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1.0 SUMMARY
Although 5-10% of women with endometriosis will have bowel involvement, currently it is very difficult to predict this group preoperatively. This group of women require both gynaecological and colorectal input at surgery. Preoperative imaging is being increasingly utilised to predict the level of complexity of laparoscopic surgery for endometriosis. It has the potential to facilitate the triage of women with suspected bowel deep endometriosis (DE) to the most appropriate surgical expertise required for laparoscopic intervention for endometriosis.
Transvaginal ultrasound (TVUS)


1 ADDIN EN.CITE  and magnetic resonance imaging (MRI)


2 ADDIN EN.CITE  have been shown to accurately diagnose the presence of rectosigmoid DE. Recently, positron emission tomography-computed tomography (PET-CT) with 16α-[18F]fluoro-17β-estradiol ([18F]FES) has had promising results when compared with MRI.
The study would be a prospective observational pilot study on women who present with suspected bowel DE diagnosed on TVUS and a plan for laparoscopic endometriosis surgery. Women would undergo a detailed history and clinical examination including a specialized TVUS, MRI and PET-CT with [18F]FES in a tertiary referral unit prior to laparoscopy.
2.0 INTRODUCTION

To date, several ultrasound imaging techniques have been used to predict the likelihood of endometriosis at laparoscopy. These include transvaginal ultrasound, transrectal ultrasound and more recently sonovaginography. Approximately 5-10% of women with endometriosis will have bowel involvement, which can now be accurately diagnosed with TVUS and MRI


1, 2 ADDIN EN.CITE .  This group of women require both gynaecological and colo-rectal input at surgery. Currently all women with potentially severe endometriosis have bowel preparation and are consented for possible bowel resection with a colo-rectal surgeon on stand-by. In addition, women with pouch of Douglas (POD) obliteration at laparoscopy have an increased risk of bowel endometriosis. Whilst TVUS is most commonly used, the length of bowel that can be visualised is the main limitation, thereby higher, multi-focal or multi-centric lesions may be missed. Recently, positron emission tomography-computed tomography (PET-CT) with 16α-[18F]fluoro-17β-estradiol ([18F]FES) has had promising results when compared with MRI


3 ADDIN EN.CITE .
3.0 OBJECTIVES

To evaluate the role of PET-CT with [18F]FES in the preoperative diagnosis of bowel deep endometriosis.
Preliminary results for PET-CT with [18F]FES have been shown to be superior to MRI in the diagnosis of endometriosis. PET-CT with [18F]FES could be utilized to predict higher lesions (multi-centric, skip lesions and extra pelvic lesions), not detectable on TVUS, but can have significant disease burden on the patient and the associated surgical risks. This would allow for more comprehensive discussion regarding the surgical procedure and risks. The aim of this study is to assess the diagnostic accuracy of  PET-CT with [18F]FES and compared to TVUS and MRI in the pre-operative diagnosis of bowel deep endometriosis. 
4.0 NUMBER OF PATIENTS

In this study, we will perform TVUS, MRI and PET-CT with [18F]FES on 20 women with suspected bowel DE on TVUS preoperatively in order to compare the diagnostic accuracy of these imaging modalities for the presence or absence of bowel DE.
5.0 LENGTH OF STUDY

We will recruit women over a 2 year period.
6.0 PATIENT SELECTION CRITERIA

The following inclusion and exclusion criteria will be used.

Inclusion criteria

All women of reproductive age booked for laparoscopic excision of endometriosis with suspected bowel DE.
Exclusion criteria
· Malignancy

· Menopause

· Pregnancy

Eligible women will be asked if they would like to participate in the study. Each woman will be given an information sheet and if she agrees to enter the study, then informed consent will be taken.
Women will be scanned preoperatively during their visit at the Acute Gynaecology Service at Nepean Hospital or Omni Ultrasound & Gynaecological Care. If bowel DE is suspected, then they will undergo MRI and PET-CT at the Nuclear Medicine Department at Nepean Hospital. Images of both MRI and PET-CT will be reviewed by two radiologists, blinded to the history. The presence or absence (subsequently confirmed at histology) of bowel DE will be confirmed at the time of laparoscopy. The surgeries will be performed at either Nepean Hospital or the Sydney Adventist Hospital.
All women will be subjected to the same gold standard for the diagnosis of endometriosis, i.e. laparoscopy followed by histological confirmation of endometriosis, and therefore we believe there will be little or no diagnostic suspicion bias. 


7.0 STUDY DESIGN

This is a prospective observational clinical pilot study of 20 women with suspected bowel DE on TVUS will be enrolled over a 24-month recruitment period. All cases will satisfy the inclusion/exclusion criteria.
Ethical approval has been sought by the NBMLHD Human Research Ethics Committee.
All participants will undergo the following:

Pre-operatively

A history will be obtained and clinical examination performed on all women. Examination will include determination of site-specific tenderness and this will be measured using a verbal analogue score. A 2D transvaginal ultrasound with Doppler will be performed to assess the pelvis for concurrent pathology as well as assessing for POD obliteration and site-specific tenderness (this will be measured using a verbal analogue score). During this ultrasound examination, a deep endometriosis scan will be performed to visualise the posterior pelvic compartment for the identification of deep endometriosis.
Women who have suspected bowel DE on TVUS will then undergo MRI and PET-CT with using the isotope 16α-[18F]fluoro-17β-estradiol. MRI and PET-CT studies will be reviewed by two independent radiologists, blinded to the TVUS findings. If any incidental lesions are identified, a follow-up appointment for the study participant will be organised, during which they will be counselled regarding the findings and the appropriate referrals made.
The MRI protocol on 1.5T involves 

· Axial, coronial, sagittal T2 weighted sequences;

· Axial, sagittal T1 fat sat sequences; and

· Axial sagittal SWI sequences
In the event that a woman has an intra-uterine device, the metal-containing (gold/copper) and metal-free (Mirenas) IUDs and ESSURE are compatible with 1.5 T MRI. Stainless steel IUDs (used overseas in 1980s up till 2000) are not MRI compatible but unlikely to be in the population studied. Gadolinium will not be given.

