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Abstract

Background/Aim: Radiology provides increasingly accurate and complex information. Understanding the clinicians’ interpretation of scans could improve surgical planning, decision-making; informed training and development of augmented imaging. This was a survey exploring the interpretation of imaging by clinicians and its use in operative preparation and prediction

Materials and Methods:. The survey was open for two-months and circulated online to British Gynaecological Cancer society members.

Results: Seventy-three (19%) members completed the survey. Respondents had a confidence level of 51% in their ability to interpret computed tomography (CT) and/or magnetic resonance imaging (MRI) images independently. Preoperative imaging was commonly used to plan operations, predict complications & complete resection. Images were reviewed for primary (96.3%)/interval (92.6%) ovarian debulking but less so for vulvectomy (45%). Scan (79.6%) and multidisciplinary team meeting (MDT) (66.6%) reports were used more often than scan images (50%) for operative planning. Amount and pattern of disease on scan were the most important factors predicting operating time. 

Conclusion: Imaging influences the surgeon’s planning, however respondents lack confidence. Training of clinicians in radiological interpretation needs to improve. Augmented image interfaces could facilitate this.









It has now been a decade since all hospitals in the UK have allowed clinicians to directly access to patients’ radiological imaging via the Picture Archiving and Communication System (PACS) (1). Traditionally an important tool in radiology departments, PACS is increasingly being used in non-radiological settings (2) allowing surgeons to access and view tomographic imaging independently for decision making and planning of procedures. There is little evidence, however, regarding how well used and beneficial this resource actually is or how it could be improved. A recent study exploring general surgeons interactions with images showed that there is a mixed ability with regards to interpretation (3), with the results prompting an increased focus on education and training (4).

In gynaecological oncology surgery, like other surgical specialties, has seen a shift towards a minimal access approach where possible (5, 6). This has increased the ‘sensory distance’ between the surgeon and the patient, reducing or removing haptic feedback to the surgeon (7). Developments in intraoperative image guidance platforms using patient imaging obtained pre-operatively, such as computed tomography (CT), magnetic resonance imaging (MRI) or ultrasound performed intraoperatively, have helped to compensate for this and concurrently have addressed surgical precision (8). Currently, the use of image guidance platforms in minimal access abdominal surgery is limited (7, 9). To develop these platforms the relationship between radiological images and gynaecological oncologists needs to be better understood. This evolution in surgical approach comes at a time when the clinicians have an increasing complex array of imaging modalities available to them (10, 11). Image guidance platforms have the potential to bring together many of these and provide the surgeon with clear, comprehensive, clinically relevant information.

The objective of this survey was to better understand clinicians’ behaviours in using imaging as a component of the pre-operative processes, with findings used to understand training requirements and  inform curriculum, evolve relationships with radiologists, and facilitate informed development of next-generation image guidance platforms. The survey aimed to explore four main areas: confidence when interpreting images, use of pre-operative imaging, pre-operative preparation and prediction of complications and operating time.
 
Materials and Methods
Survey design 
The initial survey was developed by two gynaecologists and an expert in survey design. No appropriate pre-existing surveys could be found relating to this area, thus relevant literature was used for additional guidance (12). The survey was designed and hosted using the Qualtrics survey software (www.qualtrics.com). The survey was tested by four gynaecologists who checked the survey for leading questions and indistinctness. The survey was further developed and refined in conjunction with the British Gynaecological Cancer Society (BGCS) survey design panel.  A full validation of the survey was not performed as the purpose of this study was to design the survey as a tool for exploratory purposes, as opposed to the generation of a universal survey that could be used elsewhere. The final survey consisted of 12 questions, with options for providing additional information and one feedback/comments box (Figure 1). Participants were required to complete each question before they were able to move to the next. A proportion of the BGCS members did not perform gynaecological surgery and as such the survey was designed to filter out these members from answering questions related to surgery.

Survey distribution
The survey was distributed via an email to all BGCS members on the electronic mailing list (393 members) and could be accessed via an anonymous link. The survey was open for a two-month period (October to December 2016) with a reminder email sent after one month. No incentive was offered for completion of the survey.

