
Complications in Colorectal Surgery: 
Are they unavoidable? Are they your problem? 
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• Screed: 
– A long speech, described as tedious 
– A whining rant 



• Complication: 
– Any deviation from the normal post-

operative course 
– Unexpected turns that can occur in 

medicine 



• Complication: Clavien-Dindo Classification 
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Postoperative Complications 
• Scope  
• Impact 

– System 
– Patient 
– Oncologic 

• Strategies 
– Data Measurement and 

Quality Improvement 
– Enhanced Recovery 
– Prevention of Anastomotic 

Leak 
– SSI Prevention 
– DVT/VTE Strategies 
– Provincial Strategies 

 

Colorectal Cancer: Complications 



Colorectal Cancer: Scope 

• Longo et al (DCR, 2000) 

30% of patients had complications 
20% Major Morbidity 
 (MI/PE/Reoperation/ 
 ventilation > 24 hours) 
 



Colorectal Cancer: Scope 

• Kirchhoff et al. (2010), Patient Saf Surg 
– Surgical Site Infection: 2-25% (Best estimate 10-15%) 
– Anastomotic Leak: 3-15% 
– Ileus: 8-12% 

• Major risk factors: 
– Age 
– Male Gender 
– Malnutrition / Obesity 
– ASA Class 
– Cardiac Status 
– Anemia 

 



Colorectal Cancer: Scope 

• Garfinkle et al (DCR, 2017) 

27% of patients had complications 
11% SSI rate 
2.6% UTI 
16% rate of major morbidity 
 



Colorectal Cancer: Impact 

• System Impact of Complications 
– Greenblatt et al (Ann Surg, 2010) 

• 11% readmission rate at 30 days 
– Wick et al (DCR, 2011) 

• 29% readmission rate at 90 days 
• $9000 per readmission 

–Repeat investigations, treatment costs 
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Colorectal Cancer: Impact 

Any complication leads to a minimum 
increase of costs of care by  
  Euro 4000  
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Colorectal Cancer: Impact 

 

Patients with complications 
experience significantly more 
personal financial burden 



Colorectal Cancer: Impact 

 
 
 

• Study based on MRC CLASICC trial 
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Colorectal Cancer: Impact 

 
 
 

• Study based on MRC CLASICC trial 
Patients with complications have 
worse Quality of Life outcomes even 
extending out to 3 years 



• Hornbrook et al, Kaiser-Permanente, 2011 
– QoL indicators in 640 patients having 

undergone surgery for Colorectal Cancer 
– Even at 7 years out from surgery, early 

complications had one of the most 
significant impacts on QoL 
• More than the presence of an ostomy 
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Colorectal Cancer: Impact 

 

The worse the complication, 
the worse the long term 
cancer survival 



Colorectal Cancer: Impact 

 

Recurrences occur at a similar 
interval, but have a worse prognosis 
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Colorectal Cancer: Impact 

 

Even minor infectious complications 
indicate worse long term outcomes. 
Causative? Associative?  



Colorectal Cancer: Impact 

 



Colorectal Cancer: Impact 

 



• Hendren et al (2010, DCR) 
– SEER Database review 
– 17,108 patients with stage 3 CRC 

• Median age 75 
• 18% of patients had a complication 
• Only 54% of patients with complications had 

chemotherapy vs 70% (p<0.0001) OR 1.76 
(1.59-1.95)   

• Complications: OR 2.04 for initiation of ChT > 
8 weeks after surgery 
 

 

Colorectal Cancer: Complications 



• Des Guetz et al. (EJ Cancer, 2010) 
– Meta analysis  
– 13,158 patients 
– > 8 week delay of CT 

• Decreases OS (RR 1.2 (1.15-1.26) 

 
 

Colorectal Cancer: Complications 



• Cheung et al. (DCR, 2009) 
– SEER database 
– Stage 2/3 Rectal Cancer 
– Median Interval of Surgery to ChT: 42 days 
– 12% of patients waited > 3 or more months 
– Median OS worse in those who waited > 12 

weeks (54 vs 76 months, p <0.01) 
– Post-operative Hospital stay single most 

important predictor of delay 
• (Age, Black) 

 

