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• 50 patients undergoing general surgical operations in 
2016 

• Taken from logbook (tertiary avoided)
• Linkage via NHS number in OpenPseudonymiser
• 37 found in EMIS
• Prototype variables tested by data availability expressed 

as proportion of 37 patients

Linkage methods



Linkage: results 1



Linkage: results 2



Linkage: results 2



Linkage: results 3



Linkage: results 4



Linkage: results 5



Linkage: results 6



Linkage: results 7



Linkage: results 8



Linkage: results 9



Next steps in applied research 

Prof. Charles Knowles
Blizard Inst.

www.qmul.ac.uk/pctu



• Introduction
• Examples of future studies

Summary
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• Average duration ~4 years
• Costs ~£1.5million
• 45% fail to achieve target sample size despite longer 

recruitment periods 1 (and surgery has worse performance: CRN data)

• Impact on internal and external validity
• Impact on cost – fewer trials funded
• Impact on patient care

Typical UK NIHR RCT

Sully BG et al., Trials 2013: 14: 166.

Contracts
Regulation (esp. devices)
Governance and data protection (esp. EU)
UK: fighting with NHS support and excess treatment costs 



Completing the trial
• Valid comparator esp. placebo / sham
• Blinding
• Recruitment

• surgeon equipoise 
• patient preference 

• Performance
• fidelity of standardised intervention 
• technical evolution
• control convergence (Hawthorne effect)

Surgical RCT: challenges (1)

Barkun et al., Lancet 2009; 374: 1089-1096.
Ergina et al., Lancet 2009; 374: 1089-1103.



Relevance and external validity
• Unmeasured rare or distant (future) harms
• Buxton’s law (too early and then too late)
• Selection bias (the perfect patient for the ‘new’ 

intervention)
• Surgeon-intervention-interaction

Surgical RCT: challenges (2)

Barkun et al., Lancet 2009; 374: 1089-1096.
Ergina et al., Lancet 2009; 374: 1089-1103.
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115/148 (77.8%) 
level 4

7 papers
Open access



• Every bias possible from selection to publication

Observational studies in surgery: bias

“observational studies are not fundamentally 
bad, we (surgeons) just do them very badly” 
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Stage 3: assessment

“Any observational study conducted as an 
alternative to a high quality, randomised 
controlled trial should have as many positive 
design features of such a trial as possible.”

IDEAL framework
Ergina BMJ 2013;346:f3011



Embody ALL possible positive features of a high quality RCT other than 
experimental allocation
• Prospectively designed and powered to test a specific hypothesis
• Optimally designed for efficiency
• Robust inclusion and exclusion criteria and informed consent 
• Managed by registered CTU (or equivalent) to ensure:

• QA and governance
• Data: entry validation, protection, cleaning, lockdown
• Data analysis using predefined plan and with professional statistical 

support
• Funded accordingly

• Observer-blinded (third party - independent) outcome data 
collection and analysis

VHQ prospective cohort studies
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Proximity (car park) effect



+ 
Imperial
Birmingham
Edinburgh CTU
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validity

External validity
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low
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low high

Prag.
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VHQ

Surgeon happy

Surgeon and 
methodologist 
happy



Applied surgical research: examples 

www.qmul.ac.uk/pctu



PRoSECCO
Prolapsed Rectum Surgery EnhanCed COhort

Study



• Not very common but miserable condition 
• Increasing with older population
• ACPGBI: Delphi exercise top benign condition
• Only treatment is surgery

Rectal prolapse: impact 



Rectal prolapse: need for a cohort study

• Several competing operations
• Cochrane review: poor evidence base
• Spectacular failure of previous RCT attempts e.g. 

PROSPER
• 10 years
• 30/80 centres recruited
• 293/950 target

• Previous funding attempts at new pragmatic RCTs not 
funded by HTA (DeliVar and RAPPORt)

• Media focussed on mesh (used during current gold 
standard operation: lap VMR)



Laparoscopic ventral mesh rectopexy



PRoSECCO: primary objective

• To determine whether well-established procedures for 
external rectal prolapse (posterior rectopexy or perineal 
procedures) are non-inferior to lap VMR based on a 
margin of 0.1 using EQ-5D at one year

• Interpretation:
• rejection of null hypothesis: lap VMR is justified over 

perhaps safer and less expensive procedures; 
• acceptance: supports renewed use of other 

procedures (esp. considering media attention). 