Refer to attached document (PET Procedure Protocol) for the PET protocol. There is minimal risk of an allergic reaction to the PET tracer. This trial is being conducted under the CTN scheme.
Intra-operatively
All women undergoing laparoscopy for excision of endometriosis will have their operative findings +/- complications recorded. These findings will be recorded accordingly on the operation report which, along with the formal histopathology results, will be collected and collated for each of the study participants.
Post-operative review

All women will be reviewed 6 weeks after surgery for the routine post-operative review, during which there will be no additional requirements for the project.
8.0 STATISTICAL ANALYSIS
All analyses will be performed by the statisticians in the Department of Computer Sciences, University of Wales, Aberystwyth, United Kingdom. The password-protected excel file will be emailed to the statistician and will be completely de-identified.
9.0 SELECTION CRITERIA FOR INVESTIGATORS AND CLINICAL MONITORS

The Primary Investigator selected to participate in this study is an experienced gynaecological surgeon i.e. FRANZCOG with an interest in laparoscopic endometriosis surgery. The ultrasound scans will be supervised by A/Prof George Condous, FRCOG, FRANZCOG, Senior Lecturer in Obstetrics and Gynaecology at Nepean Campus. He has performed in excess of 15,000 transvaginal scans and has his Diploma in Gynaecological Ultrasound in accordance with the Royal College of Obstetricians and Gynaecologists, United Kingdom.
10.0 ADMITTANCE OF WOMEN
The data collected of eligible women, as described above, will be collected and de-identified.  The date of the initial clinical assessment will be used as the enrolment date for each patient. 
11.0 SAFETY REPORTING AND MONITORING

The only related adverse events reported for diagnostic [18F]FES administration as described in the Product Investigator’s Brochure in approximately 1500 patients studied are IV site discomfort and transient taste disturbance. Most of the publications did not detail specific safety monitoring. However, all of the published data were collected under authorization by an IRB or an Ethics Committee, and safety monitoring can be inferred. Thus no significant adverse effects are expected as a result of the administration of [18F]FES.  

Based upon the chemistry, dosing and administration schema, clinical data, and pharmacology of [18F]FES, the following events should be considered ‘highly unlikely’ for purposes of subject/patient informed consent with regard to risks:

•
Local tissue injury and possible infection due to accidental extravasation of the dose;

•
Allergic reaction which may be life threatening;

•
Transient changes in sense of taste or smell;

•
Injury or increased long term risk of a new cancer due to radiation exposure. 
Serious adverse events (SAE) will be recorded using the SAE Form. Safety reporting will be performed as per the NBMLHD Safety Reporting for Clinical Trials Therapeutic Goods protocol (Appendix A). 
12.0 QUALITY ASSURANCE OF DATA

Case Report Forms will be routinely reviewed by the Principal Investigator for completeness and accuracy as well as any evidence which may be indicative of patient risk.  When any discrepancies are noted, they will be resolved with the Investigator and/or individual designated by the Investigator.  When the data are incomplete, attempts will be made to obtain the data whenever possible. 

13.0 Withdrawal from Study
Participants wishing to withdraw may do so and the identifiable data collected will be removed from the datasheet.
14.0 INSTITUTIONAL REVIEW BOARD (IRB)/ETHICS COMMITTEE INTERACTIONS

Approval has been sought with NBMLHD Human Research Ethics Committee.  

15.0 USE OF INFORMATION AND PUBLICATIONS

Data from this study will be disseminated in appropriate medical scientific journals and at suitable medical scientific meetings.
16.0 DATA MANAGEMENT

Patient initials and date of birth will need to be collected so that the imaging findings may be later correlated with the surgical findings. Also, completely de-identified versions of the TUVS/MRI/PET-CT images, CINE loops and video recording of the laparoscopic surgeries for each patient will be collected. For participants at Nepean hospital, the imaging, Surgical and histopathology results will be obtained from the Electronic Medical Record System at Nepean Hospital. Participants who have their operations at the Sydney Adventist Hospital will have the ultrasound results collected from Omni Gynaecological & Ultrasound Care, and their surgical and histopathology results collected from the operation and formal histopathology reports. 
Data will be saved on two password-protected excel files on a computer at the University of Sydney Nepean Clinical School. The first is a master file with unique study ID and the initials, dates of birth and medical record numbers. The second, will be a de-identified file, including the unique study ID and patient data collected for the study. Only the de-identified file will be sent to the statistician. The imaging and surgical recordings will be saved on the password protected computers in our clinic. This allows for auditing and quality control.

Data to be stored for 15 years post completion of study/ publication as per the GDA 17 - https://www.records.nsw.gov.au/sites/default/files/Recordkeeping/GDA17%202019%20version.pdf. Physical forms will be stored securely on-site at the Acute Gynaecological Service.
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