Colorectal Cancer: Complications 



• Bayraktar et al, U of Miami, 2010 
– Chemotherapy started after 60 days post-op in 26% of 

patients 
– 70% due to post-operative issues, 30% due to 

administrative issues 
– OR 2.07 of decreased Overall Survival 

• Lima et al, U of Alberta, 2011 
– 1053 patients 
– Stage 3 colon cancer 
– 40% started treatment after 4 months from surgery 
– Those who started chemotherapy after 3 months, had a 

2.1 OR towards decreased Overall Survival 
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Colorectal Cancer: Complications 

60% felt it was difficult to handle 
emotional impact of complications 
 
Complications can impact functioning 
for upto 3 weeks 
 
70% of surgeons attribute 
complications to their own errors 



Colorectal Cancer: Complications 

• Complications Happen 
– 20-30% of patients 

• Complications Matter 
– Costs 

• Financial, Oncological and Patient 
Recovery 

• Complications can be Prevented 



• Born from the VA 
Surgical Quality 
Improvement Program 

• Non VA Hospitals 
brought on in 2005 

• Now a Global Program 
– United States 
– Canada 
– Mexico 
– Saudi Arabia 

Colorectal Cancer: Measurement 



• Data collected directly 
from patient charts  

• Trained Surgical Clinical 
Reviewers/Abstracters 
– Specifically trained 
– Routinely audited 
– > 99% collection 

agreement rate 

NSQIP 



• ~ 135 variables 
– Demographics 
– Comorbidities 

• Risk stratification 

– Operative Information 
– 30 day outcomes 

• Usually 1 in 5 case 
sampling  

NSQIP 



NSQIP 

• NSQIP reports data back 
to hospitals. 
 

• Hospitals act on their 
data. 
 

• Hospitals monitor their 
interventions with 
ongoing data.  
 



NSQIP 

• Identify areas for 
quality improvement. 
 

• Improve patient care 
and outcomes. 
 

• Decrease institutional 
healthcare costs 



SPH 





NSQIP: Does it work? 

• Change in data management routines 
• Hiring of new staff 

– Specific training 
• > 150k per site enrolled 

 
• Does it work? 



NSQIP: Does it work? 

• Does it work? 
– Improve clinical outcomes 
– Change practice if needed 
– Cost effective 
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NSQIP: Does it work? 

Secular, time-based trends 
seen, but NO relationship 
with NSQIP Participation! 



NSQIP: Does it work? 



NSQIP: Does it work? 

Focused on Intervention vs 
Passive Observation 



NSQIP: Does it work? 

Data is 
important, 
but its what 
you do with 
it 



NSQIP: Does it work? 
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NSQIP: Does it work? 

• Cost effective? 
– Short answer: We don’t know. 
– Cost per adverse event is $12000 in Canada 

• 10-15 fewer adverse events pays for investment 
– If adverse events decrease, cost avoidance could be 

seen 
– Guillamondequi et al (2008-2010): 

• 2 million USD per 10,000 General Surgery cases 
– Unanswered question 



NSQIP: How was it used at St Paul’s? 

• St Paul’s Hospital 
– Urban, downtown hospital 
– Mission to serve the downtown East side 

population 
– Quartenary Care/Provincial Referral site for: 

• HIV, Renal Diseases 
• Heart and Lung 
• Hematological Problems 
• Colorectal Surgery 



SPH 



NSQIP: St Paul’s and UTIs 
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NSQIP: St Paul’s and UTIs 

• What are we doing for Catheters? 
– Colon Cases (non-pelvic dissection) 

• Catheters are not placed, or removed in 
the OR 

• If left in, standing order for catheters to 
be removed on POD 1 



NSQIP: St Paul’s and UTIs 

• What are we doing for Catheters? 
– Rectal cases (Pelvic dissection) 

• Standing order for catheters to be 
removed on POD 2 



NSQIP: St Paul’s and UTIs 

• Since 2016 
– Tamsulosin (Flomax) starting on pre Op Day 

3 till discharge 
– Men, > 50 

• In early days, no impact on change in UR rates, 
but still trying! 