Data analysis
All data collected were analysed in Excel (Microsoft Corporation, Redmond, WA, USA). Only surveys that were 100% completed (excluding demographic information) were included in the analysis. Data were grouped depending on specialty, grade of surgeon and age. Out filtering of respondents’ responses was dependent upon the question being asked and its relevance to their clinical speciality. For questions directly related to surgery only responses from surgeons were analysed. 


 Results

Demographics and background 
The response rate was 19% (73/393) of all BGCS members. The majority of the respondents (44%) were consultant surgeons in gynaecological oncology, 12% were subspecialty trainees in gynaecological oncology and 10% were gynaecological oncology unit leads. Oncologists (clinical and medical) made up 17% of the respondents. Of the respondents, 44% had spent less than 10 years specializing in gynaecological oncology, with 35% spending between 11-20 years, 17% spent 21-30 years and 3% spent over 30 years (Table I). 

Confidence when interpreting images
Overall respondents had a median confidence level of 51% (IQR=30-71) in themselves, when asked about their ability to interpret correctly CT/MRI images on their own. The confidence level increased with grade. Consultants in gynaecological oncology had a confidence level of 63.5% (IQR=50-72) This group was sub-analyzed based on years in the specialty with an increase in confidence from 0-10 years (51%) to 11-20 years (70%), but confidence was reduced  in those practicing over 20 years (55%). Subspecialty trainees had a lower confidence level of 50% (IQR=45-60) than consultants, as did gynaecology oncology unit leads 30% (IQR 15-45). Trainees in obstetrics and gynaecology had a confidence level of 22.5% (IQR=18.5-28.75), clinical oncologists 65.5% (IQR=57.5-76.25), and medical oncologists 32% (IQR=29-69). Only radiologists had 100% confidence in interpreting images, while the pathologist had 50% confidence and the two clinical nurse specialists (CNS) had 2% (Figure 2). 

 Use of pre-operative imaging
Overall, 72.1% (39/54) of respondents always or very frequently used imaging to help with planning operations. To predict complications (53.6%, 29/54) and ability to achieve complete resection/R0 (61.1%, 33/54) pre-operative imaging was used either always or very frequently. Pre-operative imaging was never used (40.1%, 22/54), very rarely (9.3%, 5/54) or rarely used (16.6%, 9/54) to brief the operating team. Conversely, pre-operative imaging was used always (12.3%, 9/73), very frequently (39.7%, 29/73) or occasionally (26%, 19/73) in teaching and training. When examining how respondents currently use pre-operative imaging it can be appreciated that it is used only occasionally or less (65%, 45/69) to explain disease status to patients (Table II). 

Excluding time spent viewing scans in the multidisciplinary team meeting (MDT), the majority of respondents (75.3%, 55/73) spent less than 10 min looking at each patient’s radiological images (Table III) . Stratified by type of operation, respondents did not look at images prior to the procedure for vulvectomy and inguinal lymphadenectomy (55%, 30/54), total laparoscopic hysterectomy and bilateral salpingo-oophrectomy (27.8%, 15/54) and inguinal (or other) sentinel node mapping (18.5%, 10/54). Only 3.7% (2/54) of respondents did not look at imaging prior to primary ovarian debulking surgery, which increased to 7.4% (4/54) for interval debulking. 5.6% (3/54) did not view imaging before performing a pelvic exenteration. Respondents did not review images before radical hysterectomy (9.3%, 5/54), radical trachelectomy (11.1%, 6/54), pelvic (14.8%, 8/54) and para-aortic (11.1%, 6/54) lymphadenectomy. Usually, the pre-operative images were viewed for the purpose of planning surgery at the time of the multidisciplinary team meeting or just before the operation. Having the imaging available to view during the procedure was the least common response (Table IV).

