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This study is comparing the analgesia outcome of surgically guided direct vision Transverses Abdominis Plain ( TAP) block versus standard surgical infiltration of Pfannenstiel wound during elective Lower Uterine caesarean Section (LUCS)  delivery via the Pfannenstiel incision, under Neuraxial Blockade (NAB) anaesthesia at 2, 6, 12, 24, and 48 hours postoperatively. The Null hypothesis is that there is no difference in analgesic outcome between these two techniques. The study will also seek to compare post operative nausea and vomiting PONV rates, sedation, pruritis and patient satisfaction score between these two groups. It will also look at ease of instillation of the Local anaesthetic in the correct plane and whether this correlates to analgesia outcome.

Literature review

The transverse abdominis plane (TAP) block is a peripheral nerve block designed to anesthetise the nerves supplying the anterior abdominal wall (T6 to L1). It was first described in 2001 by Rafi as a traditional blind landmark technique using the lumbar triangle of Petit

Using the techniques of land mark with tactile feedback to locate the  Transverse Abdominis Plane (TAP) and more recently ultrasound guided Transverse Abdominis Plane (TAP) location as a means to provide post-operative analgesia for lower abdominal incision has been relatively well described in the literature however studies specifically looking at the instillation and outcome of a TAP block performed under direct vision during surgery is sparse. 

Support for the analgesia benefits of TAP blocks after abdominal surgery was established in 2010 when the Cochrane Collaboration reviewed eight studies with 358 participants, five of which assessed TAP blocks and three looking at rectus sheath blocks (1). Compared with no TAP block or saline placebo, TAP block resulted in significantly less postoperative requirement for morphine at 24 hours. The British Journal of Anaesthesia (BJA) 2012 conducted a metaanlysis of trials which supported the general weight of studies suggesting that TAP blocks provide superior analgesia compared to a placebo and can reduce the first 24 hour morphine consumption of a patient (2); these findings were drawn from assessing 312 patients over 5 years 2007-2012. A further systematic review published in the British Journal of Anaesthesia (BJA) in 2013 looked at the analgesic effects of TAP blocked compared to a control in patients undergoing lower abdominal transverse incision surgery from twelve randomized control trials that included 641 patients (3). They concluded that a posterior TAP block approach resulted in more prolonged analgesia than the lateral TAP block and both were superior compared to a control. Similarly a review of seven randomized clinical trials investigating the effect of TAP blocks on post-operative pain in 2010 by the Department of Anaesthesia at Copenhagen University Hospital in Denmark (4) showed a clinically significant reduction in post-operative opioid requirements and pain, as well as a reduction in some of the opioid-related side effects. TAP blocks in this review were used in a number of surgical procedures including large bowel resections with midline incision, caesarean delivery via pfannenstiel incisions, abdominal hysterectomy via a transverse lower abdominal wall incision and even open appendicectomies; 364 patients were involved with 180 receiving TAP block. 

Using Medline and Various search terms, we could only find one study specifically comparing surgically guided direct vision TAP blocks to wound infiltration during elective Lower Uterine Segment Caesarean Sections (LSCS) via a Pfannenstiel Incision. In this study they looked at the post-operative analgesic effect of a TAP block compared to surgical site infiltration with liposomal Bupivicaine in 67 patients due to undergo an open abdominal hysterectomy via a Pfannenstiel incision at Parkland Hospital, Texas, USA. The patients were randomized in the study to receive either bilateral ultrasound guided TAP blocks using Bupivacaine 0.5% in 20mL on each side or a surgical (i.e. wound site) infiltration with a slightly lower dose liposomal Bupivacaine, injected in the pre-peritoneal, subfascial and subcutaneous planes (5). Their study found the liposomal Bupivacaine to be superior to the plain Bupivacaine TAP block.