SPH 



NSQIP: St Paul’s and SSIs 

Reduce SSI rates** 
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NSQIP: St Paul’s and SSIs 

 

Number Needed to Treat:  

10 

Cost 

$180 



NSQIP: St Paul’s and SSIs 

 

Number Needed to Treat:  

8 
Cost 

$170 



NSQIP: St Paul’s and SSIs 

• All patients receive Mechanical Bowel Prep 
and Oral Antibiotics pre-op 

• All patients are given Chlorhexidine based 
scrubs to be used pre-operatively 

• Chlorhexidine prep is used in the OR 
• Alexis Wound Retractor is used for all cases 

(Open and MIS) 
• All wounds > 5 cm have PICO dressing applied 



NSQIP: St Paul’s and VTE 

 



NSQIP: St Paul’s and VTE 

 



NSQIP: St Paul’s and VTE 

 

Most DVT and PE occur  
AFTER discharge 



NSQIP: St Paul’s and VTE 

 

Extended prophylaxis can 
prevent VTE after major 
abdominal surgery 



NSQIP: St Paul’s and VTE 

 



NSQIP: St Paul’s and VTE 

 



NSQIP: St Paul’s and VTE 

 

Even after MIS resections, 
extended prophylaxis reduces 
DVTs/PE 



NSQIP: St Paul’s and VTE 

• All patients after colorectal cancer surgery, 
leave the hospital with 28 days of extended 
LMWH Prophylaxis 

• Requires filling out of an exemption form to 
ensure coverage 
– Pharmacist on the ward helps with that 



NSQIP: Postoperative Ileus 

 

NSQIP 2012-2013 
 14% rate of POI 
 MIS Surgery protective 
 Rights >> Lefts 



NSQIP: Postoperative Ileus 

 



NSQIP: Postoperative Ileus 

 

Minimally Invasive Surgery (1A) 
Regular Food Postoperatively ASAP (1B) 
Sham feeding/Chewing Gum (1B) 
Prevent excessive IV fluids (1B) 
Alvimopan (1B) 



NSQIP: Postoperative Ileus 

 

Decreases Ileus 
NO increase in vomiting, aspiration or 
NG tube use! (None, NADA) 



NSQIP: Postoperative Ileus 
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NSQIP: Postoperative Ileus 

 



NSQIP: Postoperative Ileus 

 



NSQIP: Postoperative Ileus 

 

Decreases Ileus, May reduce LoS 
$600 USD per patient cost! 
Not available for us in BC 



• Enhanced Recovery After Surgery Pathways 
– Initially developed and popularized in Denmark by Henrik 

Kehlet 
– Summarized by Lassen & ERAS Study Group, 2009 

• Laparoscopic Surgery 
• Keep patients warm, and reduce peri-operative 

crystalloid usage 
• Do not place drains 
• Lots of Tylenol (minimize narcotics) 
• Feed ASAP 
• Mobilize effectively and early 

NSQIP: ERAS and BC 



• Enhanced Recovery After Surgery Pathways 
– Does it work? 
– 3 Meta-Analyses 
– Varadhan et al. (Nottingham), Eskicioglu et al. 

(Toronto) & Gouvas et al. (Imperial College) 
– 2 days less mean stay 
– Fewer peri-operative complications (RR of 0.61) 
– $7000/patient cost-savings 

 

NSQIP: ERAS and BC 



 
 
 
 
 

– Study performed at Brigham Young Womens, Mass 
General  & Faulkner Hospital in Boston 

– Identified, by consensus, 15 Key practices, and 22 Best 
practices 

– 370 patients were assessed for compliance 
 
 

NSQIP: ERAS and BC 



NSQIP: ERAS and BC 



The Better Colectomy Project (Arriaga et al, 2009) 
• Only 14% of patients had perfect adherence to Best 

Practice 
• 11 of 37 practices were adhered to <60% of the 

time 
• 25% of patients had catheters left in too long 
• 50% were transfused without good reason 
• 59% were not worked up adequately for fever 
• 90% had CVL left in too long 
• 70% of patients did not comply with DVT guidelines 

NSQIP: ERAS and BC 



 
 

NSQIP: ERAS and BC 



 
• Enhanced Recovery After Surgery Pathways 

– Do we need it with Laparoscopy? 
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• Enhanced Recovery After Surgery Pathways 

–It gets patients out of hospital faster, 
but does nothing for complications! 

NSQIP: ERAS and BC 



• Enhanced Recovery After Surgery Pathways 
– It gets patients out of hospital faster, but does 

nothing for complications! 

NSQIP: ERAS and BC 



• Enhanced Recovery After Surgery Pathways 
– It gets patients out of hospital faster, but does 

nothing for complications! 