Pre-operative preparation
The scan report (79.6%, 43/54), followed by the MDT report (66.6%, 36/54), was the most commonly used aid in the discussion and planning the operation with members of the operating team. Half of the respondents (50%, 7/54) used the scan itself to do this (Table III). Over half (51.9%, 28/54) of surgeons used a form of mental preparation to warm up before the operation, with the second most common method being a vocal approach (16.7%, 9/54). Only 3.7% (2/54) used a surgical simulator (Figure 3). Alternative methods provided were a briefing with their ‘buddy’ surgeon or viewing online videos of the operation. This contrasts against the 42.6% (23/54) of respondents who did not use any form of pre-operative rehearsal. The most common reason provided was that they did not know this was done (47%), with other popular reasons being that they had performed the operation many times before (20%), they did not have access to a simulator and they did not think it would be beneficial (17%). Of the respondents who did not use any pre-operative rehearsal, 13% said they did not have access to a simulator and 3% did not have enough time.

Complications and operating time in ovarian cancer
When asked which methods they used to predict possible intraoperative structural and anatomical complications, 92.6% (50/54) used intraoperative findings, 90.7% (49/54) previous experience, 77.8% (42/54) clinical examination and 75.9% (41/54) used pre-operative images. Only 9.2% (5/54) used a specific pre-operative scoring system. When respondents were asked to rank the most important factors in influencing their predicted total operating time for ovarian cancer surgery, 54.2% ranked the amount of disease seen on the scan as the most important. The second most important factor was the pattern of disease spread (45.8%) and the third was patient factors, such as BMI, age and medical comorbidities (43.8%) (Table V, Figure 4).

Feedback comments
Respondents were also encouraged to comment on their relationship with radiological imaging, detailing difficulties and offering suggestions as to how it could be improved to benefit themselves, the patient or the clinical workflow. Feedback revealed five main themes: 1) the need for improved training of gynaecologists in interpreting radiological images; 2) increased collaboration with radiologists being required to help understand images; 3) radiological images being too complicated for the patients to understand; 4) imaging does not provide accurate representation of findings at surgery and 5) the generation of 3-dimensional composite images to enable easier understanding.

Discussion

This survey revealed several important findings about the clinical use of radiological imaging in gynaecological oncology. Overall, respondents reported a confidence level of just over 50% in their own ability to interpret correctly the findings of radiological scans when viewing them independently. As would be expected, consultants in gynaecological oncology had higher confidence than subspecialty trainees or gynaecological oncology unit leads. Considering the majority of the respondents had either completed or were close to completing their training, this level of confidence is lower than that of the confidence levels of 86% of experienced general surgeons, as reported in a similar study by Butler et al. (4). This same study found that surgical residents were confident in reading radiological images only 33% of the time, which prompted the generation of a dedicated radiology curriculum (4). The Royal College of Obstetricians and Gynaecologists sub-specialisation programme (13) does provide training in radiology, however feedback from this survey’s respondents suggests there is a need for increased and better training. Other feedback suggests that an even closer working relationship with radiologists needs to be established and a dedicated pre-operative radiological image viewing session, in addition to multidisciplinary team meetings, could be beneficial. Reasons for why overall confidence levels are low need to be explored and addressed in the current training curriculum in gynaecological oncology.  

A minority of respondents felt there was a need to view imaging for a vulvectomy and inguinal lymphadenectomy whereas almost all viewed imaging prior to performing primary ovarian debulking surgery. Both procedures are carried out via an open incision, providing the surgeon with full visual and haptic sensory input. However, the procedures are quite different in terms of complexity and duration of the surgical procedure, proximity of neighbouring organs and level of subsequent surgical planning required. These differences are important to acknowledge when directing future efforts in training and harnessing developments in imaging technology. 

This survey illustrated that pre-operative imaging plays an important role in planning of operations, predicting complications and ability to resect all cancerous deposits. In keeping with the lack of strong evidence for the use of dedicated pre-operative complication scoring systems (14,, 15), only 9.2% of respondents used these to predict complications. 