Clinically the ability to identify the TAP plane with relative ease at surgery has lead to the patchy introduction of providing supplemental regional anaesthesia after Lower Uterine Segment Caesarean Sections via the Pfannenstiel Incision with some surgeons employing it routinely with or without local infiltration with local anaesthetic. However TAP under direct vision has been rarely published. One study using a direct vision approach was that of indentifying the subcostal TAP plane and direct instillation of long acting local anaesthetic for analgesia following abdominoplasty (6). Owen et al published a small case series of surgeon infiltrated TAP blocks at the end of LUCS via a intraabdominal tactile feedback technique to identify the tranversus plane (7) In their series they compared the analgesic requirements in there study group of 16 patients who received the surgical TAP block to 18 who received standard care although they did not state whether the standard care group received wound infiltration with local anaesthetic or not. 
Study design

The study is a Randomised Controlled Trial RCT recruiting 80 Pregnant awaiting elective Lower Uterine caesarean Section (LUCS) delivery via the Pfannenstiel incision, under Neuraxial Blockade (NAB). (see exclusions below)

Patients who fulfil the study criteria are randomised into either of two treatment groups): A surgically guided single shot TAP intervention group or Wound Infiltration group. The same amount and volume of local anaesthetic agent is to used in each group. The data collection investigator and the patient are both blinded.

The inter-operative and post operative study drugs are standardised as below

VAS, sedation, PONV, pruritis scores and analgesia consumption data is collected at 2, 4, 6 and 24 hours and is recorded on a standard form. Patient satisfaction scores are recorded at 24 and 48 hours

The surgeon is to grade the degree of difficultly in the anatomical identification, location and instillation of the local anaesthetic. 

Adverse effects are recorded and brought to the attention of the principle investigator.

The completed data is filed in the study envelope and stored in a locked filing cabinet.

Analgesia consumption is converted into Morphine equivalents and subject to statistical comparison as is the 2, 4, 6 and 24 hours VAS for pain, PONV, Puritis and patient sedation scores. An overall satisfaction scores at 24 hours is also recorded and will be compared to the randomisation group. We will also look at whether there is a correlation between difficulty in the direct visual identification of the anatomy and local anaesthetic instillation and analgesia outcome.

Standardisation

TAP v Wound infiltration

To broaden the utility of the direct vision approach to installing the transverses abdominis (TAP) block versus wound infiltration comparison three consultant surgeons will be trained and responsible for delivering the respective local anaesthetic doses.

Dr Wendy Dutton will train and evaluate in the operating theatre in real time and sign off on the accreditation of the surgeons who are allocated to the study protocol. This is done by training cards (appendix ‘Surgeon training card’) and invivo during a LUCS case not allocated to the study. Surgeons responsible for instilling the local anaesthetic will be familiarised by verbal and picture guided instruction then visually instructed in the operating theatre.

The TAP block requires volume to cover the plane containing the T12, Iloiguninal and hypogastric nerves therefore a volume of around 20ml in each side, 40ml in total TAP plane would be desirable. Conversely a similar volume is required for adequate superficial and deep wound infiltration. 

· 2.5mg/kg Ropivacaine ( up to maximum of 200mg)

· Ropivacaine mg / kg based on booking weight

· The booking weight is taken as the first antenatal clinic weight or the 18 week weight which ever is the earliest.

· The amount of Ropivacaine is then calculated by taking 1/4 of the patients body weight in ml of ropivacaine 1% up to a maximum of 20ml and diluting it up to 40ml 

· surgical direct vision TAP 20 ml each side or 

· LA wound infiltration 30ml - 40ml

Medications

· The NAB is under a single shot spinal standardised to Heavy Bupivacaine 0.5% 2.2 ml with 15 ug of Fentanyl

· Uterotic agent is standarised to Carbetocin 100mcg

· Standard post op Rx Analgesia Rgm as per the APS post LUCS Guidelines (Appendix Standardised Post operative LUCS medication protocol ) 

Data collection 

Although it is desirable that data is collected by a limited number of individuals there will be times particularly after hours whereby a delegated blinded individual doctor may be required to collect the relevant Visual Analogue Scale (VAS) data and supplemental analgesia used. It is anticipated at least three doctors will be required in this role and over the term of the project this may result in six different doctors in involved in data collection.