Selection = WL 
for ext. rectal 
prolapse

CRFs
• Baseline state and trait 

characteristics e.g. frailty 
• Perioperative data to 30 

days

Serial stepped 
(2 monthly)
• EQ5D
• Patient-reported 

prolapse 
‘recurrence’

6 monthly
• PAC-SYM

Health Economics
• HES data
• -1 year to end epoch



PRoSECCO: analysis

• Effective prolapse surgery improves EQ-5D by 0.2 points (PROSPER)
• For non-inferiority we take 50% this effect size = 0.1 points
• SD = 0.59 points (PROSPER)
• Ratio anticipated 25: 42: 33
• 90% power
• Sample size = 388 (10% drop out) = 430 patients



PRoSECCO: risks

• Lap VMR banned
• No problem – compare next best with next 2 

available
• Elderly unable to use PROMiSE platform

• Results thus far do not support this
• Long waiters not the same as short waiters (systematic 

bias)
• Initial results of WAITER encouraging 





Diverticular Abscess Management  
Single Blinded Cohort Study



• 5th most important GI disease in the western world 
based on direct and indirect costs 

• US 2004 national audit data
• 312,000 admissions
• 1.5 million inpatient days
• $2.6 billion

• UK 2005 NHS data
• 217,000 bed days (more than UC and CD combined!)
• 2000 deaths (vs. 300 for UC and CD combined)

Diverticular disease: impact 



Humes et al, Gastroenterology 2009; 136: 1198-1205.
Etzioni et al, Ann Surg 2009; 249: 210-217.Copyright © 2009 Elsevier B.V. 

Diverticular disease complications: epidemiology 

http://www.elsevier.com/
http://www.google.co.uk/imgres?imgurl=http://imagecache2.allposters.com/images/pic/PF/PF_408971_999%7EUnion-Jack-Posters.jpg&imgrefurl=http://www.jackofallblogs.com/2006/11/14/top-20-jacks-no10-the-union-jack/&h=254&w=350&sz=22&tbnid=VoSvr89QHHgrAM:&tbnh=87&tbnw=120&prev=/images?q%3Dunion%2Bjack&hl=en&usg=__rSz2PVNA2_fXq4OSBFBPhoZwyZU=&ei=6-M4S_HRNsegjAf05q1S&sa=X&oi=image_result&resnum=3&ct=image&ved=0CBQQ9QEwAg
http://www.google.co.uk/imgres?imgurl=http://people.eku.edu/pedersonn/mongoliaFire/american-flag.gif&imgrefurl=http://people.eku.edu/pedersonn/mongoliaFire/&h=331&w=470&sz=8&tbnid=10x5gTu5GmmOHM:&tbnh=91&tbnw=129&prev=/images?q%3Damerican%2Bflag&hl=en&usg=___lZaKvEFq57RfaSHa-VS5HQ-2-I=&ei=Ih87S937FZP60wSI3oiSBQ&sa=X&oi=image_result&resnum=2&ct=image&ved=0CBMQ9QEwAQ


• Hinchey 0: mild clinical diverticulitis
• Hinchey Ia: confined pericolic inflammation, phlegmon
• Hinchey Ib: confined pericolic abscess
• Hinchey II: pelvic, distant intra-abdominal abscess
• Hinchey III: generalised purulent peritonitis
• Hinchey IV: faecal peritonitis

Diverticular disease: Hinchey Classification 



• Hinchey 0: mild clinical diverticulitis
• Hinchey Ia: confined pericolic inflammation, phlegmon
• Hinchey Ib: confined pericolic abscess
• Hinchey II: pelvic, distant intra-abdominal abscess
• Hinchey III: generalised purulent peritonitis
• Hinchey IV: faecal peritonitis

Diverticular disease: management evidence base



VS. OR



Gregersen R et al. Int J Colorectal Dis. 2018; 33: 431-440.

Diverticular abscess: variation





1. Record national and international variation in initial 
management (at index admission). 

2. To determine the effectiveness of surgery (vs. non-
surgical management) in patients with diverticular 
abscesses based on a superiority margin of 0.1 using 
EQ-5D-5L index

DAMASCuS: co-primary objectives



Selection = 
diverticular 
abscess

Paper CRFs
• Baseline disease and 

patient factors
• Management data inc.

surgical (if performed)
• LOS
• 30 day complications inc.

death

Serial stepped (3 
monthly) 
measurement

Objective 2Objective 1



DAMASCuS: analysis

• Is state B superior to state A based on QoL?
• Is an early switch from A to B superior to later switch


		

		

		Follow-up after initial presentation:



		

		

		3 months

		6 months

		9 months

		…



		Patient ID

		1

		Post-surgery(B)



		

		2

		Pre-surgery(A)

		

		

		Post-surgery(B)



		

		3

		

		

		

		Pre-surgery(A)



		

		4

		Pre-surgery(A)

		Post-surgery (B)



		

		5

		Post-surgery(B)









DAMASCuS: risks

Surgeon 
acceptability 
(CRF filling)
Data linkage 
unlikely 

Patient 
acceptability 
and platform
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• The RCT is not the only valid method for developing 
clinical evidence and has particular issues (of both 
internal and external validity) in surgical research

• Observational designs are not bad, we (surgeons) just do 
them badly

• High-quality and quasi-experimental observational 
studies are possible and represent a major opportunity 
for evidence generation in surgery

• Applications in process

Summary
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