Employing three-dimensional reconstructions of radiological images could further enhance the role of radiological images in the pre-operative setting. Studies have found that it can enhance communication between radiologists and the surgeon, leading to improved surgical accuracy (2). Wang et al. found that when providing the surgeon with interactive three-dimensional anatomical plans prior to performing complex hepatectomy it led to improved prediction of resection boundaries and residual function, allowing a more radical procedure but increased safety (16). Wijsmuller et al. have shown that it is possible to generate a three dimensional map of pelvic nerves (17). Providing the surgeon with this could help to prevent and decrease intraoperative nerve injury. Studies have also shown that by enhancing the anatomical map available to the surgeon it can improve orientation and confidence (18). Furthermore, in this study respondents reported that both the amount of disease and pattern of disease, which can be determined by looking at the radiological images, are the most important factors influencing operating time. 

Of the respondents who did perform pre-operative warm up, the majority (51.9%) used a mental method. This is encouraging as mental practice has been shown to improve surgeon performance (19, 20),. However, it is concerning that even though there are clear benefits to pre-operative preparation, almost half of the respondents who did not use any form of pre-operative warm up were not even aware of it being available.

Imaging is only occasionally used to help explain the disease status and surgical procedure to the patient. Feedback from the respondents suggested that this is due to scans being too complicated to show to patients, and thus are not able to appreciate what is being shown to them. A study by Bollschweiler et al. showed that imaging could play an important role in persuading  the patient to sign the informed consent, and can be particularly beneficial to those with a lower level of education (21). Additionally, when used in sinus surgery, by providing a more intuitive three-dimensional segmented representation of the anatomy, patients had an improved understanding of the anatomy and possible post-surgical complications pre-operatively and also had higher satisfaction with the procedure (22). Importantly, this did not lead to an increase in patient anxiety. Despite the scan report being the most popular adjunct to help the operating team in discussing and planning the procedure, the pre-operative imaging itself was very rarely or never used by approximately half of the respondents. There are many possible reasons for this mismatch, including lack of facilities in theatre, scans being difficult to understand, and a lack of radiological training for some of the team members. 

Findings from this survey suggest clinicians are not confident in interpreting radiological images by themselves. With medical imaging increasing in complexity, this problem threatens to become larger. A closer collaboration of clinicians with radiologists should be made. However, time pressures on both the radiologists and clinicians will prevent this from solving the problem completely. A potential solution is to provide three-dimensional augmented displays with a composite of information to create a bridge between increasingly complex medical images and user friendly, accessible images for the clinician on which to base their patient management. Future studies should explore the impact this technology may bring both to the surgeon and to the interactions with the operating team and patients. 

This survey offers an accurate and up-to-date summary of the use of radiological imaging in gynaecological cancer in the UK. The response rate of 19% of BGCS members is an obvious limitation of the survey. However, it is in keeping with previous survey responses from the society and not an uncommon issue in survey-based studies. The survey was not designed to allow respondents to provide reasons for why they had low levels of confidence in interpreting scans, which should be addressed in future studies. Increased communication with radiologists was one of the five feedback themes. This survey did not have the capacity to develop on this aspect but future work should explore access and time spent with radiologist and the influence this has on the surgeon’s approach. Finally, the survey did not distinguish between MRI and CT images. MRI images can be considered more difficult to interpret. Understanding this may enable direction of training and where three-dimensional image augmentation could be of greatest benefit.

Conclusion

Pre-operative imaging plays a vital role in influencing the surgeon in their operative planning and prediction of complications. Surgeons report that they lack confidence in their ability to interpret medical images. This naturally creates a barrier to integrating fully this important source of information during pre-operative decision-making. Improving training and working more closely with radiologists is a potential solution. However, with increased demands on already pressured specialist training as well as high workload being experienced by radiologists, this may not be feasible. User interfaces developed as part of intraoperative image guidance platforms could play a further role in the pre-operative setting to overcome this issue. 
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Figure 1. Survey design