NSQIP: ERAS and BC 

3800 patients undergoing elective 
colorectal surgery 
Staggered implementation 
Same surgeons, but different 
institutions 



• Enhanced Recovery After Surgery Pathways 
– It gets patients out of hospital faster, but does 

nothing for complications! 

NSQIP: ERAS and BC 

In the Kaiser-Permanente system, 
implementation lead to a 32% 
decrease in complications 



Vancouver Coastal Health 2014 

Active Patient Involvement 

Pre-operative Intra-operative Post-operative 

Pre-admission education Active warming Early oral nutrition 

Early discharge planning Opioid-sparing technique Early ambulation 

Reduced fasting duration Surgical techniques Early catheter removal 

Carbohydrate loading Avoidance of prophylactic NG 
tubes & drains 

Use of chewing gum 

No-selective bowel prep Goal-directed perioperative fluid management 

Venous thromboembolism 
prophylaxis 

Pain and nausea management 

Antibiotic prophylaxis 

Pre-warming 

Audit of processes & outcomes 

Multi-disciplinary Team Involvement 

NSQIP: ERAS and BC 



Sponsor: SSC 

Advisory Panel: 
Anesthesia, Surgery, 

Nursing/Admin 
members from 6 

regional HAs  

BC Hip 
Arthroplasty 
Collaborative 

Anesthesia 
COP 

2 Patient 
Partners 

 

Surgery 
COP 

Co-Chairs: 
Anesthesia, Surgery, 

Nursing/QI  

Organizational 
Partner: 

BC Patient Safety & 
Quality Council 

 

Nutrition 
COP 

Nursing 
COP 

NHA 
•MMH 
•UHNBC 

VCH 
•VGH 
•RH, LGH 

PHC 
• SPH 
•MSJ 

Island 
Health 

• NRGH 
• CRH 
• RJH, VGH, 

family 
physicians 

IH 
•KGH 
•RIH 
•KBRH 

FHA 

• RCH 
• LMH 
• SMH 
• ARH, RMH, 

PAH, family 
physicians 

Enhanced 
Recovery 

Collaborative 

NSQIP: ERAS and BC 



Collaborative Goals 

• 80% compliance on all pathway elements 

• 50% reduction in complication rates 

• Decrease hospital LOS 

• No significant change to readmission rates 
 

Period: November 2015 – December 2015 
 

NSQIP: ERAS and BC 



Development 
of Framework 
and Change 
Package (i.e. 

ERAS protocol) 
 

Recruit & enroll 
teams 

 
Pre-work 

LS1 
Nov 
‘14 

LS2 
Apr 
‘15 

LS3 
Sep 
‘15 

AP1 AP2 AP3 

Dissemination: 
outcomes 

congress (Jan 
’16), reports, 

evaluation 
 

Holding the 
gains 

 
Spread 

P 

D S 

A P 

D S 

A P 

D S 

A 

Supports:  
email, website, site visits, monthly reports, 
monthly team lead meetings, skill-building 

webinars, Communities of Practice 

Based on IHI Breakthrough Series Model 

NSQIP: ERAS and BC 



32% 7% 

7 

22% 7% 

5 

Complication Rate Readmission Rate Median LOS (days)

Outcomes: Snapshot 

32% 

7% 

22% 

7% 

Complication Rate Readmission Rate

Baseline (n=999) Jan-Oct 2015 (n=920)



32% 

21% 

32% 

27% 

19% 

22% 

14% 

20% 
23% 

26% 

19% 

0%

5%

10%

15%

20%

25%

30%

35%
Complication rate 

Target* 

*Target = 50% reduction from baseline (16% complication rate) 
Jan-Oct N=936 
Baseline N=999 
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Median LOS (days) 

