively and within 48hours after the surgery when the pump is still insitu, the nursing staff will inform the Principal Investigator who will give permission for it to be removed as per the participant’s request. Any data stored for participants who have withdrawn from the study will be removed from data analysis and destroyed. 

8. Statistical Methods

8.1 Sample Size Estimation & Justification  

The primary endpoint is total postoperative opioid usage for each participant converted to an oral morphine equivalent dose. Previous studies have found that oral morphine equivalent consumption was 0 – 90 mg (min 30mg, SD 23mg) during 0 – 24 h in patients receiving continuous wound local anaesthetic infiltration.


(10, 11) ADDIN EN.CITE  Therefore, assuming that the total morphine consumption in the LIA + On-Q group is 30 mg, a difference between the groups of 30 mg was considered to be significant. Using unpaired t-test and assuming alpha of 0.05 and statistical power of 80%, we calculated that we would need a total of 60 patients (30 in each group).
8.2 Statistical Methods To Be Undertaken
Continuous variables will be summarised with mean and SD and analysed using unpaired t-test if symmetric distributed, otherwise summarized with median and range, and analysed with Mann–Whitney U-test, with 95% CI. Adverse effects and complications will be analysed using the Chi-squared test or Fischer exact test when appropriate. P-values of 0.05 will be used as statistical significance. All statistical analyses will be performed using SPSS version 20 or STATA release 14. All patients receiving randomisation will be analysed according to the intention to treat principle.
9.   Data Security & Handling
9.1 Confidentiality And Security 

Research information collected for this study consist of the VRS, Usage of anti-emetics and laxatives, and opioid consumption which are all documented on standard protocol forms belonging to St Vincent’s Hospital (Observation Chart and Drug Chart). No new questionnaires or forms have been created for this study. 

The research information collected for the study will be re-identifiable. All participant’s names, date of birth and address will be removed and instead each participant will be given a unique code number. Only the Principal and Associate Investigators can match the participant’s name to their code number, if it is necessary to do so.
All electronic data will be kept secure by being stored on a computer which requires password access. Only the Principal and Associate Investigators will have the password to this computer. Any hardcopy data will be identified by number only and kept secure in a locked filing cabinet that only the Principal and Associate Investigators have the key to access. All St Vincent’s Hospital standard protocol forms including the Observation Chart and Drug Chart which will be used for data collection will be placed with inpatient notes and stored in Medical Records as per the Hospital’s guidelines. No inpatient notes will be removed from the ward or the Hospital premises as per the Hospital’s guidelines. 
In presentations or publications arising from this study, information will be provided in such a way that participants cannot be identified. Data will be presented as grouped data. All analysis is anticipated to be completed and published within three years of completing data collection. 
9.2 Research Ethics Approval
The Investigator is responsible for obtaining Ethics Committee approval to conduct this project.

Once approved, the Investigator will submit, at intervals requested by the Ethics Committee, progress reports on the project.

     9.3 Dissemination of Results 

If the patient gives their permission by signing the Consent Form, they will be agreeing to allow the information to be shared/discussed by the researchers involved in this project only. Information may be used in future related research projects with the potential for publication in peer reviewed medical journals. The results may also be presented at national or international Orthopaedic meetings.
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