· Data collector training will be carried out by Dr Ishani Jayawardena, Principle House Officer, Department of Obstetrics and Gynaecology 

· Data collection doctors will be familiarised with the Visual Analogue Scale (VAS) and standard verbal instruction card to show/read to participants and where to record the results 

· Data collection doctors will be evaluated by demonstrating their ability on a co-investigator acting as a mock patient mock patient

· Data collection at 2, 4, 6 and 24 hours and is recorded on a standard form (Appendix VAS and Data collection forms)

· VAS Visual analogue Scale Score is a standard VAS 10cm long laminated card – the participant points to or says the number which best corresponds to them

· PONV scores 

· Puritis score

· Sedation score

· Analgesia consumption is recorded from patient Medication charts

· Patient satisfaction scores at are recorded at the 24 interview

· The time taken for the first rescue analgesic PACU

Exlusions

· Non- elective Lower Uterine caesarean Section (LUCS) patients as obtaining informed consent and accurate follow up and would be problematic. 

· Those with a ASA status of 3 or greater have been excluded as they are likely to require a more flexible and a less protocolised anaesthetic and analgesic management for their treatment regime. 

· Opiate tolerance – defined as those patients already on opiate medication or those with a history of opiate addiction
· Perioperative medications that differ or are expected to differ from the study protocol

· Those who receive a regional anaesthetic at the discretion of their treating anaesthetist that differs from the study protocol 

· or obstetrician who considers or requests a uterotonic agent that differs from the study protocol 

· postoperative analgesia regimen 

· unable to tolerate NASIDS, Paracetamol or endone/ Targin

· Failure of the NAB

· Bleeding diathesis ( e.g. vWF )

· At risk of haematoma at injection or operative site

· Allergy to study medications specifically

· Amide Local anaesthetic agents

· Inability to independently understand the nature of the consent or not be able to respond appropriately and independently to the post operative data collection.

· Perioperative complications

· Post Partum Haemorrhage/Uterine atony requiring further medical or surgical intervention 

· Postoperative drain(s) required

· The participant withdraws or declines to participate in this study

Methodology

Patient will be identified from those booked in for elective Lower Uterine caesarean Section (LUCS) either attending their Antenatal clinic (ANC) or Pre Anaesthetic Clinic (PAC) appointment

The patients will be screened for exclusions as detailed above

The potential study participants will be given a broucher followed be a face to face interview at the clinic at which time a full discussion of the study is described to them and they are given time to ask questions. The participants will also be verbally advised have they the right to decline their consent or withdraw from this study at any time and that it will not in anyway alter their treatment they receive. Written consent is then obtained with a copy given to the patient. (Appendix ‘Patient consent’)

A sealed randomisation envelope (see below-Randomisation) containing the randomisation group is then affixed to the inside of the patient chart with the signed consent.

· Patient sicker placed on the outside of the envelope and the data collection form 

· The amount and volume of Ropivacaine 1% to be diluted down to 40ml  is calculated based on the patient booking weight and written on the envelope by data collection investigator

The surgeon is to open the sealed envelope at the beginning of the case to reveal which arm of the trial the patient has been entered into.

Local Anaesthetic is made up to the specified instruction as per the back of the envelope by the scrub nurse with the surgeon checking the dose.

The Local Anaesthetic is then instilled at the time of closure of the operative wound. The Surgical staff are requested not to reveal or discuss which group the patient has been randomised to in order to keep the patient blinded.

The surgeon then grades the difficulty in Local Anaesthetic instillation on the back of the resealed envelope. The envelope is then returned to the principal researcher and securely filed. 

The data collection researchers will then follow up and collect the patient data at the appropriate interval and the completed data collection forms are then placed with the randomisation details in the filing cabinet. Monthly review of the files and data will be undertaken to screen for any adverse effects. The data is then de-identified.