Jan-Oct N=936 
Baseline N=999 



0 10 20 30 40 50 60 70 80 90 100

No prolonged post-op NPO or NGT use
Foley out by POD2

Solids given by POD2
Mobilized BID POD2

Mobilized POD0 or POD1
Prophylactic antiemetic x 24 hrs

IV d/c POD0 or POD1
Clear fluids started POD0 or POD1

Chewed gum POD0 or POD1
No drains

Multi-modal anti-emetic prophylaxis
Normal temp on arrival to PAR

Abx redosing (time >4 hours)
Thoracic epidural for open cases

Multi-modal pain management
GDFT

Blood loss<500ml
Abx prophylaxis
VTE prophylaxis

Two doses of CHO-loading
No bowel prep or MBP +oral abx

Pre-admission counseling
Po

st
-o

p
In

tra
-o

p
Pr

e-
op

October Cumulative Baseline

Pathway Adherence Changes (%) January-October 2015 n=936 
 



Network of 
Teams 

physicians, 
nurses, admin, 

allied health 

Data Set 
& Tools 

Website 
of 

Resources 

Patient 
Education 

Videos 

Clinical 
Guidance 

Docs 

Webinars 

Resources for Spread and Sustainability 
 

• Pathway basics 
• Process Mapping 
• Train-the-trainer 
• Post-op Pain 
• Run Charts 

• Mechanical Bowel 
Prep 

• Carbohydrate-Loading 
• Goal-directed Fluid 

Therapy 
• Opioid-Sparing 

Technique 

• applicable to many 
surgeries 

• English, Cantonese, 
Mandarin, Punjabi 

• order sets 
• patient 

education  
• staff education 

references 
• data set & tools  
• presentations 
• patient story 

video 

• process & outcome measures 



ERAS: What’s new in BC and Providence? 

• Nutrition 
– Pre-operative assessment for at risk patients 

• Rapid weight loss and morbidly obese 
patients 

– Carbohydrate loading 
– Early Feeding 

• Since January 2017, patients get a 
transitional diet and advised to eat as per 
their appetite 

–Solids, Clears and Full 
 

 



ERAS: What’s new in BC and Providence? 

• Intra-operative 
– Intravenous Fluids (Goal directed) 

• Fluid monitoring techniques 
• Fluids on a pump 

– Redosing of Antibiotics at 4 hours 
 

 



ERAS: What’s new in BC and Providence? 

• Royal Columbian Hospital 
– Anemia treatment with Iron infusions 

• Vancouver Coastal Health and Providence 
Health 
– Geriatric Assessment of frail and at risk 

patients > 75 
 

 



ERAS: What’s new in BC and Providence? 

• Prehabilitation / Pre-operative Optimization 
Trial 
– Exercise Counseling 
– Dietary Counseling 
– Relaxation/Anxiety Treatment (Music 

Therapy) 
 



The QI Landscape in BC 

• 2006: New negotiated Physician Master 
Agreement 
– Hard dollars committed to Facilities based 

Quality Improvement and Physician 
Engagement 



The QI Landscape in BC 

• Facility Based Physician Engagement 
• Quality and Innovation Projects 

– ERAS Collaborative 
– Hip Fracture Redesign 

• Regional Quality Improvement 
– QI Education 
– Regional QI Networks 
– Support for time spent 



The QI Landscape in BC 

• Costs 
– Process Changes 

• Physician Engagement 
• Physician Time 
• Change to work of Nursing 

–CNS 
–CNLs and CNEs 



Conclusions 

• Complications in Colorectal Cancer Surgery come 
at a cost 
– System, patients and oncological 

• Complications can be measured and potentially 
reduced 

• A care pathway, like ERAS, definitively reduces 
complications 

• There are opportunities available to you for 
assessment and implementation of quality 
improvement 



Colorectal Cancer: Complications 

Doctors and scientists are now being asked to accept a new 
understanding of what great medicine requires. It is not just the 
focus of an individual artisan-specialist, however skilled and 
caring. And it is not just the discovery of a new drug or 
operation, however effective it may seem in an isolated trial. 
Great medicine requires the innovation of entire packages of 
care—with medicines and technologies and clinicians designed 
to fit together seamlessly, monitored carefully, adjusted 
perpetually, and shown to produce ever better service and results 
for people at the lowest possible cost for society. 

• Gawande, Stanford Commencement, 2010 



 



NSQIP: Anastomotic Leaks 

• Prevention is better than cure 



NSQIP: Anastomotic Leaks 

• Oral Antibiotics 

Oral Antibiotics decrease 
Anastomotic Leak rates 



NSQIP: Anastomotic Leaks 

• Oral Antibiotics + Mechanical Bowel Prep 
 



NSQIP: Anastomotic Leaks 

• Oral Antibiotics + Mechanical Bowel Prep 
 

Oral Antibiotics with Mechanical 
Bowel Preparation decreases 

Anastomotic Leak rates! 