Q1 Age
< 25 years 
25-34 years 
35-44 years 
45-54 years
55-64 years 
> 65 years 

Q2 Please select your current clinical position
Consultant gynaecology oncologist
Sub specialty trainee in gynaecology oncology
Consultant with special interest in gynaecology oncology
Consultant obstetrician gynaecologist
Trainee in obstetrics and gynaecology 
Clinical oncologist 
Medical oncologist
Clinical nurse specialist
Radiologist
Pathologist 
Other  ____________________

Q3 Number of years working within the field of gynaecological cancer
0-10 years
11-20 years 
21-30 years
31-40 years
> 40 years
I do not work in this field

Q4 How confident do you feel about your ability to interpreting CT/MRI images when viewing them on your own? Please indicate on scale below. 
0										100 %

Q5 How often do you use patient imaging to do the following?
	
	Always 
	Very Frequently 
	Occasionally
	Rarely 
	Very Rarely 
	Never

	Explain disease/ procedures to patients
	
	
	
	
	
	

	Plan operation
	
	
	
	
	
	

	Predict complications
	
	
	
	
	
	

	Predict ability to achieve R0
	
	
	
	
	
	

	Brief theatre team
	
	
	
	
	
	

	Teach trainees/students 
	
	
	
	
	
	



Q6 Excluding time spent in the MDT, how long would you say you spend looking at each patient's radiological images
0-10 min
10-20 min
20-30 min
>30 min

Thank you

The rest of the survey relates to performing gynaecological surgery. Please use free text box below to add any other thoughts as to how radiological imaging could be beneficial in the preoperative setting.

Q7 For which operation do you NOT look at scan prior to procedure
Vulvectomy + inguinal lymphadenectomy (LND)
Inguinal (or other) Sentinel node mapping
TLH +BSO 
Pelvic LN sampling/dissection 
Para-aortic LN sampling/dissection 
Primary ovarian cancer surgery 
Interval debulking surgery 
Pelvic Exenteration (Anterior/Posterior/Total) 
Radical hysterectomy 
Radical Trachelectomy 

Q8 When do you look at the scans for the above operations

MDT
Days prior to surgery
Just before operation
Have view available during operation


Q9 Thinking about ALL types of operations, what do you use when discussing and planning operations with the operating team? Select all that apply
MDT report 
Scan report 
Scan images 
Others ____________________
None of the above 

Q10 Do you use any of the following methods to perform pre-operative rehearsal or surgical warm up prior to the operation? Select all that apply
Mental 
Simulator based 
Vocal 
Other ____________________
Do not use 

Q10a If you do NOT use any pre-operative rehearsal or surgical warm, why not?
I do not have enough time 
I have and I have not found it helpful 
I do not think it would be beneficial 
I do not have access to a simulator 
I did not know that this was done 
I have performed the operation many times already 
Other ____________________

Q11 Which of the following methods do you use to predict possible complications (intraoperative structural/anatomical rather than metabolic). Select all that apply
Experience 
Clinical examination 
Knowledge gained from pre-operative images 
Intra operative findings 
Specific complication scoring system 

Q12 With regards to ovarian cancer debulking surgery, please rank the importance that the following factors have in influencing your predictions of total operating time (1 = most, 7 = least) Move the text boxes to rank.
______ Amount of disease seen on scan 
______ Map of the disease spread 
______ Patient factors (e.g. age, chronic renal disease) 
______ Histology subtype 
______ Efficiency of theatre team 
______ Experience of surgical assistant 
______ Surgeon fatigue 

Thank you. Please use free text box below to add any other thoughts as to how radiological imaging could be of further utilised to be of increased benefit to themselves, the patient or the clinical workflow in the preoperative/operative setting.


	
Position
	Number of respondents
	Age group (years)
	Number of respondents
	Time working in gynaecology oncology (years)
	Number of respondents

	Gynaecology oncology consultants
	32
	25-34

	8
	0-10
	31

	Consultants with special interest
	7
	35-44

	26
	11-20
	26

	Subspecialty trainees
	9
	45-54

	20
	21-30
	12

	O and G trainees
	6
	55-64
	16
	31-40
	2

	Medical Oncologist
	5
	>65
	1
	N/A
	1

	Clinical Oncologist
	8
	N/A
	2
	
	

	Radiologist
	1
	
	
	
	

	Pathologist
	1
	
	
	
	

	CNS
	2
	
	
	
	

	Other
	2
	
	
	
	




Table I. Demographic information of respondents.