Blinding

The investigator responsible for data collection is excluded from the Operating theatre and is instructed not to consult the notes thereby avoiding the operative notes and hence is blinded from which group the patient has been allocated to.  The patient herself is also blinded as there is a drape barrier between the operative site and the surgeon is instructed not to discuss the randomisation group the patient fall into.

Data collection 

The Department of anaesthesia and the department of Obstetric and gynaecology are providing time for the data collectors and investigators to comply with the requirements of the study.

Completed Data forms are stored in a locked filing cabinet and de-identified as the data is processed on a monthly basis

Randomisation

Shuffled envelopes containing a plain white card with either of the intervention groups of equal number in each group are shuffled. As the participants are selected the envelopes are drawn on a sequential basis and place inside the participants chart.

Based on the patients booking weight the total amount and volume of local anaesthetic agent is calculated and written on the outside of the envelope. When the patient presents for the elective LUCS the surgical investigator opens the envelope and learns to allocation group. The surgical investigator then ratesd the difficultly in the instillation of the local anaesthetic agent wound or difficulty in identifying the TAP plane on the scale of Easy /Some what Difficult/Difficult/Extremely Difficult/ . He/She then places a patient sticker on the card and returns it to the envelope The envelope is then collected by the principal investigator and place into a locked filing cabinet

Safety

Dr Paul Sherwin consultant anaesthetist, principle investigator, Wendy Dutton researcher, director of O& G and the patient health and safety advocate Karen Green
Manager Consumer Liaison, Clinical Governance Unit Redland Hospital form the Data and Safety Monitoring Board (DSMB) for this project and will responsible for reviewing the data after the monthly audits for adverse events.

Adverse reactions will be monitor for and reviewed regularly throughout the trial. A significant adverse event will result in suspension of the trail and immediate peer review

There have been no reported complications to date with the surgically guided direct vision technique. A few complications have been reported with blind without the aid or surgically exposed direct vision or ultrasound guided TAP block, the most significant of which was a case report of intrahepatic injection. Other complications of the blind technique have included: intraperitoneal injection, bowel hematoma and transient femoral nerve palsy. 

Local anaesthetic toxicity could also occur due to the large volumes required to perform this block especially if it was done bilaterally. Depending on the route of administration the following may be seen; Seizures and cardiac arrhythmias cardiac arrest at toxic levels other effects include Hypo, hypertension; brady, tachycardia (maternal, fetal); syncope; paraesthesia, hypoaesthesia; incr temperature, rigours; headache, dizziness; anxiety; hypothermia; back, chest pain; dyspnoea; insomnia; oliguria; GI upset; urinary retention; pruritus; fetal distress; neonatal vomiting, fever, jaundice, respiratory disorder;

Other local anaesthetics; class III antiarrhythmics; CYP1A2 inhibitors eg fluvoxamine; CYP3A4 inhibitors eg ketoconazole; enoxacin (theoretical)

Monthly analysis of provisional results and monitoring of adverse effects .

Merit, Integrity & Justice.
As the study protocol is within the scope of the usual patient treatment and experience none of the participants or those who choose to withdraw or not participate would be seen as being disadvantaged, apart from some additional visits to the study participant during there in hospital stay.

Based on the anatomical distribution of the nerves supplying this area it would seem logical that infiltration of the TAP plane would be at least equally effective as wound infiltration. However should either technique result in inferior analgesia will be addressed by the availability of the ‘as required' analgesia available 

The research exposes the patients to a relatively low risk of adverse effects which is no more then they would normally be exposed to as a result of their proceedure. The outcome of the research will influence clinical practice.
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Explanatory notes;

Appendix ‘Data collection form’ and ‘VAS score sheet’ 

Appendix ‘Randomisation card’

Appendix ‘Anaesthetic Protocol’
Appendix ‘Patient consent’

Appendix ‘Surgical training card’
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