NSQIP: Anastomotic Leaks 

• Routine Diversion? 
 

Decreased Anastomotic Leak (RR 0.33) 
Less Return to OR (RR 0.23) 

Divert all high risk colorectal 
anastomoses 



NSQIP: Anastomotic Leaks 

• Fluorescence Imaging 
– Ensure anastomotic sites are well 

vascularized 



NSQIP: Anastomotic Leaks 

• Fluorescence Imaging 
 
 
 

• 147 Patients 
• Resection margin changed in 10 patients 
• 4 leaks (2 clinical, 2 radiological) 

 



PILLAR III 

• Randomized, controlled, parallel, 
multicenter study 

• Determine the reduction in anastomotic 
leak rate LAR using PINPOINT or SPY 
Elite compared to standard surgical 
practice alone 

PILLAR III Clinical Study Protocol PP PLR 03 



PILLAR III 
Inclusion criteria  

• Open or minimally invasive low anterior , 
coloanal resection for a rectal or 
rectosigmoid neoplasm  

• Planned anastomosis 10 cm or less from 
the anal verge  

PILLAR III Clinical Study Protocol PP PLR 03 



Subject Randomization 
Sample size calculation: 550 patients 

Stratify by Site 

Assess for 
eligibility 

Randomize Randomize 

Neo-adjuvant 
therapy 

Non 
Neo-adjuvant therapy 

Group A: 
Perfusion 

Group B: 
Standard of Care 

PILLAR III Clinical Study Protocol PP PLR 03 

Group A: 
Perfusion 

Group B: 
Standard of Care 



PILLAR III 
Primary Endpoints 

• To demonstrate an improvement in post-
operative anastomotic leak rate in low 
anterior resection procedures where colon 
and rectal tissue perfusion is evaluated 
– PINPOINT or SPY vs standard surgical 

practice alone 

PILLAR III Clinical Study Protocol PP PLR 03 



• Multi-centered, phase II prospective trial 
• Geneva/Oxford/Dublin 
• 375 elective colorectal resections 
• Indications 

– Colorectal cancer - 65% 
– Diverticular disease - 18% 
– Crohn’s disease - 9% 
– Ulcerative colitis – 3% 
– Other – 5% 
 

Phase II European trial 
PINPOINT in colorectal surgery 

Ris et al. In press 



Type of surgery 
Right /extended hemicolectomy :  107 
High anterior resection  :  142 
Low anterior resection  : 69 
J pouch     :  9 
Hartmann’s reversal   : 24 
IRA      :  10 
Small bowel, other   : 14 
 

 
  

 

Phase II European trial 
PINPOINT in colorectal surgery 

Ris et al. In press 



• Technique 
– Laparoscopy – 90% 
– Open – 10% 
– Conversion – 6% 

• PINPOINT possible in 100% of cases 
• Added procedure time 

– 4 min (0.2-20 min) 
– 2 assessments 

• Time for ICG to reach anastomosis: 30 sec.(10-107s) 
 
 
 

Phase II European trial 
PINPOINT in colorectal surgery 

Ris et al. In press 



• Alteration in surgical resection margin: 6% (24 patients) 
– 18 patients at first image acquisition 

 
• Change in resection margin: 0.5-2.0cm 

 
• 6 patients required 2nd injection of ICG 

– 5 patients – no diverting stoma due to perfusion 

 
• No anastomotic leaks in patients with altered resection 

margin 

Phase II European trial 
PINPOINT in colorectal surgery 

Ris et al. In press 



• Anastomotic leak rate – 2.4% (9/375) 
• Stratified data 

– 3 – Right hemicolectomy 
• Treated with ileostomy 

– 3 - (2) High anterior resection and (1)Hartman reversal 
• Treated with creation of end-colostomy after 

anastomosis takedown 
– 3 – Low anterior resection 

• Treated with EUA and transanal drainage leading to 
salvage 

 

Phase II European trial 
PINPOINT in colorectal surgery 

Ris et al. In press 



• No ICG allergic reaction 
• No Mortality 
• Complications 

– Grade III-IV complication 8% 
– Grade II complication: 9% 
– No complication: 73% 

• Re-operation 14 
 

Phase II European trial 
PINPOINT in colorectal surgery 

Ris et al. In press 



 
 
 

• Fluorescence Imaging 
– May have some potential  

NSQIP: Anastomotic Leaks 
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