Figure 2. Confidence in interpreting CT/MRI images when different doctors viewed them on their own. Median and IQR shown. * radiologist (n=1), pathologist (n=1) and CNS (n=2) are not represented.



	

	Always n (%)
	Very Frequently n (%)
	Occasionally n (%)
	Rarely n (%)

	Very rarely n (%)

	Never n (%)

	Explain disease to patient (n=69)
	9 (13.0)
	15(21.7)
	24(34.7)
	5(7.2)
	9(13.0)
	7(10.1)

	Plan operation (n=54)
	21 (38.8)
	18(33.3)
	2(3.7)
	2(3.7)
	2(3.7)
	9(16.6)

	Predict complication (n=54)
	9 (16.6)
	20(37.0)
	10(18.5)
	6(11.1)
	3(5.5)
	6(11.1)

	Predict R0 (n=54)
	13(24.1)
	20(37.0)
	6(11.1)
	2(3.7)
	6(11.1)
	7(12.9)

	Brief theatre team (n=54)
	4 (7.4)
	7(12.9)
	7(12.9)
	9(16.6)
	5(9.3)
	22(40.1)

	Teach/Train (n=73)
	9(12.3)
	29 (39.7)
	19(26.0)
	7(9.6)
	5(6.8)
	4(5.5)



Table II. Current use of patient imaging by respondents.


	Time in minutes
	%
	Number of respondents (n =73)

	0-10
	75.3
	55

	10-20
	13.7
	10

	20-30
	4.1
	3

	>30
	5.5
	4




	Modality used
	%
	Number of respondents (n=54)

	MDT report
	66.6
	36

	Scan report
	79.6
	43

	Scan images
	50.0
	27

	Others
	5.6
	3



Table III. Top - Time spent outside of MDT looking at each patient's radiological images. Bottom - Modalities used by respondents when discussing and planning operations with the operating team
	Type of operation
(n= 54)
	Operations where surgeon does NOT look at scan n (%)
	Timing of viewing scan when viewed prior to operation

	
	
	MDT
n
	Days prior to surgery
n
	Just before operation
 n
	Have view available during operation 
n

	Vulvectomy + inguinal lymphadenectomy (LND) 
	30(55%)
	23
	3
	6
	0

	Inguinal (or other) Sentinel node mapping
	10(18.5)
	32
	3
	19
	7

	TLH +BSO
	15 (27.8)
	27
	14
	15
	3

	Pelvic LN sampling/dissection
	8 (14.8)
	41
	9
	21
	2

	Para-aortic LN sampling/dissection
	6(11.1)
	43
	13
	23
	7

	Primary ovarian cancer surgery
	2(3.7)
	50
	14
	30
	8

	Interval debulking surgery
	4(7.4)
	48
	14
	30
	7

	Pelvic Exenteration (Anterior/Posterior/Total)
	3(5.6)
	47
	21
	31
	4

	Radical hysterectomy
	5 (9.3)
	45
	10
	23
	3

	Radical Trachelectomy
	6(11.1)
	36
	8
	17
	3

	TLH: Total laparoscopic hysterectomy; BSO: bilateral salpingo-oophrectomy; LN: lymph node.



Table IV. Review of images by surgeon prior to the procedure and timing of viewing.



Figure 3. Methods of pre-operative preparations used by clinicians.

 
	Factor
	1st 
n (%)

	2nd
n (%)

	3rd
n (%)

	4th
n (%)

	5th
n (%)

	6th
n (%)

	7th
n (%)


	Amount of disease seen on scan
	26 (54.2)
	16(33.3)
	3(6.3)
	1(2.1)
	2(4.2)
	0(0.0)
	0(0.0)

	Map of the disease spread
	17 (35.4)
	22(45.8)
	7(14.6)
	1(2.1)
	0(0.0)
	1(2.1)
	0(0.0)

	Patient factors (e.g. age, chronic renal disease)
	4(8.3)
	5(10.4)
	21(43.8)
	9(18.8)
	4(8.3)
	4(8.3)
	1(2.1)

	Histology subtype
	0(0.0)
	0(0.0)
	4(8.3)
	15(31.3)
	4(8.3)
	12(25.0)
	13(27.1)

	Efficiency of theatre team
	0(0.0)
	2(4.2)
	6(12.5)
	8(16.7)
	15(31.3)
	12(25.0)
	5(10.4)

	Experience of surgical assistant
	1(2.1)
	2(4.2)
	6(12.5)
	12(25.0)
	14(29.2)
	12(25.0)
	1(2.1)

	Surgeon fatigue
	0(0.0)
	1(2.1)
	1(2.1)
	2(4.2)
	9(18.8)
	7(14.6)
	28(58.3)



Table V. Rates in order of importance on factors that influence total operating time prediction in ovarian cancer debulking surgery.



Figure 4. Ranking in order of importance on factors that influence total operating time prediction in ovarian cancer debulking surgery


min	Gynae onc cons 0-10yrs	Gynae onc cons 11-20yrs	Gynae onc cons 21-40yrs	Sub speciality trainees	Consultants with Special interests	Trainees in O and G	Clinical oncologist	Medical oncologist	14.0	10.0	10.0	22.0	9.0	15.0	2.0	15.0	q1-min	Gynae onc cons 0-10yrs	Gynae onc cons 11-20yrs	Gynae onc cons 21-40yrs	Sub speciality trainees	Consultants with Special interests	Trainees in O and G	Clinical oncologist	Medical oncologist	27.0	51.0	37.5	23.0	6.0	3.5	55.5	14.0	median- q1	Gynae onc cons 0-10yrs	Gynae onc cons 11-20yrs	Gynae onc cons 21-40yrs	Sub speciality trainees	Consultants with Special interests	Trainees in O and G	Clinical oncologist	Medical oncologist	10.0	9.0	7.5	5.0	15.0	4.0	8.0	3.0	q3-median	14.5	17.0	20.5	11.0	30.5	1.25	3.75	2.0	1.0	Gynae onc cons 0-10yrs	Gynae onc cons 11-20yrs	Gynae onc cons 21-40yrs	Sub speciality trainees	Consultants with Special interests	Trainees in O and G	Clinical oncologist	Medical oncologist	16.5	3.0	9.5	10.0	14.5	6.25	10.75	37.0	Type of clinician *

% Confidence
Percentage	
Mental	Simulator based	Vocal	Do not use	Other	0.519	0.037	0.167	0.426	0.037	Method of pre-operative preparation

Percentage of surgeons %


Amount of disease seen on scan	1st 	2nd	3rd	4th	5th	6th	7th	54.2	33.3	6.3	2.1	4.2	0.0	0.0	Map of the disease spread	1st 	2nd	3rd	4th	5th	6th	7th	35.4	45.8	14.6	2.1	0.0	2.1	0.0	Patient factors (e.g. age, chronic renal disease)	1st 	2nd	3rd	4th	5th	6th	7th	8.3	10.4	43.8	18.8	8.3	8.3	2.1	Histology subtype	1st 	2nd	3rd	4th	5th	6th	7th	0.0	0.0	8.3	31.3	8.3	25.0	27.1	Efficiency of theatre team	1st 	2nd	3rd	4th	5th	6th	7th	0.0	4.2	12.5	16.7	31.3	25.0	10.4	Experience of surgical assistant	1st 	2nd	3rd	4th	5th	6th	7th	2.1	4.2	12.5	25.0	29.2	25.0	2.1	Surgeon fatigue	1st 	2nd	3rd	4th	5th	6th	7th	0.0	2.1	2.1	4.2	18.8	14.6	58.3	Ranking of factors
Percentage of surgeons %
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